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INOACHUTEJIbHASA 3AIINCKA

Pabouasi mporpamMMa yue6HOro Kypca «Asirebpa ¥ Hauaja MaTeMaTHYeCKOro aHasIH3a»
6a3oBoro ypoBHs ns oOyuaromuxcs 10 kmacca pa3paboraHa Ha ocHoBe defepanbHOTO
TOCY/IapCTBEHHOr0 00pa30BaTe/IbHOrO CTaHJapTa CpeAHero obinero obpa3oBaHMs, C YUETOM
COBPEMEHHBIX MUPOBBIX TpPeOOBaHMI, MpeIbsB/ISEMbIX K MaTeMaTHYeCKOMYy 00pa30BaHMIO, U
TPaZMLUA POCCUHCKOTO o0Opa3oBaHMs. Peanu3aiusi mporpaMmbl 00ecrieuMBaeT OBJIAZIEHUE
K/TFOUEBBIMM KOMIIETEHIIMSIMM, COCTAB/ISFOI[UMUA OCHOBY /ISl CAMOPA3BUTHSI M HEIPEPLIBHOIO
oOpa3oBaHUsl, 1I€JIOCTHOCTh OOILEKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTe/bHOTO pa3BUTHS
JTMYHOCTH 00YYaroIInXCsl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hauaja MaTeMaTUUYeCKOTO aHa/iu3a» SIBJSIETCS OJHUM W3 Haubosee
3HAUMMBIX B TpPOrpamMMe CTaplied ILIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH ObecrieurBaeT
WHCTPYMEHTA/IbHY0 0a3y /i1 W3y4yeHHs] BCEX eCTeCTBEeHHO-HayuHbIX KYPCOB, a C Jpyrou
CTOpOHBbI, (hopMupyeT soruueckoe | abCTPaKTHOE MBbILIEHHWEe YYalllUuXCcsi Ha YPOBHe,
HE0OXOIUMOM JIJIsl OCBOEHHsI KypCOB MH(OPMATHKHU, 00I[eCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH.
B pamMKax /laHHOTO Kypca ydJallfecsi OB/IafleBal0T YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (hOpMYJIUPYeT CBOU JIOCTWKEHUs B MaTeMaTHUeCKOU (opme.

Kypc anre6pbl ¥ Hauas MaTeMaTUUeCKOT0 aHa/u3a 3aK/aJblIBaeT OCHOBY [Jisl YCITeIIHOTO
OBJI/IEHUS] 3aKOHAMU (PU3MKH, XUMHM, OHOJIOTMU, TIOHMMaHWSI OCHOBHBIX TEeH/EHIUH
9KOHOMMKH U 0O0IIIeCTBEHHOM >KU3HH, M03BOJISIET OPUEeHTUPOBATLCSI B COBPEMEHHBIX LU(POBBIX
Y KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCII0/Ib30BaTh UX B MOBCEHEBHOMN >XU3HU. B Toxke
BpeMsi OBJiafieHHe aOCTPaKTHBIMM U JIOTUUECKHA CTPOTMMU MaTeMaTUUeCKUMM KOHCTPYKLIMSIMU
pa3BUBaeT YMEeHHe HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTHUHHOCTb YTBEPIK/EHUS,
WCTI0/Tb30BaTh 00001jeHHe W KOHKpeTu3aluio, abcTpardpoBaHre W aHalIOTUI, (GOpMHUpPYeT
KpPeaTHBHOe U KPUTHUECKOe MbIlIeHre. B xo/ie n3yueHus: aareOpbl ¥ Hayal MaTeMaTHYeCKOTro
aHa/M3a B CTapillell IIKOJe yualllydecsi MMoJyuyaloT HOBBIMA OIBIT PellleHWsi TIPUK/IaJHBIX 3a/ad,
CAMOCTOSITE/ILHOTO ~ TOCTPOEHUSI MaTeMaTUYeCKUX Mojiefiell  pealbHbIX — CUTyallMid |
WHTeprpeTalliyd  TOMyYeHHBIX pelleHW, 3HAKOMATCS C TIpUMepaMu  MaTeMaTh4yeCKUX
3aKOHOMEPHOCTeHl B TIpUPO/ie, HayKe W B MCKYCCTBe, C BBIZAIOIUMHUCS MaTeMaTHUeCKUMHU
OTKPBITUSIMUA 1 UX aBTOPAMHU.

Kypc o6nazjaeT 3HauMTe/IbHBIM BOCIMTATE/ILHBIM TTOTEHI[HA/IOM, KOTOPBIA peau3yeTcs
Kak uepe3 yuyeOHBIM MaTepuas, CrocOOCTBYIOIMI (hOPMUPOBAHUIO HAYUYHOTO MHPOBO33pEHWUS,
TaKk ¥ uepe3 creruduky yueOHON [JesaTebHOCTH, Tpelyrolleli CaMOCTOSTeTbHOCTH,
aKKypaTHOCTH, TIPOZIO/DKUTE/NbHOW  KOHIIEHTPALMM BHUMAaHWS W OTBETCTBEHHOCTH 3a
TI0JIyYeHHBIN pe3y/IbTarT.

B ocHoBe Meroguku oOyueHus anreOpe M HayajaM MaTeMaTHUeCKOTO aHaaM3a JIeXKUT
JesITeTbHOCTHBIM TTPUHIUT 00yYeHusl.

CrpykTypa Kypca «Asirebpa ¥ Hauasia MaTeMaTH4eCKOTO aHa/n3a» BKJTFOYAeT CIefyIoliue
cofiep>KaTeIbHO-MEeTOJJMUeCKrue JUHUM: «UKucia W BeIUUCIeHUs», «DyHKIMU U rpadukm»,
«YpaBHeHUs] U HepaBeHCTBa», «Hauama MaTeMaTHuecKoro aHaiv3a», «MHOXeCTBa M JIOTHKa».
Bce ocHOBHBIE COZiep)KaTeIbHO-METOAMUECKHE JIMHUW WU3YyYaloTCsl Ha TPOTSDKEHUH [BYX JIET
o0yueHusi B CTapllleid IIKOJe, eCTeCTBEHHO JOTMOJHsS APYT Apyra U TMOCTeNeHHO HAaChIIasiCh
HOBBIMM TeMaMU W pa3fieaMud. JIaHHBIA KypC SIBISeTCS WMHTETPAaTUBHBIM, TIOCKOJIBKY
obwvenuHsIeT B cebe coziep)kaHMe HECKOJBKMX MaTeMaTHUeCKUX [JUCIMIUVIMH: anrebpa,
TPUTOHOMETPUSI, MaTeMaTHUUECKUU aHa/In3, TeOpUst MHOXKeCTB U Zip. [To Mepe TOro Kak yuarquecs
OBJIa/leBalOT BCE Oosiee IIMPOKUM MaTeMaTUYeCKWM arirapaTtoM, y HUX TI0C/e[0BaTebHO
dbopMHpyeTCs U COBEpIIEHCTBYETCSI YMEHHe CTPOUTh MaTeMaTHUecKyl MOJeb peasbHOU
CUTyallud, TIPUMEHSITb 3HaHWs, TOJlyueHHble B Kypce «Asrebpa M Hadaja mMaTeMaTHuecKoro



aHa/iv3a», [/s1 pelleHUs CaMOCTOATeNbHO C(HOPMYy/IMpPOBAaHHOM MaTeMaTUuecKoil 3ajauu, a
3aTeM UHTepIIPeTUPOBAaTh MOyUeHHbIN pe3yibTar.

CogeprkaTe/lbHO-MeTOAMUeCKass  JMHUSA  «UYWcia ¥ BBIYKWC/AEHHS» — 3aBepllaeT
dbopMrpoBaHre HABLIKOB HCIIO/Ib30BaHUSI [€MCTBUTE/LHBIX UMCes, KOTOopoe ObLJI0O HauaTO B
OCHOBHOM 1Kose. B crapiueii mkose ocoboe BHUMaHUe y[esisieTcsi (POPMHUPOBAHUIO MPOYHBIX
BBIUMC/IUTE/TbHBIX HABBIKOB, BK/IFOUAIOIIMX B Ce0S MCMO/Ib30BaHUE PA3/MUHBIX (HOPM 3armcu
JeMCTBUTE/ILHOTO UWC/Ia, yYMEHWe palMOHaJbHO BBIMIOJHATE [JEUCTBUS C HHUMH, [JesaTh
NIPUKUJKY, OIleHMBaTh pe3yibTaT. OOyuvaroluecss T[O/ydyaloT HaBBbIKA  MPUOIKEHHBIX
BBIUMC/IEHUM, BBITIOJTHEHUSI JeWCTBUM C uWC/laMH, 3alMCaHHBIMM B CTaHZApTHOU (opMme,
WCTI0/Tb30BaHMsI MaTeMaTUUeCKUX KOHCTAHT, OL[eHUBAHUS UMC/IOBbIX BbIDA’KeHUH.

JIunus «YpaBHeHUsS] U HEPAaBeHCTBa» peaii3yeTcs Ha MPOTSHKeHUH BCero o0yueHus B
CTaplLeii 11KoJIe, TOCKO/BbKY B KaXK/IOM pa3jiesie porpamMMsl IpelyCMOTPEHO pellieHre
COOTBETCTBYIOLIMX 3aziau. OOyuaroiyecs: OBlaJieBal0T Pa3IMUHbIMU METOZAMU PeLleHHs 1[eJTbIX,
palloHaIbHbIX, UPPAl[MOHAIbHBIX, T0KA3aTeTbHbIX, TOTaPUPMUUECKUX U TPUTOHOMETPUUeCKUX
ypaBHeHUI, HepaBeHCTB U uX cucTeM. [lonyyeHHbIe yMeHUs1 UCTIOb3YHOTCS MIPY UCC/IeJ0BaHUN
GYHKI[MI C TIOMOII[BIO TIPOM3BOJHOM, pellleHUH MPUK/IaIHbIX 3a/]au U 3a/jlau Ha HaXOoXK/IeHue
HanOOJBIINX ¥ HAMMEHBIIUX 3HaueHnH GhyHKIMU. [JaHHast cojiepyKaTenbHast TMHUS BK/TFOUAeT B
cebst TaK>ke (POPMHUPOBAHKE YMEHUH BBITIO/IHATE PAaCUéThl MO (hopMysiaM, Mpeodpa30BaHMs
L|e/TbIX, PALIMOHANbHBIX, MPPALMOHAIbHBIX U TPUTOHOMETPUUECKUX BbIPaXKEHUH, a TakKe
BBIPa)KEHUH, COJIepyKall[iX CTeIeHU U jjorapudmel. biiarogaps usyueHuio aaredbpanyeckoro
MaTepHasia MPOMCXO/UT JlarbHelIIIee pa3BUTHE aJITOPUTMHUECKOT0 U aOCTPaKTHOT'O MBIIIIEHUS
yuaruxcst, GOpMHUPYIOTCS HAaBBIKU e JYKTUBHBIX PaCCYXA€HUH, pabOThI C CUMBOJIbHBIMU
dhopmamu, npe/iCTaB/IeHNsI 3aKOHOMEPHOCTeH 1 3aBUCMMOCTeN B BH/le paBeHCTB U HEPABEHCTB.
Anrebpa npepnaraet 3¢ GeKTUBHbIE UHCTPYMEHTBI /ISl PEIIeHUs PAKTUUeCKUX U eCTeCTBEHHO-
HayuHbIX 3a/iau, Har/siAHO IeMOHCTPHPYeT CBOU BO3MOXXHOCTH Kak s13bIKa HayKH.

CogeprkaTebHO-MeToAuYecKass UHUA «DyHKIMK U rpaduKu» TEeCHO TEeperieTaeTcs C
JPYTMMU JIMHUSIMA KypCa, TOCKOJbKY B KAaKOM-TO CMbIC/e 3aJaéT TocC/ef0BaTelbHOCTh
W3ydyeHUs Marepuasa. V3yueHuWe CTereHHOW, TIIOKa3aTeabHOW, JjorapuMuueckont u
TPUTOHOMETPUUECKUX (PYHKLMNA, UX CBOWCTB W TIpaduUKOB, MCMHOb30BaHWe (QYHKLUWN /s
pellieHus1 3a7iau U3 JIPYTMX Y4yeOHBIX TPeJMETOB W peaibHOW >KU3HU TECHO CBSI3aHO KaK C
MaTeMaTHUYeCKHUM aHa/ln30M, TakK U C pellleHWeM YpaBHeHU# U HepaBeHCTB. [Ipu 3ToM 6oJibiiioe
BHUMaHue yjenseTcss (OpMUPOBAHHIO yMeHHUsSI BbIpakaTh (OpMyJ/iaMU 3aBUCUMOCTH MEXIY
pa3UUHbIMUA BeJIMYMHAMM, UCCIe[0BaTh TMOlydyeHHble (GYHKIUM, CTPOUTb WX Tpa(UKH.
Marepuan >TOW copep)KaTe/lbHOWU JIMHUM HalleJieH Ha pa3BUTMe YMEHUM U HaBBIKOB,
MO3BOJIAIOIIMX  BbIpaKaTb 3aBUCMMOCTH MEX]y BeJIMUMHaAMM B pa3/MyHoil  (dopme:
aHa/IMTHUeCKOW, rpaduueckoli W cioBecHOW. Ero wu3yuyeHue cCriocoOCTByeT —pa3BUTHIO
aJIFTOPUTMUYECKOTO  MBIIIUIEHUSI,  CITIOCOOHOCTH K  00O0OIIeHWI0 ¥ KOHKpEeTH3al[uH,
VICTIO/Tb30BaHUIO aHaIOT WM.

