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MNOACHUTEJIbBHASA 3AIIMCKA
Pabouas mporpamma yueOHOro Kypca «Airedpa M Hayaja MaTeMaTH4eCKOro aHaiu3a» 0a30BOro ypoBHs i oOydaronmxcs 10 —11 kmaccoB
pa3paboTana Ha ocHoBe dDeepabHOIO rOCYIapCTBEHHOIO 00pa3oBaTENbHOIO CTaHApTa CPeIHEro oouero oOpa3oBaHUs, ¢ YUETOM COBPEMEH HBIX
MHPOBBIX TpPeOOBAHUH, NMPENBABISIEMBIX K MAaTEMaTHYECKOMY OOpa3oBaHHUIO, W TPAAUIUN pPOCCHIICKOTO oOpa3zoBaHus. Peammsamus mporpamMMsl
obecrneunBaeT OBJIAICHHUC KIIIOYCBBIMHM KOMIICTCHUUAMHU, COCTABJIAIONIMMU OCHOBY I CaMOPA3BUTUA W HCIIPCPLIBHOT'O 06pa3013aHI/151, OEJIOCTHOCTH
OOIEKYJIBTYPHOTO, JIMYHOCTHOTO U MIO3HABATEIBHOIO Pa3BUTHUS JTUYHOCTH OO0YyJarOIXCSL.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJM3ay SBJSIETCS OJHUM W3 HanOoJiee 3HAYMMBIX B TPOTPaMMe CTapIleld MIKOJIbI, ITOCKOJIBKY, C O JHON
CTOPOHBI, OH 00ECIIeUnBACT HHCTPYMEHTANIbHYIO 0a3y AJIsi U3yU4eHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCcOB, a C APYroil CTOPOHBI, JOPMUPYET JOTUUECKOE
1 aOCTpaKTHOE MBIIUICHUE YJalMXCsl Ha YpOBHE, HEOOXOIUMOM JUIsl OCBOEHUSI KypcOB MH(OPMATHUKH, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydJalecs OBJIaJeBalOT YHUBEPCAJIBHBIM S3BIKOM COBPEMEHHOH Haykd, KoTopas (opMynupyer CBOM JOCTHIKEHHUS B
MaTeMaTuyeckoi opme.

Kypc anreOpbl u Hayanm MaTeMaTHYeCKOTO aHalM3a 3aKIa/bIBAeT OCHOBY JUIS YCHEIIHOTO OBJQJICHUs 3aKOHAMHU (DM3MKHA, XUMHHU, OHOJIOTUH,
NOHMMAaHMsI OCHOBHBIX TEHJACHLIMH KOHOMUKU U OOILECTBEHHOM KM3HH, NO3BOJIICT OPUEHTUPOBATHCSA B COBPEMEHHBIX LIM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJb30BaTh MX B I[IOBCEJHEBHOW JKM3HU. B TOXe Bpems oOBianeHHe aOCTPaKTHBIMM U JIOTUYECKH CTPOTUMU
MaTeMaTHYeCKUMU KOHCTPYKIHMSMH pPa3BHBACT YMEHHUE HAaxXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH YTBEPXKACHHUS, HCIIOJIb30BAThH
00001IeHNe ¥ KOHKPETH3allMio, abCTparupoBaHWe M aHAJOTHIO, GOpPMUPYET KpeaTMBHOE M KPUTHYECKOE MbIlUieHuEe. B xoxe m3ydeHus anreOpbl U
HayaJl MaTeMaTUYeCKOro aHajau3a B CTapLIeil HIKOJE YydalMecs MOJy4atoT HOBBIM OIBIT PEIIEHUs NPUKIAIHBIX 337a4, CAaMOCTOSTEIbHOIO TTOCTPOCHUS
MaTEMAaTUYECKUX MOJEIEH pEalbHbIX CHUTyallUd M MHTEpPIpETalluy IOJYYEHHBIX PEIUICHHM, 3HAKOMATCS € IPUMEPaMU MaTeMaTUUYECKHX
3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B MCKYCCTBE, C BHIIAIONMMUCS MAaTEMAaTUYECKUMH OTKPBITUSMHU U X aBTOPaMH.

Kypc o6namaer 3HAaYMTETBHBIM BOCHUTATENBHBIM ITOTEHIIMAIOM, KOTOPBIH peanu3yeTcsl Kak uepe3 YdeOHbI MaTepuan, CIoCOOCTBYIOIMN
(OpMUpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W Yepe3 cCreuuduKy y4eOHOW NesTeNbHOCTH, TPeOYIoIeil CaMOCTOSTENbHOCTH, aKKypaTHOCTH,
MPOJIOJIKUTEIbHON KOHIIEHTPALMY BHUMAaHMUS U OTBETCTBEHHOCTH 3a MOJY4EHHBIN pe3ysbTar.

B ocHoBe Meroauku o0ydeHus anredpe U HauyajiaM MaTeMaTH4yecKOro aHaIK3a JEKHUT JISSTeIbHOCTHBIN IPUHIIUI O0ydeHUSI.

Crpykrypa Kypca «Anrebpa u Hayajlla MaTeMAaTUYECKOTO aHalW3a» BKIIOYAET CIEAYIOIME COAep)KaTelbHO-MeToau4eckue JuHuM: «Huciaa u
BbIUKCICHUY, «DyHKUMH U Tpadukny», «YpaBHEHUS U HEpaBeHCTBay», «Havana maTremMaTtnyeckoro aHaimsay, «IMHOXKECTBA U JIOTHKa». Bce ocHOBHBIE
COJIepKaTeIbHO-METOUYECKNE JIMHUN HU3Yy4aroTCs Ha MPOTSHKEHHH JIBYX JIeT OOydeHHs! B CTaplieil IIKoJie, eCTECTBEHHO IOMONHSSA IPYr JIpyra u
MOCTENIEHHO HACHII@SACh HOBBIMM TeMaMH U pazfenaMu. [laHHBIA Kypc SBJsieTCS MHTErPaTUBHBIM, MOCKOJIBKY OOBeNUHSIET B cebe coaep:kaHue



HCCKOJIBKUX MAaTCMAaTUYCCKHUX AWUCIUIIINH: anrera, TPUTOHOMCTpPH, MaTeMaTHUYECKU M aHalin3, TCOpUd MHOKCCTB U Jp. ITo MEpPC TOT'O KaK y4JalICCa
OBJIaZICBAIOT BCE Oosiee IMPOKUM MaTeMaTMUECKUM allllapaTtoM, y HHUX I1OCJIEAO0BATEIBHO (OPMHUPYETCS M COBEPLICHCTBYETCSI YMEHUE CTPOMTb
MaTEMAaTUYECKYI0 MOJIENIb pPEalbHOM CUTYallMd, MPUMEHATh 3HAHMS, MOJY4YEHHbIE B Kypce «AnreOpa M Hadajga MaTeMaTHMYeCKOrO aHallu3ay, s
pELICHUS] CaMOCTOSTENbHO CHOPMYITHPOBAaHHONW MaTeMaTHUECKOHM 3aJlauu, a 3aTeM MHTEPIPETUPOBATh MOIY4YEHHBIH Pe3ysbTar.

