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ITOSACHUTEJIbBHASA 3AIINCKA

Pabouas riporpamma yueOHOro Kypca «AJsirebpa ¥ Hauasia MaTeMaTUUeCKOTro
aHanM3a» 0a3oBoro ypoBHs st obyuatoruxcsi 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe Peziepa/ibHOTO rOCyIapCTBEHHOT0 006pa30BaTe/IbHOTO CTaHApTa CPeHero
obmmero oOpa3oBaHMs, C YuéTOM COBpPEMEHHBIX MHPOBLIX TpeOOBaHUM,
TpeIbsIB/IsIEMbIX K MaTeMaThueCKoMy oOpa30BaHUIO, U TPaZMIUiM POCCUHCKOTO
obpa3oBanus. Peanu3auysi mporpamMMbl oOecrieurBaeT OBJafieHHe K/THOUeBbIMU
KOMITeTEeHL[USIMH, COCTaBJISIFOLLIUMHA OCHOBY [IJIf CaMOPAa3BUTHSL U HeIpPePbIBHOIO
oOpa3oBaHuUsl, 11eJIOCTHOCTb OOI[eKYy/IbTYPHOTO, INYHOCTHOTO U T03HABaTebHOTO
Pa3BUTHS TMUYHOCTH 00yYaroIUXCsl.

IOE/IN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hayajsa MaTeMaTA4YeCKOrO aHajau3a» SIB/SETCS OJHHUM U3
Haubosiee 3HAUMMBIX B TIpOrpaMMe CTapllell IIKOJbl, TIOCKOJIbKY, C OJHOM
CTOPOHBI, OH oO0ecrieurBaeT WHCTPyMeHTa/bHyl0 0a3y [ wu3ydyeHUsT BceX
ecTeCTBEeHHO-HayYHbIX KYpCOB, a C [PYrOM CTOPOHBI, (POPMHUpYyeT JIOrMYecKoe U
abCTpakTHOe MbILUIEHUE YyJalllUuxcsi Ha YpOBHe, HeoO0XOAWMOM /il OCBOEHHs
KypcoB HH(OpMaTHKH, O00I[eCTBO3HAHUS, UCTOPUM, CIOBECHOCTHM. B pamkax
JJAaHHOTO KypCa yualluecsi OB/afieBalOT YHUBEpCalbHbIM S3bIKOM COBDPEMEHHOU
HayKHu, KOTopas pOpMyMpyeT CBOU JOCTH)KEHUs] B MaTeEMaTUUYeCKOM opMme.

Kypc anrebpel 1 Hauan MaTeMaTHUeCKOr0 aHa/iu3a 3ak/iaJblBaeT OCHOBY IS
YCIIeIITHOTO OBJIaZieHHs1 3aKOoHaMu (U3WMKWA, XUMWUW, OWONOTUM, TIOHUMaHUS
OCHOBHBIX TEHJEHLIMM SKOHOMUKM U OOIIeCTBEHHON JKW3HU, TI03BOJISI€T
OpPUEHTHPOBAThLCSI B COBPEMEHHBIX LIM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HCII0/Ib30BaTh WX B MOBCEJHEBHOU KM3HU. B TOke Bpemsi OBiazeHue
abCTpPaKTHBIMU W JIOTUYECKM CTPOTUMHM MaTeMaTHUeCKUMHU KOHCTPYKLMSIMU
pa3BUBaeT yMeHHe HaXOJWUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBaTb WCTUHHOCTD
yTBep>K/|eHUs], UCTI0b30BaTh 0000IIeHe U KOHKpeTH3al|io, abcTparupoBaHye u
aHaJsioruto, GopMUpyeT KpeaTUBHOE U KpUTHUYeCKOoe MblllieHue. B xoze usyueHus
anrebppl M Haua/l MaTeMaTHMUeCcKoro aHajv3a B CTaplled IKosie ydalyecs
MOJIy4YatOT HOBBIM OIBIT pelleHWs TPUKIaJHBIX 3a7a4, CaMOCTOSITeJIbHOIO
MOCTPOEHUsI MaTeMaTUUeCKUX MOJesield peajbHbIX CUTyalluii U WHTepIipeTalyu
MOJIyUeHHBbIX  peIlleHWl, 3HaKOMATCA C  [puMepaMd  MaTeMaTU4eCKUX
3aKOHOMEpPHOCTeld B TIpUpoJile, Hayke M B HCKYCCTBe, C BbIJAIOIIMMUCS
MaTeMaTU4YeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnajjaer 3HauuTe/NbHBIM BOCIUTATE/NbHBIM TOTEHL[MA/TIOM, KOTOPbIN
peanu3yeTcsi Kak uepe3 yuyeOHbI MaTepuas, CrocoOCTBYOLMII (OPMUPOBAHUIO
HayyHOrO MUPOBO33peHHsl, TaK M uepe3 creuurKy yuyeOHOU [esiTe/IbHOCTH,
Tpebytoleil CaMOCTOSITeJIbHOCTH, aKKypaTHOCTH, NIPOJIO/DKUTETbHOU
KOHL|eHTpaLy BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyUeHHbIN pe3yJ/IbTarT.

B ocHoBe MeToivku oOyueHus: anrebpe ¥ HauajlaM MaTeMaTH4eCKOro
aHaJv3a JIeXKUT JiesiTe/IbHOCTHBIN MPUHLUI 00yUYeHUs..



CTpyKTypa Kypca «Ajredpa v Hauajia MaTeMaTHUeCKOTro aHain3a» BK/IH0YaeT
C/IelyIOIIUe COoZepKaTe/lbHO-MeToAuueckrue JMHUM: «Uuciaa U BBIYMCIIEHUS»,
«DyHKIIMM U Tpauku», «YpaBHeHUs U  HepaBeHCTBa», «Hauana
MaTreMaTU4yeckKoro aHanusa», «MHoKecTBa U JioTMKa». Bce 0OCHOBHbIe
CoZleprKaTe/ibHO-MeTOAUYeCKre JIMHUM W3Y4aloTCsl Ha TMPOTSUKeHUM [IBYX JieT
o0yueHust B CTapillell 1IKOJie, eCTeCTBEHHO JOTIO/HSS IPYT Apyra W IMOCTereHHO
HachllllasiCb HOBBIMM TemMaMM M pas3fenaMd. J[laHHbIM KypC SIB/ISIeTCS
VWHTErpaTUBHBIM, TIOCKOMBbKY 0OBeiuHsieT B cebe copep)kaHHe HECKOJbKUX
MaTeMaTHUeCKUX JUCLIUILIVH: anrebpa, TPUTOHOMETPHsI, MaTeMaTUYeCKUM aHau3,
Teopusi MHOXKeCTB U Jp. 1o Mepe TOro Kak ydalljecs OBjafieBaloT BCé Oosiee
IIMPOKMM MaTeMaTH4YeCKUM arrapaToM, Y HUX MOC/e/l0BaTellbHO (JOPMUPYETCS U
COBEpILIEHCTBYETCSI yMeHHe CTPOUTh MaTeMaTH4eCKyl MoJe/lb peajbHOM
CUTyallud, TIDUMEHSITh 3HaHUs, TIOy4yeHHble B Kypce «Auirebpa W Hauana
MaTeMaTHU4YeCKOro aHa/u3a», [Jisl pelleHusi CaMOCTOsITeTbHO C(hOpPMY/IMPOBAaHHOM
MaTeMaTU4eCcKOH 3aau, a 3aTeM UHTEePIPeTUPOBATh MOJyYeHHbIN pe3y/bTarT.

