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MOACHUTEJIBbHAS 3AITMCKA

PaGouas mporpamma ydeOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIECKOTO
aHanau3a» 0a3oBOro ypoBHs sl oOydaronuxcsi 10 —11 kmaccoB pa3pabotaHa Ha
ocHOBe DeiepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanmsi. Peanmmzaiusi mporpaMMbl 0OECTIEUYMBAET OBIAJACHHE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIIIOIIMMHI OCHOBY JUIsl CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHusl, IEITOCTHOCTh OOMIEKYJIBTYPHOTO, TUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTU O0YIAFOIIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajga MaTeMaTHYECKOTO aHAM3a» SIBIISETCS OJHHUM W3
HanOoJjiee 3HAYMMBIX B MPOTPaMME CTapIIeil IIKOJIbI, TOCKOJIbKY, C OJHOM
CTOPOHBI, OH OOecleunBaeT HWHCTPYMEHTAJIbHYIO 0a3zy s HM3ydeHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (DOPMUPYET JOTHIECKOE H
a0CTpaKTHOE MBINIUICHWE YyYalluxcsl Ha YPOBHE, HEOOXOAMMOM i OCBOCHHSI
KypcoB UWH(MOpPMATHKH, OOIECTBO3HAHMS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJaJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyJIHPyeT CBOU JOCTIKCHHSI B MaTEMaTHIECKOUN opMme.

Kypc anreOpsr u Hauaa MaTeMaTHIeCKOTo aHaIN3a 3aKJIabIBACT OCHOBY IS
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OHOJIOTMH, TOHHUMaHUS
OCHOBHBIX TEHICHIMA OKOHOMHKH W OOIIECTBEHHON JKW3HU, TO3BOJSET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX NU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOXE BpeMsi OBIaJcHUE
a0CTpaKTHHIMU U JIOTHUECKHM CTPOTMMHM MAaTEMaTUYECKUMH KOHCTPYKIUSAMHU
pa3BUBAaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTHHHOCTH
YTBEPKJICHUSI, UCTIOJL30BaTh 0000IIEHNEe U KOHKPETH3aI1I0, a0CTparupoBaHue u
aHaJIOTHI0, POopMUPYET KpeaTUBHOE U KPUTHUECKOE MBINIICHUE. B X01e n3yuenus
anreOppl M Hadajdl MaTEeMaTHYECKOTO aHaiu3a B CTapiled IIKOJIe ydaluecs
MOJy4YalOT HOBBIA OMNBIT PENICHHUS MPHUKIATHBIX 3a7ad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENIeH peallbHbIX CHUTyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCS C  TpUMEpaMH  MaTEMaTHYCCKUX
3aKOHOMEpPHOCTEl B TMpUpOJE, HAyKe U B MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTeMaTHYECKUMHU OTKPHITHSIMH U UX aBTOPAMHU.

Kypc obmamaeT 3HAUMTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanmu3yeTcsl Kak 4yepe3 y4eOHBI MaTepuan, CIoCOOCTBYIONINN (HOPMUPOBAHHIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOW AesITeNbHOCTH,



TpeOyroen CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOJOJKUTEILHON
KOHLICHTPALlMM BHUMAaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3ysbTaT.

B ocHoBe Meroauku oOydeHHs] anredpe W HavajlaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSATENbHOCTHBIN MPUHIIMI 00YYEHUS.

Crpykrypa Kypca «Anredpa v Hayajia MaTEMaTUYECKOTO aHalIn3a» BKIIOYAeT
CIIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUU: «YUucna W BBIYUCICHUAY,
«Dyukuuun  u rpadpuku», «YpaBHeHMS W HepaBeHCTBa», «Hauana
MaTeMaTU4YeCKoro aHanusa», «MHoXkecTBa W JIOTMKa». DBce OCHOBHBbIE
COACPKATEIbHO-METOAUYECKUE JIMHUM H3Yy4alOTCsd Ha MPOTSHKEHUM ABYX JIET
oOyuyeHusl B CTaplueil LIKOJIe, €CTECTBEHHO JOMNOJHSASA APYr Apyra U MOCTENEHHO
HACBIIIASICh HOBBIMM TeMaMM U paszaenamu. JlaHHBIA Kypec  SBIISIETCA
MHTErPAaTUBHBIM, TIOCKOJBbKY OOBEOUHSET B ce0€ COAEp)KaHHE HECKOJIbKHUX
MaTE€MaTUYECKUX JUCLHUIUIMH: aJlre0pa, TPUTOHOMETPHSI, MATEMATUYECKUI aHAJIN3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ydvamiuecs OBJIaieBalOT BCE Ooee
HIMPOKUM MATEMAaTHYECKUM aliapaTtoM, Y HUX MOCIeN0BaTENbHO (HOpMUpPYETCS U
COBEPLICHCTBYETCSI YMEHHE CTPOUTh MAaTEMATHYECKYI0 MOJEIb PEaIbHON
CUTyallud, NpPUMEHATb 3HAHUS, IMOJly4eHHble B Kypce «Anrebpa M Haudajia
MaTEMAaTUYECKOT0 aHAJIN3a», Il PELIEHHUs] CaMOCTOSITEIbHO CHOPMYIUPOBAHHOM
MaTEMaTU4YECKOM 3a/1aut, a 3aT€M UHTEPIPETUPOBATH IIOJYUYEHHBIN PE3YJIbTAT.