CopepxaTenbHast TUHUST «Hauasa MaTeMaTUYeCcKOro aHau3a» T03BOJISIET CYIeCTBEHHO
PaCIIMPUTh KPYT KaK MaTeMaTUUYeCKHMX, TaK M MPUKIAJHbIX 3314, JOCTYITHBIX 00YUYalOUUMCS, Y
KOTOPBIX TMOSIB/SIETCS BO3MOYKHOCTb MCC/Ie[I0BaTh U CTPOUTH TpadmKu (PYHKLIUM, OripejensiTh UX
HauOOJIbIIMe U HaUMEHbIIIHe 3HAUEHHS], BEIUUC/IATE TUION[AAN GUTYD U 00ObEMBI TeJs, HAXOUTh
CKOPOCTM M YCKOpPeHHsl mpoleccoB. [laHHasi cojep)kaTenbHasi JMHUS OTKDbIBAeT HOBbIE
BO3MOXXHOCTH TIOCTPOEHUsI MaTeMaTUueCcKux Mojiesiell peasibHbIX CUTyallUid, HaXOXXJeHUs
Hawlyylllero pelleHusi B TPUK/IAJHBbIX, B TOM YHC/e COLMA/TbHO-3KOHOMUUECKUX, 3ajayax.
3HaKOMCTBO C OCHOBaMM MaTeMaTHYeCKOr0 aHaju3a CrocOOCTBYyeT pa3BUTHIO abCTPaKTHOTO,
(dhopManbHO-IOTMUeCKOr0 M KpeaTUBHOIO MbIlIeHusl, ()OpPMHUPOBAaHUIO YMeHHIM pacro3HaBaThb
TIPOSIB/IEHUS] 3aKOHOB MaTeMAaTHKH B HayKe, TeXHHKe M UCKyccTBe. OOyuaroiuecs y3HarT O
BBbIIAIOLLMXCSl pe3yJ/ibTaTaX, MOAYUYeHHbIX B XOJ€e pa3BUTHS MaTeMaTWKU KaK HayKd, U UX
aBTOpax.

CopzeprkaTebHO-MeTOinUecKast JTUHUS «MHOXXeCTBa U JIOTUKa» B OCHOBHOM TOCBSIII[eHa
3/IeMeHTaM TeOPUU MHO>KeCTB. TeopeTUKO-MHO>KeCTBEeHHbIe Tpe/iCTaB/IeHus TIPOHM3bIBAIOT BECh
KypC IIKOJIbHOM MaTeMaTUKU U TIpeJjiaraloT Haubosiee YHUBEPCATbHBIA 3bIK, 00beJUHSIOIINI
BCe pa3fenbl MaTeMaTUKU W e€ TIPWIOXKEeHUM, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHyecKue



JUCLUIUIMHBL B eiuHOe 1iefioe. [103TOMy Ba)KHO aTh BO3MOKHOCTb INKOJILHUKY TOHMMATh
TEeOPETUKO-MHOXKECTBEHHBIM SI3bIK COBPEMEHHOM MaTeMaTHKH U HCIO/b30BaTh €ro s
BBIDA)KEHHST CBOMX MBIC/IEH.

B kypce «Asnrebpa 1 Hauajla MaTeMaTHUECKOTO aHa/lM3a» MPUCYTCTBYIOT TAaK)XKe OCHOBBI
MaTeMaTUYeCKOro MO/IeNIMPOBaHMs, KOTOpPbIe MPHU3BaHbI C(OPMHUPOBATH HABBIKA TOCTPOEHUS
Mo/iesiell peasibHbIX CUTYal[|id, UCCIeA0BaHUS 3TUX MOJe/ell C TIOMOIIbIO arrapara anre6psl U
MaTeMaTUYeCKOro aHajvW3a M WHTEpNpeTaliy TO/yueHHBIX pe3y/bTaToB. Takue 3ajilaHus
BIJIETEHBI B KA&KZABIA M3 pa3/ie/ioB MPOrpaMMbl, MOCKOJBbKY BeCh MaTepHa/l Kypca IIHMPOKO
WCII0/Tb3YEeTCs /IS pellieHUs IPUK/IaHBIX 3a/au. [Ipy pellieHry peasibHbIX MPaKTUUeCKUX 3a/au
yualgecss — pa3BMBAlOT  HAOMOATeNIbHOCTb,  yYMEHWe  HaxOAWUThb  3aKOHOMEPHOCTH,
abcTparnpoBaThCsi, WMCMO/Ib30BaTh aHA/NOTHI0, 0000maTh ¥ KOHKPeTHU3WpOBaTh TMpobieMmy.
MesiTenbHOCTb TIO (POPMUPOBAHUIO HABLIKOB PpeIleHHs] MPUKIAJHBIX 3ajlau OpPraHU3yeTcs B
TpOLIeCCe U3yUeHUs BCeX TeM Kypca «Ajrebpa ¥ Hauajla MaTeMaTHUeCKOTO aHa/Tu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueGHOM r1i/71aHe Ha W3ydeHHe Kypca aireOpbl M Haual MaTeMaTHYeCKOro aHamu3a Ha 6a30BoM
yPOBHe OTBOAUTCA 2 yaca B Heziestro B 10 Kytacce.



COJEPXAHUE YYEBHOI'O KYPCA

Yuc/ia ¥ BBIYUC/TICHUA

ParonanbHbie uricia. OObLIKHOBEHHBbIE U [leCSITUUHBbIe APOOH, MPOLEHThI, OeCKOHEeUHbIe
nepuofivyeckie 7pobu. ApudmeTrueckue orepad € PalMOHAIBHBIMKA  YHC/IaMH,
npeoOpa30BaHUs UMC/IOBBIX BbIpaKeHUH. [IpuMeHeHWe pobeil W TIPOLIEHTOB /ISl PeIIeHHUs
TIPUK/IAIHBIX 3a/lau U3 Pa3/IMUHbIX OTpac/iell 3HaHUM U peanbHOM >KU3HU.

[enicTBuTenbHble yncaa. PaljMoHasibHble M MppalMOHa/bHbIE 4Kc/Ia. ApudmeThueckue
oreparyy C J1eMCTBUTeNbHBIMU UMCIaMH. [1prOivKEéHHbIe BBIUMC/IEHHS, TIPaBUIa OKPYTJIeHHS,
MIPUKK/IKA U OL|eHKa pe3y/ibTaTa BbIYUC/IEHUN.

CreneHb c LesnbIM TNokaszateneM. CtaHjapTHas (opMa 3anucy [1eHCTBUTeNbHOr0 YMCIa.
Wcnonb3oBaHve mofxojsiied (opMbl 3anvcy  JeWCTBUTENbHBIX UWCen [JJ/isl  pelLleHUs
NpaKTUYeCKUX 3a/a4 Y Mpe/iCTaBIeHus JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHU. [leHcTBUSI C apu@meTHUeCcKUMHU
KOPHSIMU HaTypasIbHOW CTeleHu.

CHHyC, KOCUHYC WU TaHI'€HC YMCJI0BOrO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI'€HC
YKC/I0BOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxxzecTBa ¥ TOXKJeCTBEHHbIe TIpe0Opa30BaHMsI.

[Tpeobpa3oBaHue TPUTrOHOMETPUUECKMX BbIpakeHUM. OCHOBHbIE TPUTOHOMETpPUUECKHUe
dbopMyibI.

YpaBHeHUe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pellleHMe HepaBeHCTBa. MeTtof,
VHTepBaJIoB.

PertieHue LienbIX ¥ poOHO-paliMOHa/IbHBIX YPaBHEHUM U HepaBeHCTB.

PerieHue vppainjoHanbHbIX YpaBHEHUU Y HEpaBeHCTB.

PerieHrie TpPUroHOMeTPUUECKHX YPaBHEHUM.

[TprMeHeHNe ypaBHEHMM M HepaBeHCTB K pellleHUI0 MaTeMaTHUeCKUX 3a/lay U 3ajau U3
Pa3IMuHbIX 00/1acTell HayKW W peasibHOM >KU3HH.

DyHKIUH ¥ rpaduKu

dyHKUWs, criocoObl 3aaHus GyHKIMU. ['paduk pyHkumu. B3aumHo oOpaTHbie QyHKIMH.

O6nacTb orpeziesieHUs1 1 MHOKECTBO 3HaueHMH QyHKImW. Hym dyskium. TIpomexyTkn
3HAKOIOCTOSIHCTBA. YETHbIE U HeUETHbIE (DYHKLIUHU.

CreneHHast (yHKLMsI C HaTypa/JbHbIM M LieJIbIM IOKasaTeseM. Eé cBoiicTBa U rpaduk.
CaolicTBa U rpadMK KOpPHS N-0M CTeIleHH!.

TpuroHomeTrpryeckass OKpPY)KHOCTb, OIpejie/leHde TPUTOHOMeTPUUeCKMX (PYHKLMH
YMCJIOBOTO apryMeHTa.

Hauana MaTeMaTH4eCKOro aHaau3a

[MocnesoBarenbHOCTH,  CrocoObl  33laHUsl  TOC/Ae/l0BaTeNbHOCTe.  MOHOTOHHBIE
110C/1e/J0BaTeIbHOCTH.

Apudmernueckas W reomeTrpuueckasi —Tporpeccdu. beckoHeyHo — yOwbiBaroijas
reomeTpuueckasi porpeccusi. Cymma 6eckoHeuHO yObIBaroliell reoMeTpuyeCcKOl MpOrpecCr.
dopmysa CI0XKHBIX NPOLIEHTOB. Vcrosnb30BaHWe MPOrpeccUy [jisl pelleHusl peajibHbIX 3a/ay
NIPUKJIa/IHOTO XapakTepa.

MHo)xecTBa U JIOTUKA

MHo>kecCTBO, orepaluu Haj, MHO)KecTBamu. [Iuarpammbl Jiiiepa—DBenHa. [IpumeHeHue
TeOpeTUKO-MHOXKeCTBEHHOI'O arrapara JJ/si ONMCaHUsl peanbHbIX MPOLECCOB U SIBJIEHWUMW, MPU
pellIeHnH 3a/ia4 13 IPYTUX yueOHBIX TIpeIMeTOB.

Omnpefenenve, TeopemMa, C1e/iCTBUE, J0Ka3aTeabCTBO.



IVIAHUPYEMBIE PE3YJ/IbTATBI

OcBoenne yuebHOro rpegmera «MareMaTHKa» [O/DKHO 00ecrieuMBaTh JOCTH)KEHHE Ha
YPOBHe cpegHero oOmiero o0pa3oBaHUs CAEAYIOUMX JIMYHOCTHBIX, METarpeJMeTHbIX U
TIpeJIMeTHBIX 00pa30BaTeIbHbIX Pe3y/IbTaTOB:

JINMHHOCTHBIE PE3YJIbTATDI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHs TPOrpamMMbl y4yeOHOTO mpeaMeTa «MaremMaThKa»
XapaKTepU3yIOTCS:

I'paxxmanckoe BocriuTaHue:

Cc(OPMHPOBAHHOCTLIO TPAXKJAHCKOM TO3MLMK  O0yuaroIierocss Kak aKTUBHOTO W
OTBETCTBEHHOT'0 UjleHa POCCHMCKOro 0O0IIecTBa, Tpe/iCTaB/ieHeM O MaTeMaTHUeCKHUX OCHOBaXx
(GYHKIIMOHMPOBAHUSI PA3/IMUHBIX CTPYKTYp, SIBJIEHWM, TPOLIEAYP TPa’KIAAHCKOTO O0OIecTBa
(BBIOODBI, OMPOCHI W TP.), YMEHWeM B3aUMOJEMCTBOBATb C COLMAIbHBIMA WHCTUTYTaMH B
COOTBETCTBUHM C UX PYHKLUSIMU U Ha3HAUEHUEM.

[TaTrproTrueckoe BoCIUTaHe:

c(hOpMHPOBAHHOCTHIO POCCUMCKON TPaXkKAaHCKOW WAEHTUYHOCTH, YBaXKEHUS K MPOILLIOMY
YW HacTOsIL[eMy POCCHMHCKON MaTeMaTWKH, LIeHHOCTHBIM OTHOILEeHHeM K [JOCTWKeHUSIM
POCCUNCKHUX MaTeMaTHKOB U POCCHUHCKOM MaTeMaTHUeCKOMW ILIKO/bl, K KCIO/JIb30BAHUI0 3THX
JOCTY)KEHUM B [[PYTMX HayKaX, TEXHOJIOTHSX, Cepax SKOHOMUKH.

