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ITIOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yuebGHOro Kypca «Asrebpa ¥ Haydasa
MaTeMaTHUeCcKoro aHaam3a» 06a3oBoro ypoBHs Ajisi obyuatoruxcs 10 kmacca
pa3paboraHa Ha ocHoBe PejiepasbHOrO roCy/japCTBEHHOrO0 0Opa3oBaTe/IbHOIO
CTaH/apTa cpefiHero obijero obpa3oBaHUs, C YYETOM COBPEMEHHBIX MHDOBBIX
TpeOOBaHUMH, TIPeIbSIB/ISIEMbIX K MaTeMaTUUeCKoMy 0Opa30BaHMIO, U TPAJULIHIA
poccuiickoro obpa3oBanus. Peanusaiiysi mporpaMMel obecrieurBaeT oBjajieHre
KJTFOUeBBIMM KOMIIETEHL[USIMH, COCTaBJ/ISIIOILIMMU OCHOBY [I/ISi CaMOpa3BUTHS U
HerpepbIBHOTO 00pa30BaHusl, 1[eJIOCTHOCTb O0IIeKYy/TbTYPHOTO, TAUHOCTHOTO 1
TM03HABATETbHOTO Pa3BUTHS INUHOCTU 00YyUarOIIUXCS.

OE/IN N3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajia MaTeMaTHUeCKOTO aHaju3a» SIBJSETCS OJHUM U3
Haubosiee 3HAUMMBIX B TIPOTPaMMe CTapilie IIKOJbI, TIOCKOJIbKY, C OJHOU
CTOPOHBI, OH o0ecrieurBaeT WHCTPYMEHTa/IbHYIO 0a3y /i U3yueHus BCex
eCTeCTBeHHO-HayYHbIX KYPCOB, a C IPyroi CTOPOHBI, (HOPMUPYET JIOTHYeCKOoe U
abCcTpakTHOe MbIIIIJIEHWe YYall[iXCsl Ha ypOBHe, He0OXOAWMOM [/ OCBOEHUS
KypCcOoB MH(OPMaTHKH, OOI|eCTBO3HAHMS], UCTOPUH, CJIOBECHOCTH. B pamkax
JAHHOTO KypCa yuallliecsi OB/a/[eBal0T YHUBEPCaJbHbIM SI3bIKOM COBPEMEHHOM
HayKH, KoTopasi hOpMy/MpyeT CBOM JOCTWKEHHUSI B MaTeMaTU4uecKou opme.
Kypc anrebpbl ¥ Hauaa MaTeMaTH4YeCKOrO aHaju3a 3ak/a/blBaeT OCHOBY st
YCITEeIITHOTO OBJIa/IeHUs] 3aKOHaMU (PU3MKH, XUMHU, OMONOTHWH, TIOHUMAaHUS
OCHOBHBIX TeHJEHL[MH JKOHOMUKM U OOIIeCTBeHHON >XU3HW, TI103BOJISIET
OPUEHTUPOBAThCSI B COBPEMEHHBIX I[U(PPOBLIX ¥ KOMITbIOTEPHBIX TeXHOJIOTHSIX,
yBePEeHHO MCTI0/Ib30BaTh WX B MOBCEHEBHOM »KU3HU. B ToXXe BpeMsi oB/iaZieHue
abCTpaKTHBIMKA U JIOTUYECKA CTPOTUMH MaTeMaTUYeCKUMU KOHCTPYKIMSIMU
pa3BUBaeT yMeHHWe HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBLIBAaTb WCTUHHOCTD
YTBEP>K/IeHUsI, UCTI0/Ib30BaTh 0000ITIeHre ¥ KOHKPeTH3allii0, abCTparupoBaHHe
¥ aHanoruiro, (GopMuUpyeT KpeaTWBHOe W KPUTHYeCKOe MblllieHne. B xoge
v3ydyeHust airebpbl M HadajJ MaTeMaTUUeCKOro aHajau3a B CTaplieil IKoJje
yuamiyecsi TIOJy4YalOT HOBBIA  OMBIT  pellleHWs] TPUKIaJHbIX  3ajady,
CAMOCTOSITEJTLHOTO ~ TIOCTPOEHHsI ~ MaTeMaTU4YeCKuX  Mojiefiel  peabHBIX
CUTYyal[Mil ¥ WHTEePIIpeTaLiuU TIOJyUeHHbIX pellleHuH, 3HAKOMSITCS C IpUMepaMu
MaTeMaTHUeCKUX 3aKOHOMEDHOCTell B TIpUpOJie, HayKe U B HCKYCCTBe, C
BBI/IAIOIIVUMUCS MaTeMaTHUeCKUMU OTKPBITUSIMUA U UX aBTOPAMHU.



Kypc o6safjaer 3HauuTeNbHBIM BOCIUTATe/NbHBIM TIOTEHI[MA/IOM, KOTODbIH
peasiu3yeTcs Kak uepe3 yueOHbIN MaTepuali, CriocoOCTBYHOIIUM (OPMUPOBAHUIO
HAayYHOTO MHDOBO33DeHHs], TaK U uepe3 CIielUPUKy yueOHOU [esiTe/TbHOCTH,
TpeOyroIieid  CaMOCTOSITE/IbBHOCTH,  aKKypPaTHOCTH,  TIPOZO/DKUTeTHHOU
KOHL[eHTpAL[M¥ BHUMaHUs U OTBETCTBEHHOCTH 3a TOJTyueHHbIN pe3y/ibTaT.

B ocHoBe mMeToauKK oOyueHusi airebpe ¥ HayajaM MaTeMaTHYeCKOro aHajau3a
JIeXKUT JesiTe/TbHOCTHBIN MPUHLIUATI 00yUYeHUsl.

CTpyKTypa Kypca «Anrebpa v Hauaja MaTeMaTHUUeCKOTO aHaju3a» BK/IOUaeT
C/lefyrolye coZlepyKaTrebHO-MeToAuYecKre JIMHUU: «Yucia U BbIUYMCIIeHUS»,
«®PyHKUMM W rpaduKu», «YpaBHeHUsI M  HepaBeHCTBa», «Hauasna
MaTeMaTUuecKoro aHaausa», «MHOXecTBa U JIOTWKa». Bce OCHOBHbIe
cofiepKaTe/IbHO-MeTOAnUeCKre JIMHUM WU3Y4YaloTCsl Ha TIPOTSDKEHWU [BYX JIeT
o0OyueHus B CTapllieil 1IKoJjie, eCTeCTBeHHO JIOTIONHSIS APYT Apyra U TOCTerneHHO
HacChI[asicCb HOBBIMU TeMaMM U pa3jenamud. [laHHbI KypC SIBJISI€TCS
WHTErpaTUBHBIM, TIOCKO/IBKY 00BenuHsieT B cebe cojiepkaHWe HEeCKOJbKUX
MaTeMaTUUeCKUx [AUCLUIIIMH: anrebpa, TPUTOHOMETPHS, MaTeMaTU4YeCKui
aHaJv3, Teopusi MHO>KeCTB U Zip. [To Mepe TOro Kak yualljiiecsi OB/iaZieBatOT BCE
Oonee IIMPOKMM MaTeMaTUUeCKWM arrapaTtoM, Yy HUX [10C/e[oBaTe/bHO
(opMUpYyeTCsi ¥ COBEPLLEHCTBYeTCsS YMeHHe CTPOUTh MaTeMaTH4ecKyt Mojenb
peasibHOW CUTYyal[iH, TIPUMEHSTb 3HaHUs, T0JlyueHHble B Kypce «Asrebpa u
Hayaja MaTeMaTU4yecKoro aHaju3a», /I PpeIIeHrs CaMOCTOSITeTbHO
copMy/IMDOBaHHOM MaTeMaTHMUeCKOW 3aZlaud, a 3aTeM WHTepIipeTHpoBaTh
TMOJIyUYeHHbIN pe3y/bTarT.

Cozep>kaTelbHO-MeToJuuecKass JUHHUS «UKcjla ¥ BBIYKMCIEHHS» 3aBepIIaeT
¢dopMUpOBaHre HaBLIKOB MCIIO/b30BaHUS [1eHCTBUTE/NbHBIX YHCe/l, KOTOpoe
ObIZI0O HauaTO B OCHOBHOH IIKose. B crapiieil 1mkosie ocoboe BHUMaHHe
yaensiercss  (QOPMMPOBAaHUIO  TPOYHBIX  BBIUMC/IUTEIbHBIX  HABBIKOB,
BK/IIOUAIOIMX B  cebs  HMCro/ib30BaHHWEe  pa3/MUHBIX  (OpM  3amucH
JeNCTBUTE/ILHOTO UKC/la, YMeHWe pal[MOHAIbHO BBITIOJNHATE AEeUCTBUS C HUMH,
Jlenatb TPUKUIKY, OLleHMBaTh pe3ysbTar. OOyuaroijyecsi Moay4yaroT HaBbIKU
NpUO/MKEHHBIX ~ BLIUMC/IEHWM,  BBITIOJHEHUs  JIeMCTBUM C  YMC/IaMH,
3aMvcaHHbIMA B CTaHJAPTHOM ¢opMe, UCTIOAb30BaHUSI MaTeMaTUUeCKUX
KOHCTaHT, OLIeHUBAHUSI YMCJIOBBIX BbIPaXKeHUH.

JIvHusi «YpaBHeHHWsT W HEPABEHCTBa» pealM3yeTcs Ha IPOTSHKEHUH BCEro
o0yueHUsi B CTapilleil IIKOJie, TOCKOJBbKY B KaK[OM pa3jese Iporpammbl
MpeJyCMOTPEHO  pellleHHe  COOTBeTCTBYHOIMX  3afad.  OOyuaroiuecs
OBJ/IaZIEBAlOT pa3/MUHbIMKA METOJaMH pellleHUs] 1e/iblX, pal[MOHAIbHBIX,
VppaLMOHAJIbHBIX, TI0OKa3aTelbHbIX, TIOTapUPMUUECKUX U TPUTOHOMETPUUeCKUX



ypaBHeHWI, HepaBeHCTB U UX cucTeM. [To/yueHHbIe yMeHUs! UCIIOb3YIOTCS [PU
WCCe0BaHUM (YHKLUMKA C TMOMOLIbIO MPOU3BOJHOM, peLIeHWH TPUK/IaZAHbIX
3a7lau ¥ 3aZlau Ha Haxo)KAeHuWe HauOOJBbIIMX U HaUMeHbILINWX 3HauyeHui
¢yHkuuu. [laHHas cojiep)kaTefbHas JWHUS BK/IOYaeT B ce0si  Takke
(opmMHpoBaHre yMeHWI BBITIOHATH pacuéThl Mo GopMmysiam, peoOpa3oBaHus
Le/blX,  palMOHa/JbHbIX,  UppALMOHANbHBIX W  TPUTOHOMETPUUECKUX
BLID@&KEHUI, a TakKe BbIpaXEHW, COJep’KaluxX CTeleHW U Jorapumsbl.
Bnaroyapsi usyueHuto anrebpandyeckoro marepuasna MpOMCXOAUT JajbHeliliee
pa3BUTHe aArOPUTMHUECKOTO U  a0CTPaKTHOTO  MBILJIEHHS]  yualluxcs,
(OpMUDPYIOTCS HaBBIKU JIe[yKTUBHBIX pacCyAeHul, paboThl C CUMBOJIbHBIMU
(opmMamu, npe/CTaB/AeHUS 3aKOHOMEPHOCTEeN U 3aBUCMMOCTEHN B BU/IE PABEHCTB
M HepaBeHCTB. Anrebpa mpezyiaraet 3QpeKTUBHbIE UHCTPYMEHTHI /IJIsl PelleHust
NPaKTUUeCKUX U eCTeCTBeHHO-HAy4HbIX 3a/jay, Har/IsiZiHO 1eMOHCTPUPYeT CBOU
BO3MOXXHOCTH KaK $13bIKa HayKH.

CopepxxaTenbHO-MeTOAUUeCKass uHUA «DyHKIMM U rpauKu» TEeCHO
nepervieTaeTcss C APYrMMU JIMHUSIMHA Kypca, MOCKOJIbKY B KaKOM-TO CMBIC/Ie
3a7aéT TOC/Ae0BaTe/IbHOCTh H3y4yeHUss MaTepuana. V3yueHue CTeleHHOM,
M0Ka3aTe/IbHOW, JIOrapu()MUUEeCKOM W TPUTOHOMETPUUYECKUX (PYHKLUH, HX
CBOWCTB U rpavKOB, UCIOIb30BaHUe (QYHKIMM JJis1 pelleHus 3ajad U3 Jpyrux
yueOHBIX TIPeJMETOB U peasibHOM )KU3HU TeCHO CBS3aHO KaK C MaTeMaTHueCKuM
aHa/IM30M, TaK U C pellleHWeM ypaBHeHUW U HepaBeHCTB. [Ipu 3Tom Gosbliioe
BHHMMaHue yJesseTcss (OPMHPOBAHHIO yMeHUs BbIpakaTb (opmyJiaMu
3aBUCUMOCTU MeX/Jy Pas3/IUuHbIMU BeJMYMHAMM, HWCC/Ie[J0OBaTh IOy4YeHHbIe
(YHKMM, CTPOMTh MX rpaduku. Marepuan 3TOM cofep)KaTenbHOW JUHUU
Halle/leH Ha pa3BUTHe YMEHWM U HaBbIKOB, I[103BOJISIFOIIMX BbIpa’kaTh
3aBUCUMOCTU MeXJYy BeJIMUMHaMU B pa3/iMyHOU (HOpMe: aHaTUTHUYeCKOU,
rpaduueckoii u cnoBecHol. Ero wu3yueHue CrmocoOCTBYeT —pa3BUTHIO
aTOPUTMHUYECKOT'0 MBIIIJIEHHS, CTIOCOOHOCTH K 0000I1IeHMI0 M KOHKPEeTH3aLlHiH,
VICIT0/Ib30BaHMIO aHA/IOTUM.