ConepxarenpHO-MeTOANYECKAs TUHUA «YUuCna W BBIYMCICHUS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HauyaTo B OCHOBHOM mikojie. B crapumieil mkone ocoboe BHUMaHHUE YJIENseTcs
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOUAIOIIHUX B ceOd
WCIIOJIb30BAHUE pPA3IMYHBIX (OpPM 3amUCU JIEUCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUSA C HUMM, JAENaThb IPUKUAKY, OLICHWBATH
pesynpraT. OOyyaromuecs HOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUHUCICHUM,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3allCaHHBIMH B CTaHAapTHOW ¢opme,
WCIIOJIBb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

JIunna «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCsl Ha IPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJe, IOCKOJbKY B KaXJOM pasJliele MporpaMMbl
MPEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOIIUX 3aAad. OOyyaroluecs OBIIAJIEBAIOT
Pa3IMYHBIMUA METOJAMHU pELICHUS LEbIX, PalUOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOrapu(PMUUECKUX W  TPUTOHOMETPUUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHble YMEHUS UCIIOIB3YIOTCS IIPU UCCIEI0BAHUN
(GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUHM MPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaxXOXXJIEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHas
coJepKaTesNbHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHHE YMEHHI
BBIIOJIHATH pacu€Thl Mo QopmyiaMm, NpeoOpa3oBaHMs LEIbIX, PalUOHAIbHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, 4 TaKXe BBIPAKCHUM,



COJIEpKaIllMX CTENeHUu U Jiorapudmel. bmaromaps m3ydeHuro anredpandeckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTUE  AITOPUTMHUYECKOIO U
aOCTPaKTHOTO MBIIUICHUST YYalIuXxcs, (QOPMHUPYIOTCS HAaBBIKA J€AYKTHBHBIX
paccyxaeHudd, paboTl ¢  CHMBOJBHBIMU  (QopMamH,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npemiaraeT 3(Q(EeKTUBHbIE HHCTPYMEHTHI JUIsl pEHIEHHUS MPAKTUUYECKUX MU
€CTECTBEHHO-HAYYHBIX 3aJ]ad, HAIJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHUHUA «DYHKIMM U TpaQUKH» TECHO
HepervieTaeTcs ¢ APYTUMHU JUHUSMU Kypca, OCKOJIbKY B KAKOM-TO CMBICTIE 3a70a€T
MOCJIEI0BATEIBHOCTD U3YYEHUS MaTepuaia. N3yuenue CTETICHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
1 rpaduKOB, UCTIOJIb30BaHUE (DYHKIMI JUIsl PENICHHs 3a/1ad U3 JIPYTUX y4eOHBIX
IPEIMETOB U PEaJbHON KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipu 3TomM Oousbllioe BHUMaHWE
yaensieTcs: GOpMHPOBAHUIO YMEHHUS BBIPaKaTh (POpPMyJaMH 3aBHCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YeHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHOM JIMHUM HALEJIEH Ha Pa3BUTUE YMEHUI
¥ HaBBIKOB, MO3BOJIAIOIIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIYy BEIUYMHAMHU B
paznuyHOi (opMe: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHast nuHus «Hauyana maTeMaTHyeckoro aHaavsa» MO3BOJISAET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTHYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YyYaroIIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh HCCIIEAOBATh U
CTpOUTHh Tpaguku GYHKIUH, ONpenensTb HUX HauOOJIbIIME M HaUMEHBLINE
3HAYEHUSI, BBIYHUCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl TpoleccoB. JlaHHasg coaepkareinbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH peaNbHBIX CHUTYalluH,
HaXO0XKJICHUS! HAWIy4dllero peuieHus B MNPUKIAAHBIX, B TOM YHUCIE COLHAJIbHO-
HSKOHOMHUYECKHUX, 3a/Jadyax. 3HAaKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOTO aHalIM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHMH pacrno3HaBaThb NPOSBICHHUS 3aKOHOB
MaTeMAaTUKM B HayKe, TeXHUKe U ucKyccrBe. OOyuaromuecss y3HAKOT O
BBITAIONINXCST pe3yJibTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHA MaTeMaTHKH Kak
HAyKH, U UX aBTOPaX.