[1yXOBHO-HPABCTBEHHOT'O BOCTIMTAHUSI:

OCO3HaHMEeM [JYXOBHBIX LIEHHOCTe PpOCCUMCKOrO0 Hapoja; C(HOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, 3TUUYECKOT0 TOBe/IeHNs], CBS3aHHOTO C MPaKTUYeCKUM MpHUMeHeHHueM
JOCTI)KEeHUM HayKU U [1esiTeIbHOCTbI0 yUEHOT0; OCO3HAaHKEeM JIMUHOTO BKJaJa B TMOCTpPOeHue
ycToluuBoro 6yzyiero.

JcTeTUYeCcKoe BOCIIUTaHKe:

3CTEeTUUECKMM  OTHOIIIEHWeM K MWPYy, BK/IHOYas  3CTeTUKY  MaTeMaTHueCKUX
3aKOHOMEpPHOCTel, OOBEKTOB, 3aflayu, peIIeHUH, pacCYy>KJeHW; BOCTPUUMUYMBOCTBIO K
MaTeMaTUUeCKUM acTieKTaM Pa3/InyHbIX BU/IOB UCKYCCTBaA.

®u3nyecKoe BOCIIMTaHKe:

chOpMUPOBAaHHOCTHIO yMeHUsI TIPUMEHSITb MaTeMaTUueCKhe 3HaHUs B UWHTepecax
310pOBOTO U Oe3oracHoro obpasza >KU3HU, OTBETCTBEHHOTO OTHOILEHWS] K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cbaTaHCUPOBAHHBIN PEXKUM 3aHSTHUM U OTAbIXa, pery/spHas (u3nueckas
aKTHUBHOCTD); (DM3UUeCKOTr0 COBEpIIeHCTBOBAHUS, MPHU 3aHSATUSIX CIIOPTHUBHO-03/J0POBUTE/ILHOMN
JesiITe/IbHOCTBIO.

TpyzoBoe BoCIUTaHKe:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHWEM LIEHHOCTH TPY/I0/I00MsSI; UHTEPECOM K Pa3/IMUYHbIM
chepam npodeccCoOHAaNBHOM JesiTeTbHOCTH, CBS3aHHBIM C MaTeMaTHKOW W e€ TIPUIOKeHUSIMU,
YMEHHEM COBEepILaTh 0CO3HAHHBIM BLIOOP OyayIel nMpodeccu ¥ peann30oBbIBaTh COOCTBEHHbIE
JKU3HEeHHbIe TI/IaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTemMaThyecKoMy 0Opa30BaHUIO U
camMo00pa30BaHUI0 HA TPOTSDKEHWH BCEM >KU3HW, TOTOBHOCTBIO K AKTMBHOMY YuaCTHUIO B
pellieHNM MPaKTUYeCcKuX 3a/lay MaTeMaTHyeCcKol HarpaB/eHHOCTH.

OKooruueckoe BOCIHUTaHHe:

c(hOpMHPOBAHHOCTBIO 3KOJIOTMYECKOW KYJ/bTypbl, MOHUMAaHWEM BJIUSHUSI COLMA/JbHO-
9KOHOMUYECKUX TIPOLIeCCOB Ha COCTOSTHHE TPUPOAHONM M COI[Ma/JIbHOM Cpefibl, OCO3HaHWeM
r00a/lbHOTO  XapakTepa  9SKOJIOTWYeCKMX TipobjeM; opueHTalMeld Ha  TIpUMeHeHHe
MaTeMaTUUeCKUX 3HaHWU [ijisg pellleHus 3afiau B 00J/1aCTH OKpY»Katolllei cpefibl, TJIaHWPOBAHUS
TOCTYIIKOB M OL[€HKW WX BO3MOXXHBIX MOC/Ie/[CTBUH /1JIs1 OKPY>Katolllel Cpejibl.

LleHHOCTH HAyYHOTO TO3HAHUS:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33DEHUs, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M OOIIIeCTBEHHOH MPAKTUKH, TOHUMAHUEM MaTeMaTHYeCKOH HayKu Kak Cchepbl
YeJI0BeUeCKOU /IeATeIbHOCTH, TArloB € Pa3sBUTHS W 3HAUYMMOCTH [l Pa3BUTUS L[UBUIM3ALIUY;
OBJ/IaZileHeM sI3bIKOM MaTeMaTWKH M MaTeMaTH4eCKOW Ky/JbTypod Kak Cpe/iCTBOM TIO3HaHUS
MHpa; TOTOBHOCTBIO OCYIIECTB/SITh TIPOEKTHYH0 U HCC/IeIOBaTebCKYI  /1esiTe/IbHOCTh
WHAVBU/IyalbHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MerTanpeMeTHbIe pe3yIbTaTbl 0CBOEHUS TIPOrpaMMbl yueOHOT0 rpeaMeTa «MareMaTHKa»
XapaKTepU3yITCS  OBJIaJIeHWeM  YHUBEpPCAJIbHBIMKA  NO3HA8ame/AbHbIMU  OelicmeusiMu,
YHUBEPCA/NbHbIMU ~ KOMMYHUKAMUBHbIMU ~ OelicmeusiMu,  YHUBEPCAAbHbIMU  pe2y/AsimueHbIMU
deticmeusimu.

1) YHueepcanbHble no3HasamesbHble Oelicmausi, obecneuusarom opmuposaHue 6azoebix
KO2HUMUBHBIX npoyeccos8 obyuarowjuxcsi (oceoeHue Memoo0o8 NO3HAHUS OKPYHCarowje20 Mupd,
npumMeHeHue /102u4ecKux, ucciedoeamenbCKUX onepayutli, ymeHutl pabomams ¢ uHpopmayueti).

ba3oBbie ornyeckuie AelCTBUS:

® BBLISIB/ISITH M XapaKTe€PHU30BaTh CYL[eCTBEHHbIE TMPU3HAKA MaTeMaTHUeCKUX O00BEKTOB,
TIOHSITUM, OTHOLLEHUN MeXAy MOHATHSMH; (OPMYJ/IMPOBATh OIpejesieHus] MOHSITHM;
yCTaHaB/IMBaTh CYIeCTBEHHBIN MPU3HAK K1acCU(UKaIy, OCHOBAaHUS J/1si 00001eHust
Y CpaBHeHUs, KpUTepUH TIPOBOAMMOTO aHA/IN3a;

®  BOCIPUHUMATh, (HOPMYIHMPOBATh W TIPe0OpPA3OBLIBATL CYXKIEHUS: yYTBEDJUTEbHbIE U
OTpHULIaTe/IbHbIe, eJUHUYHbBIE, YAaCTHBIE U 001I[1e; YC/IOBHBIE;

®  BbISIB/SITH MaTeMaTHUeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U U MPOTUBOpeuns B (pakrax,
JAHHbIX, HAOMIOEHUSIX W YTBEP)KAEHUSX; TIpejjiaraTb KPUTEPUM [I/isi BbISBIEHUS
3aKOHOMEPHOCTeN 1 IPOTUBOPEUMH;

® lelaTh BBIBOJIbI C WCTIO/b30BAaHHWEM 3aKOHOB JIOTHKH, [IeIYKTUBHBIX U WHAYKTHBHBIX
YMO3aK/IFOUeHUH, yMO3aK/IH0UeHuH 110 aHaIoruy;

® [POBOAWTH CAaMOCTOSTEILHO /I0Ka3aTe/IbCTBAa MaTeMaTHUECKUX YTBePXKeHHUM (TTpsiMble
¥ OT TIPOTUBHOTO), BBICTPAMBAaTh AapPryMEeHTAl[Ui0, TIPUBOAUTH TpPUMEPbl U
KOHTPIpHUMephI; 000CHOBBIBaTH COOCTBEHHBIE CYXK/I€HHS U BBIBOARI;

* BbiOWpaTh criocob pelleHysi yueOHOW 3ajaur (CpaBHMBAaTh HECKOJbKO BapHUaHTOB
pellieHus, BBIOMpaTh Haubosiee TMOAXOASAIINNA C YIETOM CaMOCTOSITE/IbHO BbI/Ie/IEHHBIX
KpUTEpUEB).

ba3oBbie uccieioBaTeNbCKUe JeUCTBUS:

® UCI0/Ib30BaTh  BOTMPOCHI  KaK  MCC/e/0BaTelbCKUA ~ MHCTPYMEHT  I103HaHMS;
dbopmMynMpoBaTh BOMPOCHI, (PUKCHUPYIOIIe TPOTHUBOPeure, Mpob/iemMy, yCTaHaB/IUBaTh
WCKOMOe U JaHHOe, (OpPMHUPOBATh TUIOTE3y, apryMeHTHMPOBaTb CBOI TIO3ULMIO,
MHeHUe;

® [IPOBOJUTH CaMOCTOSTE/IbHO CIJIAHUPOBAHHBIA 3KCIIePUMEHT, WCCIe[joBaHUe TI0
YCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTHUeCKOro OO0beKTa, sIBJIeHHs, IIpPOLecca,
BBISIBJIEHUIO 3aBUCUMOCTEH MeXy 00beKTaMH, sIBJIEHUSIMH, TIPOLIECCaMH;

® caMOCTOsTeTbHO  (OopMy/nMpoBaTh 0000IeHWss W BHIBOJBI TI0  pe3yJsibTaTaM
TIPOBe/IEHHOr0 HabJI0/ieH!s], UCC/Ie[loBaHusl, OLeHUBATh [JOCTOBEPHOCTh TMOYYeHHBIX
pe3y/bTaToB, BEIBOZOB U 0000111eHNUI;

® [IPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHe TPOLeCcca, a TaK)Ke BbIIBUraThb MPe/IIoI0KeHu s
0 €ro pa3BUTHH B HOBBIX yCJIOBUSIX.

Pabota c uHdopmarueii:

®  BBIABIATH JleUIUTEI UH(MOPMAIIVY, JaHHBIX, HEOOXOAUMBIX /1 OTBETA Ha BOMPOC U
JUIs1 pellieHust 3a/iaui;



BbIOMpaTh MHGOPMALMI0 W3 HCTOYHMKOB Ppa3/IMYHbIX THUIIOB, aHaIM3UPOBATh,
CUCTEMAaTH3UpPOBaThb M MHTEPIIPETUPOBaTh MH(POPMALMIO Pa3/IUUHbIX BUJOB U (hopMm
T1ipe/iCTaB/IeHNUs];

CTPYKTYypYpOBaTh HH(OpMalLMI0, TMpeACTaBIsATb €€ B  pas/MuHbIX (hopMax,
WITFOCTPUPOBATh IpadruecKy;

OlLleHMBaTh HaJE&XHOCTb MH(POpPMALMM MO CaMOCTOSITEIbHO C(OPMYJ/IMPOBAHHBIM
KPUTEPUSIM.

2) YHugepcaibHble KOMMyHUKamueHble Oelicmaeusi, obecneuugarom cghopMupo8aHHOCMb
COYUA/IbHbIX HABbIKOB 0OYUArOUWUXC.
Oob1ienue:

BOCIIPUHUMATh U (hOPMY/IMPOBaTh CY)XK/€HUSI B COOTBETCTBUH C YC/IOBUSMH U LIEISIMU
o0L[eHHsI; SICHO, TOYHO, T'DaMOTHO BBIPa)KAaTh CBOKO TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /IaBaTh MOSICHEHHS TI0 X0y PeIlIeHHs 3a/jaud, KOMMEHTHUPOBATh
TIOTyYeHHBIA Pe3yJibTar;

B X0/ 00CY>X/IeHHs 3a/laBaTh BOTIPOCHI M0 CYIIEeCTBY 00CY/1aeMoi TeMbl, TIPOOIeMbI,
peliaemMoi  3aJaud, BBICKA3blBaTh W/IeW, HalleJleHHble Ha TIOMCK  pelleHus;
COMOCTAB/SATh CBOM CYXKAEHHWA C CYXKAEHWsAMH [JpYruX YYaCTHUKOB JIMajora,
0OHapy>KHBaTb pa3/iMure ¥ CXOZCTBO MO3ULUI; B KOPPEKTHOU (opme (popMyTMpOBaTh
Pa3HOI/IacHsl, CBOM BO3PaKEHUS;

TIPe/ICTaB/ISITh Pe3yJ/IbTaThl PEIIeHUs 3a[jauM, IKCIIepUMeHTa, UCC/Ie/[0OBaHUs], TIPOEKTa;
CaMOCTOATE/IbHO BbIOMpaTh (POPMAaT BBICTYIUIEHHWs C YUYETOM 3ajjau Ipe3eHTaldd U
ocobeHHOCTel ayJUTOpHUH.

