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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOro kKypca «Airebpa u Havajla MaTeMaTHYECKOTrO
aHanm3a» 0a3oBoro ypoBHs s oOydatommxcs 10 —11 kimaccoB paspaborana Ha
ocHoBe DeepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHETO
oOmiero  oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEABSBISIEMBIX K MAaTeMaTHUYECKOMY OOpa3OBaHHIO, W TPAIUIUNA POCCHHUCKOTO
oOpa3oBanus. Peanmuzammsi mporpamMMbl 00ECTICUMBACT OBJAACHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTABJISIFOIIMMH OCHOBY JJII CAMOPAa3BUTHUS W HEMPEPHIBHOTO
oOpa3oBaHuUs, EIOCTHOCTh OOUIEKYJIbTYPHOTO, JIMYHOCTHOIO W TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYAFOIIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayaima MaTeMaTHYECKOTO aHANM3a» SIBISIETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIICH MIKOJIbI, TOCKOIBKY, C OJHOW CTOPOHBI,
OH O0ecCMeYnBaeT WHCTPYMCHTAIBbHYIO 0a3y /I HM3yYeHHsS BCEX ECTECTBEHHO-
HAyYHBIX KypCOB, a C JIPyroil CTOPOHBI, (POPMUPYET JOTUYECKOE W aOCTPAKTHOE
MBIIIJICHWE y4YalllUXCsi Ha ypOBHE, HEOOXOAUMOM JUIsi OCBOCHHS KYpCOB
nH(OpPMATHKH, O0IIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax jgaHHOrO Kypca
y4aluecs OBJIAQJCBAIOT YHHUBEPCATBHBIM SI36IKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHpyeT CBOM TOCTHKEHUS B MaTeMaTUIeCKon hopme.

Kypc anre6psl ¥ Hayan MaTeMaTHYECKOTO aHajiu3a 3aKJIajbIBAeT OCHOBY JUIS
YCIEIIHOTO OBJIAJICHUS 3aKOHAMH (DU3HKH, XUMUHU, OMOJIOTHH, TOHUMAHHSI OCHOBHBIX
TEHJCHIIUH SKOHOMUKH W OOINECTBCHHOW J>XHM3HU, IMO3BOJISIET OPHEHTHPOBATHCS B
COBPEMEHHBIX MU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOIB30BATh
UX B MOBCEIHEBHOM XU3HU. B TOXe BpeMs oBnajeHHEe aOCTPAKTHBIMU U JIOTUUECKH
CTPOTMMH MaTEMaTHYCCKUMU KOHCTPYKIIUSMH pa3BUBACT YMCHHEC HAXOIWTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTh  YTBEPXKJICHHsS, HCIIOJIH30BATh
0000IeHrne W KOHKpETH3alWio, aOCTparupoBaHWE U AaHAIOTHIO, (OPMHUPYET
KpEaTUBHOE M KPUTHYECKOE MbIIUIeHHe. B Xome wu3ydeHus aireOpbl M Haval
MaTEMaTUYECKOTO aHajdu3a B CTapIICH IIKOJC ydYalllHecs IOJydYaroT HOBBIN OITBIT
pelIeHHs] TPUKIAAHBIX 3a/lad, CaMOCTOSTEIBHOTO IOCTPOCHHUS MaTEMaTHYSCKUX
MOJIeNIel peabHBIX CUTYaIlui U MHTEPIIPETAIINH MTOJTYYCHHBIX PEIICHHUMA, 3HAKOMSTCS
C MpUMEpaMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B HCKYCCTBE, C
BBIJIAIOITUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

Kypc o0namaer 3HAYMTENHHBIM BOCHHUTATCIBHBIM IMOTCHITHAIOM, KOTOPBIH
peanm3yeTcsl Kak uepe3 y4deOHBIM MaTepHuall, CIOCOOCTBYIOMIMI (HOpMUPOBAHHIO
HAy4YHOTO MHPOBO33PEHMs, TaK W uepe3 creuuuky ydeOHONl AesITeIbHOCTH,
TpeOyIoIel caMOCTOATEILHOCTH, aKKypaTHOCTH, MPOJIOJDKATEILHON KOHIICHTPAIIUU
BHUMAaHWSI ¥ OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3ysIbTarT.



B ocHoBe mMeTtoauku oOyueHus anredpe U HauajgaM MaTeMaTUYECKOIro aHallu3a
JICKUT JEATETbHOCTHBINA MPUHIIUN O0yUYCHUSI.