Copep>kaTenbHO-MeTOoANYeCcKass MUHUSA «Yuncia U BbBIYMCIEHHs» 3aBepiiiaeT
(dhopMrpOBaHUe HAaBLIKOB MCTIO/b30BaHUs JeMCTBUTEBHBIX YUCE/, KOTOpoe ObIIo
HayaTo B OCHOBHOU IKoJsie. B crapimieii 1ikosie ocoboe BHUMaHHWe Y/essieTcCs
(OpMHPOBAHUIO TIPOYHBIX BBIYMC/IUTENbHBIX HABBIKOB, BK/IIOUAIOIMX B cebs
WCIO/b30BaHWEe pa3/IMuHbIX (OpPM 3alvcCUh JAeUCTBUTENBHOIO0 4YMC/Ia, YMeHHe
pPaLMOHA/IbHO BBIMNOJIHATE [JE€WCTBUSL C HUMH, JeaTb TPUKUIKY, OLIeHUBAaTb
pe3ysbTaT. OOyuyaroliuecs TMOAy4YatOT HaBBIKA TMPUOIKEHHBIX BbIUMCIEHUM,
BBITIOJTHEHUS] [IEeMCTBUM C UMCJIaMH, 3allMCaHHBIMM B CTaHAAPTHOW (Qopme,
WCII0/Ib30BaHUsI MaTeMaTUUeCKUX KOHCTaHT, OLIeHUBaHUSI YMC/IOBBIX BbIPaXKEHUH.

JIuausi «YpaBHeHUs] U HEPaBeHCTBa» peaiM3yeTcCs Ha TPOTSHKEHUM BCETO
oOyueHusi B cTapilel IIKOJie, TIOCKOJbKY B KaXK[OM pas3jese TMporpaMMbl
TIpelyCMOTPEHO pellleHre COOTBeTCTBYHOIIMX 3ajau. OOyuaroiiuecss oB/aJieBaroT
pasMUYHbBIMA MeTOJaMH pelleHus] Le/blX, PaLMOHAa/JbHbIX, HPPALMOHAJIbHBIX,
MOKa3aTe/JbHbIX, JIOTapU(PMUUYECKUX U  TPUTOHOMETPUUECKMX YpaBHEHWH,
HepaBeHCTB U UX cucTeM. [TosyueHHbIe yMeHUs UCIIO/b3YOTCS TIPU UCC/1eJ0BaHUU
(YHKUM C TIOMOLLBIO MPOU3BOJHOW, pelleHWM TPUKIaJHbIX 3374 U 3ajay Ha
HaxO)KJeHWe HauOOMbIIMX U HAUMEHBIIUX 3HaueHuM QyHKUWU. [laHHas
cofiep>kaTesibHasi JIMHWSL BK/IOYaeT B cebsi Takke (opMUpOBaHWe yMeHU
BBITIO/THATh PacyéThl 1Mo (opMysiam, TpeoOpa3oBaHUs L[e/bIX, paljMOHa/IbHBIX,
VpPaLMOHA/IbHBIX W TPUTOHOMETPUYECKMX BBIPaXKEHUM, a TakKe BbIPa’KeHUN,
coZiepXKallux cTemeHW U Jjiorapudmbl. Brarogaps usyueHuro anrebpanyeckoro
MaTepuasa TIPDOWCXOJWT  JajbHellllee  pasBUTHE  AJITOPUTMUUECKOrO0 U
abCTPaKTHOTO MBIIIJIEHUs y4yalmuxcsi, (OPMUPYIOTCS HaBBIKM JeIlyKTHBHBIX
paccyxzaeHuii, paboTel C  CUMBOJABHBIMA  (oOpMamH,  TIpeJCTaB/IeHHs
3aKOHOMEpPHOCTe W 3aBUCHMOCTeM B BUjle pPaBeHCTB W HepaBeHCTB. Asrebpa
npeasiaraeT 3(Q¢deKTUBHble UWHCTPYMEHTBI [/l pelleHdsl TpaKTUUeCKUuX U
eCTeCTBeHHO-HAYUHbIX 3a/lay, Har/IsiJHO JeMOHCTPHUPYET CBOM BO3MOJKHOCTH KakK
SI3bIKa HayKH.



CopeprkaTenbHO-MeToAMUecKas JUHUAA «DyHKIMM W TpapuKA» TeCHO
rieperieTaeTcsl C IPyTUMHU JIMHUSIMM KyPCa, MTOCKOJIbKY B KAKOM-TO CMbIC/Ie 3a/1aéT
T10C/1e/I0BaTeTbHOCTh W3yueHust MaTepuaria. M3yueHue CTeTreHHOM,
MOKa3aTe/IbHOM, JJ0rapu(pPMUUYECKON ¥ TPUTOHOMETPUUYECKUX (DYHKLIUM, UX CBOKCTB
Y rpadMKOB, MCTIO/Ib30BaHNe (PYHKLMN [/ pelieHys 3a7iau U3 JPYTuX yueOHbIX
Tpe/IMETOB U peaslbHOW »KHM3HM TECHO CBs3aHO KaK C MaTeMaTUYeCKUM aHa/i30M,
TaK U C pellleHWeM ypaBHeHHU W HepaBeHCTB. [Ipyu 3TOM 0Oo0/bIlIOe BHUMaHHE
yaesnsieTcss (OPMUPOBAHUIO YMeHUs BbIpa)kaTb (DOPMYJilaMUd 3aBUCUMOCTU MKy
pa3MUHbIMUA BeJIMUMHAMH, WCC/Ie[0BaTh TMOyueHHble (QYHKI[UH, CTPOUTh UX
rpaduky. MaTepuasn 3Tol cojiep>KaTe/IbHON JIMHUU Halle/ieH Ha pa3BUTHe YMeHUM
Y HaBBIKOB, TI03BOJISIIOIIUX BbIp@KaTh 3aBUCUMOCTA MeXAYy BeIMUMHAMU B
pa3nuuHoi ¢dopMe: aHAIUTUUeCKOW, rpaduueckoid u cioBecHou. Ero usyueHue
crocobCTByeT pa3sBUTHIO  aTOPUTMHUYECKOTO MBIILJIEHHUs, CIMOCOOHOCTH K
000011]eHHI0 ¥ KOHKPEeTH3al[i1, UCTI0/Ib30BAaHHIO aHAIOTHH.

CopepxxaTenbHass 1MHUSI «Haudasa MaTreMaTM4ecKOro aHasv3a» I103BOJISeT
CYILleCTBEHHO pacCIlIMpUTh KPyr KakK MaTeMaTHUeCKUX, TaK W MPUKIaZHBIX 3ajad,
JIOCTYITHBIX 00YyUaroIUMcsl, Y KOTOPBIX IOSIB/IIETCS BO3MOXKHOCTb HMCC/IeI0BATh U
CTpOuTh Tpapuky (YHKIMH, omnpeAensTh WX HaWOOMbIIMEe W HAUMEHBIIIHEe
3HAUeHHs, BBIUMC/IATH TUIOMIAAU (GUTryp M OOBEMBI TeJl, HAXOAUTh CKOPOCTU U
yCKOpeHHus TipoiieccoB. [laHHasi cojep)kaTenbHasi JIMHUSI OTKPbIBaeT HOBbIE
BO3MOXXHOCTM TIOCTPOEHHsI MaTeMaTHUeCKUX MoJiesiel peasbHbIX CUTYaLUM,
HaXOXKAEeHUs] HaWwIyulllero pellleHdss B TPUK/Ia[HbIX, B TOM UWC/e COLMalbHO-
5KOHOMUUECKHX, 3aJjadyax. 3HAKOMCTBO C OCHOBAaMM MaTeMaTM4ecKOro aHaiu3a
CIIOCOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOpMaIbHO-IOTUUECKOT0 U KPeaTUBHOTO
MBIILJIEHUs], (OPMHUPOBAaHUIO YMEHUM pacro3HaBaTb TIPOSIBJIEHHSI 3aKOHOB
MaTeMaTHKM B HayKe, TeXHUKe U HUCKycctBe. QOOyuaroiyecs y3HalOT O
BBIZIAIOIIIUXCS pe3y/bTaTaX, TOJydeHHbIX B XO/le Pa3BUTHUS MaTeMaTUKH Kak
HayKH, U UX aBTOpax.

