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MNOSCHUTEJBHASA 3AIIUCKA

PabGouast mporpamma ydeObHOTO Kypca «Anrebpa W Hadajga MaTeMAaTHYECKOTO aHaiu3a» 0a30BOr0 YpPOBHS IS
obydaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe dDenepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAapTa
cpemHero o0mero odpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPEABSIBISIEMBIX K MaTeMaTHYCCKOMY
o0pa3oBaHMI0, W TPAAUIUNA POCCHICKOTO oOpa3oBaHMs. Peamm3anusi mporpaMMbl 00€CIIEYMBACT OBIIAJICHUE KIFOUEBBIMU
KOMITCTCHIIUSIMH, COCTAaBJISIOMIMMHA  OCHOBY IS CaMOPa3BUTHA W  HEMPEPHIBHOTO 0OOpa30BaHUs, ICIIOCTHOCTH
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U ITO3HABATEIIBHOTO PA3BUTHS JIMTYHOCTH O0yYaFOIIIHXCS.

HEJIA U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTrO aHAIM3ay ABJISIETCS] OJTHUM M3 HanOoJiee 3HAaUUMbIX B IPOrpaMMe CTapIien
IIKOJIbI, TIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET WHCTPYMEHTAIbHYIO 0a3y JJIsi M3y4YeHHsS BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C JPyrod CTOPOHBI, (HOPMUPYET JOTUYECKOE M aOCTPAKTHOE MBIIUICHUE YYalllUXCid Ha YPOBHE,
HEOOXOJIMMOM JJIsl OCBOCHUSI KypcoB MH(GOPMATHUKH, OOIIECTBO3HAHUSA, UCTOPHUH, CIOBECHOCTU. B paMkax JaHHOTrO Kypca
y4daluecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMYJIUPYeT CBOM JOCTIXKCHHS B
MareMaTuyeckou opme.

Kypc anre6psl u Hauasl MaTeMaTUYECKOro aHalln3a 3aKJIabIBA€T OCHOBY JJIsl YCIEIIHOTO OBJIAJACHUS 3aKOHAMH (PU3UKH,
XUMHUU, OMOJIOTUY, TOHUMAHUSI OCHOBHBIX TEHJICHIIMN YKOHOMHUKHU M OOLIECTBEHHOM JKU3HHU, MTO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCMOJIb30BaTh UX B MOBCEAHEBHOW KU3HU. B TOXkKe
BpeMs OBJIQJICHHE a0CTPAKTHBIMHU U JIOTUYECKUA CTPOTUMHU MATEMAaTHYECKUMU KOHCTPYKIIUSMH Pa3BUBAET YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HUCTUHHOCTH  YTBEPXKICHHS, HCIIOJNB30BaTh 0000IIEHHE U  KOHKPETU3AIHIO,
a0bcTparupoBaHue W aHAJIOTHIO, (OPMUPYET KPEaTHBHOE U KPUTHUECKOE MbIlUIeHHE. B xoae u3ydeHus anreOpbl U Haydam
MaTeMaTUYECKOr0 aHajiu3a B CTapIIed IIIKOJIE YydYalluecs IOJy4YaroT HOBBIM OMBIT pelIeHUs MPUKIAAHBIX 3aaad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMAaTUUYECKUX MOJIEIEH pealbHbIX CUTYalluid W UHTEPIPETALNHN MOJTYUYEHHBIX PEIICHUH,
3HAKOMSTCS C MPUMEpPAMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEW B MPHUPOJIC, HAYKE U B KMCKYCCTBE, C BBIJAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnanaer 3HaUUTENIBHBIM BOCTIMTATEILHBIM MMOTEHIIMATIOM, KOTOPBIM peanu3yercs Kak 4epe3 yueOHbI maTepual,
CIOCOOCTBYIOIIUM (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U uepe3 crenuduKy ydeOHoM AesITeIbHOCTH, TPEOYIOIIeH
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOJIOHKUTEIBHON KOHIEHTpPAalMd BHHUMAaHUS M OTBETCTBEHHOCTHU 3a MOJIyYEHHBIN
pe3ynbTar.



B ocHoBe MeTonauku oOydeHHs anreOpe W HadajgaM MaTeMaTHYeCKOTO aHalM3a JISKUT JEATEITbHOCTHBIA TPHUHITUAT
oOydJeHwus.

Crtpyktypa Kypca «Anredpa W Hayaja MaTEMaTHYECKOTO aHajiW3a» BKJIHOYACT CICAYIOIIME COJepKAaTeIbHO-
MeToauveckre nuHUM: «Yuciaa u BeauciaeHus», «DyHKIMU W rpadukny, «YpaBHEHUS W HepaBeHCTBay, «Hauana
MaTeMaTHYECKOTO aHaln3ay», «MHOXKECTBa U JIOTHKa». Bce OCHOBHBIC COJCPKATEIbHO-METOAMYCCKUE JIMHUN U3YYaI0TCs Ha
MPOTSKCHHUH JIBYX JIET OOYUYCHHSI B CTapIIeH IIKOJIC, ECTECTBEHHO JTOTOHSSI APYT APyTa M MOCTEIEHHO HACKHIIIAsICh HOBBIMH
TeMaMu W pasjeiamu. JlaHHBIA Kypc SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEIUHSCT B ceOe COACpKaHHE HECKOJIbKHUX
MaTeMaTHYCCKUX TUCIMILINH: aureopa, TPUTOHOMETPHs, MAaTeMaTHUCCKUN aHalIN3, TeOpUs MHOXKeCTB | 1p. [Io mMepe Toro
KaK ydJaliuecsl OBIaJIeBalOT BCE OoJiee MIMPOKUM MaTEeMAaTHUECKHUM amlapaToM, y HUX IOCIIE0BaTeIbHO (GOpMHUPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTHh MAaTEMAaTHYECCKYIO MOJIENb peajlbHOW CUTYaIllMH, MPUMEHATh 3HAHUS, MOJYyYCHHBIC B
Kypce «AnreOpa W Hadajga MAaTEeMaTHYECKOTO aHaIW3a», JUIsl PEHICHUS CaMOCTOSATENBHO COPMYITHPOBAHHON
MaTeMaTHYECKOH 3aauH, a 3aTeM HHTEPIPETUPOBATD TOJYUECHHBIA PEe3yJIbTaT.