CopepxatenbHasi JuHUs1 «Hauana MareMaTHuyecKoro aHaivsa» TM03BOJISIET
CYLLeCTBEHHO pacClUMpPUTb KPYr KakK MaTeMaTWyeCKuX, TaK W TMPHUKJIaJHbIX
3alau, JOCTYMHBIX OOYYaroLIUMCS, y KOTOPBIX TIOSIBJISIETCS BO3MOXKHOCTD
UCCieloBaTh U CTPOUTh rpadvky (YHKLMH, orpejensTb UX HauOoJsiblive U
HauMeHbIlIMe 3HaueHUsl, BEIUMC/STh T/I0aAd GUTryp U 00BEMBI Tesl, HAXOJUTh
CKOPOCTH U YCKOPEHUS MpOoLieccoB. [laHHas cofeprkaresibHast JIMHUS OTKPbIBaeT
HOBble BO3MO)XHOCTM TIOCTPOEHUSI MaTeMaTHMUeCKUX MoJie/iell peabHbIX
CUTyaLk, HaXOXKJEeHUs] HaWIyullero pelleHusl B NMPUK/IaJHbIX, B TOM UHMCIIe
COLIMA/IbHO-3KOHOMUUECKHUX, 3ajjayax. 3HaKOMCTBO C OCHOBaMH



MaTeMaTUUeCKOTO  aHajqu3a  CrocobCTByeT — pa3BUTHUIO  abCTpaKTHOTO,
(hOopMasbHO-JIOTMUeCKOr0 Y KPeaTUBHOI'O MbIIIeHHUs], (POPMUPOBaHHI0 YMEHUH
pacrio3HaBaThb TMPOSIBJIEHMSI 3aKOHOB MaTeMaTWKM B HayKe, TeXHUKE |
nckycctBe. OOyuaroliecs: y3HalOT O BBIJJAIOIIUXCS pe3y/ibTaTaX, TOMyueHHBIX
B XO/le Pa3BUTUSI MaTeMaTUKX KaK HayKH, U UX aBTOpax.
CopeprkaTenbHO-MeTOZMUeCKasi JIMHUsS «MHO)KeCTBa W JIOTWUKa» B OCHOBHOM
MOCBSILL[eHA 3JIeMeHTaM TeOpUM MHOXKeCTB. TeopeTHKO-MHO)KeCTBEHHbIE
Mpe/iCTaB/ieHHsT TIPOHM3bIBAIOT BeCh KYpC IIKOJbHOM MareMaTWkKu U
rpejijiaraloT Haubosiee yHUBepCaabHBIA SI3bIK, O00BEeJUHSIOLIMN BCe pa3/iesbl
MaTeMaTUKU U e€ TPU/IO)KEeHWM, OHMU CBSI3bIBAlOT pa3Hble MaTeMaThyecKue
JVICLIMIIIMHBI B eZjuHOe 1iesioe. [103TOMy Ba’KHO [jaThb BO3MOKHOCTh IIKOJIbHUKY
MOHUMAaTh TEeOPeTHUKO-MHOXXECTBEHHBIM $SI3bIK COBPDEMEHHOM MaTeMaTUKu |
WCII0/Ib30BaTh €ro /sl BbIpaXKeHUs] CBOMX MbICTIEN.

B kypce «Anrebpa 1 Haya/la MaTeMaTUUeCKOTO aHa/M3a» TIPUCYTCTBYIOT TaKKe
OCHOBBI MaTeMaTHUYeCKOr0 MOZIe/IMPOBaHus, KOTOPbIe MPU3BaHbl C(OPMHUPOBATh
HaBbIKA TIOCTPOEHHUsI MoJejield peasibHbIX CUTyalldd, MCC/IeJOBaHUsl 3TUX
Mojle/iell C TIOMOIIBIO amrapaTa airedpbl M MaTeMaTHYecKoro aHaiv3a U
VHTeprnpeTalii TOJIyYeHHbIX pe3y/bTaToB. Takue 3a/jlaHvsi BIUIETEHbl B
Ka&)X/IbI U3 pas3fie/ioB MPOrpaMMbl, IMOCKOJIbKY BeCh MaTephas Kypca LIMPOKO
WCII0J/Ib3yeTCsl [jIsi pelleHus MPUKIaJHbIX 3ajau. [Ipy pellleHWH peasibHbIX
MpaKTUUeCKUX 3aflau yuyallldecs pa3BUBAlOT Hab/r0[aTe/lbHOCTb, YMeHHe
HaxOJUThb 3aKOHOMEPHOCTH, abCTparupoBaTbCs, MCIOJIb30BaTh AaHAJIOTHIO,
0000111aTh ¥ KOHKPETU3UPOBATh Tpobsiemy. [lesaTesbHOCTb 10 (OPMUPOBAHUIO
HaBLIKOB pellleHUs] MPUK/IHbIX 3a/lau OpraHu3yeTCs B TpoLiecce U3yueHus
BCeX TeM Kypca «Ayrebpa ¥ Hauajia MaTeMaTUUeCKOT0 aHa/In3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

B y4yeOHOM ruiaHe Ha W3yudeHHe Kypca aareOpbl ¥ Hadaj MaTeMaTHueCKOTo
aHanM3a Ha 6a30BOM ypOBHe OTBOAMTCS 2 uaca B Heziestto B 10 kKacce v 3 yaca
B Heziesio B 11 Kitacce, Bcero 3a /iBa rojja o0yuenusi — 170 yacos.



COJEPXKAHUE YYEBHOI'O KYPCA

Uncia 1 BBIYMC/IEHUS

ParjnoHasnpHbIe yrcia. OObIKHOBEHHbIE U JeCITUYHBIe APOOU, TIPOIEHTHI,
OeckoHeuHble TepuoAWYeckue Apobu. ApudmeTuueckue orepaluud  C
palloOHa/IbHBIMK ~ UHC/IaM{,  MpeoOpa3oBaHMWs ~ UHMC/IOBBIX  BBIPA)KEHHH.
[TpumeHeHre [poOeil ¥ TIPOLIEHTOB [l DellleHWs] TIPUK/IQJHBIX 3afau U3
Pa3/IMuHbIX OTpac/ael 3HaHUM Y PeaslbHOU >KU3HU.

HevicTBUTeNbHBIE uucaa. PalioHanbHble W MppaLMOHaAbHbIE YUCIA.
ApudmeTrueckue orepanyy C AeHCTBUTENBHBIMUA uucIaMu. [IpuO/IKEHHBIE
BBIUMC/IEHWs, TpaBua OKPYIJIeHWs, TPUKKWIKA U OLleHKa pe3yJ/ibTara
BbIUMC/IEHUH.

CreneHb C 1eabIM TOKa3aresneM. CraHjgapTHas ¢opma 3anucu
JIeUCTBUTELHOTO urcia. Mcnosb3oBaHWe MoAxoAsiler (OopMbl  3alUCcH
JIeUCTBUTETBbHBIX UWCesT /i pelleHusl TIPaKTUUeCKUX 3aJay U TpeJCTaB/IeHUs
JITAaHHBIX.

ApudmeTrueckuii  KOpeHb HaTypaJbHOW cTermeHW. [leMcTBUS C
apudMeTUYeCKUMU KOPHSIMU HaTypalbHOM CTeTeHH.

CHvHYC, KOCHHYC M TaHTeHC UHWCJI0BOTO apryMeHTa. ApPKCUHYC,
apKKOCHHYC, apKTaHTeHC YMCI0BOIO apryMeHTa.

YpaBHeHnus u HepaBeHCTBa

ToskaecTBa ¥ TOXKJeCTBeHHbBIE TIPe0Opa30BaHUS.

[Tpeobpa3oBaHMe  TPUTOHOMETPHUUECKHUX  BBIPA’KEHHH. OCHOBHBIE
TPUTOHOMETpUUECKUe (POpMYJIb.

YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelleHMEe HepaBEHCTBaA.
Metopn HTEpBasoBs.

PertieHue 1je/1bIX U APOOHO-paI[MOHATBHBIX YPaBHEHUM U HEPABEHCTB.

PelieHre uppaildoHa bHbIX YPaBHEHUN U HepaBEeHCTB.

PerieHve TpUroHOMETPUYECKHUX YPaBHEHUM.

[IpyuMeHeHMe ypaBHEHWW U HEPABEHCTB K PeIIeHHI0 MaTeMaTU4eCKHUX
3a7au 1 3aJja4 13 pa3/IMUHbIX 00/1acTell HAyKW U peaibHOM JKU3HHU.

DyHKIUU U rTpaduku

®yHkIMs, crocobbl 3aganus (GyHkiuu. ['padmk dyHkmM. B3anMHO
oOpaTHble PYHKLIUH.

O6nacTh oripe/iesieHUsi 1 MHO>KeCTBO 3HaueHul QyHkuuu. Hynu ¢pyHKumu.
[TpoMeKyTKU 3HAKOMOCTOSIHCTBA. UETHBIE Y HEUETHBIE (DYHKLIUM.



CrerneHHast (yHKLMsI C HaTypa/IbHbIM U Lie/ibIM MoKa3aTtesnem. Eé cBoiicTBa
v rpaduk. CBOMCTBaA U rpa)MK KOPHS N-0M CTENeHMU.

TpuroHomeTpuueckasi OKPY>KHOCTb, OTpejie/ieHle TPUTOHOMEeTPUUYeCKHUX
(GyHKLMIA YMCI0BOTO apryMeHTa.

Hauvana MmaTeMaTH4eCKOro aHajau3a

[TocnemoBaTenbHOCTH,  CIIOCOOBI  3aJaHUsT  [OC/e[J0BaTe/bHOCTEH.
MOHOTOHHBIE 110C/1e[J0BATeTbHOCTH.

Apudmetrueckass U reoMmeTrpuueckas IpoOrpeccuu. beckoHeuHO
yObIBaroIiasi reomerpuueckasi rporpeccusi. Cymma 06eCKOHEUHO YOBIBaroIIei
reoMeTpUuecKoi rporpeccuu. ®@opmysa CI0XKHBIX NPOLeHTOB. Vcrosib30BaHre
TIPOrpecCcuu /iJisl pellieHusl peasbHbIX 3a/lay MPUK/IaJHOI0 XapakTepa.

MHo)xecTBa M JIOTMKa

MHO>XeCTBO, onepalyyu Haji MHOKeCTBaMu. /Ilnarpammsl Ousiepa—BeHHa.
[TpriMeHeHre TeOpeTUKO-MHOKeCTBEHHOI'O arrapaTa /Jisi OMMCaHUs peabHbIX
TIPOLIECCOB U sIBJIEHUH, TTPH PeIlieHnH 3a/1au U3 IPYTuX yueOHbBIX MPeMeTOB.

OmnpeneneHue, TeopeMa, Cjie/ICTBUe, 0Ka3aTebCTBO.

IVIAHUPYEMBDIE PE3YJ/IBTATBI

OcBoeHne yueOHOro TipegMeTa «MaTeMaThKa» MAO/DKHO 00ecrieurBaTh
JIOCTIKEHWe Ha YpOBHe cpegHero o0ijero o6pa3oBaHUsI  CleAyHOIINX
JIMYHOCTHBIX,  MeTaripeIMeTHbIX U  TpeAMeTHbIX  00pa3oBaTebHBIX
pe3y/bTaToB:

JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIPOrpaMMbl y4eOHOro TpeiMeTa
«MaremMaTtuka» XxapakTepU3yrTCS:

['pak1aHCKOe BOCTIMUTAHUE:

c(OpMHUPOBAHHOCTBIO  TPAKAAHCKOW TIO3WI[MM  OOydJaromierocss Kak
aKTUBHOTO U OTBETCTBEHHOTO UjieHa POCCHUUCKOTO 00IecTBa, Mpe/iCcTaB/ieHueM
O MaTeMaTHMYeCKMX OCHOBAaX (YHKI[MOHUPOBAHUS Ppa3/UUHBIX CTPYKTYD,
SIBJIEHWM, TIpOIielyp Tpa’kJaHCKOro obirectBa (BBIOOPBI, OMPOCHI U TIp.),
yMEeHHeM B3ahMO/IeCTBOBATh C COLMAJIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
YX (QYHKLHUSMU U Ha3HAUeHUEM.

[TaTproTUUeCKOe BOCIIUTaHUE:

c(hOpPMUPOBAaHHOCTbI) ~ POCCUMCKOM  TPaK[JaHCKOM  WJAEHTUUYHOCTH,
YBa)KEHMUSI K MPOIIOMY U HaCTOSIL[EMY POCCUKMCKON MaTeMaTHKH, LIeHHOCTHBIM
OTHOIIIEHWEM K [OCTWKEHHUSIM PpPOCCUMCKHUX MaTeMaTUKOB W POCCHUUCKOU



MaTeMaTU4YeCKOM IIKOJIbl, K HWCIOJb30BaHUI0 3TUX [AOCTWKEHUW B APYrUX
HayKax, TeXHOJIOTHsX, chepax SKOHOMUKHU.

TyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUSI:

OCO3HaHWEM JIYXOBHBIX LIeHHOCTeu POCCHUKCKOTO HapoJa;
c(hhOpMUPOBAHHOCTbI0 HPABCTBEHHOTO CO3HAHWS, 3TUYECKOTO TOBe/IeHus,
CBS3@HHOTO C TIpaKTUUeCKMM TIpUMEHeHUWeM [JOCTWKEeHUW HayKhu U
JleATe/IbHOCTbIO YUYEHOr0; OCO3HaHHWEM JIMYHOTO BKJ/a/Jla B TIOCTPOEHUE
yCTOHYMBOTO OyyII[ero.

JcTeTuyeckKoe BOCIIUTaHKe:

3CTeTUYECKUM OTHOILIEHUEM K MUPY, BK/IOUasi 3CTETUKY MaTeMaTU4yeCKHUX

3aKOHOMEpPHOCTe, 00BEKTOB, 3a71ay, pelleHunH, pacCy>kKJeHul;
BOCIIPUMMYMBOCTBI0 K MaTeMaTU4YeCKUM acreKTaM pa3/MuHbIX  BUIOB
MCKYCCTBa.

dur3ruecKoe BOCIIUTaHUe:

C()OPMUPOBAaHHOCTBID yMEHMSl TPUMEHSTh MaTeMaTUueCKue 3HaHUs B
WHTepecax 370pOBoro U 0Oe3omacHOro oOpa3a >KW3HH, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOeMY 3/I0pPOBbIO (370pOBOe MUTaHWe, COasaHCHPOBAHHBIN
PEXXUM 3aHATUW U OTAbIXA, peryJ/isipHas (pr3ndeckass akTUBHOCTb); (PU3UUECKOT0
COBEpLLIEHCTBOBaHUS, pu 3aHATUAX CMIOPTHMBHO-03,0POBUTE/IBLHOU
J1esiTeNTbHOCTBIO.

TpyzoBoe BociMTaHuve:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM LIeHHOCTH TPY/10/1t00Ksl; UHTepecoM K
pasiMuHbIM  cepaM NPo(eCcCHUOHANbHOU  [IeATe/IbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U eé TIPU/IOKeHUSIMH, YMeHHeM COBepIlaTh OCO3HAHHBIM BbIOOD
Oyayiieii mpodeccur U peasn30BbIBaTh COOCTBEHHbIE >KHW3HEHHBIE TI/IaHbI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MareMaThuueCcKoMy 00pa3oBaHHUI0 U
camMo00pa30BaHUI0 Ha TPOTSHKEHWH BCEM >KW3HU; TOTOBHOCTBIO K aKTUBHOMY
y4aCTUIO B pellieHUY NpaKTUUeCKUX 3a/lady MaTeMaTHUeCKOU HarpaB/IeHHOCTH.

JKO0JI0rMyecKoe BOCIMTaHue:

Cc()OPMUPOBAHHOCTBIO SKOJIOTUUECKOW KYJbTYPbl, TOHUMaHWEM B/IUSHUS
COLIMA/IbHO-5KOHOMUUECKUX  TIPOLIeCCOB  Ha  COCTOsSIHWE  TPUPOJHOU U
colLlMaZibHOM Cpe/ibl, OCO3HaHHWEeM TII00a/bHOTO XapaKTepa JKOJIOTUYeCKUX
npobsieM; oOpUeHTalMell Ha TpUMeHeHHWe MaTeMaTUYeCcKuX 3HaHWM /s
pellieHus 3a/lay B 00/1aCTH OKpYy»Karollleid cpefibl, TJIAHUPOBAHUSI TIOCTYTIKOB U
OLIeHKU MX BO3MOJKHBIX IMOC/IeACTBUM /11 OKPY KaroLLleld Cpe/ibl.

LleHHOCTH HAayYHOTO MO3HAHUS:

c(hOpMUPOBaHHOCTBIO MHPOBO33peHMUS, COOTBETCTBYIOLLIET'O
COBpEMEHHOMY YDOBHIO Da3BUTHSI HAayKd M OOILeCTBEHHOW TMPaKTUKH,



MMOHMMaHWeM MaTeMaTUueCKOW HayKH Kak cdhepbl uesioBeueCcKou 1esTe/IbHOCTH,
3TaroB €€ pasBUTHA U 3HAUWUMOCTHU [JIs Pa3BUTHUA LIMBUIW3AL[AU; OBJla/leHHeM
S3bIKOM MaTeMaTUKW U MaTeMaTUueCKOW KYJIbTypOi KaK Cpe/ICTBOM IO3HaHUS
MHpa; TOTOBHOCTBIO OCYIIIECTB/ISATh ITPOEKTHYI0 M HCC/Ie0BaTeIbCKYIO
JlesITeTbHOCTh MHAWBUAYATBLHO U B TPYIIIIE.

CHEI.[I/IaJIbeIe JIMYHOCTHBIE Ppe3y/IbTaThbI:

CMOCOOHOCTh K OCMBIC/IEHHI0O W JuddepeHIMaliiM KapTUHBI MHpa, ee
BpEeMEeHHO-TIPOCTPAaHCTBEHHOM OpraHU3al[vy;

IMOLIMOHATBHO-1IIEeHHOCTHOe ~ OTHOIIIeHWe K  OKpY’KaloIlel  cpefe,
HeoOXOMMOCTU ee COXpaHeHHs U PAIJMOHA/ILHOTO HCITO/Ib30BaHUS;

ymMeHHe (OpMHPOBAaTh 3CTETHUECKHE UYBCTBA, BIEUATIEHHS OT BOCIIPHSTHS
IIPeIMETOB U SIBJIEHUM OKPY>KaloIIlero MUpa;

TOTOBHOCTh K OCO3HAaHHOMY BbIOODY [JanbHeiied rpodeccroHaIbHOM
TPaeKTOPUH B COOTBETCTBUU C COOCTBEHHBIMU WHTEpeCaMHt ¥ BO3MOKHOCTSIMU.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MeTarnpesiMeTHbIe pe3y/IbTaThl OCBOEHHS ITPOrpaMMbl yueOHOro rpeamMeTa
«MaTemaTHKa» XapaKTePU3YIOTCS OBJIaZIeHUEM YHHUBEpCaTbHBIMU
nosxHasamesibHbIMU  OelicmeusiMuU, YHUBePCAbHbIMU KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/IbHbIMU pe2y/AsiMueHbIMU 0elicCmeusiMu.

1) YHugepcanbHble no3Haeame/nbHble Oelicmgusi, obecneuusaiom
¢opmuposaHue 6a308bIX KO2HUMUBHbLIX Npoyeccos obyuarowuxca (oceoeHue
Memooo8 NO3HAHUS  OKpyJcaiowe2o Mupd; npuMeHeHUe  /02UuecKuXx,
uccnedoeamebCKUx onepayutli, ymeHutli pabomams ¢ uHgopmayueti).

Ba3oBble jiornyeckue 1efCTBUS:

@ BbLISIB/ISATH u XapaKTepu30BaTh CyllleCTBeHHbIe TIPU3HAKU

MaTeMaTHYeCKUX 00BeKTOB, MOHSITUM, OTHOIIIEHUN MeXAy TTOHSITUSIMU;
dbopmynupoBathb onpeie/ieHUst TOHSTHY; yCTaHaB/IUBaThb
CyI[eCTBeHHbIN TIPU3HAK KIacCU(HUKAI[MH, OCHOBaHUS AJisi 000011jeHus
Y CPaBHEHUS1, KpUTEPUU MMPOBOIMMOI0 aHa/IN3a;

@ BOCTIpMHKMATh, (OPMYIMpOBaTH U TIPeoOpa30oBbIBaTh CYXKAEHUS:

yTBepAuTe/bHbIe U OTpuULiaTe/bHble, eJUHUUHbIe, YaCTHble U OOIIue;
YCJIOBHBIE;

@ BLIABJIATH MaTeMaTHhudeckue 3dKOHOMEPHOCTH, B3dMMOCBA3U 141

npoTuBOpeurs B (akTax, AAHHBIX, HAOMIOAEHUAX U yTBEPKIEHUSX;
npejjiaraTb ~ KPUTEPUU [/l BbIsIBJIEHWS  3aKOHOMEDHOCTeM U
TIPOTHUBOPEYN;



JleflaTh BBIBOZBI C UCIO/Ib30BaHUEM 3aKOHOB JIOTUKH, JeJYKTUBHBIX U
VHJYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IFOUeHHH 10 aHa/IOTUH;
NIPOBOJUTL  CaMOCTOAITe/IBHO  J0Ka3aTe/lbCTBA  MaTeMaTUYeCKUX

yTBepXKZeHud  (mpsiMble W OT  [POTHWBHOIO),  BBICTpauBaThb
aprymMeHTaluto,  TMPUBOAUTH  TIPUMEPBl W KOHTPIIPUMEDHI;
000CHOBBIBaTH COOCTBEHHbIE CYXK/[€HUSI U BBIBObI;

BbIOMpaTh Criocob peltieHst yueGHOM 3afjauu (CpaBHUBATh HECKOJIBKO

BapUAHTOB pellleHHsl, BbIOMpaTh Haubosee TOAXOASIIUNA C YUYETOM
CaMOCTOSITE/TbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

ba3oBrie ucciaenoBsaTe/ibCKmue ﬂeﬁCTBHHI

HCITI0J/Ib30BATH BOITPOCHI KdK I/ICCJIe,[l;OBaTEJ'[bCKI/IIL/‘I HMHCTPYMEHT

MO3HaHWsA; (OPMY/JIMPOBAaTh BOIPOCHI, (PUKCHPYIOIKME TPOTHBOpEYUeE,
npobsieMy, yCTaHaBIMBAaTh UCKOMOe U ZJaHHOe, (hOPMUPOBATh TMITOTe3Y,
apryMeHTHPOBAaTh CBOIO MO3ULIUI0, MHEHUE;

MNpOBOJAUTH CAMOCTOATE/IbHO CHJIaHI/IpOBaHHbIﬁ 3KCII€epUMEHT,

HcceloBaHie TI0 YCTaHOBJEHWIO OCOOEHHOCTeW MaTeMaTHYecKoro
00beKTa, SIBJIEHWs], TpOIlecca, BBLIIBIEHUIO 3aBUCUMOCTEM MEXIY
00BbeKTaMH, SBIEHUSIMH, TIPOL[eCCaMU;

CaMOCTOSITesTbHO ~ (hOpMy/IUpOBaTh  0000IIeHHsT U BBIBOABI  T10

pe3y/bTaTaM TIPOBeEHHOT0 HAO/MIO/IeHUs], UCCIe/JOBaHuUsl, OLleHUBaTh
JIOCTOBEPHOCTh MOTy4YeHHBIX Pe3yJ/IbTaTOB, BHIBOJOB 1 0000IIeHMIA;

TPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIpollecca, a TakXKe BbIJBUraTh

MMpeArioyIoKeHus O €ro pa3BMTHU B HOBBIX YC/IOBUSX.

Pabora ¢ nHdpopmaruei:

BBISIB/SATH Jle(rL{UThl MH(GOpPMaLMK, 1aHHBIX, HeOOXOAUMBIX [I7Isl OTBeTa
Ha BOIIPOC U /I peLleHus 3a/auu;
BbIOMpaTh HMH(GOpPMAalLMI0 W3 MCTOYHUKOB  pa3/IMUHBIX  TUIIOB,

aHa/IM3UPOBaTh, CHUCTeMaTU3NpPOBaTh u VHTEepIIPeTUPOBAaTh
MH(MOpMaLMIO pa3TMYHbIX BUZOB U (POPM TIpe/ICTaB/IeHNS;

CTPYKTYpUPOBaTh WH(OpPMAIMIO, TPEACTaB/IsATE €€ B Pa3IUYHBIX
dhopmax, WITIOCTPUPOBATh rpauuecKy;
OLleHMBaTh  HAJE&XHOCTb  MHPOpMALMW 1O  CaMOCTOSITe/IbHO

c(hOpMy/TMPOBaHHBIM KPUTEPUSIM.



2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom
C(hOpMUPOBAHHOCMb COYUAIbHbIX HABBIKO8 0OYUAOUJUXCSL.
OO1eHue:

@ BOCIIpMHMMATh U (bOpMYJII/IPOBaTb Cy)XXOgeHud B COOTBETCTBUH C

YCJIOBUSIMU M 1Ie/IIMU  OOIIIeHUs; SICHO, TOYHO, TPAMOTHO BbIPa’KaTh
CBOIO TOUKY 3peHMsI B YCTHbIX W TMHMCbMEHHBIX TeKCTaX, /aBaThb
TOSICHEHUS TI0 XO/ly pelleHus 3aZjauv, KOMMEHTHUPOBAaTh TOyUYeHHbIN
pe3yJbTar;

@ B xofie 00Cy)X/eHusi 3aJjaBaTb BOIIPOCHI MO CYIIECTBY 00OCy>KaeMoil

TeMbl, TIPOO/IeMbI, pelllaeMOM 3aZlauk, BbICKA3bIBaTh WeU, HalleJleHHbIe
Ha TOMCK peIleHHs; COTOCTaB/ATh CBOU CYXXZEHUS C CYXX[EHUSIMU
APYTUX YYaCTHUKOB [Juasiora, o6Hapy)KuBaThb pas/Muue U CXOJCTBO
MO3WLIMK; B KOPPeKTHOW (hopMe (OpMyJ/IMpOBaTh pa3HOI/IACHUS, CBOU
BO3pakeHUs;

@ IIpeaCTaB/IATh pe3yJ/ibTaThl pemeHud 3d/id4H, J3KCIIEpUMEHTAQ,

WCC/IeIoBaHUs], TIPOEeKTa; CaMOCTOsITe/IbHO  BblOupath  Qopmar
BBICTYIJIEHHsT C YY6TOM 3aZlau Tipe3eHTalld U  ocobeHHocTel
ayIUTOPUH.

