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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

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMera
«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:

® BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHYECKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAY MOHATUAMU, (POPMYITHPOBATH
ONpeJEeNICHUs]  MOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIA  MpPU3HAK
Kjaccu(ukanuy, OCHOBaHUSA A OOOOIIEHHMS U CpaBHEHUS, KPUTEpUU
MPOBOAMMOTO aHAIIN3a;



BOCIIPUHUMATh, (QOPMYJIUpOBaTH M  MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAMUTEIbHBIE W OTpPULATEIbHBIC, €IMHHYHBIE, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISBIATE ~ MAar€MaTW4YeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
OpOTUBOpEUUs] B (paKTaxX, JHaHHBIX, HAOJIONEHUSAX U YTBEPKIACHUSIX;
npeajaraTb ~ KPUTEPUM  JJI1  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKJIECHUU (IIPSAMBIE U OT IPOTUBHOIO), BHICTPAMBATh apryMEHTALUIO,
IPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJBL;

BBIOMpATh Ccrnoco0 pemieHus ydyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BApUAHTOB peEUIeHUs, BbHIOMpaTh HauOoyee MOAXOASAIIMA C YYETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrIe uccienoBarenbCcKkue IEUCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
(GopMyIIMpOBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTHUBOpEUHE, IMpolIeMy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBaHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKOro
O00BbEeKTa, SBJICHUS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS W BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
IIPEAINOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmaruei:

BBISIBJIATH J1e(pUUUTHl UH(OpPMALUU, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHUS 3a1a4u;

BbIOMpaTh  MHQOpPMAIMIO U3  HMCTOYHUKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IUYHBIX BUIOB U POPM MPEICTABICHNUS;

CTPYKTYpPHUpPOBaTh UH(POpPMALMIO, IPEACTABIATH €€ B pa3InuHbIX (hopmax,
WTIOCTPUPOBATh TpaUUIECKH;



® OIICHHBATh HaJIEKHOCTh uHbOopMaIu o CaMOCTOSITEIILHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

2)  VYuusepcanvhvie KOMMYyHUKamueHwle Oelicmeusi, 00Oecneuusam

chopMupoBaHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.

OO0mexHue:

® BOCOpUHUMATL U (POPMYITUPOBATH CYXKIACHUS B COOTBETCTBUU C
YCIOBUSIMH U LIEJISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M IMHUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XO0Jly pPeIIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJyYCHHBIN pe3yIbTarT;

® B XOJIe 00CYXXJICHHS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, peraeMoi 3aa4uu, BbICKa3bIBaTh HJIEU, HAIICJICHHBIC HA TIOUCK
pElIeHUs; COMOCTABIATh CBOM CYXIEHUS C CYXKICHHSIMU JPYyTrux
YYaCTHUKOB JUajiora, oOHapy>KMBaTh pa3iMuhe€ M CXOJICTBO MO3UIIUMA; B
KOpPpEKTHOU popMe GopMyTUpOBaTh Pa3HOTIACHS, CBOW BO3PAKEHUS,

® IMPEICTABJIATH  pE3yJbTaThl  pPEIIEHUS  3aJayd,  JKCIIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1au MIPE3CHTAIMU U 0COOCHHOCTEN ayIUTOPHH.
CoTpyaHUYECTBO:

® [OHMMaTh W  UCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHJIMBUAYAJIbHOU pabOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATH LETh
COBMECTHOM JEATENbHOCTH, IUIAaHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaenaTh BUAbl paboT, J0roBapuBaThCs, 00CYKAaTh MPOIIECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

® y4yacTBOBaTh B IPYNMNOBKIX PopMax paboThl (00CYkI€HHS, 0OOMEH MHEHHU,
«MO3TOBBIE IITYPMb» W WHBIE); BBINOIHATH CBOIO YacTh palbOThl M
KOOPJIMHUPOBATh CBOW JEHUCTBUS C JAPYTMMH YJI€HAMU KOMAaHJbI;
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHHUKAMH B3aUMOICHCTBHUSI.

3) Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranu3zarusi:

COCTaBJISITh TUIaH, aJITOPUTM PEIICHUS 3a7a4u, BHIOUpATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4€TOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb:

® BIAJCTh HAaBbIKAMU TIO3HABATEIBHOM pediekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0aMU  CaMONPOBEPKH, CaMOKOHTPOJIL IMpolecca H
pe3yibTara peuieHus MaTeMaTUueCcKOi 3a/1auu;



® IPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPU PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOSATENBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH;

® OIICHHWBAaTh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSM, OOBACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHXKEHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAJIM3ay
Ha ypOBHE CpeaHero oOIero oOpa3oBaHMs JOJDKHO OOECIeUMBATh TOCTHIKECHHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB:

10 KJTIACC

Yucnaa v BIYMCICHUSA

OnepupoBaTh NOHATUSAMM: PALUMOHAJIBHOE M JCHUCTBHUTEIBHOE YHCIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIEHTHI.

Bemonusate  apudmernyeckue — omepanuu € palMOHAJbHBIMU U
JEHCTBUTEIBbHBIMU YHCIIAMHU.

BoinonHsaTe npuOanmKEHHBIE BBIUMCICHUS, UCIIONB3Ys MpaBuia OKPYIJICHHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BIYNCICHUMN.

OnepupoBaTh NOHATUSMU: CTENEHb C LEJBIM [OKa3aTelIeM; CTaHJapTHas
dopMa 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTEIEHH;
MCIIOJIB30BaTh MOAXOAANIYI0 (POPMY 3aMUCH JIEUCTBUTENbHBIX YUCEN ISl PEIICHHUS
MPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3alIMCh IPOU3BOJIBHOIO yTIiia uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKUIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATUSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonHaTh 1peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUUYECKHE YPAaBHEHUS.

BbimonHaTe npeoOpa3oBaHMs LENbIX, PAalMOHAIBHBIX M HPPALUOHAIBHBIX
BBIDAKEHU W pellaTh OCHOBHBbIE THUIBI  LEJIbIX, palUOHAIBHBIX U
UPpaLMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpumeHsATh ypaBHEHHS U HEPABEHCTBA JUIS PELICHUS MATEMaTHYECKUX 3a]a4
W 3aJ1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PeaIbHON KU3HU.



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.

N300paxxarh HA KOOPAMHATHOM IUIOCKOCTH T'paUKU 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
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoabnbie | IlpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThbI
pecypchl
MHoO)kecTBa palMOHAJIbHBIX U
1 JCACTBUTEIBHBIX YUCEN. PallMOHAIbHBIE 14 1 +AKP https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPaBEHCTBA
o .C
2 YHKIpH 1 rpaduicH. CTeneHs ¢ nebm 6 https://m.edsoo.ru/1568aba3
MoKa3aTesieM
A i —0M .
3 pH(MeTHHCCKIH KOPCHE N0l CTENCHH 18 1 https://m.edsoo.ru/1568aba3
WppaumnoHanbHble ypaBHEHHS U HEPABEHCTBA
PopMyibl
4 TpuroHoMeTpuu. Tpuronomerpuyeckue 22 1 https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IIPOrPECCUU 5 https://m.edsoo.ru/1568aba3
I1 600
6 OBTOP CHIE, ODODIIEHHE, CHETEMATIBANI 3 1 https://m.edsoo.ru/1568aba3
3HaHUUN
OBLIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
ara
N A DJIeKTPOHHbIE HH(PPOBBIE
]
/ Tema ypoxka o0pa3oBaTte/ibHbIE
n/n
pecypcsl
1 MHoOecTBO, Onepaly HaJl MHOKecTBaMuU. [{narpammsl Diinepa—Benna https://m.edsoo.ru/746d5dce
PanmonannHele urcia. OOBIKHOBEHHBIE U ACCATHYHEIC TIPOOH, IIPOLIEHTEI,
2 1 A P pott https://m.edsoo.ru/be888093
OECKOHEYHBIC TIEPUOIUYECKHE TPOOH
ApudmeTndeckre oneparuu ¢ palioHaIbHBIMU YHCIaMU, IPEOOPa30BAHUS
3 puc vp . patt peobp https://m.edsoo.ru/4d7f95fe
YHUCJIOBBIX BBIPAKEHUN
[Ipumenenue apobeii U MPOIEHTOB I PEeIIEHUs IPUKIIATHBIX 33124 U3 PA3IUYHBIX
4 PHNEHEHIE /pe POUEHTOB U p pHiviak AATIE P https://m.edsoo.ru/44dd1046
oTpacieil 3HaHWW U PeaIbHOW KU3HU
[Tpumenenue apobeii U MPOICHTOB IS PEIICHUS IPUKIIATHBIX 331249 U3 PA3IMIHBIX
5 p . Ilpv p LIV AP p A A p https://m.edsoo.ru/d99d8c¢74
oTpacJieil 3HaHUN U peaIbHOW KUZHU
€HCTBUTENbHBIE Uncia. PalinoHanbHble U UPPALIMOHATIBHBIE YKCTIA.
6 A H . ppatt https://m.edsoo.ru/2f36a36f
ApudmeTrndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCITaAMU
7 22-26.09 AOMunucmpamugnas KOHRmpoabHasa paboma
[TpubnmkE€HHBIE BRIYMCICHUS, PABUJIA OKPYTIICHUS, TPUKHUIKA U OI[CHKA
8 P N p Py U H https://m.edsoo.ru/cb723fbd
pe3yJbTaTa BEIYUCIECHUN
9 ToskecTBa v TOXKAECTBEHHBIC MPEOOpa30BaHUS https://m.edsoo.ru/3a23acl5
10 VYpaBHEHHE, KOPEHb YpaBHEHUS https://m.edsoo.ru/11ac68be
11 HepaseHncTBo, pelienrne HepaBeHCTBa https://m.edsoo.ru/50bdf26d
12 Merto nHTEpBaIOB https://m.edsoo.ru/775£5d99



https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/be888093
https://m.edsoo.ru/746d5dce