CopeprkaTenbHO-MeTOZiMuecKasi TMHUST «MHOKeCTBa 1 JIOTUKa» B OCHOBHOM
MOCBSAII[eHAa  37eMeHTaM TeOpUM  MHOXKeCTB.  TeopeTHKO-MHO>KeCTBeHHbIe
Tipe/iCTaB/IeHUs] TIPOHU3BIBAIOT BeCh KYPC IIKOJbHOM MaTeMaTUKW U TIpefjiaratoT
Hanbo/iee YHUBEPCA/TBLHBIM SI3bIK, 00beJUHSIOINM BCe pa3/eslbl MaTeMaTUKH U eé
TIPU/IOXKEHWH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHuecKue [UCLUIUIMHBLI B eJUHOe
1enoe. [ToaTOMy BaXkHO JaTh BO3MOXXHOCTb IIKOJBHUKY TOHUMAaTh TEeOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOW MaTeMaTMKU U WCIO0/b30BaTh €ro /s
BbIPa>KeHUsI CBOUX MBICJIEi.

B kypce «Anrebpa ¥ Hadajsa MaTeMaTUYeCKOTO aHa/IM3a» TPUCYTCTBYIOT
TaKXke OCHOBbI ~MaTeMaTUUeCKOTO MOJie/IMPOBaHMs, KOTOpble TPU3BaHbI
cchopMHpOBaTh HaBLIKU TTIOCTPOEHUST MOJe/iel pealbHbIX CUTYyalldi, UCC/IeI0BaHUS
3THUX MOJe/iell C TOMOINBIO amrapara anreOpbl ¥ MaTeMaTHUeCKOro aHaiv3a U
HMHTepIIpeTaliuM TOoAyUYeHHbIX pe3y/bTaTOB. Takue 3a/laHusi BIIJIETEHBI B KaXKIbIU
13 pa3/le/ioB MPOrpaMMbl, OCKOIBKY BeCh MaTepuasl Kypca IIIMPOKO MCIIOIb3yeTCs
JUIs1 pellleHusl MPUKIaAHbIX 3aziad. [Ipu pellleHUM peasibHBIX MPaKTUUECKUX 3afiad



yuaiyecsi pa3BUBalOT HaO/IOAATebHOCTb, YMeHHEe HaXOAWUTb 3aKOHOMEPHOCTH,
abcTparupoBaTbCsl, MCMO/b30BaTh aHAJAOTMI0, 000011aTh U KOHKPETU3MPOBAaTh
npobsieMmy. [esiTelbHOCTh MO (DOPMUPOBAHUIO HABBLIKOB pellleHUs MPUK/IaJHbIX
3aJjau OpPraHMW3yeTCs B MpOIlecce M3ydeHUs BCeX TeM Kypca «Anrebpa W Hayaia
MaTeMaTHU4YeCKOro aHaIm3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

B yueOGHOM mlaHe Ha HW3yueHHe Kypca aareOpbl M HadajJl MaTeMaTH4ecKoro
aHajM3a Ha 0a30BOM ypOBHe OTBOJUTCS 2 uaca B Hefemo B 10 kKiacce u 3 yaca B
Hegemo B 11 Kmacce, Bcero 3a /iBa rosa o0yuenus — 170 yacos.

B cooTtBeTcTBMM € yueOHBIM T1aHOM Ha 2023-2024 yueOHbIN roz B 10 Kinacce Ha
v3ydyeHue anreOpbl ¥ Hauaa aHajuW3a OTBOJAWTCS 2 yaca B HeZiento U 1 yac B
HeJiemi0 Ao0aB/ieH 10 BbIOOPY o0Opa3oBaTe/ibHOM OpraHW3alMM Ha H3y4deHue
JOTIO/THUTeTLHOT'O MO/TyJisA TI0 a/irebpe ¥ HauajaM MaTeMaTUueCcKOro aHanu3a.Ha
r3yueHue mpeaMeTa anredpa v Havasa aHanm3a B 11 Kiacce oTBoauTCs 3 Yaca B
HeJlesTto.

Takum o0Opa3oM, B COOTBETCTBUH C y4ueOHbIM TslaHOM Ha 2023-2024 yueOHBIM
roJl, pacnMcaHueM U KasieHJapHbIM rpadukoM Ha 2023-2024 yueOHBIM rof Ha
n3yueHve anrebpbl U Hauas aHamu3a B 10 Knacce otBefeH 101 vac B rox v Ha
r3ydeHue anredpbl U Hauasi aHaiu3a B 11 kacce otBefieH 101 yac B rof .



COJAEPXKAHUE YYEBHOI'O KYPCA
10 K/TACC

Yuc/ia 41 BbIYUC/IeHUA

ParoHasbHble yncia. OOBIKHOBEHHble U JeCATHYHble ApO0OU, TPOLIEHTHI,
OeckoHeuHble  TlepUoAWYeckre  apobu.  Apudmeruueckde — orepalud  C
palMoHaIbHBIMHU UKMCJ/IaMH, TTpeo0pa30BaHusl UMCIOBLIX BhIpakeHUi. [IpumeHeHMe
Ipobeil U TIPOLIEHTOB /IJisi pellleHrsT TPUKIaZHbIX 3a7jau U3 Pa3/IMUHbIX OTpaciei
3HaHUM U PeaslbHOM >KU3HU.

HeiicTBUTeNbHBIE 4YMCIa. PaljMoHa/lbHble U UWppalMOHajAbHble YMCIIA.
ApudmeTrueckure ormepaldd C AeUCTBUTENbHBIMA YHC/IaMU. [IpubmkEHHBIE
BBIUMCJIEHUS], TIPaBUJIa OKPYTJIeHUs], MPUKKU/IKa U OLleHKa pe3yJ/ibTaTa BEIYUC/IeHUH.

CrenneHb C 1enbiM T0Ka3aTesneM. CraHjgapTHas ¢dopma  3amnucu
JIeMCTBUTENILHOTO  uucia. Vcrnonb3oBaHWe — TOAXOAsIIerd  (OpMbI  3aMucH
JIeMICTBUTEJIbHBIX YMCeN /i1 pelleHusi NMpakTUYeCKUX 3a/au U TIpe/iCTaB/IeHHUs
JlaHHBIX.

ApudmeTrueckuii  KOpeHb  HaTypajJlbHOM  cTereHU.  JIeUCTBUA  C
apu(pMeTUYeCKMMU KOPHSIMUA HaTypa/IbHOM CTENeHHU.

CHHyC, KOCUHYC M TaHT€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
apKTaHTeHC YMC/I0BOT0 apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

ToyziecTBa U TOXKAeCTBeHHbIe IpeoOpa30BaHUsl.

[Tpeobpa3oBaHue TPUTOHOMETPUYECKUX BbIP@KEHU. OcHOBHbIE
TPUTOHOMeTpUuecKre (OpMYyJIbl.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHHWe HepaBeHCTBa.
Metop vHTEpBasoB.

PeliieHue 1e/bIX U IpOOHO-pal[MOHATbHBIX YPaBHEHH U HEPABEeHCTB.

PerieHrie vppalMOHA/IbHBIX YpPaBHEHUI U HEPaBEHCTB.

PerieHrie TPUrOHOMETPUUECKUX YPaBHEHUI.

ITpriMeHeHVe ypaBHeHHI U HEPaBeHCTB K pPeLIeHUI0 MaTeMaTUuecKUx 3azau
Y 3a/la4 U3 pa3/IMuHbIX 0b/acTell HAYKW U pearbHON JKU3HU.

DYyHKIMU U TPpaduKu

®dyukuysA, crocobbl 3aganus  GyHkOuu. ['padvk QyHkumu. B3anmHO
oOpaTtHble PyHKILIUU.

Ob6sacTh ompejiesieHUss 1 MHOXKECTBO 3HaueHWM (QyHkumu. Hymu QyHKImu.
[TpoMesKyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKLIUU.

CreneHHas (GDyHKLUSI C HAaTypaJbHbIM U LieJibIM Moka3areneM. Eé cBoiicTBa U
rpaduk. CBolcTBa ¥ rpadyK KOPHS N-Ol CTereHHu.

