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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 kimaccoB paspaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIFOUEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIMMHU OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyama MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJIHUM W3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrol CTOPOHBI, (DOPMHPYET JOTHYECKOE H
abCTpakTHOE MBINUICHWE YyYalllUuXCs Ha ypOBHE, HEOOXOIUMOM JUISI OCBOCHHUS
KypcoB WHGPOpPMATHKH, OOIIECTBO3HAHUS, WCTOPUHU, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecsl OBJaJeBAaIOT YHWUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas GOpMyJIUPYET CBOH JOCTHKECHHSI B MAaTeMaTHIeCKOl (hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHalIM3a 3aKJIabIBA€T OCHOBY IS
YCIIENITHOT'O OBNAJICHUA 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTHH, TTOHUMAHHUS
OCHOBHBIX TCHICHIMA OKOHOMHUKH W OOIICCTBEHHON JKWU3HU, TIO3BOJISIET
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HCIIOJIH30BaTh WX B MOBCEIHEBHOW XM3HU. B TOoXke BpeMsi OBIajcHUE
a0CTpaKTHBIMU ¥ JIOTHYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIIUSIMHU
pa3BHBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IEHNE U KOHKPETU3AINIO, a0CTparupoBaHUE U
aHaAJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MATEMAaTHYECKOTO aHaiW3a B CTaplIed IIKOJEe YydJaliuecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaqbHBIX CUTYallMid W WHTEPIPETAIUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpHUpOJIE, HAYKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ KX aBTOPAMH.



Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4eOHbIM Marepuall, CocOOCTBYIOMINI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenuduxky ydeOHOU AesiTeTbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOAOJKUTENLHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYUYECHHBIN pe3yibTar.

B ocnoBe Mmetonuku oOydeHHsT aireOpe W HadajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBINA MPUHIIUI OOYYECHUSI.

Crpykrypa Kypca «Anrebpa u Hauajga MaTeMaTHYECKOTO aHaJIN3ay BKIIIOYAeT
CIEYIOLIUE COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIUUCICHUA,
«Dynkiuu  u - rpaduku», «YpaBHeHUS UM HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanusay, «MHoxkecTBa M JOTMKa». Bce OCHOBHBIE
CoAEepKaTEIbHO-METOAMYECKUE JIMHUU H3Yy4aloTCs HAa NPOTSIKEHUHM JBYX JIET
o0ydeHUs B CTapIied IIKOJIe, €CTECTBEHHO JIOMOJIHSIS JAPYT JIpyra U MOCTETICHHO
HACHIIIAsICh HOBBIMM Te€MaMHU U  pasfaenamu. JlaHHbBIA Kypc  SBJseTCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTeMaTHYEeCKUX JUCIUIUIUH: aaredpa, TPUTOHOMETPHUSI, MATEeMAaTHUCCKU aHAJIH3,
Teopuss MHOXkecTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
MIUPOKUM MaTEMaTUYECKUM arapaToM, y HUX MOCIEAOBATENbHO (OPMUPYETCS U
COBEPIICHCTBYETCSA YMEHHE CTPOUTh MAaTEMAaTUYECKYyI0 MOJEIb pPealbHOM
CUTyallud, TPUMEHSTh 3HAHUA, TMOJyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOTO aHaju3ay», JJIs PElIeHHUs] CaMOCTOSITENIbHO ChOopMyTUpOBaAaHHOM
MaTeMaTHYECKOH 3a/1auu, a 3aTEM UHTEPIPETUPOBATh MOIYUYEHHBINA PE3YJIbTaT.

CopaepxaTtenbHO-MeTOANYECKAsA JTUHUS «YUuciaa W BBIYMCIEHUS» 3aBEPILACT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOIB30BAHUS JIEUCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmiei mkoje ocoboe BHUMaHUE YIETISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
WCIIOJIb30BAaHUE PA3NUYHBIX (OpPM 3amucCH  JIEWCTBUTEIHLHOTO YHCIA, YMEHHUE
pallMOHATILHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOywaromuecs TOMYyYarT HaBBIKHM NPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
WCMOJIB30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKEHHUM.

