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INIOACHUTEJ/IBHASA 3AIINCKA

Pabouas nporpamMma yueOHOro Kypca «Ajrebpa ¥ Hauaja MaTeMaTUUECKOTO
aHanu3a» 06a30Boro ypoBHs it obOyuvaroruxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe deziepa/ibHOTO rOCy/JapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAPTa CPeJHETO
obmiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHH,
TIpeIbSB/IsIEMbIX K MaTeMaTHyeCcKOMy 00pa30BaHHIO, M TPaAULIUA POCCHUICKOTO
obpa3oBanus. Peanu3aiysi mporpaMMbl 00ecrieurBaeT OB/a/ieHHe KJTFOUeBbIMU
KOMIIETEHIIUSIMUA, COCTABJISIOIIMMH OCHOBY I CaMOPAa3BUTHUS W HENPEPHIBHOTO
o0Opa3oBaHUsl, 11eJIOCTHOCTb OOIeKY/IbTYPHOTO, TMUHOCTHOTO U TI03HABATe/IbHOTO
Pa3BUTHS JINYHOCTH 00YyUarOIUXCS.

NE/IN N3YUYEHNA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hayajsa MaTeMaTHYeCKOTO aHauU3a» SIBJISETCS OJHUM W3
Hauboslee 3HAUMMBIX B TIpOrpaMMe CTapilied IITKOJIbI, TTOCKOJIbKY, C OJHOU
CTOPOHBI, OH o0ecreunBaeT WHCTPYMEHTalbHYIO 0a3y [ U3yueHusi BcCex
eCTeCTBEHHO-HayUHbIX KYPCOB, @ C JIpDyrOW CTOPOHBI, (POPMUPYET JIOTUUECKOe U
abCTpakTHOe MbIIIJIeHWe YuallliXCs Ha ypOBHe, HeOOXOJUMOM [/l OCBOEHUS
KypcoB HWH(MOPMaTHKH, OOII[eCTBO3HAHUS, WCTOPUM, CJIOBECHOCTU. B pamkax
JAHHOTO KypCa Yyuyalljiecsl OBJIa/leBal0T YHUBEPCA/bHBIM $I3bIKOM COBPEMEHHOM
HayKu, KOTopasi pOpMyJIMpyeT CBOM JOCTW)KEHUsI B MaTeMaThueCcKou (hopme.

Kypc anrebpbl 1 Hauan MaTeMaTUUeCKOTO aHa/k3a 3aK/iaZibIBaeT OCHOBY [IIsI
YCIIELIHOTO OBJIaJieHUsT 3aKOHaMW (PU3UKWA, XUMHH, OWONOTWM, TIOHUMaHUS
OCHOBHBIX TEHJEHIIMM SKOHOMUKM U OOIeCTBEHHOM »KU3HH, I[103BOJISIET
OpUEHTUPOBAThCS B COBPEMEHHBIX I[U(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCII0/Ib30BaTh UX B MOBCEJHEBHOU >XW3HU. B TO)ke BpeMsi OBjajieHUe
abCTpakTHBIMA M JIOTUUYECKW CTPOTUMU MaTeMaTUYeCKUMH KOHCTPYKLMSIMU
pa3BUBaeT yMeHHe HaxO[UTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH MCTUHHOCTH
YTBEP>KJeHUsl, UCTIONb30BaTh 0000IIleHre U KOHKpeTH3aluio, abcTparupoBaHue u
aHasioruto, popMUpyeT KpeaTUBHOE 1 KPUTUUECKOe MbllilieHue. B xofe u3yueHus
airebpbl ¥ Haua/l MaTeMaTMUeCKOTO aHa/lv3a B CTapileid IIKoJie ydJaldecs
MOJIyYatOT HOBBIM ONBIT pelleHus TPUKIaJHBbIX 3a/lay, CaMOCTOSITe/TbHOTO
TOCTPOEHUs MaTeMaTUUYeCKUX MOJe/iel peasibHbIX CUTyaldd U UHTeprpeTaluu
MOJYUEHHbIX  pELIeHUM, 3HAaKOMSTCA C [OpUMepaMyd  MaTeMaTU4eCKHUX
3aKOHOMEpDHOCTel B TMpUPOJle, HayKe M B MCKYCCTBe, C BbIJAIOLAMUCS
MaTeMaTUYeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc ob6saziaeT 3HauuTeNbHBIM BOCIUTAaTe/IbHBIM TMOTEHIMATIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbIN MaTepuas, CIOCOOCTBYIOIIUN (HOPMHPOBaHUIO
HAayYHOTO MHPOBO33peHMs, TaK W dYepe3 creluduKky ydeOHOU [eATeTbHOCTH,



Tpebytoleit CaMOCTOSATEJIbHOCTH, aKKypaTHOCTH, NIPOJ0JDKUTETbHOU
KOHLIeHTpAL|M1 BHYMaHNs U OTBETCTBEHHOCTH 3a I10/TyYeHHbIU pe3y/IbTarT.

B ocHoBe MeTomuku oOyueHusi anrebpe ¥ HadajaM MaTeMaTUYeCKOTO
aHaJIM3a JIEXKUT J1eATeIbHOCTHBINA TIPUHIUI 00yueHusl.

CrpykTypa Kypca «Asrebpa v Hauasa MaTeMaTHYeCKOTr0 aHa/ii3a» BK/IOUaeT
Clefyrolue cofepykaTesJlbHO-MeTOoAUYeCcKre JIMHUAW: «YWcma M BBIYKUC/IEHUS»,
«DyHKIMM U rpapuKh», «YpaBHeHMss UM  HepaBeHCTBa», «Hauana
MaTeMaTU4YeckKoro aHanusa», «MHOXecTBa UM JOrMKa». Bce 0OCHOBHbIe
coZilep)KaTe/IbHO-MeTOoAUYeCKre JIMHUM M3Yy4aroTC Ha TNPOTSHKEeHUM [BYX JieT
oOyueHusi B cTaplleli 1L1IKOJie, eCTeCTBEHHO JOTMOJHSS JPYT Apyra U MOCTeleHHO
HachlllasiCb HOBBIMA TeMaMM W pas3fenaMd. [laHHBIM  KypC  SB/SIETCS
WHTErpaTUBHBIM, TIOCKOJIbKY 00benuHsieT B cebe cofiep)kaHUe HeCKOTbKUX
MaTeMaTHUeCKHX JUCLIUILIVH: anrebpa, TPUTOHOMETPUs], MaTeMaTHUyeCKUil aHa/lu3,
Teopuss MHOXKeCTB U Jp. [Io Mepe TOro kKak yualljuecsi oBJajieBaloT BCE OoJiee
LIMPOKUM MaTeMaTUUeCKUM arrapaToM, y HUX Moc/ie[oBaTeJbHO (POPMUPYETCS U
COBEPLLIEHCTBYETCSI YMeHHe CTPOUTh MaTeMaTUuecKyr MOJe/lb peanbHOU
CUTyallud, TIDUMEHSIThb 3HaHWs, TOMydYeHHble B Kypce «Asrebpa M Havana
MaTemMaTUUeCcKOro aHaau3a», [Jis pelleH’s CaMOCTOATeNbHO C(OPMYJIMPOBaHHOU
MaTeMaTU4YeCKOM 3a/jlauM, a 3aTeM UHTEePIIPEeTUPOBATh MMOTyUeHHbIN pe3yJ/IbTarT.