TpuroHomeTpuueckasi OKDPY>XHOCTb, OIpeJie/ieHlhe TPUTOHOMETPUUYeCKUX
(hyHKLMI YMCIOBOTO apryMeHTa.

Hauvana maTeMaTH4eCcKOro aHaau3a



[TocnejoBaTeIBHOCTH, Crocobbl 3a/1aHus 1oCJIeJ0BaTe/TbHOCTEM.
MOHOTOHHBIEe 110C/IeJ0BaTeTbHOCTH.

ApudmeTrueckasi U reoMeTpuuecKasl rporpeccuy. beckoHeuHo yObIBarolast
reometrpuueckasi nporpeccusi. Cymma 06ecCKoHeuHO yObIBarolljeli reoMeTpruuecKou
nporpeccur. PopMyna CI0XKHBIX MPOLIEHTOB. VICronb30BaHUe TMPOrpeccry AJist
pellieHus peajbHbIX 3aZlau MPUK/IaJHOTO XapakKTepa.

MHo>xkecTBa U JIOTHKA

MHoykecTBO, omepaluu Haj, MHOXXecTBaMHu. [luarpammbl Oiinepa—DBeHHa.
[TpriMeHeHHe TeOpPeTUKO-MHOXXeCTBEHHOI'O ammapara /[Jisi OMWCaHWs peasibHbIX
TIPOLIECCOB U sIBJIEHUM, TIPY PellleHrH 3a/lay U3 JPYTrUx yueOHbIX MTPeJMeTOB.

Omnpepgenenve, TeopeMa, Cy1eICTBUe, 0Ka3aTe/bCTBO.

11 K/TACC

Yuc/ia ¥ BBIYUC/IEHUA

HaTypasnbHble U Lesble uncia. [Ipu3Haky JeTMMOCTH LieTbIX YUCeT.

CreneHb C paljMOHaIbHBIM TTOKa3aTejeM. CBOMCTBA CTeMeHHU.

Jlorapudm uncna. [lecsiTuuHble ¥ HaTypasibHbIE JIOrapru(MBbI.

YpaBHeHnus u HepaBeHCTBa

[Tpeobpa3oBaHye BbIpaXkKeHU, Co/leprKalluX Joraprudmsl.

[Tpeobpa3oBaHue BbIpaXXEHWM, COJEpKAl[UX CTereHU C pPalOHATbHBIM
roKasaTeJsieM.

[IpMepbl TPUTOHOMETPHUUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE ypaBHEHUS] U HEpaBeHCTBaA.

Jlorapupmuueckrie ypaBHeHUSI ¥ HEPABEHCTBA.

CuUCTeMbl TMHEHWHBIX ypaBHeHUU. PellleHre MPUK/IAJHBIX 3a/lau C TTOMOIIbIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CHCTeMbl U COBOKYITHOCTH Pal[MOHATIbHBIX YPaBHEHUM Y HePaBeHCTB.

[IpuMeHeHMe  ypaBHeHMM, CHUCTEM W  HEPAaBeHCTB K  PELIeHUI0
MaTeMaTHUeCKWX 3aflauy W 3ajau W3 pas3iMuHbIX o0sacTell HayKu U peasibHOU
JKW3HU.

DYHKIMU U TPaduKu

®yukiusi.  [lepuoguueckre  ¢GyHKUMUA. [IpOMEXYTKM  MOHOTOHHOCTU
byHKIMKM. MakcuMyMbl ¥ MUHUMYMbI GyHKIUH. Haunbosblllee ¥ HauMeHblliee
3HaueHHe (DYHKLIUU Ha POMEXYTKe.

TpuroHomerpuueckre (PyHKIUU, UX CBOMCTBA U TPa(UKU.

[Toka3zaresibHas U jiorapudmMudeckast yHKIUM, UX CBOUCTBA U rpadrKH.

Wcrnonb3oBaHve rpadUkoB (QyHKLMM 1S pellieHus] YpaBHEeHUN U JIMHEWHBIX
CUCTEM.

Wcnonb3oBaHve rpaduKoB (QYHKLMM JJjs1 WCC/IeOBaHUS TIPOLIeCCOB U
3aBUCUMMOCTeM, KOTOpbie BO3HUKAIOT TIPU peIlleHWH 3aJjlau U3 APYTUX yueOHBIX
MpeIMETOB U peasibHOW JKU3HH.

Havana maTeMaTU4eCcKOro aHaau3a



HenpepbiBHbIe GyHKLIMHA. MeTo/ MUHTepPBasIOB /1JIs1 PellleHs] HepaBeHCTB.

[TpousBomHass  (QyHkuuu. ['eomeTpuyeckud ¢ (U3MYECKUH  CMBIC/T
TIPOU3BO/HOM.

[TpousBogHble  37eMeHTapHbIX  QYHKIMK.  DopMysibl  HaXOXAeHHs
MPOM3BOJHOM CyMMbI, IPOU3BEJeHUSI U YaCTHOTO (DYHKLUHA.

[TpriMeHeHre TIPOM3BOJHOW K MCC/Ie[I0OBAHUI0 (PYHKLIMM Ha MOHOTOHHOCTb U
3KCTpeMyMbl. HaxoskieHre Hauboblero U HauMeHblero 3HaueHust GyHKLIUM Ha
OTpe3Ke.

[TpriMeHeHre TPOU3BOAHOM [/Ii HAXOXK/JEHUsl HaWIyulllero pelLlieHus B
MPUK/IAHBIX 3ajauax, /Js OIpeJereHds CKOPOCTH TIpoLjecca, 3aJaHHOro
dhopmyJioit unr rpadukom.

[TepBoobpa3sHas. Tabnuiia mepBooOpa3HbIX.

WHTerpan, ero reomMeTpuyeckuii U (pU3MUeCcKU CMbICA. BeruncieHue
yHTerpasa 1o gopmysne HetoToHa—JleiibHuIia.



INTAHUPYEMBIE PE3YJ/IBTATDI

OcBoenne yuebHOrOo TIpegMeTa «MaremMaTHKa» [O/DKHO 00ecrieurnBaTh
JOCTIDKEeHUE Ha YPOBHe Cpe/iHero o011jero o0pa3oBaHUs C/ieIyIOIIUX JTUUHOCTHBIX,
MeTarpeMeTHBIX U TTPeIMETHBIX 00pa30BaTe/TbHBIX Pe3y/IbTaTOB:

JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHWSI TIPOrpaMMbl yueOHOro TipeaMeTa
«MaremaTrKa» XapaKTepUu3yHTCS:

['paxmaHckoe BOCIIUTaHUe:

c(OopMHUPOBAHHOCTHIO TPAXKAAHCKOM MO3UI[MK 00yUarolerocsi Kak akTUBHOTO
M OTBETCTBEHHOTO UjeHa pOCCUMCKOro 0OljecTBa, TMpefcTaB/leHHeM O
MaTeMaTU4YeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYP, SIBJIEHUH,
npoLieAlyp TpaxJaHCKoro obiectBa (BbIOOpBL, OMpPOCHI W TIp.), YMeHUEM
B3aUMO/ZIEMCTBOBaTh C COLMAJbHBIMA WHCTUTYTaMM B COOTBETCTBUM C HX
(GYyHKUMSIMU YU Ha3HAUEHUEM.

[TaTproTHUYeCKOe BOCITUTaHUE:

c(hOpMHPOBAaHHOCTbID POCCUMCKOW MPaXKAaHCKOW UJIEHTUUHOCTH, YBa)KEHUS K
MPOIIVIOMY U HaCTOSIIIIEMY POCCHMHCKOW MaTeMaTUKU, [JEHHOCTHBIM OTHOIIIEHHEM K
JIOCTV)KEHUSIM POCCUMCKUX MaTeMaTHUKOB U POCCUMCKOM MaTeMaTUueCKOM IIKOJIbI,
K MCIOJIb30BAaHUIO 3THUX JOCTWXKEHUW B JIDyTUX HayKaxX, TeXHOJOrusiX, cdepax
5KOHOMUKH.

TyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHWEM Y XOBHBIX LIeHHOCTeu POCCHUMICKOr0 Hapoza;
Cc()OpPMUPOBAaHHOCTbK) ~ HPAaBCTBEHHOIO  CO3HAHWS, STUYECKOrO0 T[OBeAeHUs,
CBSI3aHHOT'O C TPaKTUYeCKUM TTPUMEHEHUEM [TOCTKeHUU HayKU U [eITe/IbHOCTbIO
yUEHOT0; 0CO3HAaHHEM JINYHOTO BKJ/IaJja B TIOCTPOEHHE YCTOMUUBOTO OyayIriero.

JCTeTuyecKoe BOCIIUTaHUe:

3CTEeTUUECKUM OTHOIIIEeHWeM K MUDY, BK/IOUas 3CTeTUKY MaTeMaTH4yecKHUX
3aKOHOMEPHOCTeH, 00BEKTOB, 3ajau, pelleHuH, pacCyX/ieHuH;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKUM aclieKTaM pa3/IMyHbIX BUJOB UCKYCCTBa.

dusnueckKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTBID YMEHUs] TIPUMEHSITb MaTemMaTudecKue 3HaHUsl B
WHTepecax 3/[0pOBOro u 6e30macHOro obpasa >KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 3[I0POBBIO (3/10pOBOe THTaHWe, COA/laHCUPOBAHHBIM PeXXHUM 3aHSTHHN U

OT/bIXa, peryJisipHasi dbuznueckas aKTUBHOCTB); (buzryeckoro
COBepIlIeHCTBOBaHMUS, npu 3aHATHAX CTIOPTUBHO-03I0POBUTETHHOM
JesiTe/IbHOCTBIO.

TpyZzoBoe BoCIiMTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HaHHWEM IIeHHOCTU TPYZOJ00Hs; UHTEPecoM K
pa3ivuHbiM  cepam  TIpoeCCUOHANBHOW  [leITeJIbHOCTH, CBS3aHHbBIM C
MaTeMaTUKOW W eé TIpUIOXKeHUSIMA, YMeHHWeM COBepIllaTh OCO3HaHHBLINA BbIOOD



Oyaymieli mpodeccid U peany30BbIBaTh COOCTBEHHBIE JKM3HEHHbIE TIIaHbI;
TOTOBHOCTBIO W CIMOCOOHOCTBIO K  MareMaThyeCKOMy 00pa3oBaHUIO U
caMo00pa30BaHUI0 Ha TIPOTSDKEHWHM BCeWM JKWU3HU; TOTOBHOCTHIO K AKTUBHOMY
YUaCTHIO B PellIeHHUH MPaKTUUeCKHX 3a/lauy MaTeMaTUUeCKOUW HallpaB/IeHHOCTH.

OK0JIOTHYeCKOe BOCTTUTAHKE:

c(OpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KYJIbTYPhbl, TOHHMAaHWEM BJIMSHUS
COL[MA/IbHO-9KOHOMHUUECKHX TPOLIeCCOB Ha COCTOSTHUE TPUPOJHOM U COL[Ma/IbHOU
cpeibl, OCO3HaHHWeM Ty00a/bHOTO  XapakTepa JKOJIOTMUECKUX Mpobsiewm;
OpHeHTallell Ha TIPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM i pellleHus 3a/au B
o0macTd OKpy»Karollleld cpefibl, TJIAHUPOBAaHUS TIIOCTYTIKOB M OI[eHKH WX
BO3MO>KHBIX TTOC/IeZICTBUM [I7IsT OKPY>Karoll[el Cpe/ibl.

LIleHHOCTH HAyYHOT'O TTO3HAHUS:

Cc)OpPMUPOBAHHOCTHI0 MHPOBO33DEHUSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKu ¢  OOIIeCTBEHHOW TIPAaKTHKH, TTOHWUMaHUEM
MaTeMaTHYeCKOM HayKu KakK cChepbl 4YeloBeUeCcKOW JesTelbHOCTH, ITAllOB eé
Pa3BUTUS W 3HAUMMOCTH [Tl Pa3BUTHS I[UBWIM3ALMH;, OBJIAIEHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTU4YecKod KyJbTYypolW Kak CpeJCTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTB/IATH TPOEKTHYI0 U MCC/IeIOBATENbCKYIO AesTeTbHOCTD
VHAVBHUyaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3y/lbTaThl OCBOEHUs IPOrpaMMbl yueOHOTO IpeaMeTa
«MaTemaTHKa» XapaKTepU3yHTCs OBJIaJIeHUEM YHUBepCaTbHBIMHU
nosHasamesabHbIMU  OelicCmeusiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmgusiMu, YHUBEPCA/IbHbIMU pe2yAsimUBHbIMU OelicmeusiMuU.

1)  YHueepcanbHble  no3HasamesbHble  Oelicmgusi,  obecneuusarom
¢opmuposaHue 6a308bix KOZHUMUBHbIX npoyeccos obyuarowjuxcsi (ocgoeHue
Memooo8  NO3HAHUSI  OKpyXcawuwje2o0  Mupd;  NpuMeHeHue  /102U4ecKux,
uccnedosamebCKUx onepayuli, ymeHuli pabomams ¢ uHgopmayueti).

ba3oBble noruueckue JeHCTBUS:

e BBISB/ISATH U XapaKTepU30BaTh CYI[eCTBEHHbIE TIPU3HAKH MaTeMaTHUeCKUX
00BEKTOB, TTOHATHM, OTHOIIEHHM MeXAY TOHSATUSIMH; (OPMYJTHPOBAThH
oripefieJieHUs]  TIOHATWUM; yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCU(UKAI[IH, OCHOBaHWsS /i1 00OOINeHWss W CpaBHEHWS, KpUTEpUU
MPOBOAVMOI0 aHa/IN3a;

e BOCIpUHUMATh, (opMyIMpoBaTh U  Mpeobpa3oBbIBATH  CY>KIEHUS:
yTBepJuTe/IbHble W OTpHUIlaTe/lbHble, eAWHUYHbIe, UYaCTHbIe U OOIIHe;
yCJ/IOBHBIE;

e BBIIBIATb  MaTeMaTHUeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBS3UM U
NpOTHBOpeurss B (akTaxX, /[JaHHBIX, HAOMIOEHUAX U YTBEP)KIEHUSIX;
npejjlaraTh ~ KPUTePUM [0 BBISIBJIEHHWS  3aKOHOMEPHOCTeM U
TIPOTHMBOPEUNid;



JlefiaTb BbIBOJBI C HCIIO/Ib30BaHWEM 3aKOHOB JIOTMKH, [eLyKTHMBHBIX U
WHJYKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUH 110 aHaI0ruy;
NIPOBO/IUTH CaMOCTOSITE/TbHO Jl0Ka3are/ibCTBa MaTeMaTh4YeCKUX
yTBep)XJeHU! (MpsSIMble U OT TIPOTUBHOIO), BBICTPAaMBaTh apryMeHTaLUIo,
MPUBO/IUTh TIPUMEPbl W KOHTPIIPUMEpPhI; OOOCHOBBIBAaTb COOCTBEHHbBIE
CY’>K[€HUS Y BbIBO/IbI;

BbIOMpAaTh Croco® peleHus y4eOHOW 3asiauM (CpaBHMBATh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIUNA C yUETOM
CaMOCTOSITE/TbHO BbI/Ie/IEHHBIX KDUTEPUEB).

ba3oBbie HnccjaenoBaTe/IbCKUe ,E[EflCTBHHZ

HCTI0/Th30BaTh BOTIPOCHI KaK MCC/eA0BaTebCKUH MHCTPYMEHT TO3HaHUS;
¢dopMy/IpoBaTh BOIPOCHI, (UKCHPYIOIHEe TIPOTHBOpeure, Mpobiemy,
yCTaHaB/IWBaTh HMCKOMOe U  JaHHOe, (OpPMHPOBATb  THIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