CoTpyAHUYeCTBO:

@ I[1OHMMAThH nu HCII0/Ib30BATh npenmyijecTtBa KOMaH,[[HOI‘;I u

WHAWBU/IyaJIbHOM pabOThI TIPU pellleHnyd yueOHBIX 3a/iay; TPUHAMATh
1[e/lb COBMECTHOM  /IeiTeJIbHOCTH, IJIAHUPOBaTh  OpraHU3al[Hi0
COBMeCTHOM paboThl, pacmpefensTb BUAbI pabOT, [JOrOBapHBaThC,
obcyx/aTh TiporiecC U pe3ynbTaT paboTbl; 0060011aTh MHEHUs
HECKOJIbKUX JTFO/Iel;

@ YyuacTBOBaThb B TPYMMoOBbIX ¢opmax paboTbl (0OCyXzaeHusi, obMeH

MHEHHH, «MO3rOBble IITYPMbI» U WHbIE); BBIMOJHATH CBOK YacCThb
paboTbl M KOOPAMHUPOBATL CBOU [eWCTBUS C [APYTUMM UjleHaMHU
KOMaH/IbI; OL[€HHWBaTh KaueCTBO CBOEro BK/aZia B OOIIWM TMPOAYKT 10
KpuTepusiM, cChOpMy/TMPOBAaHHBIM yUYaCTHUKaMU B3aUMO/1eliCTBUSI.
3)  YHueepcanbHble  pe2yasmueHble  Oelicmeusi,  obecneuugarom
¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABLIKOB JAUYHOCTU.
Camoopranu3sarus:
COCTaBIATh TU/IaH, aJTOPUTM peIlleHHsl 3a/jaui, BbIOWpaTh CIIOCO0
pellieHusi C yYETOM HUMEIOIIUXCS PecypcoB U COOCTBEHHBIX BO3MO’KHOCTEH,



apryMeHTHpOBaTb U KOPPEKTHMPOBaThb BAapHaHThbl peLIeHUM C yUYETOM HOBOM
vH(popmauu.

CaMOKOHTPOJIb:

@ BJ/AJleTh HaBbIKAMM T[I03HAaBaTe/bHOW pe(IeKCMM KakK OCO3HaHUs

coBepIllaeMbIX  JEWUCTBUM U  MBICJIUTENbHBIX  TIPOLIECCOB,  UX
pe3y/bTaToB; BJA/IeTh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS
mporiecca v pe3yJ/ibTaTa pellieHrsi MaTeMaTHueCKOU 3a/jauu;

@ IIpeaABHeTh TPYAHOCTH, KOTOpPbIe MOI'YT BO3HHUKHYTH IIpM peIlIeHWH

33/laud, BHOCUTh KODPEKTHBBI B [IeITeJIbHOCTh Ha OCHOBE HOBBIX
00CTOATeNBCTB,  JJaHHBIX, HAWJEHHBIX  OMMOOK,  BBIABIEHHBIX
TPYAHOCTEW;

@ OIleHMBATb COOTBETCTBHE pe3y/bTaTa LejJrd W YCJIOBUAM, 00BACHATH

TIPUYKHBI JOCTHKEHHUSI W HeJOCTU)KEeHUS pe3yJ/IbTaToB JesiTeIbHOCTH,

HaXO[UTh OIIMOKY, AaBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY.
CrnenuanbHble MeTanpeAMeTHbIe pe3y/bTaTbl:
- WCIIO/Ib30BaTb COXPaHHble AaHa/IW3aTOpbl B Pa3/MUHBIX  BHUJAX
JesTebHOCTH (yueOHO-TI03HaBaTeTbHON, OPUeHTUPOBOYHOM, TPYZOBOM);
- IPUMEHSTh COBPEMeHHbIe Cpe/iCTBa KOMMYHHUKALMU U TU(PIOTEXHUUECKHUE
CpeJCTBa;
- OCYILIeCTBJ/ISTh MPOCTPaHCTBEHHYO U COLIMabHO-OBITOBYIO
OpPUEHTUPOBKY, 00/1aiaTb MOOUTLHOCTBIO;
- TIpUMeHSTh TMpueMbl OTOOpa M CUCTeMaTH3alMu Marepudana Ha
Orpeie/IeHHYO TeMY;
- BECTH CaMOCTOSITe/IbHBIN MMOMCK MH(pOpMaLiY;
- Tipeobpa3oBbIBaTh, COXPAHATh U TepeZiaBaTh WHGOPMALUIO, TTOSYUeHHYI0
B pe3yJibTaTe UTeHUs;
- TPUHMMAaTh y4acTue B peueBoM 0OIeHHH, CO0/t0[asi HOPMbI PeUeBOro
3TUKeTa;
- aZIeKBaTHO UCII0/Ib30BaTh JKECTbI, MUMHKY B TIPOLeCCe PeueBOro o0IIeHus;
OCYILIeCTB/ISIT PeueBOii CAMOKOHTPOJIb B Tpoliecce yueOHOM JiesTeNlbHOCTH
Y B NTIOBCEeJHEBHOM KOMMYHUKALUH;
- OLeHMBATh CBOKO peub C TOUKM 3DEHUsI ee COJep)KaHusl, S3bIKOBOIO
o opMieHus;
- TJIaHMpOBaTh, KOHTPO/JMPOBaTh M OLIeHMBAaTb YydeOHble [AeWCTBUS B
COOTBETCTBUU C TOCTaBJEHHOM 3a/ilauell ¥ YCIOBUSMU ee peau3aliiu.

IIPEJIMETHDBIE PE3YJ/IBTATBI



OcBoenne yuebHOro Kypca «AireOpa W Hayajla MaTeMaTHYeCKOTO
aHa/M3a» Ha YpPOBHe cpefiHero oOiiero obpa3oBaHus A0/DKHO obecrieunBaTh
JOCTIKEHHe CJIeYIONUX TTpeIMeTHBIX 00pa30BaTe/TbHbIX Pe3y/bTaToB:

Yuc/ia ¥ BBIUMC/I€HUA

OnepupoBarb TMOHATUAMM: palldOHa/IbHOe U [eHWCTBUTE/IbHOe UUCIIO,
0OBIKHOBEHHas1 U leCSITUUHasi [po0Ob, TIPOLIEHTHI.

BbImoHATE — apu(meTHuecKde  Omepaudd C  palydOHa/JbHBIMM U
[leICTBUTE/IbHBIMU YN CJIaMHU.

BbIMonHATE ~ OpUOMDKEHHBIE — BBIUMC/IEHUS,  UCMOMb3ys  IIpaBU/a
OKDYIJIeHUS, [leflaTh NIPUKUAKY U OL[€HKY pe3yJbTaTa BbIYMCIeHUM.

OnepupoBaTh MOHATUSMU: CTeleHb C LeJIbIM [0Ka3aTeseM; CTaHJapTHast
¢opMa 3amucu [eCTBUTENBHOIO YMC/a, KOPeHb HaTypalbHON CTeleHu;
VICII0JIb30BaTh MOAXOJALLYI0 (OpPMY 3amMCH [eUCTBUTEIbHBIX YMCeNa [/
pellleHNs MPaKTUUeCKUX 3a/iau Y Mpe/iCTaB/IeHrs JaHHbIX.

OnepupoBaTh MOHATUSAMM: CHHYC, KOCHHYC W TaHTeHC MPOM3BOJIHOTO
yr7a; WCIOAb30BaTh 3alkCh TMPOU3BOJIBHOTO yryia 4Yepe3 oOpaTHbie
TPUTrOHOMeTpHUYecKue (yHKLUH.

YpaBHeHus1 1 HepaBeHCTBA

OnepupoBaTth MOHATUSIMU: TOXECTBO, YpaBHeHHWe, HepaBeHCTBO; Liesioe,
paLoHabHOe, VppaLOHa/IbHOe ypaBHEHMeE, HEepaBeHCTBO;
TPUTOHOMETPUUYECKOe ypaBHEHUE;

BbIMosiHATE peoOpa3oBaHUsi TPUTOHOMETPUUECKUX BhIPaXKeHU! U pelliaTh
TPUTOHOMETPUYECKHe YDPaBHEHUSI.

BrInoniHATE nipeoOpa3oBaHus Lie/biX, PalMOHaIbHBIX U MPPaLMOHATBHBIX
BBID&KEHMM U pellaTb OCHOBHble TUIbl Lje/blX, palOHaAbHBIX U
VppAaLMOHA/IbHBIX YPaBHEHUM U HEPABEHCTB.

[TpumeHsTE ypaBHEHMSI U HepaBeHCTBA [JIs peLleHus] MaTeMaThyeCKUX
3a7lau ¥ 33/la4 13 pa3/inyHbIX 00/1acTeil HayKu U peasbHOM »KU3HHU.

MogenupoBaTh peajibHble CHTyal[uM Ha si3blke anreOpbl, COCTaBJISAThH
BbID@)KEHUS], YpaBHEHMs, HEpaBeHCTBAa MO YC/AOBHIO 3a/aud, WCC/Ie[0BaTh
TOCTPOEHHbIE MO/IeNIN C UCTIO0/Ib30BaHUEM arirapara aareophi.

DyHKIUU U rTpaduku

OnepupoBaTh MOHATUAMU: (YHKLMS, CHocoObl 3afaHusl  (QYyHKLUH,
00J1acTh oOrpe/ie/ieHHsI 1 MHOXKeCTBO 3HaueHWM (YHKUWH, Tpapuk (yHKIHH,
B3aMMHO 0OpaTHbIe QyHKIIUH.

OneprpoBaTh MOHATUSIMU: UETHOCTb W HEUETHOCTb (QYHKLUH, HYJIU
(YHKLMH, TPOMEXXYTKH 3HAKOIOCTOSIHCTBA.



Vcnonp30BaTh rpadvky QyHKLMMN [1J1S1 pelleHUs] ypaBHEeHUM.

Crpoutb ¥ uWTaThb TIpaUKKA JMHEWHOW (QYHKUWW, KBaJpaTUYHOU
(YHKLWH, CTENIEHHOU (DYHKL[MY C L1e/IbIM TTOKa3aTesieM.

Wcnonb3oBaTh rpapukyd GyHKLUM [ WCCAe[0BaHUSl TPOLIECCOB U
3aBMCUMMOCTeN TpU pellieHUH 3a/jau 13 Jpyrux yueOHbIX MTPeJMeTOB U peasibHOU
JKW3HH; BbIpaKaTh (hOPMYy/laMy 3aBUCUMOCTHU MEX/ly BeJTMUMHAMU.

Havana maTemMaTH4eCcKOro aHaau3a

OneprpoBaTh MOHATUSIMU: [10C/I€[0BATe/bHOCTb, apupMeTHyeckas U
reoMeTpHUuecKast Iporpeccuu.

OneprpoBaTh TMOHATUSIMU: OeCKOHeYHO yObiBarolllas reomeTpuyeckast
riporpeccusi, cymma 6eCKOHeUHO yObIBarolIieil reoMeTpHUUeCKOM IMpOrpeccuy.

3aziaBath MOC/e/[0BaTeIbHOCTY PA3/IMYHBIMU CIIOCOOaMMU.

Wcnonb30BaTh CBOWCTBA I10C/I€I0BAaTEILHOCTEM W MPOrPeCcCUM IS
pellleHNs peabHbIX 33/lau NMPUK/IAJHOr0 XapakTepa.

MHoxecTBa H JI0THKa

OnepupoBarh MOHATUSAMU: MHOXKECTBO, OIlepaljiy HaJi MHOXKeCTBaMHU.

Vcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anrapaT /s ONWCaHus
peasibHbIX TPOLIECCOB U SIBJIEHWM, MPU pellleHrr 3a/lau W3 APYrux yueOHbIX
rpeIMeTOB.

OnepupoBaTh  TOHATUSIMU:  OIpeJes/ieHUe, TeopeMa,  CJIe[ICTBUe,
[l0Ka3aTesbCTBO.