JIuanus «YpaBHEHHs] U HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHWH BCETO
oOydeHHMsI B CTapuied IIKOJIe, TOCKOJIBKY B KaXIOM pa3felie MpOorpaMMbI
MPETYCMOTPEHO pEelIeHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecss oBlaeBalOT
pPa3IUYHBIMU METOJAaMHU pPEUIEHUs UENbIX, PAlHOHAIBHBIX, HUPPALUOHATIbHBIX,
MOKa3aTeJIbHbIX, JOrapuPMUYECKUX UM  TPUTOHOMETPUYECKUX YpPAaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loiTydeHHbIE YMEHHS UCTIOB3YIOTCS IPU UCCIEA0BAHUN
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pEIICHUWH MNPUKIAAHBIX 3ajlad M 3aJa4 Ha



HaxXOXKJEHUE HauOOJIbIIMX W HaUMEHbIIMX 3HadeHud QyHkouu. JlanHas
colep)karesibHas JIMHMS BKIIOYAaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATD pacy€Thl MO (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
VUPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHMM, a TAKKE BBIPAKECHUM,
collepKallluX CTeNeHu W Jiorapudmbel. brnarogaps u3ydeHUio aiaredpamveckoro
Marepuajga MPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUICHUS YyYalluXcs, (OPMUPYIOTCS HABBIKU JEIyKTUBHBIX
paccykJaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AnreOpa
npeniaraetr d(QQEeKTUBHbIE WHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUS «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMU JMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NIOCJIEI0BATENIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNy4eHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUU HAIlleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (Gopme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

CopnepxarenpHass nuHus «Havyana mMaTreMaTHyecKoro aHajlv3a» MO3BOJIAET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 33724,
JOCTYTHBIX 00YyYaroIUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh HCCIIEA0BATh U
cTpoutTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAYeHMsI, BBIYMCIATH TUIOMAAU (GUIyp U OOBEMBI TN, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MAaTEMaTH4YECKMX MOJEIEN pealbHbIX CUTyaluH,
HaxO0KJICHUSI HAWJIYYIIErO PEIICHUS B IPHUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOr0 aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPAaKTHOr0, (pOPMajbHO-JIOTMYECKOTO U KPEaTHBHOIO
MBIIJIEHUS, (OPMHUPOBAHUIO YMEHHMH pACIIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTtBe. OOywaromuecs Y3HAKOT O



BBIJAIOIIUXCA pe3ysibTaTaX, IOJY4YEHHBIX B XOJE pAa3BUTHUA MaTEMAaTUKU Kak
HayKH, U UX aBTOpaX.

ConepxaTenbHO-METONYECKAS JIMHUS «MHOKECTBA U JIOTUKa» B OCHOBHOM
IIOCBSAIIEHA  DJJIEMEHTaM TEOPUM  MHOXKECTB.  Te€OpeTUKO-MHOXKECTBEHHBIE
IIPECTABICHUS IIPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU U MPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN $3bIK, OOBEAUHSIONINI BCE pa3eibl MAaTEMAaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT pa3Hble MAaTEMaTUYECKUE IUCLUIUIMHBI B €IUHOE
uenoe. IloaToMy BaXXHO HaTh BO3MOXKHOCTH IIKOJIBHUKY IIOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOW MAaTEMaTUKM M UCIIOJIb30BaThb €ro s
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa um Hadajga MaTeMaTH4YECKOTO aHajIM3a» IMPUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHYE€CKOI'0 MOJECIHUPOBAHUSA, KOTOPbIE  IIPU3BAHBI
chopMHpPOBaTH HABBIKK MTOCTPOEHUSI MOJIEJIEH pealbHbIX CUTYaI[ui, UCCIEAOBAHMS
TUX MOJEJIell C MOMOIIbIO almapara ajreOpbl U MAaTeMaTHYECKOro aHajlu3a |
WHTEPIIPETAllMU ITOJYYEHHBIX PE3yibTaToB. Takue 3aJaHus BILICTEHBI B KaXXIbld
U3 pa3ferioB IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YyeTCs
JUIsL peLIeHUs NPUKIAIHbIX 3a1ad. [Ipy pemeHun peanpHbIX NPAKTUYECKUX 3a7a4
yyaliuecs pa3BUBAIOT HAOJIIOATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsi, MCIOIb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETU3UPOBAThH
npobnemy. JlesTenpHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB PELICHHS MPUKIAAHBIX
3aja4 OpraHM3yeTcsl B IpOLIECCEe M3YyUeHHUs BCeX TeM Kypca «Anredpa um Hayania
MaTE€MAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yue6HOM miaHe Ha HW3yueHHE Kypca aiureOpbl M Hayal MaTeMaTUYecKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henento B 10 knacce u 3 yaca B
Heznenmo B 11 kimacce, Bcero 3a nBa roga ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOU, TMPOICHTHI,
OECKOHEUHbIE  MepUoANYEcKre  JIpoOu.  ApudmeTndeckue  onepamud  C
palMoHaILHBIMU YHUCIIaMH, TIPE0Opa30BaHMs YUCIOBBIX BhipakeHui. [Ipumenenue
IpoOell U MPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4d U3 Pa3jINdHbIX OTpaciei
3HAHWUU U PEasbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanpHbIE W HUpPpPAUMOHAIBHBIE YHCIIA.
ApudmeTndyeckue omnepanuu ¢ JACHUCTBUTENbHBIMH uHciaMu. [IpubmmkEHHbIC
BBIYUCIICHUS, TIPAaBUiIa OKPYIJICHUS, MPUKHUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHU.