CopepxarenpHO-MeTOIMYeCKast TUHUS «Yucna M BBIYHCICHUS» 3aBepiiacT (OPMHUPOBAHHE HABBIKOB MCTIOIB30BAHUS
JICHUCTBUTENBHBIX YHCEN, KOTOpOEe OBLIO HAayaTO B OCHOBHOW mikosie. B crapmieil mikosje oco0oe BHHUMAHHE YIETSCTCS
(OPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIONIMX B CeOs HMCIOJIB30BAHUE Pa3IMUHBIX (OPM 3aIHCH
JCHCTBUTEIILHOTO YHCIIa, YMCHHE PAllMOHAIBHO BBIMOIHATH JCHCTBUSA C HUMH, JENaTh MPHUKUAKY, OICHHBATh PE3yJIbTaT.
OOyyJarormuecss MOTyYarOT HABBIKM TPHONMKEHHBIX BBIYHCICHUH, BBIOJIHCHUS JEHCTBUN C 4YHMCIIaMU, 3allMCaHHBIMUA B
CTaHJIaPTHOH (opMe, HCIIOTH30BAHMS MATEMAaTHICCKIX KOHCTAHT, OIICHUBAHUS YHUCIIOBBIX BBIPAYKEHUIA.

Jluanst «YpaBHEHHSI M HEPABEHCTBA» PEaTM3yeTCs Ha MPOTSDKEHUH BCETO OOYYCHHsS B CTapIleH IIKOJIE, TTOCKOJIbKY B
KaXJIOM pasJiesie MporpaMMbl TIPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMUX 3a1a4. OOyJaromuecs OBIaIeBalOT Pa3InIHbIMA
METOJIaMHU PEILICHUS IENbIX, PAIMOHATLHBIX, HPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPU(PMUICCKUX U TPUTOHOMETPHUCCKHUX
YpaBHCHH, HEPABEHCTB M WX CUCTEeM. llojlydeHHBIC YMEHHsS WCIOJIB3YIOTCS MPH HCCICIOBAHUM (DYHKIHUHA C TOMOIIBIO
MIPOW3BOTHON, PEIICHUH MPUKIAIHBIX 3a/a4d M 3aJad Ha HAXOXXICHUEC HAMOOJBIINNX W HAWUMEHBIINX 3HAYCHUH (PYHKIIHH.
JlaHHast cojepikarebHas JUHHS BKJIIOYaeT B ce0s Takke (OpPMHUPOBAHHWE YMEHHH BBIMOJHATH PAcUEThl MO (opMyJiaMm,
npeoOpa3oBaHus IENbIX, PAMOHAIBHBIX, HUPPAIMOHATIBHBIX W TPUTOHOMETPUYCCKUX BBIPAKEHHUH, a TaKKe BBIPAKECHUH,
COJIepXKAIMX CTENCHH | JIorapudMmbl. briaromaps u3ydeHHIO alreOpandecKoro Marepuana MPOUCXOIMT JalbHEHIIee
pa3BHUTHE AITOPUTMUYECKOTO W a0CTPAKTHOTO MBINUICHHUS YJaIuxcs, GOPMHUPYIOTCS HABBIKH JCITYKTUBHBIX PAacCyXICHUH,
paboThl ¢ CUMBOJBHBIME (hOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBCHCTB M HEPABCHCTB.



Anrebpa npemaraet 3¢ ()EKTUBHBIE WHCTPYMEHTHI JUIsl PEIICHUS MPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3aj1a4, HATJSIHO
JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKHU.

ConepxaTtenpHo-MeToAndecKass JUHUS «DyHKIMU W TpaduKu» TECHO IepervieTaeTcss ¢ APYTUMU JMHUSIMHU Kypca,
MOCKOJIbKY B KaKOM-TO CMBICIIE 3a7a€T MOCIeA0BATEILHOCTh U3yUeHHUsI MaTeprana. M3yueHrue cTeneHHOM, MmoKa3aTelbHOM,
JOTapu(PMUYECKON M TPUTOHOMETPUUECKUX (PYHKIIHUMA, MX CBONCTB M TI'padMKOB, WCIOJIb30BaHWE (PYHKIMH ISl pPEIICHUS
3a/lay W3 JIPYTrUX YYCOHBIX MPEIMETOB W PEATbHOM JKM3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKMM aHAIM30M, TaK U C
peIIeHNeM YpaBHEHUUM W HepaBeHCTB. [Ipm sToM Oonblloe BHUMaHHWE yAenseTcs (OPMUPOBAHUIO YMEHHS BBIPAXKaTh
dhopMyIaMu 3aBUCHMOCTH MEXY Pa3UYHBIMU BEJIMYHMHAMH, MCCIIEAOBATh MOJyYEHHbIE (PYHKIHMH, CTPOUTh UX Tpaduku.
Marepuan 3Toil cofepKaTesIbHON JIMHUW HAlIeJICH Ha Pa3BUTHUE YMEHUM U HABBIKOB, MTO3BOJISIONIMX BhIPaKaTh 3aBUCUMOCTH
MEXIy BEIUYMHAMHU B Pa3IU4HONA (opMe: aHaJTUTHUYECKOM, rpaduueckoil u cioBecHOl. Ero usydenwe crnocoOCTByeT
Pa3BUTHIO AITOPUTMUUYECKOTO MBIIIUICHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH, UCII0JIb30BAHUIO aHAJIOTHIA.