CoTpyaHUYeCcTBO:

TOHKMMaTh M MCII0/Ib30BaTh MPEMMYIeCTBa KOMaHJHOH W WHAWUBUAYaJbHOW pabOThI
NpU  pelleHuH YyueOHbIX 3a/lay; TIPUHUMAThb IieJib COBMECTHOW [IeATeIbHOCTH,
TJIaHUPOBaTh OPraHM3allMI0 COBMECTHOW paboThl, pacmpezensTh BHIbI paborT,
JIOTOBAapMBAThCsl, 0OCY)K/JaTh TPOLIECC W pe3ysbTaT paboThl; 0000maTh MHEHUs
HEeCKOJIbKUX JTHO/Ie;

y4aCTBOBAaTh B IPYMIOBLIX hopMax paboThl (06Cy>kaeHuss, 0OMeH MHEHUH, «MO3TOBbIe
IITYypPMbl» W WHBIE); BBIMOJHATH CBOK uacTb pPabOTBI W KOOPJWUHUPOBATh CBOHM
JIeVCTBUS C IPYTHMU UjleHaMH KOMaH/Ibl; OIleHWBaTh KaueCTBO CBOET0 BK/Ia/la B OOLIHi
TIPO/IYKT M0 KPUTEPHSM, CHOPMYTUPOBAHHBIM yUYaCTHUKAMU B3aUMO/IeMCTBYSI.

3) YHugepcanbHble pezyisimueHble Oelicmagusi, obecneuusaom (popmMupo8aHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHusanus:

COCTaBJIATH I1/IaH, a/IFTOPUTM DpeEIIeHHsA 3a[d4u, BbIﬁI/IpaTb criocob penieHUda C y‘—IéTOM

VMEIOIIUXCS PeCypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHMPOBAaTh M KOPPEKTHPOBATb
BapUaHTHI pelleHUH C yU6TOM HOBOW MH(OPMaLUH.
CaMOKOHTpPO/Ib:

B/IaJileTh HaBbIKAMM T03HaBaTe/IbHOM peuieKCMM KaK OCO3HaHUsl COBepIllaeMbIX
JeNCTBUHA W MBIC/IUTENBHBIX TIPOLIECCOB, WX pe3yJbTaTOB; BJaZleTh CIIOCOOaMHU
CaMOMPOBEPKHU, CaMOKOHTPOJIsi Mpoljecca W pe3yJsbTaTa pelleHds MaTeMaTh4yecKou
3a/1auu;

npeABUEeTh TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTh TPHU pelleHUM 3a/laul, BHOCUTh
KOPPEeKTUBHI B /IeATe/TbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, JAaHHBIX, HAMJEHHBIX
OLIMOOK, BLISIBJIEHHBIX TPYJHOCTEH;

OLIEHWBAaTb COOTBETCTBHE pe3ysbTaTa ILeJId W YCJIOBUSM, OOBSICHATH TPUUYMHEI
JIOCTHDKEHUS] WM HEJOCTIDKEHUsI pe3y/IbTaTOB /IesTeJIbHOCTH, HAaXOWTh OIIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OITBITY.

IIPEMETHDBIE PE3YJ/IbTATBI



OcBoenne yueObHOro Kypca «Anrebpa 1 Hauaza MaTeMaTHUeCKOro aHa/iu3a» Ha YPOBHe
cpeznHero o61ero 06pa3oBaHus JO/DKHO 00eCrieurnBaTh JOCTKEHHUE CJIeIyFOLIUX MPeMeTHBIX
obpa3oBare/ibHbIX pe3y/IbTaToB:

UYncia ¥ BBIYMCTIEHUS

OrneprpoBaTh MOHATHSMU: PAL{MOHA/IBHOE U /1eHICTBUTEbHOE YHCI0, 0OBIKHOBEHHAS 1
JlecITHYHast Apo0b, MPOLIEHTHI.

BbInonHATE apudmMeTHyecKye orepaLyy C palvoHaaAbHBIMU U 1eHCTBUTeIbHBIMU
YHUC/IaMHU.

BeirosiHATE NprbvKEHHBIE BEIUMC/IEHHS, UCTIO/IB3Ys TTPaBUIa OKPYT/IeHus, JiefiaTh
MIPUKUJIKY Y OLIEHKY pe3yJ/IbTaTa BbIYMC/IEHUH.

OnepupoBaTh NOHATUSIMU: CTeIleHb C Lie/IbIM [10Ka3aTesieM; CTaHAapTHas ¢popma 3arvcu
JleMICTBUTE/ILHOTO UMCla, KOPeHb HaTypaabHOM CTeleHU; NCI0/1b30BaTh MOAXOALIYI0 (hopMy
3aIMuCH [JeMCTBUTE/IbHBIX UMCel [i/1s pellieHUs] IPaKTUYeCcKUX 3a/iay U Npe/cTaB/IeHys JaHHbIX.

OneprpoBaTth NOHATUSMU: CUHYC, KOCUHYC U TaHT'€HC IPOM3BO/ILHOIO YTJ1a;
MICTI0/Tb30BAaTh 3aIMCh MTPOU3BOILHOIO YIJIa yepe3 0OpaTHbIe TPUTOHOMETpUYecKre QyHKIHH.

YpaBHeHus 1 HepaBeHCTBa

OnepupoBaTh NOHATUSIMU: TOXK/ECTBO, ypaBHEHNe, HepaBeHCTBO; Liesioe, pallioHaIbHOe,
VippaLMOHa/IbHOe ypaBHeHNe, HepaBeHCTBO; TPUTOHOMETPUYECKOe ypaBHEHUE;

BeIrosiHATE Mpeobpa3oBaHysi TPUTOHOMETPHUUECKUX BbIPa)KeHHU U pelaTh
TPUTOHOMEeTPUUEeCKHe ypaBHEHUSI.

BeirosiHATE peobpa3oBaHys 1ie/IbIX, paljiOHaMbHBIX M UPPaljUOHaIbHBIX BhIPAKEHUH U
pellaTb OCHOBHbIE THIIbI L|e/IbIX, PALMOHA/TIbHBIX ¥ MPPaLjMOHAa/IbHBIX YPaBHEHUM U HEPaBEeHCTB.

[TprMeHATH ypaBHEHUs ¥ HepaBeHCTBa /1JIs pellleHus] MaTeMaTUYeCcKUX 3a/iay U 3a7iau u3
Pa3IMUHbIX 00/1acTell HayKW W PeaslbHOM >KU3HH.

MopenvpoBaTh peasibHble CUTYaLU Ha sI3bIKe aareOpbl, COCTAB/ISTh BBIPDAKEHKS,
yPaBHEeHUs1, HepaBeHCTBa 110 YCJIOBUIO 3a/lauM, UCC/Ie[0BaTh IOCTPOEHHbIE MOJIeH C
MICTI0/Ib30BaHMEM arlapaTa aareophl.

dyHkuuu ¥ rpapuku

OneprpoBaTh NOHATHSAMU: (HYHKLUS, CTIOCOObI 3a/jaHns PyHKIMHM, 06/1aCTh Ompe/jesieHnst
Y MHOYKEeCTBO 3HaueHU QyHKIMHU, rpaduK QyHKIMH, B3aMMHO 0OpaTHbIe (yHKIIMH.

OnepupoBaTh MOHATUSAMU: YETHOCTb M HEUETHOCTb (DYHKLIMM, HY/IH (DYHKLIMY,
MIPOME)KYTKH 3HAKOIOCTOSIHCTBA.

Wcnonb3oBate rpadviku GyHKLWHN A7151 pelleHus] ypaBHeHU.

CTpouTh M UnMTaTh rpamKy JTMHEHHOU (PYHKLIUY, KBaJ|paTUYHOW (DYHKLIMY, CTE[IeHHOU
(YHKLIMY C Lie/IbIM [T0Ka3aTesieM.

Vcnonb3oBath rpavky (PyHKLMH /1J11 UCC/Ie0BaHMS MPOLIECCOB U 3aBUCUMOCTeN NPy
pellIeHrH 33/ia4 13 IPYTUX yueOHBIX TIPeIMETOB U PealbHOM >KU3HH; BbIpaKaTh (hOpMy1amMu
3aBUCUMOCTH MeXKy BeJTMUMHaMHU.

Hauana MaTeMaTH4eCKOro aHaau3a

OneprpoBaTthb NOHATUSMMU: [10C/I€/]0BaTe/IbHOCTb, apu(mMeTHuUecKast U reoMeTpryecKas
NIpOrpeccuu.

OrnepupoBaTh MOHATHSIMU: OeCKOHEUHO yObIBaloIIasi reoMeTpruecKast Iporpeccusi, CyMma
OeckoHeuHO yObIBaroIIell reOMeTpUUeCKOM MTPOTrpeccr.

3aZiaBaTh MOC/Iej0BaTeIbHOCTH Pa3/IMuHbIMU criocobamu.Vicrnonb3oBaTh CBOMCTBA
110C/1e/j0BaTeIbHOCTEe!M U MPOrPeccrid /ij1s pellieHusl peasbHbIX 3a/jau NPUK/IaJIHOTO XapaKTepa.

MHo)kecTBa U JIOTUKA
OnepupoBaTh NOHATUSIMU: MHOKECTBO, OMlepaliiy Haji MHOXKecTBaMu. Vcronb3oBaTh
TeOpeTUKO-MHOXKeCTBEHHBIH anrnapaT Ji/isl ONMCaHus peasbHbIX [IPOLIECCOB U SBJI€HWH, [IPU
pellIeHnH 3a/ia4 13 IPYTux yueOHbIX ipeaMeToB. OreprupoBaTh MOHATUSIMU: OTIpeZiesieHue,
TeopeMa, C/Ie[iICTBHe, [J0Ka3aTe/lbCTBO.



TEMATHNYECKOE IVIAHUPOBAHMUE

KoinuecTBo uacoB DJIeKTPOHHBIE
No HaumMmeHnoBaHue (uudpoBbie)
n/ | pa3sjenioB M TeM Bcer | Konrtponbn | ITpakTuueck olép A30BATEALHELE
n NporpaMmsl 0 ble padoThI He padoThbI pecypce
MHoO>XecCTBa
palMoHa/bHBIX U
JIeCTBUTEJIbHBIX bubnuoreka IIOK
1 YHCel. 14 1 https://m.edsoo.ru/1568a
PaivoHanbHbIE ba3
ypaBHEHUS U
HepaBeHCTBa
DyHKLHH 1 bubmoreka LIOK
2 rpaguku. Creren 6 https://m.edsoo.ru/1568a
C 1e/TbIM ba3
TI0Ka3areyemM =
ApudmeTrueckuit
Ié:g E:I;HH_OH Bu6moreka LIOK
3 ) 18 1 https://m.edsoo.ru/1568a
WppaijioHanbHbIe ba3
ypaBHEHUS U =
HepaBeHCTBa
;DOP My7Ibl bubmoteka LIOK
4 PUTOHOMETPHH. 22 2 https://m.edsoo.ru/1568a
TpuroHomeTtpuuec ba3
Kle ypaBHeHUs =
ITociiepoBaTe/ibHOC Bubmaorexa [OK
5 5 https://m.edsoo.ru/1568a
TH U TPOTpPeccuu ba3
ggjg&ii}:ée’ bubnmmoreka LJOK
6 ’ 3 1 https://m.edsoo.ru/1568a
CHCTeMAaTH3aLys ba3
3HAHUM 2do
OBUIEE KOJIMYECTBO
YACOB IIO 68 5 0
ITPOT'PAMME




INIOYPOYHOE IVNTAHUPOBAHUWE

KosmmuecTtBoO

No ara JJ/IeKTPOHHBbIe
n/ | Temaypoka Hacos A uQppoBbIe
H3yYeHHUs
n oOpa3oBaTe/IbHbIE
Bcero | K/p pecypcbi
Lenbie ¥ palroHaIbHbIE Brb/morexa LOK
1 pail 1 01.09 https://m.edsoo.ru/746d5
yuciIa.
dce
Llenbie u bubmoreka LIOK
2 1 02.01 https://m.edsoo.ru/be888
paioHabHbIe UKC/Ia.
093
bubmoreka [IOK
3 [elicTBUTE/IbHBIE UKCIIA. 1 07.09 https://m.edsoo.ru/4d7f95
fe
BbeckoHeuHo bubmoreka [IOK
4 yObIBatoI1asi reoMeTpuyecKast 1 08.09 https://m.edsoo.ru/44dd1
TIpPOrpeccust 046
BeckoHeuHo bubnuoreka IIOK
5 yObIBatoI11asi reoMeTpudecKast 1 14.09 https://m.edsoo.ru/44dd1
TPOrpeccust 046
ApudmeTtrueckuii KOpeHb bub/morexa LOK
6. P ” P 1 15.09 | https:/m.edsoo.ru/d99d8
HaTypaJIbHOM CTereHw.
c/4
ApudmeTtrueckuii KOpeHb bub/morexa LOK
7. P ” P 1 21.09 | hitps:/m.edsoo.ru/2f36a3
HaTypaJIbHOM CTereHw. of
ApudmeTryeckuii KOpeHb Bub/morexa LOK
8. P N P 1 22.09 https://m.edsoo.ru/a97al
HaTypaJIbHOM CTereHu.
2d9
CrerieHb C paljMoOHaIbHbIM U bubmoreka LJOK
9. JIeICTBUTE/TIbHBIM 1 28.09 https://m.edsoo.ru/cb723f
[10Ka3aTe/sIMHU. bd
CrerieHs C palOHa/IbHBIM U bubmoreka LIOK
10. | meMcTBUTENBHBIM 1 29.01 https://m.edsoo.ru/3a23ac
MOKa3aTeasIMH. 15
CreneHb C palOHA/IbHBIM U bubmoreka IIOK
11. | gedCTBUTE/bHBIM 1 05.10 https://m.edsoo.ru/11ac6
TOKa3aTe/IsIMH. 8be
KonTposibHas padoraNe 1
12. | no Teme «/lelicTBUTE/IbHBIE 1 1 06.10
UKUC/Ia»
bubmoTeka LJOK
13. | Peluenue yripa>kHeHUH. 1 12.10 https://m.edsoo.ru/775f5d
99
14. | CteneHHasi pyHKIusI, ee 1 13.10 bubsmoreka [IOK




