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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa W Havyajla MaTEMaTHIECKOTO
aHanu3a» 0a3oBoOro ypoBHs ajig oOywaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOro TOCYIapCTBEHHOIO0 00pa30BaTEIBLHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHU,
OPEIbIBISIEMBIX K MaTeMaTUYecKoMy OOpa3oBaHUIO, M TPaJAULUNA POCCHUHCKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOECHIEUYHMBAET OBJAJICHUE KIIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIONIMMHU OCHOBY JIJIi CAMOPAa3BUTHS W HENPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YYaAOIIHUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MaTreMaTHYECKOTO aHAIN3a» SIBJIAECTCA OJAHUM H3
HanOoJIee 3HAYMMBIX B IPOrPaMMe CTapIlel IIKOJIbI, TOCKOIBKY, C OJJHON CTOPOHBI,
OH O0ecrneunBaeT MHCTPYMEHTANbHYIO 0a3zy JUisl M3yY€HHs BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, & C JPYIrod CTOPOHBI, (JOPMUPYET JIOTUUECKOE U aOCTPAKTHOE
MBIIJIEHUE YYalluXcs Ha YpPOBHE, HEOOXOAUMOM [JIsi OCBOEHHUS KypCOB
UH(OpPMATHKHU, 00IIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTU. B pamKkax 1aHHOrO Kypca
y4Yaluecs OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
(bopMynupyeT CBOM JOCTUKEHUS B MaTeEMaTU4ecKol (hopme.

Kypc anredpsl u Hayan MaTeMaTHYECKOTO aHaIN3a 3aKjaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUSI 3aKOHaMH (U3HKH, XUMHH, OWOJOrMH, MOHUMaHUS
OCHOBHBIX TEHJCHLIMA SKOHOMUKM M OOIIECTBEHHOM JKHU3HHU, MO3BOJIAET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOW XKM3HU. B TOXe Bpems OBilaieHHE
aOCTpakTHBIMU U JIOTUYECKHM CTPOTUMH MATEMaTUYECKUMH KOHCTPYKLMSIMU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALIUI0, a0CTpParupOBaHUE U
aHaJIOruI0, POPMUPYET KPEATUBHOE M KPUTUUYECKOE MbILIUIEHHE. B X01e n3yueHus
anreOppl M HayajJl MaTeMaTUYeCKOro aHaju3a B CTaplied MIKoJIe Yydaliuecs
MOJIY4atOT HOBBIM OMNBIT PEIMIEHHUs] NPHUKIAJHBIX 3aJa4, CAMOCTOSTEIBHOIO
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENIed pealbHbIX CUTyallM M HUHTEpIpeTaIuu
MOJIYYCHHBIX ~ pEUICHUH, 3HAKOMATCA C  [pUMEpaMu  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTE B MpHUpOJAE, HAyKe U B HCKYCCTBE, C BbIJAIOIIUMUCA
MaTE€MaTUYECKUMH OTKPBITUSMHU U UX aBTOpPaMH.

Kypc ob6magaer 3HaYMTENbHBIM BOCIHTATEIbHBIM IMOTEHIIMAJIOM, KOTOPBIi
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYHOIIUN (HOPMHUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHUS, TaK U 4Yepe3 crneuuPuky ydeOHOH NesATeTbHOCTH,



TpeOyroLen CaMOCTOSTEJIBHOCTH, aKKypaTHOCTH, MPOAOJIKUTEIHLHON
KOHIIEHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yIbTaT.

B ocHoBe MeTouku 00ydeHus anredpe v HayaiaM MaTeMaTU4ecKoro aHallu3a
JICKUT ACATETbHOCTHBIN MPUHITUI 00YUICHHS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHAJIN3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOINYECKUE JTUHUU: «YUuciaa U BBIYUCICHUSD,
«DyHKIMH U TpaduKkn», «YpaBHEHHs U HEpaBeHCTBay, «HauamamareMatnyeckoro
aHanusa», «MHOXecTBa U JIOTHKay». Bce OCHOBHBIE COEPKATEIbHO-METOANYECKHE
JUHUM H3Yy4aroTCs Ha MPOTSHKEHUU JBYX JET OOy4eHHs B CTaplliedl IIKOJE,
€CTECTBEHHO JIOMOJHSASA APYT APyTra U MOCTENEHHO HACBIIIASICh HOBBIMU TEMAMH U
paznenamu. JlaHHBIA Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIMHSIET B
cebe colepKaHME HECKOJbKMX  MaTeMaTH4eCKUuX JAMCLHUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMAaTUUYECKUI aHaIN3,TeoOpHsi MHOKeCTB U 1p. [lo Mepe Toro
KaK ydalluecs OBJIAJIEBAIOT Bce OoJiee IHMPOKUM MATEMAaTHYECKUM aIllapaToM, Y
HUX TIOCJIEIOBATENIbHO (POPMUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYI0 MOJIENb PEAIbHOWCUTYAIUU, IPUMEHSATh 3HAHUS, OJYYCHHBIE B
Kypce «AnreOpa © Hayaja MaTE€MaTUYeCKOrOo aHalu3a», I peleHus
CaMOCTOATENLHO  CPOPMYIMPOBAHHOM MaTEMaTUYECKOM 3aJauyd, a 3aTeM
UHTEPIIPETUPOBATH MMOTYUYECHHBIN pE3yJIbTaT.

CopaepxkaTeabHO-METOANYECKAsT JUHUS «YHHClIa U BBIUMCICHHS) 3aBEpPLIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM IkoJie. B cTapiieil mikojse ocoboe BHUMaHUE YJENAeTCs
(OpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENbHBIX HABBIKOB, BKJIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OPM 3amucCU JIEHCTBUTEIBHOTO 4YHUCIA, YMEHHE
pallMOHANIbHO BBIMOJIHATE JIEUCTBUS C HHUMH, J€JIaTh NPUKUAKY, OLEHHUBATh
pesynbrar. OOyuvaromuecss MOMy4YalOT HABBIKA NPHUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JCUCTBUM C 4YHUCIaMHU, 3alMCaHHBIMM B CTaHAapTHOU ¢opme,
MCIIOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAXKECHHM.

JIunus «YpaBHEHUS M HEPABEHCTBA» pPEAIU3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi B CTaplIed MIKOJIe, IMOCKOJbKY B KaXIOM paszjesie MNporpamMmmbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3ajad. OOyuaromuecs: OBIaJeBalOT
pa3IMYHBIMM METOJIaMHM PEILIEHUS 1eJbIX, PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUYECKUX U  TPUTOHOMETPHUYECKUX  ypPaBHECHH,
HEPaBEHCTB U UX cucTeM. [losydeHHbIE yMEHUS UCIIONIB3YIOTCS ITPU UCCIIEIOBAHNUN
GyHKIHNA C TIOMOIIBIO MPOU3BOJAHON, PENICHUH TMPUKIAAHBIX 3a/Jad W 3a7ad Ha
HAaXOXXJE€HUE HauOONbIIUX M HAUMEHbIIUMX 3HaueHUd ¢yHKuud. JlaHHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBHITIOJIHATh pacyeThl Mo (GopmysiaM, TpeoOpa3oBaHUs IIETbIX, PaIMOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKEHUN,



COJIepKaluX CTeneHu u Jjorapudmel. brarogaps m3ydeHuro anredpandyeckoro
Marepuana MPOUCXOAWT  JlajJbHEHIee  pa3BUTHUE  AITOPUTMHYECKOTO |
a0CTpAaKTHOrO MBIIUICHUS Yy4yauuxcs, (QOPMUPYIOTCS HaBBIKM JI€yKTHBHBIX
paccyxleHuid, pabOTl €  CHUMBOJIbHBIMU  (opMamMu,  MpeACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEl B BHJE PAaBEHCTB M HEPaBEHCTB. Anre0Opa
npeniaraeT 3(PQPEKTUBHbIE WHCTPYMEHTBHI Ui PEMICHUS NPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISAJIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH Kak
S3bIKA HAYKH.