ConepxartenpHas JuHUS «Hauyana MaTeMaTH4YeCKOro aHaldn3a» IMO3BOJISIET CYIIECTBEHHO paCUIMPUTh KPYr Kak
MaTeMaTUYECKHUX, TaK M MPUKIATHBIX 33/1a4, TOCTYITHBIX 00yJaIOIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIICIOBATh
U CTpouTh Tpaduku (QyHKIMHA, ONPEACiATh WX HAWOOJBIINE W HAWMMEHBIINE 3HAYCHHUS, BBIYUCIATH IUIOMIAAN (GUTYD U
00BEMBI TEJI, HAXOAUTH CKOPOCTH M YCKOPEHUS MpolieccoB. [laHHas coqeparenbHasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHUSI MAaTEMaTUUYECKUX MOJICJICEH peasibHbIX CUTYyalluid, HaXOXKJACHUS HAWIYYIIEro pelieHUs B MPUKIAIHBIX, B TOM
YHUCJIe COIMaIbHO-DKOHOMHUYECKHUX, 3aadaX. 3HAKOMCTBO ¢ OCHOBAaMH MaTeMaTHYECKOTO aHaJIu3a CIIOCOOCTBYET Pa3BUTHIO
a0CTpPaKTHOTr0, (POPMAIIBHO-JIOTHYECKOTO W KPEaTUBHOI'O MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHM paclO3HABATh MPOSBICHUS
3aKOHOB MAaTeMaTUKH B HayKe, TEXHHUKE M MCKyccTBe. OOydaronuecs y3HalT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJTYyYEeHHBIX B
X0J1€ pa3BUTHUSI MAaTEMATUKHU KaK HayKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYEeCKast JIMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM TOCBSIIIEHA DJIEMEHTAM TE€OPUU MHOMKECTB.
TeopeTKO-MHOKECTBEHHBIC TPECTABICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJbHOW MaTeMaTHUKH W TpeaiaraloT Hambojee
VHUBEPCAIBHBIA S3bIK, OOBEAMHSIONIMN BCE pa3felibl MaTeMAaTHKH U €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTU4YeCKUe IUCHUIUIMHBI B eAuHoe Iieioe. [loaToMy BakHO 1aTh BO3MOXKHOCTH IIKOJIBHUKY MOHMMAaTh TEOPETHUKO-
MHOKE€CTBEHHBIH SI3bIK COBPEMEHHOW MaTEeMaTHUKHU U UCIIOJIb30BaTh €T0 JJIsl BRIPAXKEHUSI CBOUX MBICTIEH.

B kxypce «Anrebpa W Hauajga MaTeMaTHYECKOrO0 aHaIM3a» IMPUCYTCTBYIOT TaKKe€ OCHOBBI MaTEMaTHUYE€CKOTO
MOJICIUPOBAHUS, KOTOPHIE MPU3BAaHBI CHOPMHUPOBATH HABBIKK IMOCTPOCHUS MOJIENEH peaNbHBIX CUTYyalllil, UCCICIOBAHUS
ATUX MOJIETIEH ¢ MOMOIIBIO armapaTta ajareOpbl 1 MaTEMAaTHYECKOTO aHalu3a M WHTEPIPETAlMU MOJYyYEeHHBIX Pe3yJbTaTOB.
Takue 3aaHus BIUIETEHBI B KaXK/IbIN U3 pa3/iesioB IPOTrpaMMBbl, MOCKOJIBKY BECh MaTepHUall Kypca HIUPOKO MUCIIOIB3YETCS s



pellieHusl MPUKIaAHbIX 3anad. [Ipu pemieHun peanbHbIX NPAKTHUECKUX 3a7ad y4Yalluecs pa3BUBAIOT HAOIIOAATEIbHOCTH,
YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BaTh AaHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH
npobseMy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a/lad OPraHU3YyeTCs B MPOLECCE U3YUCHMUS
BCEX TE€M Kypca «AureOpa 1 Hayajla MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miiaHe Ha u3yueHue Kypca aareOpbl 1 Hadyal MaTeMaTHUYecKoro aHajiu3a Ha 0a30BOM ypOBHE OTBOJMTCA 2 yaca B
Henemo B 10 kiacce u 3 yaca B Hegento B 11 kiacce, Beero 3a 1Ba roga o0ydenus — 170 gacos.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie ymcna. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOH, TMPOLEHTHI, OCCKOHEUHBIC MEPHOAMYECKHUE IPOOH.
ApudmeTnueckre onepaiiy ¢ palioHaIbHBIMUA YHCIaMH, IPeoOpa30BaHus YMCIOBBIX BhIpakeHui. [Ipumenenue npobeit u
IIPOLIEHTOB ISl pELICHUS NPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUM U peabHOU KU3HMU.