Crenmenp ¢ menbiM  nokaszareneMmM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue momxojsuiedi  Qopmbl  3amucH
NEUCTBUTENBHBIX YHUCEN JJIs PEUICHUS NPAaKTUUYECKUX 3aJad U MPeACTaBICHUS
JAHHBIX.

ApudmeTndyecknii  KOpeHb  HaTypallbHOM  cTemeHu.  JleWcTBusS ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEIeHH.

CuHyC, KOCUHYC M TaHT'€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30OBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Metox HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB.

Pemenne nppaniioHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeabHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHui Qynkuuu. Hynu dyHkuu.
[TpomexyTKu 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.



Crenennas QyHKIMS ¢ HATypaJlbHBIM U 1IEJbIM Moka3areneM. EE cBolicTBa u
rpaduk. CoiicTBa U rpa@uK KOpHS N-OW CTENEHU.

Tpuronomerpuyueckass OKpPY>KHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(YHKIMN YKCIIOBOTO apryMEHTAa.

Hauana MmareMaTH4ecKoro aHaju3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATEIBHOCTEH.
MOHOTOHHBIE MMOCJIEOBATEIHLHOCTH.

ApudmeTndeckas u reoMeTpudeckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETpUUYECKOM
nporpeccun. Dopmysna CIOXKHBIX NPOLEHTOB. Mcmosib30BaHWE TPOrpeccuu s
pellIeHus pealibHbIX 3a7]a4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoOKecTBO, Omnepaluyd HajJ MHOXKecTBaMmu. Juarpammbl Jinepa—BeHHa.
[IprMeHeHne TEOPETUKO-MHOKECTBEHHOI'O ammnapaTra Jisi ONMUCAHUSl pPeaibHBIX
IIPOIIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIJACC

Yucia 1 BHIYMCICHUA

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

CrteneHb ¢ palioHaIbHBIM MTOKa3aTeseM. CBONMCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHUHBIE U HATYpaJIbHBIC JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMUX CTETIEHH C PAIMOHAIBHBIM
[IOKa3aTeNeM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenpHbIe YPABHEHHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaaHbIX 33a/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InuHbIX 00JlacTeil HayKu W peanbHOI
KU3HU.

DyHKUNH U TPAPUKH



Oyukius. [lepuonunueckne  ¢yHkuuu. IIpomMexxXyTkm  MOHOTOHHOCTH
¢yHkuuu. Makcumymbl U MUHUMYMbl (pyHKiuu. HamOosbliee W HanMeHbIlee
3HaueHue PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelIeHUs YpaBHEHUN U JIMHEUHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIMI AJid HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUHU 3aJad M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIu3a

HenpepoiBHble hyHKIMKA. MeTo1 HHTEPBAIOB JIJIsl PEIICHHUsS HEPABEHCTB.

[IpousBonnass  Qynkuuu. [eomerpuueckuit u  (QU3MUYECKUN  CMBICIH
MIPOM3BOIHOM.

[IpousBoaHble  d7MeMEHTapHBIX  QyHKIud.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHne mpon3BOJHON K MCCIEAOBaHUIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIero 1 HauMEHbIIEro 3HaueHus1 QyHKIMHU Ha
OTpE3KE.