CopnepxxarenpHo-Metoquueckas JuHUs «DyHkuuM wu rpaduku» TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 3a7a€T
MOCIIEI0BATEIBHOCTh U3YUCHHsI MaTepuaa. 3yueHne cTeneHHOH, MoKa3aTeNbHOM,
Jorapu(pMUYECKOl U TPUTOHOMETPUYECKHX (DYHKIMI, WX CBONCTBHU TIpa(HKOB,
UCTIONb30BaHue (QYHKIUU Ui pEHICHUs 33Jad U3 APYTrUX Y4eOHBIX MPEIMETOB H
pealbHOM U3HU TECHO CBA3aHO KaK C MaTeMaTHUYeCKUM AaHaJu30M, Tak U C
pelieHreM ypaBHEHMH M HepaBeHCTB. [Ipu 3TOM Oosiblioe BHMMAaHHUE yAENIAETCS
(GhOpMHPOBAHUIO YMEHHSI BEIPAXKATh POPMYIIaMH 3aBUCUMOCTH MEXKY Pa3IHuHbIMH
BEJIMYMHAMH, WCCIEN0BaTh TMOJNyYeHHBIE (YHKIMH, CTPOUTh WX TpaUKH.
Matepuai 3Toi cofep:KaTebHON JTMHUYM HAIEJIeH Ha PA3BUTHE YMEHHUITU HaBBIKOB,
MO3BOJISIONINX BBIPAXXKAaTh 3aBUCHMOCTH MEX]ly BEJIMYMHAMU B PA3IUYHON (opMme:
aHAIMTUYECKOW, Tpaduueckoil U cioBecHOW. Ero wu3ydeHuwe cmocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K O0OOOIIEHUIO U
KOHKPETHU3AI1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHast nuHus «Hadama maTeMaTH4eCKOTO aHalM3a» IO3BOJISAET
CYIIIECTBEHHO PACIIUPHUTH KPYTr KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3ajad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh MCCIIEA0BATh U
CTpOUTH rpaduku PYHKIHIA, ONPEIEISITh X HANOOJBIINE K HANMEHBIIINE 3HAYCHUS,
BBIUUCIIATH TUIOMAI (GUTYp W OOBEMBI Tell, HaXOAWTb CKOPOCTH U YCKOPEHHS
nporieccoB. JlaHHasi coaepaTelbHas JHMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIeH pealbHBIX CHUTyallud, HaXOXKICHUS
HAWJIY4IIeTO PEIICHUs B MPUKIATHBIX, B TOM YHUCJE COIMATIbHO- YKOHOMUYECKHUX,
3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOTO aHallu3a CIOCOOCTBYET
Pa3BUTHUIO A0CTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO M KPEATHUBHOTO MBIILJICHUS,
(GbOopMHPOBaHUIO YMEHUI PaCiO3HABATH MTPOSIBICHUS 3aKOHOB MaTEMAaTHUKH B HAyKeE,
TEXHUKE U HCKyccTBe. OOywarommecss y3HAIOT O BBIJAIOIIUXCS pe3yJbTaTax,
MOJIYYCHHBIX B XOJIC PA3BUTUS MATEMATHUKN KaK HayKH, M UX aBTOPaXx.

CopepxarenpHO-MeTOIMYeCKas JIMHUSA «MHOXECTBa M JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM  TEOPUU  MHOXKECTB.  TeOpeTHKO-MHO)KECTBEHHBIC
MPECTaBICHUS MPOHU3BIBAIOT BECh KypC ITKOIBHONW MaTeMaTHUKW M TpeiaraloT



HanboJee YHUBEPCATbHBIN S3bIK, OOBEIUHSIONINI BCE pa3esibl MAaTEMATUKH U €€
IPUJIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTEMaTHMYECKUE TUCLUIUIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOYKHOCTb IIKOJBHUKY IOHUMAaThb TEOPETHUKO-
MHOKECTBEHHBIH f3BIK COBPEMEHHOM MaTEeMaTHKH M MCIIONb30BaThb €ro Jyisl
BBIPAKEHHSI CBOMX MBICIIEH.

B kypce «AnreOpa um Hayaia MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MAaTHYECKOTO0 MOJEJIHMPOBAaHUSA, KOTOpPbIE IPHU3BaHbI
c(OpMUPOBATH HABBIKU ITOCTPOECHUS MOJIEIEH pealbHbIX CUTYalUil, UCCIEA0BAHUS
TUX MOJEJIEH C MOMOIIBIO amnmapara aareOpsl U1 MaTEMaTHMYECKOIo aHalu3a M
WHTEPHPETALUN TOJYYCHHBIX PE3ylbTaTOB. Takue 3a/laHds BIUIETEHbBI B KaXKIbIH
U3 pa3JeNoB IIPOrpaMMBIl, IIOCKOJIBKY BECh MaTepUal Kypca HIMPOKO MCIIOIb3YeTCs
JUISL pellIeHrs MPUKIAIHBIX 3a1a4. [Ipu pemeHnn peanbHbIX NPAKTUYECKUX 3a]ad
yyanecs: pa3BUBAIOT HaOJIIOJaTENIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3WPOBATH
npobnemy. JlesTeabHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJja4 OpraHU3yeTcs B MPOLIECCE M3YYEHHs BCEX TeM Kypca «Anredpa um Hayana
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 11aHe Ha M3y4YeHUE Kypca anreOpbl U Hayal MaTEMaTHYECKOTO aHAI3a
Ha 0a30BOM ypOBHE OTBOJAUTCA 2 yaca B Heenmto B 10 kimacce u 3 yaca B HEJIEIIO B
11 xnacce, Bcero 3a aBa roga ooyuenus — 170 gacos.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia ¥ BbIYHCICHUSA
Parnmonaneupie yucna. OOBIKHOBEHHBIE M JECATHUYHBIC APOOH, MPOICHTHI,
OECKOHEYHbIE  NEPUOAUYECKHE JApoOH. ApudMeThyeckne  omnepamuu  C
palMOHaIbHBIMU YUCIIaMHU, IPEOOPA30BAHNS YUCIOBBIX BbIpaxKeHUl. [Ipumenenue
IpoOeil 1 MPOLEHTOB JJIsl PEIICHUs NMPUKIAJHBIX 33Ja4d U3 Pa3IMYHBIX OTpaciei
3HAHUU U PEATIbHOM KU3HH.
JlelictBuTenpHple 4ncia. PanvoHaNbHBIE W UPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue onepauuu ¢ JIEUCTBUTENbHBIMU 4yuciaamu. [IpubiamxkeHHbIe
BBIYMCIICHUS, IIPABUJIA OKPYIJICHUS, IPUKHJIKA U OLICHKA PE3YJIbTaTa BIYNCICHUMN.
Crenenp ¢ uensiM  mnokaszarenem. CranpmapTHas  Qopma  3amucu
JNeHCTBUTENBbHOTO yHcia. Mcmonb3oBaHue moAxoasiield  (QopMmbl  3amucu
JNEUCTBUTEIBHBIX YHUCE JUId PELICHUs IPAKTUYECKUX 3aJad U IPEICTaBICHUA
JTAHHBIX.
Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHd.  JledcTBuS ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTEIEHHU.
CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apTyMEHTA.
YpaBHeHMS U HEPABECHCTBA
ToxaecTBa U TOXAECTBEHHBIE TPEOOPa30BAHMUS.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.
YpaBHeHUE, KOpPEHb ypaBHEHMs. HepaBeHCTBO, pEIEHHWE HEpPaBEHCTBA.
Meton UHTEPBAJIOB.
Pemenue nenbix 1 JpoOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB.
Pemenne nppaliOHAIBHBIX YPABHEHUN W HEPABEHCTB.
Pemienne TpUroHOMETPUYECKUX YPABHEHHM.
[IpyuMeHeHne ypaBHEHH M HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3a1ad
W 33]1a4 U3 Pa3IMYHbIX 00J1aCTel HAyKU U PEabHOU KU3HH.
DyHKUUM U TpaPUKHU
OyHkius, crnocoObl 3amaHust GyHkuuu. ['paduk  QyHkuu. BzaumHO
oOpaTHbIe (PYHKIMH.
OO6nacth onpeneraeHus 1 MHOXKECTBO 3HaueHU QyHkuuu. Hynu @yHkmum.
[TpomexyTkH 3HAaKONOCTOSHCTBA. YUeTHbIE M HEUETHbIE (QYHKIIUU.
CrenenHast GyHKIMS ¢ HATypaJdbHBIM U II€JIbIM MoKa3areneM. Ee cBoiicTBa u
rpaduxk. CoiicTBa U rpa@uK KOpHS N-0M CTENEHHU.



Tpuronomerpuueckass OKpPYKHOCTb, OIPEACICHHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

Hauana MmaTeMaTH4eCcKOro aHajan3a

ITocnenoBaTeabHOCTH, CHOCOOEI 3aJaHus MOCJIeJ0BAaTEIbHOCTEH.
MOHOTOHHBIE MTOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTPECCU. beckoHeuHOo yObIBaromas
reomerpuyeckas nporpeccusi. CyMma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUUYECKOM
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Vcronb30BaHUE MPOTPECCUU AJIs
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOIO XapaKTepa.

