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HOACHUTEJIBHASA 3AITUCKA

PaGouass mporpamma ydeOHOTO Kypca «Anrebpa ¥ Hadajla MaTeMaTHUYeCKOTrO
aHanm3a» 06a30BOr0 ypoBHS 11s oOygatonuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepaibHOr0 TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHJapTa CPEJHEro OOIIero
oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMN, NPEIBSIBIIEMbIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, M TPAAUIIMKA POCCUKCKOTO 0Opa3oBanus. Peamm3amus
MpOrpaMMbl 0OECIIEYMBAET OBJIAJICHUE KIHOYEBBIMH KOMIIETEHIIMSIMU, COCTABIISIIOIIMMHU
OCHOBY JJIi CaMOpa3BUTHsI M  HENPEPBIBHOIO  00pa3oBaHMs, IEJIOCTHOCTD
OOILIEKYIbTYPHOTO, JMYHOCTHOTO M  IIO3HABATEILHOTO  Pa3BUTUS  JIMYHOCTH
oOydJarommxcs.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTEMaTHYECKOTO aHAIU3a» SIBISETCA OJHUM U3
HanOoJIee 3HAYMMBIX B IIPOTpaMMe CTapIIEeH IIKOJIBI, TOCKOIBKY, C OJHOW CTOPOHBI, OH
oOecrieunBaeT WHCTPYMEHTAIBHYIO 0a3y IS M3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JAPYrod CTOPOHBI, (OPMHUPYET JOTHYECKOE U aOCTPAKTHOE MHBIILJICHUE
y4YallluXCsi Ha YpPOBHE, HEOOXOAMMOM JJiI OCBOCHHS KypCOB HWH(OpPMATHKH,
OOIIIECTBO3HAHUS, HCTOPUM, CJIOBECHOCTH. B pamkax [HaHHOTO Kypca ydaliuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HAyKH, KOTOpas (GOpMyIUpyeT CBOH
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMe.

Kypc anreOpsl m Hayanm MaTeMaTHYECKOTO aHalM3a 3aKiIa/IbIBa€T OCHOBY IS
YCHENIHOTO OBJAJACHUS 3aKOHaMU (DU3UKU, XUMHUHU, OMOJIOTHH, TOHUMAHUS OCHOBHBIX
TEHJEHIIUH DKOHOMHKH M OOIIECTBEHHOW J>KW3HH, ITO3BOJISIET OPUEHTUPOBATHCS B
COBPEMCHHBIX MU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MCIOJIb30BaTh UX
B TIOBCCTHEBHOW XW3HU. B TOoXe Bpems OBIaJeHHE aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH  MaTEMaTHYECKUMU KOHCTPYKIMSMH  pa3BUBAa€T yMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTD YTBEPKICHMUSI, HCTIOIB30BaTh 0000IIEHNE
U KOHKpETH3allMio, a0CTparmpoBaHWE M aHAJIOTHIO, (GOpPMUPYET KpeaTHUBHOE U
KPUTHYECKOE MBITIUICHHE. B X0/1e m3yueHus anreOpsl 1 Hadajl MaTeMaTHIeCKOTO aHaIH3a
B CTapIIeil MIKOJIE yYallhecs MOJIy4aroT HOBBIM OMBIT PEIICHHS MPUKIAJAHBIX 3ajad,
CaMOCTOSATENLHOTO TOCTPOCHUSI MATEMAaTHYECKUX MOJIENCH peabHbIX CUTyalluil u
WHTEPIPETAUNA TIOJYUYCHHBIX PEIICHHUM, 3HAKOMSTCS C MPUMEpPaMHU MATEMaTHYECKUX
3aKOHOMEPHOCTEH B IMPUPO/IC, HAYKE M B UCKYCCTBE, C BHITAIOIITUMHUCS MAaTEMATHUYCCKUMU
OTKPBITUSMHU U UX aBTOPAMHU.

Kypc o6mamaer 3HAUYUTENBHBIM BOCHHUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIM
peanu3yeTrcss Kak dYepe3 y4ueOHBIM MaTepual, CHOCOOCTBYIOMUN (HOpMUPOBAHHIO
HAyYHOT'O MUPOBO33PECHHUS, TaK U Uepe3 criennPuKy yaeOHOH IeaTeTbHOCTH, TpeOyromei
CaMOCTOSTEIILHOCTH, aKKYpPaTHOCTH, IPOJODKUTEILHON KOHIIEHTpAIlMd BHUMAHHS |
OTBETCTBEHHOCTH 3a TMOJyUYCHHBIN pe3yJIbTar.



B ocHoBe Meronuku oOy4yeHHs anredpe W HavajsaM MaTeMaTUYeCKOTo aHaln3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

