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IHHOACHUTEJIBHAA 3ATIMCKA

PaGouas mporpamma yuebHOro kypca «AinreOpa u Hayajla MaTeMaTHYEeCKOro aHalu3a» 0a30Boro ypoBHs Juis oOydaromuxcs 10 —11 kmaccos
pa3paborana Ha ocHoBe dDeneparbHOrO rocyIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIApTa CPEeJHEro o0mero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBAaHUMU, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TpPaaulMil poccuiickoro oOpa3oBaHus. Peanusanus mporpammbl
o0ecrieurnBaeT OBJA/ICHUE KIIFOUEBBIMU KOMIIETCHIIMSIME, COCTABJISIFOIIMMH OCHOBY JIJISI CAMOPA3BHUTHUS M HEMPEPHIBHOTO 00pa3oBaHUs, IIEJIOCTHOCTh
OOIEKYJIBTYPHOTO, TUYHOCTHOT'O U TTO3HABATENILHOTO PA3BUTHSI IMYHOCTH 00YYarOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa n Havyasia MaTeMaTUYECKOTO aHAJIM3a» SABJISIETCS OJJHUM U3 HauOoJjiee 3HAUMMBIX B IIPOrpPaMME CTApIIEH IIKOJIbI, TOCKOJIBKY, C
OJTHOW CTOPOHBI, OH 00ECIeUYMBACT UHCTPYMEHTAIbHYIO 0a3y Ul M3y4EHHUsS BCEX €CTECTBEHHO-HAY4YHBIX KypCOB, a C IPYroil CTOpoHbl, GOpMHUpYET
JIOTHYECKOE M aOCTPAKTHOE MBINUICHUE yYalluXcs Ha YPOBHE, HEOOXOJUMOM JUIsi OCBOCHHUS KypcOB MH(OPMATHUKH, OOUIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTU. B pamkax JaHHOro Kypca yuyallldecsl OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KoTopas (OpMYJIHpPYET CBOU
TOCTIDKEHHS B MaTeMaTHIeCKO# (opme.

Kypc anre6psl n Hayanm MaTeMaTHYeCcKOro aHajiM3a 3aKJIaJbIBaeT OCHOBY JJIsl YCIIEUIHOTO OBJIAJACHMS 3aKOHAMM (U3UKU, XMMHHU, OHMOJIOTHH,
IIOHHUMaHUA OCHOBHBIX TeHIleHHI/Iﬁ 3KOHOMHUKH U O6HI€CTBCHHOI>1 JKHU3HHU, IMO3BOJIACT OPUCHTHPOBATHECA B COBPEMCHHBIX III/I(l)pOBI)IX 1 KOMIIBIOTCPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOIb30BATh UX B TOBCEHEBHOM KM3HU. B ToXXe Bpemst oBajieHue abCTPaKTHBIMU U JIOTHYECKU CTPOTUMH MaTeMaTH4eCKUMHU
KOHCTPYKOUSAMU PpPa3BUBACT YMCHHEC HaXOAWUTb 3aKOHOMCEPHOCTH, 000CHOBBLIBATL HMCTHUHHOCTD YTBCPKACHNA, HCIOJIb30BATh O606IIICHI/I€ u
KOHKpETH3allilo, a0CTparupoBaHHe W AaHaJOrHi0, (OPMUPYET KpeaTHMBHOE M KPUTHYECKOE MbIlIIeHHe. B Xone u3yueHus anreOpsl M Haval
MaATEMATHYCCKOI'O aHajIn3a B CTaleeﬁ MIKOJIC yYaluecs IOJIy4aroT HOBBIH OIBIT peICHUA MPUKIAAHBIX 3aJad, CAMOCTOATCIBHOIO0 IOCTPOCHHA
MaTEMaTUYECKUX MOJEIEH pEaJbHBIX CUTyallMd W MHTEPHPETAalUd IIOJYyYEHHBIX PEIICHUH, 3HAKOMATCA C MPUMEPAMU MATEMaTUYECKUX
3aKOHOMCpHOCTCﬁ B IprUpoac, HAYKE U B UICKYCCTBEC, C BBHIJAIOIUMUCA MAaTEMATUUCCKUMU OTKPBLITUAMU U UX aBTOPaAMHU.

Kypc obmagaer 3HaUMTENbHBIM BOCIUTATEIbHBIM IMOTEHIIMANIOM, KOTOPBIN peanu3yercs Kak depe3 y4eOHbId Mmarepuai, CrnocoOCTBYIONIHIA
(hOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUsS, TaK M 4Yepe3 Chenuduky ydeOHOW AEsITeIBbHOCTH, TPEOYIOIIEH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
IIPOJOJKUTEIbHON KOHLEHTPALlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pPE3yJIbTarT.

B ocHoBe MeToinkH 00ydeHus anredpe u HauajgaM MaTeMaTHYeCKOro aHaIN3a JIEKHUT JIeATEIbHOCTHBIN IPUHIUI O0yUYEHUSI.

CrpykTypa Kypca «Anredpa M Hadajda MaTeMaTHMYECKOrO aHajIM3a» BKIIOYACT CIEAYIOIIME COAEp)KaTelbHO-METOoauYecKue JTuHuU: «Yucna u
BbIUHCICHUS», «DyHKIMU U rpa@uKuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana maTemarnueckoro ananusa», «MHOXecTBa U JIOrukay. Bce ocHOBHbIE
COZIep KaTEIbHO-METOJUUECKUE JIMHUM W3YYalOTCsl Ha MPOTSHKEHUM ABYX JieT oOyueHHsl B CTaplled IIKOJe, €CTeCTBEHHO JOMOJIHAS APYT Jpyra u
IMOCTCIICHHO HACBhIIAasACh HOBBIMH TEMaMH MW pPasjacjiaMu. HaHHBIfI KypC SBJIACTCA WHTCTPATHBHBIM, ITOCKOJIBKY O6T)GJII/IH$ICT B cebe COJZCpIKaHNC
HECKOJBbKHMX MAaTCMAaTUYCCKUX AUCIUIIIINH: aﬂre6pa, TPUTOHOMCTpPHUA, MaTeMaTHUYeCKHi aHAJIN3, TCOPHUA MHOKCCTB U [Ip. Ilo MEpPC TOT'O KaK y4daliuecs
OBJIa/IEBAIOT BCE Oosiee IMMPOKMM MaTeMaTUYECKHM ammaparoM, y HUX IOCIEJOBaTENbHO (HOPMUPYETCS M COBEPIICHCTBYETCS YMEHHME CTPOUTh
MaTeMaTHYECKyI0 MOJIeNlb peajbHON CHTyalluH, IPUMEHSTh 3HAaHUS, MOJy4YEHHBIE B Kypce «Anredpa W Hadajsa MaTeMaTUYeCKOTO aHalu3ay, IS
pELIEHHsI CAMOCTOATENBHO c(hOPMYIUPOBAaHHON MaTEMATUYECKOH 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH MOJTYUYECHHBINA PE3ybTaT.



