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MOACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIECKOTO
aHaiau3a» 0a3oBOro ypoBHs miisg oOydaromuxcs 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEAHETO
obmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUIA,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OECTIEUMBAET OBIAJACHHE KIFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY ISl CAMOPA3BUTHS W HETPEPHIBHOTO
oOpa3oBaHuUs, 1IETOCTHOCTh OOMIEKYJIBTYPHOTO, TUYHOCTHOTO M TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00yYaOIITUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa n Hauaga MaTeMaTHUYECKOTO aHalW3a» SBIAETCS OJHUM U3
Hauboyiee 3HAUMMBIX B MPOrpaMMe CTapIilied IIKOJbI, IMOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0€CNEeYMBaeT HHCTPYMEHTAJIbHYIO 0a3zy [ M3yuyeHUs BcCeX
€CTECTBEHHO-HAYUYHBIX KYyPCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsl HAa YPOBHE, HEOOXOAUMOM [UJIsi OCBOCHHUS
KypcoB HH(}OpPMAaTUKH, OOIECTBO3HAHMs, MCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOI'0 Kypca yd4alllUecs OBJIAJCBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMN
HayKH, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHS B MaTEMaTHUECKON opMme.

Kypc anreOpsl 1 Hayana MaTeMaTHYECKOr0 aHAIN3a 3aKJIaJbIBAET OCHOBY IS
YCHELIHOTO OBJIAJICHUS] 3aKOHAaMU (PU3UKH, XUMHH, OWOJIOTMH, TOHUMAaHUS
OCHOBHBIX TEHJCHIMM HKOHOMHUKM U OOIIECTBEHHOM MW3HHU, I03BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B IOBCEIHEBHOM KM3HHU. B TOXe Bpems oBnaaeHue
aOCTpakTHBIMU M JIOTHUYECKH CTPOTMMHU MaTeMAaTUYECKUMHU KOHCTPYKIMSIMU
pa3BUBAE€T YMEHHE HAXOJAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETHU3AIUIO, a0CTparupoBaHue 1
aHaJoTnio, POPMHUPYET KpeaTUBHOE M KPUTHUECKOE MBINUICHHE. B xone n3ydenus
anreOppl M Hayajl MaTeMaTHYECKOro aHajliu3a B CTaplIedl IIKOJIe Yydalluecs
[IOJIy4alOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a1a4, CaMOCTOATEIIBHOIO
IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJENEN pPEAIbHBIX CUTyalUd W HHTEPIPETALUHU
IIOJIyYECHHBIX  PELICHHWM, 3HAKOMATCA C  NpPUMEPAMU  MATEMATHUYECKUX
3aKOHOMEPHOCTEN B IIPUPOAE, HAyKe U B MCKYCCTBE, C BBIAAIOLIMMHUCS
MAaTeMaTUYCCKUMU OTKPBITUSAMU U UX aBTOPAMHU.

Kypc obOnagaer 3HaYMTENbHBIM BOCHUTATENIbHBIM IOTEHLUAIOM, KOTOPBIH
peanu3yeTcsl Kak depe3 y4eOHbIM mMaTepual, CroCOOCTBYIOIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHMs, TaK U 4epe3 crneuuduky ydeOHOM [esTenbHOCTH,



TpeOyrorien CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALUY BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3yIbTaT.