13 Pemenue nenbix u ApoOHO-paIMOHAIBHBIX YPABHCHU U HEPABEHCTB https://m.edsoo.ru/6ec7al07
14 13-17.10 I(ofimpwzbna}z paboma no meme ""Muoscecmea payuoHanbHvIX U httpss//m.cdsoo.ru/1914a389
OelicmeumenvHhulx uucen. Payuonansvnole ypagnenusn u nepagencme'’
15 OyHKIMA, crtocoObI 3ananus GyHKIMH. B3anMHO 00paTHbIE QyHKIINH https://m.edsoo.ru/226eeabf
16 I'padux Gynkiuu. O6macTh OnpeeneHnss 1 MHOKECTBO 3HaueHuH pyHkmm. Hymm hitps://m.cdsoo.ru/763e7 See
¢ysnxun. [IpoMekyTKH 3HAKOIIOCTOSIHCTBA
17 YérHble ¥ HeUETHBIC (PYHKLIUU https://m.edsoo.ru/ff4564ad
13 Crenenb ¢ nenbiM nokasareneM. CtanmapTHas hopma 3anucu JeHCTBUTEILHOTO hitps://m.cdsoo.ru/66446d3c
qucia
19 Vcnonp3oBanue moaxo el GopMbl 3aUcH IeHCTBUTEIBHBIX YHUCEI JJISl PEIICHUS hitps://m.cdsoo.ru/6eadc6f]
IIPAKTUYECKUX 3aJja4 U MPECTABICHUS JAHHbBIX
20 CrenenHas GyHKIIHS ¢ HATYpalIbHBIM U LIETbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk | https://m.edsoo.ru/3f25a047
21 ApudmMeTnuecknii KOpeHb HATYPAIbHOU CTETICHU https://m.edsoo.ru/d82¢36d4
22 Apudmerndeckuii KOpeHb HATYPaJIbHON CTENECHH https://m.edsoo.ru/fe7fc4db
23 CaoiicTBa apuPMETHIECKOTO KOPHS HATYpaIbHON CTETICHU https://m.edso0.ru/d0f0b260
24 CBoiicTBa apu(pMETHUECKOTO KOPHS HATYypaIbHOM CTENEHU https://m.edsoo0.ru/c3389865
25 CaoiicTBa apu(PMETHIECKOTO KOPHS HATYpaIbHON CTETICHH https://m.edsoo.ru/444c4b9c
26 JleicTBus ¢ apu(hMETHUECKUMH KOPHAMHU N—Oi CTENICHH https://m.edsoo.ru/54b815¢5
27 JlelicTBus ¢ apu(PMETHUECKUMH KOPHAMHU N—Oi CTENEHH https://m.edsoo.ru/83105a0e
28 JleiicTBusl ¢ apupMeTUUECKUMU KOPHSIMH N—OH CTETIEHU https://m.edsoo.ru/2ab1c7bc
29 JleicTBus ¢ apu(hMETHUECKUMH KOPHAMHU N—Oi CTENICHH https://m.edsoo.ru/eacb053¢
30 JleiicTBus ¢ apuMEeTUUECKIMH KOPHSIMHU N—O0# CTETICHU https://m.edsoo.ru/8a5ada51
31 Pemenne nppalinoHaabHbIX YpaBHEHUN U HEPABEHCTB https://m.edsoo.ru/69106ae7
32 Pelenue nuppanmoHanbHbIX YpaBHEHU U HEPABEHCTB https://m.edsoo.ru/9362fea9
33 Pemenne nppanvoHanbHBIX YPaBHEHNUN U HEPAaBEHCTB https://m.edsoo.ru/78d9b391



https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/6ec7a107

34 Pemienue nppanuoHanbHbIX YpAaBHEHH 1 HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 PeeHre nppanOHAIBHBIX YPaBHEHUN U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa 1 rpad)K KOPHS N-Oi CTETICHH https://m.edsoo.ru/ebOccSe3
37 CgoiicTBa 1 rpadK KOPHS N-0i CTETICHH https://m.edsoo.ru/5f29b9b5
38 26-30.01 I;;;Tg:g::;: ’Zlfj;zatz :Z”i;tzte”';zzijz;i:::emuu KOpeHb n—oil CmeneHu. httpss/m.edsooru/f13af630
39 CuHyC, KOCHHYC ¥ TAHT€HC YUCJIOBOT'O apryMEHTa https://m.edsoo.ru/5f605ed0
40 CuHycC, KOCUHYC U TaHT'€HC YHUCIIOBOIO apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC YMCJIOBOTO apryMeHTa https://m.edsoo.ru/b8t5d49a
42 ApKcHHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apryMeHTa https://m.edsoo.ru/f1{f9220

13 TpuronomeTpuyeckas OKpyKHOCTb, ONPeIe]ICHHE TPUTOHOMETPUUECKUX (PYHKIIHIA hitps://m.edsoo.ru/6dF195a0

YKCIIOBOTO apryMeHTa
44 TpuronomeTrpuyeckas OKpyKHOCTb, OIIPe/IeICHUE TPUTOHOMETPUUYECKUX PYHKIIMMA hitps://m.edsoo.r/6b6 16578
YHCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI https://m.edsoo.ru/6ed2b3ba
46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI https://m.edsoo.ru/b8a0ff2f

48 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITbI https://m.edsoo.ru/12d1413c¢
49 [IpeobOpazoBanye TPUTOHOMETPUIECKUX BBIPAKEHUN https://m.edsoo.ru/e248c5fc

50 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpAKEHUI https://m.edsoo.ru/09ba5b3d
51 [IpeobOpaszoBaHye TPUTOHOMETPUIECKUX BBIPAKCHUN https://m.edsoo.ru/1f4655da
52 [TpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKEHUH https://m.edsoo0.ru/76ce9958
53 [IpeobpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUN https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN https://m.edsoo.ru/6baefe19

55 Pelenre TpUroHOMETPUYECKUX YPaBHEHUN https://m.edsoo.ru/al1{8d141



https://m.edsoo.ru/a1f8d141
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https://m.edsoo.ru/1f4655da
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https://m.edsoo.ru/12d1413c
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https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/f13af630
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https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/de7ca33e

56

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI

https://m.edsoo.ru/65a02d0

57 PemreHre TpUroHOMETpUYECKUX YPaBHEHUN https://m.edsoo.ru/0d8a770d

58 Pemienue TpuroHOMETpUYECKUX YpaBHEHU https://m.edsoo.ru/cec28774

59 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN https://m.edsoo.ru/e6eec650
O606menue o Temam "OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI.

60 H " P P opuy https://m.edsoo.ru/ae44acdc
Tpuronomerprueckue ypaBHEHHs

61 27-30.04 Konmponvnaa paboma no meme ""@opmynvt mpuzonomempuu.
Tpuzonomempuueckue ypaenenusn'/BIIP
Apudmernueckas u reoMeTpudeckas rnporpeccuu. Mcnonb3oBanue nporpeccuu s

62 pu p poTp porp A https://m.edsoo.ru/d3666918
pelIeHus peasibHbIX 3aja4 MPUKIIATHOTO XapaKTepa
beckoneuno yObIBatomias reomerpuieckas nporpeccus. Cymma 6€CKOHEYHO

63 5 y = . p porp y https://m.edsoo.ru/1cbf72b1
yObIBaroIIEel reOMETPUIECKON MTPOrPECCUuu

64 dopMyita CII0KHBIX TIPOLIEHTOB https://m.edsoo.ru/538fc437

65 @opMyiia CII0KHBIX IIPOLIEHTOB https://m.edsoo.ru/c2627eca
O0o001enue, cucTeMaTH3alMsA 3HaHUH 3a Kypc alreOpsl M Hadajl MaTeMaTH4eCKOro

66 R t P p https://m.edsoo.ru/33e6629¢
ananu3a 10 kiacca
O0001menue, cucTeMaTH3alsA 3HAHUH 3a Kypc alreOpsl M Hadajl MaTEMaTHIECKOIO

