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IHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «Ainredpa U Havaja MaTeMaTH4eCKOro
aHasin3a» 0a30BOro ypoBHA Ay oOywaroumuxca 10 —11 kmaccoB pa3paboraHa Ha
ocHoBe desepanbHOro rocy1apCTBEHHOr0 00pa30BaTENbLHOIO CTaHIApPTa CPETHETO
obmiero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbABISIEMBIX K MAaT€MaTUYECKOMY OOpPa30BaHMIO, U TPATULUN POCCHICKOIrO
oOpazoBaHus. Peanmzanus nporpamMmbl 0OecreUMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIIETEHLIUSIMHU, COCTABIIIOIIMMHA OCHOBY JUISI CAMOPa3BUTHA M HENPEPBIBHOIO
00pa3oBaHus, LEIOCTHOCTh OOILEKYJIbTYPHOIO, JIUYHOCTHOIO M IO3HABATEILHOTO
Pa3BUTHUS JIUYHOCTU OOYUAIOIIUXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Havana MaTeMaTUYeCKOrO aHAIM3a» SIBISETCS OJHUM U3
HauOoyiee 3HAUYMMBIX B MpOrpaMMe CTapuieil IIKOJbI, IMOCKOJIBbKY, C OJIHOM
CTOPOHBI, OH OOECIEYMBAET HMHCTPYMEHTAIbHYIO 0a3y Isd H3y4YEHUsS BCeEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPyroil CTOPOHbI, (POPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalMXCS HA YpPOBHE, HEOOXOAMMOM [JIsi OCBOCHHUS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca ydalllMecs OBJIaJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMN
HayKu, KOTOpas popMyJIMpyeT CBOU JOCTHKEHHSI B MaTeMaTHUECKON GopMme.

Kypc anredpsl u Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJACHHUS 3aKOHAMU (U3HKW, XUMUH, OHOJOTUH, TNOHUMAHMS
OCHOBHBIX TEHACHIIMM 5SKOHOMUKM M OOUIECTBEHHON JKM3HHU, TO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B IOBCEIHEBHOM XKU3HMU. B TOXKE Bpems OBIaJcHUE
aOCTpakTHBIMM U JIOTUYECKHM CTPOTUMH MAaTEMaTHYECKUMH KOHCTPYKLHUSIMU
pa3BMBAaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEP>KJICHHSI, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3alMI0, abCTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbllLIeHHE. B xoae uzyuenus
anreOppl M Hayajdl MaTeMaTUYeCKOro aHajin3a B CTaplled MIKOJie Yydyaliuecs
NOJIyYalOT HOBBIM OIBIT PEUNIEHUS NPUKIAAHBIX 3a0ad, CaMOCTOSATEIBHOIrO
NOCTPOCHUSI MAaTeMaTUYECKUX MOJIEJIEH PEaJbHbIX CUTYallud W WHTEPIPETALUH
NOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  [OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH B MPUPOAE, HAYKE M B HCKYCCTBE, C BBIJAIOLIUMHUCS
MAaTEMATUYECKUMH OTKPBITUSAMU U UX aBTOPAMMU.

Kypc obnamaer 3HaUYMTENbHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBINA
peanu3yeTcss Kak uepe3 y4eOHbId maTepuall, CrocoOCTBYIOMUNA (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUs, TaK U 4epe3 crneuuuky ydeOHOH AesTebHOCTH,



TpeOyroiei CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, MIPOJOJIKUTEIBHON
KOHIICHTPAIlMi BHUMAHUSI 1 OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PEe3ysbTaT.

VYkazaHHbIE 1I€JU U3YUYEHUs MpeaMeTra «Airedpa U Hayajga MaTeMaTU4ecKoro
aHaJn3a» COOTBETCTBYIOT LIEJIEBBIM OpPHUEHTHUPAM PE3YJIbTATOB BOCIMUTAHUSA HA
YpOBHE cpeaHero ooOmero oOpa3oBaHus MPUHATHEIM Pabouelr mporpammoit
Bocniutanusg MKOVY «Cpennsis obmeobpazoBatenbHas mkona Nel r. Kupencka» u
YUHUTBIBAIOTCS B ONPEICIICHUN BOCIIUTATENbHBIX 33/1a4 YPOKOB.