B ocHoBe Meromuku oOyueHus airedpe M HayajaM MaTeMaTHU4ecKOro
aHaJIM3a JISKUT JAeSATEIbHOCTHBIN MPUHLIMI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTEMaTHUYECKOTI0 aHAJIN3a» BKIIIOUAET
CIIEAYIOIINE COAEPIKATEIBHO-METOAUYECKUE JMHUU: «Yucina U BBIYUCICHUNY,
«Dynkuuu  u  rpadpuku», «YpaBHEHHMS M HepaBeHCTBa», «Hauanma
MaTeMaTH4eCKOro aHainmsa», «MHOXkecTBa UM JIOTHMKa». Bce OCHOBHBIE
COACPKATEIbHO-METOAUYECKUE JIMHUU H3Yy4arOTCAd Ha MPOTSHKEHUM JBYX JIET
oOyueHusl B CTaplIeil IIKOJIe, eCTECTBEHHO IOMOJHSSA APYr Apyra M MOCTENEHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA Kypec  SBIISIETCA
WHTErPAaTUBHBIM, TOCKOJBKY OOBEAMHSIET B cebe COAepKaHWE HECKOIbKUX
MaTeMaTHYeCKUX JAUCHUUIUIMH: anre0pa, TPUrOHOMETPHsI, MaTeMaTUUECKHI aHaJu3,
Teopusi MHOKeCcTB M Ap. [lo Mepe Toro kak ydaimiuecs OBjlaieBalOT BCE Oolee
HIMPOKUM MAaTEMAaTHUYECKHUM allapaToM, Y HUX MOCIEN0BaTENbHO (GOPMHUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb PEATbHON
CUTyallud, NpPUMEHATb 3HAHUS, IMOJlyYeHHble B Kypce «Anredbpa M Hauajia
MaTEeMaTHUYECKOTO aHaIN3a», Ul PELIeHHUs] CaMOCTOSITEIbHO CPOPMYIUPOBAHHOM
MaTeMaTU4YECKOM 3a1aut, a 3aTEM UHTEPIPETUPOBATH NIOJYUEHHBIN PE3yJIbTaT.

ConepxxaTenbHO-METOANYECKAA JTUHUA «YUucna W BBIYMCIEHUS» 3aBEPIIACT
(dbopMupOBaHrE HABBIKOB HCIOIb30BaHUS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH Ikoje. B crapmieil mkosne ocoboe BHUMaHUE YJensieTcs
(GOpMHPOBAHUIO TMPOYHBIX BBHIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (POpPM 3amucu JEHCTBUTEIBHOTO 4YHUCIA, YMEHHE
pAllOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, J€JaThb IPUKHUIKY, OLICHUBATh
pe3ynpTaT. OOydarommuecs MOIY4YarOT HABbIKM TNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3alMCaHHBIMU B CTaHIapTHOM dopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHH.

JIuana «YpaBHEHUS M HEPABEHCTBA) PEANN3YETCS HA IMPOTSIKEHUHU BCETO
oOyueHusi B cCTaplield IIKOJE, IOCKOJbKY B KaXJOM paslelne HIporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIUX 3ahad. OOyuaromuecs OBIaJIE€BaIOT
pa3JIMYHBIMUA METOJAMHU pPELICHUSA LENbIX, pPAalUOHAIBHBIX, HUPPalUOHAIbHBIX,
MOKAa3aTEeNbHbIX, JOrapuMHUUEeCKUXx ¥  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucreM. [lomydeHHble YMEHUSA UCIIOIB3YIOTCS IIPU UCCIIEIOBAHUU
GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEHICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHUud (QyHkouu. JlanHas
colepKaTelbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpPMUPOBAHHE YMEHHI
BBIMOJIHATh pacu€Tbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs IENbIX, PalMOHAJIBHBIX,
VPPALMOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKCHUM,