JleiicTBUTENbHBIE YNCIa. PalioHanbHble U UpPALIMOHAIBHBIE YHCIa. ApU(PMETHUECKHUE ONIEPALUU C AEUCTBUTEIbHBIMU
yucnamu. [IpubnnxEHHble BEIUMCICHNS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3yJibTaTa BHIYMCIICHUM.

Crenenb ¢ uenbiM nokazareneMm. CtangapTHas GopMa 3anmucu IeUCTBUTEIBLHOTO uncia. Mcnoap30BaHue MOIX0IIeH
(opMBI 3aKCH IEUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MPAKTHUECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaibHOM cTeneHu. JlelcTBus ¢ apuMEeTHIECKUMU KOPHSMHU HaTypajibHON CTETIECHHU.

CuHHyC, KOCUHYC U TAHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOIO ApryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHUl. OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI.

YpaBHeHUE, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTo1 MUHTEPBAJIOB.

Pemenue neibix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTEeMAaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3InyHbIX 00JacTel HAyKu U
pEATbHOM KU3HMU.

DYyHKIUHN U TPAPUKHU

OyHK1MsA, ciocoObl 3a1anus pyHkuuu. ['paduk pynkuuu. BzaumHo o6paTHble QyHKIMH.

OO6nacthb onpezesieHus U MHOXKeCTBO 3HaueHud pyHkiuu. Hynmu ¢pynkuuu. [IpomexxyTku 3HaKOMOCTosIHCTBA. YETHBIE U
HEYETHbIE (PYHKIINU.

CrenenHast pyHKIMS ¢ HATypaJdbHBIM U IIeJIbIM TIoka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0i
CTEIICHH.



TpuroHomeTpruyeckast OKpy>KHOCTb, ONPEIETICHUE TPUTOHOMETPUYECKUX (QYHKIUNA YUCIOBOTO apryMEHTa.

Hayaja MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJJaHUs TTOCIIEI0OBATEIbHOCTEH. MOHOTOHHBIE MOCIEA0BATEILHOCTH.

ApudmeTtnueckas U reomeTpuyeckas mporpeccuu. beckoneuHo yObIBaromas reomerpudeckas mporpeccus. Cymma
OCCKOHEYHO YOBIBAIOIICH TeoMeTprudecKoi mporpeccuu. Dopmyia CIOKHBIX TPOIEHTOB. VCmonmp30BaHNE MMPOTPECCUU IS
pEeLIEHUs peallbHbIX 3a]1a4y MIPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHOXecTBO, olepauuu HajJ MHOXecTBaMu. /narpammbl Oiinepa—BenHa. [I[puMeHeHHe TeopeTUKO-MHOXKECTBEHHOTO
anmapara Jiyisl ONMCAaHMsI PeajIbHbIX MTPOLIECCOB U ABJICHUM, TPU PELICHUH 3324 U3 APYTHX yYEOHBIX PEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KUIACC

Yucaa 1 BBIYUCTCHUSA

Harypanpubie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm umcna. JleciTuuHble U HATypajbHbIE JJOTapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALUX CTETIEHH C PAIlMOHAIBHBIM MTOKA3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTrenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI U HEPABEHCTBRA.

CucTteMbl TMHENHBIX YpaBHEHUH. PellieHrne NpuKiIaaHbIX 3a/1a4 ¢ TOMOIIBI0 CUCTEMBI JIMHEHHBIX YPaBHEHUI.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEHICHUI0 MAaTEMaTUYECKUX 3aJa4 W 3aJa4 U3 pa3InyHbIX o0jacTe
HayKHU U PEAIBHOW JKU3HHU.

DYyHKIUHN U TPAPUKHU



Oynkuus. Ilepuonnueckue pynkuuu. [IpomexyTkn MOHOTOHHOCTH (DyHKUMU. MakCUMyMbl U MUHUMYMBbI (QyHKIUU.
Haubonbiiee n HaMeHblIee 3HaueHHEe (PYHKINUU Ha IPOMEKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[TokazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TPAQUKH.

Hcnonb3oBanue rpadukoB GyHKIUH AT peICHHUs] YPaBHEHUM U TMHEUHBIX CUCTEM.

Hcnonp3oBanue rpapukoB (YHKUIMN A7 HMCCIEAOBAHUS IPOLECCOB U 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT IpPHU
pELIEHNH 3a1a4 U3 JPYruX YUYEOHbIX NIPEAMETOB U peabHOM KU3HH.

Havana mareMaTH4ecKOro aHaJIu3a

HenpepsiBHble (pyHKIIMH. METOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u (pU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBogHble 3eMeHTapHBIX (QyHKUMA. DPOpMyINbl HAXOXKACHUS MPOU3BOJAHON CyMMBI, NMPOU3BEACHHUS M YACTHOTO
(hYHKITUH.

[IpuMeHeHre NpOU3BOIHOM K MCCIIEIOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxxaenne HaubobIIero
Y HAaUMEHBIIETrO 3HA4eHHs (PYHKIIMU HA OTPE3KE.

[IpuMeHeHre TPOW3BOMHOM I HAXOXKIACHUS HAWIy4lIero peleHUs B NPUKIAJHBIX 3aJadax, JUIs OIpPEACIICHHUS
CKOPOCTH TIpoliecca, 3aIaHHOTO (POpMYIIOi Wit rpapuKoM.

[TepBooOpaznas. Tabnuila mepBoOOpPa3HBIX.