67 R t P P https://m.edso0.ru/49f1b827
ananu3a 10 kimacca

68 O60061eHune, cucreMaTu3alus 3HaHUH| 3a Kypce ainreOpbl 1 Hadall MaTeMaTHYeCKOTo

againn3a 10 xiacca



https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/1cbf72b1
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabnbie | IlpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThl padoThbI
pecypcsl
CreneHsp ¢ pallMOHAIbHBIM [10KA3aTEIEM.
1 [TokazarenpHast pynkuus. [TokazarenpHbIe 12 1 https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
Jlorapugmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHHS U 12 https://m.edsoo.ru/f11c4afd
HEPABEHCTBA
TpuronomeTrpuyeckue GyHKIUU U UX
3 rpaduku. TpuroHomeTpuyeckue 9 1 https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
4 IIpousBoanas. [Ipumenenne npon3BOIHON 24 1+TT (2u9) https://m.edsoo.ru/f11c4afd
5 WHTerpai u ero npuMeHeHus 9 https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHEHUI 12 1 +TT(2u) https://m.edsoo.ru/f11c4afd
7 HarypanbHble U 11ebie uncia 6 https://m.edsoo.ru/f11c4afd
I1 600
8 OBTOP CHIE, ODODIICHHIE, CHCTEMATHSAMIT 18 TT 2 https://m.edsoo.ru/f11c4afd
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIJTAHUPOBAHHUE

11 KJIACC
DJIeKTPOHHbIE
o
Jlj/n Tema ypoxa jg[()l:ll;?)iz;eenbﬂme
pecypchl
1 Crenenb ¢ palmoHaIbHBIM IMOKa3aTEIeM https://m.edsoo.ru/a52939b3
2 CBoiicTBa cTeneH! https://m.edsoo.ru/ff601408
3 [IpeoOpazoBanme BeIpaXE€HUH, COIEPKAIIMX PAITIOHAIBHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [TpeoOpa3oBaHue BBIPAXKEHUH, COAECPKAIINX pallMOHATIbHBIC CTEICHH https://m.edsoo.ru/343c6b64
5 [IpeobOpazoBanHme BeIpaXEHUH, COIEPKAIINX PAITHOHAIbHBIE CTEIIEHU https://m.edsoo.ru/4064d354
6 Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHbIE YPABHEHUSI U HEPABEHCTBA https://m.edsoo.ru/3d408009
8 [TokazarenbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 IloxasaTenbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/536de727
11 [Toka3zarenbHas ¢yHKIMA, €€ CBOMCTBA U rpaduk https://m.edso0.ru/85bc8132
R
13 Jlorapudm ymncna https://m.edsoo.ru/3¢3230d4
14 JlecsaTHuHbIe U HATYpaJIbHBIE TOTAPHU(PMBI https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBaHue BbIpaXXeHU, coepKaluX Jorapu@mol https://m.edsoo.ru/da48154¢c
16 [TpeoOpa3oBanue BBIPAKEHUN, COACPIKAIIMX JIOTapU(HMBI https://m.edsoo.ru/4beff03b
17 [TpeoOpazoBanme BeIpaXEHUH, COIEPIKAIINX JTOTAPHUPMBbI https://m.edsoo.ru/fe189f2d
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https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/a52939b3

18 [IpeoOpazoBanme BeIpaXEHUH, COJIEPKAIINX JTOTaPHUPMBbI https://m.edsoo.ru/fadb8aa5s
19 Jlorapugmuueckue ypaBHEHHs 1 HEpAaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHeHHsI 1 HEPABEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckne ypaBHEHUSI 1 HEPABEHCTBA https://m.edsoo.ru/9e3{4bc9
22 Jlorapugmuueckue ypaBHEeHHs 1 HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuueckas ¢hyHkuus, € cBOWCTBa U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudpmuueckas pyHKLus, €€ CBOWCTBA U TpaduK https://m.eds00.ru/9d102051
25 Tpuronomerpuueckune GyHKINU, UX CBOMCTBA U TpadUKH https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckue GyHKINU, X CBOHCTBA U Tpa(uKH https://m.edsoo.ru/d2e4601b
27 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaduKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu https://m.edsoo.ru/24ab3c53
29 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB https://m.edso0.ru/0c837397
31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/e6e1901f
32 [Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB https://m.edso00.ru/0f903¢75
17-21.11 | Konmponwvuasa paooma no meme "Jlozapugpmuueckasn pynxyusa. Jlocapugpmuuecxkue
33 ypasnenus u Hepagencmea. Tpuzonomempuueckue Yynkuyuu u ux https://m.edsoo.ru/10130727
epaghuxu. Tpuzonomempuueckue Hepasencmea'

34 HenpepbiBHble QyHKIUT https://m.edsoo.ru/403bfb0d
35 Meto1 MHTEpBaJIOB JJIsl PEILICHHUS] HEPABEHCTB https://m.edsoo.ru/6db0b423
36 MeTtoa MHTEpBaJIOB [yl PEIIEHUSI HEPABEHCTB https://m.edsoo.ru/0adbeelb
37 [TpownsBoaHas GyHKIIHH https://m.edsoo.ru/0731ad3d
38 [TpousBoanas pyHKIMH https://m.edsoo.ru/723dd608
39 ['eomeTpuueckuii 1 GU3NIECKUI CMBICT POU3BOIHOMN https://m.edsoo.ru/6¢8d361f
40 ['eomerpuyeckunii U GU3NIECKUN CMBICIT POU3BOTHOM https://m.edsoo.ru/a413eca9
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41

[Tpou3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

https://m.edsoo.ru/c7550e5f

42 [Tpon3BoIHBIE NIEMEHTAPHBIX QYHKLIUIH https://m.edsoo.ru/14ab3cdb
43 [Tpown3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO (YHKIIHMA https://m.edsoo.ru/c12a0552
44 15-19.12 Tpenuposounoe mecmuposanue ¢ popmame EI'> https://m.edsoo.ru/d598201
45 Tpenuposounoe mecmuposeanue 6 gpopmame EI'D https://m.edsoo.ru/lde34d4d
46 [IprMmeHeHre TpOU3BOJHON K UCCIIEIOBAaHUIO (QYHKIMII HA MOHOTOHHOCTh M 9KCTPEMYMBbI https://m.edsoo.ru/17af2df9
47 [TpumeHeHne NPOU3BOJHON K HCCIEIOBAHUIO (DYHKIIMNA HA MOHOTOHHOCTb M SKCTPEMYMBI https://m.edsoo.ru/a8caSad4
48 [IpumMeHeHne MPOU3BOIHON K UCCIIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTB U DKCTPEMYMBI https://m.edsoo.ru/0b411edd
49 [TpumeHeHne TPOU3BOJHON K HCCIIEIOBAHUIO (DYHKIIMKA HA MOHOTOHHOCTB M SKCTPEMYMBI https://m.edsoo.ru/cafObd2f
50 Haxoxnenvue HanbobIIero 1 HaMMEHbIIETo 3Ha4eHHUs (PYHKIUY Ha OTpe3Ke https://m.edsoo.ru/fac78f05
51 HaxoxneHne Hanboblero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIUU Ha OTpe3Ke https://m.edsoo.ru/fb6a8act
52 HaxosxneHne HauOoJbIIero ¥ HAMMEHBIIETo 3Ha4eHUs1 (YHKIIUU Ha OTpE3Ke https://m.edsoo.ru/cffcb7e5
53 Haxosxnenrne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUsT (DYHKITMN Ha OTPE3Ke https://m.edso0.ru/d9469916
54 HaxosxneHne HauOoJbIero ¥ HAMMEHbIIETo 3HaYeHUsl (PYHKIIMU Ha OTpE3Ke https://m.edsoo.ru/ad15000e
55 Haxosxnenre HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUsT (DYHKITMN Ha OTPE3Ke https://m.edsoo.ru/86adcbfd
56 IIpuMeHeHne MPOU3BOIHON U1 HAXOKIACHUS HAUITY4YLIEro PEIICHM ]i IIPUKJIAHBIX hitps:/m.cdsoo.ru/1 320580
3aja4ax, /s OlpeieJIeHHs] CKOPOCTH Ipolecca, 3alaHHOro (popMyJIoi WK rpaguKom

57 26-30.01 | Koumponvnas paboma no meme "Ilpouseoonasn. Illpumenenue npouszeoonon"’ https://m.edsoo.ru/f8ed5(99
58 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX https://m.eds00.ru/30c3697b
60 HHTerpai, reoMeTpudecKkuii 1 GU3NISCKUN CMBICIT HHTETpaJia https://m.edso0.ru/391272¢9
61 WuTerpan, reoMeTpruuecKuil 1 GU3NIECKU CMBICI HHTErpaia https://m.edsoo.ru/d359fb5f
62 WuTerpan, reomeTpudeckuil M PU3NIECKUI CMBICI HHTETpaa https://m.edsoo.ru/07eb464b
63 Brruucnenune unterpana no popmyne Herorona—JleiOnnia https://m.edsoo.ru/b9b225¢3
64 Brruucnenue nunterpana no gpopmyne Herorona—JleitOnura https://m.edsoo.ru/b800deb4
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65

