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HHOACHUTEJBHAA 3AIIMCKA

Pabouas mporpamma mnpeamera «AinreOpa» cocCTaBlieHa Ha OCHOBE CIIEIYIOIIUX

HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB!:

®denepanpubiii 3akoH oT 19 mexadbpst 2023 r. Ne 618-d3 «O BHeceHMM HM3MCHECHHI B
®denepanbHbliil 3ak0oH «O0 oOpa3zoBanuu B Poccuiickoit denepanun»;

@denepalibHbIil  TOCYJapCTBEHHBIM 00pa30BaTedbHBIA CTAaHAAPT OCHOBHOTO OOIIEro
oOpa3oBanus (yTB. npuka3zoM Munnpocsenienust Poccuu ot 31 mas 2021 r. Ne 287) (nanee
— dIrocC 000);

@denepanbHbIii  TOCYIapCTBEHHBIH 00pa30BaTENbHBIA  CTAaHAAPT CPEIHEro  OOIIero
obOpazoBanus (yTB. mpukazoM MuHoOpHayku Poccuu ot 17 mas 2012 r. Ne 413) (manee —
dIr'oC COO0);

OenepanbHas o00pazoBaTelbHAs MporpaMma OCHOBHOrO oOmiero oOpa3oBaHusi (YTB.
npukazoM Munnpocseuienus Poccun ot 18 mas 2023 1. Ne 370) (ganee — ®OIT OO0);

OenepanbHas oOpa3oBareibHas IporpamMma cpenHero ooémero ooOpas3oBaHus (YTB.
npukazom Munnpocsemenus Poccun ot 18 mast 2023 r. Ne 371) (manee — @OIT COO);
npuka3 Munnpocsemenus Poccun ot 21 centsiops 2022 r. Ne 858 «O06 yTBepKIeHHUH
(denepanbHOro mepeyHs y4eOHUKOB, TOMYUIEHHBIX K HCIOJIb30BAaHUIO IPU peau3aluu
UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeNbHBIX MPOrpaMM HauyaibHOTO
o0miero, OCHOBHOTO 0O0mero, cpegHero ooOmiero o0pa3oBaHUs — OPTraHU3AIMSIMH,
OCYIIECTBISIOIUMU 00pa30BaTENbHYIO JIEATEIBHOCTh U YCTAHOBIEHUS MPEAEIbHOTO
CpOKa HMCIOJIb30BAaHMS UCKITIOUEHHBIX YYEOHUKOBY;
npuka3z Munnpocsemenus Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHUM U3MEHEHHH B
npuka3 Munnpocsemenust Poccun ot 21 centsaopst 2022 r. Ne 858 «O0 yrBepx)aeHUH
denepanbHOro mepedyHs y4eOHUKOB, TOMYIICHHBIX K HCIOJB30BAHUIO MPHU pealu3alvu
UMEIOLINX TOCYIapCTBEHHYIO aKKpEIUTALMI0 o0pa30BaTENIbHBIX IPOrpaMM HauyajabHOIO
o0I1ero, OCHOBHOTO OOILIEro, cpegHero ooOmero o0pa3oBaHUs OpPraHU3ALUSAMM,
OCYIIECTBIISIOIMMU 00pa30BaTENIbHYIO JIEATENbHOCTh U YCTAHOBJIEHHUS MPEAEIbHOTO
CpOKa MCIOJIb30BaHMS NCKITIOUEHHBIX YUEOHUKOB»Y;

npuka3 Munnpocsemenus Poccun ot 4 oktabpst 2023 r. Ne 738 «O6 yTBepkaeHUU
(denepaabHOro NepedHs 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, JOMYIIEHHBIX K
UCIOJIb30BAHUIO TPH  pealM3aluyd HMMEIOIIMX TOCYJapCTBEHHYIO  aKKpEIUTaIUI0
00pa3oBaTeNbHBIX MIPOrpaMM HAyaJIbHOTO OOIIEro, OCHOBHOI'O OOILEro, CPeAHEro o0Iero
00pa3zoBaHus»;

Konnenuus pa3Butus maremarndeckoro odpaszoBanust B Poccuiickoit denepaunn (yTB.
pacnopsbkenneM [IpasurensctBa Poccuiickoit denepaunn; npotokon ot 24 nexabps 2013
r. Ne 2506-p).

Henu uzydenus: mpeamera «Anredpa»
dopMHpoBaHHE  LEHTPAIbHBIX  MaTEeMAaTUYECKUX  MOHATUH  (YUCIO,  BEIUYMHA,
reoMeTpuueckas (Qurypa, IMEpeMEHHasl, BEpPOSTHOCTh, (YHKIHA), OOECHEeUNBAIOIINX
IIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MaTEMaTHYECKOI0 00pa30BaHus 00y4atOLIXCS;
MoJIBe/IeHHEe 00yJaromMXcs Ha JOCTYMHOM JJiIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTHKHU M OKPY’KAOIEro MUpa, MOHUMaHHe MAaTeMaTHKU KaK 4acTH OOIIed KyJIbTypbl
YeJI0BEYECTBa,
pa3sBUTHE  HMHTEJUIEKTYalbHbIX M  TBOPUECKUMX  CIOCOOHOCTEH  oOydarommumxcs,
MIO3HABATENBEHOW aKTUBHOCTH, HCCIENOBATEIBCKUX YMEHHH, KPUTHYHOCTH MBIIIICHHUS,
UHTEpeca K U3y4YEeHHIO MaTEMAaTUKH;
dbopmupoBanre QyHKIMOHAIBHON MaTeMaTHYeCKOM rpaMOTHOCTU: YMEHHS paclo3HaBaTh
NPOSIBICHUS MaTeMaTHYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CHTYallUsAX W TPH HW3YYSHHH JPYTrUX YYeOHBIX NPEAMETOB, MPOSBICHUS
3aBHCUMOCTEl M 3aKOHOMEpHOCTEeH, (QOpPMYIHpOBaTh HX Ha S3bIKE MAaTEMaTUKH H
Co3/1aBaTh MaTeMaTUYEeCKHUE MOJEJH, MPUMEHATh OCBOCHHBIN MaTeMaTU4YEeCKUH ammapar
JUI PELIeHHUs TPaKTHKO-OPHEHTUPOBAHHBIX 3a1ad, HHTEPIPETHPOBATH U OLEHUBATh
MOJTy4YEHHBIE PE3YJIbTATHI.

Kypc «Anrebpa u Hadana MaTeMaTHYECKOrO aHaIW3a» SBISIETCS OJAHMM U3 Haubosee



3HAQUYUMBIX B TNPOrpaMMe CTapIleil MIKOJBI, MOCKOJBbKY, C OJHOM CTOPOHBI, OH 00eCIeYrBaeT
MHCTPYMEHTAJIbHYIO 0a3y AJIs U3yYSHHS BCEX €CTECTBEHHOHAYUHBIX KYPCOB, a C APYroi CTOPOHBI,
dopMupyer sorndeckoe W abCTPaKTHOE MBIIUICHHE YYalUXCsl Ha YpOBHE, HEOOXOIUMOM IS
OCBOCHMS WH(OPMATHKH, OOIIECTBO3HAHMSA, UCTOPUHU, CIOBECHOCTH M JPYTUX IUCHUILIMH. B
paMKax JaHHOTO Kypca YYalluecsl OBJIAJEBAIOT YHHBEPCAIBHBIM SI3IKOM COBPEMEHHOI HayKH,
KOTOpas (hOpMYJIHPYET CBOU AOCTHXKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hayam MaTeMaTHYECKOTO aHAJIM3a 3aKJIaIbIBAET OCHOBY JUIS YCIIEIIHOTO
OBJIQ/ICHUSI 3aKOHAMU (PU3MKH, XUMUH, OMOJIOTHUH, MOHUMAHHUS OCHOBHBIX TCHICHIMNA Pa3BUTHUS
HSKOHOMUKH U OOIIECTBEHHOU YKH3HHU, TO3BOJIIET OPHEHTHPOBATHCSA B COBPEMEHHBIX IHU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCIIONB30BATh UX JJIS JasbHEimero oOpa3oBaHusi U B
IOBCETHEBHOM JKM3HU. B Toke BpeMsi OBiajeHHE aOCTPAKTHBIMH M JIOTHYECKH CTPOTUMH
KOHCTPYKUMSAMH anreOpsl W MaTeMaTHYeCKOTO aHaju3a pa3BUBacT YMEHHE HaXOIWUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UCTUHHOCTD, JJOKA3bIBATh YTBEPKACHUS C MOMOIIBI0O MHIYKIIUU
U paccyXIaTh JIEAYKTHUBHO, HCIIOJIb30BaTh OOOOIICHNE M KOHKPETU3aLUI0, adCTparupoBaHue U
aHaJOTHUI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xonme m3ydeHmsi kypca «Anrebpa M Havajga MaTeMaTHYECKOTO AaHAJIHM3a» y4alluecs
MOJYy4Yal0OT HOBBIA ONBIT PEHMICHUS TNPUKIATHBIX 33734, CAMOCTOSITEIBHOTO IMOCTPOSHHUS
MaTeMaTUYeCKUX MOJICNICH pealbHbIX CUTyaluid, HMHTEPIPETAlH IOJYyYCHHBIX PpEIICHHH,
3HAKOMSTCS C IPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE, HAYKE U UCKYCCTBE, C
BBIJJAIOLIMMUCS MAaTEMaTHYECKUMH OTKPBITHSIMHU U UX aBTOPAMH.

Kypc o6magaer 3Ha4uTEIHHBIM BOCIUTATEIBHBIM MTOTEHIIHAIOM, KOTOPBIN peain3yercs Kak
yepe3 yueOHBI MaTepual, CriocoOCTBYIOMMI (GOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK H
yepe3 crenuuky y4eOHOH IesTeTbHOCTH, TPEOYIomed MpOMOHKUTEIBHON KOHIEHTPAIH
BHHMAaHWUsI, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYYEHHBIH Pe3ybTar.

B ocHoBe Meronuku oOydeHHs anreOpe W HavajgaM MaTeMaTUYeCKOro aHalln3a JISKUT
JeSITeTbHOCTHBIN MPUHIUT 00Y4EHUSI.

B crpykrype kypca «Anrebpa W Hayala MaTEeMAaTHYECKOTO aHAIM3a» MOYKHO BBIJICIUTH
CIIEAYIOIINE CO/EPIKATEIbHO-METOANUECKUE JMHUM: «YUucna u BeMUCICHUs», «DYHKIMH H
rpadukny», «YpaBHEHUs U HepaBeHCTBa», «Hadama mMaremaTHueckoro aHanuzay», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE CONIEpKATEIHHO-METOANYECKHE IMHIH H3YYal0TCsl Ha MPOTSHKEHUH JBYX
JeT o0y4eHHs B cTaplieil 1IKoJie, eCTECTBEHHO JOMOIHSS APYT Jpyra M MOCTENEHHO HACBIIIAsICh
HOBBIMH TE€MaMH M paszienamMu. MOXKHO ¢ YBEPEHHOCTBIO CKa3aTh, YTO JIAHHBIH KypcC SIBISIETCS
UHTETPAaTUBHBIM, IMOCKOJIbKY OOBEIUHSET B cebe coJepKaHHe HECKOIbKHUX MaTeMaTHYeCKUX
JTMCIIATUIMH, TaKAX Kak anre0pa, TPUTOHOMETPHsI, MaTeMaTHUECKUI aHAJIU3, TEOPUs MHOMKECTB,
MaTeMaTHuecKkas joruka u zp. Ilo mepe Toro, Kak ydauuecs OBJIaJeBarOT BCE OoJiee MUPOKUM
MaTeMaTHYECKUM amlapaToM, y HHUX TIOCJIEI0BaTeNIbHO (OPMHPYETCSI M COBEPIIECHCTBYETCS
YMEHHUE CTPOUTh MAaTEMAaTUYECKYIO MOJIENIb PEeaTbHOIN CUTYaAIlH, IPUMEHSTh 3HaHUS, [T0Jy4YCHHbIE
Npyd M3YyYEHHH Kypca, Ui PEIICHUS CaMOCTOSITENFHO C(POPMYIMPOBAHHOW MaTeMaTHYECKOU
3aJauu, a 3aT€M UHTEPIIPETUPOBATH CBOI OTBET.

