MYHHUIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKJIEHUE
KIIMMOBCKASA CPE/IHSAS OBIIIEOBPA3OBATEJIBHAS IIKOJIA Ne3

AHHOTAUA K padoyeil mporpamme
y4eOHOro npeaMera «AJredpa u Ha4aJIa MaTeMaTHYeCKOro aHaausa» s 10-
11 kuaccoB

Pabouass mporpamma y4yeOHOro mpeamera «Anredpa W Hayajga MaTeMaTH4YecKOro aHalu3a»
00s13aTeNnbHON TMpeAMeTHON obnactu «MaremaTruka» SBISIETCS 4acTblO OCHOBHOM 00pa3oBaTenbHOMN
mporpaMMel cpeanero odmero oopazopanus (OOIT COO) MBOVY Kmmmosckoit COILL Ne3, pazpaborana
B coorBercTBHHM ¢ MyHKTOM 18.2.2 ®I'OC COO Ha ocHoBe DenepanbHol paboyel MporpamMmsl 1Mo
MaremaTtuke U peanusyercs 2 rozxa c 10 mo 11 kiacc.

PabGouass mporpamma pa3pa0oTaHa  YYUTEISIMHA MAaTEMAaTUKUA IIKOJBI C HCIONb30BAHHEM
«KoncTpykTopa pabouunx mnporpamm» caiita «EmnHoe conepikanue o0miero o0pa3oBaHUS» B
coorBercTBUU ¢ [lonokeHneM o paboymx mporpamMmax W ONpeeNnsieT OpraHu3alHio 00pa3oBaTeNbHON
JIeATEIbHOCTH YYUTENS B IIKOJIE TIO MPeAMETy «Anredpa W Hadasia MaTeMaTnyeckoro aHanmsay. Pabodas
MporpaMMa COJEPKHUT CIESTYIONIHE CTPYKTYPHBIE 3JIEMEHTHI:

-IIOSICHUTEIILHYIO 3aIIUCKY;

-IIeJIM U3y4YeHHusl y9eOHOTro MpeaMeTa « Airedpa U Hayaina MaTeMaTHYeCKOro aHalIu3ay;

-MecTO yueOHOro npeamera « Anredpa 1 Hadajla MaTEMaTHIECKOT0 aHAIN3a» B y4eOHOM IJIaHe;

-cozepxKaHue yueOHoro nnpeaMera «Anredpa 1 Hayaja MaTeMaTHIeCKOro aHaIu3a»;

-IJIaHUPYEMBbIE PE3yJIbTaThl (JINYHOCTHBIE, METAIIPEAMETHBIE U IIPEAMETHBIC);

-TeMaTH4YeCKOe TUIAHNPOBaHNE, CHOPMUPOBAHHOE € yIETOM pabodel MporpaMmbl BOCIIUTAHUS U
BO3MOKHOCTEIO Mcnoiab3oBanus JOP/IIOP.

Pabouas mporpamma obcyxaeHa Ha 3aceganuu [IIMO yumTenelt mpenMeToB eCTECTBEHHO-
MaTeMaTUYecKoro IHMKIa, [pPHHATA pEIIeHHeM  Iexarorudeckoro cosera  (mporokon Nel ot
21.08.2023r.) yrBepxkaena mpukazom o MBOY Kimmosckoit COII Ne3 Ne113-K ot 21.08.2023r. B
kadectBe dactu coxepxkanus OOII COO.

Ha ocHoBe mamnHOii mporpammsl  yuutenmeMm — paspabateBaercss KTII B coorBercTBHmM C
[lonoxxenuem 0 KajeHIApHO-TEMAaTHYECKOM IUIAHMPOBAHMM IO YIEOHOMY HPEAMETY, Kypcy, MOIYJIO.
KTII paccmatpuBaercs Ha 3acegannu LIIMO u cormacyercs ¢ 3amectutenem o Y BP.

Bobinmucka
M3 OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero o0pa3oBaHusA

PABOYAS ITPOTPAMMA
Y4eOHOro npeamMera «AJjredpa 1 Ha4yaja MaTeMaTHYe€CKOI0 AaHAJIU3a»
nis ooyuaromuxcs 10 -11 kiaaccos
(0azoBbIi YPOBEHD)
CPOK peajiu3anuu 2 roaa

MHOACHUTEJIbHASA 3AIIMCKA
Pabouas mporpamMma yuebHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHUECKOro aHajn3a» 0a30BOro

ypoBHs i oOyvarouuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe dDenepaibHOr0 rocyIapCTBEHHOTO
00pa3oBaTebHOIO CTaHJIapTa CpenHero oOmero oOpa3oBaHMsA, C YYETOM COBPEMEHHBIX MHPOBBIX



TpeOOBaHUH, NPENBIBIAEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHMIO, W TPaIUIHUHA POCCHICKOTO
oOpazoBanus. Peamuzamust mnporpamMmbl oOecriedMBaeT OBJAACHHE KIIOUEBBIMH KOMIICTEHIIUSIMH,
COCTABISIIOLIMMH ~ OCHOBY JJISl CaMOpPAa3BUTUSI W  HENPEPHIBHOIO 00pa3oBaHUs, IIEITOCTHOCTh
O0ILEKyIbTYPHOI0, INYHOCTHOTO U MTO3HABATEIHHOTO Pa3BUTHS JINYHOCTH O0yUAIOIIUXCSI.

HEJIN U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYSCKOT'O aHAIN3a SIBJISICTCS OJTHUM U3 HanOojiee 3HAaUMMBIX B
MporpaMMe CTapiield MIKOIbI, TTOCKOJIBKY, C OJJHOM CTOPOHBI, OH 00eCIeYrBaeT HHCTPYMEHTAIbHYIO 0a3y
JUI M3y4YeHHsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroi CTOPOHBI, (POPMHUPYET JIOTHYECKOE
a0CTpaKkTHOE MBINUICHUE yYalluxcsi Ha ypOBHE, HEOOXOTUMOM Uil OCBOCHHUS KypCOB HMH(OPMATHKH,
O0IIleCTBO3HAHMS, HWCTOPUH, CJIOBECHOCTH. B paMkax JaHHOTO Kypca ydYaluecss OBJaJEBaIOT
YHUBEPCAIGHBIM ~ SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMynupyeT CBOM JOCTH)KEHHS B
MaTeMaTH4YeCcKoi opme.

Kypc anrebppl u Hayanm MareMaTH4ecKoro aHalm3a 3aKjaJblBaeT OCHOBY Ui YCIIEIIHOTO
OBJIaJICHUA 3aKOHaMH (l]I/ISI/IKI/I, XUMHH, 6I/IOJIOI‘I/II/I, IIOHUMAaHHs OCHOBHBIX TeHJJ;eHIII/Iﬁ 3KOHOMHKH H
O0IIleCTBEHHON >KM3HU, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IM(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUAX, YBCPCHHO HUCIOJIB30BAThH HX B HOBCC}IHGBHOﬁ xku3HU. B TOXKE BpEMA OBJIAJICHHUEC
a6CTpaKTHBIMI/I " JIOTUYCCKHU CTPOruMH MATEMATUYCCKUMU KOHCTPYKIIUAMU pa3BUBACT YMCHUEC HAXOUTh
3aKOHOMEPHOCTH, 00OCHOBEIBATH NCTHUHHOCTH YTBECPKACHUA, HCIIOJIB30BAaTh O606HI€HI/IC u
KOHKPETH3aIIMI0, a0CTParupoBaHKe W aHaJoruio, GopMHUpyeT KpeaTUBHOE U KPUTHUYECKOE MbIIIIeHNE. B
X0Jie M3y4eHHs anreOpbl U Hayall MaTeMaTHYECKOrO aHan3a B CTaplied IIKoJe yJalyecs MONydaroT
HOBBIHA ONBIT pEeIICHUA MPUKIAAHBIX 3a7ad, CaMOCTOATECIIBHOTI'O IMOCTPOCHUSA MaTEMAaTUYCCKUX MOJIeJ’Ieﬁ
pealbHBIX CHUTyallud W WHTEpIpETallii IONYYCHHBIX pEIICHWH, 3HAKOMSATCS C TpUMepamu
MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B TpUpoJe, HAyke W B HCKYCCTBE, C BBIJAIOIMHCS
MaTeMaTHYECKHMH OTKPBITUSMU U UX aBTOPAMH.