Crpykrypa Kypca «AnredOpa U Hadajla MaTeMaTUYECKOTO aHAIU3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JUHUM: «Yucna W BBIYUCICHUSY,
«Dynkuun U rpaduxu», «YpaBHeHUS M HepaBeHCTBa», «Hauana maremaTuueckoro
aHanu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOIUYECKUE
JUHUU W3YyYalOTCS Ha MPOTSHKECHUM JBYX JIeT OOy4YeHHS B CTapiied IIKoJe,
€CTECTBEHHO JOMOJIHASA APYTr JIpyra YU MOCTEIEHHO HACBIILASICh HOBBIMU TEMAMHU U
paznenamu. JlaHHBIN Kypc SIBJISETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHME HECKOJbKUX MaTEMaTHUYECKUX IUCHUIUIMH: airedpa, TPUTOHOMETPHS,
MAaTEMAaTUYECKUN aHAJIN3, T€OpUs MHOXECTB U Ap. 1lo mepe Toro kak ywammecs
OBJIaJICBAIOT BCE Oojiee IIUPOKHUM MaTEMaTHYECKMM  alapaToM, Y HHUX
MoCJIeIOBaTeNbHO  (POPMUPYETCSI U COBEPUICHCTBYETCS ~ yMEHUE  CTPOUTH
MAaTEMAaTHYECKYI0 MOJIENIb PEAIbHOM CUTyallu, TPUMEHSATh 3HAHUS, MOJYYCHHBIC B
Kypce «Anrebpa W Hadayia MaTEMaTHYECKOTO aHauu3a», JUisl  PEIICHHUS
CaMOCTOATENFHO  C(HOPMYJTUPOBAHHOW  MaTeMaTHYECKOW  3amadu, a  3aTeM
MHTEPIIPETUPOBATH MMOJTYUYEHHBIN pe3yJIbTaT.

ConepxarenbHO-METOIMUECKAasT JUHHUS «Yucaa ¥ BBIYMCIICHHUS 3aBEpIIACT
(dbopMupoBaHHE HABBIKOB HCIOJIb30BaHUS JICHUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW Ikoyie. B crapmeil mkoiie oco0oe BHUMaHHE YACHSICTCS
GOpMHPOBAHUIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
WCIIOJB30BaHUE PA3IUYHBIX (OpPM 3amucCu  JACHUCTBUTEIBHOTO YHCIA, YyMEHUE
pallMOHAJIBLHO BBIIOJHATH JICWUCTBHST C HHUMH, J€JIaTh NOPUKUAKY, OLICHUBATh
pesynbTar. OOydaroniuecss TMOJYy4YalOT HaBBIKM MNPUOIMKEHHBIX  BBIYHCIICHUN,
BBINIOJIHEHUS JIEMCTBUM C YHCIaMM, 3alUCaHHBIMM B CTaHIApTHOU (Qopme,
HCIOJIb30BaHUS MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAXKECHUM.

Jlnans «YpaBHEHHST W HEPABEHCTBA» PEAIU3YETCS HA NPOTSHKEHHH BCETO
oOy4eHHs B CTapuieid IIKoJie, IOCKOJIbKY B KaXKIOM paslieJie MpOorpaMMbI
MPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOMUX 3aaad. (OOyuaromuecss OBIIaJIEBAIOT
Pa3IMYHBIMUA  METOJAMM PEIICHUS] UENbIX, PAUOHAIBHBIX, HPPALUOHATBHBIX,
MOKa3aTeNbHbIX, JOTapU(PMUIECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUH, HEPABEHCTB
u ux cucteM. [lomydeHHbIe YMEHUS UCTIONB3YIOTCA MPU HUCCIEIOBAaHUU (DYHKIIUN C
MIOMOINIBIO TPOM3BOJHOM, PEHICHUHM NPHUKIAIHBIX 3aJad M 3aJa4 Ha HAXOXKICHUE
HauOOJBIINX U HAMMEHBIIUX 3HaUYeHUN QyHKUUU. J[aHHas coaeprkaTelibHas JMHUS
BKJIFOYAET B ce0s Takke (hOPMUPOBAHUE YMEHHUI BBITIONHATH pacYEThI IO hopMyiam,
npeoOpa3oBaHus IMENbIX, PAMOHATBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX
BBIPAKEHUI, & TAaKXKe BBIPAKEHHM, COAepKaluX CTerneHu U Jorapudmel. braarogaps
U3YYEHUIO aire0panyeckoro Marepuana MPOUCXOJUT JalibHEWIlee pa3BUTHE
QITOPUTMHUYECKOTO W a0CTPAKTHOTO MBINIJICHUS ydaluxcs, (OPMUPYIOTCS HABBIKH
JNEAYKTUBHBIX PaCCyKICHUM, paboThl ¢ CHUMBOJIbHBIMU (OopMaMu, MpeCTaBICHUS



3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. Anreodpa
npeyiaraet  3G(EKTUBHBIE WHCTPYMEHTHI JJIsi  pEUIeHUs] TPAKTUUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ]1a4, HAarjsJHO JEMOHCTPUPYET CBOH BO3MOXKHOCTH Kak
SI3bIKa HAYKH.