COI[ep)KaTe.HBHO-MGTOI[I/I‘ICCKaSI JmHuS «YHucna U BRIYUCICHUS) 3aBCpHIACT (I)OpMI/IpOBaHI/Ie HAaBBIKOB HCIIOJIB30BaHHUA I[GﬁCTBPITGJIBHLIX YHUCCII,
KOTOpOe ObUIO HayaTo B OCHOBHOM mikoje. B crapmieil mkose ocoboe BHUMaHME ynenseTcss (GOPMUPOBAHUIO MPOYHBIX BBIYMCIUTEIbHBIX HABBIKOB,
BK/IIOUAKOIIUX B ce0s1 UCIIOJIL30BaHHE PAa3IMIHBIX q)OpM 3aImucu I[eI\/JICTBI/ITeJIBHOFO qucia, YMCHHUEC palluOHAJIbHO BBIIIOJIHATDH [[ef/'ICTBI/ISI C HUMU, OCJIaThb
IIPUKUJIKY, OLIEHUBATh pe3ysbraT. O0ydaromuecs nojly4yaroT HaBbIKA MPUOIMKEHHBIX BBIYMCICHUN, BBIITOJHEHUS ICHCTBUI C YUCIIaMU, 3allUCaHHBIMHU
B CTaHHapTHOﬁ (1)0pMe, HUCIIOJIB30BaHUA MAaTEMATHUUYCCKUX KOHCTAaHT, OICHHUBAHUA YU CIOBBIX Bblpa)KeHHfI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pealn3yeTcs Ha MPOTSKEHUH BCEro 00y4eHHUs B CTaplIe 1IKOoJIe, TOCKOIbKY B KayKA0M pa3ziesie IporpaMMbl
NPEIYyCMOTPEHO pEIICHHE COOTBETCTBYIOIMX 3amady. OOydaromuecs OBIAAEBAIOT PA3IMYHBIMUA METOJAMH PEIICHHS IENbIX, pPalMOHAIbHBIX,
UppalMOHANIbHBIX, IOKAa3aTeIbHbIX, JIOrapu(PMHUUECKMX U TPUTOHOMETPHUECKUX YpaBHEHHMH, HEpaBEeHCTB MW uX cucrteM. lloiydeHHble ymeHus
HCIIOJIB3YIOTCA IMPU HUCCICAOBAHHUN CI)yHKI_II/Iﬁ C IIOMOIIBIO HpOPI3BO[[HOfI, PCIICHUN TMPUKIAAHBIX 3ada4 W 3aJa4 Ha HAXOXKIACHUC HauOOIBIINX U
HaMMEHbUIMX 3HaueHuH GyHkuuu. JlanHas cofepakarenbHas JMHUS BKIIOYaeT B ce0s Takke (OPMUPOBAHUE YMEHUH BBIITOJIHATH Pacu€Thl 110 hopMyJiam,
Hp606pa3013aH1/151 LEJIbIX, palUOHAJIBHBIX, UPPALNUOHAJIBHBIX WU TPUIOHOMCTPHYCCKUX Bblpa)KeHPIfI, a TaK¥XeE BI)Ipa)KeHPIfI, CoACpKamunXx CTCIICHU U
norapudmsl. braronaps u3ydyeHuro anredpandyeckoro Marepuaia IpoOMCXOIUT AajbHENIIee pa3BUTHE AJITOPUTMHUUECKOro U a0CTPAKTHOTO MBIIIITICHUS
yqammxcs, GopMHUPYIOTCS HABBIKK JETYKTUBHBIX PACCYXKACHHMA, paOOTHI C CAMBOJILHBIME (POPMaMH, IPEACTABICHUS 3aKOHOMEPHOCTEH 1 3aBHCUMOCTEH
B BUJIC PABEHCTB M HEPAaBEHCTB. Anredpa mpeanaraer 3¢(eKTUBHbIE UHCTPYMEHTHI JUIsl pEIeHHs NMPaKTUYECKUX M €CTECTBEHHO-HAayuYHBIX 3aj1ad,
Haris1iAHO JEMOHCTPUPYET CBOU BO3SMOKHOCTH KakK SA3bIKa HAYKH.

ConeprkatenbHo-MeToAnYecKas TMHUSA « DYHKIUHU U TpapUKI» TECHO IeperieTaeTcs ¢ APyruMH JMHUAMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICTIE
3a7aéT TIOCIIEI0BATEIFHOCTh U3yUeHHs MaTepHaia. M3yueHune cTerneHHon, MoKa3aTeIbHOM, IOTapu()MUIECKON U TPUTOHOMETPHYECKUX (DYHKIHHA, UX
CBOWCTB M TpaMKOB, UCHOJb30BaHUE (DYHKIMH U pelleHus 3afad U3 JPYTruxX Y4eOHBIX HMPEIMETOB U PEalbHOM >KM3HM TECHO CBS3aHO KakK C
MaTeMaTHYeCKUM aHAJIM30M, TaK U ¢ pelIeHHeM YpaBHEHUI U HepaBeHCTB. [Ipu aTom 60sbI1110€ BHUMaHUE yenseTcst GOpMUPOBAHUIO YMEHHUS BBIpaXaTh
dopMynaMy 3aBUCUMOCTH MEXJy pPAa3JIMYHbBIMM BEIMYMHAMHU, MHCCIEOBAaTh IOJIydeHHbIe (QYHKIMH, CTPOUTh UX TIpaduku. Matepuan 3Toi
CoJIepKaTeIbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUI M HaBBIKOB, MO3BOJISIONINX BIPAXKATh 3aBUCUMOCTH MEX]ly BEJIMUYMHAMU B Pa3IMUHON Qopme:
aHAJIMTUYECKOH, rpadudeckoit u cioBecHOi. Ero nzydenue cnocoOCTBYeT pa3BUTHIO aJITOPUTMHUECKOTO MBIIUIEHHUS, CIOCOOHOCTH K 0000IEHHUIO U
KOHKPETH3aLlMH1, UCIIOJIb30BAaHUIO aHAJIOTHM.