CopeprkaTenbHO-MeTOAMYeCKas: MHUSA «UKC/Ia U BBIUKC/IEHUS» 3aBepliaeT
¢dopmMHpOBaHre HAaBBIKOB MCIIO/Ib30BaHUs /IeHCTBUTEbHBIX UKMCesI, KOTOpoe ObLIOo
HauaTO B OCHOBHOW WIKosie. B crapiieil 1ikose ocoboe BHUMaHue Y[essieTcs
(¢bopMHPOBaHHIO TIDOYHBIX BBIUMCIUTENbHBIX HABBIKOB, BK/IHOYAKOIIMX B Cebs
VICTI0/Ib30BaHMe pa3/IMYHbIX (OPM 3amucu [|eMCTBUTE/BHOTO YHUC/Ia, YMeHHe
pPalMOHA/ILHO BBINIOJIHATH JAEeUCTBUSL C HUMM, [JejlaTh IPUKUJKY, OLIeHHWBATh
pe3ynbrar. OOyuaroiyecs I0/y4alOT HaBbIKM MPUOIKEHHBIX BbIUMC/IEHUH,
BBITIO/THEHUS JIeUCTBUM C UMWC/IaMM, 3alMCaHHBIMHA B CTaHJapTHOW (dopMme,
VICTI0JIb30BaHUSl MaTeMaTUYeCKUX KOHCTaHT, OLIeHWBAHUS YU C/IOBBIX BbIDAKEHUM.

JIuHusi «YpaBHEHUS W HEPABEHCTBa» PeaM3yeTCs] Ha ITPOTSHKEHUU BCETO
oOyueHuss B cTaplieil IIKoje, TOCKOJbKY B KaXAOM pasjesie MpOrpaMMbl
Mpe/lyCMOTPEHO pellleHrhe COOTBeTCTBYIOLMX 3ajau. OOyyaroiiyecs: oBJaieBatoT
pa3MUHbBIMKA MeTOZiaMHU DelleHUs Le/blX, palyOHalbHbIX, WpPpaLOHa/bHbIX,
MOKasaTe/lbHbIX, JOrapuMUUeCKX U TPUTOHOMETPUYECKUX ypaBHEHUH,
HEepaBeHCTB U UX cucTeM. [losyuyeHHble yMeHUs UCIIO0/Ib3YOTCS [IPY UCC/IeJ0BaHUN
(GYHKUMKA C MOMOLLBI0 MPOM3BOJHOM, pelleHWM MNPUKIaJHbIX 3aJady M 3ajau Ha
HaxO)KJeHWe Haubo/MbIIMX W HaWMeHbIIWX 3HaueHud GyHkuU. JlaHHas
cofiep>kaTesibHasi JIMHWSL BK/IOYaeT B cebs Takke ¢oOpMUpOBaHUWE yMeHHUN
BBINOJIHATE pacuéThl 1Mo ¢opmysaaM, npeoOpa3oBaHUs LiefblX, pal[MOHAa/bHBIX,
VppalMOHaNbHbIX M TPUTOHOMETPUUECKUX BbIDAXKEHUM, a TakXe BbIPaXKEHUH,



coJiepKallux cTereHW W JiorapudMmbl. Biarogaps u3ydeHuto anreOpandyeckoro
MaTepuasa TIPOMCXOJWT  JajibHellllee  pa3BUTHME  A/JIFOPUTMHUYECKOTO U
abCTpPaKTHOTO MBbIIIEHUSI YYal[UXCsl, (OPMUPYIOTCS HaBbIKW [IeYKTUBHbIX
paccyxpaeHuid, paboTbl €  CUMBOJBbHBIMM  (opMamMu,  Tpe/CTaBIeHUs
3aKOHOMEpPHOCTe YW 3aBUCHMMOCTel B BHJe PaBeHCTB M HepaBeHCTB. Asrebpa
npeasiaraeT 3(PQeKTVBHble HWHCTPYMEHTbI [Jisi pelleHus] TIPaKTUYeCKUX |
eCTeCTBEeHHO-HAayYHbIX 3a/lau, HarJsJHO JEeMOHCTPUPYeT CBOM BO3MOKHOCTH Kak
s13bIKa HayKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «DPYHKIMM HW  TpaduKH» TECHO
repenyieTaeTcs C [pyruMHy JIMHUSIMUA KypCa, TTIOCKOJIbKY B KAKOM-TO CMBbICJIe 3aaéT
rocJieloBaTeIbHOCTh V3y4eHust MaTepuarna. N3yueHue CTereHHOM,
TM0Ka3aTe/IbHOM, JIOrapu(p)mMruIecKOr U TPUTOHOMEeTPUYEeCKUX (PYHKLMH, UX CBOWCTB
¥ rpadukoB, UCTIONb30BaHUe (MYHKIUN [ pellleHus 3a/ay U3 PYTruX yueOHbIX
TIpeIMETOB U peasibHOM >KM3HU TeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWMl U HepaBeHCTB. [Ipu 3ToM OoJibllloe BHUMaHUe
yaensiercss ()OpMHUPOBAHUIO YMEHUs BbIpakaTb (DOPMy/IaMU 3aBUCHMOCTHU MeXIy
pa3/IMUHbIMKA BeMUYUHAMM, HCC/Ae[0BaTh IOTyueHHble (YHKIMM, CTPOUTb HUX
rpaduku. MaTepuan 3TOM cojfiepKaTe/lbHOM JIMHUY Halle/leH Ha pa3BUTHe YMeHUN
Y HaBLIKOB, TIO3BOJIIOIIMX BbIpa)KaThb 3aBUCUMOCTH MeX/Ay BeJWYMHaM{ B
pas/iMuyHOM (popMe: aHAIMTUUEeCKOM, rpauueckor U ciaoBecHoM. Ero usyueHue
CriocobCTBYeT pa3sBUTHIO  aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eH1I0 ¥ KOHKPEeTH3alluW, UCTI0/Ib30BaHHIO aHAJIOTHH.

CopepxarenbHasi MHUS «Hauasa MareMaTHMUeCcKOro aHaau3a» T03BOJISeT
CYLLeCTBEHHO pacCIIMpUTh KPYT KaK MaTeMaTH4eCKUX, TaK W MPUKIaJHbIX 3ajady,
JOCTYTHBIX 00YYarOIUMCsI, Y KOTOPBIX TIOSIB/ISIETCS BO3MOXXHOCTh MCC/IeZIOBaTh U
cTpouTh Trpaguku GYHKIMM, OmpefensTb WX HauOoJblIMe W HaWMeHBIIINe
3HaueHUsl, BBIUUC/IATh TUIOMIAAU (GUIryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCKopeHusi TipoLeccoB. [laHHasi cojepskaTe/ibHasi JIMHUSI OTKPbIBAaeT HOBBIE
BO3MO)KHOCTM TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iell peasbHbIX CUTYalui,
HaxOKJEHUs HaWIyullero pelleHWs B TPUK/IAJHbIX, B TOM UHWC/IEe COLMAIbHO-
9KOHOMUYeCKHX, 3ajilauax. 3HAKOMCTBO C OCHOBAaMM MaTeMaTHMUeCKOro aHasu3a
CIOCOOCTBYeT pa3BUTHIO aOCTPaKTHOTrO, (OPMabHO-JIOTUYECKOTO U KPeaTUBHOTO
MBIIIJIEHUS], (OPMUPOBAHUI0 YMEHWW paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTUKHM B Hayke, TexHUKe U HCKyccTBe. OOydaroiiyecss y3HAKOT O
BbI/IAIOLLMXCS pe3y/ibTaTaX, IOJyYeHHbIX B XO/le Ppa3BUTHUsS MaTeMaTUKM Kak
HayKH, U UX aBTOpax.

CopeprkaTenbHO-MeTOAuYeCcKasi TMHUS « MHOXXecTBa M JIOTUKa» B OCHOBHOM
MOCBSILLIEHAa  3/7IeMeHTaM  TeOpMHM  MHOXeCTB.  TeopeTHKO-MHOXXeCTBEHHbIe
Tipe/iCTaB/IeH!sI TIPOHU3BIBAIOT BeCh KypC IIKOJbHOW MaTeMaTUKU W TpeJjiaratoT



HanboJiee YHUBEPCATbHBIA S3bIK, 00beUHSIOIUN BCe pa3zie/ibl MaTEMAaTUKH U eé
TIPU/IOXKEHNH, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTU4yecKre AUCLIMIUIMHBI B eMHOe
1jeioe. [103TOMy Ba)KHO ZaThb BO3MOXKHOCTH IITKOJIbHUKY TIOHHMAaTh TEeOPeTHKO-
MHO>K€CTBEHHBIM $3bIK COBPEMEHHOW MaTeMaTHKU W HCIIO0/b30BaTh €ro s
BbIP@KEHHS] CBOMX MBIC/IEH.