TIPOBO/IUTD CaMOCTOSITEJTbHO CTJIaHUPOBAHHBIU 9KCIIePUMEHT,
WCC/Ie[JOBaHWe TI0 YCTaHOBJIEHWIO OCOOeHHOCTel MaTeMaTH4ecKoro
00beKTa, sIB/IeHHs, TIPOL[eCCa, BBLISBIEHUIO 3aBUCHMOCTEM MeXKAy
00BeKTaMH, sIBJIEHHSIMU, TIPOL[eCCAMU;

CaMOCTOSITe/TbHO (hOPMY/IMPOBaTh 000011IeHHsT U BBIBOAIBI 110 pe3ysbTaTaM
MpOBeJEHHOT0 HaO/MIO/IeHNs, MCC/IeJOBaHUs, OL|eHWUBaTh JOCTOBEPHOCTD
TOJTyYeHHBIX Pe3y/IbTaTOB, BEIBO/IOB U 0000IIIeHHH;

MIPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE TIPOIlecca, a TakKe BbIJBUTATb
TIPe/ITI0J/I0’KEeHHSI O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pab6ora c nndopmariiueii:

2)

BLISIBJISATE lepUIThl MH(pOpPMALUY, JaHHBIX, HEOOXOAUMBIX [/ OTBETa
Ha BOMPOC U [IJIs1 pelleHus 3a/auu;
BbIOMpaTh  MHGpOpPMALMI0O W3  MCTOYHUKOB  DPA3/IMYHbIX  THIIOB,
aHa/IM3MPOBaTh, CUCTEMATU3UPOBATh U WHTEPIIPETUPOBATh MH(OPMAaLIIO
pa3/IMYHbIX BUZOB U (DOPM Mpe/ICTaB/IeHNS;
CTPYKTYPUPOBaTh MH(OpPMAaLMIO, MPe/CTaB/IsATh €€ B pa3/IUuHbIX (PopMax,
WJUTFOCTPUPOBATh Tpaduuecky;
OLIeHUBaTh HaJ|E&KHOCTh VH(OpMaLu1 o CaMOCTOSITE/TbHO
Cc(OpMy/IMPOBAHHBIM KPUTEPHSIM.

YHueepcaibHble KOMMYHUKamueHble Oelicmeusi, obecneuusaiom

C(hOpMUPOBAHHOCMb COYUA/IbHbIX HABBIKO8 0OYUAOWUXCS.
OO1eHue:

BOCIIDUHUMAaTb W (OPMYy/JIMpPOBaTh CYX[EHHUS B COOTBETCTBUU C
YCJIOBUSIMU U Lie/IIMU OOIIIeHHsT; ICHO, TOUHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3PEHHs B YCTHBIX M MUCbMEHHBIX TEKCTaX, /aBaThb MOSCHEHUS I10
XO[ly pellueHus 3a/laui, KOMMEeHTHPOBATh MOJyYeHHbIN pe3yJbTar;

B X0/ie 00CYy>KJeHHs 3alaBaTh BOMPOCHI TI0 CYIIIeCTBY 00CYy>KJaeMOi TeMblI,
npo0JieMbl, pelllaeMol 3a/lauM, BbICKa3bIBaTh U/leH, HalleJieHHbIe Ha TIOMCK
pellleHUsi; COTOCTaB/sAITh CBOW CYXKJEHUS C CYXAEHUSIMH [IPyTHUX



yUaCTHUKOB JManora, oOHapy>XMBaTh pa3/iiuve U CXOJ|CTBO TMO3ULIMM; B
KOppeKTHOU (popMe (popMy/IMpPOBaTh pa3HOT/IacHsi, CBOU BO3pakeHHs;
Mpe/iCTaB/sATb  pe3y/abTaTbl  pellleHus  3aZjlaud,  SKCIIePUMEHTa,
WCCTe/IOBaHUs,  TIPOEKTa;  CaMOCTOSITeJIbHO  BbIOMpaTh  (hopmaT
BBLICTYTI/IEHHUSI C YUETOM 3a/lau Mpe3eHTal[ui U 0COOeHHOCTel ayZIuTOPHUH.

CoTpyHUUeCTBO:

3)

MOHUMAaTh W WCIOMb30BaTh  TPEUMYIeCTBA  KOMAHJHOM U
WHAWBH/IyaIbHOM pabOThI NP pellleHWH YueOHbIX 3a/1ay; IPUHAMATh 1[eJTb
COBMECTHOM [JIeSITeJIbHOCTH, IIJIAHUPOBaTh OPraHU3al[di0 COBMECTHOMU
paboThl, pacripesienisiTh BUABI paboT, 0roBaprBaThCs, 00CY>KJaTh MPOIiecc
U pe3ynbTar paboThl; 060011[aTh MHEHUSI HECKOBKUX JIFO/eH;
y4acTBOBaTh B TPYMITOBLIX (hopMax paboThl (00CyKAeHus, 0OMeH MHEHUH,
«MO3TOBBI€ IITYPMbl» W WHbIE); BBIMOJHATHL CBOIO YacTh pabOThl M
KOODJWHUPOBaTb CBOU [JEHCTBUS C JPYTMMH WieHaMM KOMaH/pl;
OLIeHMBAThb KaueCTBO CBOET0 BK/aja B OOIIUN TIPOAYKT IO KPUTEPUSIM,
copMyTMPOBAaHHBIM yUaCTHUKAMHU B3aUMO/I€HCTBYSI.

YHueepcaibHble  pez2yasimueHble  Oelicmgusi,  obecneuueaiom

¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranu3sanus:

COCTaB/ISITh TI/IAH, aJITOPUTM pellieHus 3aJjaui, BbIOMpaTh Crioco0 pelieHus C

YUETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTeM, apryMeHTHPOBATh
Y KOPPEeKTUPOBATh BapUAHTHI PellieHrH C yUéTOM HOBOUW MH(OpPMALIUH.
CaMOKOHTPO/JIb:

BJaZieTh HaBblKaMM [O3HaBaTeIbHOW pedeKCUM KaK OCO3HaHWS
COBepILlIaeMbIX J€HMCTBUMA U MBICJIUTENBHBIX MPOLECCOB, UX Pe3yJ/bTaToB;
BAa/leTb CrocobamMu  CaMOTPOBEPKHM, CaMOKOHTpOJISi —Tipoljecca U
pe3y/bTaTa pelieHus MaTeMaTUYeCcKOH 3a/jauu;

npe/iBU/leTb TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTb NPU pellleHur
3a/laud, BHOCUTh KODDEKTHBBI B [IeTeJIbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNNbCTB, IaHHBIX, Hali/IeHHBIX OIIMOOK, BbIsSIB/IEHHBIX TPY/IHOCTEM;
OlLIeHMBaThb COOTBETCTBHME pe3y/ibTaTa IIeM W YC/IOBUSIM, OOBSCHATH
TIPUYUHBI IOCTH)KEHUS] WU HEeJOCTW)KeHUS pPe3y/bTaTOB JesiTe/IbHOCTH,
HaXOJWTb OIMOKY, JaBaTh OLIEHKY ITPUOOPEeTEHHOMY OITBITY.

INPEAMETHBIE PE3YJIbTATHI

OcBoenue yueOHOro Kypca «Asrebpa ¥ Hauajia MaTeMaTHUECKOTO aHa/Ini3a»
Ha ypoBHe cpejaHero o0Iero o06pa3oBaHus JO/DKHO 00ecrieurBaTh JOCTYDKEHHE
C/IeYIOIMX MpeAMeTHbIX 00pa30BaTe/IbHBIX Pe3y/IbTaTOB:

10 K/TACC

Yuc/sia 1 BBIYUC/ICHUSA



OneprpoBaTh TMOHATUSAMM: paLMOHAJbHOE U [IeMCTBUTE/IbHOE UKCIIO,
0OBbIKHOBEHHas1 U fieCITUYHasi ipoOb, MPOLIEHTHI.