CopepxarenpHas JmHUA «Hauama MareMaTH4ecKOro aHaliu3a» IO3BOJIIET CYLIECTBEHHO pPacCIIMPUTh KPYyr KaKk MaTeMaTU4YeCKUX, TaK M
MPUKJIAJHBIX 3a/1a4, TOCTYMHBIX 00Yy4aromIUMCs, Y KOTOPBIX HOSIBJISETCS BO3MOYKHOCTb MCCIIEI0BAaTh U CTPOUTH Ipaduku QyHKIUH, ONpenensTh ux
HauOoJbIIME M HAUMEHbIIWE 3HAYEHHs, BBIUYMCIATH IJomand ¢uryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpEHHus mpoueccoB. [laHHas
CoACpIKATCIbHAasA JIMHUA OTKPBIBACT HOBBIC BO3MOXHOCTHU IMOCTPOCHHUA MATEMATUYCCKUX Moneneﬁ PCAIBHBIX CHTyaHHﬁ, HAaXOXIACHUA HAWJTYy4dIICTO
peleHust B MPHUKIAJHBIX, B TOM YHCJIE COLMAIbHO-?PKOHOMHYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAaMM MAaTeMaTHYECKOr0 aHajh3a CIIOCOOCTBYET
pa3BUTHIO a0CTPAaKTHOTO, (OPMaIbHO-JIOTMUYECKOTO W KpPEaTUBHOTO MBbIIUIEHUS, (GOPMUPOBAHUIO YMEHUH pAaclo3HaBaTh IPOSBIECHUS 3aKOHOB
MaTeMaTHKU B Hayke, TEXHUKE M McKyccTBe. OOydaroniyecs y3HAIOT O BBIJAIOIIMXCS pe3yJbTaTax, MOJYyYEHHBIX B XOJ€ pa3BUTHS MAaTeMaTUKH Kak
HAayKH, 1 UX aBTOpax.

CopepxarenpHo-MeTONYECKasT JMHMUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA DJJIEMEHTaM TEOPUU MHOXKECTB. TeopeTuko-
MHOXCCTBCHHEBIC MIPEACTABIICHUA IMPOHU3BIBAIOT BECH KYPC ITKOJIBHOM MaTeMaTHKU U npeajaararoT Hauboiee YHHBepcaHBHBIfI SI3BIK, O6’B€)II/IH${IOHH/II\/'I
BCC pas3aciibl MAaTCMATHUKU U eé HpPIJIO)KGHHfI, OHU CBA3BIBAIOT PAa3HbBIC MATCMATUYCCKHUC AOUCHUIUIMHBI B C€OAWMHOC IECJIOC. HOZ—)TOMy BaXXHO JO4aThb
BO3MO>KHOCTb HIKOJIBHUKY TOHMMATh TEOPETUKO-MHOKECTBEHHBIN 3bIK COBDEMEHHOU MATEMAaTUKH U UCIIOIb30BaTh €T0 JJIs BBIPAKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOT0 aHAJIN3a» MPHUCYTCTBYIOT TAaK)KE OCHOBBI MAaTEMAaTHUECKOTO0 MOJICIIMPOBAHUS, KOTOPBIE TIPU3BAHBI
c(OpMHPOBATH HABBIKK ITOCTPOEHUS MOJEIEH peallbHbIX CUTYallUi, UCCIEOBAaHUS 3TUX MOJEIEH ¢ MOMOILBIO anmnapaTa ajareopsl 1 MaTeMaTH4YECKOro
AHaJIM3a 1 UHTCPHPLCTAIUN TOJTYYCHHBIX PE3YJIbTATOB. Takue 3aJaHus BIIJNICTCHBI B Ka)KI[bIﬁ U3 pasaciioB MIPOrpaMmebl, IMOCKOJIBKY BECh MATCpUATl KypcCa
IIMPOKO HMCIIOJIb3YeTCs JJIsl PeIIeHUs MPUKIAIHbIX 3a1a4. [Ipy pemeHun peaabHbIX MPAKTUYECKHUX 3a/1ad ydalluecss pa3BUBAIOT HAOI0AATEIbHOCTD,



YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh MpolieMy. JlesTenbHOCTh MO
(OpMHPOBAHMIO HABBIKOB PELICHUS MPUKIAIHBIX 3a/1ad OPraHU3yeTCs B MPOIecce M3YUYEHUs BCEX TeM Kypca «Auredpa M Hayana MaTeMaTHYeCKOTO
aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B y4eOHOM 1U1aHe Ha M3YyYeHHE Kypca aireOphl U Hadal MaTeMaTHYeCKOro aHalin3a Ha 0a30BOM ypOBHE OTBOAMTCA 2 Yaca B Henenmo B 10 kiracce u 3 yaca B Henenmto B 11
KJIacce, BCETO 3a JiBa roja o0yuyeHus — 170 gacoB.

COJEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYUCICHUA

Parnmonanbshelie uncia. OObIKHOBEHHBIE M AECATUYHBIE IpOOH, MPOLIEHTHI, OECKOHEUHBIE NTepHoANYecKe Apoou. ApudMeTuyecKre onepanuu ¢
paloHaIbHBIMU YHCIIaMHU, MpPeoOpa3OBaHUs YUCIOBBIX BblpakeHUH. IIpuMeHeHue apoOeil M MPOLEHTOB JUIsl peUIeHHs] NPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIEH 3HAHUM U peaIbHOMN JKU3HU.

JleiicTBuTenbHbIC Uncia. PanonanbHble U MppallMOHAIBbHBIE YCa. ApUpMETHUECKHE Ollepallvy ¢ JeMCTBUTEIbHBIMU YnciaaMu. [Ipubnnxénnbie
BBIYMCIICHMS, IPABUIIA OKPYTIICHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM mnokasateneMm. CraHpapTHas (opMa 3amucu JI€HCTBUTENBHOrO uucia. lcmoinp3oBaHMe MOAXOASIIEH (QOpMBI 3amucu
JNEUCTBUTEIILHBIX YMCEN U1 PEILICHUS MPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlelicTBUs ¢ apupMETHUECKUMU KOPHIMH HATypajJbHOU CTEIICHH.