CopnepxaTenpHO-MeTOANMYeCKast THHAS «YUncia U BRIYUCICHUS» 3aBepiiaeT popMHupoBaHUE
HaBBIKOB UCIIOJIb30BAaHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HayaTo B OCHOBHOM mikoie. B
CTaplmieli IKoie 0co00e BHUMAaHWE YIENseTCs (OPMHPOBAHWIO HABBIKOB PAlMOHAIBHBIX
BBIYUCIICHHUH, BKJIIOYAIOIIUX B ceOs MCIIOIB30BAHME PAa3IMYHBIX (OpPM 3amMcu 4ucia, yMEHHE
JieNaTh TMPUKUAKY, BBITIONHATH MPHOIMKEHHBIC BHIYMCICHHUS, OLICHUBATh YUCIIOBBIE BBIPAKEHUS,
paboTaTh C MaTeMaTHMYECKUMH KOHCTaHTaMHU. 3HAKOMBIE YYaIlMMCS MHOXKECTBAa HATypallbHBIX,
IENBIX, PAlMOHANBHBIX W JCHCTBUTEIBHBIX YHCENl JOIMOJHSIOTCS MHOMXECTBOM KOMIUIEKCHBIX
yucen. B KaXaoM M3 3THX MHOXECTB PAacCMaTpUBAIOTCS CBOMCTBEHHBIE €My creuupuyeckue
3aJauu W ONepaliu: JeJICHUEe HaIello, ONEPUPOBAHUE OCTATKAMH Ha MHOXECTBE IIEJIBIX YHCEIT;
0coOble CBOICTBAa pallMOHAJIBHBIX M HPPALMOHAIBHBIX YHUCEN; apu(MeTHUecKue omepanuu, a
TaKXXe M3BJICUCHHE KOPHS HATYPAIbHOW CTETIEHU Ha MHOKECTBE KOMIUIEKCHBIX dnceln. braromapst
M0CJIEI0BATEIbHOMY PACLIIMPEHHUIO KPYTa UCIOIb3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXXKHOCTSAMU
UX TMPUMEHEHUs JUIS PEIICHUS DPA3IM4YHBIX 3a1ad (OpPMUPYETCs MpPEACTaBICHHE O CIUHCTBE
MaTeMaTHKHd KaKk HayKd M e€ poJM B MOCTPOCHHM MOJEICH pealbHOr0 MHpa; IIUPOKO
HCIIONIB3YIOTCSI 0000IIICHNE U KOHKPETH3AITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» peaM3yeTcs Ha MPOTSHDKEHUH BCEro OOy4YeHHs B



CTapIled ILIKOJIe, IOCKOJbKY B KaxXJoM paszene IIporpamMmbl mpenycMOTpEeHO pelleHHe
COOTBCTCTBYIOIMX 3a/1a4. B PE3YIbTATC YUAIUCCA OBJIAACBAIOT Pa3JIMYHBIMU MCTOAAMU PCHICHUA
paLMOHATIBHBIX, UPPALMOHANBHBIX, [TOKa3aTeIbHbIX, JIOrapu(PMUUECKUX U TPUTOHOMETPHUUECKUX
YpaBHEHMIA, HEPABEHCTB M CHCTEM, a TaKXkKe 3a7ay, coJepxamux mnapamerpsl. [lomydyeHnble
YMEHUS IIMPOKO HCIOJIB3YKOTCS MPH MCCIEI0BAHUU (YHKIMHA C IMOMOIIBIO IPOM3BOJHOMU, NMPHU
PCHICHUN MPUKJIAAHBIX 3aJ4a4 W 3aJa4 Ha HAaXOXIACHHC HAnOOIBIINX M HAUMEHBIINX 3HAYEHUHN
¢bynkuuu. [laHHas conepxarenbHas JIMHUS BKJIIOYaeT B cedsl Takxke (opMupoBaHUE yMEHUI
BBIMOJIHATE pacu€Tel 1o (GopmyaaMm, NpeoOpa3oBaHUs PAUOHAIBHBIX, HWPPAIMOHATBHBIX |
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)K€ BBIPAKEHUH, COJEpXKAIIUX CTEHNEHH U JOrapu(pMBbl.
bnarogapst u3ydeHuro ajreOpaMueckoro Marepuasa MPOMCXOAUT JalbHeilliee pa3BUTHE
QITOPUTMUYECKOT0 U a0CTPAKTHOIO MBIIIJIEHUS yJalluxcsl, POPMUPYIOTCS HABBIKU JIElyKTHUBHBIX
paccyxaeHuid, pabOTbl C CHUMBOJBHBIMH (hOpMaMH, TIPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC pPAaBEHCTB U HEPABEHCTB. Anredpa npezanaraer 3ppeKTUBHbIE HHCTPYMEHTHI
AJid pCHICHUA MNPAKTHUYCCKUX M CCTCCTBCHHOHAYYHBIX 3ala4, HArjaaaAHO ACMOHCTPUPYCT CBOU
BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxaTenpHO-MeTon4Yeckass JMHUS «DyHKIMKM W TpadUKW» TECHO IEPerIeTaeTCs C
JPYTUMHU JIMHUSAMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1a€T MOCJIE0BATEIbHOCTh N3Y4YEHUS
MaTepuana. M3yueHue CTENneHHOH, MoKa3aTeabHOU, JorapuMUUEcKOil U TPUTOHOMETPHUUECKHUX
(GyHKLIUH, UX CBOWCTB M TpadMKOB, UCIOIb30BaHUE (YHKUIUI s pelleHus 3aaad U3 APYrux
y‘-IG6HI)IX npeamMeToOB U peaJH)HOI\/JI KHN3HU TECHO CBA3aHO KaK C MaTEMaTH4YC€CKUM aHaJIM30M, TaK U
C pelleHueM YypaBHEHUMH U HepaBeHCTB. IIpm 3ToM Oojbllloe BHHUMaHHE YyAEISIeTCA
q)OpMHpOBaHI/IIO YMCHUSA BbIPpAXKATh q)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKAY pa3JIMYHbIMU BCIMYWMHAMMU,
UCCIIeIoBaTh IOJY4YEeHHble (PYHKLUHU, CTPOMTh MX rpadukud. MaTepuan 3ToH copepkaTelbHON
JIMHUW HAlCJICH Ha Pa3BUTUC YMeHI/If/'I W HAaBBIKOB, IMO3BOJIAIOMIUX BBIPpAXATh 3aBUCUMOCTU MCIKAY
BEJIMYMHAMU B pa3jIMyHON (opMe: aHAIUTHYECKOM, rpaduueckoi u cioBecHoW. Ero usyuenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIICHHIO H
KOHKPETHU3aI[1H, UCTIOJIb30BAaHUIO aHATIOTUH.

ConepxarenpHas nuHUS «Hadama mMareMaTHYecKoro aHain3a) IMO3BOJSET CYIIECTBEHHO
PACIIUPUTE KPYT KaK MATCMATHYCCKUX, TaK WU MPUKIAJHBIX 3a4a4, JOCTYIIHBIX IIKOJbHUKaM, TaK
KaK y HUX MOSBISAETCS BO3MOXKHOCTh CTPOUTH I'paUKU CIOKHBIX (DYHKIHMH, ompenenirs uX
HauOOJIbIIINE U HAaUMEHBIINE 3HAUYCHUs, BBIYUCIATH IIJIOIIAIN (1)I/Il"yp U 00BEMBI TCJI, HAXOOUTh
CKOpOCTM U YCKOpeHHUs mporeccoB. JlaHHas coxepkaTenbHas JIMHUSL OTKPBIBAE€T HOBBIE
BO3MOXHOCTHU IMOCTPOCHUA MATCMATUICCKUX MOI[CJ'ICI\/'I PCaJIbHBIX CI/ITyaIII/II\/’I, II03BOJIAACT HAXOAUTh
Hawjyylllee pelIeHHe B MNPUKIAAHBIX, B TOM YHCJIE COLMAIbHO- 3KOHOMHUYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBAMH MAaTE€MaTHMYECKOr0 aHallu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOr0 M KPEaTUBHOTO MBIIUICHUs, (OPMHUPOBAHUIO YMEHUH pacro3HaBaThb
IMMPOSABJICHUA 3aKOHOB MATCMATHKM B HAYKE, TCXHHUKE H HCKYCCTBEC. y'—IaHH/IeCSI Y3HaKOT O
BBIJAIOMIUXCA PE3yJIbTaTax, IMHOJYUCHHBIX B XOJAC PAa3BUTUA MATCMATUKWU KaK HayKu, U 00 ux
aBTOpAX.

ConepxxatenpHO-MeTOANYECKas TUHUS «MHOXKECTBa 1 JIOTUKA) BKITIOYAET B CEOS 3JIEMEHTHI
TEOPHUH MHOXXECTB M MaTeMaTHYECKOW JIOTMKU. TeopeTMKO-MHOKECTBEHHBIE IpEICTaBICHUS
IMPOHU3BIBAIOT BECHh KYpPC IIKOJTEHOM MaTeMaTHKH 1 npeajiararoT Hauboiee YHHBepCHHBHBIﬁ SA3BbIK,
OOBEIMHSAIOMNN BCE pasfesibl MaTeMaTHKH M €€ NPUWIOKEHUH, OHMU CBS3BIBAIOT pa3HBIC
MAaTEMATUYCCKUE JUCHUINIIMHBI M HUX IPUITIOXKCHUA B CIAUHOC LECIO0C. HO3TOMy BaXXHO JaThb
BO3MOXHOCTh  IIKOJBHUKY TOHHMMAaThb TEOPETUKO-MHOXKECTBEHHBIM  S3bIK  COBPEMEHHOM
MAaTEMATUKHU U HUCIOJb30BATh €ro AJid BBIPAXKCHHUSA CBOUX MEICIIEH. prrI/IM BAXXHBIM ITPHU3HAKOM
MaTeMaTHKH KaK HayKd CcJelyeT INpU3HaTh CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHUH U
CIIeIOBaHUE OIPEETIEHHBIM MIPABUIIaM MOCTPOCHUS JO0KA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTAMH
MaTeMaTHYECKOM JIOTUKM CIIOCOOCTBYET pAa3BUTHUIO JIOTUYECKOTO MBIIUICHUS — y4alluXxcs,
MO3BOJISIET UM CTPOUTH CBOW PACCYXJICHUS Ha OCHOBE JIOTHYECKHUX TPaBWI, (OPMHUPYET HABBIKU
KPUTUYECKOTO MBIIIJICHHUS.

B kypce «Anrebpa u Hayaga MaTeMaTHYECKOrO aHalu3a» MPUCYTCTBYIOT OCHOBBI
MAaTCMaTUYCCKOTO MOJCIUPOBAHNA, KOTOPLIC TIPHU3BAHLI CII0cOOCTBOBATH (I)OpMPIpOBaHI/HO
HaBBIKOB MTOCTPOEHMSI MOZAEJEH pealbHbIX CUTYalUi, UCCIEIOBAHUS 3THUX MOJENEH ¢ MOMOILBIO
arrapara a.III‘erbI U MAaTCMaTUYCCKOI'o aHajin3a, HWHTCPIIPECTAIUN IOJYUCHHBIX PC3YJIbTATOB.