Brruucnenune unterpana no popmyne Herorona—JleiOauiia

https://m.edsoo.ru/f5eed075

bubmmoreka [JOK

66 Brruncnenme unrerpana no gopmyine Hetorona—Jleitbnuia hitps://m.cdsoo.rw/41dad3 1a
67 Cucrembl TMHEUHBIX YpaBHEHUN https://m.edsoo.ru/b648235a
68 24-27.02 Tpenuposounoe mecmuposanue 6 popmame EI'D https://m.edsoo.ru/5ab83864
69 Tpenuposounoe mecmuposanue 6 gpopmame EI'D https://m.edsoo.ru/add65eeS
70 Pemenne npukiagHelX 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM https://m.edsoo.ru/aa5962¢1
71 Pemenne npukiiaaHbIx 3a/1a4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YPAaBHEHU https://m.edso0.ru/48190472
7 Cucrembl U COBOKYITHOCTH ueinalx, palMOHANTBHBIX, UPPALMOHATBHBIX, TOKA3ATENbHbIX, hitps/m.cdsoo.ru/2dbd3859
norapu(MHUECKUX YPaBHECHUH U HEPABCHCTB
7 Cucrembl U COBOKYITHOCTH uein)lx, palMOHANbHBIX, UPPALMOHATBHBIX, TOKA3aTENbHbIX, hitps://m.edsoo.r/7ab8d1 7e
norapuMHUECKUX YpaBHEHUHN U HEPABEHCTB
74 Cucrembl ¥ COBOKYITHOCTH uein)lx, palMoHATBHBIX, UPPAMOHATBHBIX, TTOKA3aTEIbHBIX, hitps:/m.cdsoo.rw/8 1 cocfed
norapu(MUIECKUX YpaBHEHUN U HEPABEHCTB
75 Hcnonb3oBanue rpadukoB GYHKUUH U pelICHUs yPaBHEHUN U CUCTEM https://m.edso0.ru/039949bf
76 Hcnonw3oBanue rpadukoB GyHKIUHN I pEIICHUS YPABHCHHH U CUCTEM https://m.edsoo.ru/a7d95f79
77 [Ipumenenue ypaBHeHI/Ivf/'I, CUCTEM U HepaB(iHCTB K PEIICHUIO0 MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 hitps://m.cdsoo.ru/ca878deb
13 pa3InYHBIX 00J1aCTEel HAYKU U PEATbHON KU3HU
78 16-20.03 Konumponvnaa paboma no meme "Humezpan u ezo npumenenusn. Cucmemul ypaguenui'
https://m.edsoo.ru/471c735b
79 HatypaibHble U 1ie1ble 4Kciia B 3a1a4ax U3 PeaIbHOU KU3HU https://m.edsoo.ru/3ceel327
80 HarypanbHble 1 1ienible yncia B 3aJa4ax U3 peajabHON KU3HU https://m.edsoo.ru/a35al31d
81 HatypainbHble U 11en1ble 4Kciia B 3a1a4ax U3 PeaIbHOW KU3HU https://m.edsoo.ru/ef10c4{9
82 [Ipu3Haku AETMMOCTH LENBIX YACET https://m.edso0.ru/51696a67
83 [Ipu3Haky AETUMOCTH LETBIX YUCEI https://m.edsoo.ru/fab81c0e
84 [Ipr3HaKku AENMMOCTH LEIBIX YUCEIT https://m.edsoo.ru/ef2c6e43
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85

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUN. Y paBHEHUS

https://m.edsoo.ru/0312c¢f8¢

86 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN. Y paBHEHUS https://m.edso0.ru/e8b87729
88 [ToBTOpeHmEe, 0000MIEeHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
&9 IToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3aLMsI 3HAHUH. Y paBHEHUS https://m.edsoo.ru/9c44cbea
90 [ToBTOpenue, 00001IeHNEe, cucCTeMaTH3alsl 3HAaHUN. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpenue, o0o0IIeHne, cucTeMaTu3anys 3Hanuil. Hepasenctsa https://m.edsoo.ru/a86014el
92 [ToBTOpeHmEe, 0000IIeHNE, CUCTEMaTH3aus 3HaHui. HepaBeHncTBa https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpenHue, 06006mEeHue, cucTemaTu3aius 3Hanuii. HepaBeHncTsa https://m.edsoo.ru/19304aba
94 IToBTOpeHME, 0000IIEHNE, CUCTEMaTH3anKs 3HaHui. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
95 4-8.05 Tpenuposounoe mecmuposanue ¢ popmame EI'I https://m.edsoo.ru/a20b8adc
96 Tpenuposounoe mecmuposanue ¢ popmame EI'9 https://m.edsoo.ru/a012476d
97 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 3HAHUH. https://m.edso00.ru/d620¢191
98 [ToBTOpeHME, 0000IIEHUE, CUCTEMATH3AIUS 3HAHUHT https://m.eds00.ru/7017196f
99 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHU. https://m.edso0.ru/513c9889
100 [ToBTOpeHME, 0000IIEeHNE, CHCTEMATH3AIUS 3HAHUT https://m.eds00.ru/2276973
101 ?3(1611111;1;1;:; :I/ICTCMaTI/ISaI_II/ISI 3HAHUU 32 Kypc aareOpbl ¥ Hayall MaTeMaTHYeCKOTO aHalln3a https/m.cdsoo.rw/3330f7ef
102 O0600menne, cuCTeMaTU3aIMsl 3HAHUN 32 Kype ainreOphl U Hayal MaTeMaTHIeCKOTO aHaIn3a hitps://m.cdsoo.rw/cead343e

10-11 kmaccoB
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

10 KVIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHNSI OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero oo1ero 06pa3oBaHusA
pe3yabTara
1 Yucna v BBIYMCIECHUS
. OnepupoBaTh NOHATUAMM: PALMOHAIBHOE U JIEWCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIeCSITUYHAs APOOb, IPOLEHTHI
- BremonsATe  apudmernyeckue omepanud ¢ PalOHAIBHBIMH U
' JEHUCTBUTEIBHBIMY YUCIIAMU
13 BbimonHATe  npuOMMKEHHBIE  BBIYMCIEHHS,  MCIOJB3Yys  IpaBWila
' OKpYIJICHUS, 1eJaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BEIUMCICHUN
OnepupoBaTh NOHATHAMU: CTENIEHb C LIEJBIM [10KA3aTEIEM, CTaHAApTHAs
v ¢dopMma 3anucu IeUCTBUTENBHOIO YUCIA, KOPEHb HATYpPaJIbHON CTENEeHH,
' UCTIOJIb30BaTh MOAXOAILYI0 (GOpPMY 3alMCH IEHCTBUTEIbHBIX YHCEI IS
pelIeHUs IPaKTUUECKUX 3a/1a4d U IPECTaBICHUS JaHHbBIX
OnepupoBaTh NOHSATUSIMH: CHUHYC, KOCUHYC U TaHTE€HC NPOM3BOJILHOTO
1.5 yIia; MCIOJIb30BaTh 3allUChb IPOM3BOJBHOIO yIja depe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIMU
2 YpaBHEHUs U HEPABEHCTBA
OnepupoBaTh NMOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LENOE,
2.1 palMOHAIBHOE, ppanyoHaIbHOE ypaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
25 BoemonHATe npeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPRKEHUH U
' pemaTh TPUrOHOMETPUUYECKNE YPABHEHUS
BrImonHATh peodpa3zoBaHus LENbIX, PAMOHAIBHBIX U UPPAIMOHAIBHBIX
2.3 BBIPQXKEHUM M pelIaTh OCHOBHBIC THUIIBI LEJbIX, PALUOHAIBHBIX |
UPPALMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB
24