COJEpKaIllMX CTENEeHUu U Jiorapudmbl. bnaronaps u3zydeHuio aiaredpandeckoro
MaTepualia  IPOUCXOIUT  JajibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAaKTHOIO MBIIUJIEHUSI YyYalluxcs, (QOPMUPYIOTCS HABBIKM J€IyKTUBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (hopmMamu,  INpEeACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIE PAaBEHCTB W HEPaBEHCTB. Anredpa
npeanaraetr d(PQeKTUBHbIE HWHCTPYMEHTHl IS pEHICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3ajay, HarjsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeTOoauYecKass JHUHUA «DYHKIMH U TpaQUKU» TECHO
NePeruIeTaeTcs ¢ IPYTuMU JTUHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATENBHOCTD U3Yy4YEHUS Marepuana. Nzyuenue CTEIEHHOM!,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKITUI IS pEIICHUS 3aJa4 U3 APYTUX YUEOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk U C pElICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OPMyJaMU 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIIENOBaTh IOJy4YeHHble (DYHKLUUH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTHUE YMEHHM
U HAaBBIKOB, IMO3BOJSIOIIMX BbIPAXAaTh 3aBUCUMOCTH MEXKIy BEIWYMHAMU B
paznuuHor ¢opme: aHaATUTHYECKOU, rpaduueckoi u cioBecHou. Ero usydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000I1IEHNIO 1 KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHast nuHus «Hauana mareMaTnyeckoro aHalivsza» MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPHUTh KPyT KaK MaTeMaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX OOYYaroIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEOBATh U
CTpOUTh Tpadukd (QYHKIUH, ONpeneNnsTh HX HauOONbIINE WU HAUMEHbBIIHE
3HAYEHUA, BBIYUCIATH IUIOMAAU (GUryp U oObEMBI TN, HaXOAUTb CKOPOCTH H
YCKOpeHHsI TmpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEIEH peanbHbIX CHTyaluH,
HAXOXKJEHUSI HAWIYUIIero pelieHUs B NPUKIAJHBIX, B TOM YHUCJE COLHUAIBHO-
HKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYECKOro aHajin3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (POPMaIbHO-IOTMYECKOIO0 U KPEaTUBHOIO
MBILUICHUS, (OPMHUPOBAHUIO YMEHMH pacro3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKe U uckycctBe. OOywaromuecs y3HAIOT O
BBIIAIONINXCS. PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTeMaTHUKU Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOANYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM  TEOPUUM  MHOXKECTB.  TEOpEeTUKO-MHOKECTBEHHBIC
MPEICTABIICHUS MTPOHU3BIBAIOT BECh KypC LIKOJIBHOW MAaTEMAaTUKH U MpPEIararoT



Haubosiee yHUBEPCaIbHBIN SA3bIK, OOBEAMHSAIOMINUN BCE Pa3Aesibl MaTEeMaTHKU U €€
MIPUJIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCUUILIMHBI B €IHHOE
nenoe. [loaroMy BaXkHO JaThb BO3MOKHOCTH IIKOJBHUKY MOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKW U HCIOJIb30BaTh €ro Ui
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadajma MaTeMaTHYECKOrO aHajau3a» MPHUCYTCTBYIOT
TAKK€ OCHOBbI MATEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOPbIE IPU3BAHbI
c(OpMHPOBATh HABBIKK OCTPOEHUS MOJEIIEN peajbHbIX CUTyallui, UCCIIEI0BAaHUS
ATUX MOJIEeNIeH C TMOMOINBIO ammapara ajreOpbl U MaTeMaTUYECKOTO aHaIu3a |
MHTEPIIPETALNH TTOJTYYEHHBIX pE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKIbII
U3 pa3/ieNioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHUall Kypca IIMPOKO UCIIONIb3YeTCs
JUISL pelIeHusl MPUKIaAHbIX 3a1a4d. [Ipy peleHnn peanbHbIX TPAKTUYECKUX 3a]ad
ydauiiecs: pa3BUBalOT HaOMIOAAaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIB30BATh AHAIOTHIO, 0000HIATh M KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/lady OPraHMU3yeTCsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «AuredOpa W Haudana
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miiaHe Ha H3yYE€HHE Kypca aureOpbl W HadyaJl MaTeMaTHYECKOro
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hezemo B 10 kimacce u 3 yaca B
Hezeno B 11 kacce, Bcero 3a 1Ba roga ooyuyenus — 170 yacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

Yuc/i1a ¥ BBIYUCTICHUSA

PannonanbHble yncia. OOBIKHOBEHHbIE W JECATUYHBIE OpPOOHM, MPOLIEHTHI,
OEeCKOHEYHbIE  IepHoauYecKkre  ApoOu.  ApupMETHUEeCKHE  Olepaluu  C
palMOHAIbHBIMU YUCJIaMU, TpeoOpa30BaHus YUCIOBBIX BhIpaxkeHul. [Ipumenenue
Ipo0el U MPOUEHTOB JUIsl PEIICHHs] TPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUM U PEATBbHOM )KU3HH.