ConepxarenpHo-MeTOAMYECKas JTUHUA «Uucna U BBIUMCICHUS 3aBepliaeT (OpMHPOBAHME HABBIKOB HCIOJIB30BAHMS JNEHCTBUTEIBHBIX YHCET,
KOTOpo€ ObUIO HauaTO B OCHOBHOI Imkoie. B crapmeil mkosne ocoboe BHUMaHUE yruenseTcs (JOpMUPOBAHUIO MPOUYHBIX BBIUYMCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOUIMX B Ce0s1 MCIOJIB30BAaHKUE PA3IMYHBIX (JOPM 3allUCU JAEHCTBUTEIBHOIO YHMCIIa, YMEHHUE PAllMOHATIBHO BBIMOIHATH ICHCTBUSA C HUMH, JIeJIaTh
IPUKUJIKY, OLIEHUBATh pe3yabTar. OOydaronmecs moxy4aroT HaBbIKU TPHOIMKEHHBIX BBIUMCICHHUH, BHITTOJIHEHUS ICHCTBUN C YMCIIaMH, 3aIICAHHBIM U
B CTaHJApTHOM (opme, UCII0Ib30BaHUS MATEMaTUUECKUX KOHCTAHT, OLIEH UBAHUS UM CIIOBBIX BBIPAKEHUH.

JIlunus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YeTCs Ha IMPOTSHKEHUU BCEro OOydeHHs B CTaplIed IIKOJIE, OCKOJIBKY B KaXIOM pa3fielie IpOorpaMM bl
IIPEAYCMOTPEHO pEIICHHE COOTBETCTBYIOUMX 33had. OOyuaronmecss OBJAJCBAIOT Pa3iUYHBIMU METOJAMM PELICHHUS LENbIX, PalMOHAIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTENbHBIX, JOrapU(MUUECKUX U TPUIOHOMETPUYECKUX YpPaBHEHMI, HEPaBEHCTB M MX cHUCTeM. [loayuyeHHble yMeHHUs
HCITIOJIB3YIOTCA IIPHU HCCICAOBAHUU (1)YHKIII/If/'I C IIOMOIIBIO HpOI/I3BOI[HOI7'I, PCHICHHUH NPUKIAAHBIX 3ada4 W 3aJla4 Ha HAXOKACHUC HAuOOJIBIMX U
HauMEHbIIMX 3HaueHUW ¢yHkuuu. JlaHHas cojep)kaTenpHas JMHUS BKIOYaeT B ce0s Tawke (opMUpOBaHHME YMEHUN BBINONHATH PACUYETHI I10
(dopmynam, npeoOpazoBaHUs LEIbIX, PALMOHAIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TAKKE BBIPAXKEHUH, COAEpKalMX
CTereHu u jorapu@mel. braromaps u3ydeHuio anreOpanvyeckoro Marepuasia MPOMCXOAUT JalibHeHIee pa3BUTHE aJTOPUTMHUUYECKOTO U aOCTPaKTHOTO
MBILUIEHUS ydanmxcs, GOpMHUPYIOTCS HaBBIKU JIEAYKTUBHBIX pacCyXIe€HUMH, paboThl ¢ CUMBOJIBHBIMH (POpMaMHU, MPEICTABIECHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHUAC PABCHCTB W HCPABCHCTB. A.nre6pa npeaiaract 3(1)(1)CKTI/IBHI)IG HHCTPYMCHTBI JId PCHICHUA IMPAKTHYCCKHUX W CCTCCTBCHHO-
HAY4HBIX 3a4a4, HAVIIAHO JECMOHCTPUPYCT CBOU BO3MOXKHOCTH KaK A3bIKa HAYKU.

CopepxaTenbHO-MeToAMYecKas TUHUSA «DYHKIUU U IpaUKU» TECHO MEPerIeTaeTcsl ¢ APYTMMH JIMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE
3a7aéT MOCIIe0BATENIbHOCTh M3ydeHUsl Marepuaia. M3ydeHune cTeneHHOW, MOKa3aTeNbHOU, JOrapu(MUUECKONH U TPUTOHOMETPHUECKUX (PYHKUIMHA, UX
CBOMCTB M TIpaduKOB, HCIOJIb30BaHUE (GYHKIMI Ui pelieHus 3afad W3 APYTHX y4eOHBIX HMPEIMETOB M PEalbHOM >XKHU3HU TECHO CBSA3AHO KaK C
MaTeMaTUYeCKUM aHaJIM30M, TaK U C pEleHWEeM YpaBHEHHI U HepaBeHCTB. llpu 3TOoM Oosblioe BHMUMaHHE yaenseTcss (OpPMUPOBAHUIO YMEHHUS
BbIpaXaTh (GOopMyJaMH 3aBUCUMOCTH MEXIY pa3iMYHbIMU BEIMYMHAMM, UCCIEI0BATh MOJydeHHbIE (PYHKUIHH, CTPOUTh UX rpaduku. Marepuan 3Toil
COJIep>KaTeJIbHOM JIMHUY HAaLleJIeH Ha Pa3sBUTHE YMEHHUI M HaBBIKOB, MO3BOJISIIONMX BhIPA’KaTh 3aBUCUMOCTH MEX]ly BEIMUMHAMM B pa3InyHoON (opme:
aHAIMTUYECKOU, Tpaduueckoil u cioBecHO#. Ero m3yueHue cmocoOCTBYeT pa3BUTHIO aITOPHUTMUYECKOTO MBILIUIEHHUS, CIIOCOOHOCTH K 00OOIIEHUIO |
KOHKPETHU3allMU, UCIIOJIb30BAHUIO AaHAJIOTUM.

CopnepxarenpHas nuHuA «Hauana mMareMaTH4ecKOro aHalIM3a» MO3BOJISET CYILECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTHUYECKUX, TaK U MPUKIAIH bIX
3a7a4, JOCTYIHBIX OOY4JaroIMMCs, Y KOTOPBIX MOSIBJISETCS BO3MOXKHOCTh MCCIIEIOBAaTh M CTPOUTH Tpaduku (QyHKUMH, OnpenensT UX HauOoJblm e U
HauMEHbIIME 3HAYEHUs, BBIUUCIATH IIOMR@AN (UIyp U 00BbEMBI TN, HAXOJUTh CKOPOCTU U YCKOpPEHMs NpoleccoB. JlaHHas cojepKaTesibHas JIMH Usl
OTKPBIBACT HOBBIC BO3MOKHOCTU IMOCTPOCHUA MATCMATHYCCKUX MO}IGJ’IGI\/’I PCAIBHBIX CI/ITyaHI/IfI, HaxO0XJACHH HAWJIYUHUICTO PCHICHUA B MMPUKIAAHBIX, B



TOM YHCJE COIMATbHO-DKOHOMHYECKUX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH MAaT€MAaTHYECKOTO aHalli3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaJIBHO-JIOTHYECKOTO ¥ KPEaTUBHOTO MBIIUICHHs, (GOPMUPOBAHHUIO YMEHUN PACIIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE U
uckyccrpe. OOydaronmecs y3HAIOT O BBIJAIOIIMXCS PE3yabTaTax, MOJYyICHHBIX B XOJIe PA3BUTHS MAaTEMATHKH KaK HAyKH, U UX aBTOPAX.

CopnepxarenpHo-MeToauyeckass JuHUA «MHOXECTBA W JIOTUKa» B OCHOBHOM IIOCBSIIEHA 3JEMEHTAM TEOPUM MHOXKECTB. T€OpEeTHKO-
MHOKECTBCHHBIC TIPEJCTABJIICHHS MMPOHU3BIBAIOT BECh KYpC MIKOJIBHOM MAaTeMaTHKUA M IPeIararoT HanOoJiee YHUBEPCAIBHBIN SI3BIK, 00HEINHSFOIIHMA
BCE pa3/ielibl MaTeMaTUKU U €€ TMPUIIOKCHUU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHYECKUE TUCHUMIIMHBI B enuHoe Ienoe. [loaToMy BakHO AaTh
BO3MOXXHOCTh HIKOJIBHUKY MOHUMATh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTUKA M HCIOJIb30BAaTh €ro Ui BBIPAXKEHUS CBOMX
MBICIICH.