B ocHoBe Meroauku oOyueHus anreOpe W HayajlaM MaTeMaTU4ecKOro
aHaJIN3a JICKUT JAESATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayala MaTeMaTHUYE€CKOTO aHaIN3a» BKIIOYAET
CJIEIYIOIIUE COAEPKATEIbHO-METOANYECKUE JTUHUM: «YUHUCiIa U BBIYMCICHHS,
«Dynkuun  u rpaduku», «YpaBHEHMs M HepaBeHCcTBay, «Hauwana
MaTeMaTH4ecKoro aHanuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUMA H3YyYalOTCd Ha MPOTSHKEHUU JBYX JIET
oOy4eHHs] B CTaplied IIKOJe, ECTECTBEHHO NOMOJHAS APYT Apyra U MOCTENEHHO
HaChIAACh HOBBIMU TeMaMM U pazjaenamu. JlaHHBIA Kypc  SIBIISIETCS
MHTETPATUBHBIM, TIIOCKOJIbKY OOBEIUHSIET B cebe coJepkKaHue HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUINH: anredpa, TPUTOHOMETPHS, MAaTEMAaTUYECKUI aHAIIU3,
Teopusi MHOXKeCcTB M Ap. [lo Mepe Toro kak ywamiuecs OBJIaZeBalOT BCE Oosee
HIMPOKUM MaTeMaTHYECKUM anmnapaTroM, Y HUX MOCIEA0BATEIbHO (POPMHUPYETCS U
COBEPILEHCTBYETCS YMEHUE CTPOUTh MATEMaTUYECKYyl0 MOJENb peajJbHOM
CUTyall¥, TPUMEHSATh 3HaHMs, TOJy4YeHHbIE B Kypce «Anrebpa W Hayaia
MaTEMaTUYECKOTO aHallh3a», JJIsl PEUIEHUs] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON
MaTeMaTU4eCKOM 3a/1aut, a 3aTEM UHTEPIIPETUPOBATH MMOTYUYECHHBIN PE3YJIbTAaT.

ConepxaTenpbHO-METOANYECKAs JUHUA «YUucima U BBIYMCICHUS» 3aBEPIIACT
(opMHpOBaHME HABBIKOB MCIOJb30BAHUS JACHUCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikosie. B crapmieli mikojie oco00e BHUMaHHUE yAENSCTCS
(bOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s
WCIIOJIb30BAaHUE PpA3JIMYHBIX (OPM 3alMHUCH ACHUCTBUTENBHOTO YHCIA, YMEHHE
pallMOHAJILHO BBIMIOJIHATL JIEMCTBUS C HHUMH, JeJlaThb HNPUKHUIAKY, OIEHHUBATh
pesynbrar. OOyuaromuecss MONMy4YaroT HaBbIKK NPUOIMKEHHBIX BBIUMCICHUMH,
BBITIOJTHECHUS JICMCTBUM C YHCIIAMH, 3allMCAaHHBIMM B CTaHJApTHOM (Qopme,
HCIIOJB30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUH.

JIunus «YpaBHEHUSI U HEPABEHCTBA» pEANIM3YeTCs] Ha MPOTSKEHUU BCETO
oOydyeHHs B CTaplleid MIKOJe, IOCKOJIbKY B KaXKIOM paszfelie MporpaMMbl
MPETyCMOTPEHO pELIeHHE COOTBETCTBYIOIIMX 3anady. OOywaroniyecs: OBIaeBaloOT
pPa3IMYHBIMH METOJAMU PEIICHUS LEJIbIX, PalMOHAIbHBIX, HPPALHOHAIBHBIX,
MOKA3aTebHBIX, JIOTAPUPMUYECKUX W  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUs UCTIONb3YIOTCS MPU UCCIIEI0BaHUN



(GYHKUMHA C TMOMOILBIO MPOU3BOAHON, PEIICHUH MPUKIAAHBIX 3a/ad U 3a7ady Ha
HaxOXJEHWE HAWOONBIINX ¥ HAUMEHBIIWX 3HaueHWd GyHkuun. JlanHas
coliep)KaTeNbHasl JIMHUSA BKJIIOYaeT B ceOs Takke (GOpMUPOBAHUE YMEHHI
BBITIOJIHATh pacy€Thl Mo (opmyaaM, mpeoOpa3oBaHUs IENbIX, PAlMOHAIbHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKKE BBIPAKCHUM,
colepkalmx crteneHu u Jjorapudmel. braromaps u3zydeHHIo anredpanuecKkoro
Marepuana IPOUCXOJUT  JAJbHEWINEe  Pa3BUTHE  AJTOPUTMUYECKOTO U
a0CTpaKTHOTO MBIIUICHUAS ydaluxcs, (OPMUPYIOTCS HAaBBIKH I€TyKTUBHBIX
paccykJieHudd, pabOThl C  CHUMBOJIbHBIMH  (dopMamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTE M 3aBHCHUMOCTEW B BHUJEC PaBEHCTB U HEpaBeHCTB. Airebpa
npemiaracT A3(PGEKTUBHBIE HWHCTPYMEHTHI IS PEIICHUS TPAKTUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HarJIsIIHO JIE€MOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUS «DyHKIMM u rpaduKm» TECHO
MEPEIUIETAETCS C APYTUMHM JIMHUSIMHU Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 3aaET
MOCJIEIOBATEIBHOCTD U3y4YEeHUs Marepuania. N3yuyenue CTENEHHOI,
MOKa3aTeJIbHOM, JIorapuPMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIMM, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHU JJIsl pelIeHUs 3a7a4 U3 JAPYruX y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MATEMATHYECKUM aHAJIHU30M,
TaK U C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpu sTom OonbllIOE BHUMAaHHE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BBIpaXaTh (HOpMyJaMU 3aBUCUMOCTH MEKITY
Pa3TUYHBIMA BEJIIMYMHAMH, HCCIEIOBATh TOJYyYCHHbIC (YHKIMH, CTPOUTHh HUX
rpaduku. Matepuan 3Tol couepKaTeIbHON JIMHUY HAIleJIEH HA Pa3BUTHUE YMEHHI
M HaBBIKOB, TIO3BOJSIIOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOil (hopMme: aHATUTUYECKOH, rpaduueckoil u cioBecHoil. Ero usydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHus «Hadama mareMaTH4ecKOro aHalin3a» IO03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYTr KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad,
JOCTYIHBIX 00YyYalolUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOXXHOCTh UCCIEAOBATh U
cTpouTh Tpaduku (YHKIUNA, ONpEneNsaTb WX HauOOJbIIME W HAUMEHbIIINE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TeN, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coaepxaTenbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUSI MaTEeMaTHYECKUX MOJENIed peallbHbIX CHUTYaIHil,
HAXOXKIEHUSI HAWJIY4YlIero pEeHieHUs B MPUKIATHBIX, B TOM YHUCJE COLUAIBHO-
SKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOIO aHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (POPMABHO-IOTUYECKOTO U KPEATUBHOTO
MBINUICHUS, (OPMHUPOBAHUIO YMEHUH pacro3HaBaTh IMPOSIBICHHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarouumecs y3HaIT O