ConepxkaTenbHO-MeTOAMYECKAs JIMHUS «DYyHKIMM W TpapuKH»  TECHO
MEPEIUIETAETCS C APYTUMHU JUHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a1aET
MOCJICIOBATELHOCTh M3y4YeHUs Marepuana. VM3ydeHne CTeneHHOW, MOKa3aTelIbHOM,
JorapuMUYECKOd U TPUTOHOMETPUUECKUX (PYHKIIMN, UX CBONCTB U TpapuUKOB,
WCIIOJIb30BaHue (YHKIUN JUISI penieHus 3afad U3 JAPYTuX y4eOHBIX MPEAMETOB M
pEalbHON KU3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHaJIu30M, TaK M C
pEIICHHEeM ypaBHEHWH W HEpaBeHCTB. [Ipu »TOM OOIBIIIOE BHUMAaHUE YIEISICTCS
(GhOopMUPOBAHUIO YMEHUS BBIpa)kaTh (HOpMyIaMH 3aBUCHUMOCTH MEXIY pPa3IddHbIMU
BEJIMYMHAMH, UCCJIEAOBATh MOJTYyUYCHHbIC (PYHKIIMH, CTPOUTh UX rpaduku. Marepuai
OTOM COAECPKATEIbHOW JIMHUM HalleJIeH Ha pa3BUTHUE YMEHUW U HABBIKOB,
MO3BOJIAIONIUX BBIPAXKaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B paziMdHON (dopme:
aHAJTUTHYCCKOM, TpauUeCKOM 1 CIOBeCHON. Ero m3ydenue crocoOCTBYyEeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHUSI, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKpETH3alluu,
HCTIOJIb30BAHUIO aHAJIOTUU.

ConepxatenbHas JuHus «Havama wmaTeMaTHueckoro aHalin3a» IO3BOJISET
CYIIECTBEHHO PACHIUPUTh KPYr KAaK MATEMATUYECKHX, TaK W MPUKIAAHBIX 3aJ]1ad4,
JIOCTYIHBIX OOYYarOIIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTH HCCIICIOBATh W
cTpouth rpaduku QyHKIUNA, ONIPEACNIATh UX HAMOOJbIINE U HAUMEHBIITUE 3HAUYCHUS,
BBIYHCIIATh IUIOMAaAU (Guryp u OO0BEMBI TEN, HAXOAUTh CKOPOCTH U YCKOPECHHS
nmpoueccoB. JlanHasg coaep:KareibHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHHUSI MATEMaTUYECKHUX MOJEJIEH pealbHBIX CHUTyalluid, HaXOXICHUS
HAWIY4IIEro PELICHUS B MPUKIAIHBIX, B TOM YHCJE COLHATbHO-DKOHOMUYECKUX,
3amagyaXx. 3HAKOMCTBO C OCHOBAaMH MAaTEMAaTHYECKOTO aHalh3a CIOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (HhOPMATBHO-JIOTHYECKOTO W KPEATUBHOTO MBIILICHHS,
GhopMUPOBAHUIO YMEHHUI paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKU B HayKe,
TeXHUKe U ucKyccTBe. OOydyaromuecss y3HAIOT O BBIIAIOIMIUXCA pe3ysbTaTax,
MTOJYYEHHBIX B XOJ€ Pa3BUTHS MAaTEMAaTHKN KaK HAYKH, U UX aBTOPAX.

ConepxatenbHO-MeTOIMUECKass JUHUS «MHOXECTBa W JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA ~ DJIEMEHTaM  TEOPUM  MHOXKECTB.  T€OpETUKO-MHO>KECTBEHHBIE
MPEJICTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMAaTHKU W MPEAJIararoT
HanOoJiee YHUBEPCATBHBIN S3BIK, OOBEIUHSIONINN BCE pa3fenbl MaTEMaTUKH U e
MPWIOKEHUM, OHM CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCHMIUIAHBI B E€IUHOE
uenoe. IloaToMy BaXHO daTh BO3MOXHOCTh IIKOJIBHHUKY IOHHUMAaThb TEOPETUKO-
MHOJKECTBEHHBIM S3bIK COBPEMEHHOW MAaTEMaTUKM W MCIOJb30BaTh €ro JJis
BBIPAYKECHUS CBOUX MBICJIEH.