B kypce «Anrebpa ¥ Hauala MaTeMaTH4eCKOrO0 aHaju3a» TPUCYTCTBYIOT
TaK)Ke€ OCHOBBI ~MaTeMaTHYeCKOro  MO/IeIMPOBAaHMs, KOTOPbIe IPHU3BaHbI
cchopMUpOBaTh HAaBLIKK TTOCTPOEHUST MO/eJieli pealbHbIX CUTYaldi, UCC/IeJOBaHMUS
3TUX MOJiejieli C TOMOIIBI0 ammapaTa ajreOpbl U MaTeMaTU4YecKOro aHaiau3a |
WHTEPIpPeTaLUY TTOJTyUYeHHBIX pe3y/bTaToB. Takue 3aJjaHusl BIUIETEHBI B KaXK[bIH
13 pa3/iesioB MPOrpaMMBbl, MTOCKOJILKY BeCh MaTepuas Kypca IIUPOKO UCIOJTb3yeTCs
QTS pellieHust TIPUK/IaHBIX 3a7iau. [1py pellieHUH peanbHBIX MPAaKTHUYECKUX 3a/ay
yualyecsi pa3BUBAlOT HAO/II0aTe/IbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIIO/Ib30BaTh AaHA/IOTHIO, 0000I[aTh M KOHKPETU3HWPOBATh
npobsieMy. [esiTelbHOCTh MO (hOPMHPOBAHMIO HABBIKOB PEIIeHHS TPUKJIAaJHBIX
3a/jlau OPraHMU3yeTCsl B MpOIlecce M3yueHHs BCceX TeM Kypca «Aurebpa v Haudasia
MaTeMaTUYeCKOT0 aHa/In3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM MlaHe Ha W3yueHHe Kypca anreOpbl W HauaJl MaTeMaTUUYeCKOTO
aHa/iM3a Ha 6a30BOM ypOBHe OTBOAWTCS 2 yaca B Hefemo B 10 kKiacce u 3 vaca B
Hezemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenust — 170 yacos.

Pabouyasi mporpamMmMa BOCHHMTAHHMA IIKOJIbI peajM3yeTcsi B TOM UHKC/Ie U uepe3
WCTI0/Tb30BaHte BOCITUTATeIbHOTO TIOTeHI[Mala YPOKOB MaTeMaTUKU. JTa paboTa

OCYILIeCTB/ISIeTCS B C/IeZlYOLUX (popmax:

. [To6yxneHue obyuatoruxcsi cob/r01aTh Ha YPOKe OOLenpUHSIThIE HOPMbI
TIOBE/IEHUs], TPaBw/ia OOILEeHNsI CO CTAPIIUMHU (T1e/IarOrnYeCKUMH pabOTHUKAMU) U
CBepCTHUKaMK  (0OyuaroIUMKCs), TIPUHLIMIBI ~ yUYeOHOW  UCIUIUIUHBI U
CaMOOpTaHU3aLHH.

[lpuBneueHre BHUMaHUS OOyuarOIUXCS K LIEHHOCTHOMY — acCTeKkTy
M3yuaeMbIX Ha YPOKax MpeIMeTOB, SiBJIeHHH, COObITUI uepe3:

— 06];)8H.[€HI/IE BHMMdHHA Hd HPAdBCTBE€HHbIE dCII€EKTbl HAYYHBIX OTKprTHﬁ,
KOTOPbIE M3yUaAlOTCA B ,Z[&HHBIIZ MOMEHT Hd YPOKe€; Ha Hpe,l[CTaBHTEHEI;’I YUE€HbIX,
CBA3dHHBIX C M3yYd€EMBIMH B I,Z[EIHHI:»IIL/’I MOMEHT TeMdMH, Hd TOT BKJId/, KOTOpI:Iﬁ



OHU BHEC/JIM B pa3BUTHE Halllell CTpaHbl U MHUpPA, Ha [IOCTOWHbIE TIOApakKaHUs
TIpUMepbI UX >KU3HU, HA MOTHBBI UX MOCTYTKOB;

. Vcnonb30BaHre BOCIUTATEbHBIX BO3MOXXHOCTEM cofiepKaHus y4ueOHOTO
npegMeTa s (OPMHpPOBaHUSI Y OOYyUarol[UXCS POCCHUUCKUAX TPaAULIMOHHBIX
NYXOBHO- HPABCTBEHHBIX U COLMOKYJIbTYPHBIX IIeHHOCTeM dyepe3 Ti0/00p
COOTBETCTBYIOILIMX 3a/]au ZJis pellieHus], TIPO0/IeMHBIX CUTyaIWi AJis 00CYKIeH s
B KJj1acce

. BkitoueHWe B ypOK UTPOBBIX MpOLeAYP, KOTOPbIe MOMOTal0T MOAAepKaTh
MOTUBALIUIO OOYyYaromMXcsl K TIO/IyUeHHI0 3HAHWM, HaTa)KUBAHUIO TTO3UTHUBHBIX
ME@X/IMUHOCTHBIX ~ OTHOLIEHWHA B  Kjacce, TIOMOralOT  yCTaHOBJIEHUIO
nobposkenarenbHOM aTMochepbl BO BpeMst ypoKa.

. [TpyMmeHeHre Ha ypOKe WHTepPaKTHBHBLIX (popM pabOThl, CTUMYJIHPYIOLIUX
T03HaBaTe/IbHY0 MOTHBALIAIO 00YyYarOIUXC.

. [lpumeHeHre TrpyIroBod paboThl WM paboTbl B Tapax, KOTOpbIe
CroCcOOCTBYIOT pa3BUTHIO HABBIKOB KOMaHAHOW pabOThl U B3aWMOJENCTBUIO C
APYTUMU 00YYarOIIMUCH.

. Bbeibop M uCrMosib30BaHHWE Ha YpOKAaX MeTO/I0B, METO/MK, TeXHOJIOTHH,
OKa3bIBaOIIMX BOCIMUTATe/IbHOE BO3/JE€MCTBHME Ha JIMYHOCTb B COOTBETCTBUM C
BOCITUTaTeIbHBIM H/leasioM, Lie/bl0 U 3a/lauaMy BOCITUTaHUSI.

. VHuiyupoBaHve UM MOAJepXKKa  HCC/Ie/JOBaTe/IbCKOM  /lesiTe/TlbHOCTH
IIKOJIbHUKOB B (hOpMe BK/IIOUEHUS] B YPOK pas3/iMUHbIX MCC/IeJ0BaTeNbCKUX
33[laHUM ¥ 3afiau, YTO /aeT BO3MOKHOCTb OOYyUarol[uMCsi MPUoOpecTd HaBBIKU
CaMOCTOSITeJTLHOTO ~ peIlleHUsi TeopeTHuyeckoi TMpo0sieMbl, TeHepUPOBaHUS W
oopmsieHusi COOCTBEHHBIX TUTIOTE3, YBAKUTEILHOTO OTHOIIIEHHS K UY>KUM UZesiM,
myO/MYHOTO BBICTYII/IEHHS, apryMEeHTUPOBAaHUS W OTCTaWBaHWS CBOEM TOUKH
3peHusl.

. YcTaHOBNeHWe  yBa)XKUTENbHBIX,  [IOBepUTEe/bHBIX,  HehopMaabHBIX
OTHOIIIEHUY MeX/y yurTesieM U YUeHHUKaMH, CO3/laHre Ha YPOKax SMOLIMOHA/IbHO-
KOM(OPTHOU Cpe/ibl.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

Yucia ¥ BBIUMC/IEHUS

ParjpoHanbHble uncsia. OObIKHOBEHHBIE U JleCATHYHBIE ApOOU, TIPOIEHTHI,
beckoHeuHble  Tepuogudeckre  7Apobu.  ApudmeTnueckre — Orepalii  C
paLMOHa/bHLIMU YKC/IaMU, TIpeobpa3oBaHusi YMC/IOBBIX BhipakeHUi. [IprMeHeHue
Ipo0eil ¥ TIPOIIEHTOB /ISl PellleHus TMPUK/IAIHBIX 3a/lau U3 pa3/MuHbIX OTpaciei
3HaHUM U peaslbHOM >KU3HU.