CopnepxarenbHO-MeTOIMUECKas TMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
IOCBSIIIEHA  DJIEMEHTaM TEOPUM  MHOXECTB. |€OpeTHMKO-MHO)KECTBEHHBIE
MIPEJICTaBICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEeMaTHKH M TPEIararoT



HanOoJiee YHUBEPCANBHBIN S3BIK, OOBEAUHSIONUN BCE pa3/ieibl MATEMATHKU U €€
NPWIOKEHHUM, OHH CBA3BIBAIOT PAa3HbIE MATEMATUYECKUE AUCUUIUIMHBI B €IMHOE
uenoe. [loaroMy BakHO AaThb BO3MOKHOCTBH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3BIK COBPEMEHHOM MaTeMaTUKU M UCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hadajga MaTEMaTHYECKOrO aHajIn3a» MPHUCYTCTBYIOT
TaK)k€ OCHOBbI ~MaTEMaTUUYECKOTO MOJECIUPOBAHUSA, KOTOPBhIE MPHU3BAHBI
c(OpMHPOBATh HABBIKK MTOCTPOEHUS MOJENIEH peaJbHbIX CUTyallui, UCCIIET0BAHMS
ATUX MOJENIel C MOMOIIBIO ammapara ajreOpbl U MaTeMaTUYeCKOTO aHaIu3a |
MHTEPIPETALMNA TOJIYYEHHBIX PE3yJbTaToB. Takue 3agaHus BIUIETEHBI B KaXIblil
U3 pa3/ieNioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuall Kypca IMIHPOKO UCIIOJIb3yeTCs
JUTSL pEIIeHUs] IPUKIIAIHBIX 3a/a4. [Ipu pernieHun peaabHbIX NPAKTUYECKUX 3a]a4
y4YaImuecs pa3BUBAIOT HAOMIOAATEIIPHOCTh, YMEHHE HAXOJHWTHh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobsemy. [edarenbHocTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OPraHM3yeTCsl B MPOILECCE M3YyUEHHUs BCEX TeM Kypca «Auredpa u Hadana
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4uebHOM miiaHe Ha M3y4YeHHEe Kypca aire0Ophl U HayaJl MaTeMaTHYECKOTro
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 3 yaca B Heento B 10 kinacce u 3 yaca B
Hezenmo B 11 kimacce, Bcero 3a 1Ba roga ooyyenus — 201 gac.



COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucna v BBIYMCICHUA

Panmonanpabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOU, MPOIICHTHI,
OecKOHEUYHBIE  MepHoguveckue  ApoOu.  ApudMeTHUecKHe  Omepamuu  C
palMoOHAIbHBIMU YMCJIaMU, TPeo0pa30BaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0Oeil U MPOIEHTOB IS PEIIeHUs MPUKIAJHBIX 3a]ad U3 Pa3IMYHbIX OTpaciei
3HAHWUU U PeajbHOU JKU3HMU.

JlelicTBUTENbHBIE 4HCHA. PalMoHanbHBIE W HPPALMOHAIBHBIE YHCIIA.
ApubdmMerrnyeckue ornepanuu ¢ JACHCTBUTEIbHBIMH unciaMu. [Ipubnmkénnble
BBIYMCIICHUS, [IPABUJIa OKPYIJIEHUS], IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1enbiM  nokazareneM. CrangaptHas ¢dopma  3alucu
JIeHCTBUTENBHOTO 4Yucia. lcmomb3oBanue momxoismiedn  (Gopmbel  3amwcu
JNEUCTBUTENBHBIX YUCEN I PEUICHUS NPAKTUYECKUX 3a4a4 M MPEACTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJlbHOM  crteneHu.  JlectBus  c
apu(pMETHICCKUMH KOPHSIMH HATYPAJTbHON CTETICHHU.

CuHycC, KOCUHYC U TaHT'€HC YUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
ApKTaHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHEHUS U HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHBIE IPE0OPa30BaAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHoOBHbIE
TPUTOHOMETPHUUECKUE (OPMYIIBI.