IIpumeHeHne NpPOM3BOAHOM JUIsI HAXOKJICHHS HAWIY4lIero peuieHus B
OPUKJIAJHBIX 3aJadax, JUIsl OIpPENENIEeHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmymoit niau rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reoMerpuyeckuii u (HU3NUECKUH CMBICI. BpluncieHue
uHTerpana mo popmyne Hetorona—Jleitonuma.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€creunBaTh
JIOCTH>KEHUE Ha YPOBHE Cpe/Hero o011ero o0pa3oBaHus CISAYIONIUX JIMYHOCTHBIX,
MeTaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOTrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUU O0YYAIOMIEr0oCsl KaK aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, TMPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYpP, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TaTpuoTnyeckoe BocUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUIMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUICKMX MAaTEMAaTHKOB U POCCUHUCKOM MAaTEMATUYECKOM IIKOJIbI,
K HCIIOJNIb30BAHUIO ATUX JIOCTHKCHHH B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBS3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOT0; 0CO3HAHWEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOWMUMBOTO OYIYIIETO.

OcTeTn4ecKkoe BOCIIUTAHKE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUM;
BOCIIPUUMYHBOCTHIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

Pu3n4YecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (30pOBOE€ MHUTaHKE, COATTAHCUPOBAHHBIA PEKUM 3aHATUU U
OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); bu3UIeCKOro
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COBEPIIECHCTBOBAHMUS, pu 3AHATHUAX CIIOPTUBHO-03/10POBUTEIBHON
NEATEIBHOCTBIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPYyNly, OCO3HAHUEM LIEHHOCTU TPYIOIIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAESATENIbHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTH4ecKoMy OOpa3oBaHHMIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HMU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAITPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUS
COIIMAIbHO-KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpelbl, OCO3HAaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTAIIMEN HAa MPUMEHEHUE MATEMATHYECKUX 3HAHWM [Ji1 peuieHus 3aaad B
00JaCTH  OKpY’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB UM OILICHKH UX
BO3MOJKHBIX IIOCJIEICTBUH ISl OKPYKAIOIIEN CPEbI.

IleHHOCTH HaYYHOIO NTO3HAHUA:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKd U  OOILECTBEHHOW MNPAKTUKH, IMOHUMaHHEM
MaTeMAaTUYeCKOW HayKh Kak c¢epbl 4elOBEYECKOM MEsITeNbHOCTH, 3TaloB €€
pa3BUTUA M 3HAYMMOCTH JUIA PAa3BUTHUs LUBWINA3ALUH, OBJIAJACHUEM SA3BIKOM
MAaTeMAaTUKA M MaTEeMAaTU4YECKOM KyJIbTYpPOH KakK CpPEICTBOM IIO3HAHUSA MUDA,
TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO U HCCIEAOBATEIBCKYIO JESATEIBHOCTh
UHJVBUIYaJIbHO U B IPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PEe3yabTaThl OCBOSHHUS TMPOrpPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHLIMU Pe2YNAMUBHBIMU 0eUCMBUIMU.

1)  Vuusepcanvmuvie  noznaeamenvhvle  Oeticmsus,  obecneuusam
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memoo08  NO3HAHUA — OKpyJjcaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUux,
uccnre008amenbCKux onepayuli, ymeHuil pabomamso ¢ ungopmayueti).

bazoBrble jlorndeckue 1enCTBUS:
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BBISIBIIAATD M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHUYECKUX
OOBEKTOB, TMOHSATHIA, OTHOIICHHH MEXAY MNOHATHAMH, (POPMYIHUPOBATH
OTpe/ieNeHUs]  TMOHSTUW; YCTaHABIMBATh CYIIECTBEHHBIM  MpU3HAK
KJaccu(UKalui, OCHOBaHUS i1 OOOOIIEHHS W CpaBHEHUS, KpPUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (HopMynmpoBaTh ©  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE M OTPHUIATENbHBIC, €IWHUYHBIC, YacTHbIE W O0OIIue;
YCIIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeunss B (akTaxX, MAaHHBIX, HAOMIOJCHUSIX € YTBEPKICHUSX;
npeiaraTh ~ KpUTEPUH  JJIS1  BBISABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNiaTh BBIBOJBI C HWCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, NEIYyKTHBHBIX M
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;
POBOJIUTH CaMOCTOSITEITLHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
yTBEpXkACHUN (TIPSMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
OPUBOJUTh TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO perieHus ydeOHOW 3azadyu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIIeHHs, BBHIOMpaTh HauOoJiee MOAXOASIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

bas3oBrle nccienoBaTenbCcKue ICHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEILCKUNH MHCTPYMEHT MO3HAHUS;
dbopMyIUpoBaTh BOMPOCHl, (UKCUPYIOIIHE TMPOTHBOpEUYHE, MPoOIeMYy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpOBaTh  THUIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIILHO CTUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4YECKOTO
0o0BeKTa, SIBICHHS, TIPOIECCa, BBHIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATETHHO (POPMYIHPOBATH O0OOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIOJCHUS, MCCIIEIOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Paborta ¢ nundopmanmeii:

BBIABIIATH AeUIIMTHl MHGOpPMAITMU, JAHHBIX, HEOOXOIUMBIX IJIsI OTBETA
Ha BOIPOC U JJIsI PEIICHUS 3a]1a4H;
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BbIOMpaTh  MHPOPMALMIO W3  UCTOYHHKOB  Pa3jIWYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IUYHBIX BUIOB U (POPM IMPEACTABICHHUS,
CTPYKTYpPHUpPOBaTh MH(OpMAIUIO, MPEACTABIATH €€ B PA3IMUHBIX (PopMmax,
WUTIOCTPUPOBATh IpadUyECKy;
OLICHUBATh HaJEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamugHwle  Oelicméus,  obecneyusarom

CcPOPpMUPOBAHHOCIL COYUATLHBIX HABLIKOE 0OYUAOUUXCSL.
OOueHue:

BOCIIPUHUMATh M (OPMYJIHUPOBATH CYXKJICHHS B COOTBETCTBHU C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelieHus 3aJ1a4i, KOMMEHTUPOBATh MMOTYUYEHHBINA PE3YNbTaT;

B X0JIe 00CYXJACHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
npo0OJIeMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIEH, HAlLIEJICHHBIE Ha TTOUCK
pEIIeHHs; COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMH JPYTUX
YYaCTHUKOB JHMAJIora, OOHApYXKMBATh Pa3ju4ve M CXOACTBO IMO3HIIUI; B
KOppeKTHOU (hopme hOpMyITUpOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
NpEICTaBIsATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  IKCIEPUMEHTa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyHUYECTBO:

3)

NOHMMAaTh M HUCIOJb30BaTh  NPEUMYIIECTBA  KOMAHAHOW U
UHAUBUAYaTbHON paOOThI MPU PEIICHUH YUEOHBIX 3a1a4; TPUHUMATD 11E€JTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIi0 COBMECTHOMU
paboThI, pacripeAeNaTh BUABI pabOT, JOrOBapUBATHCS, OOCYKIATh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B TPYMNIOBBIX (hopMax paboThl (00CYKaeHusI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJHITH CBOI YacTh palbOTHl U
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JPYTMMH YJIeHAMU KOMAaHJIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHS.

Vuueepcanvnvie  pecynamuenvie oeticmaus, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuzanusi:
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COCTAaBJIATh IUIAH, AITOPUTM PELIEHUS 3aJa4l, BEIOUpaATh CIIOCO0 PELIEHHUs C
Y4E€TOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIB:

e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOM pedIEeKCHMH KaK OCO3HAHMS
COBEpIIAEMBIX JECHCTBUN M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh CIoco0aMU  CaMOIIPOBEPKH, CaMOKOHTPOJIsS —Ipolecca U
pe3yJibTaTa peleHUsl MaTEMaTU4YEeCKON 3a1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIPU pELICHUU
3a7]a4d, BHOCUTb KOPPEKTHUBBI B [EIATCIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEJIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHUS WJIM HEAOCTMIKEHUS PEe3yJIbTaTOB JESITEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoeHune y‘IC6HOFO KypcCa «Aﬂre6pa N Hadajla MaTCMaTH4YCCKOI'O aHaJIn3a»
Ha YPOBHC CpPCIAHCTO 06I[IGFO 06paSOBaHI/I}I JOJIDKHO o0ecrneynBaTh JOCTHXKCHHC
Ciacayromux nMpeamMeETHbIX O6pa3OBaT€J'IBHI>IX PE3YIbTATOB:

10 KIJIACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATUSMH: paIllMOHAIBLHOE H JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JICCATUYHAS IPOOH, MPOIICHTHI.

Bemmonuate  apudmeTndyeckue  omepandd ¢ PAlMOHAIBHBIMH |
JNEHCTBUTEIbHBIMU YUCIIAMH.

BrImonHATh TpUOIMKEHHBIC BHIYMCICHUS, HCIIOIB3Ys MPaBHJIa OKPYTJICHUS,
JenaTh IPUKUIKY U OIICHKY pe3yJIbTaTa BEIYMCICHUI.