BbimonHsaTe  apudmMeTduyeckue — onepaluM  C  palMOHaJbHBIMU U
JeNCTBUTE/IbHBIMU UMC/IaMHU.

BhINOMHATE TPUOIVKEHHBIE BHIYMC/IEHUS, UCTIO/b3Ys TIpaBUia OKPYTJIeHus,
JlenaTh NPUKUIKY U OLIEHKY pe3y/bTaTa BbIUMCIEHUM.

OnepupoBaTh TOHATHSIMA: CTeNeHb C LeJIbIM TI0Ka3arejieM; CTaHZapTHas
(opma 3amMCH [EUCTBUTENBHOTO YM(JIa, KOPEeHb HaTypalbHOU CTereHwu;
VICII0/Ib30BaTh MOAXOAALYI0 (DOPMY 3alKCH JelCTBUTEIbHBIX YMCE /ISl PelleHust
MpaKTUUeCKUX 3a/jau Y NpeJCTaB/IeHus JaHHbIX.

OnepupoBaTth MOHATUSMU: CUHYC, KOCHHYC M TaHTe€HC MPOU3BOJIBHOTO YIJIa;
WCTI0/b30BaTh 3aMuch MPOU3BO/ILHOTO yIJia Yyepe3 oOpaTHbie TPUTOHOMEeTPUYeCKUe
GbyHKLMN.

YpaBHeHus1 U HepaBeHCTBA

OneprpoBaTh MOHATUSIMU: TOX/ECTBO, YpaBHEHHE, HEpPaBeHCTBO; Liesoe,
paLMoHanbHOe, UppaLMOHa/IbHOE YpaBHEHWe, HePaBeHCTBO; TPUIOHOMETPHUYeCKoe
ypaBHeHHUe;

BhInonHATE 1peobpa3oBaHusi TPUTOHOMETPUUECKUX BbIpaXKeHUN W pellaTh
TPUTOHOMETPUUYEeCKHe YPaBHEHUSI.

BreinonHATe 1peobpa3oBaHUs 1ie/bIX, PALMOHAIBHBIX M HppaljMOHaTIbHBIX
BbID&KEHMM W pellaTb OCHOBHble THUMbl Le/blX, palMOHAaIbHBIX U
VppaLMOHAJ/IbHBIX YPaBHEHUM U HepaBeHCTB.

ITpriMeHATH ypaBHEHUs] U HepaBeHCTBA /ISl pellleHrs MaTeMaTUYecKux 3azau
Y 3a/1au 13 pa3/IMUHbIX 00/1acTell HAYKU U peasibHOM »KU3HU.

MogenvpoBaTh peasibHble CUTyalldd Ha si3blke anredpbl, COCTaB/SATbH
BbID@)KEHUS, ypaBHEHMSl, HepaBeHCTBA I[10 YC/JAOBUIO 3aJauyd, MCCIe10BaTh
TIOCTPOEHHbIe MO/IeNY C UCTI0/Ib30BaHKeM arirapaTta anreOphl.

DyHKIUM ¥ rpaduKu

OmnepupoBaTh MOHATUSMU: (PYHKLIMS, CIIOCOOBI 3afiaHusl (yHKIMU, 00/1acTh
orpe/ie/ieHUs] U MHOKEeCTBO 3HAaueHWW (PYHKUUM, rpa@uk (QyHKLUWAWA, B3aUMHO
obpaTHbie PyHKLIWH.

OneprpoBaTh TOHATUSMU: YETHOCTb W HEUETHOCTb (YHKLUH, HYIU
(GyHKL[MM, IPOMEKYTKM 3HaKOMOCTOSTHCTBA.

Wcnonb3o0BaTh rpadmky QyHKLWN 7151 peLleHus] ypaBHeHUM.

CTpouTh U uWTaTh rpauku TUHENHON (PYHKLMH, KBaZpaTUYHOM (DyHKLIMH,
CTeleHHOU (PYHKLIMU C 1]eJIbIM I10Ka3aTesieM.

Wcnonwp3oBaTh rpaduku (QyHKUMKA [Ji1  WCCHAeOBaHUSl TMPOLECCOB U
3aBUCUMOCTeN TIpU pelleHUH 3a/lay M3 JPYTUx yueOHBIX MpeJMeTOB U peasibHOU
JKU3HH; BbIpaKaTh (pOPMYJIaMU 3aBUCHMOCTU MeXXY BelTMUMHAMMU.

Hauasjia MaTeMaTH4eCKOro aHa/im3a

OneprpoBaTh TNOHATHUSMU: II0C/e[0BaTeNbHOCTb, apupMeTHUeckas U
reoMeTpuUuecKast Iporpeccuy.



OneprpoBaTh TOHATUSMU: OeCKOHeUHO yObIBarolllas TeoMeTpuuecKas
riporpeccusi, cyMMa 6ecKoHeuHO yObIBaroll|eii reoMeTpruuecKoi Iporpeccumu.

3ajaBaTh MOC/e/10BaTeIbHOCTHU Pa3IMUHbIMU CI1I0CO0aMHu.

W cnosb30BaTh CBOMCTBA TOC/Ie[0BATEeIbHOCTEN M MPOTPeCcCUid Ajisi pelleHust
peasibHBIX 3aJjau MPUK/IaJHOTO XapaKTepa.

MHo>xecTBa U JIOTHKA

OneprpoBaTh MOHATUSMU: MHOXXECTBO, OTepaLiuy HaJj MHOXKeCTBaMH.

Wcnonb30BaTh  TEOPETMKO-MHOXKECTBEHHbIM — ammapar  Jijisi  OMKCaHus
peanbHBIX TIPOLIECCOB U sIBJIEHWM, TIPY peIleHruu 3a/lad U3 JPYTrux yueOHbIX
rpeIMeTOB.

OnepvpoBaTh  TOHATHSMU:  OMpefe/ieHue,  TeopeMa,  CJe/CTBUE,
Jl0Ka3aTenbCTBO.

11 K/TACC

Yuc/ia ¥ BBIUMC/IEHUSA

OrnepypoBaTh MOHATHSIMU: HaTypaJbHOE, LeJ0e UKCJIO0; WCI0JIb30BaTh
TPU3HAKU [eJIMMOCTH LeJIbIX UKCesl, pa3/ioKeHre UKC/ia Ha MPOCTbie MHOXXUTEIU
JlIs1 peltieHus 3aziay.

OrneprpoBaTh MOHATUEM: CTeleHb C paljMOHa/IbHBIM MOKa3aTeseM.

OrnepypoBaTh TOHATUSIMU: JOTapu(PM UUC/Ia, JeCATUUHble M HaTypaJ/ibHble
Jorapu@MBsl.

YpaBHeHUs 1 HePpaBeHCTBA

[TpyMeHATb CBOWMCTBA CTeleHW [Jid TpeoOpa3oBaHUSl  BBIPaYKEeHUH;
OMepUpoOBaTh MOHSTUSIMU: TMOKa3aTe/bHOe YpaBHEHHWE W HEepPaBeHCTBO; pellaTh
OCHOBHbIE TUIIbI IOKa3aTe/bHbIX YDaBHEHUM U HEPABEHCTB.

BbImosiHATE  1peoOpa3oBaHUs  BBIDA)KEHUH, cofiep)KallliX —Jiorapudmei;
orepypoBaTh MOHATUSIMU: JiorapudMUUecKoe ypaBHeHHe 1 HepaBeHCTBO; pelllaTh
OCHOBHbI€ TUIIbI JIOTapu(MUUeCKUX ypaBHEHUI U HEPaBEHCTB.

HaxomuTe pelieHusi MpOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepypoBaTh MOHSTUSMM: CUCTEMAa JIMHEMHBIX YPDABHEHUU U €€ pelleHue;
WCII0/Ib30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUM [IJIsl peLleHrs NPAKTAUYeCKUX 3aay.