CrpykTypa Kypca «AnreOpa M Hadajla MAaTeMaTHYECKOrO aHaIu3a» BKIKOYAET
CIEAYIOIINE COJEPKATEIbHO-METOOUYECKHE JIMHUM: «YUucna ¢ BBIYUCICHUS,
«Dyukuuu U rpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hawama maremaTtnueckoro
aHanu3a», «MHOXecTBa M JOTrMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JVHUH U3Y4aloTCsl HA MPOTSHKEHUU JIBYX JIET 0OYUYeHHsI B CTapIIel MIKOJe, €CTEeCTBEHHO
JOTIOJIHSISL IPYT IPYTa U MOCTEIIEHHO HACKIIIAsiICh HOBBIMU TEMaMU U pa3fiesaMu. J[aHHBII
Kypc SBIISIETCA MHTETPATUBHBIM, IIOCKOJBKY OOBEIUHSAET B cebe cojepx aHue
HECKOJBKMX MaTEMaTUYECKUX TUCHUILUIMH: alredpa, TPUTOHOMETPUS, MaTeMaTHUYEeCKUI
aHalu3, TeOpusi MHOXKECTB U Ap. [lo Mepe Toro kak ydaimuecs OBIaJeBalOT BCE Ooee
IMIMPOKUM MaTeMAaTUYECKUM ammapaToM, y HHUX TIOCIeI0BaTeNbHO (QOpMHUpYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYIO MOJENb PEANbHOW CUTYAILMH,
NPUMEHSTh 3HAHUS, TOJYyYeHHbIE B Kypce «AnreOpa W Hayaia MaTeMaTHYEeCKOTO
aHaIKM3a», JI PEIIEHUs CAMOCTOSATEIbHO C(HOPMYIUPOBAHHOW MAaTEMATUUECKOM 3a/1a4H,
a 3aT€M MHTEPHPETUPOBATH MOJYUCHHBIA PE3YNIbTAT.

CopepxxarenpHo-MeTOoqMYeCcKass JUHUSA «Yucna ¢ BBIYMCICHUS» 3aBEpLIACT
(GopMUpOBaHNME HAaBBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHUCEN, KOTOpPOE ObLIO
HAa4YaTo B OCHOBHOHM 1kone. B crapmieil mkose ocoboe BHUMaHHE YIEISAETCS
(GOpPMHPOBAHUIO TMPOYHBIX BBIYHMCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJIb30BAaHUE PA3IUYHBIX (HOpPM 3amKMcH  JAEUCTBUTENBHOIO YHCIA, YMEHUE
PalMOHAJIBHO BBINOJHATH JICUCTBUS C HUMU, JA€JaTh MPUKUAKY, OLICHUBATH PE3yJIbTaT.
OOyuaroiecs TMOMY4YalOT HABBIKA NPUONMMKEHHBIX  BBIYMCICHUN, BBITOJHEHUS
JEUCTBUN C YHUCJIAMH, 3alMCAaHHBIMA B CTaHJIApPTHOW ¢dopme, MCIOJIb30BaHUS
MaTE€MaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAXKEHUIA.

JIunus «YpaBHEHUS U HEPABEHCTBAY PEATM3YETCS Ha MPOTSHKEHUH BCEro 00yUEeHUS
B CTapllIEH IIKOJIE, TOCKOJIBKY B KXKJIOM pa3Jielie IpOorpaMMbl IPEyCMOTPEHO PELIEHUE
COOTBETCTBYIOLIUX 3a7a4. O0yyatonirecs OBjIaAeBat0T Pa3InYHbIMUA METO/IaMHU PEIICHUS
LEJbIX, PAalUOHAIBHBIX, HPPALMUOHAIBHBIX, MOKA3aTEIbHbIX, JOrapu(pMUUYECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUI, HEPABEHCTB M UX cucTeM. [lomydeHHble ymeHus
UCIIOJIB3YIOTCS. TIPU MCCIAEAOBAaHUM (PYHKIUH C MOMOIIbIO MPOU3BOJHOM, pEUICHUU
NPUKIAAHBIX 337a4 U 33/7a4 Ha HAXOXICHUE HAMOOJBIINX W HAUMEHBIIUX 3HAYCHUUN
bynkuuu. JlaHHas comepkaTenbHas JUHUS BKIIOYaeT B celsi Takxke (popmupoBaHme
YMEHUH BBIMOJIHATH pacu€Thl MO (opMysiaM, NpeoOpa3oBaHUs LEbIX, PALIMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BBIPAXKEHUH,
coAepKalMX cTeneHu U Jjorapudmel. bmaronmaps wusydeHuro anreOpanueckoro
MaTepuaga MPOUCXOAUT JalIbHEHIee pa3BUTHE aJTOPUTMUYECKOTO M abCTPaKTHOTO
MBIIIICHUS yY9aImuxcs, GOPMUPYIOTCS HaBBIKK JEAYKTHUBHBIX PACCyKIIEHUU, pabOTHI C
CUMBOJIbHBIMH (POpMaMU, MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEW B BHJIE



paBeHCTB W HepaBeHCTB. Anrebpa mnpeanaraer 3(Q(eKTHUBHbIE HWHCTPYMEHTHI IS
pELIeHMs TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aa4, HArJISAHO IEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK sI3bIKa HAyKH.