JevictBurenpHble 4yuciaa. PanuoHanbHble W MPPALMOHAJIBHBIE YHCIIA.
ApudmMernueckre orepanuu ¢ JEHCTBUTEIbHBIMM uHciaMu. [IpubnumxénHble
BBIYMCJIEHUS, TIPABUIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas (Qopma  3ammcu
JNeNUCTBUTENbHOTO uuncia. Mcemonp3oBaHue moaxonsmied ¢GoOpMbl  3alucu
JEWCTBUTENBHBIX YHUCEN IS PELICHUS MPAKTUYECKUX 3aJa4 U MPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(MeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTETIEHHU.

CHHyC, KOCMHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
aApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa u TOXAECTBEHHbIE TPEOOPa30OBAHMSL.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHU. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHME HEPABEHCTBA.
Merton uHTEpPBAJIOB.

Pemienue nensix v IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue nppaninoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETpUYECKUX YPABHEHUM.

[IprMeHeHne ypaBHEHMM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkius, cnocoObl 3amanus GyHknua. [paduk  yHkmuu. BzawmmHO
oOpaTHbIe (DYHKIIHH.

OO6nactp ompeneyeHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkmm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

Crenennas GyHKIHMS C HATYpaJbHBIM U LIETBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBo¥icTBa U rpauK KOPHS 1-OW CTEIICHHU.



TpuroHomerpudeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(G yHKITUH 9UCIIOBOTO apryMEHTA.

Havaja MmaTeMaTHY€eCKOI0 aHAJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIABHOCTH.

Apudmerrnueckas 1 reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuydeckas nporpeccusi. Cymma OECKOHEUHO YyObIBaroleld TeOMEeTPUUECKON
nporpeccund. Mopmylia CIOXKHBIX NPOLEHTOB. VCronb30BaHWE MPOTPECCUU A
pEIICHUs pealIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOX€eCTBO, Olepanuyd HajJ MHOXKecTBamu. Juarpammbl Oinepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONHCAHHS PEeallbHbIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 IPYTUX YICOHBIX ITPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTRO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHubie u niensie yncina. [Ipu3Hakyu 1eIMMOCTH LEIIbIX YHACEIL.

Crenensp ¢ palmoHaIbHBIM NTOKa3aTeraeM. CBOICTBA CTEIICHHU.

Jlorapudm uncna. JleciTuuHble U HATypaIbHbIE JTOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpOXKEHHM, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIIUX CTENEHH C PAIMOHAIBHBIM
MTOKA3aTEJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypAaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHHN. PemeHne npuKiIagHbIX 3a1ad ¢ MOMOIIBIO
CUCTEMBI JITUHEHUHBIX YPABHEHUN.

CucreMbl M1 COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady W3 Pa3JuvHbIX 00JlacTell HAyKHM W peajbHOU
KU3HHU.

DOyHKUMHA U TPaPUKHn

Oyukius.  [lepuonuueckue  ¢yHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
¢byHkuuu. MakcumMymbl U1 MUHUMYMBbl QyHKUMU. HaunOonbliee u HauMeHbIIee
3HaueHUe (DYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIMHN, X CBONCTBA U TpadUKy.

[Toka3arenbHas u JorapudmMuyeckast PyHKIUHU, UX CBOWCTBA U IpaUKU.



Hcnonp3oBanue rpa@ukoB QPYHKIUN ISl peIIeHUs YpaBHEHUW U JIMHEWHBIX
CUCTEM.