B xypce «Anrebpa u Havaga MaTeMaTHYECKOTO aHaIN3a» MPHUCYTCTBYIOT TAKKE OCHOBBHI MAaTEMaTHYECKOTO MOJEIHUPOBAHUS, KOTOPHIE MPU3BAHBI
chopMHPOBATh HABBIKM MOCTPOCHUS MOJEIICH PEaIbHBIX CUTYAIllMH, UCCICIOBAHMS 3THX MOJICJICH C TTIOMOIIBIO armapara ajireOpbl 1 MaTeMaTHYeCKOTO
aHaJM3a U UHTEPIIpETalluy MOJYYEHHBIX PEe3y/IbTaToB. Takue 3aaHus BIUIETCHBI B KaXKIbIM U3 pa3/IeIoB MPOTPaMMbl, MOCKOJIbKY BECh MaTeprall Kypca
IIMPOKO HCITOJNIB3YeTCS I PEICHUs MPUKIATHBIX 3a1ad. [Ipy pelmeHun peanbHBIX MPAKTHYECKUX 3a7ad ydalldecs pa3BHBAIOT HAOMIOAATEIbHOCTD,
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIIOJIB30BATh aHAJIOTHIO, O0OOLATh U KOHKPETH3UPOBATH Mpoliemy. JlesTenbHOCTh Mo
(hopMUpOBaHUIO HABHIKOB pEIICHUS MPHUKIAMHBIX 33/1ad OpPraHU3yeTCs B Ipoliecce M3YydeHHs BCEX TeM Kypca «AnreOpa W Hadala MaTeMaTUYeCKOro
aHaI13a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IL/TAHE

B yueObHOM miaHe Ha U3ydeHUE Kypca anreOpbl M Hadal MaTeMaTUYeCKOro aHalln3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henenro B 10 kiacce u 3
yaca B Hegenio B 11 kimacce, Bcero 3a Ba roga o0ydeHus — 170 gacos.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa 1 BbIYHCIE HUS

Pannonanpabie uncina. OOBIKHOBEHHBIC U JCCATUYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIC MEePHOIUYECKUE IpoOu. Apu(METHUYECKHE OIepaluu C
pallOHAIBHBIMU YHMCIAaMM, NPeoOpa3oBaHUs YUCIOBBIX BbIpaxeHWH. IIpuMmeHeHue OpoOell M NPOLEHTOB Ul PELICHUS NPUKIATHBIX 33aJad U3
pa3IMYHBIX OTPACIICH 3HAHUHN U PEAIIbHOU JKU3HU.

JleiicTBuTenbHbIC YKcna. ParmoHanpHble 1 MppallMOHATBHBIC YUCia. Apu(MeTHYecKe Orepamny ¢ IeHCTBUTENbHBIMU nciaMu. [IpuOnkEHnbie
BBIYMCIICHHUS], TPaBUJIa OKPYIVICHHU S, IPUKUJKA U OLI€HKA Pe3ylbTaTa BBIYMCICHUM.

Crenenb c wnensiM mnokazateneMm. CrangapTHas ¢(opma 3amucu JeHCTBUTENbHOro uucna. Mcrnonb3oBaHue mnoaxondmed (opMel 3amucu
JNEHCTBUTENBHBIX YU CEIT JJISl pELICHUS MPAKTUYECKUX 3aJ]1a4 U MPEeACTaBIICHUS JaHHBIX.

ApudmeTrndeckuii KOpeHb HaTypaJbHOW cTereHu. JlelcTBHS ¢ apu(PMETHISCKIMU KOPHSIMHU HATypaJIbHOM CTETICHU.

CuHyc, KOCUHYC U TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTaHT€HC YHMCIIOBOTO apryMeHTa.

YpaBHeHusi 1 HEPABEeHCTBA

ToxxaecTBa U TOXIECTBEHHBIE TPEOOPa30BaHMSL.

[IpeoOpazoBaHme TPUTOHOMETPHUYECKHX BbIpakeHH. OCHOBHBIE TPUTOHOMETPHUECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUA. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo HHTEpBaJIoB.

Pemmenre 1mensix U ApoOHO-pAIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppalnOHAIBHBIX YPAaBHEHUN W HEPABEHCTB.

Pemenne TpUroHoMeTpU4YECKUX YPaBHEHUM.

[IpumeHeHme ypaBHEHUH 1 HEPABEHCTB K PEILICHUIO0 MAaTEeMaTHUECKHUX 3324 U 3a/1a4 M3 Pa3IMYHBIX 001acTel HAYKH U peasbHOM KU3HH.

@Oyukuuu ¥ rpaguku

®Oynxuus, cnocoOsl 3a1anus pyHkuuu. I'padux gynkunu. Bzaumuo obpatHble QyHKINH.

OO6nacTp onpeseneHust U MHOXeCTBO 3HaueHu# ¢yHkiuu. Hymu dynkiuu. [Ipomexyrku 3HakomocTossHCTBa. YETHBIC 1 HEUETHBIE (DYHKINH.

CrenenHas QyHKIUS ¢ HaTypaJbHBIM U LIeJIbIM MoKa3areneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduk KOpHSL N-O CTENEHH.

Tpuronomerpuueckas OKpY>KHOCTb, OIpE/IEIeHNE TPUTOHOMETPUUYECKUX (PyHKIIMI YMCIIOBOTO apryMeHTa.

Hauana maTtemaTH4eckoro aHajauza

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIEI0BAaTENbHOCTEH. MOHOTOHHBIE IIOCIEI0BATENbHOCTH.

Apudmernueckas ¥ TeoOMETpHUEcKas Iporpeccuu. beckoHeuHo yObIBarom@s reoMerpudeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAaIOLICH
reomeTpuyeckoi nporpeccun. @opmysa ClI0XKHBIX MPOIeHTOB. Vcnoap30BaHue Tporpeccuu Ajs pelieH s pealbHbIX 33/1a4 MPUKIAAHOTO XapakKrepa.

MHoxkecTBA U JTOTHKA



MHosecTBO, onepauuu Haja MHoOKecTBaMu. Jnarpammsl Oinepa—BenHa. [IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis ONMCcaHus
peaJIbHBIX MPOLIECCOB U SBJICHUM, PU PEILIEHUH 3a/1a4 U3 IPYTHX YUEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, 10KA3aTEILCTBO.

11 KJIACC

Yuciia v BbIYUCTICHUS

Harypanbnble n nensle yncna. IpusHaku 1enuMoCTH LEnbIX YACed.

CreneHb ¢ paliuoHaIbHBIM NTOKa3zaTesneM. CBOWCTBA CTENEHH.

Jlorapugm umucna. JlecITHuHbIe U HATYpAIbHBIC JIOTAPU (DMBI.

YpaBHeHNs U HEPABEHCTBA

[IpeoGpazoBanue BrIpa)KEHUH, COACPIKAIIMX JIOTAPU (DMBI.

[IpeoOpazoBaHue BhIpaKEHUM, COIEPKAMX CTENIEHU C PALIMOHAIBHBIM I10Ka3aTEJIEM.

IIprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl IMHENHBIX YpaBHEHUH. Pelienne npukiaiHbIxX 3a/1a4 ¢ IOMOILIBIO CUCTEMBI IMHEHHBIX YPaBHEHU .