Takue 3a1aHus BIUIETEHBI B KaX/Ibli U3 pazaenoB [IporpaMMebl, mOCKOJIBKY BeCh MaTepuan Kypca
IIMPOKO MCTIONIB3YETCs JJIsl PEIIeHNUs IPUKIIaIHbIX 3a1a4. [Ipu pereHnu pealbHbIX MPaKTHUYECKUX
3aJa4  ydalqdecss Ppa3BUBAIOT HAONIONATENBbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HMCIHOJIB30BATH AHAIOTHIO, 0000maTh M KOHKPETU3UPOBATH MpoOIeMy.
HestensHocTh 1O (OPMUPOBAHUIO HABBIKOB DELICHUS TPUKIAJAHBIX 33Jad OpraHu3yercs B
npoliecce U3y4eHus BCeX TeM Kypca «Anredpa 1 Hauaia MaTeMaTHYECKOTO aHATTU3a».

CormacHo yyeObnomy 1utany B 10 —11 kiaccax m3ydaercsi ydeOHBIN Kypc «Aurebpa u
Hayaja MaTeMaTHYECKOT0 aHAIN3a», KOTOPBIN BKIIOYACT B ce0sI CIEIYIONINE OCHOBHBIE Pa3/Ieibl
conepkanusi: «Yucna v BBIYUCICHUA», «YPaBHEHUS U HEPAaBEHCTBa», «DYyHKIUU U TpaduKm»,
«Havana MaTemMaTn4eckoro aHajamnsa,

«MHOXeCTBa U JIOTUKAY.

B 3aBucuMocTH OT riyOMHBI M3y4aeMOro Marepuaia, YPOBHS MOATOTOBKH OOy4YaromIMXcs,
MCIIOJIb30BaHUs MEIarOTMUYECKUX TEXHOJIOTHI, YYUTENb MOKET BapbUPOBATh KOJIMYECTBO YACOB B
mpeenax TeMbl, BHOCUTh B YUE€OHYIO MPOrpaMMy KOPPEKTHBBI: U3MEHATH MOCIIEI0BATEIbHOCTh
YPOKOB BHYTPH TE€MBI, IIEPEHOCUTH CPOKHU TMPOBEICHHSI KOHTPOJIBHBIX PadoT.

B YuebHoM nnaHe Ha u3ydeHue yrayO0nE€HHOro Kypca ajireOpsl U Hayal MaTeMaTHYeCKOro
aHanuza B 10—11 kmaccax orBoguTcs He MeHee 4 y4eOHBIX YacOB B HEZEINIO B TEUCHUE KAXKIOTO
rojia o0y4ueHus1, BCEro 3a JiBa rojia ooyueHuss — He MeHee 280 yueOHbIX 4acoB.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHHUSA YYEBHOI'O ITIPEJMETA
«AJITEBPA THAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

OcBoeHne y4eOHOTO TpeaMeTa «Anredpa M Hadajma MaTeMaTUYeCKOro aHaau3a» JIOJDKHO
o0OecreunBaTh JOCTHKEHHUE Ha YPOBHE CPEAHET0 OOIIero 00pa30oBaHUs CIEAYIOMIUX JTUYHOCTHBIX,
MeTaIpeAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3VYJIbTATbBI JIuuHocTHBIE pe3ynbTaThl OCBOEHUS MPOTrpamMMmbl y4eOHOTO
npeamera «MareMaTukay xapakTepusyroTces: [ pak1aHCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOM TMO3UIMU OO0ydarolierocs KakK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUUCKOr0 OOIeCcTBa, MPEICTABICHHUEM O MaTeMaTHYEeCKHUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SIBICHUN, TMPOLEAYp TpakIaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI W TIP.), YMEHHEM B3aMMOJIEWCTBOBATh C COIMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIHUIMU U HA3HAYCHHUEM.

[TaTpuoTHYEeCKO€ BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON TpakJaHCKON MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUCKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHXEHUSIM
POCCHIICKUX MAaT€MAaTHUKOB W POCCHUHCKONW MaTeMaTH4e€CKOM IIKOJIbI, K HCHOJIb30BAHUIO 3THX
JTIOCTHKCHHUH B APYTUX HAYKaxX, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

OCO3HaHUEM JyXOBHBIX IIEHHOCTEM POCCHUHCKOrOo Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TMUECKOTO MOBEICHMS, CBSI3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTYDKCHUN HAyKHu W JCSATEIHHOCTHIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B TOCTPOCHHE
YCTOHYMBOTO OYAYIIETO.

OCTETUYECKOE BOCITUTAHHUE:

ACTETUYECKUM  OTHOIIEHHEM K  MHUPY, BKIIOYas  3CTETHKY  MaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ad, peHIeHUH, paCCYXKACHUIH; BOCIPHUMYHBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3InYHbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHSATh MaTeMaTH4eCKHe 3HAHUS B HHTEpecax
3I0pOBOTO0 M 0€30MacHOr0 00pa3a XKWU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHWE, COATAHCUPOBAHHBIN PEXHUM 3aHITHA W OTAbIXa, peryispHas Qu3ndeckas
aKTHUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUSA MPU 3AHITHSIX CIIOPTHBHO-03J0POBUTEIHHON
JeSTeTLHOCTBIO.

TpyoBoe BOCIMTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HaHHEM LEHHOCTU TPYIOJIIOOUS; UHTEPECOM K Pa3IMYHBIM
chepam TpoheCCUOHATBLHON AESITeTFHOCTH, CBS3aHHBIM C MATEMAaTUKOW U € MPUITIOKEHUSIMHU,
YMEHHEM COBEpIaTh OCO3HAHHBIA BHIOOP Oymymiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC




’KM3HEHHbIE IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa3oBaHMIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEHl )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUN
IPAaKTUYECKUX 3a]1a4 MaTEeMaTHUECKOW HalpaBIEHHOCTH.

OKOJI0rM4ecKOoe BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO HKOJIOTUYECKOH KYJIbTYpbl, NMOHMMAaHUEM BIUSHHUS COLMAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOJAHON M COLMAIBHOW CpEelbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa  HKOJOTMYECKHMX  MpoOsieM; OpHeHTalMell Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHUU JUIs pelieHus 3a1a4 B 00JacTH OKpYKarolled Cpeabl, IIIaHWPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IOCJIEACTBUIN AJIS1 OKpYXKAKOIEe cpebl.

IleHHOCTH HAYYHOIO TO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMS], COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKU U

OOIIIECTBEHHON NpPaKTUKM, ITOHMMAHHMEM MaTeMaTU4eCKOM Hayku Kak cdepsl
YeJIOBEYECKOM JESTEbHOCTH, JTaloB €€ pa3BUTUS W 3HAYUMOCTU Ul  Pa3BUTHUS
LUBWIN3ALUKM;, OBJIAZICHUEM SI3BIKOM MaTEeMaTHUKM M MaTeMaTU4YeCKOM KyJIbTypol Kak
CPEJCTBOM I103HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYIO U UCCIIEIOBATEIbCKYIO
JeSITeIbHOCTh MHIMBHULyaJIbHO U B IPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTAThBI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeamera «MaremaTukay
XapaKTEepU3YIOTCS OBJIaJICHUEM YHHUBEpCAIbHBIMU [103HABATEJIbHBIMU NeNCTBUAMM,
YHUBEPCAJIbHBIMM KOMMYHMKATUBHBIMU  JEHCTBUSIMM, YHUBEPCAIbHBIMU  PErYISTHUBHBIMU
JIEHCTBHSIMH.

1) VYHuBepcaibHbIE NT03HABaTEIbHbBIC JEHCTBUS, 00eceunBaOT GOopMHUpPOBaHUE Oa30BbIX
KOTHUTHBHBIX IPOLIECCOB OOyyarouuxcs (OCBOGHHE METOJOB IO3HAHUSA OKPYXKAIOIIEro MHpa;
IPUMEHEHHE JIOTHYECKHX, UCCIIEI0BATENIbCKUX ONepalvii, yMeHuil paboTats ¢ HHpOpMaruei).

basoBble jornyeckue 1encTBUs:

— BBUIBISITH U XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOUIEHHH MeX]y NOHATUAMH; (OPMYIMPOBATH ONpPEAENCHHUsS IOHATHI;
YCTaHaBJIMBATh CYLIECTBEHHbIH MNPU3HAK KJIACCU(UKALMU, OCHOBAHUSA NJs1 0000IEHUs U
CPaBHEHHUs, KpUTEPUH IIPOBOJIUMOTO aHAIIN3a,

— BOCHpUHHUMATh, (GOPMYIHUPOBATH M NPeoOpa3oBbIBATH CYXKIEHUS: YTBEpAMTENbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

— BBUIBJISITH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeYus: B (axTax,
JAHHBIX, HAOJIOACHUSAX W YTBEPXKIEHUSX; IMpe/ularaTb KpUTEpUU I BBIIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUN;

— JenaTh BBIBOJBI C HCIIOJI30BAHWEM 3aKOHOB JIOTMKH, MAEIYKTUBHBIX W WHJYKTUBHBIX
YMO3aKJIFOUYE€HN, YMO3aKIFOUEHUH 110 aHAJIOTUH;

— TPOBOAMTH CAMOCTOSATENIBHO J0Ka3aTebCTBA MAaTEeMaTHUECKUX YTBEPXAECHUH (MpsMble U OT
IPOTHBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, TPHUBOJUTH TNPUMEPbl M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHHSI 1 BHIBOJIBI;

— BbIOMpaTh crocod penieHUs yueOHOW 3a7auu (CpaBHMBATh HECKOJIBKO BapHUaHTOB pEILLEHUS,
BBIOMpATh HanboJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHEB).

basoBble nccaeoBaTeNnbcKue JIeHCTBUS:

— UCHOJb30BaTh BOIMPOCHI KaK HCCIIENOBATENbCKMM HWHCTPYMEHT IO3HaHUS; (HOPMYIUPOBATH
BOIIPOCHI, (DUKCHPYIOIIHME MPOTHUBOpEUne, MpoOJieMy, YCTaHABIMBAaTh MCKOMOE M JIaHHOE,
(bopMUpOBATh TUIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

— TPOBOAMUTH  CAMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT,  HUCCIEAOBAHHE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SIBICHUS, MPOIEcca, BISBICHUIO
3aBHCUMOCTEN MeXAy 00BbEKTaMU, SIBJICHUSIMU, TPOLIECCAMH;

—  CaMOoCTOSITENbHO (OPMYIUPOBAaTH O00OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEAECHHOIO
HaOJI0IeHNs, HCCIEIOBAHNUS, OLIEHUBATh JOCTOBEPHOCTD MOJIYUEHHBIX PE3yIbTaTOB, BHIBOJIOB
1 0000IIEHIH;

— IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh MPEIIOI0KEHUS O €ro
pa3BUTHHU B HOBBIX YCIIOBHSX.

— Palora c unopmarueii:




BBIABIIATh A€(UIUTHI MHPOPMALIMHU, NAHHBIX, HEOOXOAMMBIX JAJsl OTBETa Ha BOMPOC U IS

pEIIEHNUs 3a1a4H;

BbIOMpaTh  MHGOpMAIMIO W3  UCTOYHUKOB  pa3IMYHBIX  THUIOB,  aHAJIW3UPOBATh,

CHCTEMAaTH3UpPOBaTh M HMHTEPIPETUPOBATH HH(GOPMAIMIO PA3IUYHBIX BHIOB U (opM

IIPEJICTaBIICHHUS,

CTPYKTYypUPOBAaTh MH(OPMALIUIO, IPEJICTABIIATH €€ B pasnuyHbIX  Qopmax,

WILTIOCTPUPOBATH IpaUuecKy;

OLIEHUBATh HAAEKHOCTh MH(DOPMAIMH 10 CAMOCTOATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcalbHbIE KOMMYHUKAaTHBHBIC ACWUCTBUS, 00eCreunBalOT C(HOPMUPOBAHHOCTD

COIIMaJIbHBIXHABbIKOB 06yqa}oumxc;1.