HaxomuTe pelieHHs] MPOCTEUIIUX CUCTEM W COBOKYITHOCTEW Pal[MOHAaTbHBIX
YPaBHEHUU U HEPABEHCTB.

MojenpoBaTh peasibHble CHUTyalldd Ha si3blKe anreOpbl, COCTaB/STH
BbID&)KEHHWs], YpaBHEHMWs, HEepaBeHCTBA W CHUCTeMbl [0 YCJIOBHUIO 3aZauy,
HCCie[JOBaTh MOCTPOeHHbIe MO/Ie/IU C UCTI0/b30BaHKeM arlrapaTa aareopbl.

DyHKIUU U rpaduku

OnepupoBaTh  TMOHSATUSIMU:  TepyUoAUuYecKasi  (YHKUWs, TPOMEXYTKU
MOHOTOHHOCTM (YHKLMH, TOUKM SKCTpeMyMa (QYHKLUM, Haubosbliiee U
HavMeHblllee 3HaueHusi (QYHKUMM Ha MPOMEXKYTKe; UCI0/b30BaTh WX IS
rcciieJoBaHUs YHKIMY, 3a/IaHHOU rpaUKOM.



OrneprpoBaTh MOHATUSIMU: TPaUKU TOKa3aTelbHOM, JorapudmMuyeckond U
TPUTOHOMETpUUeCKUX (YHKILMI; W300paXkaTb UX Ha KOOPJAWHATHOW TMJIOCKOCTH U
WICII0/Ib30BAaTh [JI pelleHus] ypaBHEHUU 1 HepaBeHCTB.

N306pakaTb Ha KOOPAWHATHOW MJIOCKOCTU TPAaQUKU TUHEUHBbIX YpaBHEHUM
Y VICTI0JIb30BaTh UX [I/IS1 PeLlieHHsI CUCTeMbI JIMHEUHBIX YPaBHEHUM.

Wcnonb3oBaTh rpadvikd (QyHKUMM [AJs  HWCCAeJ0BaHUS TIPOLIECCOB U
3aBUCUMOCTeN 13 APYTUX yueOHbIX AUCLIUTUIVH.

Havana maTeMaTU4eCKOro aHaau3a

OnepupoBaTh MOHATUSAMM: HelpepbiBHAs (YHKLMS; NTPOU3BOAHAS (DYHKLIUY;
WCI0JIb30BaTh reOMeTPUUeCKUN U (PU3MUeCKUM CMbIC/ POU3BOIHOM /1J1s1 pellleHust
3a/au.

Haxoautb Npou3BoHbIE 3/1eMeHTapHbIX (PYHKLIU, BBIYUC/IATH TPOU3BOJHBIE
CYMMBI, NTPOU3Be/IeHNs], YaCTHOTO (YHKIIMIA.

Vcriosib30BaTh NMPOU3BOAHYIO /i1 UCC/Iej0OBaHUsT (DYHKIIMM Ha MOHOTOHHOCTD
Y 5KCTPEMYMbI, TIPUMEHSITh Pe3y/IbTaThl UCC/IeI0BaHUS K TOCTPOEHUIO TPa(UKOB.

Vcrionb3oBaTh TPOU3BOAHYIO [Ji1 HAaXOXAEHWs HaWIydlllero pelleHus B
TMPUKJIaJIHBIX, B TOM UKCJ/Ie COLMaTbHO-95KOHOMUUECKUX, 3a/lauax.

OneprpoBaTh IOHATUSIMHU: TlepBooOpa3Hass U WHTerpana; TOHWMATh
reoMeTpUuYeCcKUii U (pU3NUYeCcKruii CMbIC/ UHTerparia.

Haxoautb mepBooOpa3Hbie 37eMeHTapHbIX (YHKI[WH; BBLIUUC/ISATH WHTErpasl
o ¢bopmyne HeroToHa—J/IelibHUIIa.

PemaTe mpuk/iajHble 3ajjaud, B TOM YHMC/Ie COLIMA/IbHO-5KOHOMUUECKOr0 M
(h13MUeCcKoro xapakrepa, Cpe/ICTBAMU MaTeMaTUUYeCKOr0 aHa/In3a.



10 K/TACC

KosmmuecTBO uacoB

J/IeKTPOHHbIEe
Ne
HaumveHoBaHMe pa3/ie/ioB U . (udpposBbie)
w/ TeM NMPOrpaMMbI B pabouet o0pa3oBaTe/IbHbIE
n Mo nporpamme nporpamme
pecypchbl
1 CTerneHb C 1eUCTBUTE/IbHBIM 11 http://resh.edu.ru
roKasarejiem 11
) CrenenHas byHKIMs 13 10 http://resh.edu.ru
3 Moxasarensias dyHKis 10 10 http://resh.edu.ru
4 Torapudmeseckas dysxqas | 15 15 http://resh.edu.ru
5 TpuroHomerpuyeckue 20 10 http://resh.edu.ru
(hopMy bl
6 TpuroHomerpuueckue 15 11 http://resh.edu.ru
ypaBHeHUs
7 KomnekcHble uucaa 0 33 http://resh.edu.ru
8 VITOroBoe MoBTOpeHHe 1 1 http://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB 85 101
[10 TTPOT'PAMME
11 KJZTIACC
Ne HaumenoBanue paspgenos u | Koinuecrso yacos JJ/IeKTPOHHbIE



http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru

n/ TeM NPOorpaMMsbI (mudpossbie)
n B paGoueii oOpa3oBare/bHbIE
Mo nporpamme nporpamme pecypcel
1 TpuroHomeTpuyeckne oyHkuum | 18 18 http://resh.edu.ru
) MponssoAHas v ee 18 18 http://resh.edu.ru
reoMeTprUyYeCKnii CMbICH
MpUMEHeHe NPOU3BOAHON K 13 13 http://resh.edu.ru
3 nccnefoBaHunio OyHKUUN
4 MepBoobpasHan u uHTerpan 10 10 http://resh.edu.ru
5 KombunHaTtopuka 9 9 http://resh.edu.ru
6 OneMeHTbI TeUOpMM 7 7 http://resh.edu.ru
BepoATHOCTEN
, YpaBHeHNA 1N HepaBeHCcTBa C 7 7 htto://resh.edu ru
[ABYMSI HEU3BECTHbIMU MHp.Aresh.edu.lu
ViToroBoe nosBTOpeHne Kypca
8 anrebpbl 1 Havan 20 19 http://resh.edu.ru
MaTemMaTn4eckoro aHasmsa
OBIIEE KOJIMYECTBO YACOB 102 101

I10 ITPOI'PAMME



http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru
http://resh.edu.ru

YUYEBHO-METOJUYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
METOINYECKHNE MATEPUAJIbBI V11 YHEHUKA

1. Yue6HUK «Anrebpa v Hauasla MaTeMaTHyeCcKoro aHanu3a.10 kmacc»,

M.IIpocseujenue, FO.M. Kossirund, M.B. TkaueBa u ap., 2018 r.

2. YuebHUK «AsnreOpa ¥ Haya/la MaTeMaTUUeckoro aHaiu3a.11 kmace»,
M.IIpocsewjenne, FO.M. Kosissrus, M.B. TkaueBa u fip., 2018 1.
METO/JMNYECKHUE MATEPHUAJIbBI /151 YUUTEJIA

ITporpamma cpegHero(I1o/1HOro) obiero oopa3oBanus. AnreOpa v Havyaia
MaTeMmaThueckoro aHanusa 10-11 knaccel. ABTops! : FO.M. Kossirun, M.B.
TkaueBa, H.E. ®egopora, M.B. [11abyHuH.(Anirebpa v Hauaa
MaTemMaTHuecKoro aHair3a. CoopHUK pabounx mporpamm 10-11 Kracchl.
®I'OC/coct. T.A. Bypmuctposa-M.: [Ipocsemienue, 2018 r.).

ON®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETU
MHTEPHET-P3III (http://resh.edu.ru).



http://resh.edu.ru
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