Kypc obmanaer 3HaYNTEIEHBIM BOCIIUTATEIBHBIM IOTSHIIMAIOM, KOTOPBIN pean3yercs Kak depes
YUeOHBI MaTepHall, CIOCOOCTBYIOMMN (OPMHPOBAHUIO HAyYHOrO MHPOBO33PCHUS, TaK W 4Yepes
crierupuKy yaeOHOM TSI TEIIBHOCTH, Tpebyromeit CaMOCTOSITCITHHOCTH, aKKypaTHOCTH,
MPOIOJKUTENTFHOM KOHIICHTPAIIUY BHUMAHUS ¥ OTBETCTBEHHOCTH 32 MONyYCHHBIN pe3ybTar.

B ocHoBe wMmeromuku oOy4deHWss anrebpe W HayalaM MaTEeMaTHYECKOro aHallu3a JIeKHT
JeSTebHOCTHBIIN MPUHITUIT 00yJICHUSI.

Crpykrypa Kypca «AnreOpa W Hadanma MaTeMaTHYEeCKOTO aHajIN3ay» BKIIOYAeT CIEAyIOIIHne
CoJIepKaTeTbHO-METOIMYECKre TMHUN: «UKcna U BerauciIeHUs», «DyHKIUN 1 Tpadukny, «YpaBHEHUS U
HepaBeHcTBay, «Hauama wmarematmdeckoro anammzay, «MHOXECTBA M JIOTHKa». Bce OCHOBHEIC
COJICPIKATETPHO-METOJIMYECKIE JTMHUMA H3YYalOTCS HA MPOTSDKCHHM JIBYX JIeT OOy4YeHHs B cTapiiuei
IIKOJIC, €CTECTBEHHO JOMOJHSAS JIPYr Apyra W MOCTCNEHHO HACHIIIAACh HOBBIMUA TEMaMH U pa3jieiaMu.
JlaHHBIA KypC SBJSIETCS MHTETPATUBHBIM, MOCKONBKY OOBEIUHSIET B cede coiepKaHue HECKOIbKUX
MaTeMaTHUYECKUX JUCIMIUIMH: anreOpa, TPUTOHOMETPHS, MATEMaTHUSCKUN aHall3, TEOPUs MHOXKECTB U
ap. ITo Mepe TOro kak ydJamyecsi OBJIaJeBatoT BcE Oonee MUPOKHM MAaTEMATHYCCKUM amapaToM, Y HUX
MOCE0BATENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMATHUYSCKYIO MOJeib
peanbHOM CUTyaluu, MPUMEHATh 3HAHWS, TOJYYCHHBIE B Kypce «Anredpa W Havaia MaTeMaTHYECKOrO
aHanmm3a», Ui PEIICHUS CaMOCTOSTENbHO C(HOPMYIMPOBAHHON MaTeMaTHUYECKOW 3a7ladd, a 3aTeM
HWHTEPIPETUPOBATDH MOJTYUYCHHBIH Pe3ybTaT.

ConepxarenpHo-MeTomuueckass nuHAsS «Yucma W BBIYHCICHUSA» 3aBepluacT (OpMHUPOBAHHE
HABBIKOB MCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYAaTO B OCHOBHOM MiKoJe. B crapieit
miKoJie 0coboe BHUMaHWE yaensercss (GOPMUPOBAHHIO TMPOYHBIX BBIUHUCIUTEIBHBIX HABBIKOB,
BKIIIOYAIOUIMX B Ce0sl MCIOIB30BAaHUE DPA3TUYHBIX (HOPM 3amucH JEHCTBUTEIBHOI'O YHCIA, YMEHHE
paIMoHAIbHO BBIOIHATH JISWCTBUS C HUMH, NIENAaTh MPUKUAIKY, OLIEHUBATH pe3yibrar. OOydarommecs
MOJTy4YarOT HABBIKA NMPUOIMKEHHBIX BBIYMCICHHM, BBITOTHEHHUS JEWCTBUN C YHCIIAMH, 3alTMCAHHBIMHU B
CTaHJIAPTHOU (popMe, HCIIONIE30BAHUS MATEMATUIECKUX KOHCTAHT, OIICHUBAHUS YHCIOBBIX BBIPAKCHUH.



Jlunus «YpaBHEHUS U HEPABEHCTBA» PEAIN3YETCsl HA MPOTSHKEHHH BCEro oOydyeHHs B crapuied
LIKOJIE, TIOCKOJIBKY B Ka)KIOM pasjielie MporpaMMbl MPeayCMOTPEHO pelIeHHe COOTBETCTBYIOIIUX 3a7ad.
OOyyaromecss  OBJaJICBAaOT  Pa3IMYHBIMK ~ METOJAMH  pPEIICHHs]  LENblX,  PallOHaJIbHBIX,
HppalMOHATBHBIX, TOKAa3aTENbHBIX, JIOrapU(PMHUUECKUX U TPUTOHOMETPUUECKMX YpPaBHEHHH, HEPaBEHCTB
u ux cucreM. llomydeHHblE yMEHHUS HCIONB3YIOTCA MPH HCCICAOBAaHMM (PYHKIMH € TOMOILIBIO
MPOU3BOJHOM, PENICHUH MPHUKIAJAHBIX 3a7ad M 3a/lad Ha HaxXOXKJCHWE HauOONBIINX M HaMMEHBIINX
3HaYeHUil QyHKuu. JaHHas comepaTenbHas JHHUS BKIIOYaeT B cebs Takke GopMupoBanue yMeHHH
BBITMIOJIHATH pacuérel 1Mo (opMmynaM, NpeoOpa3oBaHUs LENbIX, PAlMOHAIBHBIX, HPPAIMOHATIBHBIX H
TPUTOHOMETPHUYECKHX BBIPAXKCHUH, a TaKKe BBIPAKCHUH, COIEpKAIIMX CTelEeHH U JorapuQMblL.
Bnaromapss  um3ydueHuro  anrebpanyeckoro  MaTepuala  NPOHCXOAMT  JalbHEWIlee  pa3BUTHE
QITOPUTMHYECKOTO M aOCTPAaKTHOTO MBIIUICHUS YyYalluxcsi, (QOpMHUPYIOTCS HABBIKH JCAYKTHBHBIX
paccyaeHuit, paboThl ¢ CHMBOJIBHBIME (POPMaMHU, MPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEN B
BHUJC PABCHCTB M HepaBeHCTB. AunreOpa mnpemaraer 3(¢QeKTHBHbIE WHCTPYMEHTBI Ui DEIICHHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISIIHO JEMOHCTPUPYET CBOM BOBMOXXHOCTH KakK sI3bIKa
HaYKH.