CuHyC, KOCHHYC U TaHT€HC YHACIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBL.

VYpaBHeHHE, KOPEHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo 1 MHTEpBaoB.

Pemenue nenbix 1 [poOHO-PALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppannoHaabHbIX YPaBHEHUI U HEPABEHCTB.

Pemienue TpuroHoMETpUYECKUX YpaBHEHUH.

[TpumeHeHMne ypaBHEHUH 1 HEPABEHCTB K PEIICHUI0 MaTeMaTUYEeCKHX 33/1a4 U 33Ja4 U3 Pa3IMUHbIX 00JacTell HAyKU U peabHOMN JKHU3HU.

DYyHKUMH U TPaPUKHU
Oynkus, crocoObl 3ananus Gyakmuu. ['paduk GyHkuu. Bzaumuo o6patHbie GyHKIHH.



OO6nactp ornpeneneHuss © MHOXecTBO 3HaueHu GyHkimuu. Hymm ynkum. [pomexyTku 3HaKOnmOCTOSHCTBA. YETHDBIE U HEeUETHBIE (PYHKITUH.
Crenennas GyHKIUS ¢ HATypaJIbHBIM U IIeIbIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk. CBoicTBa U rpaduK KOpHS N-Oi CTEMEHHU.
Tpuronomerpuieckas OKpy>KHOCTb, OIPEACICHIE TPUTOHOMETPUIECKUX (PYHKIUI YMCIOBOTO apryMEHTa.

Hauyana maTeMaTHuyeckoro anajimnsa

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHNUS TTIOCIIE0BAaTENbHOCTEH. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.

Apudmernueckas u reomerpudeckas nporpeccuu. beckoneuno yOwiBaromias reomerpuueckas mnporpeccusi. Cymma OecKOHEUHO yObIBaroLIei
reoMmeTpuyeckoi mporpeccuu. opmyiia cI0KHBIX MPOLEHTOB. Vcnob30BaHNe NpOrpeccuu sl pelieHUs pealbHbIX 3a/1ay IPUKJIAJHOrO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHosecTBo, onepanuu HaJ MHOXxecTBamu. [luarpammsl Diinepa—Benna. I[IpuMmeHeHne TeOpeTUKO-MHOKECTBEHHOTO ammapara JUuisi OIUCaHUsI
peabHBIX TPOLECCOB U SBJICHUMN, IPU PEIIEHUH 3a]4a4 U3 APYTUX YUeOHBIX IIPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YHUCEIL.
CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTETNIEHH.
Jlorapudm yucna. JlecaTuyHble U HATypaJbHbIE JOrapu(MBbI.

YpaBHeHUsI M HEPABEHCTBA

[TpeoOpa3oBanue BhIpaKEHUH, COAECPIKAIINX JIOTapU(PMBI.

[TpeoOpa3oBaHue BBIpaXKEHUH, COAECPIKAIINX CTEIIEHH C PAL[MIOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucTembl TUHEHHBIX YpaBHEHUN. Permenne npuKkiaaHbIX 3aa4 ¢ MOMOIIBK CUCTEMBI JINHEWHBIX YPAaBHEHHM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[TpuMeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a]1a4 U3 Pa3jInYHbIX 00J1acTel HAyKU U pealbHON JKU3HHU.

DOyHKUUH U rpaduKu
Oynkuus. Ilepmognueckue ¢yHkuuu. IIpomMexyTku MOHOTOHHOCTH (GYHKIMH. MakcuMymbl M MHHUMYMbl GyHkumu. HauGomnbinee u
HaMMEHbIIee 3HaueHUe (PYHKIIUHN HA TIPOMEXKYTKE.



Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Ipa(UKH.

[TokazaTenpHas u jorapudmudeckas QyHKIIUN, ©X CBOWCTBA U TPAPHUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1715 peIICHHs YPaBHEHHUH U JIMHEHMHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GYHKIMHA A UCCIIEAOBAaHMS IPOLECCOB U 3aBUCUMOCTEH, KOTOpblE BO3HMKAIOT IPU PELICHUM 33434 U3 JPYIHX
y4eOHBIX IPEMETOB U PEATbHOMN KU3HU.

Hayana maTemMaTH4eckoro aHajaimsa

HenpepsiBable pyHkunu. MeToa HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBoanas pynknuu. ['eomeTpuueckuii ¥ GU3HUECKUI CMBICT TTPOU3BOIHOM.

[Tpou3BoHBIC dNIEMEHTAPHBIX QYHKIUK. DOPMYJIIBI HAXOXKICHUS IIPOU3BOAHON CYMMBI, TPOU3BECHNUS U YaCTHOTO (DYHKITHIA.

[TpumeHeHue NPOU3BOIHOM K HCCIIET0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb M OKCTpeMyMbl. HaxoxaeHrne HanOobIIero 1 HAMMEHbIIETO 3HAYEHUS
(byHKIHMU Ha OTpE3KE.

[IpuMeHeHre pOU3BOIHOM JIJIsl HAXOXKACHUS HAWIYUIIEero peleHrs B IPUKIIAIHBIX 3aa4ax, Js ONpPeeiIeHUsI CKOPOCTH MPOLiecca, 3aJaHHOTO
bopmyoit i rpaduxom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WuTerpai, ero reoMmeTpudeckuii u pusudeckuii cMbIC. Berancienne naterpana mo gopmyine Herotrona—Jleiioaunia.
INVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebHoro nmpenmera «MaTtemaTtuka» JOHKHO OOECeunBaTh JAOCTHKEHHE HA YPOBHE CPEIHEro Oo0IIero oOpa3oBaHUS CIEAYIOIINUX
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS TPOTPAMMBI YIeOHOTO npeameTa «MaTtemaTika» XapaKTepu3yrTCs:

I'pakjaHCKOE€ BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM MOZUIMH 00YYAIOMIErocss Kak akTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHHUCKOTO 00IIEeCTBA, MPEACTABICHHUEM
0 MaTeMaTH4YeCKMX OCHOBaX ()YHKIMOHHPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYp TPakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.),
YMEHHEM B3aUMOJICHCTBOBATH C COIMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX QYHKIIUAMH U Ha3HAYCHHUEM.