Wcnons3oBanue rpadukoB QGyHKIME JUIsI WCCIEIOBAHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT NPH PEIICHUM 33Jad U3 APYrUX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepoiBHble pyHKIMU. MeTO UHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['‘eomerpuueckuidi ©U  (QU3HYECKUH  CMBICH
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  (QyHKIUA.  DopMyibl  HAXOXKICHUS
MPOU3BOJAHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanOobIIero 1 HaMMEHbIIEero 3HauYeHUs! PyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4YlIEro pPENIEHUS B
NPUKIAIHBIX 3ajadaxX, Uil OINPENEICHHUs CKOPOCTH MPOLECCa, 3aJaHHOTO
dbopmyoii umu rpadUKoM.

[TepBoo6pa3znas. Tabnuia nmepBooOpa3HbBIX.

Wurerpan, ero reoMerpudyeckuid u (u3Mdeckuid cmbica. Boluucnenue
uHTerpana no gpopmyie Herorona—IJleiiOHuna.



IIVIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mnpeamera «MaremaTukay JOJDKHO o0OecnedunBaTh
JIOCTIKEHHE Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHusl CISAYIOMNUX JIHYHOCTHBIX,
MeTaInpeIMETHBIX U TTPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3ynbTaThl OCBOCHHSI MPOTPAaMMBI  y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxxpaHckoe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO WJI€HAa POCCUHCKOr0 OOIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKHX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMHA 1 HA3HAYECHHUEM.

[TatproTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPONUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTH)KEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JIOCTIDKCHHN B JIPYTrdX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOpPMHUPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTHYECKOTO  IIOBEJCHHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MMPUMEHCHUEM JTOCTHKEHUN HAYKU U JAEATEIHbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYUBOTO OYyIIETO.

DCTETUUECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOLICHHMEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3ajad, pellIeHUH, pacCyKJIeHUM;
BOCHPUUMYHUBOCTHIO K MATEMAaTUYECKAM aCII€KTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3n4ecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO YMEHHUS TPHMEHATh MaTeMaTHYCCKHE 3HAHUA B
HWHTEpecax 370poBOro u 6e30macHoro odpasa )K1U3HU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBbIO (370pOBOE€ NMHUTaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OTIbIXaA, peryJspHas duznyeckas AKTUBHOCTB); buznyeckoro
COBEPIICHCTBOBAHUA, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOMN
JEATEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuyHbiM  chepaM  TPOo(PECcCHOHANBHON  NEATENbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareéMaTUYecKoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEW MKU3HMU, TOTOBHOCTBHIO K AKTHUBHOMY
YYacTHUIO B PELICHUH NPAKTUYECKUX 33]1a4 MaTEMATUYECKON HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KyJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-DKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa SKOJOTMYECKHX Mpoldiiem;
OpHUEHTAIlME Ha IPUMEHEHME MATEMAaTHYECKMX 3HAHWM Ul pelieHus 3aaad B
o0acTh OKpy’Karolled cpeabl, IUIAaHUPOBAHMUS TMOCTYIKOB M OLEHKH UX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH Cpebl.

[{eHHOCTH HAYYHOTI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu M  OOIIECTBEHHON NPAaKTHKH, TOHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cQepbl YelIOBEUECKOW JeATeNbHOCTH, JTaloB e
pa3BUTHA WM 3HAYUMOCTH I PAa3BUTHUS LUBWIN3ALWUH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM KakK CpPEICTBOM IIO3HAHUSA MMHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO M MCCIENOBATENBCKYIO JESITENbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3znasamenwvuvie  Oeticmsus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00Yyuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYXHCaAlowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBbie IorMUeCcKHE TENUCTBUS:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHbIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENCNICHNs]  TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
KJIaccu(UKaIuy, OCHOBAaHUSA T OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npotuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNL;

JeNaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIHHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUU (MIPSAMBIE U OT MIPOTHUBHOI0), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONee MOAXOMIIMHNA C YIETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBarenbCcKue IEUCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOPEUYHE, IpOoOIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOE, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENHLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYecKOro
Oo0OBEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH O0OOIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIIEI0BAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabota ¢ undopmanueii:

BBISIBIIAATH JIePUIMTHI MH(DOpPMALMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHPOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OOPMAIUIO
pa3IUYHBIX BUIOB M OPM IIPENCTABIICHHUS,

CTPYKTYpUpPOBaTh HHPOPMAIUIO, PEJCTABIATh €€ B pa3inyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbopMaIu o CaMOCTOSITEIIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.
Yuueepcanonvie  KoMMyHuxamueHuwle Oelicmeus, obecneyugarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUM C
YCJIOBHUSIMHU M LIENISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0 00CYXACHHUS 3a/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aJjauu, BEICKA3bIBATh U/IEH, HALICJICHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB JHaJIOra, OOHapy»XUBaTh pa3jIMuUe€ U CXOJCTBO MO3ULMM; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJENIOBAHMS,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOCHHOCTEHN ayUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
MHIUBUYAJIbHOM paOOThI PU PEIICHUH YYEOHbIX 3a]]a4; MPUHUMATD LIEJIb
COBMECTHOM JESATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOMU
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padoThl (00CYy ) aeHUs1, 0OMEH MHEHMIA,
«MO3TOBBIE€ IITYPMbD» W HHBIE); BBINOJHATH CBOI 4YacTh pPadOTHl H
KOOPAMHUPOBATb CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMHM KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBHSI.

Vuusepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusaiom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanusi:

COCTABJIATH IJIaH, aJITOPUTM PCIICHUA 3a1a4U, BBI6I/IpaTB croco0 pemcHus C

y4€TOM UMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABaTEIbHOM peQieKCHH KaK OCO3HaHHUA
COBEPLIAEMBIX JEUCTBUM U MBICIMTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CHoco0aMu CaMOINPOBEPKHM, CAaMOKOHTPOJS Mpolecca U
pe3yJabTara peleHnss MaTEMaTHIECKOM 3a/1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3alaud, BHOCHTb KOPpPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAUICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUAM, OOBICHATH
MIPUYHHBI JTIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAIU3a»
Ha YPOBHE CpeHEero oO0Iiero oopa3oBaHUs OJKHO OOECIeYMBATH JTOCTH)KCHHE
CIICYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHSATUSMH: pALUMUOHAJIBHOE M JCHCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M IECITUYHASL POOb, MPOIEHTHI.

Boimonusate  apudmeTuyeckre  onepaldd  C  PANMOHAIBHBIMM U
JICUCTBUTEILHBIMH YHUCIIAMU.

BoimonusaTe npuOauKEHHBIE BBIUMCICHUS, UCTIONB3YS MpaBuila OKPYTJICHHUS,
JIeNIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUM.

OnepupoBaTh MOHSATUSMHU: CTEIECHb C ULEIbIM IOKa3aTeJIeM; CTaHJIapTHas
dbopma 3ammMcu JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYPAIbHOW CTEIICHH,
MCIOJIb30BAaTh MOAXOAANIYI0 (hOPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JISl PEIICHMUS
MPAKTUUYECKUX 3a7a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCIOJIB30BATh 3aMHCh MPOU3BOJILHOTO yTiia Yepe3 0OpaTHbIC TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPABHEHHUE, HEPABCHCTBO; ILIEJIOE,
palMOHAIBHOE, UPPALHOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BrinonHaTe npeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAXKCHUW M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonasaTh peoOpazoBaHus MENBIX, PAMOHATBHBIX W HUPPAIIMOHATBHBIX
BBIDAXKCHUM M pelmlaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHATh ypaBHEHHSI U HEPABEHCTBA JIJISI PELICHUSI MATEMaTUYECKUX 3aJ1a4
Y 3aJ71a4 U3 PA3INYHbBIX 00JIacTel HAYKU U PEATbHON KU3HHU.