YpaBHEHHE, KOpPEHb YpaBHEHHUs. HepaBEeHCTBO, pEIIEHWE HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue nienpix v 1poOHO-pallMOHATBHBIX YPABHEHHU 1 HEPABEHCTB.

Pemienne uppanmoHaabHbIX YPABHEHUM U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHH U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a/1a4
Y 3aJ1a4 U3 PA3JIMYHbIX 00JIaCTeH HAYKU U PEAIbHON KU3HHU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3aganHus ¢QyHkuuu. ['padux Pynkuuu. Bzaumuo
oOpaTHble PYHKIINU.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu dyskmmm.
[TpomexyTKkH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.



Crenennast GyHKIHS ¢ HATypaJdbHBIM U IIENIbIM moka3ateneMm. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduK KOpPHS 7-OU CTETEHHU.

TpuronoMmerpuueckass OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKUHI YUCIOBOIO apryMeHTA.

Hauana MaTeMaTH4eCKOro aHajau3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs NOCJIEI0BATENBHOCTEM.
MOHOTOHHBIE MOCIIEIOBATEILHOCTH.

Apudmernueckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reomerpuueckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOIIEH MeOMETPUUECKOU
nporpeccund. Popmyiia CIOKHBIX MPOUEHTOB. Mcnojb30BaHUE MPOrpeccuu AJis
pelieHns peajbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoXxecTBO, omnepauuu HajJ MHOxkecTBamu. Jluarpammbl Jiinepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammnapara JUisi OMMCAaHUs pPeallbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CleICTBUE, JOKA3ATENbCTBO.

11 KITACC

Yucnaa v BBIYMCICHUA

Harypansnsbie u nensle yncia. [IpuzHaku 1e1MMOCTH LENBIX YHCEIL.

CreneHb ¢ paMOHAJIBHBIM NTOKa3aresieM. CBOMCTBa CTENEHM.

Jlorapugm uncna. JlecaTHUHbIE U HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEPKAIIUX JTOTapU(MBI.

[IpeoOpa3oBanre BBIpRXKECHUN, COACPKAIIMUX CTENEHH C palMOHAIbHBIM
IIOKA3aTEIIEM.

IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHUN. PelieHne MpUKIagHbIX 3a/lad ¢ MOMOIIBIO
CHUCTEMBI JINHEUHBIX YPABHCHUMU.

CHCTEMBI M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad M3 pa3jMyHbIX 00JacTeil HAyKM U peasibHOU
KU3HU.

DYyHKIUU U TPaPUKHU

Oynkuusa. [lepuogmueckne  Qynkuuu. [IpoMexyTkn  MOHOTOHHOCTH
¢bynkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKIuU. HamOonblliee W HauMeEHbIIEe
3HaueHHEe (PYHKIIMHU HA POMEXKYTKE.



Tpuronomerpudeckue GyHKIMHN, X CBONCTBA U TpadUKH.

[TokazatenbHas u norapudpmMuydeckas GyHKIUU, UX CBOWCTBA U IPAPUKH.

Hcnonb3zoBanue rpagukoB QyHKIUN JUIsl pellIeHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (GyHKUMNH Ui HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NP PEHICHUH 3a7ad U3 JPYruX y4eOHbIX
MPEAMETOB U PEATBHOU KU3HU.

Hayana MaTeMaTH4eCKOro aHaImM3a

HenpepriBable pyHKIIMH. MeToT HHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢ynkuuu. ['eomerpudeckuii u  (QU3MYECKUH  CMBICI
NIPOU3BOJHOM.

[IpousBoaHble  3JM€MEHTAapHBIX  QyHKIUA.  DopMysdbl  HAXOXKICHHS
MIPOU3BOJHON CyMMBI, MPOU3BEACHHS U YACTHOTO (DYHKIIHUI.

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMbl. Haxoxaenne HauOobIllero 1 HauMEHbIIEro 3HaYeHUs! PyHKIMU Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM Ul HAXOXKICHUSA HAWIY4dlIero peuieHus B
OPUKIAIHBIX 3aJadax, JUIsl OIpEIEJCHUs CKOPOCTH MpPOILECCa, 3aJaHHOTO
bopmyoii unu rpadUuKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WNurerpan, ero reoMeTpudyeckuid W (HU3MYECKUN CMBICT. Brruucienue
uHTerpana no popmyine Herorona—JleliOnuia.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHOro npeamera «MaremaThka» JOJDKHO OOeCleuuBaTh JOCTHKEHHUE HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHUs CIEAYIOMIMX JUIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3ybTaThl OCBOCHUS ITPOrpaMMbl yUeOHOTO IIpeaMeTa «MaTeMaTuKay XapakTepu3yroTCs:

I'paxtaHCcKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMN 00YUAIOMIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCUHUCKOTO
oO0IIIeCTBa, MPEJCTABICHUEM O MATEMATHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3NMYHBIX CTPYKTYP, SBJICHHUM, TPOLIETYP
TPaXKJIAHCKOTO o0ImIecTBa (BBIOOPHI, OMPOCHl W TIP.), YMEHHUEM B3aMMOJICHCTBOBATh C COLMAIIBHBIMM WHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIMUSIMU U HA3HAYCHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCHUICKON TPaXJAHCKOW HUIACHTUYHOCTH, YBXKEHUS K TMPOILIOMY M HACTOALIEMY
POCCHUICKOM MATE€MAaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHXEHHMSIM POCCUHWCKUX MATEMaTUKOB U POCCUHCKOMN
MaTeMaTUYECKON MIKOJIbI, K UCIIOIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTHX HayKaX, TEXHOJIOTUSX, C(hepax SIKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoaa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJCHHMS, CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHXKEHUW HAYKU U JEATEIBHOCTHIO Y4EHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUYMBOTO Oy ayIIEro.

DcTeTnyeckoe BOCIIUTaHUE:!

ACTETUYECKUM OTHOIIIEHWEM K MHPY, BKIIOUas 3CTETUKY MAaTeMAaTHUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIeHUH, PACCY JICHUI; BOCIPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nYECKOE BOCIUTAHUE:!

c(hOpMHPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMAaTHUYECKUE 3HAHUS B MHTEpPECax 37J0pOBOTO U Oe3omacHOro obpasza
KU3HU, OTBETCTBEHHOTI'O OTHOIIECHMSI K CBOEMY 3JI0POBBIO (310pOBOE€ MUTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHITHU U



OTJbIXa, peryispHas Qu3uyeckass aKTHUBHOCTh); (PU3UUYECKOrO0 COBEpPUICHCTBOBAHHUSA, MPU 3aHATHUSAX CIHOPTHUBHO-
0370POBUTENBHON JEATENBHOCTHIO.

TpynoBoe BoCIIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCOBHAHUEM LIEHHOCTH TPYJIOJIIOOMS; HUHTEPECOM K pa3IMyHbIM cepam MpoPpeccuoHaIbHON
JESITeIbHOCTH, CBS3aHHBIM C MAaTeMaTUKON M €€ MPUJIOKEHUSMHU, YMEHHEM COBEpILaTh OCO3HAHHBIN BbIOOp Oymyriei
npodeccuu U peajin30BbIBaTh COOCTBEHHBIE >KM3HEHHbBIE IJIaHbl; TOTOBHOCTbIO U CIIOCOOHOCTBIO K MAaT€MaTUYECKOMY
00pa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU MKU3HHU; FOTOBHOCTbIO K AKTUBHOMY YYAacCTHIO B pEUICHUU
MIPAKTUYECKUX 3319 MATEMATUYECKOW HAIPABIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

Cc(OPMUPOBAHHOCTHIO 3KOJOTUUYECKON KYJIbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIBHO-I)KOHOMUYECKUX MPOLIECCOB HA
COCTOSIHUE€ TPUPOJAHOM M COLMAIBHOW Cpellbl, OCO3HAHUEM TIJI00ATBHOTO XapakTepa HKOJOTHYECKUX MpoOsem;
OpUEHTaluell Ha MPUMEHEHUWE MAaTeMaTUYEeCKUX 3HAHMM JUId pelIeHHus 3aJad B OOJacTH OKpYXKAaroLell cpensbl,
IJJAHUPOBAHMUS IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUM JJI1 OKPYIKAIOIIEH CPEMBI.

[{eHHOCTH HAYyYHOTO IIO3HAHUS:

c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
OOLIECTBEHHON MPAaKTUKU, MTOHUMAHUEM MaTeMaTHYECKOM HAyKu Kak cepbl YeTOBEYECKOH NEeATEIbHOCTH, 3TANOB €€
Pa3BUTHA U 3HAYMMOCTH JUIsL Pa3BUTHUS LIMBUIIM3ALMU; OBJIAJICHUEM S3BIKOM MATEMAaTUKU U MATEMATUYECKOU KyJIbTYypOU
KaK CpEeACTBOM II03HAHMS MHpPA; TOTOBHOCTBI) OCYLIECTBIISITH IPOEKTHYIO M HCCIENOBATEIBCKYHO JIEATEIBHOCTh
VHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yibTaThl OCBOSHHSA MPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTepU3yIOTCA
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABGAMETbHBIMU OCUCMBUIMY, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OeliCmMBUIMU,
VHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeliCMBULMU.