IIaTproTHYECKOE BOCIUTAHHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON IPpaXKAaHCKOW MACHTUYHOCTH, YBAKEHUS K MIPOIIOMY U HACTOSIIEMY POCCUICKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHKEHUSM POCCUMCKUX MATEMATHKOB M POCCUMCKOM MATEMAaTUYECKOM IIKOJbI, K HCHOJb30BAHUIO ATUX JOCTHXKECHUU B APYTUX
HayKax, TEXHOJOTHUAX, Chepax SIKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCUICKOT0 HApO/1a; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHIECKOTO TTOBEACHMS, CBI3aHHOTO C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U ICATEIHbHOCTRIO0 YUEHOT0; OCO3HAHUEM JIMYHOTO BKIIAJa B MOCTPOSHUE YCTOWYUBOTO OyayIIETO.

OCTETHYECKOE BOCTIMTAHUE:




ACTETHYECKUM OTHOIICHHEM K MUPY, BKIIOYash ICTETHKY MAaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, PEIICHHM, PacCyXICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Duznyeckoe BOCOUTAHNE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI MPUMEHATh MaTeMaTHYECKHE 3HAHHMS B MHTEpPECax 3JI0POBOr0 M Oe30macHOro oOpasa »KHU3HH, OTBETCTBEHHOTO
OTHONICHUS K CBOEMY 3JIOPOBBIO (370pOBOE MHUTaHWE, COAIAHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXA, pEryisipHas (U3NYECKass aKTHBHOCTBH);
(hM3UYECKOTO COBEPILICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHON JCSITEIBHOCTHIO.

TpyaoBoe BOCIIUTAHHE:

TOTOBHOCTBIO K TPY1y, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOHS; HHTEPECOM K Pa3IudHbIM cepam npodecCHoHaTbHOM ASATEIPHOCTH, CBI3aHHBIM C
MaTEMaTHKOW U €€ MPUIIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIN BBIOOP Oy Tytei npodeccun u peann30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE TUTAHEI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHMUIO HA MPOTSHKEHWH BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTHYECKUX 3a/1a4 MAaTEMAaTUUYECKON HAIPABICHHOCTH.

OKOJIOTHYECKOE BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHICCKON KYJIbTYPBI, IOHUMAHUEM BIUSHUS COIHMAIBHO-DKOHOMUYECKHX IPOIIECCOB HA COCTOSIHHE MPHPOIHON U
COIIMAIBHOW CpeJbl, OCO3HAHUEM TJI00aTBLHOTO XapaKTepa 3KOJIOTHYECKHUX IPOOJIeM; OpHEHTAIMEeH Ha NMPUMEHECHUE MaTeMaTHYeCKHX 3HAHWUU IS
pelIeHHUs 33a/1a4 B 00JIACTU OKPY’KAOIIEH Cpe/Ibl, TUTAHUPOBAHUS ITOCTYITKOB M OLIEHKH WX BO3MOXHBIX ITOCJICJICTBUH JIJIsi OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT'O IO3HAHMA:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PECHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM
MaTeMaTHYeCKON HayKu KakK cepbl YeTOBEUECKON JIeATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIS Pa3BUTHUS LIMBUIIU3AIIMU; OBJIA/ICHUEM S3BIKOM
MAaTeMaTUKU M MaTEMaTHYEeCKOM KYJIbTYpOMl Kak CpPEICTBOM IIO3HAHUS MHPA; TOTOBHOCTBIKD OCYIIECTBIISITh MPOEKTHYIHO M HCCIIEIOBATENBCKYIO
JEeATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeameTHeie  pe3yJibTaThl ~ OCBOSHHUSI  IporpamMmbl  y4eOHoro  mpeamera «Marematwka»  XapaKTEpU3YIOTCS  OBJIQJICHUEM
YHUBEPCATHHBIMU HO3HABAMENbHOIMU OCUCBUAMU, YHUBEPCATILHBIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yIsMUSHbIMU
oelcmsusamu.

1) Vuusepcanvuvie nosnasamenvusie oeticmsus, obecneuusarom Gopmuposanue OA3068blX KOCHUMUGHLIX NPOYECCO8 00 uanuuxcs (oceoenue
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUPA, NPUMEHEHUE JI02ULECKUX, UCCIe008ameNbCKUX onepayuil, yMeHull pabomams ¢ ungopmayueti).

ba3oBbie JorMueckue JCiCcTBHUS:

e  BBISBIISITH M XapaKTEPHU30BaATh CYIIICCTBEHHBIE TPU3HAKN MAaTEMATHYECKUX 00BEKTOB, TOHATHI, OTHOIIIEHUH MEX Ty TOHATUAMH; (HOPMYITUPOBATH
OTpesieNieHUs] TOHATHI, YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA IJs OOOOIIEHUS W CpaBHEHHsS, KPUTEPUH
MPOBOJMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIHUPOBATh U TMPEOoOPa30OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE M OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE WU OOIIWE;
YCIIOBHBIE;

e  BBIABISATh MATEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUUs B (DaKTax, JTaHHBIX, HAOTIOACHUSIX W YTBEPKACHUSAX; MIPEATIaraTh
KPUTEPHUU IS BBISIBIICHUSI 3aKOHOMEPHOCTEW M MPOTUBOPEUHIA;

e JIENATh BBIBOJBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, 1€IYKTUBHBIX U HUHAYKTUBHBIX YMO3AKIFOUEHUN, YMO3AKIOUEHUH 110 aHAJIOTHH;




e TPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHHH (MpsMble U OT MPOTUBHOIO), BBICTpAaMBAaTh apryMEHTAIHIO,
MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY>KJICHHS M BBIBOIBI;

e BBIOMpATH croco0 perieHuss yuyeOHOW 3amadyu (CpaBHHUBATh HECKOJIBKO BAPUAHTOB PEUICHHS, BHIOMpaTh HAMOOJIEEe MOIXOMSIIUNA C YUETOM
CaMOCTOSTENIHO BBIICJICHHBIX KPUTCPUEB).