MHo:xecTBa M JIOTMKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. [uarpammbl Diinepa—BenHa.
[IpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO ammapara JJjisi OMUCAHUS PeabHbIX
MIPOIIECCOB U SIBJIICHUM, PU PEIICHUHN 3a7a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, 10KA3ATEIbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUSA

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

Crenensp ¢ panmoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpAXKEHH, COEPKAIIMX JOTrapHUPMBI.

[TpeoOpa3oBanue BBIpRXXEHUH, COAEpXKAIIMX CTENEHH C palHOHaJIbHBIM
MTOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE YPABHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl JTUHEHWHBIX ypaBHEHU. PellleHre NpUKIAAHBIX 3a7a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMBI 1 COBOKYITHOCTH PAIlMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHenne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMATUYECKUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00J1acTell HAyKU U PEaTbHOM KU3HH.

DyHKIUHN U TpapuKHu

Oyukrusa.  [lepuoanueckne  GyHkmmu. [IpoMexyTku  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbI (yHKuuu. Haunbosblnee M HauMeHbliee
3HaueHuEe (PYHKIMHU HA POMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U TpadUKH.

[Toka3zaTtenbHas u norapudmMuyeckast PyHKIUU, KX CBOMCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB QYHKIMHA IS pelICHUS] YpPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GYHKIUN I KCCIEIOBAHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpPBHIE€ BO3HUKAIOT MPHU PEHICHUU 3a7ad W3 APYTUX Y4eOHbIX
MPEAMETOB U PEATBHOM KU3HH.

Hayajia MaTeMaTH4eCKOro aHaImu3a

HenpepoiBHbie dyHKIIMA. MeTo1 MHTEPBAIOB sl pELICHUSI HEPABEHCTB.

[IpousBonnas  ¢yHkuu. ['eoMerpuueckuii W (PUBHMYECKHH  CMBICI
MIPOU3BOIHOM.

[IpousBoaHbie  3yeMEHTAapHBIX  GyHKUUNA.  Dopmynbl  HaxOXIEHUS
MPOU3BOIHON CYMMBI, POU3BEICHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIHMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HaYeHus1 GyHKUIUU Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUS HAWIIy4dlllero peLIeHHUs B
NPUKIIAIHBIX 3aJayax, M1 ONpPEACIIEHUS CKOpPOCTH IIpoliecca, 3aJaHHOIOo
bopmyoii unmm rpaduKoMm.

[IepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero TreoMeTpuyecKuii W (QU3WYecKuil cMbICiH. Beruucienue
uHTerpana o popmyne Hetorona—Jleitouuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO npecamMeTa «MaremaTuka» JOJIDKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06H16FO 06p330BaHI/IH CICAYIOIHX JIJUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS NPOTPAMMBI YYEOHOTO TIpeaMeTa
«MaremaTnka» XapakTepUu3yrTCs:

['paxkgaHCKOE BOCTIMTAHUE:!

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMKU 00YUYaAIOIIETOCSd KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUUCKOTO OOIIeCTBa, NPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
NpoIeAyp TpaKJaHCKOro ooOIecTBa (BBIOOPHI, OMPOCHl M IIP.), yMEHHEM
B3aUMOJICHCTBOBATh C COLUMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIUSMY 1 HA3HAYCHHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPONUIOMY Y HACTOAILIEMY POCCHMCKOW MAaTE€MAaTHKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JIPYTMX HayKaxX, TEXHOJOTUsX, cdepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoza;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYCCKOTO  ITOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHHUIN HAYKH U JIEATEIIbHOCTHIO
YYE€HOT0; OCO3HAHHEM JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOMYMBOTO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHHWEM K MHPY, BKJIOYas ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHUN;
BOCIIPUUMYMBOCTBIO K MATEMATUUYECKHUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTEMaTUYECKHE 3HAHHS B
HMHTEpecax 370poBOro u 6e3omacHoro odpasa KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHU U

OTHbIXa, peryJispHas busnueckas AKTUBHOCTb); (bu3nYecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOWS; WHTEPECOM K
pasnmuyHbiM  cpepaMm  MpodecCUOHANBHOM  JIEATETbHOCTH,  CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPHUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccur U peanr30BbIBATh COOCTBEHHBIE IKU3HEHHBIC IUIAHBL;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3OBaHHUIO W
caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEMl KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1a4 MAaTEeMaTHUYECKOM HalpaBIEHHOCTH.

DKOJOTUYECKOE BOCTIMTAHUE:

c(OPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HA COCTOSIHUE MPUPOJHOM U COLMATILHOMN
Cpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa HKOJOTHUUECKUX MpoOeM;
OpUCHTAIlMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUW JUIs pEIlIeHHs 3ajad B
00J1acTH OKPY>KaroIIel Cpebl, INIAHUPOBAHUS MTOCTYIKOB U OLICHKH UX BO3MOXHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[{eHHOCTH HAYYHOTO TO3HAHUSL:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAYKM M  OOLIECTBEHHOM TMPAKTUKH, MOHUMAaHHUEM
MaTeMaTHYECKOW HayKHh Kak c(epbl 4YeIOBEUECKON eATEeIbHOCTH, JITAlloB €€
pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypOW KaK CpEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 W HUCCIEI0BATEIbCKYIO JEATECIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMBbI yU4eOHOTO IMpeaMera
«Marematuka XapaKTEePU3YIOTCA OBJIAJICHUEM YHUBEPCATbHBIMU
HO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANIbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  nosnasamenvmuvle  Oeticmeus, — 0Oecnevusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCo8 o00yuarowuxcsa (oceoenue
Memo008  NO3HAHUSL  OKpYMCcawowjeco  Mupda;  NpUMeHeHue  J102UYeCKUX,
UCCTIe008aMeNbCKUX ONepayuli, yMeHut pabomams ¢ ungopmayueti).

ba3oBrie lorMUeCcKHe 1EUCTBUS:

e BBIABIISITh U XapaKTEPHU30BaTh CYIICCTBCHHbBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWHA MEXIy MOHATHIMH; (DOpMyITupoBaTh
OTIpEJICICHUs] ~ TOHSATWW; YyCTAHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
KJaccu(ukalnmy, OCHOBAaHUS [JIsi OOOOLIEHUS W CpPaBHEHMS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3a;



BOCIPUHUMATh, (QOPMYIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKIACHHS:
YTBEPAUTENIbHbIE W OTPULIATENbHbIC, €AUHUYHBIE, YacTHbIE M OOUIUE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEUMs. B (pakTax, AAHHBIX, HAONIOACHUAX U YTBEPHKICHUSX;
npeajiaraTb KpUTEPUU J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEW HUIPOTUBOPEUNIL;
JienaTh BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIOUEHUN, YMO3aKIIIOUEHUH 0 aHAJIOTHUH;
IIPOBOAUTH CaMOCTOSITEIIBHO JI0Ka3aTesIbCTBa MaTEeMaTHYECKHX
YTBEPXKACHUN (IIPsIMBbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOJUTH IMPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBIL;

BBIOMpATh Crocod penieHus: ydyeOHOM 3anayuv (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEILIEHUs, BBIOMpaTh HauOOJEe MOAXOJAUMHA C Yy4EeTOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie HCCICAO0BATCIILCKHUC I[CﬁCTBHHI

UCIT0JIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
(GopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMUpOBaThb  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULINI0, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTU4YeCKOro
O0OBbEKTa, SIBICHUSA, NPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbLHO (hOPMYJIUPOBATH OOOOIIEHUST U BBIBOJABI MO pe3yJibTaTam
MPOBEICHHOTO HAOJIOJEHUSA, HUCCIEAOBaHMS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE PA3BUTHE NPOLECCa, a TAKKE BBIIBHUIaTh
IPEATIOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmarmei:

BBISIBIIATH JIePUIMTHI MH(POPMALIUU, JTAHHBIX, HEOOXOJUMBIX Il OTBETa
Ha BONPOC U JJIs PElICHUs 3a4a4u;

BbIOMpaTh  MHGOpPMALUI0O U3  MCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUpPOBaTh UH(POPMALIUIO, PEACTABIATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpaduyuecKy;



2)

OLICHUBATh HaJIe)KHOCTh uH(bopMaIuu o CaMOCTOSTEJIBHO
chOpMYIMPOBAHHBIM KPUTEPHSIM.
Vuueepcanouvie KOMMyHuKamuenwvle Oelicmsus,  obecneyusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYUAOUUXCAL.
OO0wieHue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJIEHUS B COOTBETCTBUU CYCIOBHUSIMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX M NMCBMEHHBIX TEKCTAX, 1aBaTh MOSACHEHUSA MO XOAY PELICHUS
3a71a4l, KOMMEHTHPOBATH IMOJYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
po0JIeMBbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pelIeHus; CONOCTaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYrUX
YYaCTHHKOB Juanora, oOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IO3HIIMI; B
KOPPEKTHOU popMe GOopMyIMpOBaTH PA3HOTIIIACHS, CBOM BO3PAKEHUS;
NPEACTABIATh  PE3YyJbTAaThl  PEIICHWS  3aJayd,  SKCIEPUMEHTA,
WCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSTEIIHO BHIOUPATh (hOpMAT BBICTYILIICHUS
C YYETOM 3a/1au MPE3EHTAU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