1) Vnusepcanvnvlie noznasamenwvnule oeticmeus, obecneuusarom gopmuposanue 6a308blx KOCHUMUBHBIX NPOYECCOB
obyuarowuxcs (oceoeHue Memooo8 NOZHAHUS OKpYlcaowe2o Mupd, HNpuMeHeHue J02U4ecKUx, UCCied08amenbCKux
onepayuti, ymeHnuil pabomams ¢ ungopmayueti).

ba3oBeie noruueckue AeUCTBUSA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB, MOHSATUN, OTHOIIECHUUN
MEXAY TMOHATUAMH;, (POPMYIHPOBATH ONpPENETCHUsT TMOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK
Kiaccu(uKaIuy, OCHOBaHMSI 711 0000IIEHNS U CPAaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIN3a,;

BOCIIPUHUMATh, (OPMYIUPOBaTh M TPEOOPa3OBBIBATh CYXKICHUS: YTBEPAWUTEIBHBIE W OTPHUIATEIHHBIC,
€IMHUYHBIE, YaCTHHIE U OOIIHNE; YCIOBHBIC,

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpeurs B (akTax, TaHHbIX, HAOMIOICHUSIX U
YTBEPKJICHUSX; TIpeAJIaraTh KPUTSPHH VIS BBISBJICHUS 3aKOHOMEPHOCTEH W MMPOTHBOPEYHH;

JIeNaTh BBIBOJBI C MCIIOJBb30BAaHUEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX W WHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3AKIIFOUECHUH 110 aHAJIOTUH;

MPOBOJIUTh CaMOCTOATENBLHO JI0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKIEHUU (TpsMble W OT MPOTHUBHOIO),
BBICTPAaWBaTh apTryMEHTAITUIO, TIPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOUPATh Hanboee
MOAXOASIINN ¢ YUETOM CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble ncciienoBaTelbCKUe JEUCTBUS:

UCIIOJIb30BaTh BOIPOCHl KAaK HCCIEAOBATEIbCKUM HWHCTPYMEHT MO3HaHUS; (OpMYyJIHpOBaTH  BOIPOCHI,
bukcupyromme MpoTUBOpEYHe, MpoOJieMy, YCTaHABIMBaTh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULINI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAaHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTE€MaTUYECKOro OOBEKTa, SBJICHUS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEM MEXIYy OOBEKTaMH, SBIICHUSIMM,
IIPOLIECCAMU;

caMOCTOATENbHO (opMyNupoBaTh OOOOIIEHHS W BBIBOJALI MO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHMUS,
MCCJIeI0BAHUSI, OLIEHUBATH IOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;



IIPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC IIPOLCCCA, a TAKIKC BBIABUT'ATH IIPCAIIOJIO0OKCHHA O €TI0 PAa3BUTHUHN B HOBBIX
YCII0OBHAX.

Pabota ¢ nndopmarmeii:

BBIABJISITH AeUIIMTHI UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC U JJIsI PEILICHUS 3a]1auu;
BBIOMpAaTh WHOOPMAIMI0O W3 MCTOYHHUKOB pPA3IUYHBIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
MHTEPHPETUPOBATH UH(GOPMAITUIO PA3IUYHBIX BUIAOB U (POPM IIpeICTaBIICHNUS;

CTPYKTYpHUpOBaTh HH(MOPMALIHIO, TPEACTABIATh €€ B pa3IuYHBIX (popMax, HIUTFOCTPUPOBATH IpadueCcKu;
OIICHUBATh HAAEKHOCTh MH(DOPMALIMH IO CAMOCTOSITEILHO CPOPMYIUPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvrvie KOMMyHUKamueHvle Oelicmaus, o0becnedusarom coopmMuposaHHoCms COYUANbHBIX HABLIKOB
00VUaAIOUWUXCAL.
OO01ieHue:

BOCIIPUHUMATh U (HOPMYJIHMPOBATH CYXKJIEHUSI B COOTBETCTBUM C YCIOBUSMH M IIEJISIMU OOIIEHHUS; SICHO, TOYHO,
IPAMOTHO BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO X0y PEIICHUS
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B XoAe OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYX AaeMOll TeMbl, MpOoOJIeMbl, pelIaeMoil 3aaaud,
BBICKA3bIBATh HJICHM, HAIICJICHHBIE HA TMOUCK PEIICHUS; COMOCTABISATh CBOM CYXKIEHUSI C CYXICHUAMH JIPYTHX
YYaCTHHKOB JIMajora, OOHapy»XMUBaTh Pa3IMude M CXOJICTBO TMO3WIIMI; B KOPPEKTHOU (opme (opmynupoBaTh
pa3HOrJIacusi, CBOU BO3PAXKEHUS;

MIPEJCTABIIATh PE3YJIbTAThI PEIICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIIEIOBAHUSI, TTPOCKTA; CAMOCTOSTEILHO BHIOUPATh
(dbopmaT BBICTYIUIEHUS ¢ YUETOM 3aJ1ay MIPE3CHTAIMU U OCOOCHHOCTEH ay IUTOPHUHU.

CoTpyIHUYECTBO:

MMOHMMATh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW M WHAMBUIYATbHON PaOOTHI MPH pPEIICHUU YYEOHBIX
3a/1a4; TMPUHUMATh 11eJIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOM paloThI,
pacrnpenensaTh BUIbl padoT, JAOTrOBapUBaThCsA, OOCYX IaTh MPOLECC U pe3ysbTaT padoThl; 0000IIaTh MHEHUS
HECKOJIbKHX JIFOCH;



e yYacTBOBaTh B TPYMIOBHIX ¢Gopmax paboThl (0OCYXIeHUs, OOMEH MHEHUW, «MO3TOBBIC INITYPMBD» U HWHBIC);
BBITIOJIHATh CBOIO YacTh pabOThl U KOOPJIMHUPOBATH CBOU JCUCTBUS C JAPYTMMH WICHAMHU KOMaHJbI, OIICHUBATh
KaueCTBO CBOETO BKJIAJIa B OOIINI MTPOIYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUA.

3) Ynusepcanvuvie pecynamuensie oeticmeus, obecneuugarom opmuposanue cmviCi08b1X YCMAHOBOK U HCUSHEHHBLX

HABLIKOG TUYHOCHIU.

Camoopranu3zanusi:

COCTaBJISITh IUJIaH, AITOPUTM PEIICHUS 3aJadyd, BHIOMPATh CIOCO0 PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMHU I[I03HABATEIILHOW pedIeKCHH KaK OCO3HaHUSl COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIbHBIX
MPOIECCOB, WX pE3yJbTaTOB;, BJIAAETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSI Mpollecca U pe3ybTara
pEIIeHNS MaTeMaTHIECKOM 3a/1a4H;

e TMPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUN 33191, BHOCUTh KOPPEKTHUBHI B IEITEIILHOCTh
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJECHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIIEHWBATh COOTBETCTBHE PE3yJIbTAaTa IICIH U YCIOBHAM, OOBSICHATH MPUYMHBI JOCTHKCHUS WM HEIOCTHKCHUS
PE3yNbTATOB IEATEILHOCTH, HAXOAUTH ONIHOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yuyeOHOro kKypca «Anredpa M Hayaja MaTeMAaTUYECKOTO aHajlu3a» Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMsI JOJKHO 00ecIeunBaTh JOCTHKEHUE CIAEAYIOLUX IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

10 KITACC

Yucaa v BLIYACJICHUSA
OnepupoBaTh TMOHATUSIMHU: pAIlMOHAIBLHOE M JEUCTBUTEIBLHOE YMCIIO, OOBIKHOBEHHAs U JECSATUYHAs JpoOb,
MPOLICHTBHI.



BrmonusaTe apupMeTnieckue onepannn ¢ paluoHaIbHBIMU U IEMCTBUTEIBHBIMU YHCTIAMH.

BoimonHaTe npuOIMKEHHBIE BBIYUCIIEHNUS, UCIIOJIB3YS NIPaBUIa OKPYTJICHMS], 1eJaTh IPUKUIKY U OLEHKY pe3yjbTara
BBIYNCIICHUM.

OnepupoBaTh MOHATUSMU: CTENEHb C LIEJBIM MOKa3aTeleM; CTaHAapTHas (opma 3amucH JIEWCTBUTEIBHOIO YHCIIA,
KOpPEHb HATypaJbHOM CTENEHU; HCIOJb30BaTh MOAXOAAIIYI0 (OpMYy 3amUCH JEHCTBUTENbHBIX YHMCEN IJS pPEeLIeHHs
NPAKTUYECKUX 3a7a4 U NIPEACTABICHNS TaHHBIX.