BBIIAIOIIMXCSl PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE pPAa3BUTUS MaTEMaTHUKU Kak
HayKU, U UX aBTOpax.

CopeprkarenpHo-MeTOoqUYeCKas TUHUA «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
IOCBSILIEHA  JJIEMEHTaM TEOPUU  MHOXKECTB.  T€OpeTHMKO-MHO)KECTBEHHBIE
MIPEACTABICHUS MPOHU3BIBAIOT BECh KYpPC LIKOJBHON MAaTEMAaTHKW W IMPEIIararT
Han0oJiee YHUBEPCAIbHBINA A3bIK, OOBEAUHSIOMNNA BCE pa3/ieiibl MAaTEMAaTUKHA U €€
IPUJIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHUUYECKUE AUCLUILIUHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXHOCTH IIKOJBHUKY IOHUMaTh TEOPETUKO-
MHOKECTBEHHBI $3bIK COBPEMEHHOM MaTEeMaTHKU M MCIONb30BaThb €ro Jylsl
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa m Hayajga MaTEMaTUYECKOTO aHAJIU3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTe€MaTHYECKOrO0  MOJCIMPOBAHUSA, KOTOPBIE IMPU3BAHBI
c(OpMHUPOBATH HABBIKU IMOCTPOEHUS MOJIETEH peabHbIX CUTYyalUil, UCCIIEA0OBAHUS
ATUX MOJENENW C MOMOIIBI0 amnmapara aareOpsl ¥ MaTeMaTHYECKOro aHalIu3a U
MHTEPHPETALNH MOJIYYEHHBIX pe3yJbTaTOB. Takue 3aJaHus BIUIETEHbI B Ka)KIIbIid
U3 pa3JeNoB NPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpHal Kypca IIMPOKO UCIOIb3YeTCs
JUISL peIleHus] MPUKIAAHBIX 3a1a4. [Ipu permeHnn pealbHbIX MPaKTUYECKUX 3a7ad
yJaliyecs pa3BUBAalOT HAOIIOAATENbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HUCIOJIb30BaTh AHAJIOTUIO, 0000HIaTh M KOHKPETU3HPOBATh
npobsnemy. [learenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEUICHUS MPUKIAIHBIX
3aJlay OpraHu3yeTcs B MPOILECCe M3YUYEHUs BCEX TeM Kypca «Airedpa u Hayana
MaTEMaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM mulaHe Ha HM3ydeHHE Kypca aureOpbl M Hayala MaTeMaTH4eCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOAMTCSA 2 yaca B Henento B 10 knacce u 3 yaca B
Henenro B 11 kmacce, Bcero 3a nBa roja ooydenus — 170 gacos.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BHIYMCTICHUS
Pannonansupie uncna. OOBIKHOBEHHBIE M JIECSTHUYHBIE IPOOH, MPOLEHTHI,
OCCKOHEUHbIE  NEepHoauYecKue  ApoOou.  Apudmernueckue  omnepanuud  C
palMOHAIBHBIMU YHCIAMU, IPE0OPa30BAHMS YUCIIOBBIX BbIpakeHUU. [I[puMeHenne
ApoOeil ¥ TPOIEHTOB ISl PelleHUs] MPUKIAAHBIX 337a4 U3 PAa3IMYHBIX OTpacien
3HaHUU U PEATbHOM )KU3HH.
[elictBuTenpHble 4KcClia. PalMoOHaIbHBIE W UPPALMOHAIBHBIE 4YHUCIHA.
ApudmeTnueckue onepanuu ¢ AeHCTBUTENbHBIMU yuciaMu. [IpuOmmkéHHbIe
BBIYMCJICHUS, ITPABUIIA OKPYTJICHUS, TPUKHUJIKA U OLICHKA PE3YyJIbTaTa BIYUCICHUM.
Crenenb ¢ 1uensiM  mnokazareneMm. CranmaptHas  Qopma  3amucu
NeUCTBUTENBHOTO 4yHcia. Mcnonb3oBanwe mnoaxoxasmiedt  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHCEN JUIS PELICHUS NPAKTUYECKUX 3a1ad M IPEICTABICHHS
JAHHBIX.
ApudmMernueckuii  KOpeHb  HaTypaibHOW  cremeHu.  JledicTBus ¢
apu(PpMETUYECKUMH KOPHSIMH HaTypaJIbHOM CTEIIEHHU.
CuHyC, KOCHHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
ApPKTaHI'€HC YHCJIOBOr0 apryMEHTa.
YpaBHeHMs U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0Opa3oBaHUSI.
[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUYECKHE (POPMYJIBI.
YpaBHeHUE, KOpeHb ypaBHEHHs. HepaBeHCTBO, pEIIEHWE HEPAaBEHCTBA.
Merton nHTEPBAJIOB.
Pemenue nenbix 1 JpoOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB.
Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.
Penienne TpUroHOMETPUUECKUX YPABHEHH.
[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEUICHUI0 MAaTEMATHYECKHUX 3a/]ad
M 33]1a4 U3 PA3IMYHbIX 00JIacTell HAyKU U PeaIbHON KU3HU.
DyHKIUMN U TpaPuKHu
Oynkums, crnocodbl 3agaHus ¢GyHkuuu. ['paduk dyskuu. B3anmHO
oOpaTHbIe PYHKIUU.
OObnacTh ompeneneHrus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynun ¢yHkimm.
[TpoMexyTkH 3HAKOIOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKITHH.
CrenenHast GyHKIMS ¢ HATypalbHBIM U ILIeNIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpauK KOpHS N-Oi CTENEHHU.