ConepxxarenpHo-MeTOMYECKass JUHUSA  «DyHKIMM W Tpa@UKA»  TECHO
HeperjeTaeTcs ¢ APyTMMHU JIMHUAMU Kypca, MOCKOJIBKY B KaKOM-TO CMBICHE 3aJaéT
MOCJIEIOBAaTEIBHOCTh HM3yYEHHsI MaTepuayia. M3yueHue CTENneHHOHM, IOKa3aTeNbHOM,
Jorapu(pMUUECKOl W TPUTOHOMETPHUECKUX (YHKUUNA, WX CBOMCTB U TpadHKOB,
UCIOJIb30BaHNE (PYHKUMH Ui pELIeHUs 3a4ad M3 JPYruxX Y4YEOHbIX IPEIMETOB HU
pEeabHOM KU3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAJIM30M, TaK U C PEILICHUEM
ypaBHEHU U HepaBeHCTB. [Ipu 3ToM Oosblloe BHUMaHUE ynaenseTcs: (OpMHUPOBAHUIO
YMEHHsI BbIpaXaThb (OpPMyIaMH 3aBHCHUMOCTH MEXKIY pPa3IMuHbIMH BEIHMUYMHAMH,
UCCIIEIOBaTh IMOJIy4eHHbIE (QYHKIMH, CTPOUTh uX rpadukd. Marepuan >Tol
COJICP>KATEIIbHOM JIMHUM HALEJEH HAa pPa3BUTUE YMEHUI M HABBIKOB, IO3BOJISIFOLIUX
BBIpaXXaTh 3aBUCHUMOCTU MEXJYy BEJIMUYMHAMU B Pa3IU4HON (opMe: aHaIUTHUYECKOH,
rpaguueckoil u cinoBecHor. Ero nzyuenue cnocoOCTBYeT pa3BUTHIO aJlrOPUTMUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIMH, UCII0JIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHass auHUs «Hadama MaTreMaTHyecKkoro aHaiu3a» MO3BOJSET
CYLIECTBEHHO pAaCUIMPUTh KPYr KaK MaTeMaTHYEeCKUX, TaK WM NPUKIAJHBIX 3a1ad,
JNOCTYNHBIX OOYyYarOUIMMCs, Y KOTOPBIX HOSIBISIETCS BO3MOXHOCTb HCCIIENOBaTh U
CTpOUTh Tpa@uKu (PYHKIUH, ONpEAeNsITh UX HauOOJbIINE W HAUMEHbBIINE 3HAUYCHMUS,
BBIUHMCIIATH IUIONIAAU (QUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH W YCKOPEHUS
npoueccoB. JlaHHas colep)KareiibHas JMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOEHUSI MaTEMAaTUYECKUX MOJIEIIEN PEANIBHBIX CUTYalllid, HAXOKIEHUS HAaUITy4IIero
pelieHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX, 3a/1ayax.
3HaKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHallu3a CIOCOOCTBYET Pa3BUTHUIO
abCTpakTHOro, (POPMATBHO-IOTUYECKOTO U KPEATUBHOTO MBILLIEHUS, (POPMHUPOBAHUIO
YMEHUH paclio3HaBaTh NPOSBICHUS 3aKOHOB MaTEMAaTUKH B HAYKE, TEXHUKE U UCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIONIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTHUS
MaTE€MAaTHUKH KaK HAyKH, U UX aBTOpax.

CopepxarenbHo-MeToAMYecKass JUHHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSLIEHA 3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOXKECTBEHHbIE MPEICTABICHUS
IPOHU3BIBAIOT BEChb KypC IIKOJBHOW MaTeMaTHMKM W TpeajiaraloT Hauoosee
YHUBEPCAIBHBINA S3bIK, OOBEAUHSIOMNNA BCE pa3/ielibl MaTEeMAaTUKN U €€ MPUIOKEHUH,
OHM CBSI3BIBAIOT pPa3Hble MaTEMaTHYECKHWE IUCUMIUIMHBI B eAuHoe 1enoe. [loatomy
BaKHO J1aThb BO3MOKHOCTh IIKOJBHUKY MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOW MAaTEMATHKHU U MCIOJb30BaTh €r0 IS BEIPAXKEHHSI CBOMX MBICIIEH.

B kypce «Anre6pa um Hayajla MaTEeMAaTUYECKOTO aHaIM3a» MPUCYTCTBYIOT TaKXkKe
OCHOBBI MaTEMaTHUECKOT0 MOJIEIMPOBAHUSL, KOTOPBIE MPU3BaHbI CPOPMHUPOBATH HABBIKU
MOCTPOEHUSI MOJIEJIEN peabHbIX CUTYyallUil, UCCIENOBAHUS ATUX MOJENIEH C MOMOIIbIO



anmapata anreOpbl M MaTeMaTUYECKOTO aHajiu3a M HHTEPHpPEeTali IOJTYYEeHHBIX
pe3ynpTaToB. Takue 3aJaHus BIUIETEHBI B K&K/ U3 pa3esioB MPOTrpaMMbl, TOCKOJIBKY
BECh MaTepual Kypca IIMPOKO UCHOIB3YeTCs Ui PElICHUs MPUKIAAHBIX 3amad. [lpu
pEIIeHNH pealIbHBIX MPAaKTUYECKUX 3ajlad ydalluecss Pa3BHBAIOT HAONIONATENbHOCTD,
YMEHHE HaXOOUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BATH AaHAJOTHIO,
000011aTh U KOHKPETU3UPOBATH MpodsieMy. [lesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB
pellieHus] MPUKIATHBIX 33/7a4 OPraHM3YyeTCs B MpOIlecce M3Y4YEHHUS BCEX TEM Kypca
«Anrebpa 1 Havyajga MaTEMaTUYECKOTO aHATTN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha W3ydeHHE Kypca aureOpbl M Havyal MaTeMaTHYeCKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hejiento B 10 kitacce u 3 yaca B HEZIEIIO
B 11 kiacce, Bcero 3a iBa roga o0yuenus — 170 yacos.



COILEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucaa v BIYMCICHUA

PaunonansHeie yucna. OOBIKHOBEHHBIE M JIECATHYHBIE JPOOH, IPOLIECHTHI,
OeCcKOHEUYHBIEC TIEPUOANYECKUE APOoOH. AprpMETHUECKHUE OTIEpAlluU C PAlMOHATLHBIMU
quclIaMy, IPeo0pa30BaHNs YUCIOBBIX BbIpakeHUM. [IpuMenenune npobeil n npoIeHToB
JUISL peLIeHUs IPUKIIAAHBIX 3314 U3 PAa3JIMYHbIX OTPACICl 3HAHUM U peabHON KU3HH.