3)

MOHUMATh U UCIOJb30BATh IPEUMYLIECTBA KOMAaHAHOW Y MHIUBUYAIbHON
paboOThl MpH pelleHUH Y4eOHBIX 3ajad; MPUHUMATh LeJIb COBMECTHOU
NEeSATENIbHOCTH, IUIAHUPOBAaThb  OPraHU3alldi0  COBMECTHOW  paloTHhl,
pacnpenenartb BHABI padOT, JOroBapuUBaThCs, OOCYXXIaTh MpOLECC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;
y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (00CykAEHUS, 0OOMEH MHEHUH,
«MO3TOBbIE WITYPMBD» W HWHBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOU JIEUCTBHS C APYTUMH YWICHAMH KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOEro BKJaJga B OOMMA MOPOAYKT TIO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

GopmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHHUA 3ada4H, BBI6I/IpaTB croco0 peuICHUs C

Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(GOPMAIIHH.
CaMOKOHTPOJIb:

BIAJCTh HaBbIKAMU IO3HABATENIbHOM peQIeKCUM KaK OCO3HaHUs
COBEPLIAEMBIX IEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS ITpOLecca U pe3yibTaTa
pEILIEHNs] MaTEMAaTUYECKOM 3a1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPY PELICHUH 33/1a4H,
BHOCUTbh KOPPEKTUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
JaHHBIX, HAHICHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHXXECHUS WIM HENOCTH)KCHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJHTh OIMIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne ydeOHOTO Kypca «AnreOpa U Hadaia MaTeMaTHYECKOTO aHATH3a»
Ha YpPOBHE CpEIHero oOIero oOpa3oBaHUs TOJDKHO 00ECTeunBaTh JOCTHKCHUE
CJICTYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BIYMCICHUSA

OnepupoBaTh NOHATUAMHU: PALMOHAIBHOE M JECUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLICHTHI.

BeimonHsATh  apudMeTHYECKHE ~— ONepaldd C  PAlMOHAJIBHBIMU U
JIEVUCTBUTEIbHBIMU YUCIIAMU.

BoITONHATH TPUOSHMKEHHBIE BBIUUCICHUS, UCTIONB3Ys MpaBUiia OKPYTICHUS,
JIeTIaTh MPUKUIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEIbIM IIOKa3aTEJIEM; CTaHIApTHAs
dopma 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alHUCH JIEHCTBUTENBHBIX YNCEN AJIsl PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHHS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC Y TaHI€HC IPOU3BOJIBHOTO YTJIa;
WCITIOJIB30BAaTh 3aMKMCh MPOU3BOJILHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKINU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BrimonasaTh peoOpazoBaHusi TPUTOHOMETPHUECKUX BBIPAKEHUA W peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrImonHITh MpeoOpa3oBaHus IENBIX, PAIlMOHATBHBIX U WPPAMOHATBHBIX
BBIPAKEHNI U PEIIaTh OCHOBHBIE TUIBI LEJbIX, PAIMOHAIBHBIX W UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IpuMeHATh YpaBHEHHS U HEPABEHCTBA JJIsSI PELICHUS MaTEMAaTUYECKUX 3a/1a4
W 3371a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEATbHOU KU3HH.



MonenupoBaTh peajgbHble CUTyallud Ha $3bIKE anreOpbl, COCTaBISATh
BBIDQKEHUS, YpPaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 3aJlauM, HCCIIEIOBATh
MIOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM amapaTa ajareopsl.

DYyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMHU: (QYHKLUS, CIIOCOOBI 3aAaHusl (QYHKIMHU, 00JIACTh
OIIpENeICHUus ¥ MHOXKECTBO 3HA4YeHUH (QYyHKUWHU, rpaduk (YHKIHH, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUSMU: YETHOCTh M HEUETHOCTH (DYHKIIUHU, HYJIU PYHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMHA U1 pelIeHns ypaBHEHUH.

CrtpouThs U 4uTaTh rpaduKu TUHEHHONW (QYHKIMH, KBAAPATUYHON (PYHKIINH,
CTETICHHOH (PYHKIIMH C IIEJIBIM MTOKa3aTeJIeM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI MCCIEAOBAaHUS MPOLIECCOB MU
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaXaTh (OpMyJIaMHU 3aBUCUMOCTH MEX1Y BEJIMUYUHAMM.

Hauaja MmaTeMaTH4ecKOro aHAIHu3a

OmnepupoBaTh MOHSATUAMH: TOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reOMeTpHUIECcKast MPOrPECCHH.

OmnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBAaIOIIas TeoMeTpHUYecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHUH.

3aaBath NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEIOBATENFHOCTEH U MPOTPECCHA IS PEIICHUS
pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOYKECTBO, ONIEPAIIUN HAJI MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat Uil ONHCAHUSPEaTbHbIX
MIPOIIECCOB U SIBIICHUH, PU PEIICHUH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB.

OnepupoBaTh  TOHATHSIMH:  ONpEICICHHWE,  TEOpeMa,  CIIEJCTBUE,
JI0Ka3aTeNNbCTBO.

11 KJIACC

Yucjaa u BbIYUCTIEHUS

OnepupoBaTh TOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHCIO; MCIOJIb30BaATh
MPU3HAKKU JIEJIMMOCTH LIEIBIX YUCEJN, PA3JIOKEHUE YKCIIA HA MPOCThIE MHOXKUTEIU
JUISL PELIEHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHAIBHBIM ITOKa3aTEIEM.

OnepupoBaTh MOHATHUSMU: JorapudM 4YHCIA, NECATHYHBIE W HATypalbHBIC
JorapuMsl.



YpaBHeHHS U HEPABEHCTBA

[IpumensaTs cBoiicTBa cTemeHW [UIsl  MpeoOpa3oBaHUA — BBIPAKEHUIL,
ONEPUPOBATh NOHATUAMM: ITOKA3aTEIBHOE YPABHEHME M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHUs  BBIPAXKEHHUM, COJEp)KalUX Jorapugmsl;
OIIEpUPOBATh MOHATUAMHU: JIOTAPU(PMUUECKOE YPAaBHEHHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTe peneHns npocTelIuX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMM: CUCTEMA JIMHEHHBIX YPAaBHEHHW M €€ PEIICHHE;
UCII0JI30BaTh CUCTEMY JIMHENHBIX YPAaBHEHUH JJIs PEIICHUS] IPAKTUYECKUX 3a4a4.

HaxoauTp pemreHnst mpoCcTENINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB.

MopnenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPDAXKECHUs, YPaBHEHMs, HEPAaBEHCTBA U CHUCTEMBI II0 YCIOBHUIO 3aJayy,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DOyHKUMHU U TpaduKu

OnepupoBaTh MOHATUAMM: NEepUOAUYECKas  (DYHKLIMS, MPOMEKYTKH
MOHOTOHHOCTH (PYHKUMHU, TOYKHA OHKCTpeMyma (QYyHKUOUHU, HaubOojbllee U
HauMEHbIllee 3HAYeHHUS (QYHKIUU Ha MPOMEXYTKE; MCIONb30BaTh HUX Ui
UCCIIeIOBaHMsl (PYHKIIMHU, 3aJaHHON TpaduKoOM.

OnepupoBaTh MOHATUAMH: TpaUKU TMOKA3aTENbHOM, JOrapu(pMUYECKONd u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
MCIIOJIb30BaTh I PELICHNs YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH rpadUK TUHEHHBIX YpaBHEHUHN U
MCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JINHEMHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS IPOLIECCOB H
3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaIM3a

OmnepupoBaTh MOHATUSMU: HENpepbiBHas (QYHKIUS; MPOU3BOIHAS (PYHKLINY;
UCITIOJIb30BaTh FT€OMETPUUYECKUIA U (PU3UUECKUI CMBICI MPOU3BOIHOM JJI peleHus
3ajay.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOJIHbIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO IJIS1 UCCIE0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh MNPOW3BOAHYIO Uil HAXOXKICHHS HAWJIy4dllIeTO PElIEHUus B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIIBHO-O)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHSMHU: MEepBOOOpa3Hass U  HMHTErpan; IMOHUMATh
reOMETPUIECKUN U (PU3UIECKUN CMBICII MHTErpaa.