TEMATHNYECKOE IVNTAHUPOBAHUE

Ne KonmnuecTBo yacoB JJieKTpPOHHBIE (LH(POBHIE)
HanmeHoBaHHe Pa3je/IoB U TeM POrpaMMbl
n/n Beero KoHTpoibHbIE IIpakTHUeckue oOpa3oBaTe/bHbIE PeCypChl
paboThI paboTsI
MHO)XeCTBa pallMOHaMbHBIX U JeNCTBUTeTbHBIX
1 ynces1. ParjuoHanbHble ypaBHeHUsS U 14 1 https:/m.edsoo.rt/KYG7NZURY
HEpaBeHCTBA
2 DYHKIMH U rpapuKi. CTEreHs C Le/bM 6 https://m.edsoo.rt/EBM1F56M3
I10Ka3aTesieM
3 ApHOMETHIECKHH KOPEHb N—0ii CTENeHH. 18 1 https://m.edso0.r/W2CV80370
VppaloHaibHble ypaBHeHHs] U HepaBeHCTBa
DopmyJibl
4 TpUroHoMeTpuu. T pUroHOMeTpHUEeCKHe 22 1 https://m.edsoo.ru/WNIES6GMP
YPaBHEHUA
5 [TocnenoBaTe/IbHOCTU U IIPOTPeCCUU 5 https://m.edsoo.ru/01NY8KYRU
6 HOBTOPEHHE, 0000111eHMe, CUCTeMaTH3aLUS 3 1 httos:/m.edsoo /' SEBERGVKS
3HAHUU hups://M.edso0.I/oEbERI VRS
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IIOYPOYHOE IVIAHNPOBAHUE

KosmmuecTBo yacoB Hara
Ne JJIeKTPOHHBIE I{U(POBHIe
Tema ypoka HM3yUYeHH
n/n Bcero KonTpo/ibHBIE IIpakTHueckue a o0pa3oBaTe/bLHbIE PecypChl
padoThI padoThI

1 MHOKeCTBO, ONepaLyin Ha/ MHOKECTBAMH. 1 https://m.edsoo.r/HUOLULGL9
[uarpammsbl Oiislepa—BeHnHa
ParrioHanbHbIe urcia. OObIKHOBEHHBIE U

2 JleCITUUHBIe TpoOH, MPOLIeHThI, OeCKOHeUHbIe 1 https://m.edsoo.ru/37WA8YES4
MepyuoIMIecKye Apoou
ApudmeTrueckue orepaiuu ¢

3 paLMOHATbHBIMU YKMC/IaMU, TIPe0Opa30BaHMUS 1 https://m.edsoo.ru/8JYFUB5M4
YKMC/IOBbIX BbIpa)KeHUM
[TpumeHeHue pOOe 1 TIPOLIEHTOB /ISt

4 pelenys NpUK/IaJHbIX 3a/1au U3 pa3InyHbIX 1 https://m.edsoo.ru/PFOU2V68I
oTpac/iel 3HaHUM U peanbHOM XKU3HU
[TpumeHeHue poOeii ¥ TIPOLIEHTOB ISt

5 epH_IEHI/IH 3 I/Hiljl; HBIX 3ap aﬂ us aB'ZJLII/ILIHbIX 1 Ao oL
p 1 TIPUKJIaz, Add U3 p MHOTOXN3E
OoTpacsjied 3HaHUU Y peasibHOM KU3HU

6 [elcTBUTe/IbHBIE UKC/ia. PaljuoHanbHble U 1 https://m.edsoo.rw/P3JPHCEMO
VppalMOHa/IbHbIe YuCjia
A

7 pqu)METquCKHe onepaniu ¢ 1 https://m.edsoo.r/IMQWZ24T1
JIeCTBUTE/IbHBIMU YU C/IAMU
[TpubKEHHBIE BHIYKC/IEHNS, TIPaBUIa

8 OKDPYIJIeHUS, [IPUKU/IKA U OLIeHKa pe3yJibTara 1 https://m.edsoo.ru/JESKM11EJ
BbIUKC/IEHUN

9 ToxxzgecTBa ¥ TOXXJeCTBeHHbIe TIpeoOpa30BaHUs 1 https://m.edsoo.ru/VA4VH6PJD

10 YpaBHeHue, KOpeHb YpaBHeHUs 1 https://m.edsoo.ru/KFDEBHI71

11 HepaBeHCTBO, pellleHre HepaBeHCTBa 1 https://m.edsoo.ru/83KWSU6M4




12 MeToj, MHTepBaJiOB https://m.edsoo.rt/EIXGRN3DO0

13 Petuere e/ILIX 1 APOGHO-PAIHOHATHHEIX https://m.edso0.ru/1SCWMJUIR
ypaBHEHUI U HEDABEHCTB
KontponbHasi pabora o Teme "MHoXecTBa

14 paLMOHA/IbHBIX U 1eHCTBUTE/IbHBIX UHCe/I. https://m.edsoo.ru/T9S5VYRBXM
ParoHasibHbIe ypaBHeHUs U HepaBeHCTB"

15 DYHKLsL, CHIOCOGRI 384aHHS QYHKIpH. https:/m.eds00.r/LUY75YGCX
B3aruMHo obpaTtHbie GYHKLWU
I'paduk pyHKImr. O6/1aCThb OTIpe/eIeHUs 1

16 MHO>KeCTBO 3HaueHu# GyHkumu. Hynm https://m.edsoo.r/KN7K4I18VC
¢ysKuuud. [TpoMeXXyTKH 3HAKOTMIOCTOSIHCTBA

17 YéTHble U HeUéTHbIe (PYHKIUU https://m.edsoo.ru/TCHOJ9UPK

18 CrereHs C L[EJILIMUHOKaBaTEJIEM. CranpapTHas htps:/m.edsoo.w/7TS62DZBO
(hopMa 3anucu 1eliCTBUTeNbHOI0 YUC/Ia
HWcnonb3oBaHue nogxopsiieli hopMbl 3anUcu

19 JIeICTBUTEJIbHBIX UKCe/T 1Jis1 pelleHust https://m.edsoo.ru/UWPAJ7N10
MPaKTAYECKUX 3a/lau M MPeJICTaB/IeHUs JJAHHBIX

20 (CTEMEHHas1 QYHKLA C HATYDATbHBIM H LiE/bIM https://m.eds00.ru/13LJ50GEE
rokasaresneM. E€ cBoiicTBa 1 rpaduk

21 ApHOMETHIECKHIT KOPEHb HATypaNTbHOH https:/m.eds00.ru/7CVYEVAV7
CTeleHu

22 ApHOMETHIECKHH KOpeHb HaTypaLHOH https://m.edsoo.-/KQBCYHL5Y
CTerneHu

23 (CBOHCTBA apH(METHHECKOrO KOpHS https://m.edso0.rw/I69LATVYQ
HaTypaJbHOM CTeNeHu

24 Croricrea aRHq)MeTquCKOFO KOpHA https://m.edsoo.ru/77PFLCQ8N
HaTypa/IbHOM CTereHu

25 CrovicTBa aR,chMeTquCKOFO KopHA https://m.edsoo0.ru/G5SWZ3RWF
HaTypa/IbHOM CTeleHu

26 JlelCTBHIS C ApUBMETHHUECKUMHU KODHAMM N—O0H https://m.edsoo.rt/KBGV9J41B

CTerieHn




HelicTBus C apuMeTUUeCKUMU KOPHIMHU N—0M

27 CTeMeHM https://m.edsoo.ru/YGIQIJLHAI

28 gggf;ﬂ € APHPMETHYECKHMH KOPHAMH N—Oif https://m.edso0.r/3MIGAHQSM

29 JleHCTBHS C apUBMETUIECKHMI KODHAMH N—0id https://m.edsoo.ru/3MOROG1D3
CTerneHu

30 JeHCTBHs C apUBMETUIECKHMH KOPHAMH N—0i https://m.edsoo.ru/NRYVSE6Z8
CTerneHu

31 gg;iiﬁecép PALMOHATLHBIX YDABHEHUH U https://m.edsoo.rt/NXMGYF8I5
P =

32 HE;L:;(;TI/I;CTI? PAHHMOHA/ILHBIX YPABHEHIH 1 https://m.edso0.r/OWXJEVOG]

33 gg;i‘;ﬁf}sp PALHOHATIEHEIX YPABHEHHH H https://m.edso0.ru/T66K2RMYS

34 ggﬁéﬁf}f PALMOHAILHRIX YPABHEHHH 1 https:/m.eds00.r/OA1NAWILIO

35 PemeHnre vppaijioHaIbHBIX YpPaBHEHUU U https://m.edsoo.ru/
HEPABEHCTB HWHUD2NNC

36 CaoticTBa U rpauK KOpHSI N-0l CTereHu https://m.edsoo.ru/1E25E18SD
KoHTtponbHasi paboTa o Teme

37 "ApudmMeTruecKuii KOpeHb N—0U CTereHu. https://m.edsoo.ru/Q1KQCUC4D
VppaijoHa/ibHble YPaBHeHUs] U HepaBeHCTBa"

38 CpoiicTBa 1 rpadvK KOpHSI N-0M CTereHu https://m.edsoo.rt/QNZBOV7GS

39 aC;I;}I;CéPE?HHyC 1 TARTEHC SHEIOROTO https://m.edsoo.ru/CPX3082P7

40 S;_I;}I;fe’;(;CHHyC M TAHTEHC HUCTIOBOTO https://m.edsoo.ru/KEQV00CZZ

a1 | Apeemy apacniye n apiranrenc hitps:/im.ecson WEIAWHASEG

42 APKCHHYC, apKKOCHHYC H apKTaHTeHC https://m.edsoo.ru/N4889EZ8R

YKC/0BOr0 apryMeHTa




TpuroHomeTprueckast OKpY>KHOCTBb,

43 orpejie/ieHHe TPUTOHOMeTPUYEeCKUX (YHKLIUN 1 https://m.edsoo.ru/5SZT2FBBY
YMCJIOBOIO apryMeHTa
TpuroHomeTpuueckasi OKPY>KHOCTb,
44 orpeziejieHHe TPUTOHOMeTPUUeCKUX (QyHKIUH 1 https://m.edsoo.ru/YYZPF36KN
YMCJIOBOTIO apryMeHTa
45 OcHOBHbIe TPUTOHOMeTpUUecKue (popMyJibl 1 https://m.edsoo.rw/I8F5RJJ3N
46 OcCHOBHbIe TPUTOHOMETpUUeCKHe (GOpMYJIbl 1 https://m.edsoo.ru/SC5U397F9
47 OcCHOBHbIe TPUTOHOMETpUUeCKHe (GOpMYJIbl 1 https://m.edsoo.ru/918HYTGCO
48 OcHOBHbIE TPUTOHOMeTpUYeCKUe (POpMYyJibl 1 https://m.edsoo.ru/C9TMKQF48
49 [peobpasoBare TPUrOHOMETPHIECKHX 1 https://m.eds00.ru/9IMOOAFCO
BbID&KEHUI
50 HPEO6pa30P AHUE TPUTOHOMETPUHECKIX 1 https://m.edsoo.rt/LTBOUHA4F
BbID&KEHUI
51 [1peobpasoBanHue TPUrOHOMETPHYECKHX 1 https://m.eds00.r/BOKIKBFGV
BbID&KEHUU
52 [peobpasoBanHe TPHrOHOMETPHHECKHX 1 https://m.eds00.ru/VM9110N5V
BbID&KEHUM
53 [TpeoOpa3oBaHre TPUTOHOMETPHUUECKUX 1 https://m.edsoo.ru/
BbIDa)KEHUH GNKNPMRI1U
54 PellieHre TpUroHOMeTPUUECKUX yPaBHEHUH 1 https://m.edsoo.ru/56 K8SEHZU
55 PellieHre TpUrOHOMETPUUYECKUX YPaBHEHUH 1 https://m.edsoo0.ru/6XXPVVIXA
56 PerieHve TpUroHOMeTpUUYeCKUX ypaBHEHUHN 1 https://m.edsoo.rw/LEPISYY4W
57 PerieHve TpUroHOMeTpUUYeCKUX ypaBHEHUMN 1 https://m.edsoo.ru/MUSCZXE6Q
58 PerieHrie TpUroHOMeTpUUYECKUX YPaBHEHUN 1 https://m.edsoo.rt/HPKOF4KJP
KonTtponbHas pabora no Teme "®Popmyiibi
59 TPUTOHOMETPUU. TpUroHOMeTpUUecKue 1 https://m.edsoo.rt/FNX4ESLUC

ypaBHeHUs"




O0600611eHue 1o Temam "OCHOBHbBIE

60 TPUTOHOMeTpUUeckue hopMyJIbl. 1 https://m.edsoo.ru/RCOOETQNA
TpuroHomeTprueckue ypaBHeHUs "

61 IIpoMexyTouHast aTTecTaloHHas 1 https://m.edsoo.ru/796P4UYBR
KOHTPOJIbHast paboTa
O06o06m1eHue 110 TeMam "OCHOBHbBIE

62 TPUrOHOMeTpHUYecKue (HOpMyJIbL. 1 https://m.edsoo.ru/OINT7D2Q5
TpuroHomeTrpuyeckue ypaBHeHus"
O06o00111eHME, CUCTEMAaTH3al[|s 3HAHUH 3a KYpPC

63 anreOpbI ¥ Havya/l MaTeMaTHUYeCKOro aHaM3a 1 https://m.edsoo0.ru/BO3X694VF
10 knacca
ApudmeTHrueckast U reoMeTpuuecKas

64 riporpeccuu. Vcrnosb30BaHue Nporpeccuu s 1 httns://m.edsoo.rw/2 TAOMHEIHO
pellleHus peabHbIX 3a/ia4u NPUKJIaHOTO :
Xapakrepa
BeckoHeuHO yObIBaroIIjasi reoOMeTpruuecKast

65 niporpeccusi. Cymma 6eckoHeuHO yObIBaroIei 1 https://m.edsoo.ru/FSN2ANA4G
reOMeTpUYeCKOM NMPOrpeccuun

66 dopmyJia C/I0XKHBIX MPOLIEHTOB 1 https://m.edsoo.ru/DXJ82PMWO

67 ®opMmyia C/IOKHBIX ITPOLEHTOB 1 https://m.edsoo.ri/H7S9QLKEA
O6o6mieHne, cucremMaTr3alyist 3HaHUH 3a KypC

68 anreOpbI ¥ Havya/l MaTeMaTHUYeCKOro aHaM3a 1 https://m.edsoo.ru/2193BZQ4A
10 knacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHMHSA
OCHOBHOW OEPA30BATE/ILHOM ITPOT'PAMMBI

Kop nnpoBepsiemoro
pe3y/ibTarTa

IIpoBepsiemble nMpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHs 0CHOBHOM
00pa3oBaTe/IbHON MPOrpaMMbI CPe/HEero 001ero 00pa3oBaHusA