WNuterpan, ero reomerpudeckuil u puzndeckuii cMbicii. Beruncnenue unterpana no ¢popmynie Hetorona—IJleitonuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue ydeOHOro mpenmera «MareMaTuKa» JOJDKHO OOecnedrBaTh JOCTHKEHHWE Ha YPOBHE CPEOHEro OOIIero
00pa3oBaHUsl CJICIYIOMINX JTUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS POrpaMMbl yUeOHOTo npeameTa « MaTemMaThKay XapaKTepU3yTCs:

I'pasxtancKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO TPAKIAHCKOM MO3UIIMU O0YYaIOIIErocsl KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
oOl1IecTBa, NPEICTaBIEHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHH, MPOLETYD
Ipa)XIaHCKOro o001ecTBa (BBIOOPHI, ONPOCHl M Mp.), YMEHHUEM B3aWMOJAEWCTBOBATh C COLMAIBHBIMM HHCTUTYTaMH B
COOTBETCTBHUM C UX PYHKUMSIMU U HA3HAYCHHUEM.

[TarproTryeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON T'Pa)KIAHCKOM MIAECHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOSAIIEMY POCCUUCKOU
MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUAM POCCHMCKMX MAaTEMAaTUKOB W POCCHMCKOM MAaTeMaTUYECKOU
IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTrUX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEW pOCCUKCKOTO HApoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHUS, 3TUYECKOIO
IIOBEJICHUS, CBS3aHHOTO C MPAKTUYECKHM IPUMEHEHUEM JOCTHKEHUM HAYKM M JEATEIBHOCTBIO YUYEHOIO; OCO3HAHUEM
JIMYHOTO BKJIA/a B IOCTPOCHHUE YCTOMYMBOTO Oy IyILErO.

DcTeTHYecKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHUPY, BKIIOYas OSCTETHUKY MaTeMaTUYeCKUX 3aKOHOMEpHOCTeH, OOBEKTOB, 3ajad,
pELIEHN, PAacCy ACHUI; BOCIPUMMYUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

dusznyecKkoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO YMEHHUS MPUMEHITh MAaTeMaTUYeCKHE 3HAHUS B MHTEpecax 3J0pOBOro M 0Oe3omacHoro odpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/0POBBIO (30pOBOE MHUTAHME, COAJIAHCHPOBAHHBIM pPEXUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTbH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, IMPU 3aHATUSX CIHOPTUBHO-
03JOPOBUTENBHOM NESTENBHOCTBIO.



TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TpPYyJy, OCO3HAHHUEM LIEHHOCTH TPYJOJIIOOUS; MHTEPECOM K Pa3IUyYHbBIM chepam MpodecCHOHaTbHON
JESITEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOp OyAyleit
npodeccuu U peaTu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTEMaTHUYECKOMY
0o0pa3oBaHHIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PELICHUH
INPAaKTUYECKUX 3a7a4 MaTEMaTUYECKOM HaIIpaBIEHHOCTH.

DKOJIOrM4€CKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYPhI, IOHUMAHUEM BJIHMSHHUS COIMAIbHO-3KOHOMHYECKHX IPOIIECCOB Ha
COCTOSIHUE IPUPOJAHON U COLMATIBHOM Cpelibl, 0OCO3HAHUEM TJIOOATIBHOTO XapaKTepa 3KOJOTHUECKUX Mpo0iIeM; OpHUEeHTALMEH
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HAHUW JIJIsl pEelIeHUs 3a/1a4 B 00JACTH OKPY’KAOIIEH CpeJibl, INIAHUPOBAHUS MOCTYIKOB U
OLICHKU MX BO3MOKHBIX ITOCJIEACTBUI I OKPYIKAIOIIEH CPEBI.

[{eHHOCTH HAyYHOTO IIO3HAHUS:

c(hOPMHPOBAHHOCTHIO MUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKHd U OOIIECTBEHHOM
MPAKTUKH, MOHMMAaHUEM MATEeMAaTHYECKOW HAyKh Kak c(epbl YEeIOBEUECKOW IEeATEIbHOCTH, 3TaloB €€ pa3BUTUA U
3HAYMMOCTH JUIS PA3BUTHS LMBWIN3ALMY; OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOM KYJbTypOH KaK CPeACTBOM
MTO3HAaHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO IE€ATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINNIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIE PE3yJNbTaThl OCBOCHHS TMPOTPAMMBI ydeOHOTO mpeaMera «MaTtemaThka» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCATbHBIMU HO3HABGAMENbHBIMU OeliCEUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHHIMU OelCmEUIMU,
VHUBEPCANbHBIMU PEYNAMUBHBIMU OCUCMBUIMU.

1) Vuueepcanvnvie no3nasamenwvhvle Oeticmeus, obecneuugarom Gopmuposanue OA306blX KOSHUMUGHLIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooos NO3HAHUSL OKPYIHCAIOWE20 MUpa,; NPUMeHEeHUe JI02UYeCKUX, UCCIe008amebCKUX onepayull,
YyMeHUll pabomams ¢ uHGopmayuetl).

bazoBrlie JorHYeCcKuE ICHCTBUS:

e BBIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHSTHI, OTHOIICHUA MEXY

MOHATUSAMU;, (POPMYJIMPOBATH OMpPENENICHUsT TMOHSATUN; YCTAaHABIMBATH CYIIECTBEHHBIN NpPHU3HAK KiIacCUpUKAIIIH,
OCHOBaHMS JIJIs1 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUHN TTPOBOIMMOTO aHAJTN3A,



BOCIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BHIBATh CYKIEHUS: YTBEPAUTEIbHbIE U OTPULIATENbHBIE, €INHUYHBIE,
YaCTHBIE U 00LIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMATHUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M NPOTUBOpEUMs B (pakTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; MIPEJIaraTb KpUTEPUH JIJIs1 BBISIBJIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUMIL;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKIIOYEHHH,
YMO3aKJIFOUEHUH IO aHAJIOTHH;

IPOBOJUTH CAaMOCTOSITENIBHO J0Ka3aTeJbCTBA MAaTEMaTHUUECKUX YTBEPXKIECHUM (TMpsMble M OT IPOTUBHOIO),
BBICTpanMBaTh apryMEHTAalMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CY)KIICHUS U
BBIBOJIBL;

BBIOMPATHh CHOCO0 peleHus y4eOHOM 3aiauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
HOIXOSAIINNA ¢ YYETOM CaMOCTOSITENIBHO BbIJIEJICHHBIX KPUTEPUEB).

bazoBrbie HCCJIICAO0BATCIbCKUC HGﬁCTBHH:

HCITOJIB30BaTh BOMPOCHI KaK MCCIAEA0BATEIbCKIUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOIIPOCHI, (DUKCUPYIOIIHE
MPOTHBOPEYHE, MPOOJIeMy, yCTaHABIMBATh UCKOMOE M JTaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IPOBOJUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, HCCIIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEU
MaTEMaTU4YECKOro OOBEKTa, SIBIICHUS, MPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
mpoleccamu;

CaMOCTOSITeNIbHO  (hopMyMpoBaTh OOOOIIEHHUS ¢ BBIBOABI 10 pe3yjibTaTaM MPOBEAEHHOTO HAOMIOACHUS,
UCCJIeIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJMYUYECHHBIX PE3yJIbTaTOB, BBIBOJIOB U 000OIIIECHNUI;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJBUTATH MPEIIOJIOKEHUS O €ro Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora ¢ nundopmariueii:

BBISIBJISITH AeUIIMTHI HHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIPOC U JJISI PEILICHUS 3a/1auu;
BHIOMpPATh HMH(POPMAIIMIO W3 HCTOYHHKOB PA3IUYHBIX THIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W
MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUIOB M (OPM MPEICTABICHHUS,

CTPYKTYypHUpOBaTh HH(M)OPMALIHIO, TPEACTABIATh €€ B pa3IuYHBIX (opMax, HIUTFOCTPUPOBATH rpadhuuecKu;

OIIEHUBATh HAJEKHOCTh HH(POPMAIIH TIO CAMOCTOSITEIBLHO CHOPMYJIUPOBAHHBIM KPUTEPHUSIM.



2) VHuueepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusaiom copmMuposaHHoOCmy COYUATbHBIX HABLIKOS

00Y4aAOUUXCAL.
Ob6menue:

BOCIIPUHUMATh U (OPMYJIHPOBATh CY>KJIEHHA B COOTBETCTBUM C YCJIOBHSMHU M LESIMH OOILEHHUS; SICHO, TOYHO,
IPaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHHS MO XOJy PELIEHUs
3a/1a4yv, KOMMEHTHUPOBATh IOJy4YECHHBIN PE3YyJIbTaT;

B XO0Jl¢ OOCYXJEHHs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYKIaeMOM TeMbl, MpOOJIEMbI, pelIacMoOi 3ajaud,
BBICKA3bIBaTh WJCH, HALCJICHHBIE HAa INOMCK PELICHHUs; COIOCTABIIATH CBOU CYXACHUSA C CYXICHUSAMH IPYTHUX
YYaCTHUKOB JHAJIOTa, OOHApYyKUBaTh pa3iIMYMEe M CXOJCTBO MO3ULUH; B KOPPEKTHOWU (opme (popmMyInpoBaTh
pa3HOIIacHsl, CBOM BO3PAXKEHUS;

IOPEICTABIATh PE3yJIbTaThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEIOBAHUS, IPOEKTAa; CAMOCTOSITEILHO BBHIOMpATh
(opMaT BBICTYIIEHUS C YUETOM 3ajad IPE3CHTALMU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyITHUYECTBO:

MMOHUMATh ¥ MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYyATbHOW PabOTHI MPU PEIICHUHA YYeOHBIX 3a/1ad;
IPUHUMATH 11€JTb COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATH OPTAHU3AIMI0 COBMECTHOM pabOThI, paclpeieisiTh BUIbI
paboT, JOroBapuBaThHCs, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl; 0000IaTh MHEHUSI HECKOJIBKUX JTIOJICH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYykJIeHHs, OOMEH MHEHUH, «MO3rOBBIC IITYPMbBD» U HHBIC);
BBITIOJIHATh CBOIO YacTh PaOOThI M KOOPAMHHPOBATH CBOM ACHCTBUSA C APYTMMH WICHAMH KOMAaHIIbI; OIEHHUBATH
KadeCTBO CBOETO BKJIa/ia B OOIIHMIA MPOAYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YUYaCTHUKAMH B3aHUMOICHCTBHS.