CucTteMbl M COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUM 1 HEPABEHCTB.

[IpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3a/1a4 U 3a/1a4 M3 pa3IMuHbIX 001acTe HayKH U peabHOM KU3HHU .

DyHKUMHU U Tpad uKu

Oynkuus. lepuomnueckne dynkiuu. [Ipomexxyrkn MOHOTOHHOCTH (yHKIIMHU. MakCHMyMbl U MUHUMYMBI (GyHKIUU. Hanbonbiee u HanmMeHbIIee
3HayeHHe (PyHKIMU Ha IPOMEXKYTKE.

Tpuronomerpuueckue (yHKIIMHU, UX CBOHCTBA U TPaUKH.

[ToxazarenbHas u jorapumuyeckas (yHKIHHU, UX CBONCTBA U TPAUKH.

Hcnonb3oBanue rpadukoB (yHKIUN JUIS pelleHUs ypaBHEHUN U JIMHEWHBIX CUCTEM.

Hcnionb3oBanue rpagukoB (yHKIIUH JUIS HCCIETOBAHHS MPOIECCOB M 3aBHCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PEIICHUH 3aa4 U3 IPYTHX yIeOH bIX
IIPEIMETOB U PEaIbHON KU3HH.

Havana maTtemaTH4ecKoro aHajansa

HenpepsiBHble QyHKIIMK. MeToa MHTEPBAJIOB /7S pEIICHHS] HEPABEHCTB.

[TpousBonHas gynkuuu. ['eomerpuueckuii 1 Gu3nUecKuii CMbICT POU3BOTHOMN.

[TpousBoHBIE HIeMEHTAPHBIX QyHKIIUH. DOPMYITBI HAXOXKICHUS POU3BOIHON CYyMMBI, POU3BEIACHUS U YACTHOTO (PYHKIIMH.

[IpumeHeHre NMPOU3BOIHON K UCCIEN0BAHUIO (DYHKIMM HAa MOHOTOHHOCTb U SKCTpeMyMbl. HaxoxxneHne HauOoJbIero 1 HauMEHbIIEro 3HaYeHUs
(GyHKIIMU Ha OTpE3Ke.



IlpruMeHeHre MpPOU3BOIHON A HAXOXACHMS HAWIYYIEro pelieHUs B NPUKIAAHBIX 33Jayax, /Ul ONPENENIEHUs] CKOPOCTH IMpoIecca, 3aJaHHOIOo
dopmymnol miu rpaduKoM.

[lepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii u pu3ndeckuii cMbeIci. Berauciaenue naTerpaina mo gopmyne Herotona—JleiiOHuma.

IINIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne ydeOHOro mpenmera «MaTemaTHKa» JOJDKHO OOECIeuyMBaTh JIOCTHMIKEHHWE Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUS CIIEAYIOUIIX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUSI IPOTrpaMMBbl ydeOHOro npeaMera «MaremaThka» XapakTepu3ylTCs:

I'paxxnanckoe BOCIIUTaHUE:

c(OPMHUPOBAHHOCTBHIO IPAKIAAHCKONW MO3ULMHM OOY4YarOIIErocsl KAK aKTHBHOTO M OTBETCTBEHHOI'O WJIE€HA POCCHICKOTO OOIIECTBa, MPEACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBAX (YHKIMOHHUPOBAHHS PA3IMYHBIX CTPYKTYP, SIBJICHHM, NMPOLEIYp TPaXIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJICHCTBOBATH C COLIMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUHM € UX PYHKLIMSIMU U Ha3HAYEHUEM.

IlatproTryeckoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTBIO POCCUICKON Tpa)/1aHCKOM MIAEHTHUYHOCTH, YBaXXEHHS K MPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKH, II€HHOCTHBIM
OTHOLICHUEM K JOCTHIXKCHHMSAM POCCHMCKMX MAaTEMATUKOB M POCCHMCKOM MAaTEMATHYECKOW IIKOJIBI, K MCIOJIB30BAHMIO ATHX JOCTH)KEHHH B JPYrHX
HayKax, TEXHOJIOTHX, cepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHU:

OCO3HAaHUEM [JTYXOBHBIX LIEHHOCTEH POCCHUICKOr0 Hapoja; copMHUPOBAHHOCTHbIO HPABCTBEHHOIO CO3HAHMS, 3TUYECKOTO MOBE/IEHUS, CBA3aHHOTO C
[PaKTUYECKUM NPUMEHEHUEM JTOCTHKEHUH HAYKU U ESTEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOI'O BKJIA1a B IOCTPOEHHUE YCTOMYMBOTO OYAyLIETO.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKIIOYas OSCTETUKY MaTeMaTHYeCKMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ad, pELeHUH, pacCyXICHHII;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUAM ACIIEKTAM Pa3JIM4YHbIX BUJIOB HCKYCCTBA.

dusnueckoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO YMEHHSI MPUMEHATh MaTeMaTW4yecKue 3HaHUS B HMHTEpecax 3J0pOBOro M Oe3omacHOro obpasza >KM3HM, OTBETCTBEHHOTO
OTHOUICHUSI K CBOEMY 3/I0pOBbIO (3I0pOBOE MNHUTaHUE, COATaHCHUPOBAHHBIM PEXHUM 3aHATHUH W OTAbIXa, peryinspHas (¢u3nueckass aKTUBHOCTD);
(M3MYECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATHSIX CHOPTUBHO-0310POBUTEIILHON ESTENbHOCTHIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TpPYyAYy, OCO3HAHHUEM I[EHHOCTH TPYAOJIO0MS; HHTEPECOM K pa3lIMuHbIM cepaM NpodecCHOHATBHON JESTENbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOM M €€ MPHIIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOp Oyayiiel npodeccuu M pealn30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE
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MIJIaHBl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4YecKoMy OOpa30BaHHUIO M €caMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K
AKTMBHOMY YYaCTHUIO B PEILIEHUH MPAKTUYECKUX 3a/1a4 MAaTEeMAaTUUYECKON HalpaBJIE€HHOCTH.

DKOJIOTHYECKOe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO SKOJOTMUYECKON KYJIbTYphl, MOHUMAHHEM BIIMSHUS COIHAIBHO-YKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE NMPUPOIAHON H
COLIMAJIBHOM Ccpefibl, OCO3HAHUEM MII0OATBHOIO XapakTepa 3KOJIOTMYECKUX MpoOsieM; OpHUeHTalueld Ha MpUMEHEHHE MaTeMaTH4eCKUX 3HAHUM IS
peleHus 3a7a4 B 00JaCTU OKPYKAIOIIEH CpeJibl, IIIAaHUPOBAHUS MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJICACTBUM JUIS OKpYXKAIOIEH CpeJibl.

[lenHOCTH HayYHOTO MTO3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTUKU, MOHUMaHHUEM
MaTeMaTHYeCKOM HayKu Kak cepbl UelOBEYEeCKOW AEATETbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul Pa3BUTHUS LUBWIM3ALMH; OBJIAJCHHEM
S3bIKOM MaTE€MaTHKH U MaTeMaTH4eCKOM KyJIbTYypOoH Kak CpPEeICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOEKTHYIO U MCCIIEOBATEIbCKYIO
NesITeIbHOCTh MHANBUIyAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHHUSI TpOrpaMMbl ydeOHOro mpeaMera «MaTeMaTHKa» XapaKTepU3YIOTCS OBJIAJICHUEM YHHBEPCATHLHBIMH
NO3HABAMETbHBIMU OCUCBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OClCMBUSAMU, YHUBEPCATbHLIMU PECYISAMUBHBIMU OellCMBUAMU.