ConepkarensHo-MeToauuecKas JIHHUS «OyHKIMK U TpaQuKu» TECHO TeperieTacTes ¢ APYTrUMHU
JUHUASMHU Kypca, TIOCKOJBbKY B KaKOM-TO CMbICIIE 3aJa€T TOCIEeI0BATEeNbHOCTh M3YUEHHS MaTepuana.
WzyueHne cTereHHOH, IMOKa3aTeNnbHON, JOrapu@MUYECKOH W TPUTOHOMETPUYECKUX (QYHKIHUH, WX
CBOMCTB M rpa)MKOB, UCIIOIB30BaHNE QYHKIMHA JUIsI pelIeHus 3a7ad U3 JPYTUX YUeOHBIX MPEIMETOB U
peanbHOM KHU3HH TECHO CBA3aHO KaK ¢ MAaTEeMaTHUECKHM aHaJM30M, TaK W C PElICEHHEM YpaBHEHHU U
HepaBeHCTB. [Ipu 3ToM Oonbllloe BHUMaHUE yjensercs (GOpMUPOBAHUIO YMEHUS BhIpaXaTh GopMyIamMu
3aBHCUMOCTH MEXJY DPa3IMYHBIMH BEIMYHHAMH, HUCCIEOBATH IONyYCHHbIE (YHKIUHU, CTPOUTH HX
rpaduku. Marepuan STOH colepKaTeNnbHOW JIMHWUM HaleJeH Ha pa3BUTHE YMEHWH W HAaBBIKOB,
MO3BOJISIIONIMX BBIPAXKATh 3aBUCHMOCTH MEKIY BEIMYMHAMH B PA3IWYHON (OpMe: aHAIUTHYECKOMH,
rpaduueckoil u cioBecHOM. Ero msydeHue crocoOCTBYeT DPa3BUTUIO aJTOPUTMUYECKOIO MBIIIICHUS,
CITOCOOHOCTH K 00OOIICHHUIO M KOHKPETH3AIINH, NCTIOIL30BAHUIO aHAJIOTHH.

ConepxarenpHast nuHus «Hawyama maTemaTuueckoro aHagusza» IO3BOJSIET CYLIECTBEHHO
paclIMpuTh KpPYr Kak MaTeMaTHYeCKUX, TaK M IMPHUKIAIHBIX 3a4ad, JOCTYNHBIX OOydaroummcs, Y
KOTOpBIX IIOSABJISICTCS BO3MOXKHOCTh HCCJIEJOBAaTh MU CTPOMTH TIpaduku (QYHKIMH, ONpenessiTh HX
HanOoJbIINE U HAMMEHbIINE 3HAYeHUs], BBIYUCIITh IUIomany Guryp u o0bEMBI Tell, HAXOAUTh CKOPOCTU
U YCKOpeHus mporeccoB. JlaHHas comepKaTenbHas JIMHUSA OTKPHIBAET HOBBIE BO3MOXXHOCTH IOCTPOEHHUS
MaTeMaTHYECKUX MOZEIEH pealbHbIX CUTyalWi, HAXOKACHUS HAMIYUIIero PelieHUs B MPUKIAAHBIX, B
TOM YHCJIE COLMAJIBbHO-3KOHOMHUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMM MaTEMaTH4YECKOr0 aHaJIM3a
CIIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOro, (HOPMAJIBHO-IOTMYECKOIO M KPEATHBHOI'O  MBIIIJICHUS,
(OopMHPOBAaHMIO YMEHUH pAacllO3HaBaThb IPOSABICHUS 3aKOHOB MAaTeMaTHKH B HayKe, TEXHUKE U
uckyccrse. OOydaromyecss y3HAIOT O BBIAAIOUIMXCA pe3yjbTaTaX, MOJIYYEHHBIX B XOAE Pa3BUTHA
MaTeMaTHKH KaK HayKH, U UX aBTOpax.

ConepxxarenpHo-MeTOqMYEcKass JHHUSA «MHOXeCTBA M JIOTMKa» B OCHOBHOM ITOCBALIEHA
3JIEMEHTaM TEOPHH MHOXKECTB. TEOpEeTHKO-MHOXKECTBEHHBIC MPEACTABICHUS MPOHU3BIBAIOT BECH KYypC
LIKOJIBHOW MaTeMaTUKU U MpeAsararT Hanbosiee yHUBEPCAIBHBIN A3bIK, OObEAMHSIOIINN BCE Pa3lesbl
MaTeMaTHKH U €€ PHJIOKEHUH, OHU CBSA3BIBAIOT Pa3HbIE MAaTEMaTHUYECKHE AUCLUILIMHBI B €HHOE LIEJIOE.
[losToMy BaxHO [aThb BO3MOXXHOCTH INKOJBHUKY IOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIH SA3BIK
COBPEMEHHOM MaTEMaTHKH U MCIIOIb30BATh €0 sl BRIPAXKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa W Hayasa MaTeMaTUYeCKOro aHaJlM3a» IPHCYTCTBYIOT TAKXE OCHOBBI
MaTeMaTHYECKOr0 MOJEIMPOBAHMS, KOTOpPbIe MPU3BaHbI CPOPMHUPOBATH HABBIKM IOCTPOEHUSI Mozeen
peabHBIX CHTYallUi, UCCIEAOBAaHMUS 3TUX MOZEIeH C MOMOIIBIO anmnapaTa ajreOpsl 1 MaTeMaTHYecKOro
aHaJM3a ¥ MHTEPIPETAlMU MTOJYYECHHBIX pe3yabTaToB. Takue 3aJaHus BIUIETEHbI B KaXKABIH U3 Pa3leioB
MPOrpaMMBl, ITOCKOJIBKY BECh MaTepual Kypca IUPOKO UCTIONIB3YETCs ISl pelieHNs NPUKIAIHBIX 3a1a4.
[Ipn pemeHnu peanbHBIX NPAKTHUECKUX 3a/ad yYalluecs pa3BHBAalOT HAONIOJATEIbHOCTb, yMEHHE
HAaXOIUTb  3aKOHOMEPHOCTH,  a0CTparupoBaTbCsi,  MCIOJB30BAaTh  aHAJIOrMIO,  0000mATh U
KOHKpETH3UPOBaTh mpodiemy. JesTensHOCTh 10 (JOPMUPOBAHHIO HABBIKOB PELICHUS MPHUKIIAJHBIX 33424
opraHmu3yercsi B Ipolecce H3y4eHus BCeX TeM Kypca «Anredpa 1 Hauaia MaTeMaTUIecKOro aHan3ay.



MECTO YYEBHOT'O KYPCA B YYEBHOM I1JIAHE

B y4eOHOM I1aHe Ha M3ydeHUE Kypca aiareOpbl U Hayaal MaTeMaTHYeCKOTrO aHalln3a Ha 0a30BOM YPOBHE
orBoaMTCs 2 Yaca B Henmenmo B 10 kinacce u 3 yaca B Heiento B 11 kimacce, Bcero 3a JBa roja o0yueHus —
170 gacos.

COAEPXKXAHMUE YYEBHOI'O NTPEAMETA
10 KJIACC

Yucna v BbIYUCIEHASA

Panponanbhbie uncina. OOBIKHOBEHHBIE U JIECATHYHBIC JpOOM, TWPOIEHTHI, OECKOHEUHBIC
nepuoandeckre ApoOu. Apu(METHYECKHE OIEpaluu C PAIMOHAIBHBIMUA YHUCIIAMH, MPeoOpa3oBaHHs
YHCIIOBBIX BbIpakeHWH. [IpuMeneHue napoOeil W TMPOIEHTOB JJsi pEIICHHWS MPHUKIAIAHBIX 33734 U3
pa3IMYHBIX OTpaciiel 3HAHUKN U peajibHON KU3HHU.

JeticTBuTenpHbIe Yrcia. PanroHa bHble U MppalMoOHANIBHBIE YHcia. ApudMerndeckue ornepamnnn
C NeWCTBUTENbHBIME YnciaMy. [IprnOmmkEHHBIE BEIUMCIEHNS, MTpaBUila OKPYTIIEHN, TPUKUAKA U OllEHKa
pe3yabTara BEIYMCIICHUH.

Cremmenb ¢ mensiM  TokazateneMm. CrammaptHas (opma 3amuch  JSWCTBUTEILHOTO YHCIA.
Wcnonb3oBanue HO)IXOJIHHICfI (1)OpMI)I 3aIIMCHu HeﬁCTBHTeHBHBIX qucell i peIICHUS NPaKTHICCKUX 3a1a4
" Npe€acCTaBJICHUA NaHHBIX.

Apudmernyecknii KOpeHb HaTypalbHOH creneHu. JleficTBus ¢ apudMETHYecKUMH KOPHSIMHU
HaTypaJbHON CTENEHH.

CuHyc, KOCHMHYC U TaHI€HC 4YHCJIOBOI'O apryMeHTa. ApKCHUHYC, AapKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apTyMEHTAa.