JlelicTBuTENbHBIE  4YMCla. PanWoHanbHBIE W HUPPALMOHAIBHBIE  YHCIIA.
ApudmeTrnueckue omepanuu ¢ JEHCTBUTENbHBIMH  4uciaMu. [IpubnuxEéHHbIE
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenens ¢ 1enbiM nokasareiaeMm. CrtangaptHas gopma 3alucH AEHCTBUTEIBHOTO
yucna. Vcnonbs3oBanue noaxonsdmedl (opMbl 3alMCH JIEHCTBUTENBHBIX YHCEN MAJIs
peleHns MPaKTUYECKNUX 3a4a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrnuecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelcTBUs ¢ apuMeTHIeCKUMU
KOPHSIMHU HaTypaJbHOU CTETICHH.

CHHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT'€HC YMCJIOBOIO apryMeEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[Tpeobpa3zoBanue TPUTOHOMETPUUECKUX BBIPAKECHUIA. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHnEe ypaBHEHUIM M HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3a]1a4 U 3a/1a4
U3 pa3IMYHBIX 00JaCTel HAYKU U peabHOM KU3HU.

DOyHKUMH U TPaPUKH

Oyukius, crocoObl 3amanus ¢yHkuuu. ['paduk dynkuuu. BzanmHo oOpaTHbie
byHKIINN.

OOusacTb ompenesieHds M MHOXKECTBO 3HaueHUd (ynkiuu. Hymu dyskumm.
[TpomexxyTkH 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE PYHKIUU.

CrenenHast QyHKIMS C HaTypajbHbIM W LENbIM Toka3areneMm. EE cBoiicTBa u
rpaduk. ColicTBa 1 rpaduk KOpHS N-O CTENEHHU.

TpuronomeTpruyeckasi OKpy>KHOCTb, OIIPEIETICHUE TPUTOHOMETPUUYECKHUX (DYHKIIMIMA
YUCJIOBOTO apryMEHTa.

Hauyana MmaTeMaTH4ecKOro aHajaim3a



[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUsl TMOCIEIO0BATEIHLHOCTEH. MOHOTOHHBIC
IIOCJIEA0BATEIBLHOCTH.

Apudmernueckas W TEOMETpHUYECKas Nporpeccu. becKoHeuHO yObIBaromias
reoMmerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUYECKON
nporpeccur. PopmyIia CIOKHBIX TPOLIEHTOB. MIC0Ib30BaHUE MPOTPECCUU ISl PELLICHUS
peaNIbHBIX 3aJ1a4 MPUKIATHOTO XapAKTEPA.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, omepaluu HajJ MHOXecTBamH. Jluarpammbl OJilsiepa—BenHa.
[IpuMeHEHNE TEOPETHUKO-MHOXKECTBEHHOIO —ammapara JUisi ONHCAaHUs pealbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KUIACC

Yuciaa v BIYMCICHUSA

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

Crenensp ¢ palmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTENIEHMU.

Jlorapudwm yucna. [leciTuuHbie U HATypaJbHBIE JIOTApU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHne BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpa3oBaHue BBIpaKEHUN, COJEpPXKAIIUX CTENEHU C  PalMOHAIBHBIM
II0KA3aTEeIIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JMHEMHBIX YpaBHECHWU. PellleHME NPUKIaAHBIX 3aJad C TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUI, CUCTEM U HEPABECHCTB K PELICHHI0 MaTEMaTUYECKUX
3a/1a4 ¥ 3a7]a4 U3 pa3InuHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HU.

DOyHKUMH U TPaPUKH

Oyukrus. [lepuognueckue ¢yukiuu. [IpomMekyTKM MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMBI QyHKITMU. Hanbosbiiiee u HanMeHbIlee 3HaueHne PyHKITUU
Ha MIPOMEKYTKE.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanne rpadukoB (YHKIUN JUIsi PEIICHHWs ypaBHEHUN W JIMHEWHBIX
CUCTEM.



Hcnonp3oBanue rpapukoB (YHKIUM Ui WCCIENOBaHHUS TPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MpPU PEIICHHH 3aJad M3 JPYTUX Y4YEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI THTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBoanas ¢pyukiuu. ['eomeTpuueckuit 1 PU3NIECKUI CMBICI TPOU3BOTHOM.

[TpousBoaHbie 3MeMeHTapHBIX (QyHKIMA. POPMYINbI HAXOXKICHHUS MPOU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKIIHIA.

[TpumeHeHre NPOU3BOJHOM K HCCIENOBAHUIO (PYHKIMA HAa MOHOTOHHOCTb H
sKkcTpeMyMbl. HaxoxaeHune HaumOosbLIEro M HaWMEHBUIErO 3HauyeHUs (YyHKIUU Ha
OTpE3Ke.

[IpumeHeHne NpPOWM3BOAHOM [UII HAXOXKIACHHS HAWIYYIIETO pEIICHUS B
NPUKIIAHBIX 3a/1a4ax, UIsl OIPEEIIEHUsI CKOPOCTH MpOIlecca, 3aJaHHOT0 POpMYJIoN K
rpadukom.

[lepBooOpazHas. Tabnuia nepBooOpa3HbIX.