ba3oBbie HcciienoBaTenbCKue ACHCTBUS:

e HCIIOJIB30BATh BOIIPOCHI KaK MCCIICIOBATEILCKUI HHCTPYMEHT MO3HAHUS; (POPMYIMPOBATH BOIIPOCH, PUKCUPYIOIINE TPOTUBOPEYHE, TPOOIEeMY,
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHCHUE;

e TIPOBOJUTH CAMOCTOSITEIIHPHO CIUIAHUPOBAHHBIN DKCIIEPUMEHT, MCCIEAOBAHHE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BBISBJICHHUIO 3aBUCUMOCTEH MEX]Ty OOBEKTaMH, SIBICHUSIMH, MPOIIECCAMU;

e  CaMOCTOATENIBHO (OPMYJIUpOBaTh OOOOIIEHHUS M BBIBOJABI 10 pe3yJbTaTaM MPOBEAEHHOTO HAOJIOACHHS, WCCICIOBAaHUSA, OIICHUBATH
JIOCTOBEPHOCTH TOJIYYCHHBIX PE3YyJIbTATOB, BEIBOJAOB M 0000IIECHNUI;

e IPOrHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, 4 TAKXKE BBIJIBUTATh MPEINOI0KEHUS O €r0 pPa3BUTHH B HOBBIX YCJIOBUSIX.

Pabota ¢ nHpOpMaLIHECH:

e  BBIABIATH JAe(UIMTHI HH(OPMAIUH, JAaHHBIX, HCOOXOIUMBIX JIJIS1 OTBETAa Ha BOIPOC M JJIs PEIICHHS 3a1a4H;

e BBIOMpaTh HHYOPMAIMIO W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETHPOBATH WH(MOPMAIIUIO
Pa3IMYHBIX BUJIOB U (hOPM MpEICTABICHNUS,

e CTPYKTYpPUPOBATh MHPOPMAIIUIO, TIPEICTABIATH € B pa3sIMIHBIX (popMax, MILTIOCTPUPOBATH rparuecKys;

e  OLIEHUBATH HAIEKHOCTH HH(OPMALIUU IO CAMOCTOSITEILHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhole KOMMyHUKamugHbvle 0eticmeust, 00ecneuusarom chopmuposaHHoOCmsb COYUAIbHBIX HABBIKOE 00VUAIOUUXCL.
OoieHue:

e  BOCHPHUHUMATH U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMH H IEJIIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHUS] B YCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS MO XOAY PEIICHUS 3a]a4l, KOMMEHTUPOBATh MOJYUYECHHBIN PE3yIIbTaT;

e B X0JI€ 00CYXJIEHHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYkKTaeMOM TeMbI, TPOOIEMBI, pelIaeMoi 3a/1auu, BHICKA3bIBaTh UJIEH, HAlIEJICHHBIC Ha
MOKMCK PELIEHUS; COMTOCTABIISATH CBOM CYXKICHUS C CY>KICHHUSIMH IPYTUX YYaCTHUKOB JHANIOTa, OOHAPYKUBATh PA3IUYHME U CXOACTBO MO3UIUI; B
KOppeKTHOH opme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,

e TMPEACTaBIATh PE3yJbTaThl PEIICHUS 3aJaud, HKCIEPUMEHTa, MCCIEAOBaHUsA, MPOEKTa; CaMOCTOSTENIbHO BBIOMPATh (POpMAT BBICTYIUICHHS C
y4ETOM 3a/1a4 MIPE3CHTAIIMHN U OCOOCHHOCTEH ay AUTOPHUH.

CoTpyIHUYECTBO:

e TIOHMUMATh U UCTIOJIb30BAaTh MMPEUMYIIIECTBA KOMAaHIHON 1 MHANBUYAJIbHON PaOOTHI TP PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATD I1€JIh COBMECTHOM
NeSITeNbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, paclpeaesTh BUABI paboT, JOTOBapUBATHCS, 00CYKAATh MPOIECC U PE3yIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHUX JIIOJICH;

e Y4acTBOBAaTh B IPYMMOBBIX (hopmax paboThl (00CYk)aAeHUS, OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» M WHBIC); BBIIIOJHATH CBOIO YacTh PabOTHI U
KOOPJMHHUPOBATH CBOM JCHCTBUSA C APYTMMH WICHAMH KOMaH]IbI; OIEHWBAaTh KayeCTBO CBOEr0 BKJIAJa B OOIIMK MPOAYKT MO KPUTEPHSIM,
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvhole pezyiamuensie oeiicmaus, obecneuusaom GopmMupo8aHue CMolCI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUYHOCTIL.

CaMoopranm3amnus:

COCTABJIATH IIJIAH, aITOPUTM PEIICHHs 3a/1aui, BEIOMPATh CMOCOO PEIICHHs ¢ yIETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTDOJIb:




e BJAJICTh HABBIKAMHU IO3HABATEIILHOW pedIIEeKCHH KaK OCO3HAHUS COBEPIIACMBIX NEHCTBUH M MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MTPOLIECca U pe3ysibTaTa pelIeH!s] MaTeMaTHYeCKOU 3a/1aui;

e MpEABUACTb TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PELIEHMM 33Jayd, BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, IaHHBIX, HAWIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEI;

e OLIEHMBATh COOTBETCTBUE PE3yJbTaTa LEJIM U YCIOBUAM, OOBACHATH NMPUYMHBI JOCTHIKEHUS WIM HEOCTUKEHUS PE3YJIbTAaTOB JEATEIbHOCTH,
HAXOJUTh OIMOKY, 1aBaTh OIIEHKY PHOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbTATDI

OcBoenne yqe6H0ro Kypca «Anre6pa H Ha4dYajla MaTCMAaTUYCCKOI'O0 aHaJIM3a» Ha YPOBHC CPCIAHCTO O6H.I€FO O6p8.30BaHI/IH JOJIDKHO obecneynuBaTh
AOCTHIKCHUC CIICAYIOIHNX NPCAMETHBIX 06pa3OBaT€JII)HI)IX PE3YJIbTATOB!:

10 KJIACC

Yucaa 1 BLIYUCIEHUS

OrniepupoBaTh MOHIATUSIMU: PAIIIOHATIEHOE U ICUCTBUTEIHLHOE YMCII0, OOBIKHOBEHHAS U IECSITHYHAS IPOOb, IPOIICHTHI.

BrimonusaTe apudmernyeckue onepamnuu ¢ palioOHaIbHBIMUA U JEHCTBUTEIbHBIMHA YUCIIAMHU.