CBOICTBa U rpaQuK.

https://m.edsoo.ru/6ec7al
07

CreneHHast GyHKLYS, ee

bubmoteka LIOK

15. . 19.10 https://m.edsoo.ru/1914a
CBOICTBa U rpaQuK.
389
CreneHHast GyHKLYS, ee Bubmorexa [OK
16. ! YHKLWMA, 20.10 https://m.eds00.ru/50bdf2
CBOICTBa U rpaQuK. 6d
B3aumMHo obpaTHbIe bubmoteka LIOK
17. | dyskuuu. CnoxxkHas 09.11 https://m.edsoo0.ru/66446
byHKIWS d3e
B3aumHo obpaTtHbIe bubmoreka IIOK
18. | pyskuuu. CrnoxxHas 10.11 https://m.edsoo.ru/6eadc6
byHKIS f1
PaBHOCU/IbHBIE YDaBHEHUS U bub/morexa LOK
19. yp 16.11 https://m.edsoo.ru/3f25a0
HepaBeHCTBa 47
PaBHOCU/IbHBIE YDaBHEHUS U bub/morexa OK
20. yp 17.11 https://m.edsoo0.ru/69106
HepaBeHCTBa
ae’
DDAl HELE bubmiorteka LJOK
21 bpan 23.11 https://m.eds00.ru/9362fe
ypaBHEeHMS.
a9
WNppauyoHasnbHbie bubmorexa LOK
22 | PP 2411 | https:/m.eds0o.ru/78d9b
ypaBHEHMSI.
391
bubmioTeka LJOK
23. | Pemenue ynpakHeHHH. 30.11 https://m.edsoo.ru/de7ca3
3e
KonTpoibHasa padoTa Ne2
24, | o TeMe «CTereHHast 01.12
GyHKLMS».
25. | Pemmenue ynpa)kHeHHH. 07.12
26. | PaguaHHasg mepa yria. 08.12
27 [ToBOpPOT TOUKU BOKPYT 14.12
Hayvasia KOOpAWHAT.
78, [ToBOpOT TOUKU BOKPYT 15.12
Hayvasia KOOpAMHAT.
OnpepeneHvie CMHyCa Bubmmorexa [OK
29. PeA yea, 21.12 https://m.edsoo.ru/5f605e
KOCHHYCa Y TaHTeHca yrJia. 40
OnpesenieHre cuHyca Bnb/morexa LOK
30. PeA yed, 22.12 https://m.edsoo.ru/ec9f4d
KOCHHYCa Y TaHreHca yrJia. 78
31. | 3HaKu crMHycCa, KOCUHYyCa U 28.12 bubsmoreka [IOK




TaHI'eHCa.

https://m.edsoo.ru/b8f5d4
9a

3aBUCUMOCTb MEXIY
CHUHYCOM, KOCHYCOM 1

bubmiorteka LJOK

32. 29.12 https://m.edsoo.ru/f1{f92
TaHT'eHCOM OJJHOT'O U TOTO 20
Ke yrJia. =
e o Sumorera 10K
33. YCOM, Y https://m.edsoo.ru/6df195
TaHT'eHCOM OJJHOT'O U TOTO 20
Ke yria. —
TpuroHomMeTprUUecKue Brbmorea LIOK
34. P P https://m.edsoo.ru/6b61c
TOKZeCTBa.
278
Tpuronomerpuyeckue bubmorexa OK
35. P P https://m.edsoo.ru/5f605e
TOXX/|eCTBa.
do
CuHYC, KOCUHYC U TaHTeHC bub/morexa LOK
36. e y https://m.edsoo.ru/ec9f4d
YIJIOB O U —(.
78
bubmioreka LJOK
37. | ®opMyJIbl C/I0KEHUSL. https://m.edsoo.ru/b8f5d4
9a
bubmiorteka LJOK
38 DopMyJIBI C/I0KEHUS. https://m.edsoo.ru/f1ff92
20
CHHYC, KOCHHYC M TaHT€HC Bubmmorexa [OK
39. e Y https://m.edsoo.ru/6df195
JIBOMHOTO yTJa. 20
CHHYC, KOCHHYC ¥ TaHT€HC Bubmorexa [OK
40. e y https://m.edsoo.ru/5f605e
T0JIOBUHHOTIO yTJIa. a0
bubmioreka LJOK
41. | ®opmysbl IpUBeJeHUS https://m.edsoo.ru/ec9f4d
78
bubmioreka LJOK
42. | ®opMysibl IpUBeJeHUs https://m.edsoo.ru/b8f5d4
9a
CyMMa 1 pasHOCTb CUHYCOB. Bbubmoteka LIOK
43. | CymMMa 1 pa3HOCTb https://m.edsoo.ru/f1{f92
KOCHHYCOB. 20
CymMa 1 pa3sHOCTb CUHYCOB. bubmoreka LIOK
44. | CymMMa 1 pa3HOCTb https://m.edsoo.ru/6df195
KOCHHYCOB. a0
45. | KonrposbHas padora Ne 3

T0 Teme
«TpuroHomeTpuueckue




(hopMyIbI»

bubmiorteka LJOK
46. | YpaBHeHHe COS X = a https://m.edsoo.ru/6baefe
19
bubmiorteka LJOK
47. | YpaBHeHHe COS X = a https://m.edsoo.ru/a1f8d1
41
bubmiorteka LJOK
48 YpaBHeHue C0S X = a https://m.edsoo.ru/65a0£2
do
bubmioTteka LJOK
49. | YpaBHeHue sin X = a https://m.edsoo.ru/0d8a7
70d
bubmoreka LJOK
50. | YpaBHeHue sin x = a https://m.edsoo.ru/cec287
74
bubmoreka LIOK
51. | YpaBHeHue sin X = a https://m.edsoo.ru/e6eec6
50
52. | YpaBHeHue tg X = a
bubmoreka IIOK
53. YpaBHeHue tg X = a https://m.edsoo.ru/6baefe
19
Perienue bubmoreka LIOK
54. | TpUroHOMeTpUYeCKUX https://m.edsoo.ru/a1f8d1
ypaBHEHUH. 41
Perienue bubnuoreka IIOK
55. | TpUrOHOMETpPHUYECKUX https://m.edsoo.ru/65a0£2
ypaBHEHUH. do
Perienue bubnuoreka LIOK
56. | TPUrOHOMETPHUYECKUX https://m.edsoo.ru/0d8a7
ypaBHEHUH. 70d
Perienue bubmoteka LIOK
57. | TPUrOHOMETPHUYECKUX https://m.edsoo.ru/cec287
ypaBHEHUH. 74
bubmoreka [IOK
58. | PeiieHue yripaxHeHU. https://m.edsoo.ru/e6eec6
50
KoHnTtposibHasi padora Ned
10 Teme
59.
«TpuroHomerpuyeckue
YPaBHEHHSA»
60. | O60061eHue, bubmoteka LIOK

cUCTeMaTH3aLs 3HaHWH 3a
KypC a/ireOpbI ¥ Hayvas
MaTeMaTH4ecKoro aHanm3a

https://m.edsoo.ru/188bbf
6¢C




10 xacca

O06o0611eHme,
cUcTeMaTH3alysl 3HaHUH 3a

bubmoreka [IOK

61 KypC aareOpbl ¥ Hauas 1 https://m.edsoo.ru/188bbf
MaTeMaTHUeCKOro aHa/Iu3a 6¢C
10 knacca
O06o011eHue,
cUCTeMaTr3alus 3HaHUM 3a bubnuoreka IIOK
62 KypC ajareOpbl ¥ Hauas 1 https://m.edsoo.ru/33e66
MaTeMaTHuecKoro aHaiu3a 29e
10 knacca
KoutponbHas padora Ne5
63 1
1o Teme «IloBTOpeHue»
ApudmeTnueckas u
reoMeTpuuecKas
IIPOrpecCuu. bubmoteka LIOK
64 Wcnonb3oBanue 1 https://m.edsoo.ru/d3666
TIPOTrPeccuu JiJisi peleHust 918
peasibHBIX 3a7au
TIPUK/IAIHOTO XapakKTepa
BeckoHeuHo y6biBatorias
;e?sez?;:céaima bubnuoreka LIOK
65 borp Y . 1 https://m.edsoo.ru/1cbf72
OeckoHeuHO yObIBaroIIei b1
reoMeTpUuecKou -
TIpOrpeccuu
@opMyJia CJI0KHBIX Bub/morexa LOK
66 1 https://m.edsoo.ru/538fc4
TIPOLIEHTOB
37
@opMyJia CJI0KHBIX Brb/morexa LOK
67 1 https://m.edsoo.ru/c2627
TIPOLIEHTOB
eca
O06o011enHue,
cucTeMaTr3alus 3HaHUM 3a bubmioreka LJOK
68 KypcC anrebpbl ¥ HavYasI 1 https://m.edsoo.ru/49f1b8
MaTeMaTHuecKoro aHain3a 27
10 ksacca
OBILIEE KOJIMYECTBO YACOB 68

110 ITPOI'PAMME




IMPOBEPSAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHNMSI OCHOBHOI
OBPA30OBATEJ/IbHO! ITPOT' PAMMBI

Ko o
I oﬁlie eMOr IIpoBepsiemMble npeMeTHbIE Pe3y/1bTaTbl 0CBOEHHs 0CHOBHOU
pobep oOpa3oBaTe/IbHOI MPOrpaMMsbl cpejiHero odiero odpa3oBaHus
0 pe3yJbTarTa
1 Uncsia ¥ BBIYMCIIEHUS
11 OneprpoBaTh NOHATHSMU: pPaLMOHAJILHOE W JIeWCTBUTENbHOE UKCIIO,
' 0OBIKHOBEHHasI U JIeCITUYHast PO0b, IPOLIEHThI
12 BbimonHATe  apumMeTHueckye orepaldd C  paljMOHa/JbHBIMU U
) JeMICTBUTE/IbHBIMU YMC/IaMU
13 BbinonHATe  NpUOMKEHHBIE — BBIYMC/IEHUs, MCIIOJIb3ysl  TpaBWiIa
) OKpYTIJIeHUs], [le/1aTh MPUKU/IKY U OLIeHKY pe3yJ/bTaTa BbIUMC/IeHUM
OnepupoBaTh MOHATUSIMU: CTeleHb C Lie/bIM [0Ka3aTesieM, CTaH/apTHas
14 (opma 3ammcH JelCTBUTENBHOIO UMC/a, KOPeHb HaTypaibHOW CTereHwy;
' WCIO/1b30BaTh MOAXOALIYI0 (OPMY 3alUCH JelCTBUTE/bHBIX YMCes [Is
pellieHHs] TPAaKTUUeCKUX 3a/1au Y Mpe/iCTaB/IeHus JAHHbIX
OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TaHIeHC MPOU3BOJIBHOIO
1.5 yI/1a; WCIO/Ib30BaTh 3allMChb IPOM3BOJBHOTO yrIja uepe3 oOpaTHble
TPUrOHOMeTpHUYeCcKHe (PyHKLMU
2 YpaBHeHUsI U HepaBeHCTBa
OnepupoBaTh NMOHATUSIMU: TOXK[ECTBO, YpaBHeHHe, HEPaBeHCTBO, LieJIoe,
2.1 paLoHaNbHOe, VippaliOHaIbHOe ypaBHeHUe, HepaBeHCTBO,
TPUTOHOMEeTPUUYECKOe YpaBHeHHe
29 BeinonHATe  1peobpa3oBaHusl TPUTOHOMETPUUECKUX —BbIpaKEHUH U
] pelaTh TPUTOHOMeTPUYeCKUe YpaBHEeHHUs
BhInosHATE TipeoOpa3oBaHus LIe/bIX, PaljMOHAIbHBIX ¥ UPPALMOHATbHBIX
2.3 BbID&)KEHUM W pellaTb OCHOBHbIE THIbI Lie/bIX, palMOHAIbHBIX M
VppaLMOHA/IbHBIX YPaBHEHUM U HEPaBeHCTB
24 [TpuMeHATH ypaBHEHMs] M HepaBeHCTBA JJ/Is1 pellleHus] MaTeMaTHU4eCKUX
) 3a/la4 ¥ 3a/jau M3 pa3IMuHbIX 001acTel HAyKU U peabHOM )KU3HU
MopenvpoBaTh peanbHble CHUTyallud Ha $3blke anreOpbl, COCTaB/SThH
2.5 BbIp&)KEHMs], ypaBHEHUS, HepaBeHCTBA I10 YCJIOBUIO 3a/lauy, UCC/Ie/l0BaTh
TIOCTPOEHHbIe MO/Ie/IM C UCIIOb30BaHKEM armapara aareopbl
3 DyHKLMU U TpadvKu
OmeprpoBaTh TMOHATUSAMU: (YHKIHMS, CHOCOObI 3afaHusi  (YHKLUH,
3.1 00/1acTh  OTIpeZie/IeHUs] M MHOXKECTBO 3HaueHW (QYHKUUM, Tpaduk
(hyHKIMY, B3aUMHO 0OpaTHbIe (PYHKIUH
3.9 OnepupoBaTh MOHATUSMU: UYETHOCTb W HEUETHOCTb (YHKLWH, HYJIU
(OYHKL[MU, TIPOMEKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Vicniosib30Bath rpavku (QyHKLWM /17151 pellieHus] YpaBHeHUI
3.4 CTpouTh M uuTaTb Trpa(UKu JIMHEMHOW (YHKLUM, KBaJpaTUUYHON
) (YHKLMH, CTeNleHHOM (PYHKIMHM C 1]e/IbIM TI0Ka3aTeneM
3.5 Wcnonb3oBaTh rpapuku (QyHKLMM [/ KCC/Ie[0BaHUsS TPOLeCCOB U