MognenupoBaTh peanbHblE CHTyalldd Ha S3bIKE ainreOpbl, COCTaBJIAThH
BBIPQXXECHUS, YpPaBHEHHUsS, HEPAaBEHCTBA [0 YCIOBUIO 3ajJaud, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUN U TPaPUKH

OnepupoBath MOHATUAMH: (PYHKIUSA, CIIOCOOBI 3a7aHusl (QYHKIMH, 00JIacTh
ONpPENETCHUs] U MHOXXECTBO 3HaueHMH (yHKUMH, rpapuKk (yHKIUH, B3aUMHO
oOpaTHbIe (DYHKIIMH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
GYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN I pEIIEHUS] YpaBHEHUI.

Crpoutb M yuTaTh rpaduku JUHEHHOW (DYHKIMH, KBaJApaTUYHOW (YHKLHH,
CTENEHHOW (DYHKIIMH C LIEJIbIM [OKa3aTeJIeM.

HcnonwszoBath Tpaduku (yHKUMH 711 HUCCIENOBaHHUS MPOLIECCOB U
3aBHCUMOCTEN IpU pElIeHUH 3a7ad U3 APYTUX yUEOHBIX IMPEIMETOB U PealbHOU
’KU3HU; BBIpAXaTh (HOpPMyIaMH 3aBUCIMOCTH MEXKy BETUIMHAMHU.

Hauana maTeMaTH4ecKOro aHajau3a

OnepupoBaTh MOHATHUSAMHU: TIOCIEIOBATEIBHOCTh, apudmeTnyeckas Hu
reoMeTpUYECKasi IpPOrpeCcCcuH.

OmnepupoBaTh TOHATHAMH: OCECKOHEUHO YOBIBalOIIasi TeOMEeTpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPHUUECKON MTPOTrPECCUHU.

3aaBaTh NOCIEA0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U NMPOTPECCUN AJIs PELLIEHUS
peabHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaT Juid  ONUCAHUS
pealbHBIX TPOIECCOB U SBICHWH, MPH PEHICHUH 3a]ad W3 JPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMU:  ONpEAENEeHHWEe,  Teopema,  CJEJICTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yuciia ¥ BLIYMCTIEHUS

OnepupoBaTh TMOHATUSAMH: HATypaJbHOE, IE€J0€ YHUCIO; HCIOIb30BaTh
NPU3HAKK JCTUMOCTU LEIBIX YMCEN, Pa30XKEeHHE YUCIIa Ha MPOCThIE MHOXKUTEIIH
JUTSL PEIlIeHus 3a/1ad.

OmnepupoBath MOHSATHEM: CTEIIEHb C PAIIMOHATLHBIM TIOKa3aTeJIEM.

OnepupoBaTh MOHATUSMU: JIorapu(M UKCIa, JECATUYHBICE U HATypaJbHbBIC
Jorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumenaTs cBoiicTBa CcTemeHM i1 NpeoOpa3oBaHUSl  BbIPAKEHUM;
ONEPHUPOBATH MOHATUSMM: MOKA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHMsl  BBIPOKEHUH, COAEpXKAIUX JIOrapu(Mmbl;
ONEepUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TJOTapu(MUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpaBHEHUI U €€ pEILICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad4.

Haxoauts pelieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEH PAalMOHAJIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHblE CHTyalldd Ha S3bIKE aiureOpbl, COCTaBJIAThH
BBIDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayH,
UCCJIEeI0BATh MMOCTPOECHHBIE MOJIENHU C UCIOJIB30BAHUEM ammapara aareophl.

DyHKIUHN U TPAPUKHU

OnepupoBaTh NOHATUAMU: TEepUOAMYECKas  (QYHKUUS, TMPOMEXKYTKU
MOHOTOHHOCTH (YHKLMH, TOYKHM OJKCTpeMyMa (yHKUMH, HauOojbllee U
HauMeEHbIlee 3HAaYeHUs (QYHKUMM HA TMPOMEXKYTKE; MCIOIb30BATh HUX IS
UCCIEeI0BaHUs PYHKIMH, 3aJaHHON rpa)uKOM.