OnepupoBaTh TMOHATHSIMH: CTEIEHb C IEJIbIM IIOKa3aTeleM; CTaHIapTHas
dopma 3ammMcH JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypajdbHOW CTCICHH,
HCIIOJIb30BaTh MOAXOAIIYI0 (DOPMY 3aIIUCH ACHCTBUTEIBHBIX YHCEI JIJIS PCIICHHS
MPaKTHYCCKUX 3aJ1a4 U MPEACTABICHUS TaHHBIX.

OrnepupoBaTh MOHATHSAMH: CHHYC, KOCHHYC W TaHTE€HC MPOU3BOJILHOTO YIIIA;
HCIIOJIb30BaTh 3aIUCh MMPOU3BOJIBHOTO yTila yepe3 00paTHBIC TPUTOHOMETPHUUYSCKUE

GyHKIMY.
YpaBHEeHUA M HEPABEHCTBA
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OnepupoBaTh NOHATHAMH: TOXKIECTBO, yYPaBHEHUE, HEPABEHCTBO; ILIEJIOE,
palroOHAIbHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BoinoniHaTh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUN M pelIaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinonHaTh npeoOpa3oBaHUs LENBIX, PALMOHAIBHBIX M HPPALMOHATBHBIX
BBIDQ)KEHUW W  pelmaTbh OCHOBHBIE THIIBI  LEIbIX, pAalHOHAJIBHBIX U
UPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS 1 HEPABEHCTBA JJIS PELICHUS MAaTEMAaTUYECKUX 3a/1a4
M 33]1a4 U3 PA3IMYHbIX 00J1acTeN HAYKU U PEeaIbHOM JKU3HHU.

MopenupoBaTh peajibHble CUTYyallMM Ha A3bIKE aireOpbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHUS, HEPABEHCTBA II0 YCJIOBUIO 3aJadyM, MCCIENI0BAThH
NOCTPOCHHBIE MOJICNIN C UCIIOJIb30BAHUEM arapara ajnreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUS, CIIOCOOBI 3a1aHus (PyHKIMH, 00J1acTh
OTpeJIeICHUs] M MHOXKECTBO 3HAaueHUU (QyHKIHMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTtHble (QYHKITUH.

OnepupoBaTh TOHATUSMHU: YETHOCT U HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIIUHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUMA 715 pelICHUs] YpaBHEHUIA.

Crtpouth U uuTaTh rpaduku JTUHEHHON (DYHKIMHM, KBaAPATUYHON (DYHKIINH,
CTENIEHHOW (DYHKITUH C IIEJIBIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsE  UCCIEAOBAHMUS TIPOIECCOB U
3aBUCUMOCTEW TPH PEIICHUH 3a]a4 W3 APYTHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (OPMYJIaMH 3aBUCUMOCTH MEXITY BETUUHMHAMH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh NOHATUSMHU: TIOCIEIOBAaTENbHOCTb, apudmernyeckas MU
r€OMETPUYECKas POrPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBIBalOIIas TIeOMETpHUYEcKast
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaroIIei reOMEeTpUUYECKOM MPOrpeccuu.

3amaBaTh MOCIEI0BATEILHOCTH PA3IMUHBIMH CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA NMOCIEA0BATEIILHOCTEN U IPOTPECCUM JJIsl PELLICHUS
peaNbHBIX 3a7a4 IMIPUKIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar Uil ONMCAHHUs
peanbHbIX MNPOLECCOB M SBJICHUN, NPH PEIIEHUU 3a1ad U3 JPYrux Y4YEOHBIX
IIPEAMETOB.



15

OnepupoBaTh  MOHSTHUSMH: omnpenereHue,  Teopema, CJIE/ICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HATypAJIbHOE, ILEJI0€ YHCIO; HCIOJIb30BaTh
MPU3HAKKU JETMMOCTH LIEJIBIX YUCEII, PAa3JI0KEHUE YUCIa HA MPOCThIE MHOXUTEIU
IUISl PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh TMOHATUSIMU: JorapudM UuCiIa, TECATHUYHBIE W HATypajbHbIE
JorapugpMsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpuMensTh CBOWCTBA CTEMEHH IS MPeoOpa3oBaHMsl  BBIPAXKCHUH;
ONEpUPOBATH MOHATUSIMH: TOKA3aTEIBLHOE YpPaBHEHHWE M HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHUs  BBIPAXKEHUW, COAEpNKAIIMX JOrapu(Msl;
OIIepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlIaTh
OCHOBHBIE TUIIBI TJOTapU(PMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxoauTk pemieHust mpocTeHmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHHBIX YpaBHEHUW U €€ pEUICHUE;
UCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3a/1a4.