TpuroHomerpuyeckas OKPYKHOCTb, OIpPEACIIEHUE TPUTOHOMETPUUYECKHUX
(YHKIIHI YUCIIOBOTO apryMEHTa.

Havana maTeMaTH4ecKOro aHaJIu3a

[locnenoBareabHOCTH,  CIOCOOBI 3a/1laHus MOCJIEI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmerrueckas U TeoOMeTpUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMmeTrpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reoMEeTpHYeCKOn
nporpeccur. dopmynia CIOXKHBIX MPOLEHTOB. MCMOAb30BaHHE MPOTPECCUU IS
pelIeHNs pealbHbIX 3a/1a4 MPUKIAAHOrO Xapakrepa.

MHoxecTBa H JIOTMKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. [(uarpammbl Oiinepa—BenHa.
IIpuMeHeHne TEOPETHKO-MHOKECTBEHHOIO ammapara JUisl ONMCAHUS PEaJIbHBIX
IPOLIECCOB U SIBJICHUI, IPU PELLICHUU 3aa4 U3 APYTrUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CleICTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYHCICHUSA

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM NOKa3areneM. CBONCTBA CTEIEHHU.

Jlorapudm uncina. JlecaiTuuHbIE U HATYpaJIbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIIMX JTOTAPUPMBI.

[IpeoOpa3zoBaHue BBIPpRKEHHUM, COAEpPKAIIMX CTENEHU C PalUuOHAIbHBIM
IIOKa3aTeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbpHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEHWHBIX ypaBHEHMN. PellleHne mpUKIIagHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JJUHEWHBIX YPABHECHUM.

CucteMbl M COBOKYITHOCTH PallMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CHUCTEM U  HEPABEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a7ady M 3a/Jady M3 pa3IMyHbBIX O0JacTel HayKu M peanbHOU
KU3HU.

DyHKUUM U TpaPuKHU

Oynkuusa. [lepumoguueckne  ¢yHkiuu. [IpoMexyTku  MOHOTOHHOCTH
¢ysakun. MakcumyMbl 1 MUHUMYMbI GyHKiuu. HaunOonbliee M HauMeHbIlee
3HauYeHHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckune QPyHKIIUU, ©X CBONCTBA U TpadUKH.

[ToxazarenbHast u norapupmMuyeckas GyHKIUH, UX CBOWCTBA U TPAPUKH.



Ncnons3oBanue rpagukoB GyHKIUN JJIs pelIeHUs] YPaBHEHUN W JIMHEHMHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PELIEHUH 3a]ad U3 APYTUX Y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HMU.

Havana MmaTeMaTH4€CKOI0 aHAJIN3a

HenpepsiBHble (yHKIHHA. METOI MHTEPBAJIOB JUIsl PELLIEHUS HEPABEHCTB.

[MpousBognass  ¢ynkuuu. ['eomeTpuyeckuit ©  (PU3MYECKH  CMBICH
IIPOU3BOJIHOM.

[IpousBogubie  daeMeHTapHBIX  QyHKIUH.  DOpMysibl  HaXOXKIACHHS
MIPOM3BOHON CyMMBI, TPOU3BECHUS H YACTHOTO (DYHKIIUH.

[IpumMeHeHne npou3BOAHON K MCCIEAOBAHHMIO (DYHKIMIT HA MOHOTOHHOCTbH H
sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMEHbILIEro 3HaueHUs (PyHKIUU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWIIy4dlIEr0 pEIICHHS B
NPUKIAIHBIX 3aJadax, g OIpPEAENEHUs CKOPOCTH IIPOILECCa, 3aJaHHOTO
dbopmynoii umu rpaduKom.