YpaBHeHHs H HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHBIE IPEOOPa30BaHUSL.

[Tpeobpa3oBaHne TPUTOHOMETPUIECKHX BBIpaKeHNH. OCHOBHBIC TPUTOHOMETPHIECKHE (POPMYJIBL.

YpaBHeHUE, KOpEHb ypaBHEHMs. HepaBeHCTBO, pelieHue HEpaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenne nensix u ApoOHO-paLIOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenune uppanuroHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenune TpuroHOMETpUUECKUX YpaBHEHUIA.

IIpuMmeHeHne ypaBHEHHH M HEPABEHCTB K pEIICHHUI0O MAaTEeMAaTHYECKHMX 3aJad M 3ajad u3
Pa3TMYHBIX 00JIACTel HAYKH U PEaTbHOMN JKH3HM.

DyHkuuu ¥ rpaguxkn

Oynkius, cnocoos! 3aganus yakiuu. ['paduk dyaxmun. Bzanmao obpaTHble QyHKINN.

OOnacTh ompeneneHuss W MHOXeCTBO 3HaueHwid QyHkumd. Hymu dyaxmun. Ilpomexyrku
3HAKOIOCTOSTHCTBA. YETHBIE 1 HEYETHBIE (DYHKIIHH.

Crenennas (yHKIHS C HATYpalbHBIM U LIENBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa
rpaduk KOpHS N-0if CTENeHw.

Tpuronomerpuueckasi OKpPYXHOCTb, OINpPEIEICHUE TPUTOHOMETPUUECKUX (YHKIMH YMCIOBOTO

apryMeHTa.
Hauajna maTeMaTH4eCcKOI0 aHAIN3a
IlocnenoBatensHOCTH, CHOCOOBI 3aJlaHus MIOCJICA0BATEIBHOCTEH. MoHOTOHHBIE
MOCIIEAOBATEIbHOCTH.

Apudmernyeckas W TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromias reoMeTpuveckas
nporpeccus. Cymma OeckOHeUHO YOBIBarollel reoMerpudeckoil mporpeccuu. Dopmyra CIOKHBIX
NpoLeHTOB. Mcnonb30BaHue NPOTrpecCuu sl PeISHUs PeajibHbIX 3a/1a4 MPUKIaIHOTO XapaKkTepa.

MHoKecTBA U JIOTHKA



MHoxecTBO, omepauuu Haja MHoxecTBamu. Jluarpammbl Obnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO almapara Jyisi ONMCAaHUsS PEaJIbHBIX MPOLECCOB U SBJIIEHHUH, MPU PELICHUU
3a/1a4 U3 IPYrux yYeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBHE, JOKA3ATENbCTBO.

11 KJIACC

Yucaa u BbIYUCTEHUS

Harypanbnbie u uensie uncna. [Ipu3Haku 1eTMMOCTH LENBIX YUCET.

CrerneHb ¢ palMoHaIbHEIM MOKa3aTeneM. CBOWCTBA CTEIICHU.

Jlorapudm uncna. JlecaTuuHbIe U HATYpAIbHBIC IOTAPUPMEIL.

YpaBHeHus U HEPaBEHCTBA

[IpeoOpaszoBanue BEIPAKEHHH, COMEPKAIIUX JIOTaPU(MBI.

[Ipeobpa3zoBaHue BBIpaKEHUH, COJEPIKAIIMX CTENEHH C PAllMOHAIBHBIM ITOKAa3aTeeM.

[TpuMeps! TPUTOHOMETPUIECKIX HEPABEHCTB.

IToka3aTenpHbIC YpaBHCHUSA U HCPABCHCTBA.

JlorapudmMudeckne ypaBHEHUS! 1 HEPaBEHCTBA.

CucrteMbl THHEHHBIX ypaBHEHUU. PeleHne MpUKIaAHBIX 3a7a9 ¢ TIOMOIIBI0 CHCTEMBI JTUHEHHBIX
YpaBHEHUH.

CucreMsl 1 COBOKYITHOCTH pallviOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

[IpuMenenne ypaBHEHHI, CHCTEM W HEPABEHCTB K PEIICHUI0 MAaTEeMATHYCCKHUX 33]a4d W 3a7a9 U3
Pa3IMYHBIX 00JacTell HAYKN U peasbHOMN KU3HH.

DyHKIUU U TpadUKH

Oyukips. [epuonuueckne (GyHKIUH. [IpOMEKYTKH MOHOTOHHOCTH (GYHKIHMH. MaKCHMyMbI H
MUHUMYMBI QyHKIIMK. HanOosbiee 1 HanMeHblee 3HaueHNe (PYHKIIMH Ha TIPOMEXYTKE.

Tpuronomerpuueckre GyHKIUU, KX CBONCTBA U IPpadUKH.

[MokazarensHas u orapudmudeckasi QyHKIIUU, UX CBOWCTBA M TPa(HKH.

Hcnonw3oBanue rpa@ukoB GYHKIMHA I PEIICHUS YPABHEHUH M TUHEHHBIX CHCTEM.

Hcnonp3oBanue rpapukoB (GYHKIMHA IS HUCCIASIOBAHHUS IPOIECCOB U 3aBHCHUMOCTEH, KOTOPBIC
BO3HUKAIOT MIPH PELISHUH 3a/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U PeabHOMN JKA3HM.

Hayajia MaTeMaTH4eCKOI0 aHAIU3a

HenpepsiBabie hyaKIINN. MeToq HHTEPBAIIOB IS peIIeHUS] HEPaBEHCTB.

[IpousBonnas dynkmuu. ['eomerpudecknii u GU3NIECKHIA CMBICI POU3BOIHOM.

[IpomsBomHble 3meMeHTapHBIX GyHKOUHA. DOpMyNnbl HaXOXKISHHUS TPOW3BOAHONH CYMMBI,
MIPOM3BEIEHNS U YaCTHOTO (DYHKITHIA.

[IpumeHeHne NPOM3BOAHONW K WCCIEAOBAHWIO (YHKIHA HAa MOHOTOHHOCTh W JKCTPEMYMBI.
Haxoxnenne HanOoIbIIIEero 1 HANMEHBIIIEr0 3HAaYeHUs (PYHKIIHMH Ha OTpPE3Ke.

IIpuMeHeHue pou3BOAHON AJI1 HAXOXKIACHHS HAWITyYlIEro PelieHUs B MPUKIAJHBIX 3a0a4dax, s
OIIpeNeNeHnsT CKOPOCTH TpoIlecca, 3aJaHHOTO (POPMYIIOH HITH TPaIKOM.

[lepBooOpa3znas. Tabmmia mepBooOpa3HBIX.

WnTerpan, ero reomerpudeckuii M (pusmueckuii cMbica. Berumcnenne wHTErpana mo ¢Gopmysie
Herorona—JleiiOuuna.

INIJIAHUPYEMBIE PE3YJIbTATBI

OcBoeHne yqeGHoro npeamera «MaremaTnka JOJIZKHO o0ecreunBaTh JOCTUKCHUEC Ha YPOBHC
CpeaHero OGH.IGFO O6pa3OBaHI/IH CICAYIOIMINX JIMYHOCTHBIX, MCTAIIPEIAMCTHBIX U MNPCAMCTHBIX
06paSOBaTeJ’ILHLIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI



JIudHOCTHBIE PE3ydbTaTBl OCBOCHHUS IMpOrpaMMbl  yuyeOHOro mpenMmera «MaTeMaTukay
XapaKTepU3yroTcs:

I'paskraHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAaHHOCTHIO TPAKIAHCKON MO3UIUN 00y4aIONIErocs Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJicHa POCCHICKOro OOIIeCTBa, MPEACTABICHUEM O MAaTEMAaTUYECKMX OCHOBax (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHIA, MPOLEAYP I'PaXKJIaHCKOr0 00IIecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM
B3aUMOJICHCTBOBATh C COLUATIBLHBIMU HHCTUTYTaAMH B COOTBETCTBUU C UX (DYHKIIUSIMU M Ha3HAYCHUEM.

[TarpuoTnueckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCHICKOM TPaKJaHCKOW HISHTUYHOCTH, YBaXXEHUS K MPOLUIOMY U
HACTOAIIIEMY POCCUMCKOW MaTE€MaTHUKH, LUEHHOCTHBIM OTHOILIEHHEM K JOCTHUXKEHUAM POCCUUCKUX
MaTEMAaTUKOB M POCCUICKON MaTeMAaTHUYECKOM WIKOJIbI, K UCIOJIb30BAHUIO 3TUX TOCTHKEHUH B APYTHX
HayKaX, TeXHOJIOTHsIX, chepax SIKOHOMHUKH.

JyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHUs, dTHYECKOT'O MOBEJEHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM IOCTIKEHUN HAayKd U
JESITeIbHOCTRIO YYEHOT0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYMBOIO OYAyIIIEro.

DcTeTndeckoe BOCIIUTaHHUE:

ACTETHYECKUM OTHOIIEHHEM K MHpPY, BKIIOUAs ICTETUKY MaTEMATHYEeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJad, pEIICHUH, pacCyKIECHUH; BOCHPHUUMYHBOCTHIO K MAaTEMAaTHYECKUM AaCIeKTaM
pPa3IMYHBIX BUJOB UCKYCCTBA.

®dU3NIeCKOe BOCTIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHUS NPUMEHITh MAaTEeMaTHUECKHWE 3HAHHUS B HMHTEpEcax 370pOBOTO U
Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO (3MOPOBOE IMHUTAHWE,
cOaaHCHUPOBAHHBIN PEKUM 3aHATHH M OTHbIXa, PEryjsapHas (u3nueckas aKTUBHOCTH); (PU3MUYECKOIrO
COBEPIIIEHCTBOBAHUSA, MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIbHON €ATEIHHOCTHIO.

TpynoBoe BocliUTaHUE:

FOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IICHHOCTH TPYIOJIOOMS; MHTEPECOM K pasinuHbIM chepaM
npodeccHoHaNbHON NIEITEIEHOCTH, CBS3aHHBIM C MATEMAaTHKOW W €€ MPHIOKCHHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymied mpodeccd W pealn30BBHIBATH COOCTBEHHBIC KU3HEHHBIC
IJIaHBI; TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeéMaTHYeCKOMy OOpa30oBaHHIO M CaMOOOPa30BaHHUIO Ha
MNPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYACTHIO B PELICHUM IPAKTUYECKUX 3aJad
MaTeMaTU4YeCKON HAIpaBJIEHHOCTH.

DKOJOTHYIECKOE BOCIIMTAHHE:

c(hOpMHUPOBAaHHOCTHIO ~ DKOJIOTHYECKOH  KyIbTYphl, IOHWMAaHHEM  BIMSHUS  COI[HAIBHO-
SKOHOMHYECKHX IPOIECCOB HAa COCTOSHHE IMTPUPOTHON M COITMATBHON Cpenbl, OCO3HAHHEM TII00aTEHOTO
XapakTepa JKOJIOTMYECKHX IPOOJIeM; OpHEHTAIMed Ha NpPUMEHEHHE MaTeMAaTHYeCKUX 3HaHWHA It
pelreHus 3a1a4 B 0ONACTH OKPYXKAIOIIEH Cpefpl, INIAHUPOBAHUS TOCTYIIKOB U OIEHKH WX BO3MOXHBIX
MOCJIEACTBUN JIIsl OKPYKAIOIIEH Cpenbl.

enHOCTH HAYYHOTO MO3HAHMUSL:

c(hOpMHUPOBAaHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTH
HayKHl W OOIIECTBEHHON MPAaKTHUKH, MOHMMAaHHUEM MaTeMaTHYeCKOH HayKd Kak cQepbl YeIOBEeYecKOon
JESITENbHOCTH, ATANOB €€ PAa3BUTHUSI U 3HAUMMOCTH JJIS Pa3BUTHUS LUBUIIN3ALUU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM W MATEeMaTHYECKOM KyJlbTypod KakK CpEICTBOM [O3HAHUSI MHpPA; TOTOBHOCTHIO
OCYIIECTBIISITh MPOEKTHYIO U UCCIEN0BATENbCKYIO NEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHHS MPOrpamMMmbl ydeOHOro mnpeaMera «MaremaTukay
XapaKTepU3YIOTCA OBJAJCHUEM YHHUBEPCAJIbHBIMH HO3HAGAMENbHBIMU OeliCTNEUAMU, YHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YNAMUSHBIMU OCUCMEUIMU.



1) Vhusepcanvuvie nosnasamenwvuvle Oeticmsus, obecneyusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8  00VUaiowuxcs (0c6oeHue Memooo8 HNO3HAHUSL OKPYICAIOWe20 Mupa,
npUMeHeHue 102UHeCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayuet).

bazoBble noruueckue AEMCTBUS:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIESCTBEHHBIC IPU3HAKH MaTEMAaTHUECKUX O0hEKTOB, TIOHSATHH,
OTHOIIICHUH MEKIYy MOHATUAMHU; (POPMYJIHMPOBATH ONPENCICHUS TOHATHI, YCTaHABIUBATh
CYIIECTBEHHBIN NMPU3HAK KiIacCu(PUKALUN, OCHOBAHUS JJIsi 0000IIECHUS U CPABHEHUS, KPUTCPUHU
MIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATH, (POPMYJIIMUPOBATh W TPEOOPA3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIC U
OTpUIIATENIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MNPOTHBOpEYMs B (akrax,
JAHHBIX, HAOJIIOJICHUSAX W YTBEPXKICHUSAX; Ipe/yiaraTh KPUTEPUU JUISL  BBISABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIIOUSHHH, YMO3aKITIOUSHHI 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSTEIBHO J0KA3aTelIbCTBA MATEMATHUCCKUX YTBEPXKACHUN (NPSIMBIE U OT
MIPOTUBHOrO), BBICTpAaUBaTh apPryMEHTAIMIO, IPHBOAUTH TMPUMEPbl W KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)K/ICHHUS M BBIBOJIBI;

BBIOMpATh CIOCO0 pelieHrs ydyeOHOM 3agaud (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOO0JIee MOAXOASAIINI C YUETOM CAMOCTOSTEIBHO BbIICIICHHBIX KPUTEPHEB).

BaszoBnie nccnenoBarenbCKue JeHCTBHUS:

HCIIOIb30BaTh BOMNPOCHI KaK HMCCICHAOBATSILCKUNA MHCTPYMEHT MO3HAHUS, (DOpMYIUpOBaTh
BONPOCH], (PUKCUPYIOIIKE MPOTHBOPEUHE, MpOoOIeMy, YCTaHABIMBATh HMCKOMOE H JaHHOE,
(dhopMUpPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHHE,

MPOBOAUTh  CAMOCTOSTEIBHO  CIUIAHUPOBAHHBIM  OKCIIEPUMEHT,  HCCIECAOBAHHUE 110
YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro OOBbEKTa, SBJCHHS, MPOLECCa, BBISBICHUIO
3aBHCHMOCTEH MEKIY 00BbEKTaMH, SIBICHUSAMH, IIPOIICCCAMU;

CaMOCTOSATENIBHO (OPMYIMPOBAaTh OOOOIIEHHS M BBIBOABI IO pe3yjbTaTaM MPOBEASHHOTO
HAOIIOICHHS, UCCIIC/IOBAHUS, OIICHUBAThH JJOCTOBEPHOCTh TIONYUCHHBIX PE3yJIbTATOB, BHIBOIOB
H 000011eHHI;

[IPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIJABHraTh MPEAOI0KEHHSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ota c uadopmarmeii:

BBIABIIATE JeUINTHl MHGOPMAINK, TAHHBIX, HEOOXOIMMBIX JUIS OTBETa HA BOIPOC M JUIS
petIeHus 3a1a4u;