Haxomute pemieHrsi npoCTEUIIMX CUCTEM U COBOKYITHOCTEM pallMOHATBHBIX
YpPaBHEHUUN U HEPABEHCTB.

MopenupoBaTh pealibHbIE CUTyallMM Ha fA3BIKE aireOpbl, COCTABIITH
BBIPDAKCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMbI [0 YCJIOBHUIO 3aJayH,
MCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C MCTIOIH30BAHUEM arllapaTa ajreOpshl.

DyHKUUH U TPaPUKH

OnepupoBaTh TMOHATUSMU: TMEepUOAMYECKas  (QYHKUIMS, TMPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMH, TOYKM OJKCTpeMyMma (yHKIMH, HauOosbliee U
HAaWMEHbIIIeEe 3HA4YeHUS (QYHKIUU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
UccieI0BaHns (PYHKITNH, 3aJJaHHOU rpaduKOM.

OnepupoBaTh MOHATUSAMHU: TPAaPUKH TOKA3ATEIHHOW, JIOTapU(DMHUUECCKON |
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh MX HA KOOPAWHATHOM TUIOCKOCTH H
HCMOJIB30BATH JJISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOMN IMJIOCKOCTH T'paUKH JUHEHHBIX ypaBHEHUM
Y UCTOJI30BaTh UX JIJISl PEIICHUSI CUCTEMBI JMHEUHBIX YPaBHECHUM.
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Ucnonw3oBate rpaduku QGyHKUMA Ui UCCIIEIOBAHMS MPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUIIIHH.

Havana maTeMaTH4ecKOro aHaJiu3a

OnepupoBaTh MOHATUAMU: HENpEpbIBHAS (QYHKUHUSA; TPOU3BOJIHAS (QYHKIUU;
UCII0JIb30BaTh TEOMETPUUYECKUN U (PU3NUYECKHUIN CMBICT MTPOU3BOAHON JJIsl peIIeHUs
3az1ad.

HaxoauTe npou3BOgHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATD MPOU3BOIHBIE
CYMMBI, TPOU3BEEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIEOBAHUS K MOCTPOEHUIO IPapUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO MJiIi HAXOXKACHHUS HAWIYYIIEro PpEeLIeHUs B
NPUKIIAIHBIX, B TOM YHCIIE COIIMAIbHO-D)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMH: T[epBOOOpa3Hass W  MHTErpall; TMOHUMATH
reoOMeTpUYEeCKuil U QU3NUECKUN CMBICI HHTErpaa.

HaxonuTte nepBooOpa3Hble dJeMEHTapHbIX (DYHKIIMM; BBIYMCIATH MHTETpal
no popmyne Herorona—Jleitbuuiia.

Pemate nmpukinagHsle 3aa4yd, B TOM 4YHCJIE COLMAIBHO-DKOHOMHYECKOIO
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3a.
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. AunreOpa 1 Hayana MareMaTuyeckoro ananusa. 10 knacc: ydeOHUK a1
o01ieo0pazoBaTeIbHbIX OpraHu3alnii: 0a30BbId U yriyoneHHblid ypoBHu / C.M.
Hukonbckuii, M.K.Iloranos, H.H.Pemernukos, A.B.IlleBkun—MockBa:
IIpocsemenue, 2014.

2. AnreOpa u Havajia MaTeMaTu4yeckoro aHaiausa. 11 kmacc: yueOHUK st
o01reoOpa3zoBaTeabHbIX OpraHu3anuii: 0a30BbIi U yrayOneHHbld yposau / C.M.
Hukonbckuii, M.K.Iloranos, H.H.Pemernukos, A.B.IlleBkun—MockBa:
IIpocsemenue, 2014.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Maremaruka: anrebpa 1 Hayajla MaTeMaTHYECKOTO aHalu3a, reomeTpus. Anredpa v Hayaa
Maremartuueckoro ananm3za 10-11. Anmumos L A., Kossarun FO.M., TkaueBa M.B. u apyrue
AxnmonepHoe obmiectso "MUznatensctBo "IIpocBemenue"
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