3aBUCUMOCTeN TpU pellleHuH 3aflay U3 APYruxX yueOHbIX TpeJMeTOB U
peasibHOW  JKW3HH, BBIPDAKATh  (OPMy/TIaMH  3aBUCHMOCTH  MEX[Y




Be/IMUYMHAMHU

4 Hayasia MmaTeMaTHuyeckoro aHaausa

41 OneprpoBaTh MOHATUSIMU: [10C/I€[0BATE/IbHOCTb, apupMeTHueckas |
reoMeTpHUYecKast IPOrpeccumn
OrepypoBaTh TOHSATHSAMHU: OEeCKOHeYHO YOBbIBAoIjasi reoMeTphuecKast

4.2 mporpeccusi, cymMma OeckoHeuHO yObIBaroilleii reoMeTpUuecKoin
TIPOrPeCcCum

4.3 3a/iaBaTh MOC/IEA0BATEIbHOCTH PA3/IMUHBIMU CIOCOOaMU

44 Vcnosp30BaTh CBOMCTBA IOC/I€[0BATe/NbHOCTEM W TMPOTPecCUd s
pellieHus pea/lbHbIX 3a/iau IIPUKJIaJHOrO XapaKrepa

5 MHOXXeCTBa 1 JIOTMKa

5.1 OnepupoBarb NOHATUAMU: MHOXKECTBO, OllepaLiiy Haji MHOXKeCTBaMU
Vcnonb3oBaTh TeOPeTHMKO-MHOXKECTBEHHbIM —ammapar /JJs  ONUCAHUS

5.2 peasibHbIX TPOLIECCOB M SBJE€HWM, MpPU pelleHUH 3ajady W3 [PYyrux
y4eOHBIX MPeZIMETOB

53 OneprpoBaTb  TNOHATUSIMU:  OIIpefie/ileHWe, TeopeMa, C/le/ICTBUe,

JA0Kad3daTe/JIbCTBO




ITPOBEPAEMBIE DJIEMEHTBI COJEPXKAHUA

IIpoBepsieMblii 371eMeHT CO/iep)KaHusA

Kop,
1 Yucsia U BBIYUCTIEHUS
PayioHanbHble  umcia. OOBIKHOBEHHbIE U JieCITUUHbIE JPOOH, TIPOLIEHTHI,
OeckoHeuHble  TepuoAuyeckre  Apobu.  Apudmeruueckde — omepaluM €
1.1 paLMOHa/MBHBIMUA YKC/IaMU, TPeoOpa30oBaHusl UMC/IOBLIX BbIpaKeHHW. [IprMeHeHue
Jpobeli ¥ TIPOLIEHTOB /ISl pellleHus] TPUK/IaJHBIX 3alay M3 Pa3/IMUHbIX OTpacjeu
3HAaHWU U peasibHOU >KU3HU
HeucrtBurenpHple  uynciaa.  PanuoHasbHble M MppalOHaJbHBIE — YMCJIA.
1.2 ApudmeTtnueckre orepalid C JIeHCTBUTeNbHBIMU uuciaMu. [1pubnvkéHHbIe
BBIUKC/IEHUs], TPaBUJIa OKPYIVIEHUs], IPUKK/IKA U OLIeHKa pe3yJsibTara BbIUMC/IeHUN
Crenenb C 1LenbIM rokasaresneM. CTaHfapTHas (opMa 3amMcy JAeHCTBUTEbHOIO
1.3 yncna. Vcnonb3oBaHue noaxopsileli ¢GopMbl 3alMCHU [IeHCTBUTE/IbHBIX YHUCe /IS
pelleHus] TPAKTUUeCKUX 3a/iau M Mpe/iCTaB/IeHus JaHHbIX
14 ApudmeTtrueckuit KOpeHb HaTypajbHOM cTemneHU. [lelcTBUA € apupMeTHYeCKUMU
KOPHSIMU HaTypa/IbHOU CTelleH!
15 CrHyC, KOCHMHYC ¥ TaHIeHC UUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHreHC YMCI0BOIr0 apryMeHTa
2 YpaBHeHUsl U HepaBeHCTBa
2.1 Tox/ecTBa v TOXX/JeCTBeHHbIe peoOpa30BaHUs
29 [Tpeobpa3oBaHue TPUTOHOMETPUUeCKUX BbIp&KEHUM. OcHoBHbIE
) TPUrOHOMeTpHUYecKHe (opMyJibl
23 YpaBHeHue, KopeHb YypaBHeHus. HepaBeHCTBO, pellleHuWe HepaBeHCTBa. Metoz
VHTEpBaJIOB
24 PeliieHue 11e/IbIX ¥ APOOHO-PALIMOHA/ILHBIX YPABHEHU W HEPAaBeHCTB
2.5 PerieHne vppaijMoHaJbHbIX YPaBHEHUM U HEDABEHCTB
2.6 PelleHre TpUrOHOMETPUUECKUX YPaBHEHUN
27 [TpriMeHeHVe ypaBHeHHI U HePaBeHCTB K pelleHHI0 MaTeMaTUYecKrX 3aZiau y 3ajau
) 13 Pa3/IMYHBIX 00J1acTell HAaYKU U peaibHOU XKU3HU
3 DYHKIUU U TpadyKu
31 @yHkuyMs, crocobbl 3azanus ¢yHKipW. ['paduk ¢yHkmy. B3aumHOo oOpaTHBbIE
byHKLMU
3. Ob6nactb ompefeieHUss YW MHOKeCTBO 3HaueHud ¢yHkuyu. Hym QyHxumu.
) ITpomMeKyTKM 3HAaKOMOCTOSIHCTBA. YETHbIe Y HeuéTHbIe (PYHKIMU
33 CreneHHasi ¢yHKUMSI C HaTypaJbHbIM M LieJibiM TOKa3aTeneM. Eé cBoiicTBa u
) rpaduk. CBoMcCTBa U rpayK KOPHS N-0il CTeneHu
3.4 TpuroHoMmeTrpryeckass OKPY>KHOCTb, ONpefie/ieHle TPUTOHOMeTpPUUeCKUX (DYyHKLMM
YMCJIOBOT'O apryMeHTa
4 Hauasia MaTemMaTueckKoro aHaausa
41 [MocnenoBaTenbHOCTH, CIIOCOOBI  3aflaHUS  TIOC/Ie[0BaTeIbHOCTE. MOHOTOHHBIE
110C/IeI0BaTe/IbHOCTH
4.2 ApudmeTtnueckass ¥ TeoMmeTpuueckas Tporpeccu. beckoHeuHO yObIBaroIas

reoMerpuyueckas nporpeccus. Cymma OeckoHeuHO yObIBaroIieil reoMeTpuyecKoi




nporpeccud. dopMysia C/I0KHBIX TPOLIEHTOB. lcronb3oBaHue IMPOrpeccuu [yist
pelleHNsl peabHbIX 3a/iau MPUK/IAJHOrO XapakTepa

S5 MHoOKeCTBa 1 JIOTUKa
MHoXecTBO, oOllepaluM HaJ, MHOXeCTBaMU. /[luarpammbl Oislepa — BenHa.
5.1 [IpumMeHeHVe TeOpeTMKO-MHOXKECTBEHHOI'O arrapara Jjisi OINWCaHWs peasbHbIX
TIPOIIECCOB U SIBJIEHUH, TP PEIlIeHUH 3a/jau U3 IPYTUX YUeOHBIX MPeIMETOB
5.2 OrnipeiesieHue, TeopeMa, C/Ie/ICTBUE, [10Ka3aTe/IbCTBO




ITPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30BATEJ/IbHOM
ITPOI'PAMMBI CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA

Kop ITpoBepsieMmbie TPe0OBaHKA K MPeMETHBIM Pe3y/IbTaTaM 0CBOeHHS
MIPOBEPSAEMOro OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI CPeJHEro 00IIero
TpeOoBaHHUs oOpa3oBaHus

BnaseHve meTojamu [oOKa3aTenbCTB, airOpUTMaMH peLIeHUs 3a/ay;
yMeHre (OpPMy/IMpOBaTh M OINEpUpOBaTh IOHATUSIMU: OIpejesieHue,
akCMoMa, TeopeMa, Cje[CTBHe, CBOMCTBO, IPU3HAK, J[0Ka3aTe/bCTBO,
pPaBHOCH/IbHBIE (DOPMYJ/IMPOBKY; MPUMEHATh UX; yMeHHe (hOpMy/IUpOBaTh
oOpaTHOe W TIPOTHBOIIOJIOXKHOE YTBEpPXKIEeHHe, TIPUBOAUTEL TPUMeEphl U
KOHTPIIPHMEpPB], HCIO/Ib30BaTh METOJ, MareMaTh4yecKod WHAYKLUY;
MPOBOJMUTH  JlOKa3aTe/bHble DPAaCCy)XJeHWsl Tpy pelleHUd 3a/jady,
1 OLIeHMBaThb  JIOTMUECKYH)  TPaBUJBHOCTb  pacCyX[eHWW; yMeHHe
OMepupoOBaTh TMOHATHSMU: MHOXXECTBO, IMOZMHOXXECTBO, OIepaluu Haj
MHOKeCTBaMH; YMeHHMe MCII0/Ib30BaTh TEOPeTHKO-MHOXKeCTBEHHBbIH
anmapar JJ1s ONKCaHusl peasbHbIX MPOLIECCOB U SBJIEHWH U NIPU pelLleHun
337a4, B TOM UHCIe U3 /JpPyrux yueOHBIX IIpeJMETOB; yMeHHe
OIepupoBaTh MOHATUSAMM: Tpad, CBA3HBIA rpad, AepeBo, LMK, rpad Ha
IJIOCKOCTH; YMeHHe 3a/aBaTb W ONUCHIBaTh TIpadbl pas3IuUYHBIMU
crocobamu; MCIoJIb30BaTh rpadbl PU pellieHnH 3a/jau

YMenue onepupoBaTh MOHATUSMU: HATypa/JbHOE UHUCIIO, Lie/loe YUCIIO,
CTerleHb C Le/IbIM [10Ka3aTesleM, KOpeHb HaTypa/IbHOM CTeIeHH, CTeleHb C
palMoHaNbHBIM M0Ka3aTesieM, CTeleHb C JeMCTBUTE/IbHBIM MT0Ka3aTeseM,
norapupmM uWcia, CMHYC, KOCHHYC WU TaHTeHC MPOU3BOJIBHOIO YMC/IA,
OCTaToOK I10 MOZYJ/IO, paljMOHa/bHOe UMUC/I0, UppaLdOHa/IbHOe YUCIIO,
MHO)XeCTBAa HaTypa/IbHbIX, Le/bIX, PpalMOHA/IbHBIX, [eUCTBUTE/IbHBIX
yucesl; yMEHWe MCIO/Ib30BaTh TMPU3HAKU [e/IMMOCTH, HaWMeHbIINU
00wl fenvTes’b ¥ HavMeHbllee oOljee KpaTHOe, anroput™m EBkinza
[Py pellleHWH 3a/ay; 3HAKOMCTBO C Pas3/IM4YHbBIMUA I103ULMOHHBIMU
CUCTEeMaMU CUUC/IEHWS; YMEeHHe BBIO/HATh BBIUMC/IEHHE 3HAUeHUM U
rnpeobpa3oBaHusi BbIp@&KEHWH CO  CTeleHs MU W Jiorapudmamu,
2 npeoOpa3oBaHusi ~ APOOHO-pAallMOHANBbHBIX  BBIDAKEHWH;  yMeHHe
OMepupoBaTh TOHATHUSMU:  [10C/Ie[0BATeNbHOCTb, apumMeTHyecKas
Mporpeccusi, TeoMeTpyyYecKas Tporpeccusi, 0OeCKOHeYHO yObIBaroLast
reomMeTpyuueckKas Iporpeccusi; yMeHue 3a/aBaThb I10C/1el0BaTe/IbHOCTH, B
TOM YMC/Ie C MOMOILBI0 PeKypPpPeHTHbIX (OpMyJ/; YMeHHe OIepupoBaTh
TOHATHSMU: KOMIUIEKCHOE YMCJIO, COIPSDKEHHBbIE KOMIUIEKCHbIe 4MCIIa,
MOJlyJIb U apryMeHT KOMITJIEKCHOTO YMC/a, (opMa 3arich KOMILIEKCHBIX
yuces1 (reoMeTpyUYecKasi, TPUTOHOMeTpUYecKass U anreOpanyeckas);
yMeTb TIPOM3BOJWThH aprpMeTHuUecKue J[eHCTBUS C KOMILIEKCHBIMU
yuc/aamy; TPUBOAUTEL TIPMMephbl MCII0/Ib30BaHUsl KOMIIIEKCHBIX YMCeT;
OIepUpOoBaTh MOHATUAMU: MaTpuLia 2x2 U 3X3, olpeje/nTe/lb MaTPULIbL,
reoMeTpUUeCKHUH CMBIC/I OTIpefie/TuTeJIst