BBIOMpaTh  MHGOPMAIMIO W3  HMCTOYHHKOB  pAa3lMYHBIX  THIIOB,  AHAJIU3HPOBATH,
CHCTEMAaTHU3UPOBAaTh W HMHTEPIPETHPOBATh HWH()OPMAIMIO pPA3IMYHBIX BHAOB U  (GopM
MIPE/ICTABICHHS;

CTPYKTYpHPOBaTh WH(POPMANHUIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax, WILTIOCTPHPOBATH
rpaduyecku;

OLICHUBATh HAaJGKHOCTD MH()OPMALIMH TI0 CAMOCTOSITEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvle KOMMYHUKAmueHble Oelicmeusi, 0Oecneyusaom c@opMupo8aHHOCHb

COYUATILHBLX HABLIKOG 00YUAIOUWUXCSL.
OO1enue:

BOCIIDHHUMATh M (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCJIOBHUSMH U LEISIMH
O0ILEHHST; SICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M IMChMEHHBIX
TEKCTaX, JaBaTh IOACHEHMs IO XOAY pEUICHHs 3aJaud, KOMMEHTHPOBATh IONyYCHHBIN
pe3yibTar;

B X0A€ OOCYXIEHHs 3a/JaBaThb BOIPOCHI IO CYHIECTBY OOCYXAaeMOH TeMbl, MpPOOIEMBI,
pemaemMol 3a1a4yy, BBICKA3bIBaTh WJIEH, HAIEJICHHBIC HAa MOMCK PELIEHUS; COMOCTABIATH CBOU



CY)KIEHHUS C CY)KACHUSMH IPYTUX YYaCTHUKOB JHaiiora, oOHapy>KUBAaTh pa3inyhe U CXOJCTBO
MO3HULINHI; B KOPPEKTHOH (opMe GOpMYIHPOBATH pa3HOTIacus, CBOM BO3paKEHHUS;

® [IPEACTaBIATH pe3yJbTaThl pEIICHWS 3aJadd, OKCIIEPUMEHTAa, WCCICNOBaHUsA, MPOCKTa;
CaMOCTOATEIFHO BBIOMpaTh (opMaT BBICTYIUIEHMS C Y4YETOM 3ajJad Mpe3eHTAlUH U
0COOCHHOCTEH ayTUTOpUH.

CoTpyaHu4ecTBO:

® [IOHMMaThb W HCIOJNB30BaTh MPEUMYILECTBA KOMAaHIHOH M HHIWBHIYAIbHOW pPabOTHI IpH
pelieHnr Y4eOHBIX 3a/ady; NPUHUMATh IIeJb COBMECTHOHW JEATENbHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOW paboThI, paclpedessiTh BHIB paboT, JOroBapHBaThCs, 00CYKAATh
MPOIIECC U PE3YJIbTAT PabOThI; 0000IIATh MHEHUS HECKOIBKUX JIFOJICH;

® yyYacTBOBaTh B TPYMIOBBIX (GopMax paboTel (00CYXKIeHWs, OOMEH MHEHHH, «MO3rOBBIC
IITYPMBD» M HHBIC); BBIMOJIHITH CBOIO 4YacTh pabOThl W KOOPJWHHUPOBATH CBOM JICHCTBHUS C
JIpYrUMH 4IEHAMH KOMaHJbI, OICHUBATh KAauecTBO CBOErO BKJaJa B OOMIMI IMPOAYKT IO
KpHUTEpHUsIM, chOpMYITUPOBAHHBIM YIACTHUKAMU B3aMMOJICHCTBHSL.

3) Vuueepcanvhvie pecynamuenvie Oelicmsusi, 0becneyusaiom @GopmMuposanue CMuiCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTHIL.

Camoopranuzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEIICHUs 3a]]a9u, BHIOUPATH CIIOCO0 PEelIeHuUs ¢ YIETOM UMEIOIIHXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BapUAHTHI PEIICHHN C
yuéroM HOBOH MH(opMaIyy.

CaMOKOHTPOIB:

e RBJIAJICTh HABBIKAMHU I03HABATEIBHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUH U
MBICIMTEJIBHBIX ~ IPOLIECCOB, HUX PE3yJbTaToB; BIAJeTh CIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca M pe3yJibTaTa PelIeHUs] MaTeMaTUIeCKON 3a1aul;

® IIpelBUIETh TPYIAHOCTH, KOTOpblE MOTYT BO3HHUKHYTh IIPU pPELICHUU 3aJaud, BHOCHUTH
KOPPEKTUBBI B AEATEIHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, NaHHBIX, HAWEHHBIX OLINOOK,
BBISIBJIGHHBIX TPYIHOCTEN;

® OIICHMBATh COOTBETCTBHE PE3YNbTAaTa IEIM U YCIOBHUSM, OOBSACHATH NPUUMHBI JOCTHIKCHU
WIM HEOOCTWKEHHS pe3ysIbTaToOB JAEATENbHOCTH, HAaXOOUTh OMMOKY, [aBaTh OLEHKY
MIPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

OcBoenne yae0HOro Kypca «Anredpa W Hadaja MaTEMaTHYECKOTO aHaJIN3a» Ha YPOBHE CPEAHETO
o0rmiero oopazoBaHUs JOIDKHO 0OECHEUnBATh TOCTHKEHUE CIETYIOIINX MPEAMETHBIX 00pa30BaTelbHBIX
pE3yIbTATOB:

10 KJIACC

Yucaa v BLIYMCTIEHHSA

OnepupoBaTh NOHATUSMU: PAIlHOHATIFHOE U JEHCTBUTENHHOE YUCIIO, OOBIKHOBEHHAS U JICCTHYHAS
Ipo0b, TIPOIIEHTHI.

BremonHATh apudMeTndecKue onepaniui ¢ paiioHaILHBIMA U ICHCTBUTEIHHBIMHU YHCITAMH.

BremonaaTh puOIMKEHHBIE BRIYMCICHHS, HCIIONB3YS TIPaBUa OKPYTIIEHUS, JelaTh MPUKUIKY H
OLIEHKY pe3yJIbTaTa BBIYMCICHHIA.

OnepupoBaTh TOHATHUSMH: CTENEHb C IIEJIBIM IIOKa3aTeleM; CTaHAapTHas QopMa 3ammcu
JEMCTBUTEIIEHOTO YHCIIa, KOPEHb HATYpPaJbHOW CTEIEeHH; HCIONB30BaTh MOIXOMAIIYI0 (OpMY 3aruch
JECTBUTENBHBIX YUCEN AJISl PELICHUS] MPAKTUYECKUX 3a7a4 U IIPEACTaBICHUS JAHHbBIX.

OrnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOIO YTJIa; UCIIOJIb30BAaTh 3aMKCh
MIPOU3BOJIBHOTO YTJIa Yepe3 0OpaTHbIe TPUTOHOMETPUUYECKUE PYHKIIUH.

YpaBHeHHS M HEPABEHCTBA



OnepupoBaTh TOHSATHSIMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO; LENOE, pPAalMOHAIBHOE,
UppanHroHaIbHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHNE;

BeimonusaTe npeoOpa3oBaHysl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh TPUTOHOMETPUUECKUE
ypaBHEHHUSI.

BeimonusaTe npeoOpa3oBaHus 1ENbIX, PALMOHANBHBIX M MPPALMOHATIBHBIX BBHIPAKEHUH U pelIaTh
OCHOBHBIE THITHI LEJIBIX, PAMOHALHBIX U HPPAILIMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

[lpuMeHaTs, ypaBHEHHMS WM HEPaBEHCTBA JMJS pEIICHUS MaTeMaTHYecKuX 3ajad M 3a7ad u3
pa3IHYHBIX 00JacTell HAyKN U peabHOM KU3HH.

MogenupoBaTh pealibHbIE CHUTYyallMd Ha SI3BIKE alreOpbl, COCTABISTH BBIPAKEHHS, YPaBHEHHS,
HEpaBEHCTBA IO YCJIOBHUIO 3a/lau, UCCICAOBATh IOCTPOCHHBIE MOJEIU C HCIOIb30BAHMEM armmapara
anreOpsl.