Haxonuths mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIIWN; BBIUYUCISATH WHTETPAT
o ¢popmyne Herorona—JleliOuuia.

Pemate mpukiIagHbIe 3a/1a4U, B TOM YHCJIE COMMATIBHO-DKOHOMHYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo 4yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabnsie | Ilpakruyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoxecTBa pallMOHAJIBHBIX U
1 JIEMCTBUTEIILHBIX YKCell. PalinoHaabpHbIe 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oyuknun u rpaduku. CTENeHb ¢ TETBIM 6
MOKa3aTeleM
3 Apudmerndeckuii KOpeHb N—O# CTETICHHU. 18 1
WppanmonanbHbie ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TPUTOHOMETPUU. T PUTOHOMETPUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
5 [ToBTOpEeHue, 0000IIEHIE, CUCTEMATHU3AIIHS 3 1
3HaHUHN
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KoumnuecTBo yacoB 1 BocnurareabHbIi
ara
Koutpoas | IIpakrnue JJIeKTPOHHBbIE LU (PPOBBIE MOTeHIHAJ
Tema ypoka Bce H3y4e
n/ HbIe CKHe o0pa3oBaTebHbIE pecypChl
ro HUS
I padoThI padoThI
3CTETUYECKUM
MHOX€eCTBO,
_ OTHOIIIEHWEM K MHUDY,
orepanuu Haj https://resh.edu.ru/subject/lesson/611/
: BKJTFOYAs ACTETUKY
MHOKECTBaMH. 1 https://resh.edu.ru/subject/lesson/612/
MaTeMaTUYeCKUX
Jnarpammsl N
. 3aKOHOMEPHOCTEH.
Oiinepa—Benna
PaunonansHbie BOCIIUTaHUE
YHUCIa. YBaXXEHUS K TPYyLY,
OOBIKHOBEHHbBIE pe3yabpTaTaM Tpyzaa ,
U JECATUYIHBIC OpUEHTAIIMS Ha
poowu, 1 http://mathege.ru/or/ege/Main noJjy4yeHue npodeccun
MIPOLIEHTHI,
OECKOHEYHBIC
MEPUOINUECKHIE
npobu
Apudmernuecku BOCIIUTAHUE
€ olepaluu ¢ YECTHOCTH, JOOPOTHI,
palMOHAIIBHBIMU https://resh.edu.ru/subject/lesson/4730/s MUWJIOCEPAUS,
JHCIIaMH, 1 tart/149073/ CIIpaBEeqINBOCTH,
npeoOpazoBaHUs TPYXKETIo0us 1
YHUCIIOBBIX B3aUMOTIOMOIITH

BBIPAKCHU I



http://mathege.ru/or/ege/Main

[Ipumenenue

BOCIIUTAHHUE JIIOOBH K

npobeit u poaHoMmy Kkpato, Pogune,
MIPOLICHTOB JIJIst CBOEMY Hapo1y,
perieHus YBaXXEHUS K IPYTrUM
MPUKJIATHBIX Hapoaam Poccuu;
3aJ1a4 U3 HUCTOPUYECKOE
pa3IMYHbIX npocseLLeHmne
oTpacieu
3HaHUU U
peanbHOM KU3HU
[Ipumenenue ACTETHYECKUM
npobeit u OTHOLIEHUEM K MUDY,
MIPOIICHTOB JIJIst BKJIFOYAs 3CTETHKY
perieHus MaTEeMaTUYECKHUX
MIPUKIIQTHBIX http://fipi.ru/ 3aKOHOMEPHOCTEH.
3a/1a4 u3
Pa3IUYHBIX
oTpacieun
3HAHUU U
peanbHOU KU3HU
c(hOpMHUPOBAHHOCT
bIO YMEHHUSA
JleliCTBUTENbHBI IPUMCHSITH
© e MaTeMaTU4YCCKHUEC
Panumonanbabeie u
UppaIliOHATLHBI SHaHWA B
e yucia HHTEpECax
3710pOBOTO U

0€e30I1acHOTO



http://fipi.ru/

00paza >XU3HU

Apudmernuecku
€ OTepaIu ¢

7 . http://mathege.ru/or/ege/Main
IECTBUTEIBHEI
MH YHCJIaMHU
[TpubnmxeHHbIC BOCIIMTaHUE
BBIYMCIICHUS, YBaXXCHUS K TPYIY,
IpaBuJIa pe3yibTaram Tpyaa ,
8 OKpYTJICHUS, OpHUEHTAIIHS Ha
MPUKHIKA U nonyueHue npodeccuu
OIIEHKa
pe3ynbTara
BBEIUHMCIICHUN
BOCIIUTAaHUE
YECTHOCTH, IOOPOTHI,
ToxnaecTBa u . .
http://fipi.ru/ MHJIOCEPINS,
9 TOXIECTBCHHEIC
CIIPABETMBOCTH,
npeoOpa3oBaHus
JpYKeno0us u
B3aUMOIIOMOIIH
VYpaBHeHue,
10 KOpEHb
ypaBHEHUs
BOCIIUTAHUE JIIOOBH K
pOIHOMY Kparo,
HepasencTso . Ponune, ceoem
P ’ festival.1september.ru ’ Y
11 pelieHue Hapoay, yBaKEHUS K
HEpaBCHCTBA JIPYTHM Hapoaam

Poccum; ucropuueckoe
npoceelleHune



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://festival.1september.ru/

Meton

12
WHTEPBAIOB
BOCIIUTaHHE
Pemrenue nennix
YEeCTHOCTH, TOOPOTHI,
U IpoOHO- ..
http://fipi.ru/ MHJIOCEPNS,
13 paIMoHaIbHBIX
. CIPaBETIMBOCTH,
ypaBHEHUI 1
TIPYKETI0O0U U
HEPaBEHCTB
B3aUMOIIOMOIIIN
c(OpMHUPOBAHHOCT
KoHntposbHas
BI0O YMEHUS
pabota 1o Teme
"MHOKeCTBA IIPUMCHATD
palroHAIBHBIX U MaTeMaTUYECKHE
14 JIEVCTBUTEIBHBIX http://mathege.ru/or/ege/Main 3HAHUSI B
uyCe. WHTEpecax
PanuonanbHbie 3/10pPOBOTO
ypaBHCHHS U
" 0e30macHoOro
HEpPaBEHCTB
00paza >XKU3HU
DyHKIWA, 3CTETUYECKUM
CHO0COObI OTHOLIEHUEM K MUDY,
3a7aHus BKJIFOYAs CTETHKY
15 GbyHKIHU. MaTEMaTHYECKHUX
Bzaumuo 3aKOHOMEPHOCTEH.
oOpatHbie
byHKIIN
I'padux c(hOpMUPOBAHHOCT
16 GbyHKIHN. festival.lseptember.ru BIO YMEHHSI
ObnacTh
[IPUMEHATH

OIpeICTICHUS U



http://fipi.ru/
http://mathege.ru/or/ege/Main
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MHOKECTBO MaTeMaTHYECKUE
3HAYEHUH SHAHWS B
kuuu. Hynmu

Py 4 HMHTEpECcax
¢byHKIMN.
TpomesxyTi 3710pOBOTO U
3HAKOIIOCTOSIHCT 0€e30I1acHOTO
Ba o0Opasa Ku3HH
YeTHEIE U

17 HEYETHBIE http://mathege.ru/or/ege/Main
byHKIIUN
CreneHsb ¢ BOCIIUTAaHHE
LEJIBIM YBaXCHHUS K TPYIY,
IIOKa3aTeJIEM. .. e3yJIbTaTaM TPyaa ,

http://fipi.ru/ pesy Py

18 CrangaprHas OpHUEHTAIIHS Ha
dhopma 3anvcu nonyueHue npodeccuu
JNEUCTBUTEIBHOT
0 yHncia
Hcnons3oBanue c(hOpMHUPOBAHHOCT
MOAXOIAIIEH b0 YMCHUSI
hopmel 3anucH PHUMEHSTh
ACUCTBUTCIILHBIX _ MaTeMaTHYECKHE
yycen 1Ist www.festival.lseptember.ru

19 3HaHUS B
pelieHus
MPAKTUIECKUX HHTCPECaX
3aJa4 U BHOPOBOFO u
TIPEICTABIEHHUS] 0€3011acHOTO
JAaHHBIX 00paza >XKHu3HH

20 CreneHHas 3CTETHYECKUM
GyHKIHUSA C OTHOIICHHEM K MHPY,



http://mathege.ru/or/ege/Main
http://fipi.ru/
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HaTypaJIbHBIM U