BrinonaHsaTe npubanKEHHbIC BEIYUCICHUS, UCTIOJIb3YSI TIPABHIIA OKPYTIICHUS, AJIaTh MPUKHUIKY U OIEHKY pe3yiibTaTa BRIUNCICHUH.

OmnepupoBath MOHATHAMH: CTEIIEHB C IIeNBIM MMOKa3aTeneM; cTanaapTHas ¢popMa 3alucH IeUCTBUTENBHOTO YHCIa, KOPEHb HATYPaTbHOM CTENEHU;
HCIIO0JIB30BaTh MOAXOAIIYI0 (OPMY 3aMHMCH TEUCTBUTEIBHBIX YUCEI JJIS PEIICHUS TPAKTUUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATHAMU: CHHYC, KOCHHYC M TAaHI'€HC NPOMU3BOJBHOIO YIJa; HCIOJB30BaTh 3alUCh MPOU3BOJILHOTO YIJa 4yepe3 OOpaTHbIE
TPUTOHOMETpHYECKHE PYHKIINU.

YpaBHeHHsI U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMM: TOXIECTBO, YpPaBHEHUE, HEPABEHCTBO; LIEJ0€, PAalUOHAIBHOE, HPPALMOHAIBLHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

BrimonHaTe npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pelaTh TPUTOHOMETPUYECKHE YPaBHEHMUS.

BoinonHsaTe mpeoOpazoBaHusl LENbIX, PallMOHANBHBIX U HWPPALMOHAIBHBIX BBIPAKEHUM U pellaTh OCHOBHBIE THUIIbI LIENbIX, PAlMOHATBHBIX U
HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHATH ypaBHEHMs U HEPABEHCTBA JIJIs PEIIEHUS] MaTeMaTUYeCKHX 3a/1a4 U 3ajjad U3 pa3IMuHbIX 00JacTell HayKu U peaabHOM KU3HU.

MogenupoBaTh peajbHble CUTyallud Ha S3bIKE areOpbl, COCTABIATh BHIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCJIOBUIO 33J[auH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENH € MCII0JIb30BAaHUEM alrapara ajireOpsl.

DYyHKUMH U TPaPUKHU



OmnepupoBath NOHATHAMU: (QYHKIHNSA, CIOCOOBI 3aaHus (PYHKLIUHU, 001aCTh ONpEeAETeHU 1 MHOXKECTBO 3HaYCHUN (PYyHKIUH, TpapuK QyHKINH,
B3aUMHO OOpaTHBIC (PYHKITUH.

OnepupoBarh NOHATUSAMH: YETHOCTD M HEYETHOCTD (DYHKIIMHU, HYJIM (YHKINH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonp3oBate rpaduku GyHKINH U1 peIeH:s ypaBHEHHH.

Ctpoutb 1 unTaTh rpaduKu JIMHEHHON (PyHKIMH, KBaApaTHUYHOU (YHKINHU, CTEICHHON (PYHKIIMH C IIEJIBIM ITOKa3aTeNIeM.

Hcnonp3oBare rpadukn GyHKIUI A7 MCCIICAOBAHUS MPOLECCOB M 3aBHCUMOCTEH NpPU PEUICHUM 3a/ad U3 APYTruX y4eOHBIX MPEJMETOB U
peanbHOH JKU3HHU; BRIpaXKaTh (POpMyJIaMu 3aBUCUMOCTH MEXIY BEJIMYMHAMHU.

Hauyana maTeMaTHuyeckoro anajaimnsa

OHGpI/IpOBaTI) IIOHATHUSAMMU: I10CJIE€A0BATCIIBHOCTD, apI/I(bMCTI/I‘-ICCKaSI N TCOMETPUUCCKAA IIPOTPCCCHUU.

OnepupoBarh NOHATUSAMU: OECKOHEYHO YOBIBAaIOIIas TEeOMETpUYecKass Mporpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH TIe€OMETPUUYECKOM
IIPOrPECCUH.

3a/iaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U POTPECCUI [IJIS1 PEUIEHUS PEATIbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa.

MHoKecTBa U JOTHKA

OHGpI/IpOBaTI) IIOHATUSAMU. MHOKECTBO, onepaupm HaJI MHOXCCTBAMMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Jisi OMHCAHUS PEeabHBIX MPOLIECCOB U SIBICHUM, MPU PEIICHUHU 3a7a4 U3 IPYTuX y4eOHBIX
MPEIMETOB.

OnepupoBarh NOHATHIMU: ONPEEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa ¥ BBIYUCTICHHUSA

OnepupoBarh MOHATUSAMU: HAaTypallbHOE, L[EJ0€ YUCIO0; MCHOJb30BaTh MPU3HAKHU JETMMOCTH LENbIX YHCEl, Pa3joKeHHE 4Yucia Ha MPOCThIe
MHOKHUTEJH U PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAllMOHATBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTApU(PM YHCIIA, JECITUIHBIC U HATyPaAIbHBIE JIOTapU(PMBI.

YpaBHeHMsI M HEPABEHCTBA

[TpuMeHATH CBOICTBA CTEMEHHU UIsl TPeoOpa30BaHus BEIPAXKEHUI; ONEpUPOBATh MOHATHAMMU: ITOKa3aTeIbHOE ypaBHEHUE U HEPABEHCTBO; PEIaTh
OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BrimonHaTe npeobpa3zoBaHus BRIPAKEHHM, COIEPKAIIUX JIOTapu(PMBbI; OIEpUPOBATH MOHATUSAMU: JIOTApUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPAaBHEHUM U HEPABEHCTB.

Haxonuts pemenus mpocTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATUSMHU: CHCTEMA JIMHEHHBIX ypaBHEHUN M €€ pELICHHE;, HCIOJIb30BaTh CHUCTEMY JIMHEHHBIX YpaBHEHUN JUIsl pELIECHUs
IIPAKTUYECKUX 3a7ad.

Haxonuts pemenus npoCTEUINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

MogenupoBaTh peajbHble CUTyallMM Ha S3bIKE ajareOphl, COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBMIO 3aJauH,
UCCIIE0BAaTh OCTPOECHHBIE MOJIEIH C HCIOJIb30BAaHUEM allllapaTa aareophl.