3 YMmeHue OreprupoBaTh TIOHATHUAMM: PALIMOHA/IBHBIE, HWPPallMOHA/ILHEIE,
I1I0Ka3aTe/IbHbIe, CTeIleHHbIe, J'IOl"apI/I(bMI/I‘—IECKI/Ie, TPUTOHOMETPpHUUYECKHE
YpaBHEHHA W HEPABEHCTBd, HWX CHUCTEMbI; YM€HHE OIleprupoBdTb




TIOHSAITUSIMU: TOXK/IECTBO, TOXKJECTBEHHOe TpeoOpa3oBaHMe, ypaBHEHHe,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUWI U HepaBeHCTB, PaBHOCU/IBHOCTb
ypaBHEHWV, HepaBeHCTB U CHUCTeM; yMeHHe pellaTb ypaBHEHUs,
HepaBeHCTBA M CHUCTeMbl C TIOMOLIBIO pa3/W4HbIX IPUEMOB; pellaTh
ypaBHEHHsl, HepaBeHCTBA U CHUCTeMbl C T[apaMeTpoM; IIpPUMEHSThb
ypaBHEeHUs], HepaBeHCTBA, MX CHUCTEMbI /Il pellleHUs] MaTeMaTHueCKuX
3a/lau U 3a/jau U3 pa3/IMuHbIX 06/1acTell HAYKW U peaibHOM >KU3HU

YMeHve orepyupoBaTh TOHATUSMHU: (YHKLMS, UETHOCTb (DYHKIMH,
MepUoOJUYHOCTb (YHKLMM, OrpaHUUeHHOCTb (DYHKLMM, MOHOTOHHOCTb
GbyHKUMHM, 5KCTpeMyM (YHKLMH, HauboJiblllee U HavMeHblllee 3HaueHust
(GyHKIUM Ha TIPOMeXYTKe, HerlpepbiBHast (DyHKI[UsSI, aCUMITTOTHI rpaduKa
¢byHKUMY, TiepBasi U BTOpasi TPOM3Bo/iHasi (QYHKIMU, TeOMeTpUUecKuil 1
busnyeckuid CMBICJI TIPOM3BOJHOM, TepBooOpa3Hasi, OIpe/enéHHbINA
VHTerpaja; yMeHue HaXOJUTb aCUMMTOThI rpaduka (QyHKIMM; yMeHUe
BBIUMCJ/IATE  NPOM3BOJIHbIE  CYMMBbI, TIPOM3BEeJIeHUsl, YaCTHOIO U
KOMIIO3ULIMM (PYHKLIMK, HaXOJUTh ypaBHEHHe KacaTeJbHOM K rpaduky
(GyHKUMY; yMeHMe HaxXOJUTb MPOU3BOJHbIE 37eMeHTapHbIX (YHKLIWN;
yMeHHe WCI0/b30BaTh TPOU3BOJHYIO [JIsi WCCIe[oBaHUS (DYHKIMM,
HaXOJUTh HaubosblIe W HauMeHbIMe 3HaueHWs (PYHKUWH; CTPOUTH
rpadMKyd MHOTOU/IEHOB C MCII0JIb30BaHWEM arlfapaTta MaTeMaTHUuecKoro
aHa/iM3a; NPUMEHSTb T[POM3BOJHYIO [/l HaXOXKAEeHHs HaWlyullero
pellieHUsi B TIPUK/IAZHbIX, B TOM UHCJIe COLMaJbHO-3KOHOMHUECKUX U
¢busnuecknx 3a7layax; HaXOAWUTh TUIOL[AAU U 00BEMBI (PUTYD C TIOMOIIBIO
VHTerpasa; MpUBOAUTH TPUMephl MaTeMaTHueCKOoro MO/|eTMPOBaHus C
MOMOIIBI0 AnddepeHLIMaTbHbIX YPABHEHUM

YMeHWe omnepupoBaTh TMOHATUAMH: Tpapuk GyHKUUM, obOparHas
(GyHKLMS, KOMIIO3WLMSL (PYHKLMM, JWMHeNHasi (YHKLMS, KBaJpaTUyHas
byHKIMS, paiyoHaIbHast byHKIMS, CTereHHast byHKIMS,
TPUrOHOMeTpUYeckre  (GyHKLMM, oOpaTHble  TPUTOHOMeTpUUecKHe
GyHKIUM, TOKa3aTejqbHasi UM Jorapudmuyeckasi GyHKIUM; YMeHHe
cTpouth rpaduKd W3ydeHHBIX (YHKLMMA, BBITIOMHATH Tpeobpa3oBaHus
rpadukoB (yHKIUH, UCIO/Ib30BaTh TPapUKHU /s U3yUeHUsl TIPOL[eCCOB U
3aBUCUMOCTeN, TIpY pellleHuH 3a/jau U3 ApyruxX yueOHBIX MpeiMeToB U
3a/lau U3 peaslbHOM >KU3HM; BbIpaKaTb (JOPMyJIaMH 3aBUCHMOCTH MEXIY
Be/IMYMHAMU; UCTI0Ib30BaTh CBOMCTBA U rpadmKy GYHKLUMN /IS pelleHust
ypaBHEHM, HepaBeHCTB M 3ajau C TlapaMeTpamy; H300pakaTb Ha
KOOpP/IMHATHOM TUIOCKOCTH MHOYKeCTBa pellieHUi YpaBHeHHUH, HepaBeHCTB
Y UX CUCTeM

YMeHue peliath TEKCTOBbIe 3a/jaud Pa3HbIX THUMOB (B TOM 4YMC/Ie Ha
TIPOLIeHTHI, OJIM U YacTH, Ha [IBWKeHHe, paboTy, CTOMMOCTh TOBapOB U
yCJIyT, HaJIOTH, 3aJjaud U3 00/1aCTH yTpaB/IeHUs TMUHBIMUA U CeMeHHBIMU
(¢uHaHCaMM); COCTaB/STh BbIDA)KEHUsl, ypaBHEHUsl, HEpPaBeHCTBA U UX
CUCTeMBI TI0 YC/OBUIO 3a/jaud, WCC/IeI0BaTh IOJIyUeHHOEe pellleHne u
OLIeHMBaThb TIPaBJOIOJ00HOCTh pe3y/bTaTOB; yMeHHWe MOJeIupOBaTh
peasbHbIE CUTyallud Ha sI3bIKe MaTeMaTHUKW; COCTaB/ISTh BBIPAKEHWS,
ypaBHeHUsl, HepaBeHCTBA M WX CHUCTeMbl [0 YCJIOBUIO 3a/lauM,
WCC/IeloBaTh TIOCTPOEHHbIE MO € WCTOh30BAaHMEM — amrapaTta
ayire0pbl, UHTEPIIPETUPOBATD TOJYYeHHBIN pe3y/bTar

YMeHue OMeprupoBaTh IMOHATUAMU. Cpe/iHee apI/Iq)METI/I‘-IECKOG, MeJHdHd,




HauboJiblllee ¥ HaMeHblllee 3HaueHus1, pa3Max, JUCTIepCcUsi, CTaHjapTHOe
OTK/IOHEHHe YHCJIOBOTO HabOpa; yMeHHe W3BJIeKaTh, UHTEPIPETHPOBATh
vHdopMalvio, NpeJCTaB/eHHYI0 B Tabyuliax, Ha JuarpaMMax, rpadukax,
OTpa’KaroIlyH0 CBOMCTBA peasibHbIX MPOLIECCOB U SIBJIEHUH; NPeJiCTaB/sATh
vHpOpMAIMI0O C TIOMOLIbI0 TabMWI, W [JuUarpamM; HCCJIe/j0BaTh
CTaTUCTUUECKHE [aHHble, B TOM UuC/le C NpUMeHeHWeM rpapuuecKkux
MEeTOZJOB U  SJIGKTPOHHBIX  CPeJCTB; rpauueckd MCC/Ie[0BaTh
COBMECTHble HaOJIIOfleHUsT C TIOMOIIbIO [JWarpaMM pacCerBaHUs U
JIMHEHOMN perpeccuu

YMeHue ornepupoBaTh MOHATUSAMU: CJIyYalHBbIM OMBIT M CIy4aiiHOe
coObITHe, BEPOSITHOCTH C/IyYallHOTO COOBITHS; yMeHHe BBIUHC/ISTh
BEPOATHOCTb C MCIO/b30BaHUEM Trpa(UuecKux MeTO/0B; NPHUMEHSITh
(dopMy/bl CIOXKEHHSI U YMHO)KEHHsI BepoSTHOCTeH, (opMy/y IOJHOU
BeposiTHOCTH, ¢opmyny BepHysuiv, KomOuHaTOpHBIE (DaKThl U (HOPMYJIBI;
OLIeHMBaTh BEPOSITHOCTH pealbHBIX COOBITHI; yMeHHe OreprpoBaTh
MOHATUSMM: CJlydyaliHasi Be/JIMUYMHA, pacrpejie/ieHde BepOSTHOCTEM,
MaTeMaTHUecKoe O)KH/laHWe, [WCIepCusi U CTaHJapTHOe OTK/IOHeHHe
Cly4yallHOM  BeJWYMHBL, (QYHKLUM pacrnpefieieHdss W TUIOTHOCTH
PaBHOMEPHOrO, T[0Ka3aTeJIbHOTO M HOPMAaJIbHOIO  pacIipefiesieHUi;
yMeHHe HCI0JIb30BaTh CBOWCTBA M3yYEHHBbIX pacripefie/ieHu [Jis
pellleHUs] 3a/jau; 3HAKOMCTBO C TIOHSTHSIMHM: 3aKOH OOJBIIMX UHCeT,
MeTOZbl BBIOODOUHBIX HCC/IeIOBaHUM; yMeHHe TIPUBOJUTHL TPUMephI
MPOSIB/IEHNsI 3aKOHAa OOJBLIMX YHMCeT B TPUPOJHBIX M OOIIeCTBeHHBIX
SIBJIEHUSIX; YMEHHUE ONepUpOBaTh MOHATHSIMU: COUeTaHHWe, IepecTaHOBKa,
YHUCI0 COYeTaHWH, YKMCIO TepecTaHOBOK; OWHOM HblOTOHA; ymeHue
MPUMeHSITh KOMOMHATOpHBIe (DaKThI U pacCyKeHUs /IS pellleHus 3a/au;
OLIeHMBATb BEPOSITHOCTH peabHbIX coObITH; COCTaBJISATh
BEPOSITHOCTHYIO MOJIe/Ib MU UHTePIPeTUPOBAaTh MOJyUeHHbIA pe3y/IbTaT