1

Yucna ¥ BBIUMCIeHUS

1.1

OnepupoBaTh MOHATUSIMU: paljMOHa/JbHOE W JIeHCTBUTENIbHOE UUCIIO,

0OLIKHOBEHHas U AeCATUYHas APOGB, TMPOLIEHTHI

1.2

BbimonHATe  apudMeTHyeckue — ofepaldd € paljMOHaIbHBIMU U

I,E[EI‘/JICTBI/ITEJ'IbeIMI/I UrC/IaMHU

1.3

BrInonHATE HpI/I6JII/I)KéHHbIe BbIUMC/IEHHUA, HCII0J/Ib3yA IMpaBW/ia

OKpYyTIJieHHs, AejlaTb IIPUKHUAKY U OLIEHKY pe3yJ/ibTdTa BBIUMCIEHUN

1.4

OnepupoBaTh MOHSATUSIMU: CTeMNeHb C LieJIbIM MOKa3aTesieM, CTaHJapTHas
(opma 3anvcu elCTBUTENBHOIO YKC/ia, KOPEHb HaTypajbHOW CTereHu;
WCTO0JTb30BaTh MOAXO/AIIYI0 (OpPMY 3arucHu AeUCTBUTEbHBIX YUCes JJis

pemeHud IPAKTUYeCKHX 3d[4a4 U MMpeACTaB/IeHNUA JdHHBIX

1.5

OHepI/IpOBaTI: TMOHATUAMMA: CHHYC, KOCHMHYC M TaHI'€HC IIPpOM3BOJIBHOT'O
yrija; UCIO0J/JIb30BaTh 3dIlIMChb TIPOM3BOJIBHOI'O YyIJla 4Yepe3 06paTHbIe

TPUrOHOMeTpHUYecKHre QyHKLUN

YPaBHEHHH M HepaBeHCTBa

2.1

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPaBHEHHE, HEPAaBEHCTBO, 1[eJI0e,
paLoHabHOe, vppalyoHaabHOoe ypaBHeHUe, HEepaBeHCTBO,

TPUTOHOMETPHUYECKOE YPdBHEHHE

2.2

BbImonHATE  TIpeoOpa3oBaHMsi TPUTOHOMETPUUECKUX  BBIDOKEHUNA WU

peliaTb TPUTOHOMETPpUUeCKHe YDAaBHEHHA

2.3

BbIMoHATE MpeoOpa3oBaHus 11eJTbIX, PALIMOHABHBIX W UPPALMOHATBHBIX
BHID&)KEHUM M pelllaTb OCHOBHbIE THIIbI 1[e/bIX, PALMOHAJbHBIX U

VppalLMOHa/IbHBIX YPaBHEHUI U HEPaBEHCTB

2.4

HPI/IMEHHTL YPaBHEHHA WM HEPABEHCTBaA AJId pELIeHHWd MaTeMATHUYeCKUX

3ajlau ¥ 3a/jau U3 Pa3/IMUHBIX 00/1acTeld HAyKW U peabHOW >KU3HU

2.5

MO,E[GJII/IPOB&TB pea/ibHble CHUTyallUd Ha A3bIKe aJIFEGPLI, COCTaBJIAThb
BbIDa’KE€HNWA, YPABHEHKA, HEDABEHCTBA IO YC/IOBUIO 3a[a4H, NUCCIeA0BATb

MOCTPOEHHLbIE MOe/IN C UCIT0J/Ib30BAHUEM dIlllapdTa aJIFE6pBI

®yHKLUMY U TpadvKu

3.1

OmnepupoBaTh TOHATUSIMU: GYHKLMS, CHOCOObl  3afaHust  (QYHKIUH,




o0/acTe orpefiesieHHsT YW MHOXKECTBO 3HAueHW (QYHKIWH, Tpaduk

(GbyHKLMH, B3aUMHO 0OpaTHbIe (PyHKLUU

OnepupoBaTh TMOHATUSIMU: UETHOCTb U HEUETHOCTb (YHKLMH, HYIU

52 (hyHKL[MM, IPOMEKYTKH 3HAaKOMOCTOSIHCTBA
3.3 Vicnonb3oBath rpaduku QyHKLMN /151 pellieHus1 ypaBHeHUI
34 CtpouTb W uMTaTh TrpapuKy JAUHENMHON (QYHKUWK, KBaJpaTUUHOU
' (dbyHKI[UH, cTerleHHOUW (PYHKIIUH C 1]eJIbIM IToKa3aTeiemMm
Wcnonb30BaTh rpapuky (QyHKUMNA [ UCCAeI0BaHUSI TPOLIECCOB U
3s 3aBUCUMOCTENM TIpU pelIeHWH 3ajlau U3 JPYTMX yueOHBIX TPeJMeTOB U
' peasibHOM  JKW3HM, BbIpAKaTb (OpPMyJamMu  3aBUCHMOCTU  MEXIY
Be/TMUMHAMU
4 Hauasia MmaTemaTrueckoro aHanusa
il OneprpoBaTh MOHATUSIMU: TOC/AE€/I0BaTE/IbHOCTb, apupMeTHUecKas Hu
' reoMeTpuUyecKasi Iporpeccum
OmnepupoBaTh TOHATUSMU: OeCKOHeUHO YyObIBaroljasi reoMeTpuUecKast
4.2 mporpeccusi, cymMma 0OeCKOHeUHO YObIBarollleld  TreoMeTpHUUeCKOM
NIpOrpeccuun
4.3 3aziaBaTh MOC/IeJ0BaTeIbHOCTH Pa3/TMUHBIMU CITOCOOAMU
a4 Wcrionb3o0BaTh CBOWMCTBA TOC/e[OBaTeNIbHOCTe W TMPOTrpeccuid st
' pellleHUs pea/lbHbIX 3a/iau NPUKJIaZHOIO Xapakrepa
5 MHo>KecTBa ¥ JI0TMKa
5.1 OneprpoBaTh NOHATUSAMU: MHOXXECTBO, OTepaLiiy HaJl MHOXKeCTBaMH
Vcrnosp30BaTh  TEOPETMKO-MHOKECTBEHHBIM —anmapaT [jisi  ONMCaHUs
5.2 peasbHbIX TIPOLIECCOB W SIBJEHWM, TPU peIlleHrMy 3aJad U3 JpYyrux
yueOHbIX TIPeZIMETOB
3 OnepvpoBaTh  TOHSATUSIMU:  Ofpejie/ieHUe, TeopeMa,  CJ/ie/ICTBUe,

JA0Ka3aTe/IbCTBO




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

Kop ITpoBepsieMblii 3/IEMEHT CO/iep>KaHUsA
1 Uucna ¥ BbIYMCTIEHUS
ParioHanbHble  uncsia.  OOBIKHOBEHHble U JeCATHYHble ApoOu, TPOLeHTHI,
L1 OeckoHeuHble TiepuouUeckre Apobu. AprpmeTHuecKre oriepaluy C palMOHaTbHBIMUA
' yKcIaMHy, TipeoOpa30BaHus YKC/IOBBIX BbIpaKeHUM. [IpumeHeHre ApoOeit 1 MPOLeHTOB
J/1s1 pellleHys] NPUK/IaHbIX 3a7ja4 U3 pa3/IMUHbIX OTpac/iel 3HaHUM U peasbHOM XU3HU
HeiicTBUTeNbHBIE  UYMCIIA. PammioHaneHble W WppalyOHa/lbHbIE  UHMCIIA.
1.2 Apudmernueckue omepanyMd  C  JI€MCTBUTE/ILHBIMHA —YHMC/IaMW. [IpuOIMKEHHbIE
BBIUKC/IEHUS], TIPaBU/Ia OKPYIJIeHUs], MPUKU/IKA U OLleHKa pe3yJ/ibTara BbIUMCIeHUH
Crenenb c UenbIM moka3aresieM. CraHjapTHasi ¢opma 3amMcy [eMCTBUTE/BHOTO
1.3 yncna. Vcronb3oBaHve mnoAxofsiel ¢opMbl 3amucu JeUCTBUTENbHBIX 4HUCeT JJIs
pellleHus IPaKTUUeCKUX 3a/iau M MpeZiCTaB/IeHus] JaHHbIX
L4 ApudmeTrueckiii KOpeHb HaTypajibHOW cTereHU. [leiicTBusi ¢ apudMeTHueCKUMU
' KOPHSIMM HaTypabHOW CTelleHN
L5 CHHYC, KOCMHYC M TaHTeHC YWCJIOBOTO apryMeHTa. ApKCHMHYC, apKKOCHHYC,
. apKTaHreHC YMCI0BOI0 apryMeHTa
2 YpaBHeHus1 U HepaBeHCTBa
2.1 ToxecTBa U TOX/IeCTBeHHbIe Ipeobpa3oBaHus
25 [Tpeobpa3oBaHue TPUTOHOMETPUUYECKUX BbIp&KEHUM. OcHoBHbIE
' TPUTrOHOMeTpUUecKre (OpMyJIbl
53 YpaBHeHre, KopeHb YypaBHeHusl. HepaBeHCTBO, pellleHMe HepaBeHCTBAa. MeToz
' HWHTEepBa/ioB
24 PelieHue Lje/bIX ¥ JpOOHO-paLIMOHAIBHBIX YPaBHEHUI U HePaBeHCTB
2.5 Pemenne vppaijioHaIbHBIX YpPaBHEHUU U HEPaBEeHCTB
2.6 PerieHrie TPUrOHOMETPUUYECKUX YPaBHEHUM
57 [IpriMeHeHVe ypaBHeHHM U HepaBeHCTB K DeLIeHWI0 MaTeMaTUUeCKHUX 3ajay U 3ajad
' 13 Pa3/IMYHBIX 00J1acTell HAayKU U peasibHOU YKU3HU
3 DyHKIMU U TpavKu
31 @dyHKUMs, crocodbl 3agaHus ¢GyHKOMW. ['paduk ¢yHkuuu. B3aumnHo obparHbie
' byHKLMH
39 Ob6nacTb ompesiesieHUsT W MHOXKECTBO 3HaueHud ¢yHkumn. Hym  QyHKOmu.

[TpoMe)XyTKH 3HAKOTIOCTOSIHCTBA. YETHBIEe M HEUETHbIe (QYHKLUU




CrerneHHasi (yHKILUSI C HAaTypaJbHBIM U 1ieJIbIM T0Ka3aresieM. E€ cBolicTBa u rpaduk.

>3 CaolicTBa ¥ rpaMK KOpPHS N-0M CTereHn
34 TpuroHomeTpryeckasi OKpPY’KHOCTb, OIpe/ie/ieHie TPUTOHOMETPUUYECKUX (PYHKLMIA
' YUCJIOBOr'O apryMeHTa
4 Hauasia MaTemaTueckoro aHaausa
il [NTocnefoBaTeIbHOCTH, CHOCOOBI  337laHMsI  TIOC/e[0BaTe/bHOCTeH. MOHOTOHHBIE
‘ T10C/1e/0BaTe/IbHOCTU
Apudmernueckass ¥ TreoMeTpuueckas Tiporpeccud. beckoHeuHo —yObIBarorjas
40 reomerpuueckas rporpeccus. CymMma OecKOHeUHO YOBbIBaroleli TeOMeTpHUUecKoi
' nporpeccur. PopMysia CI0XKHBIX TPOLIEHTOB. Vcriosnb30BaHre TIPOrpeccuu i
pellleHUs peaibHBIX 3a/iau IPUKJIaZHOIO Xapakrepa
5 MHo>KecCTBa U JI0TUKa
MHoecTBO, oOIepaluu HajJ MHOXecTBaMU. Jluarpammbl Oitlepa — BeHHa.
5.1 [IpumeHeHVe TeOpPeTUKO-MHOXXECTBEHHOIO ammapara [jis OINUCaHUs peasbHbIX
TMIPOLIECCOB U SIBJIEHUM, TIPY PELIIeHUH 3aZiay U3 APYTUX yueOHBIX MPeAMeTOB
5.2 OrnpeseneHve, TeopeMa, C/le[ICTBUE, 0Ka3aTe/IbCTBO




IIPOBEPSIEMBIE HA EI'D I[10 MATEMATHUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA3OBATEJ/IbHOM
ITPOI'PAMMBI CPEJTHET' O OBIIIETO OBPA30BAHUSA

Kop npoBepsiemoro
TpedoBaHUs

IIpoBepsieMble TPe0OBAHUS K MPEAMETHBIM Pe3y/IbTaTaM 0CBOeHHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrPaMMBbI CPeJHEro 001ero
o0pa3oBaHus