B kypce «Anrebpa n Hayana MaTeMaTHUYECKOr0 aHAJIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBl MAaTE€MAaTHYECKOr0 MOJIETUPOBAHMS, KOTOpblE NpPHU3BAaHBI C(HOPMUPOBATH
HAaBBIKU IIOCTPOECHUS MOJEIIEW PEAIbHBIX CUTYALUM, UCCIECIOBAHMS ITUX MOJIEIEHN C
NOMOIIbIO amnmapara aiareOpbl M MaTeMAaTUYeCKOro aHajlnu3a M HHTepHpeTaruu
IIOJIYYCHHBIX pE3yJIbTaTOB. Takue 3alaHusl BIUIETEHBI B KaXKIbIH W3 pa3leiioB
IIPOTrpaMMBl, IOCKOJIBKY BECh MaTepuall Kypca MIHAPOKO HUCIOJIb3YETCS IS PELICHUS
NPUKIAIHbIX 3anad. [Ipu pemeHuM peanbHbIX NPAKTHYECKUX 33134 ydaluecs
pPa3BUBAIOT Ha0JII0/1aTEIbHOCTD, YMEHHE HaxOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCHOJB30BaTh aAHAIOIHIO, 0000maTh M KOHKPETU3MPOBATh
npobnemy. JlearenbHoCTh 1Mo (OPMUPOBAHHUIO HABBIKOB PEILICHUS MPUKIAIHBIX 33724
OpraHu3yeTcsi B IMpPOLlECCE H3Y4YEHUsT BCEX TeM Kypca «Auredpa u Hayana
MaTeMaTHYECKOr0 aHAJIN3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM M1aHe Ha U3yuYeHHE Kypca aireOpbl U Hayal MaTeMaTUYeCKOro aHaIn3a
Ha 6a30BOM ypoBHE OTBOIUTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B Hegemo B 11
KJ1acce, BCero 3a JiBa roja ooyuenus — 170 yacos.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JAECATUYHBIC APOOU, MPOIEHTHI,
OecKOHEUHbIE  IepHoguYeckue  ApoOu.  ApupMeTHUecKHe  Oomepaluu  C
palMoOHAIbHBIMU YUCJIaMU, TPeoOpa30BaHus YUCIOBBIX BhIpaxkeHUH. [Ipumenenue
IpoOeil U MPOIEHTOB ISl PEIICHUs NMPUKIAJHBIX 3a[ad U3 Pa3JIMYHbIX OTpaciei
3HaHUM U PEATbHOM KU3HH.

JlelictBUTENbHBIE 4YHMCla. PalnuoHanbHbBIE W HUPpPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuu ¢ JACHCTBUTEIbHBIMH uuciaMu. [IpubnmxénHble
BBIYMCJIEHUS, IPABWIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Cremenp ¢ menbiM  TokaszareneM. CrammaptHas (Gopma  3ammcu
neicTBUTENbHOTO yucia. lMcmonb3oBanue moaxojsmiedl  (Gopmbel  3amucH
JNEUCTBUTENIBHBIX YHCEN I PEUICHUs] NPAKTUYECKUX 3a4ay U IPEACTABIICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  [lelictBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATyPAJTIbHON CTETICHHU.

CHHyC, KOCMHYC M TaHT'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa u TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHU . OcHoOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YpaBHEHHMs. HepaBeHCTBO, peEIICHHWE HEPABEHCTBA.
MeTon nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHU U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a4ad
M 33]1a4 U3 Pa3IMYHbIX 00JIacTel HayKU U PeaIbHON KU3HU.

DYyHKIUU U TPaPUKHU

OyHKIusA, crnocoObl 3amaHus GyHkmuu. [paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHUM ¢yHkuuu. Hymu dyHkumm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

Crenennast QpyHKIHMS C HATypaJbHBIM U IENBIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduK KOPHS 7-OU CTEIEHHU.



TpuroHomeTpudeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKUX
(G yHKITUH 9YUCIIOBOTO apTyMEHTA.

Hauaja MmaTeMaTH4ecKoro aHajn3sa

ITocnenoBaTenbHOCTH, CHOCOOEI 3aJaHus MOCJIeI0BAaTEIILHOCTEH.
MOHOTOHHBIE MOCJIEI0BATCIILHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccun. Dopmylia CIOXKHBIX MPOLEHTOB. Mcmonb30BaHWE NpOrpeccuu s
pEIIEHUS peaIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, omepanuyd HajJ MHOXecTBaMu. Jumarpammsl Oisiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara s OMUCAaHHUS PEeabHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia M BBIYUCTICHUA

HarypanbHubie u niensie yncina. [IpusHaku 1ea1mMoCcTy HelbIX YUCell.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOICTBA CTENEHMU.