[TepBooOpaznas. Tabnuiia nepBOOOpa3HbIX.

WuTerpan, ero TreoMeTpUYECKHd W (QU3WYecKuil cMbIci. Beruucienue
uHTerpana no popmyne Hetorona—IJleliOHuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yweOHOro mpeameTa «MaTemMaTuka» HODKHO OO0ecrednBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111er0o 00pa30BaHUsl CIEAYIOMIMNX JIMYHOCTHBIX,
METaNpPeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ydbTaThl OCBOCHUS NPOrpaMMbl Y4eOHOrO MpeaMeTa
«MareMaTHnka» XapakTepU3yrTCs:

['pasxxtaHCKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO IPAKIAHCKON MO3UIIMU 00YYaIOIIErocsl Kak aKTHBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOr0 OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUH,
Mpoueayp TpakIaHCKOTO oOmiectBa (BBIOOpPHI, OMPOCHI W IMp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COIMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSMH U HA3HAYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON Ipak IaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY M HAaCTOSIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
K HWCIOJB30BAHUIO JTUX JOCTHIXKEHUW B JPYrHX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApOoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATHUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAYKH U JIEATEIIbHOCTBIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyXJIeHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHUECKUM aCTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UIECKOE BOCTIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYeCKUe 3HAHUS B
MHTEpecax 370pOoBOro u 0e30macHOro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, peryispHas buszndeckas AKTUBHOCTb); (bu3IEeCcKOro
COBEPIIICHCTBOBAHHS, npu 3aHITHSIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITeIbHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAaHHEM IICHHOCTH TPYAOJIIOOMS; WHTEPECOM K
pasnmuyHbiM  chepaMm  TPOPECCHOHAIBHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oyaymien mpodeccud © peamu30BBIBATh COOCTBEHHBIC >KM3HCHHBIC IUIAHBL
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKoMy OOpa3oBaHUIO W
caM000pa3oBaHNI0 Ha TPOTSHKCHUM BCEH JKWU3HMU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 33]1a4 MAaTeMaTHIECKOW HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYPhl, TMOHUMAHUEM BIUSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSTHHE TMPHPOAHONW M COIHMATIBHON
CpeIbl, OCO3HAHHEM TJIO0ATFHOTO  XapakTepa JKOJOTHMYECKUX  MpoOseM;
OpUEHTallMed Ha NPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUU /I pelIeHHs 3a7ad B
o0JlacT  OKpyXKalomeld Cpenbl, IUIAHAPOBAaHUS TIOCTYIIKOB W OICHKHA HX
BO3MOYKHBIX TTOCJICICTBHU JIJIST OKPYKAIOIIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAYKM W  OONIECTBEHHOW  MPAaKTUKW, TMOHUMAaHHEM
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeOBEYECKON IeATEIbHOCTH, JTaloOB €&
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBWIM3AIMH, OBJIAICHUEM SI3IKOM
MaTeMaTHKH W MAaTeMaTHYeCKOW KyJbTypoWd KaK CpEJICTBOM ITO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHIUBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO MpeaMera
«MaremaTuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCATbHbIMU — KOMMYHUKAMUSHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU PERYTIAMUSHBIMU OUCTNEUAMU.

1)  Vuusepcarvnvie — noznasamenvmvle  Oelicmeus, — 00ecnevUBaOM
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCS  (0CB8OEHUe
Memo008  NO3HAHUA — OKPYIHCAIOW,e20  MUupd,  NpUMEHeHUue  J02UYeCcKUXx,
uccnedosamenbCcKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle norudyeckue 1eMCTBUA:

e BBIBIISITh U XapaKTEPHU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy MOHSTHIMH; (HOpMyIupoBaTh
OTpECICHUS  TOHATHUN, YyCTaHABIHMBATh CYIICCTBEHHBIH  IPU3HAK
KJlaccu(uKaluy, OCHOBAaHMS [JIsi OOOOLIEHUS W CpaBHEHUs, KpPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OpPMYyIUpOBaTh W  NPeoOpa3oBbIBATH  CYXJICHHUS:
YTBEPIAUTEIbHBIE U OTpHULIATENIbHbIC, €JUHUYHBIC, YAaCTHbIE U OOIIHUE;
YCIIOBHBIE;

BBIBJISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSA3U U
npotuBopeurss B (akTax, MAHHBIX, HAOIIOACHUSX W YTBEPKICHUSX;
npeuiaratb  KpUTEpUHA  JJI1  BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C MCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
MIPOBOAUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIACHUU (MpsIMbIE U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

BBIOMpATh CrOco0 perieHus: ydueOHOM 3aj1ayu (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEIICHMs, BBIOMpPATh HauboJee MOAXOAIUNA C YU4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle ncciiemoBaTeIbCKuE JEUCTBUA:

UCITIOJIB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT ITO3HAHWS,
(bopMyaMpoBaTh BONPOCH], (PUKCUPYIOIIME MPOTUBOPEUYHE, TPOOIEMY,
yCTaHaBIMBaTh  HCKOMOE€ U  JaHHoe, (OopMHpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MMO3ULINI0, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIEHUID OCOOEHHOCTEW MaTeMaTU4eCKOro
OOBEKTa, SBJIEHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBEAEHHOTO HAOIONECHUS, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3MPOBATh BO3MOXXHOE pPA3BUTHE MPOLIECCa, a TAKKE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