WuTerpai, ero reoMeTpuyeckuii M puU3nyeckuii CMbICII. Bpruncienue nHTerpaia no
dbopmyne Herorona—JleiOnumna.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpenMera «MaTemaThkay JOJDKHO — OOECIeunBaTh
JOCTI)KEHUE Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs CICAYIONUX JTHYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE  pe3yJbTaThl  OCBOCHHMS  MPOrpaMMbl  yd4eOHOro  mpeamera
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK OOYyYaroIIerocss Kak aKTUBHOTO WU
OTBETCTBEHHOTO 4JI€Ha POCCHICKOr0o OOIIECTBa, MPEICTABICHUEM O MaTeMaTHYECKHUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUMN, TPOIIEAYP IPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHUEM B3aUMOJICHCTBOBATH C COIMATIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX QYHKIUSAMU U Ha3HAYCHHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUMCKON TpPaxJaHCKOM HWJIECHTUYHOCTU, YBAXKEHUS K
MPOILIOMY M HACTOAIIEMY POCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTeMaTUKOB M POCCHUMCKON MaTEMaTUYECKOM HIKOJBI, K
UCITIOJIb30BAHUIO ATUX JIOCTUKEHUHN B IPYTUX HAYKAX, TEXHOJOTUAX, CPepax SIKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEW POCCHICKOro Hapoja; ¢ (POPpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHUS, STUYECKOTO TOBEJECHHUS, CBS3aHHOTO C NPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAYKH U JESITEIbHOCTHIO YUYEHOI0; OCO3HAHUEM JIMYHOTO
BKJIaJ1a B IOCTPOEHNE YCTOWYUBOTO Oy IyIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHUpPY, BKJIIOYas OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHHUM, PAaCCyK/IEHUN; BOCIIPUUMUYUBOCTBHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO U 0e€30MacHOTO 00pa3a JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO  (370pOBOE TIHTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATAH M OTABIXA,
perynspHas ¢u3nueckass aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, TPU
3aHSATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYAYy, OCO3HAaHHUEM IIEHHOCTU TPYAOJIIOOUs, WHTEPECOM K
pasznu4dHBIM chepam MpoPecCHOHATIBHOMN e TeTbHOCTH, CBSI3aHHBIM C MATEMAaTUKOU U €€
MPWIOKEHUSIMA, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP Oymymiel mpodeccun u



peanu30BhIBATh COOCTBEHHBIE JKU3HEHHBIC TIJIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa30BaHHMIO W CaMOOOpPA30BAHHMIO HA MPOTSHKCHUHM BCEU JKU3HM,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MAaTEMaTHUECKON
HaIPaBJICHHOCTH.

IKOJOTrHIECKOe BOCIIMTAHHUE:

COPMHPOBAHHOCTBIO  DKOJIOTHYECKOW  KYJIBTYPhI, TOHWMAHHEM  BIUSHUSA
COI[MATIbHO-?KOHOMUYECKHUX MTPOIIECCOB HA COCTOSIHUE TPUPOTHON U COLIMAIIBHOU CPEbL,
OCO3HaHMEM TIJIO0AJIBHOTO XapaKTepa HSKOJOTMYECKUX MpoOiieM; OpUEHTaluell Ha
NpUMEHEHUE MaTEeMaTUYECKUX 3HAHWM N7l pelleHus 3a7ad B 00JacTH OKpysKarouien
Cpellbl, TUTAaHUPOBAHUSA TIOCTYNKOB M OIICHKM HMX BO3MOXKHBIX IOCJIEICTBUM s
OKPYKaIOIIEN CPEIBL.

ILleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOPMHUPOBAHHOCTBI0O  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTEMaTUYECKOM
HayKH Kak c(epbl YETOBEYECKON IEATCILHOCTH, TAMOB €€ Pa3BUTUS U 3HAYUMOCTHU JIJIst
pPa3BUTHS [MBUJIM3AIMU; OBJIAJICHUEM S3bIKOM MAaTEMAaTHKA U MaTeMaTUYeCKOU
KYJbTYpPOU KaK CPEICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeameTHble pe3yibTaTbl OCBOCHHS MpPOrpamMMbl y4eOHOro mpeaMmeTa
«MaremaTnka» XapakTEpU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAM ENbHbBIMU
0elcmeusAMU, YHUBEPCATLHBIMU KOMMYHUKAMUBHLIMU OeUCEUAMU, YHUBEPCATbHbIMU
Dpe2yAAmueHbIMU OeUCMBUAMU.

1) Vuueepcanvnvie noznasamensusle Oeticmsus, obecneyusaiom gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECcco8 ooOyuarowuxcs (0ceoeHue memooos NO3HAHUS
OKpYHCaOuieco Mupa, NpUMeHeHue J102ULeCKUx, Uccie0o8amenbCKux onepayutl, YyMeHuu
pabomams ¢ uHpopmayueli).

ba3oBble Jornueckue aeiicTBUA:

— BBIABJIATH W XapaKTE€PU30BATh CYLIECTBEHHBIE IPU3HAKK MaTEMaTHYECKHUX
OOBEKTOB, TOHATUH, OTHOLICHUM MEXIy MNOHATUIMH;, (HOPMYIUPOBAThH
ONpENENEeHUs]  NOHATUH;  yCTaHABIMBAaTh  CYLIECTBEHHBIM  NPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JJsi OOOOLIEHUS U CpaBHEHUsS, KPUTEpUU
IPOBOJIMMOI0 aHAJIN3a;

— BOCIpPUHMMATh,  (GOPMYIUpOBaTb U  NIPEeoOpa3OBbIBATh  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPUIIATENbHBIC, €IMHUYHbIC, YACTHBIEC U 00IIKE; YCIOBHBIE;

— BBISBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS B
(dakTax, TaHHbBIX, HAOJIOJACHUIX U YTBEPXKACHUSX; MpeasiaraTh KpUTEpUU s
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEYU;
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— JenaTh BBIBOALI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

— TNPOBOAUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsiMBIE ¥ OT IPOTUBHOTO), BEICTPAUBATh APTYMEHTALIUIO, TPUBOAUTH IPUMEPHI
U KOHTPIPUMEPHI;

— 000CHOBBIBaTH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

— BBIOMpATH c1IOCO0 pereHus yueOHoM 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peuieHusi, BbIOMpaTh HamOoJiee MOAXOASIIUA € Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KakK MCCIEIOBATEIbCKUA HMHCTPYMEHT MO3HAHUS;

dbopMynupoBaTh  BONPOCHL, (GUKCHUPYIOIIME MPOTHBOpEUHE, MpodiemMy,

yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POpMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh

CBOIO ITO3ULIUI0, MHEHHE;

— TPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEAOBAHUE 110
YCTaHOBJICHHIO OCOOCHHOCTENH MaTEMaTUYECKOTO O0BEKTA, SIBJIEHUS, IpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

— camMoCTOATENbHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM
OPOBEAEHHOIO HAOJMIOJCHUS, HCCIEIOBaHUs, OLEHUBAaTh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

— MPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE NIpoLECcCa, a TaKKEe BBIJIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanmueii:

BBISIBIIATH Jepunuthl MH(pOpMaIuu, JaHHBIX, HEOOXOJUMBIX HJisi OTBETa Ha

BOIPOC U JJIsl pEUICHUS 3a/1auH;

— BbIOMpaTh MHGOPMAILIUIO U3 MCTOUYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIIMIO PA3TMYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,

— CTPYKTypHpOBaTh WH(OpMAIMIO, MNPEACTaBIATh €€ B pa3IMyHBIX (opMax,
WJUTIOCTPUPOBATH TpaUueCcKH;

— OLICHMBATh HAJEKHOCTh UH(OPMAIIUH 10 CAMOCTOSITENBHO CPOPMYITUPOBAHHBIM

KPUTCPHSIM.
2) Vuusepcanvhvie = KOMMYHUKamueHvle  Oelicmeus, obecneuusaiom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUAIOUWUXCSL.
O0menue:

— BOCIPHUHMMATHh U (HOPMYIHPOBATH CY>KICHHUS B COOTBETCTBHM C YCIOBHUSIMHU U
HEeJSIMA OOILEHUS; SCHO, TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U IMCbMEHHBIX TEKCTaX, AABaTh IIOSICHEHMS 110 X0y PELICHHUs 3a4a4H,
KOMMEHTHUPOBATH MOJTYyYECHHBIN PE3yJIbTaT;
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— B Xoae oOCYXIeHHs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJIeMBbl, pemaeMoi 3aJadud, BBICKA3bIBATh WJCH, HAIEJICHHBIC Ha ITOUCK
pEIIEHNUS; COMOCTABIISITh CBOU CYXKJICHUSI C CYKICHUSIMU JIPYTUX yYaCTHUKOB
nuanora, oOHapyKMBaTh pa3iMyMe U CXOJICTBO MO3UIUI; B KOPPEKTHOM dhopme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

— TPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIEPUMEHTa, UCCIEHOBAHUS,
MPOEKTA; CaMOCTOSITEIbHO BBIOMpaTh (hOpMaT BHICTYIUICHUS C y4ETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUH.

CoTpyaHu4vecTBo:

— TOHMMATh W HCIMOJH30BATh MPEUMYIECTBA KOMAHIHOW W WHIWBUIYyaIbHOU
paboThl TMpU pEHICHUU Y4eOHBIX 3aJlay; MPUHUMATh 1€b COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPTaHU3aAIMI0 COBMECTHOU pabOThI, paclpeiesiTh
BUJIbI pabOT, JOTOBApUBATHCS, OOCYXXKJIAaTh MPOILECC M PE3yJbTaT PpadOThI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

— y4dacTBOBaTh B TpynmoBbIX (opmax paboThl (0OCYXIEHHUS, OOMEH MHEHUI,
«MO3TOBBIE INTYPMBI» ¥ HWHBIC); BBHINOJHATH CBOIO YacTh pabOTBI U
KOOPJIMHAPOBATh CBOM JCUCTBHUS C JAPYTMMH WICHAMH KOMaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJIaJla B OOIIUM MPOIAYKT IO KPUTEPUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

3) Vuusepcanvnvle pezynamuenwvle Oeiicmsus, obecneyusaiom Gopmuposarue

CMBLCII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzamnus:

— COCTaBIIATH IJIaH, aJITOPUTM PEIIECHUS 3aJlay, BBIOMPATh CHOCOO pEIIeHUs C
y4€TOM  HMMEIOIIUXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apTyMEHTHUPOBAaTh M KOPPEKTHPOBATH BApUAHTHI PEIICHUNW C Y4ETOM HOBOH
uH(popmanuu.