HevictBuTenbHble uWcia. PalyoHaibHble WM UpPpALMOHA/IbHBIE  YMCIIA.
ApudmeTrueckue ormepaluud C JAeldCTBUTeNbHbIMU uucaamMu. [IpubmkéHHbIE
BBIUMC/IEHYSI, TIPaBUIa OKPYTJIeHUs], TIPUKU/IKA Y OLleHKa pe3y/ibTaTa BEIYMCIEHUM.

CreneHb C UenbiM TokasaTesieM. CraHzapTHas ¢opMma  3amucH
JeNCTBUTeIbHOTO  uuncaa. Mcronb3oBaHuWe mofxofsield  (opMbl  3amucu
JIeACTBUTENIbHBIX YMCes [JJ/Il pelleHUs] MPaKTUYeCKUX 3a/au M IpefCTaB/ieHus
JIaHHBIX.

Apudmetrueckuii  KOpeHb  HaTypa/JibHOW  cTemeHW. JlelicTBUsi  C
apu(pMeTHYeCKMMH KOPHSIMUA HaTypa/ibHOM CTerNeHHU.

CHHYC, KOCMHYC U TaHT'€HC YMC/I0BOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHIeHC YKC/I0BOT0 apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToykaecTBa 1 TOXKJeCTBeHHbIe TIpeobpa3oBaHUs.

[Tpeobpa3oBaHue TPUTOHOMETPUYEeCKHUX BbIPa)KEHU M. OcHOBHbIE
TPUTOHOMeTpUUecKre (POpMyJibl.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHWe HepaBeHCTBa.
Meton uHTEpBasoBs.

PeliieHue 1je/1bIX U APOOHO-pal[MOHAIBHBIX YPaBHEHUM U HEPABEHCTB.

PellieHne uppaliMoHa/ibHBIX YPaBHEHUM U HEPABEHCTB.

PellieHre TpUrOHOMETPHUYECKUX YPAaBHEHUM.

[IprMeHeHMe ypaBHEHUM M HEPAaBEHCTB K PEIIeHUI0 MaTeMaTUUeCKUX 3aau
Y 3a/lau U3 Pa3/IMUHbIX 00/1acTell HAYKU U peasibHOM JKHU3HU.

®DyHKIUU U rpaduku

@OyHKIWsA, Ccrmocobbl 3afaHus  QyHKIMu. ['paduk dyHKUMHA. B3auMHO
oOpaTtHble PyHKIIUU.

Ob6sacTh ompejiesieHHss 1 MHOXeCTBO 3HaueHU GyHkuuu. Hymu dyHKIuu.
[Tpome)XKyTKU 3HAKOMOCTOSIHCTBA. YETHbIEe U HEUETHbIE (DYHKI[UH.

CrerneHHast (GyHKIIUS C HaTypaJbHBIM U 1ieJIbIM MOKa3aTesnieM. Eé cBoiicTBa u
rpaduk. CBolicTBa U rpauK KOPHS N-Ol CTeTeHH.



TpuroHomeTrprueckasi OKPY>XHOCTb, OIpeJieJieHue TPUTOHOMEeTPUYECKUX
(GyHKLWI YMCI0BOrO apryMeHTa.

Hauana MaTeMaTU4eCKOro aHa/ju3a

[TocnenoBaTenbHOCTH, CTI0COOBI 3a/1aHus 1oc/eJ0BaTeTIbHOCTEN.
MoOHOTOHHBIE I0C/Ie0BaTe/IbHOCTH.

ApudmeTrueckast U reoMeTpuuecKasi riporpeccruu. beckoHeuHo yObiBaroias
reoMmetpuyeckas mporpeccus. Cymma 6eckoHeyHO yObIBarolileli TeoMeTpruuecKou
riporpeccurd. dopmysia CJI0KHBIX TPOLIEHTOB. Vcrosib30BaHre mporpeccuu Ajisi
pelleHUs peasibHbIX 3a/ay MPUKIIaJAHOTO XapakTepa.

MHoxecTBa ¥ JIOTUKa

MHoO>XecTBO, oriepalldd HaJ, MHOXXecTBamM. [luarpammbl Jiijiepa—BeHHa.
[IprimeHeHMe TeOpeTUKO-MHOXXECTBEHHOI'0 arirapara [/l OMUCaHUsl peasibHbIX
TIPOL[ECCOB U SIBJIEHUM, TIPY PeIlleHnH 3a/jad U3 JPYTUX yueOHbIX MpeIMeTOB.

Ornpefenenue, Teopema, CJieICTBUE, NOKa3aTeIbCTBO.

IINTAHUPYEMBIE PE3YJ/IBTATDI

OcBoenue yuebHOTO TIpegMeTa «MareMaTHKa» [JO/DKHO 00ecrieunBaTh
JOCTIKeHWe Ha ypOBHe cpeJHero o01ero oopa3oBaHus CeyIOIINX JUUHOCTHBIX,
MeTarnpeAMeTHbIX 1 TIpe]MeTHbIX 0Opa3oBaTebHbIX pe3yIbTaToB:

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHWsS TIPOTpaMMbI yueOHOTO TpeiiMeTa
«MareMaTtyrka» XapaKTepU3yTCS:

I'paxmaHckoe BoCIUTaHUe:

c(OPMUPOBAHHOCTEIO IPAXKAAHCKOM MO3UL[MM 00YUaIOL[erocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO UieHa pPOCCUMCKOro oOljecTBa, TIpe/iCTaBieHHeM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/UUHBIX CTPYKTYp, SIBJIEHUH,
rpolie/lyp TrpakaaHckoro obiectBa (BbIOOpBI, OIMpPOCHI W TIp.), YMEHUEM
B3aMMO/IeCTBOBaTh C COLMA/IbHBIMA WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSIMY U Ha3HAUeHUEM.

[TaTproTyeckoe BOCTIUTaHUE:

c(hOpMHUPOBAHHOCTbID POCCUMCKOU TpaXkZaHCKOW UJAEHTUYHOCTH, YBa)KeHUsI
K MPOLLJIOMY Y HaCTOSIeMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHBIM OTHOLLIEHUEM
K JOCTW)XEHUSIM DPOCCUMCKUX MaTeMaTMKOB W POCCUMCKOM MaTeMaThUueCKOu
LIKOJIbI, K HCIIOJIb30BaHUIO 3TUX AOCTW)KEHWM B JDYTMX HayKaX, TeXHOJIOTHSX,
chepax IKOHOMUKH.

yXOBHO-HPaBCTBEHHOI'O BOCITUTAHUSI:



OCO3HaHUEM JIyXOBHBIX LIeHHOCTe! POCCHUICKOTO0 HapoZa;
c(hOpMUPOBAHHOCTbID  HPAaBCTBEHHOI'O  CO3HAHUS, STUYECKOTrO TIOBeJeHMUs,
CBSI3aHHOI'0 C TIPaKTUYEeCKUM TTPUMEHEeHUEeM [JOCTMKEeHU HayKU U [esiTeTbHOCThIO
yu€HOT0; 0CO3HAHWEM JIMYHOTO BKJ/Ia/ja B IOCTPOEHUe YCTOWUUBOTO Oyay1iero.