1) Vhusepcanvnvie noznasamenvmvle Oeticmeus, obecneuusaiom @Gopmuposanue 0OA306bIX KOSHUMUBHBIX HPOYECCO8 00YHAWUXCsl (0C80eHUe
MemMO008 NOZHAHUSL OKPYICAIOWE20 MUPA, NPUMEHEHUE TOSULECKUX, UCCIe008AMeNbCKUX Onepayutl, yMeHuli pabomams ¢ uHgopmayuett).

bazoBrie Jornueckne JeHCTBUS:

® BBISIBIATh W XapaKTePU30BaTh CYIICCTBCHHBIC TMPU3HAKH MATEMATHYECKUX OOBEKTOB, TOHSATHH, OTHONICHUA MEXIy TIOHSTHSIMU;
dopMynmupoBaTh OMNpEACIICHHS] TOHSATUN; YCTaHABJIWBATh CYIICCTBEHHBIM NpPH3HAK KIaCCH(UKAIIMK, OCHOBAHUS Uil OOOOIIEHUS M CpaBHEHUS,
KpUTEPHUU NMPOBOJMMOIO aHAIN3a;

e  BOCHpPHUHHMATh, (OPMYIUPOBATH U MPEOOPA30BBIBATH CYXACHHUS: YTBEPAWTEIbHBICE W OTPULIATENbHBIC, €AMHUYHBIC, YAaCTHBIE W OOIME;
YCIIOBHBIE;

®  BBISBJIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MIPOTUBOpeYHs B (pakrax, MAaHHBIX, HAOMIOJCHUSX U YTBEPKICHHSIX; MPEJIaraTh
KPUTEPHUH IS BBISIBJICHUS 3AKOHOMEPHOCTEH U MTPOTHBOPEUHIA;

e  JIeNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, IEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUN 110 aHAJIOTHH;

® TMPOBOAUTH CAMOCTOSITENTFHO [I0KA3aTelNbCTBA MATEMAaTHYECKUX YTBEPKACHUM (IpsSMbIE W OT MPOTUBHOIO), BHICTPAWBATh apryMEHTAIIUIO,
MPUBOUTE TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYXKICHUS U BBIBOJIBI;

e BpIOMpaTh croco0 pemieHUs y4eOHOW 3amaun (CpaBHHUBATh HECKOJBKO BAPUAHTOB pEIICHUS, BBIOMpaATh HamOoJiee MOAXOMSIINMHU C yIETOM
CaMOCTOSITEIbHO BBIICIICHHBIX KDUTEPHEB ).

Bba3oBrle ncciienoBaTeIbCKue TeHCTBUA:

®  HCIMOJB30BaTh BOMPOCHI KaK MCCIIEOBATENBCKUIT HMHCTPYMEHT MO3HAHUS; (OPMYIHUPOBATH BOMPOCHL, (MKCHUPYIOIE IPOTUBOPEUHE, TPodIeMy,
YCTaHABJIUBATh UCKOMOE U JTaHHOE, GOPMHPOBATH TUIIOTE3Yy, APTYMEHTHPOBATH CBOYO MO3HITHUIO, MHEHHC,



® TIPOBOAUTH CaMOCTOATENFHO CIUIAHMPOBAHHBINA JKCIEPUMEHT, MCCIEAOBAHUE IO YCTAaHOBJIEHHWIO OCOOEHHOCTEH MaTreMaTH4yecKoro OObeKTa,
SBJICHUS], TPOLIECCA, BBISIBICHHUIO 3aBUCUMOCTEN MEXTy OObEKTaMH, SIBJICHUSMHU, IPOIECCaMH;

®  caMOCTOSTENbHO (opMynIHpoBaTh OOOOIIEHMST M BBIBOJABI IO pe3yjabTaTaM MPOBEAEHHOTO HAOMIOJACHUS, HCCIEA0BaHUs, OLEHUBATh
JIOCTOBEPHOCTD MOJTYYCHHBIX PE3yIbTaTOB, BRIBOJAOB M 0000IICHUI;

®  IIPOrHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCA, A TAKKE BbIIBUTATh IPEANOI0KEHHS O €70 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ nuadopmariueii:

®  BBISBIATH AepUIIUTH HHGOPMAIIUH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC U JIJIS PEICHUS 3a/1a4H;

e BpIOMpaTh WHQPOPMANMIO M3 HCTOYHUKOB DPA3TUYHBIX THUIIOB, AHAJIM3UPOBATH, CHCTEMAaTH3UPOBATH M HHTEPIPETUPOBATH HHQPOPMAIIHIO
pa3IUYHbIX BUJIOB U (HOPM MPEACTABICHUS;

®  CTPYKTypHpOBaTh MH(OPMALIUIO, IPEJICTABIIATH €€ B PA3IMYHBIX (OpMax, UILTIOCTPUPOBATH TPAUUECKH;

®  OIEHUBATh HAJIEKHOCTh HHMOPMALIMH IO CAMOCTOSTENFHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE Oelicmaus, 00ecnedusarom chopmupo8aHHOCmb COYUATLHBIX HABLIKOG 00YUAIOUUX CHL.

OOuenue:

®  BOCIPUHUMATH U (OPMYIUPOBATH CY)KACHUS B COOTBETCTBUU C YCIOBHMSIMHU M LESIMUA OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3pEeHHS B YCTHBIX M MICBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO XO/Iy PEIICHUs 33/1a491, KOMMEHTHPOBATH MOJTYdCHHBINA PE3yJIbTaT;

e B Xx0/e OOCYXAEHHU 3a7aBaTh BOIPOCHI MO CYLIECTBY OOCYX/IaeMOM TeMbI, IPOOIEeMBI, peliaeMoi 3a/1aur, BhICKA3bIBaTh UJIeH, HAIlEIEHHbIE Ha
MOMCK pEeIICHUs; COMOCTABIATh CBOU CYXKACHHUS C CYXKACHUSMH JPYIHX YYaCTHHUKOB JHAora, OOHAPY)KMBATh Pa3lMyMe W CXOJICTBO MO3MIIUH; B
KOppEeKTHOH (opme PopMynupoBaTh pazHOIIacHsi, CBOM BO3PAKEHUS;

® TIPEACTaBIATH PE3YAbTAThl PEINCHUS 3a/1a4d, SKCIEPUMEHTa, MCCIEIOBAaHUs, MPOEKTa; CaMOCTOSATENbHO BHIOMpATh (OpMAT BBICTYILICHUS C
y4E€TOM 3aJa4 MPEe3eHTALNN U OCOOCHHOCTEH ayIUuTOPHH.

CoTpyaHHUUYECTBO:

® TIOHMMATh W HCIOJB30BATH IPEUMYIIECTBA KOMAHJHON M WHAMBUAYATbHON pabOTHl MpPH peIleHWH Y4eOHBIX 33/1a4; NPHHUMATH IIeNb
COBMECTHOW JIeSTEIbHOCTH, TUIAaHUPOBATh OPTaHU3allMI0 COBMECTHOU palOThI, pacHpenessaTh BHAbI paboT, OTOBapHBaThCs, 00CYXKIaTh MPOLECC U
pe3yabpTar paboThl; 0000IATF MHEHUS HECKOJIBKUX JIIOJICH;

®  y4acTBOBaTh B IPYMIOBBIX (popmax paboThl (0OCYkIeHUs, OOMEH MHEHUMH, «MO3TOBBIE IITYPMbI» U HHBIE); BBHIIIOIHATH CBOIO 4acTh pabOThI U
KOODIMHUPOBATH CBOM JACUCTBUS C JPYIMMH YICHAMH KOMaHbl; OIICHMBATh KaueCTBO CBOETO BKI3Ja B OOUMH MPOAYKT O KPUTEPHUSIM,
cOpMYIHPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSL.