CaMOKOHTPOJIb:

— BJAJETh HABBIKAMH MO3HABATENHHOUN pedIeKCUN KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUN U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YyJbTATOB; BJIAJETh CIIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTpPOJII  Tpollecca W pe3yibTaTa  pelieHus
MaTeMaTUYECKOM 3a4auu;

— TPEIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IMPHU PEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAHACHHBIX OIMNOOK, BBISBJICHHBIX TPYIHOCTEH;

— OIIEHUBaTh COOTBETCTBUE pe3yJibTaTa IEJIU U YCJIOBUSIM, OOBIACHATh MPUUUHBI
JOCTIDKCHUSI WJIM HEIOCTH)KCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJWUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI
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OcBoenne yueOHOro Kypca «Airedbpa M Hayalda MaTeMaTHYECKOrO aHAIMW3a» Ha
YpOBHE CpeaHero o0mero oOpa3oBaHUS JOJDKHO OOECIeYnBaTh JIOCTHIKEHUE
CIICYIOIIMX MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia 1 BbIYMCICHUS

OnepupoBaTh  INOHATUSAMHU:  PAlMOHAIIBHOE M JEHCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHA U JA€CATUYHAs IpOOb, IPOLIEHTHI.

BrmonuaTe apudmMeTnyeckue onepanuy ¢ paluoOHAIBHBIMU U EHCTBUTEIbHBIMU
YUCIIAMH.

BremonusaTe npubnumkEHHbIE BBIYUCICHUS, WCIONb3YysS MpaBHIIa OKpPYTJICHHUS,
JieaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BIYMCICHHN.

OmneprpoBaTh NOHATUAMU: CTENEHb C IIEJIBIM [MOKAa3aTeJeM; cTaHAapTHas gopma
3alMCH JEUCTBUTEIBHOTO YHWCJA, KOPEHb HAaTypajdbHOM CTENEHU; UCIO0JIb30BaTh
NOAXOJSIIYI0 (POPMY 3aITUCH JEHCTBUTEIbHBIX YMCEN JIsl PEILICHUS IPAKTUYECKUX 33]1a4
Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh MOHATHSIMH: CHUHYC, KOCMHYC W TAaHI€HC IIPOU3BOJIBHOIO YIUIA;
UCIOJIb30BaTh 3allUCh IPOM3BOJIBHOTO YIJla uYepe3 OOpaTHble TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh MOHATHAMM: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
pauMOHAIIBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BoinonHsATh 1peoOpa3oBaHuss TPUTOHOMETPUYECKUX BBIPAXKEHUHW W peliaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoeimonHsATe npeoOpazoBaHus LENbIX, PAlUOHAJIBHBIX M  HpPpalOHAIbHBIX
BBIPDAKEHUM W pEIIaTh OCHOBHBIE THIBI LIEJIBIX, PALMOHAIBHBIX W HPPALUOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIsl PEIICHHUS] MAaTEMaTHYECKUX 3a]ad U
3aJ1a4y U3 Pa3IM4HbIX 00J1aCTe HAYKU U PEaIbHON KU3ZHH.

MoennpoBaTh peanbHbIE CUTyallMH Ha SI3bIKE alreOpbl, COCTABISATH BbIPAXKEHHUS,
YpaBHEHUS, HEPABEHCTBA 110 YCJIOBHUIO 33/1a4d, HUCCIEAOBATh MOCTPOCHHBIE MOJEIN C
MCIIOJIb30BAaHUEM anmapara ajareOpsbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATHAMH: (QYHKIMS, CIOCOOBI 3anaHusi (yHKIUHU, 00JIaCTh
OTpEJIEICHHS] U MHOXKECTBO 3HaUCHUN QPYHKIUU, Tpa@uK QYHKIIMH, B3aUMHO OOpaTHbIE
GbyHKUIHU.

OnepupoBaTh MOHATUAMH: YETHOCTh M HEUYETHOCTh (PYHKIMHU, HYIU (YHKIHH,

IPOMEKYTKH 3HAKONIOCTOSIHCTBA.
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Hcnonp3oBath rpaduku GyHKUUN A peICHUS] YpaBHEHHIA.

Ctpouts W yHMTaTh TpaduKU JIUHEWHON (YHKIMH, KBagpaTUYHOW (YHKIIUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonb3oBath rpaduku GyHKIUH A1 UCCIEOBAHUS MIPOLECCOB U 3aBUCUMOCTEN
IpY peUICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U peasIbHOW KU3HM; BBIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMHU.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh  MOHATUSIMHU:  IOCJIEAOBATEIbHOCTh,  apudmernyeckas U
reoMeTpHuecKast IpOorpecCu.

OmneprpoBaTh NOHATUAMU: OECKOHEUHO yOBIBAIOIAsi TEOMETPUUECKAs IPOTPECCHS,
cyMMa OECKOHEUHO YOBIBAIOILEH T€OMETPUUECKOI MPOrPECCUMN.

3agaBaTh MOCIEA0BATENLHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCJIENOBATENIBHOCTEM W TNPOTpeccUid A pelieHUs
pealbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapaT [Js ONUCAHUS pPeaTbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

OmnepupoBaTh NOHATUSIMU: OIIPEEICHNUE, TEOPEMA, CIIEJICTBUE, 10KA3aTEIBCTBO.