OCTeTuyeckKoe BOCIIUTaHUe:

3CTETUUECKUM OTHOIIIEHWEM K MHDY, BKJIIOUasi 3CTETHMKY MaTeMaTHUueCKuX
3aKOHOMEPHOCTEeM, 00BEKTOB, 3ajay, pelLleHnH, paccyXJeHuw;
BOCIPUMMUYUBOCTBIO K MaTeMaTUYeCKUM acleKTam pa3/TMYHbIX BUJ0B UCKYCCTBaA.

dursnueckoe BOCIUTAHUE:

chOpMUPOBAHHOCTBID YMEHUs] TIDUMEHSITb MaTeMaTUuecKue 3HaHUs B
WHTepecax 3/10pOBOro U 6e3omacHoro obpasa >KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUSI
K CBOEMY 37I0POBbIO (3/10pOBOe THUTaHHWe, COa/aHCUPOBAaHHBIA PEXXUM 3aHATUA U

OT/IbIXa, peryJsipHasi ¢bu3uueckas aKTHUBHOCTb); ¢bur3nueckoro
COBEpILEHCTBOBaHUS, rpu 3aHATUSIX CMIOPTHMBHO-03[,0POBUTEBHOU
JesITeNIbHOCTBIO.

TpyznoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM LIeHHOCTH TPY/AOMI00Us; UHTepecoM K
pa3muuHbiM  cdepaM  NpodecCUOHaNbHOU  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPWIOKEeHUsMU, YMeHUEeM COBeplllaTb OCO3HAHHbBINA BbIOOD
Oyaymieli mpodeccud U peanv30BbIBaTH COOCTBEHHbIE >KU3HEHHBbIE I1IaHbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKoMy 00pa3oBaHMIO M
camMo0obpa3oBaHUI0 Ha TPOTSDKEHWH BCel J>KU3HU; TOTOBHOCTHIO K aKTUBHOMY
y4YaCTHIO B pellieHWY TTPAaKTUYEeCKHX 3a/jay MaTeMaTUueCKOW HarpaB/IeHHOCTH.

OKOJI0TUYeCKOe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTBIO IKOJIOTMYECKOM KYJIbTYpbl, TOHMMAaHWEM BJIHSIHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOLeCCOB Ha COCTOSTHWE TMPUPOJHOM Y COLMaIbHOU
cpeipl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYeCcKuX mpobsem;
OpYeHTalMed Ha NpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [/Is pelleHusl 3a/ay B
obnacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUMN /11 OKPY>KalOILler CpeJbl.

LleHHOCTH HAyYHOT 0O MO3HAHUSI:

Cc(OPMUPOBAaHHOCTBI0 MHPOBO33DEHMS, COOTBETCTBYHOIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTU4YeCKOM HayKd KakK CQepbl 4el0BeuecKOW [1eTe/IbHOCTH, 3TaroB eé
pPa3BUTUS U 3HAUYMMOCTH [I/I1 Pa3BUTHS LIMBW/IW3AI[MU; OBJIQJIeHUEM SI3bIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOW KyJbTypOM KakK CpeJCTBOM II03HAHUSI MUDa;
TOTOBHOCTBIO OCYIIECTB/ISITh TPOEKTHYIH0 U HCC/Ie/I0BaTebCKYI0 [1esTeTbHOCTb
VHJWBH/Yya/lIbHO U B TPYIIIIe.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripejmMeTHbIe pe3y/bTaThl OCBOEHUs TPOTPaMMbl yueOHOTo IpeaMeTa
«MaTemaTHKa» XapaKTepPU3yHTCs OBJIaZieHeM yHUBepCaTbHbIMHU
nosHasamesabHbIMU  OelicCmeusiMu,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmgusiMu, yHUBEPCA/bHbIMU pe2ysiMUBHbIMU OelicmeusiMU.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneyugarom
¢opmuposaHue 6a308bix KOSHUMUBHBIX npoyeccos obyuarowuxcs (oceoeHue
Memo0o8  NO3HAHUSI ~ OKpyXcamwe20  Mupd;  NpuMeHeHue  /02Uu4ecKux,
uccnedosamenbCKUx onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

ba3oBbie oruueckue JeMCTBUS:

e BBIB/ISATh M XapaKTepPU30BaTh CYIleCTBEHHbIe TIPU3HAKA MaTeMaTUUeCKuX
O00BEKTOB, TIOHSTHM, OTHOIIEHUM MeXAy TOHATUSIMU; (POPMYIUPOBATh
oTipejie/ieHUs1  TIOHSITUM;  YCTaHAB/IMBAaTh  CYILeCTBEHHBIM  TPU3HAK
K1accu(UKalui, OCHOBaHHUsS [isi 00O0OIIeHUsI W CpaBHeHHsl, KPUTepUU
TIPOBO/IMMOTO aHa/IN3a;

e BOCIPUHMMATb, (OPMY/JIUpPOBaTh U  TPeoOpa30BbIBATh  CYXKIEHUS:
yTBEpAUTE/IbHbIE W OTpHIaTe/bHble, eJUHUYHbIE, YacTHbIe W OOIIue;
YCJIOBHBIE;

e BBIB/ATL  MaTeMaTU4YeCcKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
NpOTHBOpeuMsi B (pakTaX, [aHHBIX, HaO/IOJEHUSIX W YTBepPXKAeHUsX;
npeJjiaraTb ~ KpUTEpPUW [/l BBISIBJIEHWS ~ 3aKOHOMEDHOCTeM |
TIPOTUBOPEYN;

e [efaTb BBIBOABI C WCIOIb30BaHWEM 3aKOHOB JIOTHKH, [eAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/H0UeHU, YMO3aK/IFoueHH 10 aHa/IoTHY;

e TIPOBOJIUTH CAMOCTOSITEJIEHO JlOKa3aTebCTBA  MaTeMaTUUeCKuX
yTBepKAeHui (TIpsiMble ¥ OT MPOTUBHOT'0), BLICTPAaWBaTh apryMeHTal[HIo,
TIPUBOJUTEL TIPUMepPbl W KOHTPIPHMeEpPbl; O0OOCHOBBIBaTH COOCTBEHHBIE
CY’)XeHUsl U BBIBO/IbI;

e BbIOUpaTh cmoco0 perneHusi yueOHOW 3aZiauM (CpaBHMBATh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIINA C YYETOM
CaMOCTOSITEeJTEHO BbIZIe/IEHHBIX KDUTEPHER).

ba3oBbie ucciefoBarebCKue 1eiCTBYS:

e HCTOJb30BaTh BOTPOCHI KaK MCC/e/I0BaTeTLCKUM WHCTPYMEHT TO3HAHUS;
dbopMyMpoBaTh BOMPOCH], (PUKCUPYIOLMEe TPOTHBOpeure, Tpobiemy,
yCTaHaB/IWBaTh HMCKOMOe W  JaHHOe, (OpPMHUDOBaTh  THUIIOTe3y,
apryMeHTHPOBAaTh CBOO TIO3ULINI0, MHEHHE;

e TIPOBOJIUTH CaMOCTOSITe/IEHO CT/ITAHUPOBAHHBIM 9KCTIEPUMEHT,
UCC/ieflIoBaHUe 110 YCTaHOBJEHHWI0 OCOOEHHOCTel MaTeMaTHueCcKOro



00BeKTa, sIB/IeHHS, TIPOIeCCa, BBLIIBJIEHUIO 3aBHUCHUMOCTeN MEXIy
00BeKTaMH, SIBJIeHHSIMU, TIPOL[eCCaMU;

CaMOCTOATeTbHO (hopMy/UpOBaTh 000011[eHHs 1 BLIBO/IbI 110 pe3yJibTaTaM
MPOBe/IEHHOTO HabJIIOZIeHNs, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpOIecca, a TakKe BbIBUTaTh
TIPE/ITI0JIOXKEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ nHdpopmarueil:

2)

BBISIB/IATE AepULUTHl MHPOPMALIMK, JaHHBIX, HeOOXOAUMBIX AJii OTBeTa
Ha BOIIPOC U /IJIs1 peLleHus 3a/auy;
BbIOMpaTh ~ MHGOpPMALMI0O W3  MCTOYHUKOB  DA3/IMYHBIX  THIIOB,
aHa/IM3MpOBaTh, CUCTEMAaTU3UPOBAaTh U WHTEPIIPETUPOBaTh MH(OPMALUIO
Pa3/IUUHBIX BUZOB U (OPM Ipe/|CTaBIeHNUS;
CTPYKTYpUpOBaTh MH(GOpPMaLMIO, NPeJCTaB/IATh eé B pa3/IMuyHbIX (hopmax,
WJUTFOCTPUPOBATh Ipaduuecky;
OLIeHUBaThb Ha/J&KHOCTh MH(pOpMaLn o CaMOCTOATe/IbHO
c(OopMy/IMPOBAHHBIM KPUTEPUSIM.