PaGota ¢ undopmarueii:

BBISIBJIATH Ae(PUINUTH MH(POPMAIMH, JaHHBIX, HEOOXOJUMBIX AJIsi OTBETa
Ha BONPOC U IS PELICHUS 3a4a4H;

BbIOMpaTh  MHGOPMAIMI0O M3  HCTOYHUKOB  PAa3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIKIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMALIMIO, IPEICTABIATh €€ B PA3NUYHBIX (popMax,
WJLTIOCTPUPOBATH TpaduyuecKy;



e OIICHUBATH HaAEKHOCTD uHpOpMaIUN 1o CaMOCTOSATEIIHLHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhueepcanvhvie KOMMYHUKAMUGHblIE  Oelicmeus,  00ecnedusarom

CHOPMUPOBAHHOCTNL COYUATLHBIX HABLIKOE 00YUAIOUWUXCS.

OO1uenue:

e BOCIPUHUMATh © (QOPMYIUPOBATH CYXKACHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly peIIeHus 3a/1a4i, KOMMEHTUPOBATH IMOJTYyYEHHBIN pe3yIbTaT;

e B X0JIe 00CYXXJEHHS 3aaBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOU TEMHI,
pOoOJIEMBI, perIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJCH, HAIICTICHHBIC HAa TIOMCK
peIIeHus; COTOCTABIIATh CBOM CYXACHHS C CYXKICHUSIMH JPYTHX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3iMuvMe W CXOJICTBO IMO3UIIMHA; B
KOPpEKTHOU popMme hopMyIMpoBaTh pa3HOTIIACHs, CBOU BO3PAKECHUS;

e TMpPEACTAaBIATh  pEe3ydbTaTbl  pELIEHUus  3a7auyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CAMOCTOSITENBHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3374 IPE3CHTALMUA U OCOOEHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO:

e IMOHMMATh W  WUCHOJB30BAaTh  MPEUMYIIECTBA  KOMAHAHOW M
WHIUBUYAJIbHOM pabOThl IPU PEIIEHUH Y4EeOHBIX 3a/1a4; IPUHUMATh LETh
COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacTpeaessITh BUILI padOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOIBKHUX JIIOJICH;

e YYacTBOBATh B IPyNHoOBbIX (opMax pabOThI (00CYkAEHUS, OOMEH MHEHUIA,
«MO3TOBbIE€ WITYPMbD» W HHBIE); BBINOJHATH CBOIO YacThb padOThl U
KOOPAMHUPOBATh CBOM JEUCTBUS C JPYIMMH WICHaMHU KOMaH[bI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHrue cCMbLCILOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB IUYHOCIU.

CamoopraHu3zanus:

COCTaBIIAITh IJIaH, AJITOPUTM PELICHUS 33[jauM, BBIOUPATh CIIOCO0 PEIICHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb:

e BJAJAETh HaBbIKAaMH [IO3HABATEIbHOM pe(IeKCUUu Kak OCO3HAHUS
COBEPIIAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAJETh CHOCO0AMU  CaMOINpPOBEPKH, CAMOKOHTpOJISI Mpouecca u
pe3ynbTaTa peleHus MaTeMaTUYeCKOM 3a/1auu;



e TMPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IpPH PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJCHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yibTaTa IEId € YCIOBUAM, OOBICHSTH
MPUYUHBI JTOCTWKEHUS WM HEJOCTH)KEHUS PE3YyJbTAaTOB JIESITEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «Anredpa U Hayanaa MaTeMaTHUYECKOIO aHAIU3a»
Ha YpOBHE CpeqHero oOuiero oOpa3oBaHMs AOHKHO oOecredMBaTh JTOCTHIKEHUE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB!

10 KJIACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE U JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsSI U AECATUYHAS P00k, IPOIICHTHI.

BomonusaTe  apudmernyeckue  omepalud € PAalMOHAIBHBIMH U
NEUCTBUTEIBHBIMU YUCIIAMU.

BoInonHATh TPUOIMKEHHBIE BBIUUCIEHUS, UCIIONb3Ys MpaBUja OKPYTJIEHUS,
JeaTh IPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHATUSMHU: CTENEHb C LENBIM IIOKa3aTeJIeM; CTaHIapTHas
dopma 3amMcH JAEMCTBUTENBHOTO YHCIA, KOPEHb HAaTypajlbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIAUTYI0 (hOPMY 3alUCH ACUCTBUTENBHBIX YUCEN AJIS PEIICHUS
MMPAKTUYECKUX 3a/1a4 U NMPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMH: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
GyHKUIHUU.

YpaBHeHMs U HEPABECHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKAECTBO, YPAaBHEHWE, HEPABEHCTBO; IIEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpPaBHEHMUE;

BrimonHsATe npeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUUECKNE YPABHECHMUS.