Oouienue:
BOCIIpUHUMATb U q)OpMYHI/IPOBaTB CY)KACHHUA B COOTBCTCTBHU C YCIOBUIAMU W LCIISAMU
OOIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA I1I0 XO4Yy PpCHICHUA 3adadyu, KOMMCHTHUPOBATH HOJIY‘ICHHBII\/JI
pe3yJbTar;
B XOZe OOCYXKJEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMOIl TEeMBI, MPOOJIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATHL UJICH, HALICJIICHHBIC HA ITOUCK PCUHICHUA; COIIOCTABJIATHL CBOU
CY)XICHUS C CYXKICHUAMHU
JPYrUX YYaCTHUKOB JMANoOra, 0OHapy>KUBaTh Pa3IM4yle M CXOJCTBO MO3HMLHUH; B KOPPEKTHOM
dopme hopMyaHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NpEACTaBJIATL PEC3YJbTAThl PCIICHUA 3ada4dd, OSKCIICPUMCHTA, HWCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBHICTYIUIGHHS C YYETOM 3aJad IpPe3eHTAluu |
0COOEHHOCTEN ayqUTOPHH.

CoTpyJIHUYECTBO:

IOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMaHIAHON M HMHIUBUAYaJbHONH pPabOTHI MpHU
pelieHuy y4eOHBIX 3ajay; NPUHUMATh 1€JIb COBMECTHOM JESTENbHOCTH, IIJIAaHUPOBATh
OpraHU3aII0 COBMECTHON paboThI, paclpeaensaTh BUIbl paboT, J0roBapuBaThCs, 00CYXIaTh
MIPOIIeCC U Pe3ynbTaT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;
y4acTBOBaTh B IPyNNoOBbIX (opMax paboTsl (00CYXIeHUs, 0OOMEH MHEHHSIMH, «MO3TOBbIE
HITYPMbI» U T.II.); BBIIOJHSATH CBOIO 4acTh pabOThl M KOOPAWHUPOBATH CBOM JAECUCTBUS C
JPYTUMH 4JeHaMH KOMAaH/bl; OLEHMBATh KAaueCTBO CBOEro BKJIaJa B OOWIMI MPOAYKT IO
KPUTEPHIM, CHOPMYJINPOBAHHBIM YUACTHUKAMH B3aUMOIECHCTBUS.

3) VYHuBepcanpHble  peryisTUBHbIE JEHCTBHs, oOecrneuyuBaloT  (QOpMHUpPOBaHUE

CMBICJIOBBIX YCTAHOBOKH KU3HCHHBIX HABBIKOB JIMYHOCTH.

CamMoopranu3anus:

COCTaBJIATh IIJIaH, AJITOPUTM pEIIEHUs 3aJayd, BbIOMpaThb CHOCOO pEUIEHUS ¢ Y4ETOM

UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBAThH
BapHaHThI pelIeHul ¢ yu€TOM HOBOM nHpopManuu.
CaMOKOHTpOJIb:

BJIa/IETh HABBIKAMU MO3HABATEIbHOM pediiekcuy Kak OCO3HaHMs COBEpIIAeMbIX JECUCTBUN U
MBICIIUTENIBHBIX TPOLIECCOB, MX PE3yJIbTaTOB; BIAJETh CHOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOLIECCa U pe3yibTaTa peIIeHUs MATEMaTHIECKOM 3a1a4H;
NPEeABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTHh IpPH PpEHICHWM 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JEATEJBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HaNJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEU U YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHKEHUS
WIA HEJOCTH)KEHHUSI pPEe3yJIbTaTOB JIEATENbHOCTH, HAaXOOUTh OIIMOKY, JaBaThb OLIEHKY
MPUOOPETEHHOMY OIIBITY.

[TPEAMETHBIE PE3VJIbTATDI

10  xmace

Hucna 1 BBIYUCICHUS
CB0OOHO OmepupoBaTh MOHATUSMH: PAallMOHAIBLHOE YHUCIIO, OECKOHEUHas MepHoanYecKas
JpoOb, MPOLEHTHI; UPPALUOHATIBHOE YHUCIIO; MHOKECTBA PAIL[MOHAIBHBIX U JEHCTBUTEIBHBIX
YKCEJI; MOAYJIb JEHCTBUTEIILHOIO YUCIIA.




[TpuMeHATH APOOH M MPOLEHTHI JUIS PEIICHUS NMPUKIAJAHBIX 337ad U3 Pa3IMYHBIX OTpacien
3HAHUW U peaTbHOM JKU3HU.

[IpumensaTs npHONMKEHHBIE BBIYMCICHUS, INPAaBWIA OKPYIJICHHS, NPUKUAKY M OLEHKY
pe3yJibTaTa BEIYMCICHUN.

CBoOoHO omepupoBaTh MOHATHEM: CTENEHb C LEJIBIM II0Ka3aTelieM; HCIIOIb30BaTh
HOIXOAAIIYI0 (POPMY 3aIUCH JACHCTBUTEIBHBIX YHCEN JJIS PEIICHHs MPAaKTUYECKUX 33734 U
NpeCTaBICHUS JaHHBIX.

CB000OIHO OMEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTETICHHU.
CB00OHO ONIEPUPOBATH OHATHEM: CTETICHb C PALIMOHAIBHBIM ITOKA3aTEIIEM.

CB0OOIHO oOmepHpOBaTh MOHATHUSAMH: JIOTapu(pM YHCIA; JECATUYHBIE W HATypajbHbIC
J0rapupMBbl.

CBoOOHO oOmEpHpPOBATh MOHATHSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHICHC YHCJIOBOTO
apryMeHTa.

OnepupoBaTh NOHATUSAMM: APKCUHYC, QPKKOCHHYC M aPKTAHI'€HC YUCIOBOIO apryMEHTa.

VYpaBHEHMsI 1 HEPABEHCTBA
CB00OHO OmepHpoOBaTh MOHATUSAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHbBIE
YPaBHEHUSAH YPABHEHUSI-CIIEICTBUS; pABHOCUIIbHBIE HEPABEHCTBA.
[IpyuMeHsTh pa3IMyHblE METOJbl PELICHHUS pPALUOHAIBHBIX U JPOOHO-pallMOHAIbHbBIX
YpaBHEHU; IPUMEHATh METO UHTEPBAJIOB JJIsl PELLICHUSI HEPABEHCTB.
CB0OOOJIHO omepupoBaTh IMOHATUSMHU: MHOTOUYJIEH OT OJHOW IEPEMEHHOH; MHOTOUWIEH C
HEeJNbIMA  KOX(QPUIMEHTaMH, KOPHHM MHOIOWIEHa; MPUMEHATh JAEJIeHHEe MHOrowieHa Ha
MHOIOYJIEH C OCTaTKOM, TeopeMy be3y u TeopeMy Buera juis pemenus 3agau.
CBoOOJHO omepupoBaTh IMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHula,
OIpeNIeNIUTeNb MaTpULbl 2 X 2 M €ro reoOMeTpPUYECKUH CMBICHT; HCIIOJIb30BaTh CBONCTBA
OTIpeNeNuTeNs 2 X 2 sl BBIMUCIICHUS €r0 3HAUSHUS, TPUMEHSITh ONPEACTUTEIH [T PeIICHHS
CUCTEMBI JTMHEMHBIX YPaBHEHUH; MOAEINPOBATh PEAIbHBIE CUTYAllUH C TIOMOIIBIO CUCTEMBI
JUHEHHBIX ypaBHEHUH, HCCIENOBaTh IIOCTPOCHHBIE MOJEIM C IOMOIIBIO MaTpull HU
OIpEACINTENEH, UHTEPIIPETUPOBATH MOJTYUECHHBIN pPE3ysbTar.
Mcnonb30BaTh CBOMCTBA AEUCTBHUM ¢ KOPHIAMM 15l TPe0Opa30BaHMs BBIPAKEHUI.
BeimonHATe  nmpeoOpa3oBaHMS — YMCIOBBIX — BBIPQKEHUH, COJAEpXalluX  CTENeHH C
palMOHATILHBIM [TOKA3aTEIEM.
Hcnonp3oBaTh cBOWCTBA JIOrapupMOB JIJIs TPeoOpa30BaHUs JOrapu(PMHUUECKUX BHIPAKEHUH.
CB000OIHO OnEepHpOBaTh NOHATUAMU: UPPALlMOHAIbHBIE, I0KAa3aTeNbHbIE U JIOTapU(PMUUECKHE
YpaBHEHHUS; HAXOJIUTh UX PEIICHHUS C TOMOLIbI0 PAaBHOCUIIBHBIX MEPEX0/0B MU OCYIIECTBIASA
IIPOBEPKYKOPHEH.
[IpuMeHATH  OCHOBHBIE  TPUTOHOMETpUYEeCKHe  (GOpMyNnbl  JUid  NpeoOpazoBaHMs
TPUTOHOMETPUYECKHUX BbIPAKEHHH.
CBOOOIHO  OmepupoBaTh MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HEo0Xo1uMble (POPMYITBI IS pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH.
MojenupoBaTh pealbHbIe CUTYalluN Ha SI3bIKE ajareOphl, COCTABIATh BHIPAXXEHUS, YPaBHEHHUS,
HEPaBEHCTBA [0 YCIIOBHIO 33Ja4M, UCCIIEA0BAaTh IMOCTPOECHHBIE MOJEIHM C HCIOJIb30BAHUEM
anmapara ajnreOpsl.

OyHKIMH U TpaduKu
CBoOOIHO omepupoBaTh MOHATUSAMHU: (YHKIUS, CIOCOOBI 3aJaHusd (PYHKUHH; B3aUMHO
oOpaTHble (PYHKUUHU, KOMIO3ULUSA (QYHKIUH; rpaduk (YHKIHUU; BBITOIHATH JJIEMEHTApHbIE
npeobpazoBanus rpadukoB QyHKIUH.
CBoOOIHO omepupoBaTh MOHATUSAMHU: 00JacTb OMNpPENENECHHUS W MHOKECTBO 3HAUYEHUM
GbyHKIMY, HYTU QYHKINU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA.
CB0oOOHO oOmepHpOBaTh MOHATHSAMU: UYETHBIE W HEYETHBIE (DYHKUIUH, TEpUOTUYECKUE
(GyHKLIMHU, MPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl MU MHHMMYMbI (DYHKIUH,
HanOoJIpIIIee M HAMMEHbIIee 3HaYeHNEe (PYHKIIUU Ha TPOMEKYTKE.
CB0OOHO OmEpUpPOBATH MOHATUSAMHU: CTENEHHass (QYHKUUS C HAaTypaJbHBIM U LEJIBIM
nokasareseM, rpaguK CTENEeHHON (YHKIUU ¢ HATYpaJIbHBIM U IENBIM IOKa3aTeiaeM; rpaduk



KOpHsI N-O CTeneH! Kak (GyHKIIMK OOpaTHOM CTENEHHU C HaTypalbHBIM MTOKa3aTEIeM.
OnepupoBaTh TMOHATUSAMU: JIMHEWHAs, KBaJpaTH4Has U JpOOHO-IMHEWHas (QyHKUUU;
BBITOJIHATH 3JIEMEHTapHOE MCCIIeI0OBAaHNE U TOCTPOCHHUE MX TPa(HKOB.
CBoOoOHO oOmepupoBaTh MOHATHSAMHE: IOKa3aTelbHAas W Jorapupmuyueckas (QpyHKIUH, UX
CBOICTBa U IpadUKH; UCTIONH30BATh UX IPAPUKHU AJIS PELICHUS ypaBHEHUI.
CBOOOIHO oOmepupoBaTh MOHATHUSAMHU: TPUTOHOMETPUYECKAas OKPYKHOCThb, OIpe/eiIeHHe
TPUTOHOMETPUYECKHUX (PYHKIIMIA YUCIOBOTO apryMEHTA.
Hcnons3oBath Tpaduku (QYHKOHA IS UCCIEAOBAHUS IPOIECCOB U 3aBUCUMOCTEH IPHU
pelIeHnH 3a7a49 U3 APYTrux y4eOHBIX MPEIMETOB U PEaTbHOU KU3HU; BhIpaxarh (Gpopmynamu
3aBUCUMOCTH MEX1Y BEIMYMHAMU.