Jlorapudm uncna. JlecITUUHbIE U HATYpaIbHBIE JOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBanue BeIpaXXEHHI, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIIUX CTEEHH C PalMOHAIbHBIM
MTOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIe ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUsI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpABHEHHN. PelmeHne npuKIagHbIX 3a/1ad ¢ MOMOIIBIO
CUCTEMBI JIUHEHWHBIX YPABHEHUU.

CuHcreMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHue  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajJad W3 Pa3JuuHbIX 00JlacTell HAYKHM W peaabHOU
KU3HU.

DOyHKUMHA U TPaPUKH

Oyukius.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
¢byHkuuu. MakcuMymbl 1 MUHUMYMBbl (QyHKUIuU. HamOosbliee M HauMeHbIlIEe
3HaYeHHe (PYHKIHUU HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMHI, UX CBONCTBA U TpadUKH.

[TokazaTenbHas u norapudpmMuydeckast GyHKIUU, UX CBOUCTBA U IPAPUKH.



Hcnonp3oBanne rpadukoB PYHKIUN JUIsl pEIICHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIUN Ui KCCIEIOBAHHUS TMPOIECCOB MU
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NpPH PEHICHUM 3aJad U3 APYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBHble pyHKIIMH. MeTOA UHTEPBATIOB /JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eomerpuueckuii ©  (PU3HYECKHI  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUHA.  DopMysibl  HAXOXKICHHS
MIPOU3BOAHON CYMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIENOBaHUIO (DYHKIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxkieHue HanbosbIIero 1 HaMMEHbUIETO 3HaUeHUs! PYHKIMHU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUIEHUs B
NPUKIIAHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOTO
dbopmyIioit unmu rpaduKoMm.

ITepBooOpa3zHas. Tabnuia nepBooOpa3HbBIX.

Wurerpan, ero reoMerpuyeckuid u (U3MYECKUU cMbIca. Bbluucnenue
uHTerpaina no gpopmyne Hetorona—IJleiiOHuma.



INNIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaremaTuka» JTOJDKHO 0OecleunBaTh
JOCTIKEHUE Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusl CICAYIOMNX JIHIHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOIro TMpeaMera
«MaremaTnka» XapakTepu3yrTCs:

I'paxx1aHckOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WJI€Ha POCCUHUCKOr0 OOIIECTBA, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSIMU 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPaX)TAaHCKON HIACHTHUYHOCTH, YBAKCHUS
K IIPOIIOMY M HACTOSIILIEMY POCCUMCKONW MaT€MaTUKH, [ICHHOCTHBIM OTHOIICHUEM
K JOCTHXKEHUSAM POCCUHMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JIOCTHXXEHHU B JPYTMX HayKaxX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTI'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIaJIa B OCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIECHU, pacCyXICHUN;
BOCTIPMMMYHBOCTBIO K MAaTEMaTUYECKHUM aCIleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA.

Pu3nYeCcKOe BOCHIUTAHUE:!

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpPECcax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJsipHas duznueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JIESITENbHOCTH, CBSI3AHHBIM €
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MareMaTUYecKoMy OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHU NIPAKTUYECKUX 3a]1a4 MaTEMATHYECKOM HAIPAaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTHUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpHEHTAlMell Ha IPUMEHEHUE MATEMATHMYECKMX 3HAHUM U1 pEelIeHus 3a7ad B
o0lacTh OKpyXKawlled cpeabl, IJIaHUPOBAaHUS IOCTYNIKOB M OIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUMN JJIs1 OKPYKAIOLIEH CPEbI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu M  OOIIECTBEHHON NPAKTHKH, IOHHMaHUEM
MaTEMaTUYECKOM HayKh Kak c@epbl YeIOBEUECKOW JIeATeNbHOCTH, JTaloB ¢
pa3BUTHA WM 3HAYUMOCTH I Pa3BUTHS LUBWIW3ALWN, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUSA MUDa;
TOTOBHOCTBIO OCYILECTBIATH INPOEKTHYI0 M MCCIEAOBATEINbCKYIO NESITEIbHOCTD
WHIVBHUIYaJIbHO U B TPYMIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsIMuU, YHUBEPCATbHLIMU Pe2YTAMUSHLIMU 0eUCBUIMU.