11 KITACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHAMU: HATYPalIbHOE, LIEJIOE YUCIO; UCIOJIb30BaTh MPU3HAKH
JEJTMMOCTH LEJBbIX YUCEN, PA3JIOKEHHE YMCIa HA MPOCTHIE MHOXKHUTEIW I PELICHUS
3azad4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OmnepupoBarh MNOHATUSMHU: JiorapudM uucia, AECATUYHBIE U HATypajbHbIE
Jorapu(Msl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTEMEHU ISl MPeoOpa30BaHUS BBIPAKEHUMN; OMEPUPOBATH
MOHATHSAMU: ITI0KA3aTEJIbHOE YpPAaBHEHHE W HEPABEHCTBO;, pEUIaTh OCHOBHBIE THIIbI
IIOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

BoimonusaTe  nmpeoOpa3oBaHMsl  BBIpRXKEHWH,  COAEpXKAIIMX  JOrapuQMmsli;
ONEepUpOBaTh TMOHITUSAMU: JOrapu(pMUUYECKOe YpPaBHEHHME M HEPABEHCTBO; pElIaTh
OCHOBHBIE TUIIBI JJOrapu(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus NpoCcTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMU: CHCTEMA JIMHEMHBIX YPAaBHEHHU M €€ pELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELIEHUS MPAKTUYECKHUX 3a/ad4.
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Haxomute pemieHuss OpoOCTEHMIINX CUCTEM M COBOKYIHOCTEM palrOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MoenrpoBaTh peanbHbIE CUTYaIlMH Ha S3bIKE alreOpbl, COCTABISATH BBIPAXKECHHUS,
YpaBHEHMS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 3aJ]laud, UCCIIEIOBATh TOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM armapara ajareOphl.

DYyHKIUHN U TPAPUKH

OmneprpoBaTh NOHATUSIMHU: TIEpHOANYECKas PYHKINS, TPOMEKYTKA MOHOTOHHOCTH
GyHKUMHU, TOYKH IKCTpeMyMma (YHKIHMH, HAuOOJbIIee W HaUMEHBIIEe 3HAUYCHUS
GyHKIMHM HA TIPOMEXKYTKE; UCIOJIb30BaTh MX IS UCCIAEAOBaHUS (PYHKIUH, 3aJaHHOU
rpauKOM.

OmnepupoBaTh TMOHATUSAMU: TpapuKd TOKA3aTeNbHOM, JIOTapudMUUYECKON U
TPUTOHOMETPUUYECKUX (YHKIUH; HM300pakaTh HUX HA KOOPAMHATHOW IUIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JHUHEWHBIX YpPaBHEHHH U
WCIIOJIB30BaTh UX I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonb3oBaTh rpaduku GyHKIUN 1711 UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH
U3 IPYruX Y4eOHBIX TUCIUILIMH.

Havasa MmaTeMaTH4€CKOr0 aHAJIN3a

OmnepupoBaTh NOHATHUAMU: HENpepbIBHAs (YHKUWSA; TPOU3BOAHAS (DYHKLIHU;
UCIIOJIb30BaTh T€OMETPUUYECKUI M (PU3NYECKHI CMBICI MPOU3BOJHON JJIsl pEUICHUS
3a1ad.

HaxoauTh Mpou3BOAHBIE 3JIEMEHTApHBIX (QYHKIUH, BBIYMCIATH MPOU3BOJIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJAHYIO JUIsl MCCIIEAOBAHUA (PYHKIIMM HA MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSATH PE3YNIbTATHI UCCIEIOBAHUS K TOCTPOEHUIO IPaPUKOB.

Hcnonp30BaTh MPOU3BOAHYKO JUISI HAXOXKJICHHWS HAWJIy4dllIerO pEIICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBarb  NOHATHUAMU:  NepBooOpa3Has M WHTErpai;  MOHMMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.

Haxonute mepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIUH; BBIYUCISATH WHTErpal Mo
dbopmyne Herorona—JleliOHuiia.

Pewlare mnpuknanHele 3amadd, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne (undposbie)
o/ HaumeHoBaHue pa3/iesioB ¥ TeM IPOrPaMMBbl Beero KounrpoJjibHbie IpakTuyeckune N
padoThI padoThI pecypeni

MHoxecTBa paloHaIbHBIX u
1 JIEWCTBUTEIILHBIX YHCEIL. PanmonansHubIe 14 1

ypaBHEHUS U HEPABEHCTBA
) Oynknun u rpaduku. CTemeHb ¢ LEIbIM 6

[O0Ka3aTeieM
3 Apudmernueckuii KOpeHb N—OW CTeleHH. 18 1

Hppanmonanbuble ypaBHEHHS U HEPABEHCTBA
4 DopmyIbl TPUTOHOMETPHH. 99 1

TpuronomeTpuyeckue ypaBHEHHS
5) [TocnenoBaTeabHOCTH U IPOIPECCHU )
6 [ToBTOpeHue, 0000IIEHNEe, CHCTeMAaTHU3AIHS 3 1

3HaAHUHN
OBUIEE KOJIMYECTBO YACOB 1o 68 4 0

[MPOT'PAMME
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11 KIIACC

KoanyectBo yacoB DJIeKTPOHHbIE
Ne (undposbie)
i HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Beero KonTpoabHbie IIpakTHyeckue 06pa3oBaTETbHbIC
padoThI padoThI pecypen

1 O0o01IeHre ¥ cucTeMaTu3alys yaeOHOro MaTepuana 3a 13 1

10 xnacc
2 Tpuronomerpuueckue GyHKIUU U UX TPapUKH. 10 1
3 [IpousBoiHAs U €€ TEOMETPUUYECKHUIA CMBICTT 13 1
4 | [IpumeHeHre MPOU3BOIHON (HYHKIIHH. 12 1
5 Huterpan 13 1
6 Kombunaropuka 9 1
7 DJIEMEHTHI TEOPUHU BepOsTHOCTEN .CTaTUCTHKA. 10 1
3 HUroroBoe,  o6oOmenne u CUCTeMaTH3aIHs 13 1

MPOrpaMMHOTO MaTepHrala
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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