YHueepcaibHble  KOMMYHUKamueHble Oelicmgusi, obecneuusaiom

C(hopMUPOBAHHOCMb COYUANbHBIX HABbIKO8 00YUArUUXCH.
OO1enue:

BOCTIDUHUMAaTh YW (OPMYy/JUpPOBaThb CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 00I1leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsI B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS T0
XOJZly pelleHus 3a/laui, KOMMEHTHMPOBATh MO/TyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CY’KZieH!s 3a/laBaTh BOIIPOCHI 10 CYII[eCTBY 00CY»K/1aeMOil TeMbI,
nipo6sieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh U/IeH, HalleJleHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATh CBOU CYXKIEHUSI C CYXIEHUSIMU [IPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/vuve U CXOZCTBO TO3WIUH; B
KOppeKTHOU (opMe hopMyIMpoBaTh pa3HOTIacUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/iATb  pe3yJ/ibTaTbl  pelleHds  3aZjaud,  SKCIepUMeHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CaMOCTOSATeNbHO  BbiOMpaTh  dopmar
BBICTYTUIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ui U 0COOeHHOCTel ayAUTOPUH.

CoTpyHUUeCTBO:

MOHMMaTh W WCIOJb30BaTb  TIPEUMYIIIECTBA  KOMAaHAHOM U
WHAVBH/IyaTbHOK pabOThI MU pellleHrH YueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleITeJIbHOCTH, TIJIAHUPOBATh OPTaHU3AIMi0 COBMECTHOMN
paboThI, pacripeiesiiTb BUbI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUS HECKOJIBKUX JTHO/IeH;



e YUaCTBOBATh B IPYIMIOBLIX popMax paboTel (06CyXIeHHs, 0OMeH MHEHHH,
«MO3TOBBIE IITYPMbl» W HWHBIE); BBIIIOJHATE CBOK YacTh pabOThI U
KOODZMHUPOBaTh CBOM [IEMCTBUSL C JPYTMMH UjeHaMW KOMaH/IbI;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI TPOAYKT TIO0 KPUTEPHSM,
cchopMy/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/I€HCTBUS.

3) YHugepcasnbHble  pezy/nsimueHble Oeticmaus, obecneuugarom
¢hopmuposaHue cMbIC08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranu3sanys:

COCTABJISITh T/IaH, a/IFOPUTM pelleHUs 3a/lauM, BbIOUpATh Cr10co0 pelleHusi ¢
yU6TOM UMEIOLUXCSl peCYyPCOB U COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTUPOBAaTh
Y KODPEKTUPOBAaTh BApPHUAHThI PelleHrH C YUETOM HOBOM MH(OPMAaL1H.

CaMOKOHTPOJIb:

e B/AJeTh HaBblKaMU [I03HaBaTe/bHOM pe(eKCMM KaK OCO3HaHUS
CoBepllIaeMbIX JeUCTBUM U MBICIUTE/IbHBIX IPOLIECCOB, UX pe3yJ/bTaToB;
BAaJileTh crocobaMu  CaMOIIDOBEPKHM, CaMOKOHTPOJISL —Ipolecca |
pe3yJsbTara pelleHus: MaTeMaTH4eCKOU 3a/auu;

e TMpeABUJETb TPYLHOCTH, KOTOpble MOIYT BO3HUKHYTb I[PU PpeLIeHUU
3a/laud, BHOCUTb KOPDEKTUBBI B [leiTeJbHOCTb Ha OCHOBE HOBBIX
00CTOATeNBbCTB, [JaHHBIX, Hal[JeHHbIX OIIMOOK, BbISIB/IEHHBIX TPYAHOCTE;

e OIleHMBaTh COOTBETCTBUE pe3y/bTaTa ILeJId U YCIOBUSIM, OOBSCHATH
MIPUUMHBI JOCTWXKEHUsST WU HeJOCTM)KEeHUs pe3yJIbTaTOB JesiTe/IbHOCTH,
HaXO[WTh OIIMOKY, ZIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

OcBoenue yuebOHOTro Kypca «Asrebpa ¥ Hadajia MaTeMaTUUeCKOTO aHaJH3a»
Ha ypOBHe cpejHero o0Irero o0pa3oBaHHsS JO/DKHO 00eCreunBaTh JOCTIDKEHHE
CJIeIVIONINX MpeIMEeTHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB:

10 K/TACC

Yucia 1 BBIYMC/TIEHUA

OneprpoBaTh TMOHATUSMM: palMOHA/JbHOE U [IeMCTBUTE/IbHOE UKCIIO,
0OBbIKHOBEHHasl U ieCITUYHasi Ipo0b, MPOLIEHTHI.

BoimosHsATe  apudmMeTHueckue — onepanuM  C  palMOHaJbHBIMA U
JeMCTBUTE/IbHBIMU YU C/IaMHU.

BbinonHATh nipubivykKEHHBbIE BBIYKC/IEHKS], UCTIONb3Ys MpaBUia OKpPYTJ/IeHus,
Jles1aTh TIPUKU/IKY U OLIEHKY pe3y/ibTaTa BbIUMC/IEHUA.

OneprpoBaTh TOHATUSMU: CTeleHb C LieJbIM T0KasaTeseM; CTaH/apTHas
dopmMa 3amMcHd [eMCTBUTE/NILHOTO YWC/Aa, KOpPeHb HaTypaJbHOM CTereHu;



VICTI0/Tb30BaTh MOAXOALIYI0 (JOPMY 3aIllvCH JeUCTBUTEIbHBIX YUCes [JIs peLleHts
NPaKTUUeCKUX 3a/lau U Mpe/iCTaB/IeHuUs JaHHBbIX.

OneprpoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHTe€HC TIPOM3BOJILHOTO YTJIa;
MCTIO/Tb30BaTh 3alMCh IMPOM3BOJILHOTO yTJia uepe3 oOpaTHbIe TPUTOHOMETpUUeCKre
GyHKLIWU.

YpaBHeHus 1 HepaBeHCTBa

OneprpoBaTh MOHSATUSIMU: TOX/€CTBO, YpaBHEHHe, HepaBeHCTBO; Iiesioe,
palLMoHa/NbHOe, MPPaLMOHA/IbHOEe ypaBHEeHHe, HepaBeHCTBO; TPUTOHOMEeTPUUEeCKoe
ypaBHeHHe;

BbinonHATh npeobpa3oBaHusi TPUTOHOMETPUUECKUX BbIpa)KeHUH W pellaTh
TPUTOHOMETpHUYEeCKHe YpaBHEeHMUS.

BbInonHATh 1peoOpa3oBaHUs 11e/IbIX, PALMOHATBHBIX W MPPaLMOHAIBHBIX
BbIpOKEHMM W  pellaTb OCHOBHble TWUMbl  LieJbIX, palUOHAalbHbIX U
VppaLMOHa/IbHbIX YPDaBHEHUU U HEPaBEeHCTB.

[TpuMeHSATb ypaBHEHUs] U HepaBeHCTBA /i/Isl pellieHus] MaTeMaTUUeCKUX 3a/jau
¥ 3a/la4 U3 pa3MuHbIX 00/1acTel HayKu U peaslbHOM >KU3HHU.

MogenupoBaTh peasibHble CUTyalldd Ha s3blke aireOpbl, COCTaB/SThb
BbIp&)KEHUs, YpaBHEHMs, HepaBeHCTBA [0 YCJIOBHIO 3aJlaud, HCCIe0BaTh
MOCTPOEHHbIe MO/IeJTU C UCII0J/Ib30BaHKWEM arfapara aareophil.