3) Vhusepcanvuvie pecynamugnsle Oelicmeusi, obecneuugarom Gopmuposaniue CMbliCI08blX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCTU.
Camoopranuzanusi:

COCTABJISITh IJIaH, aJTOPUTM pEUICHUs 3aJayM, BbIOMpPATh CHOCOO peHIeHUs C y4ETOM HMMEIOLIUXCS PECYypCoB H

COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUH ¢ Y4ETOM HOBOM MH(MOPMALIHH.
CaMOKOHTPOJIb:

BIIaJICTh HAaBBIKAMH II03HABATEIIBHOM pPE(ICKCHHM KaK OCO3HAHMS COBEPINACMBIX JCHCTBHA M MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJHTATOB; BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIecca U pe3yJibTaTa PEIICHUs
MaTEMaTHYE€CKOM 3a/1a4H;



e IPEABUAECTH TPYIAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIPU PELICHUU 3a1a4M, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAWJIEHHBIX OUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAaThb COOTBETCTBUE PE3YyJIbTaTa LIEIU U YCIOBUAM, OOBSCHITh NPUUYMHBI JOCTHXKEHUS WIN HEIOCTHKEHUS
PE3yNIbTATOB JIEATEIBHOCTH, HAXOIUTh OLUINOKY, AaBaTh OL[CHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hauajaa MaTEMaTUYECKOr0 aHaJIM3a» Ha YPOBHE CPEHEro 001ero oopa3oBaHus
JOJIKHO 00ECTIEUMBATh JOCTUKEHHUE CIIEIYIONIUX MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTaTOB:

10 KUIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh MOHATUAMH: PALMOHAIBHOE U AEHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS U IECATUYHAS APOOb, MPOLEHTHI.

BoinonuaTe apudmMernyeckue onepannuu ¢ paluuioHaIbHBIMU U JEMCTBUTEIbHBIMU YHCIAMHU.

BoinonHsATe npuOamKEHHBIE BBIYMCICHUS, UCOJIb3Ys MpaBUiia OKPYIJICHUs, AeNaTh NPUKUAKY M OLIEHKY pe3yibTara
BBIUYHCIICHUU.

OnepupoBarTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas (opma 3amucu ACHCTBUTENBHOTO YHMCIIA,
KOpPEHb HATypajbHON CTENEeHW; HUCHOJIb30BaTh MNOAXOMAILYI0 (OpMYy 3amucu JCHCTBUTEIBHBIX YHUCEN JUJIS PEIICHHS
[IPAKTUYECKUX 3a7a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBarh MNOHATHSMHU: CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO YIJIa; MCHOJIb30BaTh 3aMCh ITPOU3BOJIBHOTO
yriia yepe3 oOpaTHble TPUTOHOMETPUYECKHUE (PYHKIUH.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUIMU: TOXKIECTBO, YPABHEHHUE, HEPABEHCTBO; LIEJIOE, PALIMOHAIBHOE, UPPALMOHAIIBHOE YPaBHEHHUE,
HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BrinmonHsaTe npeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUH U pelliaTh TPUTOHOMETPUYECKUE YPaBHEHHUSL.

BoinonHsaTh npeoOpa3oBaHusi LEIbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAXEHUN U pPEIIaTb OCHOBHBIE THIIbI
LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.



[IpuMeHsATh ypaBHEHHUS U HEPABEHCTBA ISl PEIICHUs MaTeMaTUUEeCKUX 3a7a4 U 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HayKU U
pEabHOM KU3HH.

MoaenupoBaTh peajibHbIE CUTYallUU Ha A3BIKE aJIreOpbl, COCTABIIATH BHIPAXKEHUS, YPABHEHHS, HEPABEHCTBA IO YCIOBHIO
3aJla4M, UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM arlnapaTa aareopsl.

DOYyHKIUN U TPAPUKHU

OnepupoBarh MOHATUSAMU: (PYHKIUS, CHOCOOBI 3a1aHusd (DyHKIMH, 00JIacTh ONpENeNCHUsST U MHOXKECTBO 3HAUCHUU
byHKIUH, TpaduK GyHKIMH, B3aUMHO oOpaTHbIE (DYHKITUH.

OnepupoBath NOHATHAMH: YETHOCTh U HEUETHOCTD (DYHKIUHU, HYIH (PYHKIIUU, TIPOMEXKYTKH 3HAKOMIOCTOSHCTBA.

Hcnonb3oBath rpad@uky GyHKIMMA 715 pelIeHUs YpaBHEHUH.

Ctpouth W uMTaTh TpaQUKA JHUHEHHOW (YHKUMH, KBaJApPATUYHOW (YHKIMH, CTENEHHOHM (YHKUUU C LEIbIM
IIOKa3aTeJIEM.

Hcnonp3oBath rpadguku GyHKIUN A1 UCCIENOBAHUS MPOLECCOB M 3aBUCUMOCTEHM MpHU PEIeHUH 3a1ad U3 APYyTUx
y4eOHBIX MPEIMETOB U PEATbHOMN )KU3HU; BBIPAXKATh (POPMYIJIaMH 3aBUCUMOCTH MEXIY BETUUHMHAMMU.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh NOHATHIMHU: IIOCIEI0BATEILHOCTD, apU(PMETHUECKAsA U TEOMETPUYECKAsI IPOIPECCHUH.

OnepupoBarh MOHATUSIMH: OECKOHEUYHO YOBIBAIOIIAsl T€OMETpPUYECKasi MPOrpeccusi, CymMma OECKOHEUHO YyObIBaroIIe
reOMETPUUECKOU MPOTPECCHUH.

3anaBaTh NOCAEAOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MTPOTPECCUI [T PEIICHUS PEAIbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa.

MHoKecTBa M JIOrMKa

OnepupoBaTh MOHATUSAMH: MHOYKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JiJIsl ONMHUCAaHMs PealbHBIX MPOLECCOB U ABJICHUN, IPH PEIICHUH
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

OnepupoBath MOHATUAMHU: OINIPE/CIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.