Hauana maremaTndeckoro anaiumsa
CB0oOOHO oOmNepupoOBaTh MOHATUSMH: apH(MeTHUecCKas M T'eOMETpHYEcKash MpOrpeccHs,
OecKOHEYHO YOBIBAIOIIAs I'€OMETPHUUYECKas MPOrpeccus; JUHEHHBIH W HKCIOHEHIHAIbHBIN
pocT, hopMyia CIOKHBIX MPOLEHTOB; HIMETh MPECTABICHUE O KOHCTAHTE
Hcronb30BaTh IPOrpeccuu Ul peIICHNs PEAIBHBIX 3a/1a4 IIPUKJIAJHOIO XapaKkrepa.
CBoOomHO  omepupoBaTh  MOHATHUSAMHU:  IIOCIENOBATEIBHOCTh,  CHOCOOBI  3aTaHHA
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE W OIPAaHUYEHHBIE IOCJIEIOBATEIbHOCTH; ITOHUMATh
OCHOBBI 3apO’KICHUS MAaTEeMaTHUECKOTO aHAJIN3a KaK aHAIN3a OECKOHEYHO MAaJIbIX.
CBOOOJTHO ONEpUPOBATH MOHATHAMH: HENPEPHIBHBIC (YHKIUU; TOYKH pa3pbiBa rpaduka
(GyHKIIMHM; aCUMITOTHI Tpaduka QyHKIIHH.
CBoOoOHO omepupoBaTh MOHATHEM: (YHKLHSA, HENpepblBHAsS Ha OTpe3Ke; MPUMEHSThH
CBOMCTBaHeNpepbIBHBIX (YHKIUI /IS peleHus 3a1au.
CBOOOTHO OTIEPUPOBATH MOHATUSAMU: TIEPBasi M BTOPast MPOU3BOAHBIC (PYHKIINU, KacaTeIbHas
K TpaduKyQyHKINH.
BbIyucnsaTe TPOU3BOHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMIIO3UITUH JBYX (DYHKIIHIA,
3HATHIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIUHA.
Hcnonk3oBaTh reoMeTpudeckuii U (GU3HMUeCKUil CMBICT MPOU3BOIHOM /ISl pEIICHUS 3a/1a4.

MHoOkecTBa U JJOTHKA
CB000IHO ONIEepHPOBATH MOHATUSIMHU: MHO>KECTBO, OTIEpalliy HaJl MHOKECTBAMHU.
Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN aIIapar Uil ONHUCAHUS PEAbHBIX IPOLIECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YIEOHBIX IPEIMETOB.
CBOOOIHO oOmepupoBaTh TMOHSATUSMHU: OINpeAeNieHHe, TeopeMa, ypaBHEHUE-CIEACTBHE,
CBOMCTBO MaTeMaTH4YEeCKOro OOBEKTa, [0Ka3aTelIbCTBO, pPABHOCUJIbHBIE YpPaBHEHUS W
HEpaBEHCTBA.

11 xmace

Uucna v BBIYUCIECHUS
CB0OOIHO OTIepHPOBATh MOHITUSIMH: HATYPATBHOE H IIEJI0€ YHCII0, MHOXKECTBA HATYypaIbHBIX
M UEeNbIX YHCEN, HCHO0JIb30BaTh NpPHU3HAKKA JenuMocTtH menbix uyucen, HOJ m HOK
HaTypaJbHBIX YMCEN JJIs PEIICHUS 3a/1a4, IPUMEHSTh alropuT™M EBKIMAaa.
CBOOOJIHO OTEepHPOBATh MOHSATHEM OCTaTKa MO MOMAYIIO; 3allMChIBAaTh HATypalbHBIC YHCIA B
PA3TUYHBIXTO3UIIMOHHBIX CHCTEMAaX CUUCIICHHS.
CBOOOJIHO OmNEepUpPOBaTh MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOMECTBO KOMIUIEKCHBIX
qrceN; MPEACTaBIATh KOMIUIEKCHBIE YHCIa B alreOpandeckol ¥ TPUTOHOMETPHUUECKON
dbopme, BBHIMOTHATH apu(PMETHUSCKHE OMEepalid ¢ HUMH W HW300pakaTh Ha KOOPJWHATHON
IIJIOCKOCTH.

VYpaBHEHHUsI 1 HEPABEHCTBA
CB00OIHO OTepHpOBaTh NOHATUAMU: UPPALIMOHAIBHBIE, IOKAa3aTeNbHbIE U JIOTapU(pMUUECKHEe
HEPaBEHCTBA; HAXOJAUTh UX PEIICHHS C TOMOIIBI0 PABHOCUIIBHBIX MEPEXO/IOB.
OcymecTBISATh 0TOOP KOpPHEW IPH PEIIEHUU TPUTOHOMETPUUECKOTO YpaBHEHHUSI.
CBoOOHO  omepUpoBaTh TMOHATHEM TPUTOHOMETPUYECKOE HEpPABEHCTBO; MPHUMEHATH
HE00X0ouMbIe (DOPMYIIBI JJIsl PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.
CBOOOIIHO OMEepHpPOBATh MOHATHUSIMHU: CHCTEMAa U COBOKYITHOCTH YPaBHEHH M HEPaBEHCTB;
PaBHOCWJIBHBIE CHCTEMBl M CHCTEMBI-CIEACTBUS; HAXOAWTb PELICHHUS CHCTEMBI H
COBOKYITHOCTEW paIlMOHATBHBIX, HPPAIMOHATBHBIX, MMOKA3aTeIbHBIX M JIOTAPU(PMUIECKUX
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ypaBHEHUH U HEPABEHCTB.
Pemate  panuoHanbHble, MppalMOHAIbHbIE, IOKa3aTeJIbHbIC, JOrapuPMHUUECKUE U
TPUTOHOMETPUUYECKHEYPABHEHUS 1 HEPABEHCTBA, COJIEPIKAIIME MOIYJIN U TTapaMEeTpBhI.
[TpumensTh rpaduveckue METObI JJISl PEIICHUS] YPAaBHEHUI M HEPaBEHCTB, a TAKXKe 3a7ad C
napaMeTpamH.
MozenupoBaTh peajibHble CUTYallMH Ha A3bIKE alNreOpbl, COCTABIIATh BBIPAXKEHUS, YPABHEHUS,
HEpaBEHCTBA M WX CUCTEMbI 110 YCJIOBHIO 33J[au, WCCIIEAOBATh IOCTPOEHHBIC MOJETH C
UCIOJIb30BaHUEM allapaTa anreOpbl, UHTEPIPETUPOBATH MOJIyUYECHHBIN pe3yIbTarT.
OyHKIMH U Tpaduku
Crpouth rpaduku KOMIO3UIMK (PYHKIMI C MOMOIIBIO 3JIEMEHTAPHOTO MCCIEOBAHUS U
CBOWCTBKOMIIO3HIINY JBYX ()YHKIIUH.
CrtpouTth reomerprueckue o0pas3sl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH.
CB000IHO OTIEPUPOBATH MOHATHIMHU: TPAPHUKH TPUTOHOMETPUUECKUX (PYHKIIUH.
[TpumeHsITh PYHKIUH U1 MOJESTUPOBAHUS U HCCIICIOBAHUS PEaIbHBIX IPOIIECCOB.
Hauana maTremaTnueckoro aHajinza

Mcnonb30BaTh NPOU3BOAHYIO Ul UCCIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxonuTh Hanbosnblee 1 HaMMEHblIee 3HaYeHUs (PYHKIMHY HEPEepbIBHON Ha OTPE3Ke.
Mcnonb30BaTh NPOU3BOAHYIO AJISl HAX0XKJIEHUS] HAWITYYILEero peleHus B PUKIAIHbIX, B TOM
YHCI€e COLUAIbHO-I)KOHOMMUYECKHMX, 3aJaydax, JUIsl OIpElesIeHUs] CKOPOCTH U YCKOPEHHs
nporecca, 3aJaHHOro (POPMYJION MIN TPahUKOM.
CB0001HO OIEpUpPOBaTh IMOHATUSAMHU: MEPBOOOpa3Hasi, ornpeaenEéHHbIN

UHTErpa; HaXOJUTb IEpBOOOpa3HbIC 3JIEMEHTAPHBIX (DYHKIMHA U BBIYMCIIATH MHTETpal
1o (popmyne Herorona—JleiiOHuna
Haxoaute mutomaau miockux Guryp u 00bEMBI TEJI ¢ TTOMOIIBIO HHTETpaIa.
HmeThb npeacTaBIeHne O MaTeMaTHYeCKOM MOJICIMPOBAHUM Ha TIPUMEPE COCTABJICHUS
M depeHInaIbHBIX YpaBHEHUH
Pemate mnpukianHele 3aayd, B TOM YHCJIE COLMAIBLHO-DKOHOMHYECKOTO M (U3NYECKOTO
XapakTepa,CpeACTBAMU MaTeMaTHYECKOTO aHAIIN3a.



11

COJEP)KAHUE OBYYEHUA

10 kmacc

Yucna ¥ BBIYUCIICHUS

Pammonansueie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, MPOIEHTHI, OECKOHEYHBIE
nepuonuyeckue apodu. Ilpumenenue apoGeil ¥ NMPOLEHTOB Ul pelleHHs NPUKIAJHBIX 33734 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN UPEATTbHON KU3HU.

JlelicTBUTENbHBIE uuCia. PalMoHanpHBIE M HppalMOHANbHblE 4YHcaa. Apudmerndeckue
OIepalvy € ACUCTBUTEIBHBIMU YHCIaMU. MoOIysb JEHUCTBUTEIBLHOIO YHCIA W €ro0 CBOMCTBA.
[TpuGnnxKEHHBIE BEIYUCICHMS], TPABUIIA OKPYIJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUH.

Crenenp ¢ nenbiM mnokaszareneM. bunom Heiorona. Mcnonb3oBanue moaxonsmien (Gpopmbl
3alACU JCUCTBUTEIBHBIX YUCEII VISl PEIICHUS TPAKTUYECKUX 3a]a4 U IIPEJICTaBICHNS JaHHBIX.

Apudmernieckuil KOpeHb HaTypaJIbHON CTEIIEHH U €0 CBOWCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA; CTENEHb C JEHCTBUTEIbHBIM
nokazaresnem.Jlorapudm uucna. CoiicTa norapudma. JlecaTHIHbIe U HATypAIbHBIE JOTapH(MBbI.

CuHyC, KOCHUHYC, TaHI'€HC, KOTaHT€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC H
apKTaHT€HC YHUCIIOBOI'O apryMeHTa.

VYpaBHEHMsI U HEPABEHCTBA

ToxnaectBa W TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpPaBHEHHE, KOpPEHb YpPaBHEHHS.
PaBHOCWIIBHBIE YpaBHEHMS U YpaBHEHUs-CIeACTBU. HepaBeHCTBO, pellieHuEe HEPAaBEHCTBA.

OCHOBHbBIE METO/bI PEIIEHUs LEJIbIX U APOOHO-pAllMOHAJIBHBIX YPaBHEHHUHW M HEPaBEHCTB.
MHorousneHnsl OT OJHOW IEpPEeMEHHOM. JleleHne MHOro4jieHa Ha MHOTOWIEH € OcTaTKoM. Teopema
besy. MHorousieHs! ¢ neiasiMu koddunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILMX CTENEHHU U KOpHU. VppaloHaibHble
ypaBHeHHUs. OCHOBHbBIE METO/IbI PEILICHUS UpPallMOHAIbHBIX ypaBHeHUM.[Toka3zaTenbHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELICHUS I0KA3aTEIbHbBIX YPaBHEHUM.