YMmeHue onepupoBaTh TOHATUSIMM: TOYKa, MpsiMasi, IJIOCKOCTb,
MPOCTPaHCTBO, OTPe30K, Jy4Y, BeJMUMHA yIVa, IUIOCKMM Yrom,
JIBYyTPaHHbIA Yroj, TPEXIpaHHbId YroJ, CKpelUBaloIIiecs TpsIMble,
rapasielbHOCTb Y TepreHAUKY/ISIPHOCTh MPSIMBIX M TUIOCKOCTeH, yros
MeXJy TPSMbIMH, Yrojg MeXAy NpsMOM M IJIOCKOCTBIO, YroJl MeXAy
MIJIOCKOCTSIMHM, PacCTOsSIHME OT TOUYKHU /10 TJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBbIMH, PaCCTOSIHAE MEX/y IMJIOCKOCTSIMU; YMEeHUe KUCII0/Ib30BaTh MU
pellieHWH 3a/jau M3ydyeHHble ()akTbl U TeOpeMbl IVIAaHUMETPUM; YMeHUe
OlLleHMBaTb pa3Mepbl OOBEKTOB  OKPY)KAIOLL[Er0 MHPa; CTPOUTh
MaTeMaTHuecKrde MOJeJ C TIOMOLLbI0 TeOMeTPUUeCKUX TIOHATHM U
BeJIMUMH, pPelllaTh CBsI3aHHbIe C HUMM NTPAaKTUYEeCKHe 3a1auu
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YMeHre orepupoBaTh TMOHATHSIMU: TUIOLaAb (GUryphl, 00BEM (UTYpHI,
MHOTOTDaHHHK, TIPAaBU/IbHBIM MHOTOTPAHHUK, C€UeHHe MHOTOrpaHHMKaA,
Ky0, Tapasienenure[, Tpu3Ma, TUpamMHzAa, ¢Gurypa U IOBepXHOCTb
BpallleHus, I[WIWHAP, KOHYC, Iap, cdepa, 1wiomaab cdepsl, TUIOMAAb
MOBEPXHOCTH THUPaMUAbI, TPU3MbI, KOHyCa, LMIMHApPa, 00BEM KyoOa,
MIPSIMOYTO/IBHOTO  Tlapasulesienuresia, MAPaMUAbI, TIPU3MBbI, IWIUH/PA,
KOHYyCa, 1l1apa, pa3BépTKa TMOBEPXHOCTH, CeueHHsi KOHyca W LWJIMH/pA,
rapasuiefibHble OCH WM OCHOBAHWIO, CEeUeHWe Ilapa, TIUIOCKOCTb,
Kacatoilasicsi cdepbl, LWIMHApPA, KOHYCa; yMeHHe CTPOUTh CeueHue
MHOTOTDaHHHUKA, W300pa)kaTh MHOTOTPAaHHHUKH, (DUTYDPbI U MOBEPXHOCTH




BpallleHus], UX CEUeHHs], B TOM YMCJIe C TTOMOLIbIO 3/IeEKTPOHHBIX CPEJCTB;
yMeHHe NPUMEHSITh CBOWCTBA eOMeTPUUeCKUX (PUryp, CaMOCTOSITE/IbHO
(opMynMpoBaTh Orpejie/ieHUs] u3yvyaeMbIX (PUryp, BbIABUraTh CMIIOTE3bl
0 CBOMCTBaxX W MpHU3HAKAX reOMeTpruuecKux (uryp, o60CHOBLIBATH WU
OMpoBepraTb HX; YMeHHe TPOBOJWUTH KaaCCUPUKaLuio ¢GUryp Imo
Pa3/MuUHBIM TIPH3HAKaM, BBITIOMHATh HEOOXOAMMbIe [OTIOJTHUTE/IbHbIE
NIOCTPOEHUs

11

YMeHre oOrepupoBaTh TOHATUSMH: [JBW)KeHHWE B  TIPOCTPAHCTBe,
rapasuie/ibHbI TIepeHOC, CUMMETPHSI Ha TIJIOCKOCTA M B MPOCTPAHCTBe,
MOBOpOT, TMpeobpa3oBaHue TI0/[00HMsA, TOA0OHBIE (GUTYpBI; yMeHuUe
pacrio3HaBaTh paBHbIe W TM0/I00HBIE (DUTYDPHI, B TOM UHC/ie B TIPUPOJE,
WCKYCCTBe, apXWUTeKType; HCIIOIb30BaTh TreOMeTpUuecKre OTHOLIeHUs
MpU pellleHnH 3a/jau; HAXOAWUThb TeOMeTPHUUeCKHe BeJIMUMHBI (ZJIMHa,
yroJi, TOMaAb, O0BEM) IpU pellleHWd 3ajad U3 JPYrux yueOHbIX
MpeJMETOB M U3 PeaslbHOM >KW3HU; YMEHHE BBIUMC/ISTH TeOMeTPUUYEeCKHe
Be/IMUMHBI (JJIMHA, YToJ, TUIOL[a/ib, OOBEM, TIOL[a/lb TTOBEPXHOCTH),
WCI0/Ib3ysl U3yueHHble (OpMyJbl U METOAbI, B TOM YWC/e: TUIOLIAZb
TOBEPXHOCTU MUPaMU/IbI, TPU3MBI, KOHYCa, LWIMHJPA, TUIOLaib chepsl;
00béM Ky0Oa, TPSMOYTOJILHOTO TIapasUle/ienure/ia, MMPaMUZbl, TPU3MBI,
LWIMH/JpPA, KOHYCa, IlIapa; yMeHHe HaxOJWTh OTHOLIeHWe O0O0bEMOB
1oJj00HBIX Guryp
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YMeHuve orneprpoBaTh MOHATHUSMU: MPSIMOYTOJ/IbHAsI CHUCTeMa KOOp/WHaT,
BEeKTOp, KOOPJWHAThl TOYKH, KOODJWHATbI BEKTOpa, CyMMa BeKTOPOB,
Npou3BeJileHre BeKTOpa Ha 4YWC/IO, pa3/ioykeHHe BeKTopa 1o 0asucy,
CKa/lsipHOe TIpOM3Be/leHre, BEeKTOPHOe IIPOM3BeJleHHe, YIrol MeXAy
BEKTOpaMH; yMeHHe HCIO/b30BaTh BEKTOPHBIM M KOOPJAWHATHBIN METOZ
JUIs  pellleHus TeoMeTPUYeCKHMX 3aZiau M 3a7auy [ApYyrux yueOHbBIX
1pejMeTOB
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YMenne BblOMpaTh TOAXOASAIIMKA METOA [y pelLleHdsl 3afauw;
MOHMMaHWe 3HaYMMOCTM MaTeMaTWKU B W3YYeHUU T[PUPOJHBIX U
O0I[eCTBEHHBIX TIPOLIECCOB ¥ SIBIEHWH; yMeHHWe pacIio3HaBaTb
NIPOsIB/IeHMe 3aKOHOB MaTreMaTWKW B MCKYCCTBe, yMeHHWe IPUBOJUTH
MpUMepbl MaTeMaTUUeCKUX OTKPBITUM DPOCCUMCKOM UM  MHUPOBOU
MaTeMaTUYeCKOW HayKu




INEPEYEHD 3JIEMEHTOB COAEPXXAHUWSA, IIPOBEPAEMbIX HA EI'D I10

MATEMATUKE
Kog IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA
1 Uuca v BBIYMC/IeHHS
1.1 HarypasibHble 1 Lesble yncia. [Ipu3Haku f1e/IMMOCTH Lie/IbIX YKhCeI
19 ParmionanbHele  uncsia. OOBIKHOBEHHblE W AeCSTUYHble JpoOH, TIPOLIEHTHI,
OecKoHeuHble Nepruouueckue 1pobu
13 ApudmeTnueckuii KOpeHb HaTypa/ibHOU cTereHU. [elCcTBUS C apu(pMeTHUeCKUMU
KODHSIMU HaTypajbHOHW CTeleHN
14 Crenens ¢ 1je/1bIM NOKasaTesieM. CTeleHb C paljMOHa/IbHBIM IT0Ka3aresaemM. CBOMCTBa
CTereHu
15 CuHyC, KOCHMHYC M TaHIeHC YMCJIOBOIO aprymeHTta. ApPKCHHYC, apKKOCHHYC,
apKTaHIeHC YKC/I0BOr0 aprymeHTa
1.6 Jlorapudm umcia. [lecaTUyHble ¥ HaTypasbHbIe JTOrapuQMbl
HeiicTBuTeNbHbIe uMcaa. ApudMeThyeckue oOrnepayuu C  1elCTBUTebHBIMU
1.7 yrcnamu. [1pubnvkéHHbIE BBIUMC/IEHUS], TIpaBU/la OKPYT/IeHHs, TPUKHU/Ka U OL|eHKa
pe3yJsibTaTa BbIUMCIeHUM
1.8 ITpeobpa3oBaHe BbIpaKeHUM
1.9 KomIuiekcHble ynciia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Llesible ¥ po6HO-paIOHa/IbHbIe YPAaBHEHHSsI
2.2 VppaiuoHa/ibHble YpaBHeHUs
2.3 TpuroHomMeTpryeckue ypaBHeHUs!
24 ITokasare/bHble U JJorapu(pmMrUyecKrie ypaBHeHHUsI
2.5 Llesble 1 Apo6GHO-paL{MOHa/IbHbIE HEPABEHCTBA
2.6 WppauyoHanbHble HepaBeHCTBa
2.7 ITokazaTenbHble U 1orapudMUUecKrie HepaBeHCTBa
2.8 TpuroHomeTpuyeckKre HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTU YpaBHEHHI Y HePaBeHCTB
2.1
0 YpaBHeHUs], HepaBeHCTBa U CUCTeMBI C [TapaMeTpamMu
2.1 . .
1 Martpuiia CUCTeMBbI JIMHENHBIX YpaBHeHUU. Orpesie/IuTe/b MaTPHULIbI
3 DyHKLMY Y TpadvKu
31 dynkuys, crocobbl 3amanus ¢yHkUuM. I'padmk ¢yHKumu. B3aumHO oOpaTHBIE
¢yHKmK. YéTHble 1 HeuéTHble pyHKUMU. [leproanueckre GyHKIMN
Ob6nacte ompeseneHydss W MHOXXeCTBO 3HaueHud ¢GyHkimu. Hynu ¢dyHKIMu.
39 [TpomMe)XyTKM  3HaKOMOCTOSIHCTBA.  [IpPOMEXYTKM  MOHOTOHHOCTH  (DYHKL[MM.
MakcuMymMbl 1 MUHUMYMbl (QyHKUuM. Haubosiblllee W HavMeHblllee 3HaueHUe
(YHKLIMY Ha IPOMEXXYTKe
33 CreneHHast yHKL[US C HATYpa/IbHBIM U Lie/IbIM MoKa3aTesieM. E€ cBoiicTBa U rpaduk.

CBolicTBa ¥ rpaMK KOPHsI N-0M CTeleHu




3.4 TpuroHomeTpuueckue QyHKIMH, UX CBOMCTBA U rpavKu
3.5 [TokasarenbHas U gorapudmMuyeckasi GyHKIMHM, UX CBOKWCTBA U rpadMKu
36 Touku paspeiBa. AcuMmMnToThl rpagukoB ¢yHKUuE. CBoiCTBa  (YHKLMM,
HerpepbIBHbIX Ha OTPe3Ke
3.7 [TocneoBaTeIbHOCTH, CITOCOOBI 3a/IaHUST ITOC/Ie0BATE/TbHOCTEH
3.8 ApudmeTtnueckasi U reoMeTpruyeckasi mporpeccuu. Popmyra CI0XKHbIX NPOLIEHTOB
4 Hauasia MaTemMaTueckoro aHaausa
4.1 [Tpou3BogHast dyHkimK. [Ipor3Bo/iHbIe 371eMeHTapHbIX (PyHKIINN
[TpuMeHeHHe TPOU3BOAHON K HWCC/Ie[OBaHUIO (YHKLMII Ha MOHOTOHHOCTb W
4.2 3KCTpeMyMbl. HaxoskzieHre HauOobllero U HauMeHbIIero 3HaueHus PyHKIUU Ha
oTpesKe
4.3 [TepBoobOpa3Hasi. IHTerpan
5 MHOKecTBa Y JIOTUKa
5.1 MHOXXeCTBO, orepalu1 Haji MHO)KeCcTBaMHU. /IvarpamMmmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposSTHOCTB U CTaTUCTUKA
6.1 Ornuvcare/nbHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 ['eomeTpus
7.1 @Urypsl Ha MJI0OCKOCTU
7.2 IIpsiMbie U TIJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tesa ¥ MOBEPXHOCTH BPAIEHUS
7.5 KoopayHaTtel 1 BEKTOPBI




YUYEBHO-METO/WYECKOE OBECIIEYEHVE OBPA30BATE/ILHOT'O
ITPOIIECCA
OBSI3ATE/TbHBIE YUEBHBIE MATEPHAJTBI /IS YUEHUKA

YuebHUK — Anrebpa v Hauasla MaTeMaTH4eCcKoro aHanm3a 10-11 6a30BbIit 1 yriyOaEHHBIHN
ypoBHU. ABTOps!: III.A.Anmumos, FO.M.Konsarus u gp. M3gatensctBo «IIpocsemjeHue»
2024.

METOJUYECKHWE MATEPUAJIBI IJ/I151 YUUTEJIA

- Yueb6HUK — AsireOpa ¥ Hauasia MaTeMaThdeckoro aHanu3a 10-11 6a30Bbiii v yriyO/iEHHBIN
ypoBHU. ABTOps!: HHI.A.Anmumos, FO.M.Konsarus u gp. M3patensctBo «IIpocsemjeHue»
2024.

- upaktuueckre Marepuassl (aBTopbl: M.U. Illabynun, M.B. TkauéBa, H.E. ®énoposa)

DN ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETI
NMHTEPHET

— https://krippo.ru/index.php/14-moduli/2190-funktsionalnaya-gramotnost.
— hittps://www.youtube.com/watch?v=WTkZdgZ9CKCc .
— https://resh.edu.ru/
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