BKJIIOYas 3CTETUKY

LEJIBIM MaTeMaTHYECKUX
nokaszarenem. Ee 3aKOHOMEPHOCTEM.
CBOMCTBA U
rpaduk

BOCIIUTaHHE
Apudmernuecku YEeCTHOCTH, 10OPOTHI,

21 1 KOpeith . http://mathege.ru/or/ege/Main MILIOCEPIREL,
HaTypaJIbHON CTIPaBEIIIMBOCTH,
CTEIIEHU JIpYKeIo0us u

B3aMMOTIOMOIIH
Apudmernueckn
29 1 KOpEHb )
HaTypajIbHON
CTETIeHU
CsaoiicTBa BOCIUTAHHE
apu(METUIECKOT YB@KEHUS K TPYAY,

23 0 KOpHS pe3yabpTaTam TpyJa ,
HaTypaJIbHON OpHUEHTalus Ha
CTETeHU noJjryueHue npodeccuu

BOCIIUTaHME JTIOOBHU K
CaoiicTBa POIHOMY Kparo,
apumernyeckor festival. Lseptember.ru Ponune, cBoemy

24 0 KOpHS HapoJy, yBaKE€HUs K
HaTypaJIbHON JPYTUM HapoaaM
CTETEeHU Poccun; ncropuueckoe

npocseLyeHne

o5 CaoiicTBa BOCITUTAHHE YBOKCHUS
apu(pMeTHIeCcKOr K TPYZy, pe3y/IbTaTam



http://mathege.ru/or/ege/Main
http://festival.1september.ru/

0 KOpHS Tpyda , OpHEHTALUS
HaTypaJIbHOM HAa MOJy4YeHHE
CTEIIEHU npodeccuun
BOCIIUTAHUE
HeicTBus ¢ YECTHOCTH, IOOPOTHI,
26 apudmernuecku http://fipi.ru/ MUJIOCEPIUS,
MU KOPHSIMH N— CIIpaBeJIMBOCTH,
Ol cTeneHun IpYKeTo0us u
B3aUMOTIOMOIIU
. BOCIIUTAHHE
JlercTBUS C
BaKEHUS K TPY/
apupMeTHIECKU 4 PYAY
27 pe3yiabpTaTam Tpyjaa ,
MU KOPHSIMH N—
. OpUEHTAIIMS HA
Ol cTeneHun
noiyueHue npodeccuu
BOCIIHTAHUE JTIOOBH K
. OJIHOMY Kparo
JlevicTBus ¢ P Y Kparo,
Ponune, cBoemy
apu(pMeTHIECKU
28 Hapoay, yBaKEHUS K
MU KOPHSIMH N—
. JIPYTUM Hapojam
Ol cTeneHun
Poccun; ucropunueckoe
npocsetLieHune
JHeicTBus ¢
29 apu(METHIECKU http://fipi.ru/
MU KOPHSIMH N—
OH CTENEHU
JeiicTBus ¢
30 apumMeTHIecKH festival.1september.ru

MH KOpHSIMI/I n—
OU CTENeHH



http://fipi.ru/
http://fipi.ru/
http://festival.1september.ru/

3CTCTUYCCKUM

Pemenne
OTHOILIECHUEM K MUDY,
UppanroHaIbHBI
31 . BKJIIOYasl 3CTETUKY
X YpaBHEHH U
MaTeMaTHYECKUX
HEPaBEHCTB .
3aKOHOMEPHOCTEH.
BOCIIUTaHHE
Pemmenue YEeCTHOCTH, 10OPOTHI,
MppanoOHaIbHBI . MUJIOCEpANs
32 pp N http://mathege.ru/or/eqge/Main pAA,
X YpaBHEHH 1 CTIPaBEIIIMBOCTH,
HEpPaBEHCTB JpYKemo0us u
B3aMMOTIOMOIIH
Pemenne
33 UppanroHaIbHbI festival.1september.ru
X YpaBHEHUU U
HEPaBEHCTB
BOCIIUTaHHE
Pemenne
- QKEHUS K TPy
UpPaLMOHAIIBHBI http://fipi.ru/ B Pyy,
34 . pe3yabpTaTam TpyJa ,
X YpaBHEHHH 1
OpHUEHTalus Ha
HEPaBEHCTB
noJjryueHue npodeccuu
Pemenue
35 UppanoHaIbHbI www.festival.1september.ru
X YPaBHEHUU U
HEPaBEHCTB
CaoiicTBa 1
36 rpaduK KOpHs N-
O CTEeTeHN
CaoiicTBa . BOCIIUTaHHE
37 http://mathege.ru/or/ege/Main

rpaduk KOpHs N-

YECTHOCTH, T0OPOTHI,
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OU CTEIEHHU

MUJIOCEPNS,
CIPaBEIMBOCTH,
IPYKETo0us u
B3aNMOIIOMOIITH

KonrtponbHas BOCIIUTaHME JTIOOBU K
pabota o Teme POIHOMY Kparo,
"Apudmernueck Ponune, cBoemy
38 Ui KOPEHb N—Oi http://fipi.ru/ HApOJy, YBOKEHHS K
CTEIICHU. JpyruM HapoaaM
HppanmonaibHbl Poccunn; ncropuueckoe
€ YpaBHCHUA U npoceeuieHne
HepaBeHCTBa"
3CTCTUYCCKUM
Cunyc, KOCUHYC
OTHOILEHUEM K MUDY,
U TaHT€HC
39 BKJIIOYAs ICTETUKY
YHCIIOBOTO
MaTeMaTHYECKUX
apryMeHTa .
3aKOHOMEPHOCTEH.
Cunyc, KocuHyC
Y TaHTE€HC
40
YHCIIOBOTO
aprymeHra
BOCIIMTaHUEC
Apkcunyc,
YECTHOCTH, TOOPOTHI,
ApKKOCUHYC U MITIOCEP TS
41 ApKTaHTCHC http://mathege.ru/or/ege/Main DI,
CIPaBEIIMBOCTH,
YHCIIOBOTO
JPYKeIo0us u
aprymeHra
B3aMOIIOMOIIIH
42 ApkcuHyc, www.festival.1september.ru

aApKKOCHHYC U



http://fipi.ru/
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APKTAHI'CHC

YHCIIOBOTO
aprymMeHTa
Tpuronomerpuy ACTETUYCCKUM
ecKast OTHOIIIEHHEM K MUDY,
OKPYKHOCTb, BKJIFOYAs CTETUKY
43 OIpesieICHUE MaTeMaTI/I‘-IeCKI/IXU
TPUTOHOMETPHYE 3aKOHOMEPHOCTEH.
CKUX (hyHKIHH
YHCIIOBOTO
apryMeHTa
c(hOpMHUPOBAHHOCT
Tpuronomerpuu b0 YMCHUS
cCKast IIPUMEHATH
OKPYKHOCTD, MaTeMaTUYECKUE
OTIpe/IeIICHUE http://fipi.ru/
44 3HAHUA B
TPUTOHOMETPHYE
cxvX pyHKIHiA UHTEepecax
YHCIIOBOTO 3AOPOBOIO 1
aprymeHra 0e301macHOro
00paza >XU3HH
BOCIIUTaHUE JTIOOBU K
POIHOMY Kparo,
Ocnosnbie www.festival.1september.ru Pomune, ceoemy
45 TPUTOHOMETPHUYE HapoJy, yBaKE€HUs K
CKHe (OPMYJIBI JPYTUM HapoaaM
Poccun; ucropuueckoe
npocseLyeHmne
46 OcHOBHBIE http://mathege.ru/or/ege/Main BOCITHTaHUE



http://fipi.ru/
http://www.festival.1september.ru/
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TPUTOHOMETPHYE
ckue popmyIibl

YEeCTHOCTH, TOOPOTHI,
MUJIOCEPIHS,
CIPaBETIMBOCTH,
IPYKETo0us 1

B3aUMOIIOMOIIIN
OcHoBHbIE
47 TPUTOHOMETPHUYE
ckue GopMyIIbI
ACTETUYCCKUM
OcHOBHBIC OTHOIICHUEM K MHPY,
48 TPUTOHOMETPHYE http://mathege.ru/or/ege/Main BKJIIOYAsI 3CTETUKY
ckue (GOopMyJIbI MaTeMaTHYECKUX
3aKOHOMEPHOCTEH.
[IpeobpazoBanue
49 TPUTOHOMETpHYE http://fipi.ru/
CKHUX
BBIPa)KCHU I
BOCIIHTaHHE
ITpeoOpa3zoBanue YECTHOCTH, TOOPOTHI,
50 TPUTOHOMETpHYE festival.1september.ru MUIOCEpaNS,
CKHX CTIPaBEIIIMBOCTH,
BBIpaKEHU TPYXKeTro0us 1
B3aUMOTIOMOIIIN
IIpeoOpa3zoBanue
51 TPUTOHOMETPHYE
CKHUX
BBIPAKCHUI
59 [IpeobpazoBanue http://fipi.ru/ ACTETHYECKUM