DyHKI[UM ¥ rpaduKu

OmnepupoBaTh MOHATUSIMU: (QYHKLUS, CIIOCOObI 3aaHusi PyHKLMHU, 06/1acTb
orpejie/ieHUsI ¥ MHO)KeCTBO 3HaueHUW (YHKUMM, rpapuk (QyHKLIUMU, B3aUMHO
oOpaTHble PyHKLIUU.

OnepypoBaTh TMOHATHUSIMUA: UYETHOCTb M HEUETHOCTb (PYHKLMW, HYIU
(GYHKLMM, TPOME)KYTKHU 3HAKOIIOCTOSIHCTBA.

Vicnonib30Bath rpadvku (QyHKLMM /11 pelleHus] YpaBHeHUM.

Crpouth ¥ uuTaTh rpayku JTUHENHOW (DYHKLMM, KBaJpaTUYHOU (DYHKLIUH,
CTeNeHHOW (PYHKLMU C LieJIbIM [OKa3aTesieM.

Wcnonp3oBaTth rpadvku (QyHKUMKA [J11  WCCIe0OBaHUS TPOLIECCOB U
3aBHCUMOCTeN MpU pelleHny 3a/au U3 ApPyrux yuyeOHbIX MpeJMeTOB U pearbHOM
)KU3HU; BbIpaXkaTh (JOPMYy/IaMU 3aBUCUMOCTH MeX/y BeJIMUYMHAMMU.

Hauana MmaTeMaTHuecKoro aHaau3a

OnepvpoBaTh MOHATHSMU: TIOC/A€10BaTeNbHOCTb, apu@meTrhueckas W
reoMeTpyUyecKasi Iporpeccum.

OnepvpoBaTh TOHATUSAMU: OecKOHeuHO yObIBarolljasi TreomMeTprUyecKas
Tporpeccusi, cymma 6eCKOHeUHO yObIBaloIIieil reOMeTprUueCKOoU Mporpeccuy.

3a/ilaBaTh MOCIe0BaTeIbHOCTH PAa3/IMUHBIMU CIIOCOOaMHU.

Ncnonb3oBaTh CBOMCTBA TOC/I€40BATEILHOCTEN U TIPOTPECCUU /11 PelleHUs
peasibHBIX 3aZlau TIPUK/IaJHOTO XapaKTepa.



MHo)xecTBa M JIOTHKA

OneprpoBaTh MOHATHUAMHA: MHOXXECTBO, OTlepaLjiyi HaJl MHOXKeCTBaMHU.

Wcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  anmapar [l ONMCaHUs
peasibHbIX TIPOIIECCOB U SIBJIEHWM, TIPU peIleHrd 3a7iad W3 APYTUX YyueOHbIX
rpegMeTOB.

OnepupoBaThb TTOHSITHUSIMU: oripefesieHue, Teopema, CJIeICTBHE,
JI0Ka3aTeJibCTBO.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacoB O/IeKTPOHHbIE
No HaumMeHoBaHMe pa3/ie/ioB U TeM (pudposBbie)
n/n NMPOrpamMMblI Bcero Koutposb bt TIpakTuyeckue oOpa3oBare/IbHBIE
e padoThbI PadoThI pecypcn1
MHoXeCTBa pallMOHAIbHBIX U
1 JIeACTBUTE/IbHBIX urces. PaljioHanibHbIe 14 1
ypaBHEHUSI U HePaBeHCTBa
’ @yHKLMM U Tpaduku. CTerneHb C 1je/IbIM 6
roKasaresieMm
3 ApudmeTnueckuii KOpeHb N—0i CTeTeHHU. 13 1
WppaijyoHaabHble ypaBHeHHUs1 U HepaBeHCTBa
DopMyJibl
4 TPUrOHOMETPUU. T pUTOHOMETPUYECKUE 22 1
ypaBHEeHHsI
5 [TocnemoBaTenbHOCTH U NPOrPeCCHr 5
5 [ToBTOpEHUE, 0000IIIEHHE, CUCTEMATH3ALIUS 3 1
3HaHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KonuecTBo yacoB JJIEKTPOHHbIe
Ne ara nudpoBbIe
Tema ypoka KoHTpo/1bHBI ITpakTHyeckue A op
n/n Bcero u3ydyeHuss | oOpa3oBaTe/bHbIE
e paboTsI PaboThI pecypen1
M .
1 HO>XeCTBO, 01:1epau1/11/1 HaJ| MHOXXeCTBaMu 1 04.09.202
Hvarpammel Ditiepa—BeHHa 3
ParroHasnbHble urcia. OObIKHOBEHHbBIE U
2 JeCITUUHBIEe POOH, TTPOLIEHTHI, 1 04.09.202
OeckoHeuHbIe TIepUoinUecKre Apobu 3
ApudmeTrueckue onepalyu C
3 paLMOHa/IbHBIMU YUC/IaMHU, 1 11.09.202
ripeoOpa30BaHysl YMC/IOBBIX BhIpaXKeHUM 3
[TpumMeHeHMe APoOeH U MPOLIEHTOB /ISt
4 peleHus anKna,qHLUIX 3a,qati u3 } 1 11.09.202
pa3/IMYHbIX OTpac/el 3HaHUW U peasibHOU 3
JKUA3HU
[TpumMeHeHMe APOOeN U TPOLIEHTOB /ISt
5 peleHus HpI/IKJIa,E[HIiIX 3aﬂa‘i u3 ) 1 18.09.202
Pa3/IMyHbIX OTpac/ael 3HaHUW U peasbHOU 3
JKUA3HU
7 .P
6 [HetlicTBUTe/bHBIE UKC/ia. PallioHanbHbIE U 1 18.09.202
VppaLMOHa/IbHbIE YKC/ia 3
7 ApudmeTrueckyre oreparum C 1




I,qEI‘/JICTBI/ITE]’IbeIMI/I UHC/1aMHUu

25.09.202
3

HPI/I6J'II/I)KéHHBIe BbIYUCJ/I€HUS, ITPpaBUJId

25.09.202
8 OKpYTJIeHUs, IPUKK/Ka U OLleHKa 3
pe3yJ/bTaTa BbIUKMCIeHUM
9 TorkaecTBa U TOXKJeCTBEHHbIe 02.10.202
ripeoOpa3oBaHus 3
10 YpaBHeHHe, KOpeHb YPaBHEHUSsI 02.10.202
3
11 HepaBeHcTBO, pellieHre HepaBeHCTBa 09.10.202
3
12 Merto[, uHTEepBaIoB 09.10.202
3
13 Pemenne Ijem)lx Y IpOOHO-parOHaIbHBIX 16.10.202
YPaBHEeHUH U HEepaBeHCTB 3
KonTtposnpHast pabora o Teme "MHoKeCTBa
14 palMOHA/IbHBIX U IeWCTBUTE/IbHBIX UKCEJI. 16.10.202
PanioHaibHBIe ypaBHEHUs U HepaBeHCTB" 3
15 dyHKUWsA, criocoObl 3a1aHus QYHKLHH. 93.10.202
B3aumHo obpatHbie QyHKIMN 3
16 I'paduk Gyukiyu. O6/1acTh onpeeneHus
Y MHOXKeCTBO 3HaueHWl ¢yHKUuuu. Hynu 23.10.202




¢dyHkuyy. [TpoMeXXyTKH 3HAKOTIOCTOSTHCTBA

17 UéTHble ¥ HeYETHbIE (PYHKLIUU 13.11.202
3
CreneHs C Lie/IbIM [10Ka3aTesieM.

18 CrangapTHas (popma 3anucu 13.11.202
[eMCTBUTE/ILHOIO YHC/Ia 3
Vcnonb3oBanve nogxogsieid (opMbl

19 3aIuCH [JeMCTBUTEJIbHBIX Uucesl /15 90.11.202
pellleHHs] IPaKTUYeCKUX 3a/ia4 U 3
T1Ipe/iCTaB/IeHUs] JaHHbIX
CreneHHasi yHKLUSI C HATypaabHbIM U