1)  Vuueepcanvnvie  noznaeamenwvnvie  Oeticmsus,  obecnequusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0oOyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJCcalowe2o  Mupda,  NpuMeHeHue  J02UYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBreie noruueckue AeUCTBUSA:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIUPOBATH
OTIpeNeICHHs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(uKaIy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUSA:
YTBEPAUTEIbHbIE U OTpHUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBEISIBIIAITH ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIONCHHUSIX W YTBEPKICHUSX;
npeajiaraTb ~ KPUTEpPUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAIOTHH;
MIPOBOIUTH CaMOCTOSATEIHHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUH (MIPSMBIE U OT IPOTUBHOIO), BEICTPAMBATh apTyMEHTAIIHIO,
MPUBOJNTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee MOAXOMAINNA C YIETOM
CaMOCTOATEILHO BBIICTIEHHBIX KPUTECPHUEB).

ba3oBrIe ncciienoBarenbCKue IEUCTBUA:

MCITIOJIb30BaTh BOMPOCHI KAK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyIupoBaTh BOMNPOCHI, (UKCHPYIOLIME MPOTHUBOpPEUUE, NpoOIemMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUI0, MHEHUE;

MIPOBOIUTH CaMOCTOSATENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
Oo0OBEKTa, SABJICHHS, MPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SBJIEHUSMU, IPOIIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH O00OIIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIAATh JIepUIMTHl MH(QOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsl PELICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

CTPYKTYpUpPOBaTh UHPOPMALUIO, TIPEJCTABIATh €€ B pa3lndYHbIX (popmax,
WJLTIOCTPUPOBATh TpadUUuecKy;



e OIICHUBATH HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMyHUKamueHwle Oelicméus, o0becneyusaom

chopmupoeaHnoCcms COYUATLHBIX HABLIKOE 00)UAIOUUXCAL.

Obuenue:

e BOCHpUHUMATh H (OPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMHU | IIEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHsSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /aBaTh IMOSICHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yIbTaT;

e B XOJIe OOCYXXJICHHS 3a7aBaTh BOIPOCHI TI0 CYIIECTBY O0CYKIaeMOM TEMBI,
POOJIEMBI, perIacMou 3aa4uu, BLICKA3bIBaTh MJICH, HAIICIICHHBIE HA ITOUCK
pEIICHMS; COIMOCTaBISATh CBOM CYXIEHUS C CYXICHUSAMH JIPYTHUX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3IMYUe M CXOJCTBO TO3UIUH; B
KOppeKTHOH popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TMpPEACTAaBIATh  Pe3yNbTaTbl  pEHIeHUs  3aJayd,  JIKCIEPUMEHTa,
UCCJENOBAHMSI,  NIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C y4ETOM 3a/]1a4 MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHn4eCTBO:

e IMOHMMATh M  HCHOJB30BATh  MPEUMYyLIECTBA  KOMaHJIHOHM U
MHIUBUYAJIbHOM paOOThI MPU PEIICHUH YUEOHBbIX 3a]a4; IPUHUMATh LIEJIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHHU3alMl0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e Y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CYXKIE€HHS, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPAMHUPOBATb CBOM JEHUCTBUS C JAPYTMMU YJI€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Yuueepcanonvie  pezynamuenvie oeticmeusl, obecneuusaiom
GdopmuposaHnue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTAaBJIAThH IUIAH, AJITCOPUTM PEUIEHUS 3a/1a4, BBIOUPATh CIIOCOO PELICHHS C
y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIB:

e BIJIAJICTh HAaBbIKAMHU IO3HABATEJIBbHOM pe(dIeKcuH Kak OCO3HaHHs
COBEPIIAEMBIX JNEHCTBUNA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJE€Th CHOCO0aMU  CaMOIIPOBEPKHM, CAMOKOHTPOJS Mpolecca U
pe3ysbTaTa pelueHus MaTeMaTUYeCKOH 3a1auH;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a1aud, BHOCHTb KOPPEKTHUBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa 1EId M YCIOBUAM, OOBSICHATH
MPUYHHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa U Havyalla MaTEMAaTUYECKOTO aHaInu3a
Ha YPOBHE CpEeHEro OoO0IIero oOpa3oBaHHs JOJKHO OOECIEeYUBATH JTOCTHXKCHHE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB:

10 KITACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TNOHATUSAMH: PALUOHAIBHOE M JCHCTBUTEIBHOE YHCIO,
OOBIKHOBEHHAsI M IECATUYHAS IPOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ PAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh TpUOIMAKEHHBIE BBIUMCICHUS, UCIIONB3YS MIpaBUila OKPYTJICHHS,
JeNaTh MPUKHUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUM.