TPUTOHOMETPHUYIC

OTHOILIEHHUEM K MUDY,



http://mathege.ru/or/ege/Main
http://fipi.ru/
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CKHUX BKJIK0Yasl 3CTETUKY
BbIpa)KEHUH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN.
[IpeoOpazoBanue
53 TPUTOHOMETpHYE http://fipi.ru/
CKHX
BbIpaKCHUI
BOCIIUTaHME JTI00BU
K POAHOMY Kpato,
www.festival.1septe
Pemenue mber.ru
54 TPUTOHOMETPHYE Ponune, cBoemy
CKUX ypaBHEHUH Hapoady, YBaXCHUS K
JPYTUM Hapoaam
Poccun; ucropuueckoe
npoceeLleHne
Pemenne
55 TPUTOHOMETpUYE http://mathege.ru/or/ege/Main
CKHMX ypaBHEHUH
Pemenne
56 TPUTOHOMETPHUYE
CKHMX ypaBHEHUI
c(hopMHUPOBAHHOCT
bI0 YMCHHUSA
Pemenne
MIPUMEHATH
S7 TPUTOHOMETPHUYE
CKUX YpaBHEHUH MaTEMaTUYCCKHUE
3HAHU B

UHTEpecax



http://fipi.ru/
http://www.festival.1september.ru/
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3JI0POBOTO U
0e30I1acHOTO
00paza )XU3Hu

BOCIMTAHUE JTFOOBH K
pOIHOMY Kpalo,

Pemenne https://resh.edu.ru/subject/lesson/6320/ | Ponune, cBoemy
58 TPUTOHOMETPHYE start/200020/ HapOJ1y, YBOKCHHUS K
CKHMX ypaBHEHUI JpyTrUM HapoJaMm
Poccumn; ncropnueckoe
npoceeLleHne
Pemenne
59 TPUTOHOMETPHYE http://mathege.ru/or/ege/Main
CKUX YpaBHCHUH
KoHntposbnas BOCIIUTaHUE
pabora 1o Teme YBaXX€HUS K TPYLY,
“Popmyubt festival.1september.ru PesyIbTataM IpyAd ,
60 TPUTOHOMETPHH. OpHUEHTaIus Ha
Tpuronomerpuy noJy4yeHue npodeccun
€CKHue
ypaBHeHus"
IlocenoBarensH 3CTETUYECKUM
OCTH, CIIOCOOBI OTHOIIEHUEM K MHDY,
3a/laHus BKJIIOYasi 3CTETUKY
61 MOCJIeI0BaTENbH MaTeMaTHYeCKHX
OCTEH. 3aKOHOMEPHOCTEHN.
MOHOTOHHBIE
MOCJeI0BaTENbH

OCTH



http://mathege.ru/or/ege/Main
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Apupmernuecka

an
reoMeTpuyecKas
MIPOrPECCHUH.
62 Henosmbsopatiite http://mathege.ru/or/ege/Main
MIPOTPECCUU IS
perieHus
peanbHBIX 3a/1a4
MIPUKJIATHOTO
Xapaktepa
beckoneuno c(hOopMUPOBAHHOCTHIO
yOBIBaromas YMEHUS IPUMEHATH
reoMeTprudccKas MaTEMATUYCCKHUC
MIPOrpeccusl. 3HAHUS B HHTEPECax
63 Cymma 3/10pOBOTO U
OECKOHEYHO Oe3omacHoro oopasa
yOBIBaroIiei JKU3HU
reoMeTpUYecKon
MPOrPeCcCUu
BOCITMTaHUE JTFOOBU K
POJIHOMY Kparo,
Popuysa www.festival.1september.ru Pomure, ceoemy
64 CITIOYKHBIX HapoAy, yBaKEHUS K
MIPOLIEHTOB JIPYTUM HapoJam
Poccuu; uctoprueckoe
npoceelleHne
bopwyra festival.1september.ru
65 CJIOYKHBIX

MIPOLIEHTOB
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O0o001eHue, BOCIIUTAHUE
CUCTEMaTH3aIUs YECTHOCTH, TOOPOTHI,
3HAHUU 32 KypC MUJIOCEPIUS,
66 ayreOppl M Ha4ajl 1 CIIPaBEIMBOCTH,
MaTeMaTHYeCKOT IPYKETo0us u
o ananmu3a 10 B3aUMOIIOMOIIH
KJ1acca
Hrorosas
67 KOHTPOJIbHAs 1 http://mathege.ru/or/ege/Main
paborta
O06o001eHue, BOCIIUTAHUE
cHUCTeMaTH3aIus YECTHOCTH, IOOPOTHI,
SHAHHH 33 Kype festival.1september.ru MITOCCP A,
68 aireOppl U Ha4aj 1 CIPaBEIMBOCTH,
MaTeMaTH4eCKOr TPYKET00us 1
o ananmza 10 B3aMMOTIOMOIITH
KJiacca
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThbI

Jara
U3y4YeHUS

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

CrenieHs ¢ palrOHaJIbHBIM IIOKa3aTCJIEM

CBoiicTBa cTEECHU

[IpeobpaszoBanue BeIpaxKeHUH, COAEPKALTUX
palroHaIbHbIE CTETICHU

[Ipeobpa3zoBanue BeIpaxKeHUH, COAEPKALTUX
palroHaIbHbIE CTETICHU

[TpeoOpa3zoBanue BhIpaKEHUN, COACPKAIINX
palroHaIbHBIE CTETICHU

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

©O©| 0N

ITokazaTenbHbIE YpPaBHCHHUA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

A

11

[Toka3zarenbHas GyHKLHUS, €€ CBOMCTBA U
rpaduk

12

KonTponbnas pabota o reme "Crenenp ¢
palMOHATILHBIM MTOKA3aTENEM.
[TokazatenpHas ¢pynkius. [TokazaTenpHbIe
YpaBHEHUS U HEPABEHCTBA"

13

Jlorapudm ymncia

14

JlecaTuuHble U HaTypalibHbIE JIOTapU(MBI




[IpeobpazoBanue BoIpaxXeHUH, COAEPKALTUX

15
norapupMbl
[IpeoOpas3oBanue BEIPaAXKEHUHI, COIEPKAIIINX

16 ’
J0rapupMbl

17 [IpeobpazoBanue BEIpaKEHUH, COJIEPIKAIIUX
norapuhMbl

18 [IpeobpazoBanue BEIpaKEHUH, COJIEPIKAIIUX
sorapuhMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

29 Jlorapudmuueckre ypaBHEeHUS U
HEpaBEHCTBA

23 Jlorapudmuueckas QyHKIM, €e CBOWCTBA U
rpaduk

24 Jlorapudmuueckas QyHKIM, €e CBOWCTBA U
rpaduk
Tpuronomerpudeckue KIIUH, UX

25 yH b
cBOIicTBa U rpaduKu
Tpuronomerpudeckue KIIUH, UX

26 yH b
CBOWCTBA U TpapUKu
Tpuronomerpuieckue QyHKINH, UX

27 ’
cBOIicTBa U rpaduKu
Tpuronomerpudeckue KIIUH, UX

28 yH 9

cBOIicTBa U rpaduKu




[IpuMepsl TPUTOHOMETPUUECKUX

29
HEPaBEHCTB

30 [TprMepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPUYECKHIX
HEPaBEHCTB

32 [IpumMeps! TPUTOHOMETPHYECKIX
HEPaBEHCTB
KonTtponsHast pabora o Teme
"Jlorapupmuueckas ¢yHKIHUA.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHcTBa. Tpuronomerpuyeckue
GYHKIIIHT B UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepeiBable QyHKITHHI

35 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEePBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoanas GpyHKIIH

38 [TpousBonHas GpyHKIMH

39 ['eomeTprueckuii u GpU3MUECKUN CMBICI
MIPOU3BOAHON

40 ['eomeTprueckuii u GpU3MUECKUN CMBICI
MIPOU3BOAHOMN

41 [Tpou3BoHBIE TIEMEHTAPHBIX (PYHKIIHMA

42 [Ipou3BoHbIE 3TIEeMEHTAPHBIX (PYHKIIHI




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 YacTHOTO (YHKIIUHA

44 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
4acTHOTO (DYHKIMH

45 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YacTHOTO (YHKIIUHA
[IpumeHeHue npou3BOIHOMN K