11 KUIIACC

Yucja v BLIYUCJICHUA



OnepupoBarh NOHATHUAMU: HATYPAIbHOE, LIEJI0€ YACIIO; UCIIOJIb30BaTh IPU3HAKH JEIMMOCTH LIEJIBIX YUCEN, PA3JIOKCHUE
YyCia Ha IIPOCTbIE MHOKUTENN UL PELICHUs 3a1a4.

OnepupoBaTh MOHATHUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh MOHATHIMHU: JIOTAPU(PM UUCIA, AECITUYHBIC U HATYpaJbHbIE JTOrapu(pMBbI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsITh CBOMCTBA CTENEHHU I IPEOOPa30BAHUSI BBIPAKEHUMN; OTIEpUPOBATh NOHATUAMU: [T0KA3aTE€IbHOE YpaBHEHUE
Y HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonusaTe npeoOpa3oBaHus BBIPAXKEHUH, COJEpKaIIUX JIOTapU(pMBbI, ONEPUPOBATH MOHATHUAMU: JIOTAPUPMUIECKOE
YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOTapU(MUUECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMH: CHCTEMA JIMHEHWHBIX YPABHEHUH M €€ pEeIIeHWe; HUCIOJIb30BaTh CUCTEMY JIMHEMHBIX
YPAaBHEHUMU I pELICHUs IIPAKTUYECKUX 3a1a4.

HaxoauTe pemenus npocTeNmx CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB.

MopaenupoBaTh peanbHbIe CUTYAIMH HA SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
10 YCJIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOSHHBIE MOJIEH C MCIIOJB30BaHUEM almmapaTa ajareOpsl.

DOyHKUUM U TpaduKu

OnepupoBaTh MOHATUAMU: NepuoAnuYeckas (YHKIUS, MPOMEKYTKM MOHOTOHHOCTH (PYHKIMH, TOYKH 3KCTpeMyma
¢GbyHkuMH, HanOOMbIlIEe U HAUMEHbLIEE 3HAUeHUs] QYHKLIHUUA Ha IPOMEKYTKE; UCTI0JIb30BaTh UX JJIA UCCIIEOBAaHUS (PYHKIUH,
3a1aHHOM TpaduKoM.

OnepupoBaTh MNOHATUSMM: TpaUKU IOKa3aTeNbHOM, JOrapupMUUYECKOM U TPUTOHOMETPUUECKHX (YHKIIHII;
n300paxaTh UX Ha KOOPIAUHATHON IUIOCKOCTH U MCIIOJIB30BATh AJISl PELLICHUS] YPaBHEHUI U HEPABEHCTB.

N300paxxath Ha KOOPAUHATHOM MIIOCKOCTU TpaUKK JTUHEHHBIX YPABHEHUH U UCIIOJIB30BATh UX JJI PELICHUS] CUCTEMBI
JIMHENHBIX YPABHEHUM.

Hcnonb3oBath rpa@uku GyHKIMM 17151 UCCIIEI0BAHUS MPOIIECCOB U 3aBUCUMOCTEN U3 JIPYTUX YUEOHBIX NUCIMILIMH.

Hayaja MaTeMaTH4eCKOIo aHAIM3a

OnepupoBaTh TMOHSATHUSIMHU: HENpPepbIBHAS (PYHKIMS; MPOM3BOAHAS (PYHKIMH, HCIOIb30BaTh T€OMETPUUECKUI U
(bu3MYeCcKuil CMBICI MPOU3BOIHOM JI pelIeHUs 3a1a4.

Haxonutb mpou3BOAHBIE 3JIEMEHTAPHBIX (YHKUWWA, BBIYUCIATH IPOWU3BOAHBIE CYMMBbI, MPOU3BENECHHS, YacCTHOTO
byHKIHiA.



Hcnonb30BaTh MPOU3BOAHYIO JIJISl MCCIEIOBAHUSA (DYHKIIMM HA MOHOTOHHOCTH U 3KCTPEMYMbI, IPUMEHSTh PE3yJIbTaThI
UCCIIeIOBAHUS K TIOCTPOCHHIO TpaUKOB.

Hcnonb30BaTh NpOU3BOAHYIO I HAXOXKICHHS HAWIYYIIETO PELICHUS B NPUKIAOHBIX, B TOM YHCIIE COLMAIbHO-
SKOHOMHUYECKHUX, 33/1a4ax.

OnepupoBaTh NOHATHIME: IEPBOOOPa3HAs U UHTErpaj; IOHUMATh T€OMETPUIECKHUN U (PU3UUECKU CMBICT HHTETpaia.

Haxonuthb nepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIIHI; BRIUKUCIATH HHTErpai no gpopmyne Hetotona—Jleionuna.

Pemate npukiiagHbie 3a7add, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOTO M (PU3UUECKOT0 XapakTepa, CpeACTBaMU
MaTeMaTUYECKOIro aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMMbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHOXxecTBa pallMOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncell. PaliioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
4 TpUrOHOMETpHH. T pUroHOMEeTpUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
CreneHsp ¢ palOHaIbLHBIM MTOKA3aTEJEM.
1 [TokazarenpHas Qynkuus. [lokazareapHbie 12 1
ypaBHEHUS U HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHeHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeHneHnne Mpon3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HatypanbHble u nensle uncia 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Maremaruka: anredpa v Hayajga MaTEMaTHYECKOTO aHaIKN3a, TeoMeTpusi. Airedpa U Hayaia MaTeMaTHYeCKOro aHalu3a,
10-11 xmaccer/ Anmumos 1. A., Konsrura FO.M., TkaueBa M.B. u npyrue, AkumonepHoe o61mecTBo «3maTtenscTBo
«IIpocsenieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