OnepupoBaTh MOHATHUSMU: CTEIEHb C LEIBIM IOKa3aTeJIeM; CTaHJapTHas
dbopma 3ammMcu JACUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPAJIbHOW CTETICHH,
UCIIOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JEHCTBUTEIBHBIX YHCEN JJIS PEIICHUs
MPAKTUYECKUX 3a/1a4 U TIPEJCTABIICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
GhyHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHIATUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
palMoOHaIbHOE, HPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

Breinonuate npeodpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUN M peniaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHATh peoOpazoBaHMs IENbIX, PAMOHAIBHBIX M HPPAIMOHATBHBIX
BBIDKCHUM U pelaTh OCHOBHBIE  THUIIBI  LEJIBIX, pPAalMOHAIBHBIX U
UPpalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHATh ypaBHEHHSI U HEPABEHCTBA JIJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
Y 33]1a4 U3 PA3JIMIHBIX 00JIaCTeH HAYKHA U PEATbHON KU3HH.



MopnenupoBaTh peaibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIPAQXKEHMSI, YpPaBHEHHs, HEPaBEHCTBAa [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPAPUKH

OnepupoBath MOHATUAMH: (PYHKIUS, CIOCOOBI 3afaHusl (GyHKIIMH, 00JIacTh
ONpe/eNICHUs] M MHOXXECTBO 3HayeHUM (yHkuuu, rpaduk (QyHKUHH, B3aWMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUYETHOCTh (YHKIHMH, HYIH
GYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUKN AJIs PELICHUS] YpaBHEHUI.

Crpoutb W uuTaTh rpaduku JUHEHHON (DYHKIMM, KBaJAPATUUHOW (HYHKIIHH,
CTENEHHOW (PYHKIMU C IIEJIBIM TOKA3aTEIEM.

Hcnonp3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pEelIeHUH 3a7ad U3 APYTUX y4eOHBIX IMPEIMETOB U peallbHOM
’KU3HU; BBIpAXKaTh (POpMyrIamMu 3aBUCIMOCTH MEX]Ty BETUIHMHAMH.

Hauaja maTeMaTH4yeckoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATEIbHOCTh, apUPMETHUECKas U
reoMeTpuYecKas Iporpeccum.

OnepupoBaTh TOHATHSIMH: OECKOHEUHO YOBIBaIOIIas TEeOMETpUYEeCKas
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBarOLIEH Tr€OMETPUUECKOM MPOTPECCUU.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IUUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATEILHOCTEN U MPOTrPECCUN I PELLICHUS
peanbHbIX 334 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmnepupoBaTh MOHATHSIMH: MHOXKECTBO, OIl€paIlMH HaJ] MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JUisl  ONMCaHUus
pealbHBIX TPOIECCOB W SIBICHUH, MPH pEIICHHH 3aJad M3 JAPYTUX YYeOHBIX
MPEIMETOB.

OnepupoBaTb  NOHATHUAMHU:  OINpEAENEHHEe,  Teopema,  CIEJICTBUE,
JI0Ka3aTeNIbCTBO.

11 KIIACC

Yucsa v BbIYHCTEHUS

OnepupoBaTh TMOHATUAMH: HATypalIbHOE, I€J0€ YHCJIO; HCIOIb30BaTh
MPU3HAKU JETUMOCTHU TENBIX YUCEIl, PA3JIOKCHHE YHClia Ha TPOCThIE MHOKHUTEIN
IS peleHus 3aad.

OnepupoBath MOHSATHEM: CTETICHD C PAIMOHAIBHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMU: JIOTapu(PM UHKCTIA, JECATUYHBIE W HATypalbHbIC
J0TapuQpMBbI.



YpaBHEHUS U HEPABEHCTBA

[IpumeHaTs cBoOiicTBa CTemeHM M NpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: TOKA3aTEIbHOE YPABHEHUME W HEPABEHCTBO; PELIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

Bomonusate npeoOpa3oBaHMsl BBIpOKEHHUH, coAepKalluxX Jorapudmer;
ONIEpUPOBATh NOHATUAMU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOrapu(MUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxoaute pemenust mpocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEIICHHUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEHUHBIX YPABHEHUN [ PEILICHUSA IPAKTUYECKUX 3a/1a4.

Haxonuts pemieHuss NpoCTEUIINX CUCTEM U COBOKYIIHOCTEH PalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peaibHblE CHUTyallud Ha S3bIKE aureOpbl, COCTaBIATh
BBIDAXKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl 110 YCJIOBUIO 3aJayH,
MCCJIEeI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJBb30BAaHUEM anmnapara aareOpsl.