OmnepupoBaTh MOHATHSIMH: TpaQHUKU TMOKa3aTeNbHOM, Jorapu@Muueckoil u
TPUTOHOMETPUUYECKUX (YHKIUI; n300paxaTh UX Ha KOOPJIMHATHOW IJIOCKOCTH U
WCIIOIb30BaTh JJIs PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxatb HA KOOPAMHATHOW IUIOCKOCTH T'pa(UKU JTHUHEHHBIX ypaBHEHHI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JINHEMHBIX YPaBHEHU.

HcnonpzoBath rpaduku (QyHKUMH JJI1  HUCCIENOBaHMUS IPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKIIMS; TPOU3BOAHAS (YHKIINH;
UCIOJIb30BaTh T€OMETPUUYECKUHN U (PU3NUECKUN CMBICI IPOU3BOJHON ISl pELIEHMUSI
3a7ad4.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUI, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh NPOM3BOJHYIO JJIS1 UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI, TPUMEHSTh PE3YyJIbTAThl UCCIIEIOBAHUS K IOCTPOCHUIO IpauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYUYLIErO0 PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMHU: TiepBOoOOpa3Hasi W  UHTErpayl; IOHUMATh
reOMETPUYECKU U (PU3UUECKUN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie d7IeMEHTApPHBIX (DYHKIIMI; BBIYUCIATh MHTETPA
o ¢hopmyiie Hetorona—JleiiGuuna.

PemaTe mpukiagHbie 3aa4yd, B TOM YHCIIEC COIMATLHO-DKOHOMHUYECKOTO H
buznyecKoro xapakrepa, CpeCTBAMH MaTEMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnyeckue
n/n NPOrpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
MHoO)kecTBa palMOHAJIBHBIX U
1 EHCTBUTEIBbHBIX YUCEN. PalMOHAJIbHBIE 14 1 bubmmorexa [JOK
s -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPaBEHCTBA
) @Oynkiun U rpaguku. CTeneHsb ¢ 1eabM 6 bubnuoreka [IOK
oKaszarejieM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuil KOpeHb N—0il CTENEHHU. 13 | bubmmoteka [JOK
HppaunoHaibHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpUroHoMeTpuu. TpuroHomerpruyeckme 22 1 bubmmorexa [TOK
P pHH- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U POTPECCUN 5 bubmmorexa [TOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06061IeHNE, CCTEeMaTH3aLUs 3 | bubnuorexa [JOK
3HaAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
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11 KIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Kontpoasbnbie | IlpakTuyeckue
n/n NMPOrpaMMbIl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Crenenb ¢ palliOHaIbHBIM ITOKA3aTEIEM.
1 [ToxazarenbHas ¢pyHkims. [lokasarenapHble 12 1 bubmmorexa LIOK
YRIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPAaBEHCTBA
Jlorapudmuueckast GpyHKIIHS.
2 HorapnganeCKHe (I)yaBHHCHI/IH u 12 bubmmorexa LIOK
P M https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
TpuronomeTpruueckue (YHKIMH U UX
3 r pa(1)I/IKI/I T iFOHOMeT(bIqucLI[me 9 1 bubmorexa OK
p - 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6nmmoreka [IOK
4 [IpousBoanas. [IlpumeneHue nporu3BOIHON 24 1 hitps-//m.edsoo.ru/fl cdafd
5 HuTerpan u ero npuMeHEHMS 9 bubmorexa HOK
P P https://m.edsoo.ru/fl 1c4afd
bu6nunoreka [JOK
i 12 1
6 Cuctembt ypapHeHHii https://m.edsoo.ru/f11c4afd
Bbu6nuorexa [JOK
H
7 ATYPAILHBIC I HIEJIbIE HHCTa 6 https://m.edsoo.ru/f11c4afd
2 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIHS 13 5 bu6nmoreka [JOK
3HAHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 6 0
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