[IpuMeHATh ypaBHEHMsI U HEpPABEHCTBA Ul PELICHHUs MaTEMaTHYECKHX




3a]a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM KU3HU

MopenvupoBaTh pealbHBIC CHUTYallUM Ha S3bIKE anreOphl, COCTaBIATH

2.5 BBIPAXCHUS, yPABHEHUS, HEPABEHCTBA 110 YCIIOBUIO 33Ja4l, UCCIIEN0BATh
MIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireopsl
3 @yHKIMU U TpaduKu
OnepupoBaTh TOHATHUSAMH: (YHKIHSA, CIIOCOOBI 3anaHus (QYHKIHH,
3.1 0o01acTh OIpeJeNeHrsT U MHOXECTBO 3HaueHU QyHKuuM, rpapux
($yHKIMH, B3aMHO 0OpaTHbIe (PYHKIHH
32 OnepupoBaTh HOHATHUSAMM: YETHOCTh M HEUYETHOCTb (YHKLIHHU, HYIU
' (GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBath rpaduku GyHKUUN A1 peLICHUS] ypaBHEHHM
y Crpouth W uuTaTh Trpa@uKu JHUHEHHOW (YHKUMH, KBaJpaTUIHON
' (GyHKLNH, CTeNEeHHON (QYyHKIMU C LIETIbIM MOKa3aTeleM
Hcnonb3oBath rpaduku (QyHKOMM U1 UCCleZOBaHMs IPOLECCOB U
35 3aBHCUMOCTEH NPH pEIICHUH 33734 U3 APYTUX y4eOHBIX MPEIMETOB U
' peanpHOM  JKU3HHU, BbIpaXaTb (OpMyJaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hayana maTemaTnueckoro aHanmsa
il OmnepupoBaTh MOHATUAMU: IOCIEIOBATEIbHOCTh, apupmMeTHueckas u
' reoMeTpHuuecKas porpeccun
OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBaIOIAs TE€OMETpUYECcKas
4.2 mporpeccusi, CcymMma OECKOHEUYHO YOBIBAKOIIEH TIeOMETPHUYSCKOU
IIPOrpeccuun
4.3 3anaBaTh MOCIEI0BATEIBHOCTH PA3ITUYHBIMU CIIOCOOAMH
44 Hcnonp3oBarh CBOMCTBA IOCIENOBATEIBHOCTEM W IMPOrPECCHU I
' pelIeHns pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoOXeCTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSAMHU: MHOXECTBO, OTIEpAI[H HaJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT s ONMCAHUA
52 peanbHbIX MPOLIECCOB U SABICHWH, NMPH pPEUIEHWH 3alad U3 JPYrux
y4eOHBIX NPEAMETOB
53 OnepupoBaTb  NOHATHUSAMHU:  OIPENEICHHE, TEOpPEMa,  CIEACTBHUE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero oopa3oBaHus

1

Yucna ¥ BEIYUCIICHUS

1.1

OnepupoBaTh MOHIATHSAMHU: HATypaJbHOE, IE€JI0€ YHCIIO; HCIIOJIH30BAThH
MPU3HAKU JEIMMOCTU LIEJIbIX YUCEN, Pa3j0KEHHE YKCIa Ha MPOCThIE

MHOXUTCIIN OJId PCIICHUA 3aaa4

1.2

OnepupoBatrh MOHATHEM: CTEIIEHb C pAllMOHAJIbLHBIM [IOKA3aTEIEM

1.3

OHCpHpOBaTI) IIOHATUAMU: norapn(bM quciia, JACCATUYHBIC n

HaTypaJIbHbIE JIOTapU(PMbI

VYpaBHEHUS U HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBA CTENEHW IS MPeoOpa3oBaHUS BBIPAKCHHM,
ONEepUpPOBATh TMOHATUSIMH: IOKa3aTEIbHOE YPAaBHEHHE M HEPaBEHCTBO;

pe€iaTb OCHOBHBIC THIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

2.2

BoinonHATe mpeoOpazoBaHusl BBIpAXKEHHUH, COAEpKALUX JIOTapU(PMBbL;
OIEepPUPOBAThH MOHATHAMMU: JOrapUPMHUECKOE YPAaBHEHHE U HEPABEHCTBO;

pemaTh OCHOBHBIE THITBI JIOTAPU(PMHUECKUX YPaBHEHUN 1 HEPABEHCTB

23

Haxonuts penieHust npoCTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh TNOHATUSAMU: CHCTEMA JIMHEMHBIX YpaBHEHMH U €€
pEIICHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PELICHHUS

MMPAKTUYCCKUX 3aaaY

2.5

Haxoauth peliCHUus HpOCTCfIH.IPIX CHUCTEM )51 COBOKyHHOCTeI\/’I

palMOHAIBHBIX YPABHEHUIM U HEPABEHCTB

2.6

MopenupoBaTh pealibHbIE CUTYyalldd Ha S3bIKE alreOpbl, COCTaBIATH
BBIP@)KECHMS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 3aJaYH,
HCCIIEIOBATh IOCTPOEHHBIE MOJEIM C UCIOJIB30BAaHUEM armapara

anreOpsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTb MOHATHAMHU: [EpUOAWYECKass (QYHKUHUS, MPOMEKYTKU

MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (hPyHKIMHU, HauOoJbllee U




HaUMCHbBIIICC 3HAYCHUA q)YHKHI/II/I Ha IMPOMCKYTKE, UCIIOJIB30BATh UX IJIA

uccienoBaHus (yHKLIUH, 331aHHOH rpadrKoM

OnepupoBaTh MOHATHSMU: TpaUKU MOKA3ATENBHOM, JJOrapuPMUIecKon u

3.2 TPUTOHOMETpHYECKUX (DYHKIMH; HM300pakaTh HMX Ha KOOPIMHATHOM
IUIOCKOCTH M UCIIOJIb30BATH JIJIsl PEIICHUS] YPABHEHUIN U HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TIpadUKH  JHHEHHbIX
33 YpPaBHEHUN M HCIOJb30BaTh MX JJI PEUIEHUs] CUCTEMBI JIMHEHHBIX
ypaBHEHUU
34 Ucnonp3oBath rpaduku (yHKUMN A7 HMCCIEAOBAaHUS MPOLECCOB U
. 3aBUCUMOCTEH U3 APYTruX yUeOHBIX TUCLHILINH
4 Hayana maTemMaTnyeckoro aHaansa
OnepupoBaTh MOHATHSAMM: HeNpepblBHAas (QYHKLUUSA, [POU3BOAHAS
4.1 (GYHKIWW; WCHOJB30BATH T'€OMETPUYECKUH W (UBWYECKHIA CMBICT
IIPOU3BOJHON Ul PEIICHNUS 3a1a4
42 HaxonuTe  mpoM3BOAHBIE  BJIEMEHTapHBIX  (QYHKIMH, BBIYUCIATH
. MIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKIUN
Hcnonb30BaTh NPOM3BOAHYIO JUIS  HUCCIEAOBAaHUS  (QYHKUMH Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEAOBAHUS K
MOCTPOCHHIO IrpahuKoB
a4 Hcnonbp30BaTh NPOM3BOAHYIO [UIsl HAXOKIACHHS HAWIY4IIEero PEIICHUs B
' MIPUKIIAIHBIX, B TOM YHCJIE COUAIbHO-3KOHOMHYECKHX, 3a/1a4ax
45 OnepupoBaTh MOHATUAMHU: NEpBOOOpa3Hasi W MHTErpal; IOHUMATh
' TCOMETPUUYECKUA U (PU3NUECKUI CMBICT HHTETpaIa
46 Haxonute 1niepBOOOpa3Hble 3JIEMEHTAPHBIX  (PYHKLUH, BBIYUCIATH
. uHTerpai no gopmyne Hetorona — Jleiibnuna
47 Pemarp npuknaznHele 3a1aui, B TOM YUCIE COLMAIBHO-3KOHOMHUYECKOTO

U (puzngeckoro xapakrepa, CpeACTBAMH MaTeMaTHYECKOT0 aHAIN3a




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KVIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
Pammonaneueie  yncna. OOBIKHOBEHHBIE W JIECATUYHbIE JPOOM, MPOIECHTHI,
OCCKOHEYHBbIC  TMepuoauvecKkue  npodu.  ApudmeTudeckue  omepamuu ¢
1.1 palMOHAIBHBIMU YUCIIAMH, TIPeoOpa30BaHUs YMCIOBBIX BbIpaxeHUi. [IpumeneHue
npobeil ¥ MPOLEHTOB JUIsl pelleHMs] NPUKIAAHBIX 3a7ad U3 Pa3InYHbIX OTpaciielt
3HAHUU U peaIbHOU KU3HU
JleiictButenpHple  4yuciaa.  PanuoHanbHble M MpPPAlMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckue omepanud ¢ JEHCTBUTENbHBIMH uuciaMu. [IpuOmmkéHHbIE
BBIYHCIICHMS], TPAaBUJIa OKPYIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYUCIICHAN
Crenenp ¢ nenbiM nokasaresneM. CraHfapTHas (opMma 3amuMcu AEHCTBUTEIBHOIO
1.3 yucna. Mcrnonb3oBanue moaxofsmed GopMbl 3amucu ACHCTBUTEIBHBIX YHUCEN IS
pEIICHNs IPAKTUYECKUX 3a1a49 U MPEJCTABICHUS JAHHBIX
14 ApudmeTnueckuil KOpeHb HaTypajibHOU cTerneHd. JlefcTBUs ¢ apupMeTHYEeCKUMU
' KOPHSIMU HaTypajabHON CTENIEHU
Ls CuHyC, KOCMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCJIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHU
55 [IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpHUECKHE (HOPMYJIBI
)3 VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
' UHTEPBAJIOB
24 Perienue nemipix U IpoOHO-pAIMOHANIBHBIX YPAaBHEHUH U HEPABECHCTB
2.5 Pemenne nppannoHalbHbIX YpaBHEHUIN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
2.7

[IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a7a4 U 33]1a4




W3 pa3InYHBIX 00J1acTel HAYKU U PEATbHON KU3HH
3 OyHKIMU U TpaduKu
11 OyHkuus, crnocodsl 3amanus ¢yHkuuu. ['paduk ¢yHkuuu. B3anMmHO oOpaTHBIE
' GbyHKIIUN
32 Ob6nacTe ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHkiuu. Hymm ¢dyHKIum.
' [TpomexxyTKH 3HAKOMIOCTOSTHCTBA. YETHBIE ¥ HEUETHBIE (YHKIIUU
33 CrenenHas (QyHKIUS C HATypaJbHBIM M IIeTBIM IOKa3areineMm. E€ cBoiicTBa u
. rpaduk. CBoicTBa M TpaduK KOPHS 7-0 CTETICHU
34 Tpuronomerpudeckasi OKpyHOCTb, OMpeeNIeHue TPUTOHOMETPUUYECKUX (YHKIUI
' YHUCJIOBOT'O apryMeHTa
4 Hauana matremaTndeckoro ananmsa
il [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS TOCIEAOBATEIbHOCTEH. MOHOTOHHBIC
' [IOCJIEI0BATEIbHOCTH
Apudmernueckas M TeoMeTpuyeckas Imporpeccud. beckoHeyHO yObIBaromias
42 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON
' nporpeccuu. PopMyra CIOXKHBIX MPOIEHTOB. Mcronp3oBaHUE MPOTPEecCUu st
pelIeHus pealibHbIX 3aa4 PUKIIAJHOTO XapaKTepa
5 MHokecTBa U JOTHUKa
MHokecTBO, omnepanuu HajJ MHoxecTBaMu. Jluarpammbl Oitnepa — Benna.
5.1 [IpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO anmapara sl OINUCAaHUS PealbHBIX
IIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Onpenenenne, Teopema, CIIeICTBUE, JOKAa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie uncna. [Ipu3Haku AeIUMOCTH HENbIX YHCell
1.2 Crenenb ¢ palMoHaIbHBIM MOKa3aTesneM. CBONCTBA CTENEHU
1.3 Jlorapudm ymcna. JlecaTuuHbIE U HaTypaibHbIE JOTapUDMBI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpeobOpaszoBanue BeIpaXEHUH, COIEPKAIINX JOTaprUPMbI
2.2 [Ipeobpa3oBanue BbIpaXEHUI, COIEPIKAIUX CTENEHH C PalliOHATbHBIM




IIoKa3arcJjIiCM

23 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokaszaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS! 1 HEPAaBEHCTBA
26 Cucrempl JHMHEWHBIX YypaBHeHUH. PemieHwe npHUKIagHBIX 3a34ad C HOMOUIbIO
' CUCTEMBI JINHEMHBIX YPAaBHEHUI
2.7 Cucrempl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB
)3 IIpuMmeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4
' U 3aj1a4 U3 pa3IMuHbIX 001acTell HayKH U peaJlbHOM KU3HU
3 OyHKIMH U TpauKu
Oynkius. Ilepuoguueckue ¢GyHkuuu. I[IpomMexyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl 1 MUHUMYMbI (yHKuuu. HauGosnblniee u HauMmeHblllee 3HAUYE€HHE
(GYHKIMU Ha IPOMEXKYTKE
3.2 Tpuronomerpuueckue QyHKINH, UX CBOICTBA U rpaduku
33 [Toka3zarenbHas u norapupmuueckas GyHKINU, UX CBOHCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB GYHKUIUHN 1S pellieHHs ypaBHEHUH U IMHEMHBIX CUCTEM
Hcnonb3oBanue rpadukoB  GYHKUMH A7 MCCIEJOBAaHUS  NPOLIECCOB U
3.5 3aBUCHMOCTEH, KOTOpbIE€ BO3HUKAIOT NIPU PEUICHUM 33Jad U3 JAPYTUX y4deOHBIX
IIPEIMETOB U PEAJIBHOM KU3HU
4 Hagaya maTemMaTn4eckoro aHaansa
4.1 HenpepsiBabie yHKITMN. MeTOI MHTEPBAIOB [IJIs1 PEIICHUS HEPABEHCTB
4.2 [TpousBoanas pyukuuu. ['eomeTpuueckuii 1 PU3NIECKUN CMBICIT TIPOU3BOTHON
t [IpousBoaHble 3yeMeHTapHbIX (yHKIUNA. DOpMyNbl HaXOXACHHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKLUI
[IpuMeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMM HAa MOHOTOHHOCTb H
4.4 skcTpeMyMbl. HaxoxieHne HanOoJbIIEro U HAaMMEHbILEro 3HaueHUs (yHKIUU Ha
OTpE3Ke
IIpuMmeneHne NpoOU3BOAHOM I HAXOKAEHUS HAWIYYILIEro PEIeHNs B IIPUKIIAIHBIX
4.5 3ajjavax, IS ONpEeAeNieHHs CKOPOCTH TIpolecca, 3aJaHHOro (opmMynoi wimm
rpagukoM
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HbBIX
47 Wuterpai, ero reomerpudeckuii 1 GU3NIECKUN CMBICI. Bhrancienne uHTErpasia mno

dopmyne Hetorona — JleliOHuIa




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEMOTo
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3zoBaHus

Bnanenne meromamu J0Ka3aTeNbCTB, JITOPUTMaMH pELICHUS 3aJad;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHSATHSIMHU: OIpEIeIICHHE,
aKcuoMa, Teopema, CIEJICTBHE, CBOICTBO, NpPHU3HAK, 10Ka3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYITHUPOBATDH
oOpaTHO€ U TNPOTHUBOIIOJIOKHOE YTBEPXkACHUE, NMPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHUeCKOM WHIYKIHH;
MPOBOAMTH  JI0KA3aTEIbHBbIE pPACCYXACHHUA TIpU pPELIEHUW 3ajady,
OLIEHUBAaTh  JIOTMYECKYI0  IPAaBWIBHOCTb  PACCYXJIEHUH; yMeHue
OIIEpUPOBATh MOHATUSAMHU: MHOXKECTBO, IIOJMHO)KECTBO, OINEpPALMU HaJ
MHO>KECTBaMHU; YMEHHE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar I OMCAaHMsI pealbHbIX MPOLIECCOB U SIBJIEHUI U NPU PEILICHUN
3aJa4, B TOM YHCJIE€ M3 JPYyrux Yy4eOHBIX IPEIMETOB; YMEHHUE
ONEepUPOBATh MOHATHAMMU: rpad, CBI3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIUCHIBaTh Tpadbl Pa3INnYHBIMU

croco0aMu; UCTIOIb30BaTh rpadbl MPU PEIICHUH 33124

YMeHne omnepupoBaTh MOHIATHSMHU: HATYpajJbHOE YHCIO, IEJI0€ YHUCIIO,
CTEIEHb C 1IeJIbIM IOKa3aTesieM, KOPeHb HATypaJlbHOW CTENEHH, CTENEHb
C pauMOHAIBHBIM  TIOKa3aTelieM, CTENeHb C  JCHCTBUTEIHHBIM
mokaszarteneM, Jiorapupm UWclIa, CHHYC, KOCHHYC ¥ TaHIEHC
IPOU3BOJIBHOTO YHCJIA, OCTATOK I10 MOJYJII0, PAalMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE  YHCJIO0,  MHOXKECTBA  HATypalbHBIX,  LEJNBIX,
palMOHANbHBIX, JEHCTBUTENBHBIX YHCENl; yMEHUE HCIIOJIb30BaTh
MPHU3HAKH JIETMMOCTH, HAMMEHBIINKA OOLIMI JeIUTeNh M HauMEHBIIee
o01ee KpaTHoe, anroput™ EBkimaa npu penieHun 3aaad; 3HaKOMCTBO C
pPa3NMUYHBIMM  TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHUS;,  yMEHHE
BBINIOJIHATH BBIYHMCIICHHE 3HAYCHUI M NpeoOpa3oBaHMs BBIPAKECHHH CO
CTeNeHs MU M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-PALUOHATBHBIX

BBIPDQ)KCHUI; YMEHHE ONEPHUPOBATh MOHIATHSIMHU: TOCIEI0BATEIbHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpudecKas nporpeccus,
O0ecKOHeuyHO yObIBaloIlas TeoOMEeTpUYecKass IMpOrpeccus; yMeHHe
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX
¢dbopMysa; yMEHHE OIEepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMILJIEKCHBIE YKCIIA, MOAYJb U apTYMEHT KOMILIEKCHOTO
yuciaa, (¢GopmMa 3alMCH  KOMIUIEKCHBIX 4uces  (reoMeTpudeckas,
TpUTOHOMETpUYecKass M  aireOpandeckas); yMeTb IMPOU3BOIMUTH
apudmeTrnyeckue AEUCTBUA C KOMIUIEKCHBIMH YHCIIAMM; MPUBOJIUTH
IIPpUMEpPBl  WCIOJIB30BaHHUSA  KOMIUIEKCHBIX  YHCEN;  OIEpUpOBATH
MOHATHSIMM:  MaTpuma 2x2 u  3X3, ompeneiauTrenb  MaTpULBL,