Bnajenne MeTojaMHu JI0Ka3aTesbCTB, aJrOPUTMaMM peIlleHusl 3ajau;
ymeHue (OpMy/UpOBaTh U ONEpPUPOBATh TOHSATUSIMU: OIpefesieHue,
akcuoMa, TeopeMa, CJie/ICTBHe, CBOMCTBO, TpHU3HAK, J[I0Ka3aTe/lbCTBO,
PaBHOCW/IbHBIE (hOPMY/TMPOBKH; MPUMEHSTh MX; yMeHHe (OpMyIMpPOBaTh
oOpaTHOe ¥ TIPOTHBOIIOJIOKHOE YTBEp)KJeHHe, TPUBOAUTHL TPHUMepbl U
KOHTPIIPUMEpHI, HCIO/Ib30BaTh METOJ| MaTeMaTU4YecKoW WHIYKLIWY;
TIPOBOZUTD [lOKa3aTe/bHbIe PacCy>K/eHUsl TIPY pellieHUH 3a/iau, OlleHHWBaTh
JIOTUYEeCKYI0  TPaBWIBHOCTb  PACCyXXeHWH; yMeHHWe OrepupoBaTh
MOHSTUSIMUA: MHOXXECTBO, TIOJJMHOKeCTBO, Ofepaliy Haj, MHOXXeCTBaMU;
yMeHHe WCI0/Ib30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  armapar — Jjis
OTMCaHUsI PeasibHBIX TMPOLIECCOB U SIBJIEHUM U TIPU PeIlleHuH 3ajiau, B TOM
YKC/ie U3 IPYTUX yueOHBIX TIPeJIMETOB; YMEHHe ONepUPOBaTh MOHATUSMHU:
rpad, cCBsa3HbIM Tpad, AepeBo, LWKA, rpad Ha TUIOCKOCTH; YMeHHe
3a7laBaTh U OIMHUCHIBATh Tpadbl pa3TMUHBIMU CrocoOaMH; HCTOIb30BaTh

rpadbl Npy peLleHuH 3a/1a4y

YMmeHue ornepupoBaTh MOHATHSIMU: HaTypajbHOe YMCJIO, LieJloe YHCIIO,
CTereHb C 1]eJIbIM TI0Ka3aTesieM, KOpeHb HaTypa/bHOM CTeleHU, CTereHb C
palMoHa/NIbHBIM TI0Ka3aTesieM, CTereHb C /1eCTBUTE/bHBIM T0Ka3aTesieM,
norapyv@M 4YMC/a, CUHYC, KOCMHYC W TaHI'€HC IPOU3BOJILHOTO YMCIIa,
OCTaTOK MO MOAY/I0, palMOHaIbHOe YMC/I0, WppPaLyOHaNbHOe UKCIIO,
MHO)KeCTBAa HaTypa/IbHbIX, LieJIbIX, PalMOHA/IbHBIX, JelCTBUTETbHbIX
yKces; yMeHHe UCI0JIb30BaTh MPU3HAKU [Ie/TMMOCTH, HaUMeHBIIUNA 001Iui
JleTeNlb W HauMeHblllee oOIIee KpaTHOe, anroput™m EBkiuzaa mpu
pellleHuM 3a/jay; 3HaKOMCTBO C Pa3/IMYHbIMU MO3ULMOHHBIMU CUCTEMaMHt
CUMC/IeHUs;  yMeHWe  BbINIOJHATh  BBbIUMC/JEHWe  3HAaueHuHW U
npeoOpa3oBaHusi  BbIDa)KEHUM CO  CTereHs MM U Jiorapudmamu,
nipeobpa3oBaHus ZIPOOHO-paIMOHATBHBIX BbID@KEHUI; yMeHue

OrieprupoBdTh TTOHATUAMMU: 110C/1eJ0BaTe/IbHOCTb, apI/ICl)METI/II—IECKaH




MpOrpeccusi, TeoMeTpHuecKas IpOrpeccHs, OecKOHeYHO YObIBaroLast
reoMeTpryeckas Mporpeccus; ymeHue 3ajaBaTh [10C/e[0BaTeJbHOCTH, B
TOM 4YKCJe C TIOMOILLBI0 PeKYPPeHTHBbIX (OpMYyJi; yMeHue OmeprpoBaTh
TOHATUSIMUA: KOMIUJIEKCHOe UMCJ/I0, COMNPSDKEHHbIE KOMIUIEKCHbIE YHCJIa,
MO/ly/Ib U apryMeHT KOMILJIEKCHOTO Yrc/a, Jopma 3amuch KOMILIEKCHBIX
yrcen (reoMeTpuuecKasi, TPUrOHOMeTpUYeCcKasi U anrebpanueckasi); yMeTb
MPOM3BOJUTL apu(pMeTHUeCcKhe [eHCTBUSI C KOMILIEKCHBIMUA YHC/IaMy;
MPUBOJUTH MPUMephI UCMO/Ib30BaHUS] KOMIJIEKCHBIX YMCeJT; ONepUpOBaTh
MOHATUSMU:  MaTpuua 2X2  u  3X3, onpeAeuTeslb  MaTpPULIbL,

reoMeTpUUYeCcKrUi CMBIC/T OTIpe/ieNTuTeIst

YMeHue OmepupoBaTh TOHSTUSIMU: pal[MOHa/bHbIe, HWppalL[MOHA/IbHEIE,
ToKa3aTesbHbIe, CTeleHHble, JOrapuPMHUUECKHe, TPUTOHOMETPHUYeCKUe
ypaBHeHUsT M HepaBeHCTBa, WX CUCTeMbl; yMeHHe OIepupoBaTh
TIOHATUSIMU: TOXK/IECTBO, TOXKJECTBEHHOe TpeoOpa3oBaHMe, ypaBHEHUe,
HEpaBeHCTBO, CHCTeMa YpaBHEHUWH W HepaBeHCTB, PaBHOCU/ILHOCTb
ypaBHeHU, HepaBeHCTB U CHUCTeM; yMeHHe pellaTb ypaBHEeHWUs,
HEpaBEeHCTBA M CUCTEMBI C TIOMOIIbIO Pa3/IMYHbIX TPUEMOB; peIaTh
ypaBHeHUsl, HepaBeHCTBA W CHUCTeMbl C TlapaMeTpoM; TIPUMeHSThb
ypaBHeHUsl, HepaBeHCTBa, MX CHCTeMbI JJii pelleHHs] MaTeMaTHUeCKhX

3a7iay 1 3a/1a4 U3 Pa3/MyHbIX 00/1acTell HAyKH U peasibHOM KU3HU

YMeHue omepupoBaTh TMOHATUSIMU: (GYHKIUS, YETHOCTh (PYHKLUH,
MepUOIUUHOCTb (PYHKLMM, OrpPaHUUeHHOCTb (DYHKIMM, MOHOTOHHOCTb
GbyHKUMH, 3KCTpeMyM (YHKLWH, HauOosblllee ¥ HavMeHbIllee 3HaueHUsi
(GYHKLMY Ha TIPOMEXXYTKe, HerpepbiBHast (DyHKIMS, aCUMITOTHI Ipaduka
GyHKIMM, MepBasi U BTOpas NMpou3BojHasi (yHKLMH, FeOMeTpUUeCKUd 1
Gbu3nMUecKuii CMBIC/T TIPOWM3BOJIHOM, TepBOOOpa3Hasi, OTIpe/e/IEHHbBIN
WHTerpaa; yMeHHWe HaxO[UTb acUMIITOThI rpaduka (YHKLUWH; yMeHUe
BBIUUC/ISITH  TIPOM3BOJHbIE  CyMMbl, TIPOM3BE/IeHHs], YaCTHOTO U
KOMMO3WLUK (PYHKLMI, HaXOAWUTh ypaBHeHHe KacaTelbHOH K Tpa(uKy
(GyHKLMM; yMeHHWe HaXOAWUTb IIPOU3BOJHbIE 3/IeMeHTapHbIX (YHKIWH;
yMeHHe UCMO0/b30BaTh NPOU3BOJHYIO [/ UCCHAe[0BaHUS (DYHKIMH,
HaxXxo/UTh HauOO/bllIMe W HauMeHbIIMe 3HaueHUs (YHKLUN; CTPOUTh
rpadvKi MHOTOU/IEHOB C KCII0/Ib30BAaHKWEM arrapaTa MaTeMaTHuecKOoro
aHa/M3a; TPUMEHSTh T[POM3BOJHYIO [/l HaXOXKJEHWs HaWIyylllero

penieHrd B IMPHK/AAJHBIX, B TOM UHC/I€ COIMAJIbBHO-DKOHOMHWYECKUX U




bu3nMUeCKUX 3a/1auax; HaXOJWThb TUIOMAZAN U 00bEMBI (PUTYP C TIOMOII[BIO
WHTerpasa; MpPUBOJAUTbL TIPUMepbl MaTeMaTHUYeCKOTrO MO/Ie/TMPOBAHUs C

MoMol1IbI0 AuddepeHLMaNbHbIX YPaBHEHNUN

YMeHMe oreprpoBaTh MOHATUAMU: rpaduK GHYHKIMH, oOpaTHas GHYHKLMS,
KoMro3uiusi (yHKUuUM, avHelHasi (DyHKUWs, KBaJpaTUuHas (QYHKLIYS,
palyoHanbHas (QYHKUUWS, CTerleHHasi (YyHKLUs, TpPUTOHOMeTpUUecKre
¢byHKIMM, oOpaTHble TpUrOHOMeTpUUueckre (YHKIMHM, TOKa3aTejlbHas U
norapugmuueckasi (yHKIUM; yMeHHe CTPOUTh TrpauKu U3yueHHbIX
GYHKI[MM,  BBIIOMHATH  TIpeoOpa3oBaHusi  rpadmkoB  (PyHKLUH,
WCTO/b30BaTh rpadyKy /11 M3yueHUs MPOLeCCOB U 3aBUCUMOCTeH, TMpU
pellieHWy 3aJjau M3 JpPYrux yueOHBIX TIpeJMeTOB M 3aflau U3 peaybHOMN
JKW3HY; BbIp@XaTh (OpMynaMH 3aBUCHMOCTH MEXIY BeIMUMHAMMY;
WCTIO0/b30BaTh CBOMCTBA U rpaduku GYHKUWN [ pelleHusi ypaBHeHUH,
HepaBeHCTB W 3aJau C TapaMeTpaMy; HM300pakaTb Ha KOOPAMHATHOU

TIJIOCKOCTH MHOXKECTBA pellleHn ypaBHeHUM, HepaBeHCTB U UX CUCTEM

YMeHue pelllaThb TeKCTOBbIe 3aJjlaud pas3HbIX TUMOB (B TOM YWC/Ie Ha
TIPOLIEHTBI, [JOJIM M YacTH, Ha JIBW)KeHHWe, paboTy, CTOMMOCTb TOBApOB U
yCJIYT, HajloTH, 3alaui U3 00/1acTy yIpaB/ieHUs TIMUHBIMUA U CeMeHHbIMU
¢buHaHCaMM); COCTaB/IATb BBIDAKEHUsl, YDPABHEHUs, HEpaBeHCTBA U UX
CUCTeMbI MO YC/JIOBUIO 3a/lauM, WCC/Ae/l0BaTh TMOyYeHHOe pelleHue U
OLIEHWBATb TPaBAOMNOAOOHOCTh Ppe3y/bTaTOB; YMeHWe MO/Ie/TMPOBaTh
peasibHble CHTyallMd Ha $I3bIKe MaTeMaTHWKH; COCTaB/SThb BbIPa)KeHWS,
ypaBHEHHSsl, HepaBeHCTBA W UX CUCTEMbl TI0 YCAOBUIO 3a/jauH,
VCC/Ie[|0BaTh TOCTPOEHHble MOJeNd C HCI0JIb30BaHMEeM  arrapara

ayireOpbI, UHTEPIPeTUPOBATD TIOYUYeHHBINM pe3y/bTaT

YMeHue omnepupoBaThb MOHSATHSIMU: CpeJjHee apudMeTUUecKoe, MeJuaHa,
Hauborblilee U HaMMeHbIllee 3HaUeHUs], pa3Max, JUCIepCHs, CTaHapTHOe
OTK/IOHEHHe YKCI0BOr0 Habopa; yMeHHe W3BJeKaTh, UHTEPIPETUPOBATh
vH(OpMaLMIo, Mpe/iCTaB/lIeHHY0 B TabnuijaxX, Ha AUarpammax, rpadukax,
OTPaXKaroIyI0 CBOMCTBA peasbHBIX MPOLIECCOB U SIB/IEHUM; TPe/CTaBIATh
MHpOpPMALIMI0O C TOMOUbI0 Tabnauly U JAuMarpamMM; MCC/Ie/0BaTh
CTaTUCTHUECKHUe [aHHble, B TOM 4YMC/Ie C TIpUMeHeHHeM rpaduuecKux
METOZI0B U 37IeKTPOHHBIX CPeZCTB; rpadryecku UCCIe0BaTh COBMECTHbIe

Ha6J'IIO,£LeHI/IH C rMoMoub0 ArdrpaMm paCCerBaHUA U JINHeMHOM perpeccum

YMeHue OreprupoBaATb TIOHATUAMMUA: CﬂyqaﬁHbIﬁ OIIbIT H cnyqaﬁHoe




coObITHe, BEpOSITHOCTh C/IyYaliHOTO COOBITHS; yMeHWEe BBIUHC/IAThH
BEPOATHOCTb C WCIOJb30BaHUEM Trpauueckux MeTOJ0B; IPUMEHSTh
(bopMy/bl C/IOKEHUSI U YMHOKEHHMSI BeposSiTHOCTeM, (hopMyJy IOTHOMN
BepOSITHOCTH, (hopmyny BepHysimi, KoMOMHATOpHBIE (AKTHI U (HOPMYJIBI;
OL|eHMBaTb BEePOSITHOCTH pealbHbIX COOBbITHH; yMeHHe OIepupoBaTh
MOHATUAMU: CJlyyaliHasi BeJIMUMHA, paclipefie/leHde BepOSTHOCTeH,
MaTeMaTHUeCKOe OXXHWJaHWe, [AUCIepCUsl M CTaHJapTHOe OTK/IOHeHHe
C/lyyailHOM  BeNWUMHBbI, (YHKLUMM pacrpefiejieHMss M TUIOTHOCTH
pPaBHOMEPHOT0, [T0Ka3aTe/IbHOr0 U HOPMAaJ/IbHOTO paclipefie/ieH|; yMeHre
VICTI0/Ib30BaTh CBOMCTBA U3YUYEeHHBIX paclipe/ie/leHUi [Jis pelleHus 3ajay;
3HAKOMCTBO C TIOHSITUSIMU: 3aKOH OOJIBILIMX YHCesI, MeTO/bl BEIOOPOUHBIX
WCC/IeIOBaHUM; YMeHHe T[PUBOJUTH [pUMepbl IPOsIBJIEHUs 3aKOHa
OosbIIMX YMCesn B TIPUPOJHBIX M OOIIeCTBEHHBIX SIBJIEHUSX; YMeHHe
OIMepupOBaTh TMOHATHSIMU: COUeTaHWe, MepecTaHOBKA, YMC/IO COYeTaHWH,
YHUCI0  TIepecTaHoBOK; OwHOM  HbIOTOHa;  yMeHHe  TIPUMEHSITb
KOMOWHATOpHBIe (DaKThl U PACCYKAEHUs [/Is1 pellieHus 3a/ay; OL|eHUBaTh
BEPOSITHOCTU peasibHbIX COOBITHI; COCTaB/STh BEPOSITHOCTHYIO MOJe/b U