3) YVuueepcanvuvie pecynamuenvie oeticmeus, obecneuusaiom Gopmuposanue CMplCL08bIX YCMAHOBOK U HCUSHEHHbIX HABLIKOS TUYHOCTIU.

Camoopranu3zanusi:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 33Ja4yd, BBIOMpaATh CHOCOO pelieHUs] ¢ YY4ETOM HMEIOIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUN ¢ y4ETOM HOBOW MH(POPMAIUH.

CaMOKOHTpOJIB!

e BJAJeThb HAaBBIKAMHM IO3HABATEJIbHON peqUIEKCMM KaK OCO3HAHMs COBEPIIAEMBIX JEMCTBHI M MBICIUTENbHBIX MPOLECCOB, X PE3YIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOIECCa U Pe3ylbTaTa pellieHrs MaTeMaTHIeCKON 3a/1a4H;



® [PEeABUJETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPHU PEIICHUU 3a/ladyd, BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSTENbCTB, JAHHBIX, HAlICHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH;

®  OIICHUBATh COOTBETCTBUE pE3yibTaTa IEIH M YCIOBUSM, OOBSICHITH MPUUYUHBI JOCTUKEHUS WUIU HEIOCTUXKEHUS PE3ylTbTaTOB JESATEIbHOCTH,
HaXOJUTh OMMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OTBITY.

INPEIMETHBIE PE3YJIbTATDHI

OcBoeHue y‘IC6HOI‘O Kypca «Anre6pa U Havdalla MAaTCMAaTUYCCKOIO aHaJli3a» Ha YPOBHC CPCIAHCIO 061].[61“0 06p3.30BaHI/IH JOJIDKHO o0ecreunBaTh
AOCTHIKCHHUC CICAYIONMX MPEIMETHBIX O6pa30BaT€HI>HI>IX PE3YIBTATOB!:

10 KJIACC

Yucia v BbIYHMCTIC HUS

OrnepupoBaTh MOHATUSMU: PALIHOHAIBHOE U ACHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS U IECATUYHAS APOOb, TPOIIEHTHI.

BeinonuaTe apudmernyeckue onepanuy ¢ palliOHATIbHBIMU U AW CTBUTEIBHBIMU YHCIIAMHU.

BeimonuaTe mpubiamkEHHBIE BBIYUCICHUS, UCTIOB3YS MPaBHIIa OKPYITICHUS, IENaTh MPUKUIKY U OIIEHKY Pe3yJibTaTa BHIYMCICHUI.

OrnepupoBaTh MOHATHUSMHU: CTETIEHb C LEJBIM MTOKa3aTeNleM; CTaHAapTHas (opMa 3amucH AeHCTBUTEIBHOTO YUCIA, KOPEHb HATYpalIbHOM CTETEH U,
UCITIOJIB30BATh MOAXOAAIIYI0 (OpMY 3alUCH JEHCTBUTEIBHBIX YHCEN JJISl PEIICHHS MPAKTUYECKUX 3a/1ayd U MPEICTaBICHUS TaHHBIX.

OnepupoBaTh MOHSTUSMH: CHHYC, KOCHHYC M TAaHT€HC HPOM3BOJBHOIO yIJa; MCIOJB30BATh 3allMCh IMPOU3BOJBHOIO yIla yepe3 oOpaTHBIE
TPUTOHOMETPHUUECKUE (DYyHKITHH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh TMOHATHSMH: TOXJIECTBO, YpPaBHEHHE, HEPAaBEHCTBO; II€JI0€, paIlMOHAJIbHOE, HpPPAIOHAIBHOE YpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUECKOE YpaBHEHUE;

BeinonHsaTe npeoOpazoBaHusl TPUTOHOMETPUYECKHX BBIPAKEHHUH U peliaTh TPUTOHOMETPUUECKUE YPAaBHEHUSL.

BeimonHATe TIpeoOpa3oBaHus LEJBIX, PAMOHAIBHBIX W HPPAlMOHAIBHBIX BBIPAKEHUN W peIiaTh OCHOBHBIC THITBI IIEJIBIX, PAIlMOHAIBHBIX U
HMppalOHAIBHBIX YPaBHEHHU I U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS M HEPABEHCTBA JUIS PELICHHs] MaTeMaTHUeCKUX 33/1a4 M 3a/1a4 U3 PA3IMYHbIX 00JacTell HayKu M pealbHOW KU3HHU.

MogenupoBaTh peanbHbIE CHUTYallHH Ha S3BIKE alreOpbl, COCTABIIATH BBIPAKCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCIOBHIO 33/1a4M, MCCIIEAOBATH
MOCTPOEHHBIE MOJIEH C UCIIOJIB30BAaHUEM armapara anreOpbl.

DyHKUMHU U rpad uKH

OnepupoBaTh MOHATHAMHU: (DYHKIHs, CrIOCOOBI 3aAaHus (GyHKIMH, 0OJACTh OMpPEICIICHHS M MHOXECTBO 3HauYeHWH (yHKIUM, Tpaduk (QyHKINH,
B3aMMHO 0OpaTHbIEC (DYHKIIHMH.

OnepupoBaTh MOHATUSIMU: YETHOCTh M HEYETHOCTD (D)yHKITUH, HYITU (YyHKIIHH, TTPOMEKYTKA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBath rpaduiku GyHKIHN 17151 pelieHUs] ypaBHEHUH.
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Ctpouts 1 yuTaTh TpadrKu JTMHEHHON (PYyHKIMH, KBAAPAaTHYHON (PyHKIIMU, CTETIEHHOHN (YHKIHMH C LEIbIM ITOKa3aTeIeM.

Hcnonp3oBaTh rpaduku GyHKIUN Ui UCCIIEAOBAHUS MIPOIIECCOB U 3aBUCUMOCTEH NMpHU peleHUHU 3a7ad U3 IpyruxX ydeOHbIX IPEJAMETOB U peabH o1
YKU3HU; BBIpAXXaTh GOpMyIaMU 3aBUCUMOCTH MEX]y BETHUUHAMH.

Hauana maTeMaTH4eCcKOro aHajau3a

OmnepupoBaTh MOHATUAMU: [1OCIEIOBATENLHOCTD, apu(MeTUUECKasi 1 TeOMETpUUEcKasi POTPECCHU.

OnepupoBaTh NOHATUSIMU: OECKOHEYHO YOBIBAIOIIAS T€OMETpUYECKasi IIPOrPeccHsi, CyMMa OECKOHEYHO YObIBAIOIIEH IeOMETPHUECKON MPOTPECcCHH.

3agaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp3oBaTh CBOMCTBA MOCIEAOBATEILHOCTEN U MPOTPECCUH ISl PEIICHU S pealIbHBIX 3a7a4 MPUKIAJHOIO XapakTepa.

MHoxkecTBa M JIOTHKA

OrnepupoBaTh MOHATHSMHI: MHOKECTBO, OIIEpAI[UU HAJlT MHOKECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIM anmapar AJis ONMHCAHUS PeaJbHBIX MPOIECCOB U SIBJICHHM, MPHU pEIICHUHU 3a7ad U3 APYTUX y4eOHBIX
PEIMETOB.