46 UCCIIEIOBAaHHIO (DYHKIIMIA HA MOHOTOHHOCTD
U 3KCTPEMYMBbI
[TpuMeHeHne NPOU3BOJHOM K

47 WCCJICIOBAHHIO (PYHKIIMI HA MOHOTOHHOCTh
U 9KCTPEMYMBI
[IprMeHeHnne Npon3BOIHOMN K

48 UCCIIEIOBAaHHIO (DYHKIIMIA HA MOHOTOHHOCTD
U SKCTPEMYMBI
[IprMeHeHnne npon3BOIHOMN K

49 UCCJIEJOBaHUIO (PYHKIIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBbI

50 HaxoxneHre HanOobIIero 1 HANMEHBIIIET O
3HaueHus (YHKIUHU HAa OTPE3Ke

51 HaxoxneHre HanOobIIIero 1 HaMMEHBIIIET O
3Ha4YeHUs QYHKIHUU Ha OTpE3Ke

59 HaxoxeHre HanOobIIero 1 HAMMEHbIIEro
3HaYeHUs PYHKIIMU Ha OTpE3Ke

53 Haxosxnenne HanOoIbIIero 1 HANMEHBIIIETO
3HaYeHUs PYHKIIMU HA OTpE3Ke

54 Haxoxenre HanOobIIero 1 HAMMEHbIIEro

3HA4YCHUA (pYHKI_[I/II/I Ha OTPE3KE




HaXO)KI[eHI/Ie HauOOJIBIIEr0 ¥ HAMMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWTYYILIEro peueHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPeIeICHUs
CKOPOCTH TIpoLecca, 331aHHOT0 (OpMYIOi
Wi TpaduKoM

57 KonTponbhas pabota no Teme
"IIpousBoaHas. [Ipumenenue npon3BogHON"

58 [TepBooOpasnasi. Tabnua mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnwuia mepBooOpa3HBIX

60 Wurerpan, reomerpuyueckuii 1 Gpu3nIecKuit
CMBICJT UHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gpu3nIeCcKuit
CMBICJI MHTETpaia

62 Wurerpan, reomerpuueckuii 1 Gpu3NIeCKuit
CMBICJI MHTETpaia

63 Brruucnenue unTerpaia mno ¢popmyse
Herorona—JleitOnuma

64 Brruucnenue uaterpana mo gpopmyse
Herorona—JleitOnuma

65 Brruucnenue uaterpana mo gpopmyse
Herorona—Jleiibaumna

66 Brruucnenue unterpaia mno ¢popmyse
Herorona—JleiiOuua

67 CucreMbl TMHEWHBIX YpaBHEHUN

68 CucreMbl TMHEWHBIX YpaBHEHUN

69 Pemenue mpukiIaHbIX 3a7a49 C ITOMOIIBIO




CHCTEMbI IMHEHHBIX YpaBHECHUM

70

Pemenne npukiiagHeIX 3a1a4 ¢ IOMOILIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN

71

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIbHBIX,
NOKa3aTeJbHbIX, JIOTAapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

73

CucrtemMbl U COBOKYITHOCTH LEJbIX,
palMOHAIBHBIX, UPPALUOHATIBHBIX,
MOKa3aTeNbHBIX, JIOrapUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

74

CucreMbl U COBOKYNHOCTH ILIEJIBIX,
palMOHATIBHBIX, UPPAlMOHATBHBIX,
NoKa3aTebHbIX, JJOrapupMUUECKUX
YpaBHEHMI 1 HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHNs ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB QyHKUIUN A5
pelIeHUs] ypaBHEHUHN U CUCTEM

77

IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEIICHUI0 MaTEMaTUYECKUX
3ajad 1 3a]1a4 U3 Pa3In4HbIX o0sacTel
HAyKU U PEAIbHOU KU3HU

78

KonTponbnas pabota no reme "Unrerpan u




ero npumeHeHusi. CUCTEMbI ypaBHEHUN"

Harypanbhble 1 1ienble yucia B 3ajja4ax u3

79
pEaTbHOM KU3HU

80 HatypanbHble 1 1ienble Yrcia B 3a/1a4ax 13
peaabHOM KU3HU

81 HarypasbHble U eNTbIe YHcia B 33a4axX U3
pEaTbHOM KU3HU

82 [Tpu3HaKkK AETUMOCTH TIEITBIX YUCEI

83 [Tpu3HaKkK AETUMOCTH TSITBIX YUCEI

84 [Tpu3HaKK JETUMOCTH LENBIX YHACEI

85 [ToBTOpeHue, 0000IIEHIE, CHCTEMATH3AIINS
3HAaHUU. YpaBHEHUS

86 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AITIS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUU. YpaBHEHUS

88 [ToBTOpenue, 06001IeHNE, CUCTEMAaTU3ALIUs
3HAaHUU. YpaBHEHUS

89 [ToBTOpenue, 06001IEHIE, CUCTEMATH3AIIUS
3HaHUHU. YpaBHEHUSA

90 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3aLIUs
3HaHWI. Y paBHEHUS

o1 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AITUS
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AITUS
3HaHuil. HepaBeHcTBa

93 IToBTOpenne, 0000IIEHNE, CHCTEMATA3AIHS

b




3HaHuii. HepaBeHncTBa

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AITUS

94 N 1
3HaHui. HepaBeHcTBa

95 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AITUS 1
3HaHUW. CucTeMbl ypaBHEHU

96 [ToBTOpEHME, 0000IICHHE, CHCTEMATH3AIUS 1
3HaHui. CucTeMbl ypaBHEHUN

97 [ToBTOpenue, 006001IeHNE, CUCTEMATH3AITIS 1
3HaHuil. OyHKUIKH

98 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHuil. OyHKUIKUH

99 Wroroast KOHTpOIbHAS paboTa 1

100 HroroBast KOHTpoJIbHAs paboTa
O0001enne, cucreMaTA3amus 3HaHUH 3a

101 Kypc ajireOpbl ¥ Hauall MaTEMaTHYECKOr 0 1
ananuza 10-11 kmaccos
O06o006111EH1E, cUCTEMATH3aIMs 3HAHUH 3a

102 Kypc anreOpbl 1 Hadall MaTeMaTUYeCKOTO 1
anaymsa 10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




©o

YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'OITIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI
YUYEHUKA

Jluteparypa

1. Anre6pa u Hauana aHanmza: yue6. s 10 k1. o0meodpazoBat. YupekIeHU

/C.M. Hukonbckuii u 1p.- M.: Ilpocsemenne, 2013.

2. AnreOpa u Hadaja aHanM3a: qUAaKTHYecKue Marepuansl, 10 kmacc, /M. K.

[Toramos, A. B. llleBkun. M.: IIpocBenienwne, 2009 1/.

/1O. B. lllenienera. M.: ITpocsemienne, 2009 1/.

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

1. Hacronbnas kaura yuurens marematuku. M.: OOO «U3natenbctBo ACT»:

000 «M3narensctBO AcTpeinby, 2004;

MeTtoauueckue pekoMeH1aluuu K yueOHuKam marematuku Juist 10-11 knaccos,
xKypHan «Maremaruka B mkosie» Ne2-2005rox; 4. IIporpammbl
00111e00pa30BaTeNbHBIX YUPEKICHUM. ANreOpa U Hayajla MaTeMaTUIeCKOTO
a”anmu3a, M.: [IpocBemienue, 2012 /.

3. Aunrebpa u Hauana MaTeMaTHYECKOro aHaln3a: KHura s yaurens 10 - 11

kiace, /M. K. [Toranos, A. B. llleskun. M.: IIpoceemenue, 2009/.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETUUHTEPHET

. @enepasibHbIl  LEHTp HHPOPMALIMOHHO —

00pa3oBaTEeIbHBIX pecypcoB (PLIUOP):http://fcior.edu.ru

. Enunas komnexius udpoBsix oopasosarenbHbix pecypcos (EK): http://school-

collection.edu.ru
dectuBanp negarormyeckux uaei "OTkpuIThI ypok': festival.1september.ru

Pecypcel nmoprana s oduero
obpazoBanushttp://www.edu.ru/db/portal/sites/school-page.htm

. Sl uay Ha ypok MaTeMaTuku (METOInYeCKUe pa3paboTKu):

www.festival.lseptember.ru

. DenepanbHbIA HHCTUTYT MEAArOrnIecKux u3mepenuit: hitp://fipi.ru/

Omnnaita-tectsl EI'D nmo matemaruke: http://ege.yandex.ru/mathematics/

. OTKpbITHIH OaHK 3amanuii o MmaremaTrke EI'D: http://mathege.ru/or/ege/Main

Anre6pa N Hadajla MaTEMAaTHYCCKOI'O aHaJIu3a: TCMaTHYCCKHUEC TCCTHI, 10 KJ1acc,
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