[IpeoOpa3oBanue BbIpaXXKEHUH, COAEPIKAIINX JIOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEILIEHUS JOrapU(PMUUECKUX YPaBHEHUH.

OcHoBHbIE TpuroHoMmerpuueckue gopmynsl. [IpeoGpasoBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUI.

Pemennie TpMroHOMETPUUYECKUX YPaBHEHUH.

Pemenne cucrem JMHEHHBIX ypaBHEHMM. MaTpuma CUCTEMbl JIMHEHHBIX YpPaBHEHHM.
Onpenenurenb MaTpUIbl 2X2, €ro reOMETPUUECKUN CMBICT U CBOMCTBA; BBHIUMCIEHUE €r0 3HAYCHMS,
NPUMEHEHUE OINpPENEIUTENs UIsl PEIIECHUs] CUCTEMBl JINHEHHBIX YpaBHEHUN. PelieHue nmpukiaaHbix
3a7a4 C IOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHEHuH. lccinenoBaHne NOCTPOEHHOM MOZEIN C
MOMOIIbIO MaTPUI] U OTIpEeETUTENEH.

[locTtpoeHne MaTeMaTHYECKUX MOJENIEN pealbHOW CUTyallud C IIOMOIIBIO YpaBHEHUH U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUN U HEPABEHCTB K PEILIEHUI0 MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3IMYHbBIX 00J1acTe HAyKH U peabHOM KU3HU.

OyHKIMH U TpaduKu

@OyHKIUA, crnocodbl 3amaHus  ¢GyHKUMU. B3aumHo oOpaTtHble ¢yHKuuu. Kommnosunus
byukuil. ['padux pyHkuun. DnemeHnTapHble mpeodpa3oBanus rpadukoB GyHKINHI.

OO6nacte ompeneneHus: U MHOXXecTBO 3HaueHui ¢yHkiuu. Hymu ¢ynkuuu. IIpomexyTku
3HaKOMOCTOsAHCTBA. Y&THhle M Heu€THble G(yHkuuu. [lepuommueckue ¢yHkuu. IIpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl MU MUHUMYMBI (yHKiuM. HauOoinbllee um HauMeHblee
3HaYeHUsS QYHKIIMHU HAa TPOMEKYTKE.

JIuHeitHast, KBagpaTU4HaAs M JIpOOHO-TMHEWHAas (QYHKIMH. OJeMEHTapHOe HCCIelIOBaHHE U
MOCTPOEHNE UX TpaduKOB.

CreneHHass (yHKUUS C HaTypalbHbIM W IIeJbIM TMoKa3zareneM. EE cBoiictBa u rpaduk.
CaoiicTBa U rpauK KOpHS N-Oi cTeneHu Kak (YHKIUU OOpaTHOW CTENEHU C HaTypalbHBbIM
IIOKAa3aTENEM.

[TokazatenpHass u jorapudmudeckas (yHKIUHU, UX CBOWMCTBAa W rpaduku. Vcmonap3oBaHme
rpaduKoB QYHKIUH A7 peIeHUs] ypaBHEHUI.

Tpuronomerpuueckass  OKpPYXKHOCTb,  OIpEIENCHHE  TPUTOHOMETPHUUECKUX  (YHKLUH
YHCIIOBOTO apryMeEHTa.



12

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEalIbHBIX Ipolieccax W siBieHusX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Havana marematnueckoro aHanusa

ITocnegoBaTenpHOCTH, CIIOCOOBI 3amaHUs IMOCIENOBAaTENbLHOCTEH. MeTronm MareMaTHYEeCKOH
WHAYKOUA. MOHOTOHHBIE W OrpaHUYEHHBIE IIOCIEAOBATENIbHOCTH. MCTOpUsS BO3HUKHOBEHHMS
MaTEeMAaTHYECKOTO aHAIM3a KaK aHalIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas mporpeccuu. beckoneuno yobiBaroIas reoMeTpruuecKast
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPHUECKON mporpeccuu. JIMHEHHBIH U
SKCHOHEHIMAIBbHBIA pocT. Yucio e. @opmyina cinoxHbIX TPOLEHTOB. Vcronb30BaHWE NMpOrpeccuu
JUISL PELIEHUS] PEAJIBbHBIX 3a/a4 MPUKJIIAHOIO XapaKTepa.

HenpeprsiBHBIC PYHKIIMKM U BX CBOWCTBA. TOukM pa3pbiBa. ACUMOTOTHI IpaduKOB (YHKIIUH.
CpoiicTBa (pyHKIIMII HENpephIBHBIX Ha OTpe3Ke. MeToJ WHTEpBAIOB JIsi PELICHHS HEPABEHCTB.
[IprMeHeHre CBOMCTB HENPEPHIBHBIX (YHKIIUI 711 pelIeHus 3a1au.

[lepBas u BTOpas mpousBoaHble GyHKIMH. OnpenencHue, reOMETPUUSCKU U (PU3NIECKHiA
CMBICT IPOM3BOAHON. YpaBHEHUE KacaTeNIbHON K TpaduKy (QyHKITHH.

[TponsBoHbIe drIeMeHTapHBIX (GyHKIMH. [Ipon3BogHas CyMMBI, MPOU3BEACHHMSI, YACTHOTO U
KOMIO3UINH (PYHKIIHIA.

MHoOkecTBa U JJOTHKA

MHOXecTBO, ONepalry HaJ MHOKECTBAMM U UX cBoWcTBa. Jlumarpammbl Oinepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO —armapara Juisi ONMCAHUS PEAIbHBIX MPOLIECCOB U
SBIICHUH, TIPU PELICHUH 33Ja4u3 IPYTUX YUeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTH4YECKOro oOBbEKTa, CIEICTBUE, J10KAa3aTEIbCTBO,
PaBHOCUJIbHBIE YPABHEHHUSI.

11 KJ1acc

Hucna 1 BIYUCICHUS

Hatypanbnbie u nensie uucna. Ilpumenenune npusHakos nenuMoctu nensix uucen, HOJ u
HOK, octatkoB o mozyito, anroputma EBknnna i pemieHus 3aad B LEIbIX YUCIAX.

KommnekcHble umcna. AusreOpandeckas ¥ TpUTOHOMETpUYecKas (OpMBI  3alucu
KOMIUIEKCHOTO 4Hclia. ApHpMEeTHYecKHe ONepanuu ¢ KOMIUIEKCHBIMU uHciaamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEl Ha KoopauHaTHOW miockoctH. dopmyna Myaspa. KopHu Nn-oil creneHu us
KOMIUIEKCHOrO uyucna. [IpuMeHeHHe KOMIUJIEKCHBIX 4YHMCeNn JUId pelIeHus (QU3NYECKUX U
FeOMETPUYECKHX 3a/1a4.

YpaBHEHHUsI U HEPABEHCTBA

CucremMa M COBOKYNIHOCTb YPAaBHEHMM W HEPAaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI H
CHUCTEMBI-CIIE/ICTBHSL.

PaBHOCHIIbHBIEC HEPABEHCTBA.

OTO60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUM C TIOMOIIBI0 TPUTOHOMETPHUECKOM
OKPY’KHOCTH.

Pemrenne TpUroHoMETpUYECKMX HEPABEHCTB.

OCHOBHBIE METO/IbI pElIeHUs MOKa3aTeNbHBIX U JIOrapu(pMUUecKuX HepaBeHCTB. OCHOBHbBIE
METO/IbI PELICHNS UPPAMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS CUCTEM U COBOKYITHOCTEN pallMOHAIbHbBIX, HPPAUOHAIbHBIX,
MOKa3aTeNbHBIX U JOrapu(PMHUUECKUX YpaBHEHHI.

YpaBHEHHUs], HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamH.

[IpuMeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHX 3a/1ad U
3aJa4 U3pa3IMYHbIX 001acTe HAyKU U peanbHOM KU3HU, MHTEPIpETalUs MOJyYeHHBIX PE3YJIbTaTOB.

OyHKIMH U TpaduKu

I'padux xomnozunyuu QyHkuii. ['eomerprueckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPJAMHATHOUIIIOCKOCTH.

Tpuronomerpuueckre QyHKIUHN, UX CBOWCTBA U TpapUKH.

I'paduveckne MeTonpl pelieHus ypaBHECHUN M HEpaBEHCTB. [ 'paduueckue METOIbl
pelIeHus 3a7a4 crapameTpamH.
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Hcnonb3oBanue rpadgukoB GyHKIUN JUIs1 KCCIIEOBAHUS IIPOLECCOB U 3aBUCUMOCTEH,
KOTOPBICBO3HHUKAIOT MIPH PEUICHUH 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U PEATbHOM KU3HH.

Havana marematnueckoro ananusa

[TpumeHeHre MPOU3BOJHOM K MCCIEAOBAaHHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxaennenan0opiero 1 HaMMeHbIIero 3Ha4eHu HenpepbhIBHON (YHKIIUU Ha
OTpE3KE.

[IpuMeHeHne MpOU3BOIHOMN ISl HAXOXKACHUS HAWIYYIIEr0 PELICHHs B MPUKIIATHBIX
3aauax, JUIIONpPEeNCHHsI CKOPOCTH M YCKOPEHHs Ipoliecca, 3a1aHHoro (hopMyIon wim
rpaguKoM.

[TepBooOpasHas, OCHOBHOE CBOWMCTBO IepBOOOpa3HBIX. I[lepBooOpasHbIe
JJIeMEHTapHBIX (YHKIUH.

[IpaBuiia Hax 0k 1eHUs IEPBOOOPA3HBIX.

Huterpan. ['eoMeTpuyeckuii CMbBICT UHTErpajia. BelducieHne ONnpeaenEéHHOro
uHTerpana no ¢opmyneHsrorona—Jleitbuuna.

[IpumeneHue nHTErpana A HaX0XKJIEHUs TUIOIIaAeH mIockuX Guryp u 00bEMOB
F€OMETPUYECKUX TEJ.

[Ipumeps! pemrenuit quddepeHInanbHbIX ypaBHeHUH. MaTemaTiueckoe MOJIeTUPOBAaHUE
PEaATBbHBIXIIPOLIECCOB C TIOMOUIBIO TU(PEpEHITHATHHBIX YPAaBHECHHA.
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TEMATHYECKOE IVIAHUPOBAHUE
10 knacc (4 4 B Heaemo, 34 Hexeau -1364)

HazBanue KonunuectBo QHCKTPOHHBIG
pazzaena 4acoB OcCHOBHbIE BUIBI JICATETbHOCTH (urdpoBsbie)
(Tempr) o0OyJaromuxcs o0Opa3oBaTeNbHbIC
Bcee| Koutp pecypcsl
ro | OJIBHBI
X
pabor
MHOXECTBO 24 2 Hcrnonps30BaTh TEOPETHKO-
JCHCTBUTEIILH MHOKECTBEHHBIAAIIAPAT JIJIsI https://resh.edu.ru/office
BIXYHCEIL OIMKCAHMS XO/a PEIICHHS user/profile/
MHOTro4ICHBI. MaTeMaTHYECKUX 3a/1a4, a TAKXKe https://www.yaklass.ru/
ParponansHbIe peanbHBIX MIPOLECCOB M ABICHHUI. https://ege.sdamgia.ru
ypaBHEHUS U OmnepupoBaTh MOHSATHIMHE:
HEpPaBEHCTBA. panroHAILHOE YUCII0, OECKOHEUHAs
Cucremsl HEpUOAMYECKast IPOOb, IPOIICHTBI;
JIMHEHHBIX UppalMOHAILHOE U JICHCTBUTEIBHOEC
YpaBHEHUN YHUCIIO; MOAYJIb JEHCTBUTEIBLHOTO YHUCIIA;

HCII0JIb30BaTh ITH MOHATHUS IPU
IIPOBEACHUU PACCYKACHUN U
JI0Ka3aTeNbCTB, IPUMEHSTh APOOH U
MIPOLIEHTHI JUIsl PEIIEHUs] IPUKIIaTHBIX
3a/1a4 U3PA3JIMYHBIX OTpacieil 3HaHUI U
peaNbHOM KU3HH.