DYyHKIUU U TPAaPUKH

OnepupoBaTh MNOHATUAMU: TepUOAMYECKas  (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH ~(YHKIUH, TOYKH OKCTpeMyma (yHKUUH, HauOojbllIee U
HauMeEHbIlIee 3HAYEHUs (PYHKUMU Ha TMPOMEXKYTKE; HCIONb30BaTh X I
UCCIeI0BaHNS (PYHKIMH, 3aJaHHOIN rpa)uKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKA3aTEIbHOM, JOTapu(pMUUECKOH U
TPUTOHOMETPUUECKUX (YHKIUH; N300paxaTh UX Ha KOOPIAMHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh ISl PELICHUS] YPAaBHEHU U HEPABEHCTB.

N300paxatb Ha KOOPAMHATHOM MJIOCKOCTH T'paMKK JTUHEHHBIX ypaBHEHUI
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonwp3oBate rpaduku (QyHKUMH Ui HCCIIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh MOHATUSAMU: HENpPEpbIBHAS (PYHKIIMS; TPOU3BOAHAS (YHKIUH;
UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICT TPOU3BOJHON JUISl pELICHHUS
3a7ay.

HaxonuTte mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh MPOU3BOJHYIO JJISl UCCIIE0BaHMS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEI0BAHUS K TOCTPOCHUIO Tpa(UKOB.

Hcnonp30BaTe NMPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYUYLIETO PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHUSAMHU: TepBOOOpa3Hasi W  HUHTErpay; I[OHUMATh
reOMETPUYECKU U (PU3UUECKUIN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie dIeMEHTAPHBIX (DYHKIIHMM; BBIYHCIATH HHTETPAT
no ¢opmyiie Herorona—Jleitouuna.

PemaTe mpukiagHbie 3a7a4M, B TOM YHCIIE COHMATBLHO-DKOHOMHYECKOTO H
(bu3MYECKOT0 XapakTepa, CpeCTBAMU MAaTEMAaTHIECKOTO aHAIN3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kourpoasnsie | IIpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
MHoO)kecTBa palMOHAJIbHbBIX U
1 €HMCTBUTEBHBIX YCeN. PalluOHAJIbHBIE 14 1 bubmorexa [IOK
A -at https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oynkiun u rpaguku. CTeneHs ¢ HeIbIM 6 bubmuoreka [IOK
[oKa3areyiemM https://m.edsoo.ru/1568aba3
3 Apudmernueckuit KOpeHb N—Oi CTETeHH. 18 | bu6muoreka [{IOK
WppaunoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmyIibl
4 Tpuronomerpun. TpuroHomerpruyeckue 22 1 Bubmmorexa IIOK
p pHi-1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTebHOCTH U IPOTPECCUU 5 Bubmmorexa IIOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 060061IeHNE, cCUCTeMaTH3alus 3 | bubnuoteka [JOK
3HaHUU https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0




11 KIIACC

Konu4yecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Kourpoasnsie | IIpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
CreneHs ¢ palMOHAIbHBIM [T0KA3aTEIEM.
1 [TokazarenbHas ¢pynkuus. [lokasarenpHbie 12 1 bubmmorexa LIOK
YHKIUA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckas GpyHKLMSL.
2 HOFapl/IiMI/IquKI/IC (byaBIr]:eHI/ISI u 12 bubmmorexa LIOK
P yp https://m.edsoo.ru/f11c4afd
HEPABEHCTBA
TpuronomeTpuueckne GyHKINUN U UX
3 rpa(bI/IKI/I T I1)/Ir0H0MeTq)IquCL:cI/Ie 9 1 bubnrorexa LIOK
P b p https://m.edsoo.ru/fl 1c4afd
HEpaBEHCTBA
N bu6mmoreka [JOK
4 IIpoussonnas. IIpumenenne npous3BoAHON 24 1 httns://m_edsoo.rwl Ledafd
bu6mmoreka [JOK
> Hurerpait i ero npuMeHeHHA ? https://m.edsoo.ru/f11c4afd
bu6nuoreka [JOK
i 12 1
6 CHeTeMEI ypaBHeHHi https://m.edsoo.ru/f11c4afd
Bbu6nuoreka [JOK
H
7 ATYPAIBHPBIC H HEIbIE HHCTA 6 https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHue, 006001IeHNE, CHCTEMATH3aITUS 18 ) bubnnoreka [IOK
3HaAHUU https://m.edsoo.ru/f11c4afd
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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