OmnepupoBaTh MOHATUIMU: OIIPEJIEIEHHE, TEOpEMa, CIEICTBUE, JJOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCIEHUSA

OnepupoBaTh MOHSATUSMM: HATypajbHOE, 1I€JI0€ YMCIIO; MCIOJb30BaTh NMPHU3HAKU JIEIMMOCTH LEJIbIX UYMCEN, Pa3oKE€HHUE uuciaa Ha MPOCThle
MHOKHATEIH JJIS PEIICHUS 3aJad.

OnepupoBaTh OHATUEM: CTETIEHD C PALlMOHAIBHBIM I10Ka3aTENIEM.

OnepupoBaTh NOHATUSIMU: JIOTapU (M YUCIIA, IECITUYHBIE U HATYPAJIbHBIE JIOTApU (MBI,

YpaBHeHNs U HEPABEHCTBA

[IprMeHsTh CBOMCTBA CTENEHU JUIsl IpeoOpa3oBaHUsl BBIPAKEHUN; ONEPUPOBATH MMOHATUAMU: I10KA3aTEIbHOE YPABHEHNE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI ITOKA3ATEIbHBIX YPABHEHUW U HEPABEHCTB.

BeinonHsaTe npeobpa3zoBaHus BBIPAXEHHH, coJep)KalmMX Jorapu@mel; ornepupoBaTh MOHATUAMH: JIOTApU(PMUUYECKOE ypaBHEHHE U HEPABEHCTBO;
penaTh OCHOBHBIE THITHI JIOTapu(PMUUECKUX YPAaBHEHU U HEPABEHCTB.

HaxoguTe penieHus NpoCTEUIIMX TPUTOHOMETPUUYECKHX HEPABEHCTB.

OnepupoBaTh IOHATUSAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHMH M €€ pEILIEHUE; MCIO0JIb30BaTh CHCTEMY JIMHEMHBIX YPaBHEHUM [UIsl pELLEHUs
MIPAaKTUYECKUX 3a/1a4.

HaxoguTh pemieHus NpOCTEHIMX CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

MopenupoBaTh peabHbIE CUTYallMM Ha S3bIKE alreOpbl, COCTABIATh BHIPAKEHUS, YPAaBHEHHS, HEPAaBEHCTBA M CHUCTEMBbI MO YCIOBHUIO 3a/1a4H,
U CCIIE0BATh IOCTPOEHHBIE MOJEIH C UCII0JIB30BAHUEM alapara ajareopsl.

DyHKUMU U Tpad uKH
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OnepupoBaTh MOHATUSAMH: TMEepUOIUYEcKast (YHKIHSA, MPOMEKYTKM MOHOTOHHOCTH (yHKIIMH, TOYKM HKCTpeMyMma (yHKIWH, Haumboibliee U
HavMeHbllee 3HaueHus QyHKIHMHN Ha IPOMEKYTKE; MCIOIb30BaTh UX Ul UCCIIEOBaHUs (DYHKIMU, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATHAMU: TpauKu IOKa3aTeNbHOM, JIOrapu(MUUECKOH M TPUTOHOMETPUYECKUX (PyHKUMH; M300paxarh UX Ha KOOPAMHATHOMN
IJIOCKOCTH U UCIIOJIB30BATh JUIsl PELLIEHUsI YpPaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIIOCKOCTH TpadUKH JIMHEHHBIX YPABHEHUM M UCIIOIB30BATh WX ISl PEIICHUSI CHCTEMBI JTUHEHHBIX YpaBHCHHH.

Hcnonb3oBaTh Tpaduku QyHKUMNA A UCCIIEAOBAaHUS IIPOIIECCOB U 3aBUCUMOCTEH U3 IPYrUX YUeOHBIX TUCITUTIINH.

Hauana matemaTn4eckoro aHajausa

OnepupoBaTh MOHATUSMHU: HENpepbIBHAs (DyHKIUS; MPOU3BOJHAS (PYHKLIHMH; UCIIOIB30BAaTh TEOMETPUUECKUIM U (DM3UUECKUI CMBICI MPOU3BOJHON
JUI peleHus 3a1au.

HaxomuTe mpon3BOAHBIE dJIeMEHTAPHBIX (PYHKIINH, BEIYHACISTH TIPOM3BOIHBIE CyMMBI, IIPOU3BEACHHUS, YaCTHOTO (PYHKIIHA.

Hcrnonb30BaTh IPOM3BOAHYIO AJIS UCCIIEA0BAaHUS (DYHKIMM HA MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSATh PE3YJbTAThl HCCIEOBAHUS K IIOCTPOCHUIO
rpaduKoB.

Hcnonp30BaTh NPOU3BOAHYIO /711 HAXOXK/IEHUSI HAWIYUIIEr0 PEeIIeHUs B MPUKIAJAHBIX, B TOM YHCJI€ COLIMAIbHO-9KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh NOHATUSIMU: IEPBOOOPA3HAS U MHTETPAT; TOHUMATh T€OMETPUUECKUN U (PM3NUYECKUI CMBICII HHTErpaa.

HaxonuTe mepBooOpa3Hble 37eMeHTapHbIX (DYHKIIUN; BEIYUCIATH HHTErpal o ¢opmyne Hetorona—Jleiibnuia.

Pemate npuxnanHele 3a1a4u, B TOM YU CIIE COLIUAIBHO-IKOHOMUYECKOTO U (M3NUYECKOTO XapaKTepa, CPpeCTBAMH MaTEMATUYECKOTO aHalIM3a.
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TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacon JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Kontpoabubie | IlpakTuueckue
n/n MPOrpaMMBbI Bcero o0pa3oBaTeJIbHbIE
padoThbI padoTbI
pecypcbl
MHOeCTBa palMOHATIBHBIX U
1 IEUCTBUTENBHBIX YU CEIl. PalimoHanbHbIE 10 1 https://resh.edu.ru/
YpaBHCHHS U HEPAaBEHCTBA
5 Oynakunn u rpaduku. CTeneHb ¢ HelbIM 5 httpsdfresh.edu.ru/
MoKa3aTesieM
A i n-oi1 .
3 pUPMETUUYECKUAN KOPEHD N0 CTCIICHU 18 1 htipsiresh.edu.ru/
HpparmonanbHbie ypaBHEHUS U HEPABEHCTBA
Dopmyibl
4 TpUroHoMeTpun. TpUTOHOMETPHUYECKUE 22 1 https://resh.edu.ru/
YpaBHCHHS
5 Ioce0BaTeIbHOCTH U IPOIPECCUHU 5 https://resh.edu.ru/
IToBTOpEeHuUe, 0000IICHNE, CHCTEMATH3AIIHSI
6 f) B t 7 1 https://resh.edu.ru/
3HaHUH
OBIIEE KOJIMYECTBO YACOB IO ITIPOTPAMME 68 4 0 https/fresh.edu.ru/
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11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
Kontpoabubie | IlpakTuueckue
n/m NPOrpaMMBbI Bcero oOpa3oBaTeJIbHbIE
padoThI padoThl
pecypebl
CreneHb ¢ palliOHAIbHBIM TOKAa3aTEIeM.
1 [MokazatenbHas Qynkius. [lokasaTenbHbIE 12 1 https://resh.edu.ru/
yYpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas (GyHKIIHS.
2 Jlorapumudeckue ypaBHEHHS U 12 https://resh.edu.ru/
HEpaBEHCTBA
Tpuronomerpuueckue QyHKIHH U X
3 rpaduku. TpuroHOMETpUYIECKIE 9 1 https://resh.edu.ru/
HEpaBEHCTBA
4 [MpousBoanas. [[prMeHeHe TPOU3BOAHOIM 24 1 https://resh.edu.ru/
5 WHTterpan v ero mpuMEHCHHS 9 https://resh.edu.ru/
6 CucreMbl ypaBHEHH 12 1 https://resh.edu.ru/
7 HarypanbHble U memnble grcia 6 https/resh.edu.ru/
3 HOBTOE)GHI/IC, 000011IeHEe, CHCTEMAaTH3aIHs 18 2 https/resh.edu.ru/
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IIpuaoxenue k padoueii mporpamme
«@opmbl ydyeTa padoyei MPOrpaMMBbl BOCIIUTAHUS»