DyHKIUU U TpadUKH

OnepupoBaTh MOHATUAMHU: (DYHKIUSA, CHOCOOBI 3ajaHus (DYyHKIUH, OO0JIACTh OIpPEICICHUs W
MHOXECTBO 3Ha4YeHHI (DYHKINY, rpaduK QyHKIMH, B3aUMHO 0OpaTHBIE (DYHKIIHUH.

OnepupoBaTh TMOHATHUSMH: YETHOCTh W HEYETHOCTH (QYHKIMH, HYIW (QYHKIMH, MPOMEXYTKU
3HaKOIOCTOSIHCTBA.

UcnonezoBaTh rpaduku GyHKIWH U pEHICHUS] YpaBHEHUI.

CTpouTh W YUTaTh TpaQUKH JIHHEHHOW (PYHKIIMHK, KBAAPATUIHON (QYHKIIUH, CTEIIEHHOW (DYHKIIMU C
HENTBIM TIOKA3aTeNeM.

Ucnonb3oBaTh rpadmku QyHKIMHA I UCCIESIOBAHUS MPOIECCOB M 3aBUCUMOCTEH TPH pelieHnn
3a7a49 U3 JPYruxX Y4eOHBIX MPEIMETOB U PEabHOM KU3HH; BBIPAXKATh POPMYyJIaMH 3aBUCHMOCTH MEXY
BEJIMYHHAMH.

Hauana maTeMaTH4ecKOIr0 aHAIN3a

OnepupoBaTh TOHATHUSMHU: TIOCIENOBATENBHOCTh, apuMernyeckass W  T€OMETpHYecKas
MIPOTPECCHH.

OnepupoBaTh TOHATHSIMH: OCCKOHEYHO YOBIBAaIOIIash TeOMETpUYEeCKas TIPOTPECcCHs, cymMMma
0CCKOHEYHO YOBIBAIOIICH FeOMETPUICCKON ITPOIPECCHUH.

3amaBaTh OCIEO0BATENHPHOCTH PA3IHYHBIMUA CIIOCO0aMH.

Hcnonb30oBaTh CBOMCTBA MOCIEAOBATENBHOCTEH M MNPOTPECCHil ISl PEIlIeHUs] pealibHBIX 3ajad
MIPUKIIaTHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATHSIMHI: MHOXKECTBO, OIIEPAIHH HAJ MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Ui ONHCAHHWS pEAThHBIX IIPOIECCOB U
SIBIICHUH, TIPH pEIICHUH 3a/1a4 U3 IPYTUX YIEOHBIX MIPEIMETOB.

OnepupoBaTh TOHATUSMU: ONPEAETICHIE, TEOPEMa, CIEJCTBHE, JOKA3aTENbCTBO.

11 KJIACC

Yucaa v BLIYMCTIEHHSA

OnepupoBaTh MOHATHSAMH: HATYpalbHOE, IENIO€ YHCIIO; WCIONB30BaTh MPHU3HAKH JAEITHMOCTH
LIENBIX YHICEN, Pa3ioKeHNe YUCIIa Ha TPOCThIE MHOKUTENH /IS pEIIeHus 3a1ad.

OrnepupoBaTh MOHSATUEM: CTEIIEHD C PALMOHAJIBHBIM [OKA3aTEIEM.

OnepupoBaTh NOHATUSAMU: JIoTapu(M Yrca, MeCATUIHBIC U HATypaIbHBIE JTOTapru (MBI,

YpaBHeHHS M HEPABEHCTBA

[IpuMeHsATs CBOWCTBa CTENEHW I MPeoOpa3oBaHUs BBHIPAKEHHM; OMEPUPOBATH MOHSATHSIMHU:
MOKa3aTeNbHOE YpaBHEHHE W HEPaBEHCTBO;, pellaTh OCHOBHBIE THITHI TMOKa3aTeNbHBIX YpaBHEHUH W
HEPaBEHCTB.

BremonHaTe npeoOpa3oBaHUsl BBRIPAXKEHHI, COAEPKALIUX JIOTapU(MBbI; ONEPUPOBATH MOHSATHUSIMHU:
nmorapuMuUecKoe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIHI JIOTApU(PMHUUECKIX YpaBHEHUH U
HEpaBEHCTB.

Haxonute penienus npocTelmx TPUroHOMETPUYECKUX HEPABCHCTB.



OHepHpOBaTI) MOHATHUSIMH: CUCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ u eé peuieHue; UCrojab30BaTb CUCTEMY
JIMHCHHBIX ypaBHeHI/II‘/'I IJIA pCHICHHUA ITPAKTUYCCKUX 3a1a4.
HaXO)II/ITI) peuICHnA HpOCTCfIIHHX CUCTEM U COBOKyr[HOCTefI panrOHAJIIbHBIX ypaBHCHI/II;'I u

HEPaBEeHCTB.

MOILGJ’IHpOBaTL pCaJIbHBIC CHUTyallUM Ha A3BIKC aJ'Il"e6pI)I, COCTABJIATH BBIPAXXCHUS, YPaBHCHUA,
HEPABCHCTBAa M CHUCTEMBI IO YCJIIOBUIO 3aJadM, HMCCIICAOBATH IMOCTPOCHHLIC MOJCIIN C HMCIIOJb30BAHUCM

anmapara anreopsl.

DyHKIUU U TpadUKH
OnepupoBaTh MOHATUSMH: TEpUOANYECKas (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH (PYHKIHH,

TOYKH SKCTpeMyMma (QYHKUWH, HauOolbllee W HauMeHblllee 3HAa4YeHHWsT (YHKIWUU Ha TPOMEKYTKE;

WCTIOJIB30BATh UX JJISl HCCIIENOBaHUS (DYHKIUH, 3aJaHHON rpaduKoM.

OnepupoBaTh NOHATHAMHU: TPaQUKH MMOKA3aTEIbHOH, JIOTapU(PMUIECKOW U TPUTOHOMETPHUECKHX

¢dbyHKIMH; n300pakaTh UX Ha KOOPJMHATHOM IJIOCKOCTH M HMCIOJNB30BAaTh JJIsl PEIICHUs ypaBHEHUH U

HEPaBEeHCTB.

N3o0paxath Ha KOOPJMHATHOW TIOCKOCTH TpadWKW JIMHEHHBIX YpaBHEHUH M HCIIONB30BaTh HX

JUISI PELIEHUS CUCTEMBI JIMHEWHBIX YPABHEHUH.

Ucnonw3oBath rpaduku QyHKIUA Ul UCCIEAOBAaHUSA MPOIIECCOB M 3aBHCUMOCTEH M3 JPYIHX

Y4IeOHBIX THCITUTIIIFH.

Havyana MmaTeMaTH4ecKoOro aHajau3a

OnepupoBaTh TOHATUSIMH: HeENpepbiBHAs (QYHKIUS, NPOM3BOAHAS (QYHKIMH; WCIIOIh30BATh

reOMETPUYECKHIA U (PU3NYCECKUN CMBICI IPOU3BOHOM IS PEIICHUS 3a1a4.

Haxomuts

MPOU3BEICHHUS, YACTHOTO (DYHKIUH.

IIPOU3BOJHEIC

3JIEMEHTAPHBIX

(yHKIHH,

BBIYUCIIATH

IIPOU3BOJHBIC CYMMBI,

Hcnonp3oBaTh MPOM3BOAHYIO IJIsi MCCIIENOBaHUS (YHKIMA HAa MOHOTOHHOCTb U IKCTPEMYMBI,
MIPUMEHATH PE3YNbTATHI UCCIIEIOBAHNS K IOCTPOSHHIO TPa(HKOB.
Hcnonp3oBaTh MPOW3BOAHYIO Ui HAXOKICHHS HAWJIYYIIEro pPENIeHHs B IMPHUKIATHBIX, B TOM

YUCJIC CONNAJIbHO-ODKOHOMUYCCKHX, 3agadax.