DOYyHKUMH U TPAaPUKH

OnepupoBaTh NOHATHAMHU: IEpHOANYECKas (QYHKIHS, MPOMEXKYTKM MOHOTOHHOCTU (YHKIHH, TOYKH HKCTpeMyMa (PyHKUIWH, HAUOOJbIIEEe H
HauMEHblIee 3Ha4eHUs1 QYHKLIUU Ha IPOMEKYTKE; UCIOIb30BATh UX JJIS UCCIIE0OBaHUS (DYHKLNH, 3aJaHHON rpadukom.

OmnepupoBarh MOHATUSAMH: TPa(UKH MOKA3aTEIBHOM, JTOrapu(pMHUUECKON U TPUTOHOMETPUIECKUX (DYHKIHIA; n300pakaTh MX Ha KOOPAMHATHON
IUIOCKOCTH Y UCIIOJIB30BATh I PEIICHUs] yPABHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM TUIOCKOCTHU Tpa(UKH JTMHEHHBIX YPaBHEHHUH U HCIIOJIb30BATh UX JUIS PELICHUS CHCTEMBbI JIMHEHHBIX YPaBHEHHN.

Hcnonb3oBatek rpaguku GyHKIMHA U1 UCCIe10BaHUS IPOLIECCOB U 3aBUCUMOCTEN U3 APYTrUuX yUEOHBIX AUCIHUILIUH.

Havajia MmaTeMaTH4YeCKOI0 aHAJIHM3a

OnepupoBaTh NOHATUAMM: HeNpepbIBHAsE QYHKIMSA; TPOU3BOAHAS (PYHKLUH; UCIIOIB30BATh T€OMETPUUYECKUM U HU3NUECKUI CMBICI ITPOU3BOAHOM
JUIA PEIIEHUs 3a1a4.

HaxonuTh npon3BoHbIE 3I€MEHTAPHBIX (DYHKIMH, BEIYUCIATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIUIL.

Hcnonb30BaTh MpPOM3BOAHYIO AJI HCCIEAOBAHUS (YHKIMUM HA MOHOTOHHOCTb U JKCTPEMYMBI, NPUMEHSTH Ppe3yJlbTaThl HCCIEIOBAHUS K
MOCTPOEHHIO IPa(hUKOB.

Hcnons30BaTh MPOM3BOAHYIO Ul HAX0KIECHHS HAMIIYYILETO PEHIEHUS B IPUKIIAHBIX, B TOM YHCIIE COLUAIBHO-3KOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh NOHATUSAMHU: IIepBOOOPa3Has U MHTETpall; IOHUMATh T€OMETPUUECKUI U (PU3NYECKUN CMBICI MHTErpaa.

Haxoauts nepBooOpasHble 3JIeMEHTapHbIX (QYHKLIUN; BEIUUCIATH UHTErpai 1o ¢popmyie Heiorona—Jleitonuna.

Pemarp npukiaaHble 3a1a4u, B TOM YHCIIE COLMATIBHO-DKOHOMUYECKOTI0 U (PU3NYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMaTHYECKOT0 aHAIM3a.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3ienoB 1 TEM IpOrpamMMsl ‘ KomnuecTBo vacoB ‘ DnexTpoHHbIe (U POBLIE)
n/n Beero|| Koutponbhbie || Ilpakruueckue 06pazoBaTeNbHEIC PECypChI
paboThI paboThI
1 MHoOXecTBa pallMOHAIBHBIX U IEHCTBUTEIIBHBIX YNCET. 14 1
ParmonanbHble ypaBHEHHS U HEPaBEHCTBA
|2 H(DyHKuHH u rpadukn. CTEneHb C LEeJIbIM IT0Ka3aTelIeM H 6 H H H
3 Apudmernueckuii KOpeHb N—0i cTeneHu. MppanmoHaibHbIe 18 1
ypaBHEHHsI 1 HEPAaBEHCTBA

|4 HCDopMyJILI TPUTOHOMETPUU. T PUTrOHOMETPUYECKHE YPABHEHUS H 22 H 1 H H




Ne HaunmenoBanue pa3zenoB u TeM nporpaMmbl ‘ KonuuecTBo yacoB DnexTpoHHbIE (IUPPOBEIE)
n/m Beero|| Kontponbnbie || Ilpakruueckue 0bpazoBaTeNbHbIEC PECyPCHI
paboThl paboThl
|5 HHOCJ‘IGI{OBaTeJ'IBHOCTI/I ¥ TIPOTPECCUH H 5 H H “
|6 HHOBTopeHHe, 0000111eH1e, cCHCTEMAaTU3alUsl 3HAaHUI H 3 H 1 H “
|OBILIEE KOJJMYECTBO YACOB ITO ITPOTPAMME | 68 | 4 [ 0 [
11 KJIACC
Ne HanmenoBanue pa3zneinoB U TeEM IpOrpaMmbl ‘ KonnyecTBo yacos OnextponHbie (TU(POBLIE)
n/m Bcero| KontposbHbie [MpakTryeckue 0bpazoBaTeNbHbIEC PECypCEI
paboThI paboThI
1 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTesneM. [loka3zarenpHas 12 1
¢ynkuus. [loka3arenbHble ypaBHEHHS U HEPABEHCTBA
2 Jlorapudmuueckas ¢pynkius. Jlorapudmudeckre ypaBHEHUS U 12
HEpaBEHCTBA
3 Tpuronomerpuieckne GyHKINU U UX TPapHUKH. 9 1
Tpuronomerpuueckrue HepaBeHCTBA
|4 HHpOI/ISBOI{HafL IIpumeneHne npon3BogHON H 24 H 1 H H ‘
|5 HI/IHTerpan Y €r0 MPUMEHEHHS H 9 H H H ‘
|6 HCHCTeMH ypaBHEHU H 12 H 1 H H ‘
|7 HHaTypanLHme U TIeTIbIC YNCIIa H 6 H H H ‘
|8 HHOBTOpeHI/Ie, 000011eHHE, CHCTEMATU3alUs 3HAHUI H 18 H 2 H H ‘
|OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME | 102 || 6 | 0 [ |

YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTuka: anrebpa 1 Hauaia MaTeMaTHYECKOTo aHallu3a, TeoMeTpus. Anredpa U Hauana MaTeMaTu4eckoro aHanmza, 10-11 knaccel/ ATumMoB
II.A., Konsrun FO.M., TkaueBa M.B. u apyrue, AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

[TnaTdopma POIII
[TnaTrdpopma PEIIYEI'D