20 11eJIbIM TT0Ka3aTtesieM. E€ cBolicTBa u 20.11.202
rpavk 3

71 ApudmeTnueckuii KOpeHb HaTypabHOU 27 11.202
CTerneHU

3

97 ApudmeTrueckrii KOpeHb HaTypaJbHON 97 11.202

CTerneHu
3

73 CaoricTBa a[ilzl(i)MeTquCKoro KOPHSI 04.12.202
HaTypaJbHOM CTeIreHu 3

24 CroiicTBa apumbmeTquCKoro KOPHSI 04.12.202
HaTypajibHOM CTereHr 3

25 CpoiicTBa apu(pmMeTHUeCcKOro KOpHs
HaTypa/ibHOM CTeTeHu 11.12.202




[HeiicTBusi ¢ apuMeTHUeCKUMHU KOPHIMU

2% C 11.12.202
N—OH CTerleHu 3
27 ,HEI/IEZTBI/IH C apH(bMeTquCKI/IMH KOpHAMHU 18.12.202
N—OU CTeIleHu 3
)8 ,Z[eﬁfTBHH C apI/ICbMETI/II—IeCKI/IMI/I KOpHSIMU 18.12.202
N—OU CTerleHu 3
79 ,Z[erTBHH C apchmeTquCKHMH KOpHAMU 25.12.202
N—OU CTerleHu 3
30 ,ZLeI/IE:TBI/IH C apI/ICl)METI/ILIECKI/IMI/I KOPHSIMU 25.12.202
N—OU CTerleHu 3
31 Pertenne vippalinoHaabHbIX ypaBHeHI/Iﬁ u 15.01.202
HepaBeHCTB
4
3 Penrenne vppanoHaabHbIX ypaBHeHI/H‘/'I 151 15.01.202
HEepaBeHCTB
4
13 Peluienue vippaijvioHa/IbHbIX ypaBHEHUN U 22.01.202
HepaBeHCTB
4
4 Perrenne vippalinoHasibHbIX YpaBHEHUH U 22.01.202

HEepaBeHCTB

4




PereHue vppalvioHa/IbHBIX YpaBHEeHUH U

35 29.01.202
HEpaBeHCTB
4
36 CaoticTBa ¥ rpadUK KOpPHS N-0l CTereHu 29.01.202
4
37 CgoiicTBa U rpavK KOpHS N-0¥ CTerleHu 05.02.202
4
KonTponbHast paboTa 1o Teme
18 ApudmeTrueckuii KOpeHb N—Ol CTeNeHH!. 05.02.202
VppaiyoHanbHble ypaBHeHUs U 4
HepaBeHCTBa"
39 CHHYC, KOCUHYC Y TaHT€HC YKC/I0BOTO 12.02.202
apryMmeHTa
4
40 CHHyC, KOCUHYC Y TaHTe€HC YKC/I0BOTO 12.02.202
apryMmeHTa
4
41 APpKCHHYC, aDKKOCHMHYC Y apKTaHT'€HC 19.02.202
YKMCJIOBOTO apryMeHTa 4
4 ApKCHHYC, aDKKOCUHYC Y apKTaHT'€HC 19.02.202
YKC/IOBOTO apryMeHTa 4
TpuroHomeTpuueckasi OKPy>KHOCTb,
43 onpeesieHue TPUTOHOMEeTPUUeCKUX 26.02.202
(bYHKIIMH YHMCIOBOTO apryMeHTa 4




TpuroHomeTpryeckasi OKpPy>KHOCTb,

44 oripefiejieHVe TPUT OHOMETPUUECKUX 26.02.202
(GYHKIMI UMCI0BOTO apryMeHTa 4
45 OcCHOBHBIe TpUTOHOMeTprYecKre (hopMyJibl 04.03.202
4
46 OcCHOBHbIe TPUTOHOMeTpUYecKue (popmy/ibi 04.03.202
4
47 OcHOBHbIe TPUTOHOMeTpHYecKue (PopMy bl 11.03.202
4
48 OcHOBHBIe TPUTOHOMeTpHUYecKre (hoOpMYJIbl 11.03.202
4
49 Hpeo6pa30faHHe TPUTOHOMETPUUECKUX 18.03.202
BbIpa)KeHU
4
=0 Hpeo6pa30?aHHe TPUTOHOMETPUYECKUX 18.03.202
BbIpayKeHUI
4
51 Hpeo6pa3oFaHHe TPUTOHOMETPUYECKUX 01.04.202
BbIpa’KeHUI
4
59 Hpeo6pa3oFaHHe TPUTOHOMETPUUECKHUX 01.04.202
BbIpa>KeHUM
4
53 [Tpeobpa3oBaHre TPUTOHOMETPUUECKUX




BbIp&)KEHUM

08.04.202
4

54 PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUM 08.04.202
4
55 PelieHrie TpUroHOMeTpUUECKUX YpaBHEHUH 15.04.202
4
56 Perenne TpUroHOMeTpUUECKHUX YpaBHEHUU 15.04.202
4
57 PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUM 22.04.202
4
58 Pemmenne TpuroHoMeTprueCKUxX ypaBHEHUU 22.04.202
4
59 PerieHre TpUroHOMeTpUUECKHUX YPaBHEHUU 27.04.202
4
KonTponbHast paboTta 1o Teme "®opmyib
60 TPUTOHOMETPUU. TPUrOHOMETPpUUECKHEe 27.04.202
ypaBHeHUs" 4
[ToceoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS
61 roc/e/joBaTe/lbHOCTel. MOHOTOHHbIE 06.05.202
T10CJ/1e0BaTe/IbHOCTH 4
62 ApudmeTnueckasi U reoMeTpUuecKas
riporpeccuu. Vcrnosib3oBaHue Nporpeccuu 06.05.202




AJId pellleHrd pead/IbHbIX 3a/ia4

4
TIPUK/IaHOTO XapakTepa
BeckoHeuHo yObIBaroIljasi reoMeTpUYecKast
63 niporpeccusi. CymMmMa 6eCKOHEUHO 1 13.05.202
yObIBarol1[eil reoMeTprUUeCKOM Mporpeccuu 4
64 dopmyJia CJIOXKHBIX MPOLIEHTOB 1 13.05.202
4
65 dopmyJia CJI0XKHBIX NPOLIEHTOB 1 20.05.202
4
O0o00611eHMe, ccTeMaTH3alys 3HaHUH 3a
66 KypC a/ireOpbl ¥ Haual MaTeMaTH4eCKOTO 1 20.05.202
aHasm3a 10 kmacca 4
67 WToroBasi KOHTpPO/IbHAsE paboTa 1 27.05.202
4
O6o011ieHMe, cUCTeMaTH3als 3HaHUH 3a
68 KypC a/ire0pbl ¥ Haua MaTeMaTHYeCKOTO 1 27.05.202
aHaim3a 10 kacca 4
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




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

MaremaTuKa: aarebpa ¥ Hauajla MaTeMaTUYeCcKOro aHasiu3a, reoMeTpusi. Anrebpa
Y Hauajia MaTeMaTU4eCcKoro aHanu3a (B AByx vactsx), 10-11 kmaccel. MopikoBruY

A.T'., Cemenog I1.B. O0111ecTBO OrpaHHYeHHOM OTBeTCTBEHHOCTHIO «OI1

MHEMOS3UHA»

METOINYECKUE MATEPUAJIBI JI1 YUUTEJIA

1.E.J.MappaxaeBa. MeToanueckoe 1mocobue as yuntesisi. Asrebpa v Hadasia
MaTeMaThueCcKoro aHasausa 10 Kimacc

2.IToypouHble pa3pabOTKH 110 anredpe v HauajgaM MaTeMaTHUeCcKoro aHanm3a. 10

kinacc. A.M.Pypykun, JI.FO.XomyTtoBa, O.FO.UekanoBa

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
NHTEPHET

NutepHet- cauTtel «Pemy EI'O», POII, Yuu.py