Hcnonb30Bate NpubIMKEHHBIE
BBIYMCIICHM S, [IPABUIIA OKPYTJICHNUS,
MPUKUIKY U OLICHKY pe3yJIbTaTra
BBIYMCIICHUM.

[IpuMeHsTh pa3Iu4HbIE METOABI
pelIeHrs paloHaIbHBIX U JPOOHO-
palMOHAIbHBIX YPAaBHEHUI; a TAKKe
METOJ, HIHTEPBAJIOB JUISIPEIICHUS
HEPABEHCTB.

OnepupoBarh MOHATUSAMHU: MHOTOUYJIEH
OT OJJHOM MEPEMEHHOMN, €ro KOPHU;
MIPUMEHSATH JIEJICHUE MHOTOYJICHA Ha
MHOI'OYJIEH C OCTaTKOM, Teopemy besy u
TeopeMy Buera uisipenienus 3agad.
OnepupoBarh NOHATUAMU: CUCTEMA
JIMHEWHBIX YpaBHEHUH, MaTPULIa,
OIIPEAEIUTEND MAaTPHILIBI.

Hcnons30BaTh CBOWCTBA ONPENEIUTENS
2X2 sl BBIYMCIICHUS €r0 3HAYCHMS,
MIPUMEHATH ONPEACIUTENN UL
pelIeHns  CUCTEMBI JIMHEHHBIX
YpaBHEHUH.
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MonennpoBaTh peajabHbIe CUTYalUH C
IIOMOILBIO CUCTEMBI JIMHEMHBIX
YPaBHEHUN, UCCIIE0BATh IOCTPOCHHBIE
MOJEJIH € ITIOMOILBIO MaTPHUIL U
OlIpeAeIUTENEH, THTEPIPETUPOBATh
IIOJIYYEHHBIN pe3ybTaT

DOyHKINH U
rpadukmu.
Crenennas
GyHKIHS C
ENTBIM
rokazaresiem

12

OmnepupoBaTh NOHATUAMU: (DYHKIIMS,
croco0bl 3aaHus GYHKINHU; B3aUMHO
oOpaTHbIe PYHKITUH, KOMITO3HIIHS
¢bynkuui, rpaduk GyHxEm, 061aCTH
OIIpeJIeJIEHUs] U MHOKECTBO 3HAUCHUM
¢GbyHKIMU, HYH QYHKIAH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA; JIMHEWHas,
KBaJ[paTU4HAas1, IPOOHO-TUHEHHAS 1
cTerneHHast PyHKIUH.

BbInoONHATE 371€MeHTapHbIe
npeoOpa3oBaHUATPAGUKOB (PYHKITHIA.
3HaTh U YMETh JI0Ka3bIBaTh YETHOCTh
WIMHEYETHOCTD (DYHKIINH,
NEPUONYHOCTD (PYHKIIMH, HAXOAUTh
MPOMEKYTKH MOHOTOHHOCTH
(GYHKINH, MAKCUMYMbI I MUHUMYMBbI
¢byHKIMU, HAUOOJbIIEE U
HauMeHblIIee 3HaueHne QYHKIUU Ha
MIPOMEKYTKE.

dopmMynupoBaTh U WILTIOCTPUPOBATD
rpaduuecKy CBOMCTBA JTMHEHHOMH,
KBaJpaTUYHOM, TPOOHO-TMHEHHON U
CTeNeHHON (QyHKIUH.

Bripaxkats ¢opmynaMu 3aBUCHIMOCTH
MEXTyBETHINHAMH.

3HaTh ompe/ieJICeHUE U CBOMCTBA
CTETIEHH C IeJIBIM MTOKa3aTeseM;
MOJXOASIIYI0 (hOPMY 3aMUCH
JeWCTBUTENLHBIX YHCEN IS PEIICHUS
MPAKTUYECKHX 32124 U TIPE/ICTABICHUS
JTAHHBIX

https://resh.edu.ru/office
user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

Apugpmernuecku
1 KOpPEHb N-0i
CTEIEHU.
HppanmoHaibHbI
€ YpaBHEHUS

16

dopmynupoBaTh, 3aIMCHIBATH
HaxoauTs perieHust HppalnoHaIbHBIX
YpaBHEHH ¢ TIOMOIIBIO PaBHOCHIIBHBIX
NePEeX00B WK OCYILECTBIISS POBEPKY
KOpHEH.

Crpouts rpaduk GyHKIMU KOpHS N-0i
CTENeHH Kak OOpaTHOM 11 PyHKINH
CTENIEHUC HAaTypaJbHBIM MOKa3aTeIeM

https://resh.edu.ru/office
user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

IlokazaTeAbHa

I PYyHKITUS.
IlokaszaTeabH

10

dopMyIUpOBaTh ONpeeSIEHUE CTETIEHU C
palOHATILHBIM [TOKa3aTeIeM.
BoinonHsATe mpeoOpa3oBaHus YUCIOBBIX

https://resh.edu.ru/office
user/profile/

https://www.yaklass.ru/
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bleypaBHEHHUS

BBIPXKEHUI, COIepKAIIUX CTEIIEHHU C
palMOHAIBHBIM ITOKA3aTEJIEM.
Hcnonb3oBathk upoBbIe pecypehl s
MOCTPOCHHUS rpauKa MoKa3aTeabHOMN
(GYHKIIUUY U3y4eHUs €€ CBOMCTB.
Haxoautsb pereHust mokazareabHbIX
ypaBHEHUH

https://ege.sdamgia.ru

Norapucpmuue
CKas
dyHKIINA.
Aorapudmuye
CKHe
ypaBHEHUS

18

JlaBath onpenencHue Jorapudma

4Hclia; ACATUYHOTO U HATypaJIbHOTO
norapudma. Mcmonb30BaTe CBOHCTBA
sorapu(MoB JITIpeoOpa3oBaHMS
Jorapu(pMHUUECKUX BBIPAKECHUH.
Ctpourts rpaduk sorapupMuyecKoi
(GyHKIMHUKAaK 0OpaTHOH K IMOKa3aTebHON
Y UCTIOJIb30BaTh CBOWCTBA
jJorapu@muueckor QyHKIUU A5
pelIeHus 3a1a4.

Haxoauts pemienust torapuMuaeckux
yYpaBHEHUH ¢ TOMOIIbIO PAaBHOCHIIBHBIX
MEPEX00B WIIA OCYIIECTBIISISL TPOBEPKY
KOpHEM

https://resh.edu.ru/office
user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

Tpuronomerpuuec
KHE BBIPAXKCHUS U
YpaBHEHUS

22

JlaBaTh OnpeleNeHns CHHYCa, KOCUHYCa,
TAHI'€HCA U KOTAaHI'€HCa YHCIIOBOIO
apryMeHTa;a TaK)Ke apKCHHYCa,
ApKKOCHHYCa U apKTaHI'€HCa YHCIIA.
[IpuMeHATH OCHOBHBIE
TPUTOHOMETpHUUYECKHE (POopMyIBl ISt
peo0pa3oBaHUs TPUTOHOMETPHUUECKHUX
BBIPAKCHUI.

[IpumeHsITH GOPMYIIBI TPUTOHOMETPHUH
JUTS peleHus OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUU

https://resh.edu.ru/office
user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

ITocnenoBarennHO
CTHU U IPOTPECCUU

10

OnepupoBaTh NOHATHIMMU:
MOCJIEI0BATENBHOCTD, CIIOCOOBI 3aaHUs
[IOCJIEI0BATEILHOCTEN; MOHOTOHHBIE U
OTpaHUYEHHBIE MTOCIEN0BATEIBHOCTH;
HCCIIEA0BATh IOCIEA0BATEIILHOCTH HA
MOHOTOHHOCTb U OTPaHU4YEHHOCTb.
[Tonmyuats mpeacraBieHre 00 OCHOBHBIX
uesx aHajau3a OECKOHEYHO MaJIbIX.
JlaBath omnpesesneHue apupmMeTudeckoi u
T€OMETPUYECKON ITPOTPECCUM.
Jloka3bIBaTh CBOICTBA apU(PMeTHUECKOM
HUTE€OMETPUYECKON IPOTPECCUH,
HaxOJUTh CYMMY YJIEHOB IIPOTPECCUH, a
TaK)K€ CyMMY 4JIEHOB O€CKOHEYHO
yOBIBarOLIEMreoOMeTpuIeCcKOi
IIPOTPECCUMN.

Hcnons30BaTh NPOrpeccuu JUist peleHus

https://resh.edu.ru/office
user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
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3a/1a4 NPUKJIATHOTO XapakKTep.
[IpumensaTs GopmMyrny CII0XKHBIX
IIPOLIEHTOB JIJIs1 PELIEHMS 3a]1a4 U3
peanbHON MPAKTUKU

HenpepriBa
bIC

byHKINN.
[IpousBoaHas

20

OnepupoBaTh MOHATUAMU: PYHKIIUSA
HEIpephIBHAs HA OTPE3Ke, TOUKa pa3phlBa
¢byHKIMM, acuMOToTa rpaduka GyHKIUH.
[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
GyHKUMH U1 pelIeHus 3aaay.
OnepupoBarh NOHATHAMMU: II€PBas U
BTOpasi IPOU3BOJHbBIC (PYHKIIUH;
NOHUMATh GU3NYECKUH U
F€OMETPUYECKUN  CMBICI IPOU3BOIHOM;
3aIUChIBaTh YPABHEHUEKACATEIbHOM.
BbruncnsaTe Ipou3BOgHBIE CYMMBI,
IIPOU3BE/ICHNUS, YACTHOTO U CII0KHOU
¢ynkuuu. M3yuaTh Npou3BOAHbIE
AIIEMEHTAPHBIX () YHKITHIA.

Hcnonb30BaTh reOMETPUYECKUN U
¢u3nyeckuif cMbICA MPOU3BOJHOM IS
pelieHus 3a1a4y

https://resh.edu.ru/office
user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

IToBTOpEHME,
0000111eHHE,
cHCTeMaTH3amu
SI3HAHUU

HpI/IMCHHTB OCHOBHBIC IIOHATUSA KypCa
anre6pm 1 HayaJl MaTCMaTH4YCCKOTIO
AHAJIIN3aJId PpCIICHUA 3aa1 U3
peanLHoﬁ JKU3HHU U JPYTIUX HIKOJbHBIX
IIpeaAMCETOB

https://resh.edu.ru/office
user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru




11 kaacc (4 4 B Hexenio0, 34 Hexenu -1364)

18

Ha3zBanwne
paszzena
(Tembr)

Kypca (uucino
9JacoB)

KomnunuectBo
JacoB

BCETO

Kontpo
JIBHBIX
pabor

OcHOBHBIE BUJIBI ICATEILHOCTH
00yJaromuxcs

JIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Uccnenosanue
byHKIMHA
ITOMOIIILIO
MIPOU3BOIHOM

24

2

CtpouTth rpaduik KOMITO3UITUH (YHKITAN
C TIOMOIIIBIO 3JIEMEHTAPHOTO
WCCJICTOBAHMSI U CBOMCTB KOMIIO3HIIHH.
CrtpouTh reoMeTpuvecKre 00pasbl
ypaBHEHUI NHEPABEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH.
Ucnonp3oBath MIPOU3BOAHYIO
Crtpourts rpaduxu GyHKIHI Ha
OCHOBaHUUIIPOBEIEHHOTO UCCIIEIOBAHUSI.
Hcnonp30BaTh NPOU3BOIHYIO TS
HAXO0XICHUS HAaWIYYIEero PelieHus B
MPUKJIAJHBIX, B TOM YHCIIE COIIMAIBHO-
HSKOHOMUYECKUX, 3a/1a4ax, AJs
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (opMyIIol HIu
rpadukom.