VIHTEepIIpeTUpPOBAaTh [O/TyYeHHbIN pe3y/bTaTr

YMeHue omepupoBaTh TOHSATUSIMM: TOUKA, TMpsiMasi, IJIOCKOCTb,
MIPOCTPaHCTBO, OTPEe30K, JIy4, BeJIMUMHA YT/, IJIOCKUW YroJ, JBYTPaHHbIN
yroJi, TPEXTPaHHbIN YIoJ/, CKpellyBaolyecs psMble, Napasiie/bHOCTb U
NepreHJUKY/IAPHOCTb TMPSIMBIX U IIOCKOCTEHM, YroJl MeXAY IpsIMbIMHU,
yroJl MexXJy TIpIMOM U TUIOCKOCTBIO, YroJl MeXJy TUIOCKOCTSMU,
paccTosiHue OT TOYKM [0 IUJIOCKOCTH, PacCTOSIHUE MeXXAy TMPSIMbIMU,
paccTosiHue MeX[y IJIOCKOCTSIMH; yMeHMe HCII0/1b30BaTh IPU pelleHnr
33/lau M3y4yeHHble (paKThl U TeopeMbl MJIaHUMETPHH; YMeHHe OLleHHWBaTh
pa3Mepbl OOBEKTOB OKPY)KAIOLIEro MHpa; CTPOUTb MaTeMaTHuecKuhe
MOZIe/IM C TIOMOLIbI0 TeOMeTPUUeCKUX TIOHSATHMM W BeJWYMH, pellaTthb

CBsA3dHHbI€ C HUMHU IMPAKTUUYECKHE 3aJaUr
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YMeHMe oOrepupoBaTh IMOHATHAMU: IIOIIaAb GUrypbl, 00bEM (QUIYDBI,
MHOTOTPaHHUK, TPaBWIbHBIM MHOIOIDaHHUK, CeyeHHe MHOIOIDaHHUKa,
Ky0, Tmapasuienernunes, Tpu3Ma, NUpaMufa, ¢uUrypa ¥ TOBEPXHOCTb
BpallleHNs], LWIWHAP, KOHYyC, Liap, cdepa, Iowaab chepsl, Miowaib
TIOBEDXHOCTH THPaMH[bl, TPU3Mbl, KOHyCa, LWIWHAPA, O0BEM KyOa,

MpAMOYTOJIBHOTO TIapa/uieyieninurenad, NHpaMWbl, TIpU3MbI, LW/IWHAPA,




KOHYyCa, 111apa, pa3BEépTKa IMOBEPXHOCTH, CeUeHUs] KOHyca U LIWIMHJPA,
rapasuie/ibHble OCH WA OCHOBAaHWIO, CeueHue I1apa, TJIOCKOCTb,
Kacaromlasacsi cepbl, LWIMHAPA, KOHyCa; yMeHUe CTPOUTb CeuyeHHe
MHOTOTPaHHMKA, W300pakaTh MHOTOIDAaHHUKH, (UIYPbl M TOBEPXHOCTH
Bpall|eHNs], UX CeYeHus], B TOM UKCJ/le C ITOMOILLbIO 3/1eKTPOHHBIX CPeJCTB;
yMeHue TPUMEHSITb CBOWCTBA reoMeTpUYecKUx (Uryp, camoCTOSITeTbHO
(opMyMpoBaTh Onpe/iesieHys: U3ydaeMbIX (PUIYp, BbIABUraTh TUIIOTE3bI O
CBOMCTBAaX M TMpH3HAaKaX reoMeTpuueckux ¢Guryp, 0OOCHOBBIBATh WU
oripoBepraTb MX; yMeHHe TIPOBOJUTb Kjaccudukauyoo QUryp 1o
pa3MMuHbIM TIPU3HAKaM, BBITIOJIHATE HEOOXO/MMble [OTOHUTETbHbIe

MOCTPOEHUs
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YMeHHe OmnepupoBaTh [OHATUSMHU: J[IBIDKEHHWE B  TMPOCTPAHCTBeE,
rapa’suie/ibHbI T€PEHOC, CUMMETPHUS Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
TOBOPOT, Tipeobpa3oBaHue MOA00Us, TOAOOHBIE (GUTYpHI; yMeHUe
pacro3HaBaTh paBHble U TM0J00HBIE (PUTYPBI, B TOM UHKC/e B TPUPO/JE,
UCKYCCTBE, apXUTEKTYpe; UCTIOIb30BaTh TeOMETPUUECKHE OTHOIIEHUS TIPU
peIlleHUH 3a/lau; HaxOAWUTh TeOMEeTPUUECKWe BeTWUYMHBbI ([JIMHA, YO/,
IUIOMa/[b, 00BEM) TIPH peIlleHHH 3ajiayu U3 JPYTruX yueOHbIX IPeJMeTOB U
U3 peasbHOM >XU3HH, YMEHHE BBIUMC/ISITH TeOMETPUUECKUE BeTUUUHBI
(anvHa, yrom, TUIOL[A/b, OOBEM, TUIOLIAL TIOBEPXHOCTH), HCIIOJB3YS
u3yueHHble (OPMYJIbI U METOZBI, B TOM UYHCJIE: TUIOIAZb MOBEPXHOCTU
MTUPaMU/IbI, TIPU3MBI, KOHYCa, [WIUH/PA, TUIoaas cdepbl; 00béM KyOa,
NPSIMOYTO/ILHOTO  Mapasiieienumnefa, MUpaMU/gbl, TIPU3MbI, LWIMHZpA,

KOHY(Ca, 111apa; yMeHHe HaXOJUTh OTHOIIeHHe 00bEMOB MOA0OHBIX HUTyp
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YMeHHe orepupoBaTh MOHATUSIMU: MPSIMOYTO/bHAsi CUCTeMa KOOpZMHAT,
BEKTOD, KOOpJWHAaThl TOUKW, KOOPAMHATHI BEKTOpa, CyMMa BeKTODOB,
Npou3BefleHre BeKTOpa Ha UHMC/IO, pas/iokeHWe BeKTopa Io 6asucy,
CKassipHOe TIpOM3BeJleHUe, BEKTOPHOe TMpOU3BeZieHhe, Yrol MeXAy
BEKTOPaM{; YMeHHe MCIO/b30BaTh BEKTOPHBIM U KOODJAWHATHBIA METO[,
JUIs  pellieHWsi TeOMeTPUUeCKWX 3ajad W 3aad [Jpyrux ydeOHbIX

rpeIMeTOB

13

YMeHHe BbIOMpATh TTOAXOSIINN MEeTO/ J/Isl peIlleHUs 3a/lauk; TIOHUMaHHe
3HAUMMOCTH MaTeMaTUKd B W3yUeHUU TPUPOJHBIX W OOIIeCTBEHHBIX
MpOLIeCCOB U sIBJIEHUM; yMeHHe paclio3HaBaTh IIPOsIBJIeHHe 3aKOHOB

MdTeMdTHKU B MCKYCCTBe, YMEHHEe IMPUBOJUTH TIPUMEDPBLI MaTeMaTUYECKHUX




OTKPBITUM POCCHUMCKOM U MUPOBOW MaTeMaTU4eCKOU HayKu




INEPEYEHD 3JIEMEHTOB COIAEP)XAHUA, IIPOBEPSAEMbBIX HA
EI'D I1IO MATEMATUKE

Kopg,

HpOBEpHEMbIﬁ 3JIEMEHT COACPKaHUSA

1 Uucna v BbIYMC/IeHUS
1.1 HarypasnbHble u 1jesible unciia. [IpU3Haku e IMMOCTH Lie/bIX Yucel
Lo ParonanbHble  uyncia. OOBIKHOBEHHblE W [IeCATHUHBIE /IpOOM, TIPOLIEHTHI,
' OeckoHeuHbIe TIepUoIUecKre Apobu
13 Apudmernueckrii KopeHb HaTypalbHOW cTemneHU. [leHCTBUS C apu(MeTHUeCKUMHU
' KODHSIMU HaTypasbHOM CTereHu
14 Crenens c LjenbIM NoKasaresneM. CTerneHb C palMOHa/IbHBIM MoKa3aTesieM. CBoWCTBa
' CTerneHu
r CHHyC, KOCHMHYC U TaHTeHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHT'eHC YKC/IOBOTO apryMeHTa
1.6 Jlorapugm uucna. lecaTruHble U HaTypasbHble J0rapru(Mbl
[HeiicTBuTenbHble  uKciaa. ApudMmeThyeckue orepaguu C  JelCTBUTeTbHBIMU
1.7 yrcnamu. [IpubmikéHHbIe BHIYUCIEHHS, TPaBUia OKPYTJ/IeHUs, TIPUKH/KA U OLIeHKa
pe3y/bTaTa BbIUMCIEHUM
1.8 ITpeobpa3oBaHe BIpAKEHUH
1.9 KowmrmnnekcHele urciia
2 YpaBHeHus U HepaBeHCTBa
2.1 Llesbie u 1poOHO-palOHa/IbHbIE YPaBHEHUsT
2.2 NppauyoHanbHble ypaBHeHUs
2.3 TpuroHomeTpuueckue ypaBHeHUs
2.4 [TokazaTenbHbIe U TorapubMUUecKre ypaBHeHUs
2.5 Lenbie ¥ [poOHO-palOHa/TbHBIE HepaBeHCTBA
2.6 NppauyoHanbHble HepaBeHCTBa
2.7 [TokazaTenbHbIe U TorapubMUUecKrie HepaBeHCTBa
2.8 TpuroHomeTpryeckue HepaBeHCTBa
2.9 Cucrembl ¥ COBOKYITHOCTH ypaBHEHHM U HEPaBEHCTB
2.10 YpaBHeHMs, HEPaBEHCTBA U CUCTEMBI C TlapamMeTpaMu
2.11 Martpuiia cCMCTeMbI JIMHENHBIX YpaBHEeHUU. OrpesieiuTe/lb MaTPHUL{bI
3 @yHKIMU ¥ TPaQUKU
3.1 ®yHk1Ms, cnocobbl 3amaHusi ¢GyHKUuU. ['padmk ¢yHKuu. B3auMHO oOpaTHBIE




¢byHkuyu. UéTHble 1 HeuéTHbIe GyHKUMU. [leproanueckue QyHKIMA

Ob6nacte ompefeneHdss W MHOXKECTBO 3HaueHWM QyHKUuH. Hym QyHKIuM.

[TpomMe)XyTKM  3HAaKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLIMH.

32 MakcuMymMbl M1 MUHUMYMbl (QyHKIuM. Haubosiblllee ¥ HavMeHblllee 3HaueHUe
GYHKIMM Ha TIPOMEXKYTKe
33 CreneHHasi pyHKLUS C HaTypalbHbIM U LieJibIM NoKa3artesneM. E€ cBolicTBa U rpaduk.
. CBoiicTBa 1 rpavK KOpHsI N-0i CTerneHn
34 TpuronomeTtpuueckue GyHKLIMW, UX CBOMCTBA U rpadyKu
3.5 [TokasarenbHasa u norapudmMuyeckas QyHKLUH, UX CBOWCTBA U rpadyKu
36 Touku paspbiBa. AcumnToThl rpadukoB  ¢yHkuud. CBolcTBa  (QYHKLMM,
' HeTpepbIBHbIX Ha OTpe3Ke
3.7 ITociei0BaTeIbHOCTH, CIIOCOOBI 3a/1aHKS TTOC/Ie0BAaTeIbHOCTEeH
3.8 ApudmeTtnueckasi 1 reoMeTpuueckas rnporpeccuu. @opmyra C/0)KHBIX TPOLIEHTOB
4 Hayana maTemaTtrueckoro aHaausa
4.1 [Tpou3BogHast hyHKIMU. [Ipor3BOHBIE 37IeMeHTapHbIX (PYHKLINM
[IpumeHeHre TIDOM3BOAHOW K HCCeoBaHUIO (GYHKIMM Ha MOHOTOHHOCTH H
4.2 3KcTpeMyMbl. HaxokzeHre Haubo/blllero U HauMeHbllero 3HaueHust QyHKLIMMA Ha
oTpe3ke
4.3 [TepBoobOpa3Has. uTerpan
5 MHoOKecTBa ¥ JIOTMKa
5.1 MHOXXeCTBO, oriepaljuu HaJi MHO)KeCcTBaMHU. [JuarpamMmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposaTHOCTE ¥ cTaTUCTUKA
6.1 OrnucarenbHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6uHaToprika
7 l'eomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsiMble U MJIOCKOCTY B IPOCTPaHCTBe
7.3 MHororpaHHUKHU
7.4 Teia ¥ MOBepXHOCTH BpalljeHus
7.5 KoopauHatsl ¥ BeKTOPEI




YUYEBHO-METOJUYECKOE OBECIIEYHEHHNE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI AJ/I1 YYEHUKA

METOJUYECKHUE MATEPUAJIbI V11 YUUTEJIA

IONP®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

MHTEPHET