BoInonHsATh mpeoOpa3oBaHUs IENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKECHUN W pellaTb OCHOBHBIE  THUIBI  LEJBIX, PAlIMOHAIBHBIX U
MppaluvOHaIbHbIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMATHYECKUX 3a1a4
M 33/1a4 U3 PA3IMYHBIX 00JIacTel HAYKU U PEATIbHOM KU3HU.



MonenvpoBaTh peajbHble CUTyallUM Ha $3bIKE anreOpbl, COCTaBIATh
BBIPDAKECHMS, YpPaBHEHUS, HEPABEHCTBA I10 YCJOBHUIO 3aJlayd, HCCIEA0BaTh
MTOCTPOEHHBIE MOJIEH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

DOYyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIHS, CTIOCOOBI 3ajaHus (PyHKUIHH, 00JacTb
OTpe/ieNieHus] U MHOXECTBO 3HaueHuN (GyHKIUH, rpaduk (yHKIUH, B3aUMHO
obpaTHbIe (DYHKITHY.

OnepupoBaTh TNOHATUSAMHU: YETHOCTb M HEYETHOCTb (YHKUUHU, HYJIH
(YHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMNA Ul pelIEHUs] YPAaBHEHHIA.

CtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKIHMH, KBaIPAaTUIHOW (PYHKIIHH,
CTENEHHOMN (PYHKIIMH C LEJIBIM TOKa3aTeNIEM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCUMOCTEN MpHU PELICHUH 3a/1ad U3 JPYruX y4eOHBIX MPEIMETOB M pealbHON
KU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEIMYNHAMHU.

Havasa MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATUSAMH: [OCIEAOBATEIBHOCTh, apuMeTHdecKkas U
re€OMETPUYECKAs] IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBaKOIAs TreoMeTpruecKas
Iporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUHU.

3aiaBaTh MOCIEA0BATENbHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEILHOCTEN U MIPOIPECCUN [T PEILIEHUS
peanbHBIX 334 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, ONIEPALIMN HAJl MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapaT Juisli  ONMCaHus
peaJIbHBIX MPOLECCOB M SIBICHUN, NPU PEIICHUH 3aJady U3 JPYrUX Yy4eOHBIX
IPEIMETOB.

OnepupoBarb  MOHATHUSIMMU: ONnpeleNeHe,  Teopema,  CIEJCTBHE,
J0Ka3aTeNbCTRO.

11 KIIACC

YucJa 1 BLIYUCIEHUS

OnepupoBaTh MOHSATUAMM: HATYpajdbHOE, LEJI0E€ YHUCIO; UCIOIb30BaTh
NPU3HAKU JICJTMMOCTH LEIBIX YHCEN, PA3JI0KEHUE YHCIIa HA MPOCTHIE MHOXKHUTEIN
IJIs1 pELLICHUS 3a1a4.

OnepupoBaTh MOHITUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSAMU: JorapudM 4YKCIA, NECITHYHBIE W HATypaJbHbBIE
Jgorapu@mel.



YpaBHeHUs U HEPABEHCTBA

[TpumeHATh CBOMiCTBa cTemeHW JUIsl MPeoOpa3OBaHUS  BBIPAKEHUIL,
ONEpUpOBaTh IOHATUAMU: IIOKA3aTEIbHOE YPAaBHEHHE M HEPAaBEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate npeoOpa3oBaHUs  BBIPAKECHMN, COJEp)KalIUNX JIOrapudMsl;
OTIEpUPOBATH MOHITUAMHU: JIOTApU(PMUIECKOE YpaBHEHHE U HEPaBEHCTBO; peIlaTh
OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUM U HEPABEHCTB.

HaxoauTe pemenns npoCcTennx TPUrOoHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh NOHATHSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHHMU U €€ PEIICHME;
MCIIOJIB30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUH JUUIS PEILICHUS ITPAKTUYECKUX 3a/1a4.

HaxonuTte pemeHus NpoCTENIINX CUCTEM M COBOKYITHOCTEN palMOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.

MognenvpoBaTh peaibHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPDQXKCHUSI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI 10 YCJIOBHUIO 3aJayH,
MCCJIE0BATh IOCTPOEHHBIE MOJIETH C HCIOJIb30BAHUEM anmapara aareOphl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMM: NEepUOAUYECKas  (DYHKIMSA, TMPOMEKYTKH
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpeMyMmMa (YHKUWH, HaAuUOOJbIIee H
HavMEHblllee 3HauYeHUs (YHKIMM Ha MPOMEKYTKE; HCIONb30BaTh HUX JUIA
UCCIIeIOBaHUsl (PYHKIIMHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapuKU IMOKA3aTeIbHOU, JOrapupMUYeCKOr U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAUHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh HA KOOPJAUHATHOM TUIOCKOCTU IpaUKU JTUHEHHBIX YypaBHEHUUN
Y WCIIOJIb30BaTh UX I PEIICHUS] CUCTEMBI JINHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH U3 IPYruX y4eOHBIX AUCHUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHajIu3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (DYHKLMS; MPOU3BOAHAS (DYHKIIMHY;
MCIIOJIH30BaTh TEOMETPUUYECKUA M (PU3UUECKUIN CMBICI MPOU3BOIHOM TSI peIIeHUs
3aaad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOJIHbIE
CYMMBI, TPOU3BEJCHUS, YHACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOM3BOIHYIO ISl UCCIIEN0BaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl HCCIEA0BAHUS K IOCTPOCHUIO IpaKOB.