[TomyuaTs mpeacTaBiIeHUE O
MPUMEHEHHUN TTPOU3BOTHON B
pa3IMYHBIX OTPacIsX 3HAHHM

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru

[TepBooOpazHas u
UHTErpal

12

OnepupoBaTh MOHATUAMHU:
nepBooOpa3zHasi HOMPeIEICHHBIH
uHTerpai. Haxonuts nepBooOpasHble
AIIEMEHTAPHBIX (YHKIUN ¥ BHIYHACIIATH
uHTerpai no gopmyne Herorona —
JleitOHuna.

HaxonuTe miomanu miockux Guryp u
00BEMBITE C TOMOIIBIO ONPEAECIEHHOTO
MHTETpaa.

3HaKOMUTHCS C MATEMATHUECKUM
MO/JICIUPOBAaHUEM Ha
npuMmepeandpepeHuanbHbIX YpaBHEHUH.
[Tony4ats mpecTaBiIeHue O 3HAUYCHUH
BBEJICHUS TIOHSATHUS HHTETPAJIa B
pPa3sBUTHHU MaTEeMaTHKHU

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru
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['paduxu
TPUTOHOMETPUYEC
KUX (DYHKITH.
Tpuronomerpuue
CKH€ HEPABEHCTBA

16

Hcnonb30Bath MU(POBBIE pecypehl A
MOCTPOCHUS TpaduKOB
TPUTOHOMETPUUYECKUX PYHKIIMH U
W3YYEHHUS UX CBONCTB.

Pemate TpuroHoMeTpu4ecKue
YPaBHEHMSI U OCYILECTBIATh OTOOP
KOpHEH C IIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH.
[TpumeHSTH POPMYITBI TPUTOHOMETPUN
JUIsl PEIICHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBathk HU(POBBIE pecypehl s
IDCTPOEHUS U UCCIIEI0BaHMsI I'paMKOB

byHKIMI

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru

MppanuonaibHble,
[10Ka3aTeNbHbIE U
lorapupmMuIecKue
HEPAaBEHCTBA

24

IIpuMeHATH CBOMCTBA MOKA3aTEIbHON U
norapudmuueckoit GyHKINI K peHICHUIO
MOKa3aTeIbHBIX M JOTapu(PMUIECKUX
HEPABEHCTB.
O060cHOBaTh paBHOCHJIBHOCTb IIEPEXO/I0B.
Pemmath uppanroHaibHbIe HEPABEHCTBA.
Hcnonb3oBath rpaduyeckue
METOBI "
CBOIICTBa BXOJSIIUX B YPaBHEHHE WJIH
HEPaBEHCTBO (YHKIMU IS pEIICHUS
3aJa4n

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru

Komiekcurie
qucia

10

OnepupoBaTh NOHATHUAMH: KOMIUIEKCHOE
YHCIJIO U MHOYKECTBO KOMIIEKCHBIX
ymcen. [IpencTaBisars KOMIUIEKCHBIE
yucia B anreOpanyeckon u
TPUTOHOMETPHUUECKOH (opMe.
BeinonuaTe apudmMeTHueckue onepanuu
C HUMH.

N300paxaTh KOMIIJIEKCHBIE YKClIa Ha
KOOPAWHATHOW IJIOCKOCTH.

[Tpumensts popmyny Myaspa u
MOJTy4aTh MPECTaBICHUE O KOPHSX N-
O cTeneHu U3 KOMIUIEKCHOTO YHCIa.
3HAKOMMTHCS ¢ IPUMEpPaMU
MIPUMEHEHUS KOMIUIEKCHBIX YHCEIIS
pEILIEHUsI TEOMETPUUECKUX U
bu3HIecKuX 3a1a49

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru

HarypanbHble n
L[eJIbIe YUCIIa

10

OnepupoBaTh  MOHATHIMU:
HaTypajbHOE HIEJI0e
YHCJI0, MHOKECTBO HaTYpaJIbHbIX YHCEI.
Hcnonb30BaTh nNpu3HaKu JEIUMOCTH
HEJIBIX YHCeIT;, OcTaTKu 1mo moaymiio; HOJJ
n HOK HaTypaJIbHBIX YHCENl; JITOPUTM
EBknuaa muis perenust 3aiay.
3anuceiBaTh HaTypaJbHbIE YKCIIA B

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru
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PA3IIMYHBIXITO3UITUOHHEBIX CUCTEMAX
CUHHCIICHUA

Cucrembl
paloHaIbHbIX,
UPPaIMOHATIEHBIX
MOKa3aTeNbHbIX U
norapu(MUYECKUX
ypaBHEHUH

12

OnepupoBaTh NOHATUSAMU: CUCTEMA U
COBOKYITHOCTb YPAaBHEHHH U HEPABEHCTB;
pEelIeHNEe CUCTEMBI WIIH COBOKYITHOCTH;
PaBHOCHJIbHBIE CUCTEMBI 1 CUCTEMBI-
cnencTBus. Haxoaurts pemieHus cuctem u
COBOKYITHOCTEH II€JIbIX pallMOHAJIbHBIX,
MPpaLMOHATIbHBIX, [I0KA3aTEJIbHBIX U
JorapupMHUECKUX YpaBHEHUHU
HEPaBEHCTB.

[TpuMeHATH cUCTEMBI ypaBHEHHH K
PEIIEHUIOTEKCTOBBIX 3314 U3
pasnn4HbIX o01acTeil 3HaHUM U
peasibHOM JKU3HU; UHTEPIPETUPOBATH
HOJIyYEHHBIE PELICHHUS.

Hcnonb3oBath U(pPOBHIE PECYPCHI

https://resh.edu.ru/offic
e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru

3agauu ¢
napaMeTpamMu

16

Br16upaTth crioco0 peeHus
paloHaIbHbIX,

UPpaLMOHATIBHBIX, [I0KA3aTEIbHBIX,
JOrapupMHUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUN U
HEPABEHCTB, COJAEPKAIINX MOLYIUU
napaMmeTpsl

[TpumensTh rpaduyeckre u
AHAIUTUYECKUEMETOIbI [Tl pEIICHUS
YPaBHEHUI U HEPABEHCTB C
napaMeTpami, a TaKke HCCIeI0BaHue
GbyHKLINH METOIaMU MaTEMaTHYeCKOTro
ananu3a. CTpOUTh U UCCIIEI0BATH
MaTEMaTHYECKUE MOJIETHN PEATbHBIX
CUTyaIMi C IOMOILIBIOYPAaBHEHU,
HEPABEHCTB U CHUCTEM C ITapaMeTpamu

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3allHs
3HAaHUMN

16

MopnennpoBaTh peasibHbIE CUTYAllMH Ha
S3bIKE aNIreOpbl, COCTABIIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBbI
I10 YCJIOBUIO 33]1a4M,UCCIIEN0BATh
ITOCTPOEHHBIE MOJIEIH C
UCIOJIb30BaHUEM allllapaTa ajareopsl.
[TpumeHsTh QYHKIUU IS
MOJIETTMPOBAHUS NHUCCIIEI0BAHUS
peanbHBIX MIPOLIECCOB.

Pemarb npuknaaHble 3a1a4u, B TOM
YHUCJIE COUUATBHO-D)KOHOMHYECKOTO U
¢du3mueckoroxapaxkTepa, CpeICTBaMu
areOpbl IMaTeMaTHYECKOrO aHAIN3a

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru
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IloBTOpEHUE U
0000111eH1E

Br16upaTh, npuMeHsTh, OLIEHUBATh
CIIOCOOBI CpaBHEHUS YHCEl,
BBIYHMCIICHHH, PeoOpa3oBaHUi
BBIPAKECHUM, pELICHUS YPAaBHECHU.
Ocy1ecTBISITh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEHCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa
BBIYHMCIICHHH, Pe0Opa3oBaHMM,
MOCTPOCHU.

Pemate 3a1auun u3 peanbHOU
KU3HU,IIPUMEHTh MaTEMaTHUECKUE
3HAHUSA JUI PEIIeHus 3aa4 U3 Ipyrux
MIPEIMETOB.

Pemarb TekcTOBbIE 3a/1a4M, CPaBHUBATD,
BBIOMpATh CIOCOOBI PEIIeHUs 3a/1a4H

https://resh.edu.ru/offic

e/user/profile/

https://www.yaklass.ru
https://ege.sdamgia.ru
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CIIOCOBBbI OHEHKHA JOCTUXEHUA YYHAIIUMHUCA
INJIAHUPYEMBIX PE3YJIbTATOB

[Ipy oneHMBaHMM YYEHMUYECKHUX pabOT, BBINOJHEHHBIX B pPaMKaxX TEMaTHYECKOro,
MEPUOANYECKOTO KOHTPOJISI M MPOMEKYTOYHOU aTTecTallii, HEOOXOIUMO MPHICPKUBATHCS
CJEeYIOLIEH NIKAJIbl IEPEBO/IAa TPOLIEHTA IPABUIILHO BBINOJHEHHBIX 331aHUI B OTMETKY:

OtmeTka IIpouieHT npaBUIBLHO IIpouieHT npaBUIIBLHO
BBIITOJIHEHHBIX 33JJaHUN Ha BBIIIOJIHEHHBIX 33JJaHUI Ha
6azoBom yposHe (bY) YpOBHE BbIIIE 6a30BOTO
(Bb)
«5» 85-100% 65-100%
«4» 75-84% 50-100%
«3» 50-74% -
«2» menee 50% -

KonTtpoms ocymiectnisiercs uepes pasinuyibie popmbl padoT:

e PaGoTa B rpymmax — caMOCTOSATENbHAas IMOATOTOBKAa Ha yYPOKE M YCTHBIH OTBET B
rpymnie no OJAHOMY M3 IPEUIOKEHHBIX BOIPOCOB 0€3 OOBSICHEHUS YUYMTENsl, KOJJIEKTUBHOE
OlICHMBaHME PabOThI KaXK/10r0 yYaCTHUKA TPYIIIIbI;

e [IpakTnueckass pabora — M3yyeHHUE HOBOW TEMbI IOJ PYKOBOJCTBOM YUYHUTENA C
OJIHOBPEMEHHBIM BBINIOJHEHUEM IPAKTUYECKUX 3aJaHUM BCEM KJIACCOM Ul 3aKpEIUICHMS
MaTepuana,

e JIUKTaHTHI, Cpe3bl, MUCbMEHHBIE KOHTPOJIbHBIE PA0OTHI.

e [IpoexTHbIE pabOTHI.

[IpomexyTouHas aTTecTaldsd MPOBOAMTCS B KOHIE YdeOHOro rojma B Qopme
NUCbMEHHOW KOHTPOJIBbHOM paboThI.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Maremaruka: anrebpa 1 Havaja MaTeMaTHYECKOro aHanu3a, M34 reomerpus. AireOpa U Havana
MaTemarndeckoro aHanmsa. 10—11 xmaccer : 6a30BbIil U yrryOn€HHBINA ypoBHU : yueOnuk / 111
A. Amumos, 0. M. Komsarun, M. B. Tkau€ra [u np.]. — 1l-e usm., crep. — Mocksa :
[Ipoceemenue, 2023. — 463, [1] c. : un.

METOAUYECKHUE MATEPUAJIbBI 1JIA1 YUUTEJIA

1. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOro aHanu3a, M34 reomerpus. Anredpa u Hadaa
MaTemarndeckoro aHanmsa. 10—11 xmaccer : 6a30BbIi 1 yryOn€HHbIN ypoBHU : yueOHuK / 111
A. Amumos, 0. M. Komsarun, M. B. Tkau€ra [u np.]. — 1l-e usm., crep. — Mocksa :
IIpocsemenne, 2023. — 463, [1] c. : un

2. YMK Aunrebpa n matemarnueckuii anaim3 10-11 aBr.Anumos 1. A, 2023.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
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