OnepupoBaTh MOHATHSAMHU:
(bm3MUecKuil CMBICTT UHTETpaa.

Haxomute mepBOOOpa3HbIE dIEMEHTapHBIX (HYHKIIHIA,

Herorona—JleliOouunia.

mmepBoOOpa3Hasi W HMHTErpal;

IIOHUMATh

FEOMETPUUECKUNA U

BBIYHCIIATh HWHTErpal 1o GopMmyme

Pemats INPpUKIAAHBIC 3aga4yd, B TOM YHCIEC COLNHUAJIBHO-3KOHOMHUYECKOIo M c})mnqecxoro
XapakTepa, CpeacTBaMu MaTEMATUYCCKOIO aHaJIn3a.

TEMATHYECKOE IINTAHUPOBAHUE

Pabouas mporpamma mo y4e0HOMY NpeaMeTy «AJiredpa M Hayajia MaTeMAaTH4YeCKOT0 aHAJIH32»

pa3paborana

IUIAHUPYEeMbIX pe3y/bTaTax M obdecne4uBaeT

peann3anuio

¢ yuétom padoyeil NmMporpaMmMbl BOCIUTAHHUSI, YTO OTPAKEHO B JUYHOCTHBIX
UHBAPUAHTHBIX MoayJtaeid (MM)

NPOrpaMMbl «Y pOUHas AesiTeJIbHOCTb» U «BHelIK0/JAbHbIe MEPONIPUSITHS.

10 KJIACC
No KonuyectBo yacoB [DEeKTpOHHBIE [Iporpamma BociuTaHUs
HanmenoBaHue pa3nenos u (dpoBsIe)
m/ | TeM ImporpamMmbl Bcero [KP IIP loOpa3oBaTenbHBIC
it [pecypchl
MHoecTBa palliOHAILHBIX U . UM «YpouHasi 1esITeIbHOCTb».
N P https://resh.edu.ru/subject | nfaxcumansmoe
NEHCTBUTENBHBIX YHUCET.
P 14 51/ UCIOJIb30BAaHUE
AI[MOHAJIbHBIC YPABHEHUS U BOCIIHTATEITEHELX
HCpaBCHCTBA BO3MOXKHOCTEH coiep KaHust
®yukuuu 1 rpadukn. CTeneHs ¢ 6 https://resh.edu.ru/subje | YUCOHBIX IPEIMETOB /st
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IIEJTBIM TTOKA3aTelIeM ct/51/ (bopmupoBaHus y
N N . . 00y4aromuXcsl pOCCHHCKUX
Apudmernueckuil KOpeHb N—oi https://resh.edu.ru/subje TpA/HMIHOHHBIX JTyXOBHO-
crenenu. MppanuoHaibHbIe 18 1 ct/51/ HPABCTBECHHBIX U
ypaBHEHHUS M HEPABEHCTBA COIMOKYJILTYPHBIX [IEHHOCTEH,
] . POCCHIICKOr0 MCTOPUIECKOTO
DopMyJIBI https://resh.edu.ru/subje COSHAHMS HA OCHOBE
TPUTOHOMETPUHU. T pUTOHOMETPHUY 22 1 ct/51/ HCTOPUYECKOTO MPOCBENIEHHS;
eCKHe ypaBHEHHS 10A60p COOTBETCTBYIOIIETO
: - COJIep’KaHUsl YPOKOB, 3aJJaHU,
[MTocnenoBaTenbHOCTH U 5 https://resh.edu.ru/subje | = @ reIbHEX MATepHANOB,
porpeccuu ct/51/ MpOOJIEMHBIX CUTYaLUi TS
https://resh.edu.ru/subje | O0cyxneHuiL.
t/51/ HpI/IBHe'{eHI/Ie BHUMAaHUA
el 00y4aroMuXCsl K IEHHOCTHOMY
ACIICKTY M3Y4Ya€MbIX Ha YpOKax
npeaMeToB, SIBIIEHUH U
CO6I)ITI/II>1, WHUIIUHMPOBAHUEC
00CYXIeHHH, BRICKa3bIBAHUI
CBOCT'O MHCHM, BLIpaGOTKI/I
TosTroperue, 06oGmenHe, CBOETO TMYHOCTHOTO
. 3 1 OTHOILIEHHUS K M3yJaeMbIM
CHCTEMATH3al U SHAaHUK COOBITHSM, SIBIIEHUSM, JINLIAM.
UM «BHemKoJbHbIE
MEPONPUSATHSD.
BHenikosnbpHBIE TEMAaTHYECKHE
MEPOIPUSITHSI BOCTUTATETbHOM
HaIpaBJICHHOCTH,
OpPTraHNU3yEMBIC I€JaroraMu 1o
MaTEMaTHKE
OBLIEE KOJIMYECTBO YACOB 68 4 0
1O ITPOI'PAMME
11 KJIACC
Ne HanmeHoBaHME pa3aenoB U TeEM KomnunuectBo yacoB  Dnexrponnsie (mudposeie) | [Iporpamma
n/a POrpaMMbI Bcero |[KP [IP obpa3soBarenbHble pecypchl | BOCIMTaHMSA
CreneHb ¢ palMOHAIbLHBIM https://resh.edu.ru/subject/ | UM «Ypounas
nokasarenem. [lokaszarenpHas 51/ ACHTETLHOCTDY.

I 12 [TpuMeHeHne
¢ynkmus. [TokazaTenbHble HHTEPAKTHBHBIX (GOPM
YpaBHCHUA U HCPABCHCTBA y‘{CGHOﬁ pa60TH -
Jlorapupmudeckast QyHKIHUSL. https://resh.edu.ru/subject/ | MHTCVICKTYaIbHEIX,

CTHMYJTUP YIOIIINX
Jlorapudmmyeckue ypaBHeHUS U 12 51/ H03HABATENEHYIO
HCEpaBEHCTBA MOTHBALHIO, UTPOBBIX
Tpuronomerpudeckue GyHKIUM 1 https://resh.edu.ru/subject/ | METORHK, JMCKyCCHH,
T 9 51/ JAFOIINX BO3MOYKHOCTE
ux rpaduku. TpUroHoMeTpuvecKue 51/ MPHOBPECTH OHIT
HEpaBEHCTBA BEICHHS
IMpousBoanas. [IpumeHenue https://resh.edu.ru/subject/ | XCHCIPYKTHBHOTO
. 24 51/ JIMAJIOTa; TPYIIIOBOIT
HPpON3BOAHON == paboThI, KOTOpast yIUT
https://resh.edu.ru/subject/ | cTponTh OTHOWICHUS 1
WuTerpait u ero npuMeHeHus 9 51/ JICHCTBOBATH B
— - KOMaHzge,
o https://reSh.edU.rU/SUbleCt/ CHOCO6CTByeT
Cucremsl ypaBHEHHU 12
51/ Pa3BUTHIO
R KPUTHYCCKOI'O
HarypanbHble 1 1enbie yncia 6 https://resh.edu.ru/subject/ P



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

51/

[ToBTOpeHue, 00600IICHHE,
cucTeMaTHu3aIus 3HAaHU

18

https://resh.edu.ru/subject/
51/

MBIIUIEHUS.
NuunmupoBanue u
MOJIIEPIKKY
HCCIIEIOBATEIbCKOI
NEeSITENLHOCTH
oOyyJarommmxcs,
IJIaHUPOBAHUE U
BEITIOJTHEHHE
WHIUBUAYAITBHBIX H
TPYIIOBBIX MPOEKTOB
BOCIIUTATEILHOM
HaIpaBJICHHOCTH.
HM «BHemKoJILHBIE
MEPONpPHUSITUSI».
Buemkonnusie
TEMATHYECKHUE
MEPOIIPUSITHSI
BOCIIUTATEIbHOM
HaIpaBJIEHHOCTH,
OopraHu3yemble
regaroraMu
rmoMaTeMaTHKe

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

Brimucka BepHa 29.08.2023r.

JHPEKTOp MKOMBI: | [@gf/f ‘

E.M. JenymkHHa
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