FCOMeTpH‘IeCKI/Iﬁ CMBICJI OIIPEACIUTCIIA

YMeHue onepupoBaTh MOHSATUSMU: pallOHAJIbHBIC, HWPPALUOHATILHBIE,
MOKa3aTelbHbIE, CTEIICHHBIC, JIOTapU(PMHUYECKHE, TPUTOHOMETPHUECKUE
YpaBHEHUSI W HEPABEHCTBA, WX CHUCTEMbBl; YMEHHE OINEPHPOBATH
MOHITHSIMH: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
ypaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOINBIO PA3IMYHBIX MPUEMOB; pEIIATh
ypaBHEHHUs, HEpPAaBEHCTBA M CHUCTEMBl C MapaMeTpoM; MPUMEHSATh
ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsi PEIICHUs MaTeMaTHUYeCKHUX

3aJ1a4 U 3aJ1a4 U3 pa3IuuHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue onepupoBaTh NOHATUAMU: (QYHKIUS, YETHOCTh (PYHKIMH,
NEPUOJIMYHOCTD (DYHKIUH, OrpaHMYEHHOCTh (PDYHKLMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (YHKIHH, HAaUOOJbIIee M HAUMEHbBIIIEE 3HAUYCHUS
(GYHKIMU Ha IPOMEXYTKeE, HeNpepbIBHAs (DYHKIMS, aCUMITOTHI Irpaduka
¢GyHKUMH, TIepBas ¥ BTOpas NPOU3BOJIHAS (YHKLUHU, TCOMETPUUECKUN U
¢u3nyeckuif CMBICI TPOU3BOIAHOM, IEepBOOOpa3Hasi, OINpeaAeaEHHbIN
UHTErpaj, yMEHHE HaXOJIUTh aCUMMTOTHI rpaduka (QyHKIMM; yMEeHUE
BBIUMCIIATH MPOU3BOAHBIE CYMMBbI, IIPOM3BEJIEHUS, YACTHOTO U
KOMIO3ULUN (YHKLUNH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GYHKIMK; yMEHUE HAaXOIUTh NPOU3BOAHBIC 3JEMEHTApHBIX (YHKINH;
YMEHHUE UCIOJIb30BaTh IPOU3BOJHYIO JUISL MCCIENOBaHUSA (DYyHKIMH,
HaXOJWTh HauOOJbIIME M HAUMEHbIINE 3HA4YeHUS (QYHKUUN; CTPOUTH
rpad¥Ky MHOTOYJICHOB C HCIIOJIb30BAHMEM ammapaTa MaTeMaTH4YeCKOIro
aHanu3a; TMPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHUS HaWIy4Ilero

PCIICHU B HNPHUKIAJHBIX, B TOM YHCJIC COLNUAJIBHO-3KOHOMHYCCKUX U




(bU3MYeCcKUX 3a/1auax; HaXOIUTh TUIOMAAN U 00BEMBI (PUTYD C TTOMOIIBIO
WHTETpasa; MPUBOANTH MPUMEPhl MATEMaTUYECKOTO MOJICITHPOBAHUS C

MOMOUIbI0 TUPPepeHInaTbHbIX YPABHEHUN

YMeHne omepupoBaTh TMOHATHAMHU: Trpaduk (QyHKIUH, OOpaTHAs
GyHKUIMSA, KOMMO3UIMS (QYHKUMH, JUHEWHas (YyHKIMSA, KBaJpaTHUHas
GbyHKIHA, panuoHagbHast byHKIHA, CTENEHHAs byHKIHA,
TpUTOHOMETpUYeckre  (QyHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
¢GbyHKUMH, TOKa3aTenbHas | Jorapudmuyeckas ¢GYHKIUH; yMEHHE
CTpPOUTHh TpaUKU H3YYEHHBIX (DYHKLMN, BBINOIHATH NpeoOpa3zoBaHUs
rpaduKoB (YHKLIUH, UCTIOIB30BaTh TPaQUKH 11 U3yUEHHs NPOLIECCOB U
3aBHCHUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYTrUX YYeOHBIX MPEIMETOB U
3aJa4 U3 peabHOM JKU3HU; BbIpaXaTb (GOPMYIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU; UCIIOJIIb30BaTh CBOMCTBA W Trpaduku (QyHKOMA 115
pelleHrs ypaBHEHUH, HEPABEHCTB U 3a/1a4 C MapameTpamu; n300paxarb
Ha KOOPJIMHATHOM IJIOCKOCTM MHOXECTBA pEIIEHUH YypaBHEHHI,

HEPAaBCHCTB U UX CUCTEM

YMeHue pemniaTh TEKCTOBBIE 3aJaydl Pa3HBIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, AOJIH U YacTH, Ha ABI)KEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33]]a41 U3 OOJIACTH yIPABICHHUS JTMYHBIMA ¥ CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHs, HEPaBEHCTBA M HX
CHUCTEMbI N0 YCJOBHUIO 3aJaud, UCCIEAOBaTh MOJYYEHHOE pEUIeHUE U
OIICHUBATh MPABJIOINOJA00HOCTh PE3YJIHTATOB, yYMEHUE MOJCIUPOBATH
pealilbHble CHUTYyallMM Ha SI3bIKE MATEMAaTHUKH, COCTAaBJISATh BBIPAKECHHUS,
ypaBHEHUsI, HEPABEHCTBA H UX CHCTEMbl [0 YCIOBUIO 3ajayH,
HCCIIeIOBaTh TIOCTPOEHHBIE MOJENHM C HCIOJb30BaHHWEM allapara

ayreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATHIME: CpeiHee apudmeTuyeckoe, Meanana,
HauOoJiblllee W  HAWMMEHBIIEE 3HAYCHUs, pa3Max, JUCIEepPCHs,
CTaHIapTHOE OTKJIOHEHHWE YHCJIOBOro Habopa; yMeHHE H3BIEKaTh,
WHTEPIPETHPOBATh WH(MOPMAINIO, TPEJCTABICHHYI0 B TaOmuIax, Ha
nuarpammax, rpadukax, OTpa)kKarollyl0 CBOWCTBA PeabHBIX MPOIECCOB U
SIBIIGHUH; TIPEICTaBIATh HH(OOPMAIIHIO C TIOMOIIBIO TAOJIHUI] U TUATPaAMM;
WCCIEN0BaTh CTATUCTHYECKHE JaHHBIE, B TOM YHCIE C MPUMEHEHHEM
rpa@uyecKkux  METOJOB U  DIEKTPOHHBIX CpEeACTB; Trpaduuecku
WCCIeAOBaTh COBMECTHBIE HAONIOAEHUS C TIOMOIIBIO JHarpaMm

paccerBaHMsl ¥ JMHEHHON perpeccuu




YMeHue onepupoBaTth MOHATHAMU: CIIYyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEpPOSATHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJOB; IPUMEHSTH
(OpMyIBI CIIOKEHHS M YMHOXKEHHUS BEPOSTHOCTEH, (popmyiy MONHOMN
BEpOATHOCTH, (hopmyny bepHysum, komOuHaTOpHBIE (PAKTHI M HOPMYIIHI;
OILICHUBATh BEPOSITHOCTH pealbHBIX COOBITHII; YMEHHE OINepUpOBaTh
MOHATHSIMM: Cly4yailHass BEJIWYMHA, pacIpelelIeHUe BEpPOATHOCTEH,
MaTeMaTHYeCKoe OKWIaHHe, TUCHEpCHUs MU CTaHIAapTHOE OTKJIOHEHHE
CllyyaliHOM BeNIMYMHBI, (QYHKUMU pacupeleNeHuss | IUIOTHOCTH
PaBHOMEpPHOr0, IOKAa3aTeIbHOTO ¥ HOPMAaJbHOI'O pacHpeleIeHUN;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeNneHuil as
pelieHus 3aaad; 3HAKOMCTBO C TOHSATHSMU: 3aKOH OOJBIIUX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIEJIOBAaHUN; YMEHHE NPUBOAUTH HPHUMEPHI
MPOSIBJICHUS] 3aKOHA OOJIBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE OIEpUPOBATh MOHATUSIMU: COUYETAHUE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YHMCIO TepecTaHOBOK; OmHOM HbploTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (QaKTHl M PACCYKICHHS [T PEIICHHS 3a/1a4;
OLICHUBATH BEPOSTHOCTH peasbHbIX COOBITHI; COCTaBJIISATh

BEPOSATHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJA, IUIOCKUH yTOI,
JBYTPaHHBIA Yroj, TPEXTPaHHBIM yTroj, CKpPEIIMBAIOLIUECS IMpsMBbIE,
MapajuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEW, yroil
MEXJy HPSAMBIMH, YroJl MEXIY HPSAMOM U IUIOCKOCTBIO, YTojl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXy TUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh MpU
peleHNH 3aJa4 U3y4yeHHbIE (DAKTbl U TEOpPEMbl IJIAHUMETPUH; YMEHHE
OLICHHMBATh  pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTh
MaTeMaTU4YeCKUe MOJEIM C IOMOIIBI0 TeOMETPUYECKHX IOHATUH U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTHUYCCKUC 3a1a4YN
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YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAb (GUTYpHI, 00BbEM (GUTYpHI,
MHOTOTPaHHHK, NPaBIJIBHBI MHOTOTPAaHHHK, CEYCHWE MHOTOIPaHHUKA,
Ky0, mapajuienenuiesn, Npu3Ma, OuUpamuaa, (urypa M MOBEpXHOCTb
BpalleHus1, MIWIMHIP, KOHYC, map, cdepa, riomans chepsl, Mmiomaib
MOBEPXHOCTU TMHPaMUIBI, TPHU3MBI, KOHyca, LWIMHIpA, 00BEM KyOa,

MMPAMOYT'OJIBHOTO HapaJUICICIIUIICAd, NHPaAaMHUAbI, TPU3MbI, HOUWJIWHIAPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHHs KOHYCa M LIWJIMHIpA,
napajiebHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacamomascs cdepbl, LUIUHAPA, KOHyCa; YMEHUE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, N300paxkaTb MHOTOTPAHHUKH, (PUTYPHI U MMOBEPXHOCTHU
BpalllEHUs, UX CEYEHHUs], B TOM YHCJIE C TIOMOILIBIO JIEKTPOHHBIX CPECTB;
yMEHHE NMPUMEHSITh CBOMCTBA F€OMETPUUECKUX (UTYDP, CAMOCTOATEIHHO
(hopMyIHUpOBaTh OMPECIICHUs U3yYaeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI
O CBOMCTBaxX W NMpPHU3HAKAX F€OMETPHUUECKUX (pUryp, o0OCHOBBIBATH WIIU
OMpoBepraTh MUX; yMEHHE TNPOBOAUTH Kiaccudukanuio ¢uryp mo
pPa3IMYHBIM TPHU3HAKaM, BBITIONHATH HEOOXOIUMBIC JIOTOJHUTCILHBIC

IIOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSATHSIMH: JBMDKEHHE B IPOCTPAHCTBE,
napajieNIbHbI MePeHOC, CUMMETPHs Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe TMOM00MS, TOMO00HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHblE U MOJOOHBIE (PUTYpBI, B TOM YMCJE B IPUPOJE,
WCKYCCTBE, apXUTEKTYpE; HCIOIh30BATh T€OMETPUYECKHE OTHOIICHHS
NpHU PENICHUW 3a/1ady, HAXOJWUTh T€OMETPUYCCKHE BEJIWYHMHBI (JTMHA,
yroj, IUIOMAAb, OOBEM) MPH pEHIeHWH 3aJad U3 JPYrHX y4eOHBIX
MPEIMETOB M U3 PEajbHOM XKU3HU; YMEHHUE BBIYHCISATH TEOMETPUICCKUE
BEJIMYUHBI (AJUHA, YTOJ, IUIOmaab, OOBEM, IUIOMIAAb IOBEPXHOCTH),
UCTONB3Yys M3Y4YeHHBIE (DOPMYIBI M METOABI, B TOM 4YHCJE: IUIOIAIb
MOBEPXHOCTH MUPAMHIBI, TIPU3MbI, KOHYCA, IWIMHAPA, TUIOMAAb CHEpBL;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajuleNienuneia, MUPaMUbl, TPU3MBI,
IWIMHIPA, KOHyCa, Iapa; YMEHHE HaXOIUTh OTHOIICHHE OO0BEMOB

NOJOOHBIX puUryp

12

YMeHue onepupoBaTh MOHATUSIMU: MPSMOYTOJIbHAS CHCTEMa KOOPJIUHAT,
BEKTOp, KOOPJIWHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha YHCIO, PA3OKEHHE BEKTopa Mo 0a3ucy,
CKaJSIpHOE TNPOM3BEJECHUE, BEKTOPHOE IPOU3BEACHUE, YroJl MEXAy
BEKTOPAMHU; YMEHUE UCIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ
JUISL  pElICHUs] TEeOMETPUUECKHX 3ajad U 3a]ad JPYrux y4deOHBIX

IpeaMETOB

13

YMeHue BHIOWpATh TOAXOMSIIMA METOA IS PEIICHHUS 3aJlauu;
MOHMMAaHWE 3HAYMMOCTH MATEMATHKUH B U3YYCHUU TPUPOIAHBIX U
OOIIIECTBEHHBIX TPOIECCOB W  SIBJICHWH; YMEHHE paclo3HaBaTh

IPOSABJICHUC 3dKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJAUTH




MpUMEpPbl MATEMaTUYECKUX OTKPBITUH POCCUHUCKOM H  MHUPOBOM

MaTeMaTH4eCKOMH HAayKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT CO/ieP:KaAHUS

Kon

1 Hucna u BBIYUCTICHUS

1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeIMMOCTH LIETBIX YNCEN

- Pamonanenple  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, TPOLEHTHI,
' OecKOHEUYHbIE IEpUOANYECKUE ApoOU

13 ApudmMernuecknii KOpeHb HATypalbHOU crereHu. JleicTBusa ¢ apudMeTHYEeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU

14 Crenensb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoOHAIbHBIM MToKa3aTesneM. CBoiicTBa
' CTEIEHU

s CuHyc, KOCHMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uuncna. JlecaTuunbie 1 HaTypaibHBIC JOTAPU(BMBI

JlefictBuTenpHble  YHCia. ApupMETHYECKHE OIepanud ¢ JACHCTBUTEIbLHBIMHU
1.7 yruciaamu. [IpuOakEéHHbIE BEIYMCIICHUS, TIPAaBUIIa OKPYTJICHUS, IPUKU/IKA U OLICHKA
pe3yJibTaTa BBIYMCIICHUM

1.8 [IpeobOpazoBanme BeIpaXeHUH

1.9 KommiekcHsle uncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enble 1 1poOHO-pallOHAIbHBIE YPaBHEHUS

2.2 HppaumoHnanbHble ypaBHEHUS

23 Tpuronomerpuyeckue ypaBHEHHUS

24 [TokazarenbHble U JorapuPMUUECKUE ypaBHEHUS

2.5 [enpie 1 TpoOHO-paIHOHATBHBIE HEPABEHCTBA

2.6 UppanmonansHbie HEpaBEeHCTBA

2.7 [Toka3zarenbHbIE U JOTaprUPMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpruyeckrie HEpaBeHCTBA

2.9 Cucrempl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IApaMETPaMu




2.11

Martpuna cucTeMsbl JIMHEWHBIX YpaBHEHUN. OIpeaennTens MaTpULbI

3 OyHKIMU U TpaduKu
11 OyHkuus, cnocoObl 3anaHus QyHkuuu. ['papuk QyHkiuu. B3aumHo oOpaTHbIE
. ¢byukiun. YétHele u Heu€THbIe QyHKmU. [leproanueckue GpyHkuun
OOnacte ompeneneHuss M MHOXECTBO 3HaueHMH ¢yHkumu. Hymm  QyHKum.
12 IIpoMexXyTKM  3HAKOMOCTOAHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIUH.
' MakcumMymbl ¥ MUHUMYMBI (pyHkuuu. HauGomnbliee u HauMeHblee 3Ha4YCHHE
(GYHKINU Ha TPOMEKYTKE
13 CreneHHas (YHKUUS C HaTypalbHBIM M IIEJbIM TOKa3zareneM. EE cBoiicTBa
' rpaduk. CBoiicTBa U TpaduK KOPHSI 71-0 CTETICHU
34 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA M TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U TpapuKH
16 Touku paspeiBa. AcumnTorel TpadukoB ¢ynknmii. CsoiicTBa  (QyHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hayana matematuyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIEC FI€eMEHTAPHBIX (PYHKINN
[IpumeHeHne NPOM3BOAHON K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxkieHne HauOONbIIEro U HAaMMEHbBINEro 3HAYCHHUS (PYHKIUU HA
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOkecTBO, Onepaly HaJl MHOKecTBaMuU. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHast CTATUCTUKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH




7.2

[Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 KoopanHats! u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

MatemaTuka: anredpa 1 Hayajla MAaTEMaTUYECKOI0 aHajau3a, reoMmerpusi. Anredpa
W Havasia MaTeMatudeckoro ananusa. 10-11 kmaccel. ba3oBelit 1 yriyOneHHbIN
ypoBHH. AnmumoB LI A.. Konsirun FO.M. u 1p AO «M3naTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

MaremaTtuka. AnreOpa u Hadajia aHanu3a. ba3oBblil U yriyOneHHbI ypoBHHU. 10 -
11 ximacc. Jlunaktuueckue matepuaisl. M.U. [lla6ynun, M.B. TkaueBa, H.E.
denoposa

Meroauueckue pekomenanuu (Ha caiire). H.E. ®enoposa, M.B. TkaueBa

IHHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
bu6mnorexa IJOK

DIEKTPOHHOE MPHIIOKEHNE K YUEOHUKY

POII
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