Bocnumamensnuiii nomenyuan npeomema «Mamemamuxay peaan3yeTcs: 4epes:

e noOyXaeHne oOyJaronmxcs coOmonaTh Ha YpOKe OOINCPHHSTHIE HOPMBI TMOBEACHHUS, NMpaBHJia OOMIEHUS CO CTapmMMHU (TIeIarorHYeCKUMU
pabOTHUKAMHU) U CBEPCTHUKAMHU (OOYJArOIMMHUCS), PUHIIUIIBI YIeOHON MUCIUILUIMHBI U cCaMOOpTaHU3alui. MeToabl U TTPUEMBI: OOCYKJICHHE TTPaBUII
oOmmeHuss co crapumMu  (YYUTEISIMH) W CBEPCTHUKAMU(IIKOJIBHUKAMH), TPHHIUMBl Y4eOHOW  JUCHUIUIMHBI U CaMOOpPTaHH3aIluu;
® MIPUBJICYCHNE BHUMAHUsI 00yJaONMXCs K IEHHOCTHOMY aclleKTy N3y4aeMbIX Ha ypOKax IPEIMETOB, SIBIICHUH, COOBITHI uepe3: oOpaleHrne BHUMAaHUS
Ha HPABCTBEHHBIC ACMEKThl HAYYHBIX OTKPBITUH, KOTOpBIE W3Yy4arOTCS B JaHHBII MOMEHT Ha YpOKe; Ha MPEICTaBUTENEH YUEHBIX, CBS3aHHBIX C
M3y4aeMbIMHU B IAaHHBI MOMEHT TEMAaMH, Ha TOT BKJIJl, KOTOPBI OHYU BHECIIM B Pa3BUTHE HALICH CTPaHbl U MUPA, HA TOCTOWHBIE NOAPAXKAHUS IPUMEPBI
WX JKU3HH, Ha MOTHBBI MX MOCTYIKOB. METOABI M TpPHEMBI: OpraHU3aIisl padOThl C MOJIy4aeMOl Ha YPOKE COIMAIBbHO — 3HAYMMOM WMHQopMaiuen,
WHUIUUPOBAHUE ee o0CYyXJIeHU S, BBICKA3bIBAHUS 00yJaroIMMICs CBOETO MHEHUS, BBIPaOOTKH CBOETO OTHOIIICHUS;
® HCIIOJIb30BaHNE BOCIIUTATEILHBIX BO3MOXKHOCTEH COAEpKaHUsl y4eOHOTO IpeaMeTa it JOPMHPOBAHUS Y 00yJaIONIMXCS POCCUMCKUX TPAJAUIIHOHHBIX
JYXOBHO-HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX I[€HHOCTEH. MeTOoAbl W MpHEMbl: IEMOHCTpAIlUs JETSIM MpUMepa OTBETCTBEHHOIO, TPa)KAAHCKOTO
MOBEACHHUS, TPOSBICHUS YEJOBEKONIOOUS M TOOPOCEpACYHOCTH, 4Yepe3 MOA00p COOTBETCTBYIOUMX TEKCTOB Uil YTEHUS, 3a1a4 Ui PEIICHHS,
MPOOJIEMHBIX CUTYAITUH JIsl OOCY)KJIEHHS B KI1acce);

¢ BKIIOYCHHUC B YPOK HUIPOBBIX HPOLCAYP, KOTOPLIC IMOMOTAIOT MOAACPIKATH MOTHUBAI[UIO O6yanOIIII/IXC$I K IOJY4YCHUIO 3HaHI/II71, HaJIa)KUBAaHU KO
MO3UTHBHBIX MEKIMYHOCTHBIX OTHOIIGHHWH B KiIacce, IIOMOTAlOT YCTaHOBJICHHIO JOOPOXKENATeNIbHOW aTMocdepbl BO BpeMs  ypoKa;
® [IpUMEHEHHME Ha  YPOKE  HMHTCPAaKTUBHBIX  (opM  paboOThl, CTUMYIUPYIOUMX  IIO3HABATENbHYIO  MOTHBALUMI0O  OOY4YarOIIMXCS.
® IIPUMEHEHHUE TPYIIOBOH paboOThl Wi pabOTHl B Mapax, KOTOPhIE CIOCOOCTBYIOT Pa3BUTHIO HABBHIKOB KOMaHIHOW pPabOTHI M B3aHMMOACHCTBHUIO C
JIpYyrUMHU 00y4JarOIIMMHUCH.
® BBHIOOp M MCIOJB30BAHHE HA YPOKAX METOAOB, METOMK, TEXHOJIOTHI, OKa3bIBAIOIIMX BOCITUTATEIIFHOE BO3/ICHCTBUE HA TUYHOCTh B COOTBETCTBUU C
BOCIIUTATENBHBIM UJICANIOM, LIEIbI0 U 33/1a4aMH BOCITUTAHUS;

¢ MHUIOUHUPOBAHUEC U IMMOAACPIKKA I/ICCJIG}IOB&TGHI)CKOfI ACATCIIBHOCTHN IIKOJIBHHUKOB B (1)0pMe BKIIIOUCHHUA B YPOK PA3IMYHBIX HCCICAOBATCIIBCKUX
3aJaHUi M 3a/1a4, YTO JAeT BO3MOXHOCTh O0yJaloNMMCcs TPHOOPECTH HABBIKA CAMOCTOSITENILHOTO PEIICHUsI TEOPETUUECKON MPOOIEeMbI, TeHEPUPOBAHUS
)41 O(i)OpMJ'IeHI/IH COGCTBGHHBIX THUIIOTC3, YBAXKUTCIIBHOI'O OTHOILICHU A K JYy)KUM UAaCAM, HYGHI/I‘-IHOFO BBICTYIIJICHU A,
apTyMEHTHPOBAHUSI W OTCTAaMBaHUS CBOCH TOUYKH 3peHHS. METOIbpl M MPHEMBI: pealu3amusi WHIMBUIYATBHBIX W TPYIIOBBIX HCCIEIOBATEIHCKUX
MIPOEKTOB.

® YCTAHOBJICHUC YBAKHMTCIIbHBIX, JOBCPUTCIbHBIX, HCq)OpMaJ'II)HI)IX OTHOIIICHU U MCKAY YYHUTCIIEM U YYCHUKAMHU, CO3JaHHUC HAa YPOKaX OMOIMUOHAIBHO-
KOM(MOPTHOMU CpeIbl;

¢ OpraHuszanusa HIe(l)CTBa MOTHUBUPOBAHHBIX W JSPYAUPOBAHHBIX YJAIIMXCA HaAd HX HCYCICBAOIMMMH OJHOKIIACCHHMKAMH, AArOMICT0 MHIKOJIbHUKaM
COIMAJIbHO 3HAYMMBIH OMBIT COTPYTHUYECTBA M B3aUMHOW MTOMOIIM. METO/IbI ¥ TPUEMBI: HACTABHUYECTBO.
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