Hcnonp30BaTh NPOW3BOAHYIO Il HAXOXKICHMS HAWIIy4YIIErO PELICHUsS B
NPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSIMHU: [E€PBOOOpa3HasT M  MHTErpaj; I[OHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTErpalia.



Haxonutb nepBooOpa3HbIe AJIEMEHTApHBIX (DYHKIHMN; BBIYUCISTH WHTErPall
no gopmyrne Herotona—JleliGuua.

PemaTh npuKIIagHbIe 331a91, B TOM YUCIIE COIHATbHO-YKOHOMUYECKOTO U
(u3muecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kourpoubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoOkecTBa palluOHAJIBHBIX U http://ww.fipi.ru/
1 JNIEUCTBUTENLHBIX YHcell. PalimoHanbHbIe 14 1 0 http://window.edu.ru//
ypaBHEHUS M HEPABCHCTBA https://resh.edu.ru/subject/51/
http://www.fipi.ru/
o .
2 yHKUHH 1 rpagpHici. CTENCHE C LETbiM 6 0 0 http://window.edu.ru//
TloKasaTeiem https:/resh.edu.ru/subject/51/
3 ApudpmeTnueckuii KOpeHb N—OW CTENEeHH. 18 1 0 :ftt)p///\fvmzi;rﬁ;//
I/IppaIII/IOHaJIbHBIe YpaBHCHHA U HCPABCHCTBA https://reSh.edU.rU/SUbieCt/Sl/
Dopmyel http://www.fipi.ru/
4 Tpuronomerpun. Tpuronomerpuueckue 22 1 0 http://window.edu.ru//
ypaBHEHHS https://resh.edu.ru/subject/51/
http://www.fipi.ru/
5 [TocnemoBaTeIbHOCTH U TPOTPECCHU 5 0 0 http://window.edu.ru//
https://resh.edu.ru/subject/51/
[ToBTOpeHmE, 0600IIEHIE, CUCTEMATH3AITUS http://www.fipi.ru/
6 N 3 1 0 http://window.edu.ru//
3HaHMHn https://resh.edu.ru/subject/51/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
CrteneHb ¢ pallMOHAIBLHBIM TTOKA3aTEIEM. http://www.fipi.ru/
1 [TokazarenpHas pynkums. [lokazarenbHbie 12 1 http:/fwvindow.edu.rui/
YHKLHA. https://resh.edu.ru/subject/51/
YPaBHCHUS N HEPABCHCTBA https://www.uchportal.ru/
Jlorapudmuueckas GyHKIHUS. http:// WWW'ﬁpi'rU/

2 Jlorapudmuueckue ypaBHEHUS U 12 http://window.edu.ru// .

https://resh.edu.ru/subject/51/
HCpaBCHCTBA https://www.uchportal.ru/
Tpuronomerpuueckue QyHKITUU U UX http://www.fipi.ru/
3 rpaduku. TpuroHoMerpuueckue 9 1 hitp:/fwindow.edu.nuj/ .
) https://resh.edu.ru/subject/51/
HCpaBCHCTBA https://www.uchportal.ru/
http://www.fipi.ru/
. http://window.edu.ru//

4 [IpousBoaHas. IlpumeHnenne npon3BoIHON 24 1 https://resh.edu.ru/subject/51/
https://www.uchportal.ru/
http://www.fipi.ru/

5 Wuterpan u ero npuMeHeHUs 9 http://window.edu.ru//

p p https://resh.edu.ru/subject/51/
https://www.uchportal.ru/
http://www.fipi.ru/

. http://window.edu.ru//

6 Cuctembt ypapHenuit 12 1 https://resh.edu.ru/subject/51/
https://www.uchportal.ru/

7 HarypainbHble U 1enple ynca 6 http://www.fipi.ru/
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[ToBTOpEeHME, 0000IICHUE, CUCTEMAaTH3AITUS
3HAHUH

18

http://www.fipi.ru/

http://window.edu.ru//

https://resh.edu.ru/subject/51/

https://www.uchportal.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102



http://window.edu.ru/
https://resh.edu.ru/subject/51/
https://www.uchportal.ru/
http://www.fipi.ru/
http://window.edu.ru/
https://resh.edu.ru/subject/51/
https://www.uchportal.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka: anrebpa v Hauajga MaTeMaTHUYECKOTO aHaJli3a, TeOMETPHS.
Anre6pa ¥ HavyaJla MaTeMaThuueckoro ananusa, 10-11 kmaccel/ Anumos II1LA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKioHepHOE 00IIECTBO

«3marensctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Anrebpa n Hauajga MaTeMaTUYECKOro aHaan3a. MeToanyecKue peKOMEHJaluH.

10-11 xmnaccer - @emopoa H.E., TkaueBa M.B. Mocksa: IIpocBemenue 2019r.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.fipi.ru/

http://window.edu.ru//

https://resh.edu.ru/subject/51/

https://www.uchportal.ru/
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http://window.edu.ru/
http://www.uchportal.ru/
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