OneprpoBaTh NOHATUSMH: CUHYC, KOCHHYC M TAHI'€HC MPOM3BOJIBHOIO YTJIA; UCIOJIb30BAaTh 3alMCh ITPOU3BOJIBHOIO
yIiia yepe3 oOpaTHble TPUTOHOMETPUYECKHE (PYHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LEJIOE, PALMOHAIBHOE, HWPPALMOHAIBHOE
YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BoInosHATh MpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN U PeIIaTh TPUTOHOMETPUUYECKHE YPAaBHEHU.

BoimonHsaTe npeoOpa3oBaHus LIETbIX, PallMOHATIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUN M pEIIaTh OCHOBHBIE THUIIBI
LENBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl pELIEHUSI MaTEMAaTUYECKHX 3aJ1ay M 3a]1a4 U3 Pa3IMYHbIX 001acTeil HAyKu
Y pEaIbHOM KU3HU.

MogenupoBaTh peajbHblE CUTyallUd Ha fA3bIKE alreOpbl, COCTABISATh BBIPAKEHUS, YpaBHEHHUS, HEPAaBEHCTBA IIO
YCIIOBHIO 33J]a4i, UCCIIE0BATh TOCTPOCHHBIE MOJEIIN C UCIIONIb30BAHUEM allllapaTa anreopsl.

DYyHKIUMU U TPaPUKHU

OnepupoBath NOHATUAMU: (QYHKLHS, COCOOBI 3aJaHusl (PYHKIMHU, 00JIaCTh ONPEIEIEHUS U MHOXECTBO 3HAUECHHI
bynkuun, rpadguk GyHKIMHA, B3aUMHO 0OpaTHbIC (DYHKITHH.

OneprpoBaTh NOHATUSIMU: YETHOCTh U HEUETHOCTh (DYHKLUU, HYJIM (PYHKIINH, TPOMEXYTKU 3HAKOIIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pellieHUs ypaBHEHUH.

Crpoutrb W 4MTaTh TpaUKK JIMHEWHOW (PYHKUMH, KBAaJpPaTUYHONW (PYHKUMHU, CTENEHHOW (QYHKUHUHU C LEJIbIM
IIOKA3aTEIIEM.

Hcnonp3oBaTh rpaduku GyHKIUN A UCCIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEN MpHU PEIIeHUHU 3a/1ad U3 IpYyrux
y4eOHBIX MPEMETOB U PEaJIbHOM KU3HU; BBIpAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXy BETUUUMHAMM.



Havana mareMaTH4eCKOro aHAJIN3a

OmnepupoBaTh NOHATUSIMHU: I1OCIEI0BATENLHOCTD, apu(pMETUUECKAsE U TEOMETPUYECKAs! IIPOTPECCHUH.

OnepupoBaTh NOHATUSAMU: OECKOHEYHO YOBIBAIOIAsi T€OMETpUUECKasi IPOrpeccus, CymMmma 0€CKOHEUHO yObIBAIOIIEH
r€OMETPUYECKON ITPOTPECCHH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IUUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWMCTBA MOCIEAOBATEIBHOCTEH M MPOrpEeCcCUd sl PEUIeHMs] pealbHbIX 3a]ad IMPHUKIAJIHOTO
Xapakrepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATUSMH: MHOYKECTBO, OIEPALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapatT i ONKMCAHUS pealbHbIX IPOLECCOB U SBJICHUN, IPU PELICHUU
3a/1a4y U3 APYyrux y4eOHbIX MPEAMETOB.

OneprpoBaTh NOHATUAMMU: OIIPEIEICHHUE, TEOPEMA, CIEICTBUE, T0KA3ATEILCTBO.

11 KITACC

YucJia 1 BIYUCIEHUS

OnepupoBaTh MOHATUSMHU: HATypajdbHOE, LEIOE YHCIO; HCIOJIB30BaTh MPU3HAKU JECIUMOCTH LEJbIX YHCEN,
Pa3JI0KEHUE YHCIIA HA TPOCTHIE MHOYKHUTENM ISl PELICHHS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OrniepupoBaTh MOHATUAMU: JIOTapu(pM YuCia, TeCATUUHBIC U HATypaJibHbIC JJOTapu(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTEMEHW I MPEOOpa3oBaHUS BBIPAKCHUI, OMEPUPOBATh MOHITHSAMHU: IMOKA3aTEIHHOE
YPaBHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIEC TUIThI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BreinonuaTe npeoOpazoBaHusi BRIPAXKEHUM, COJEPKAIIUX JIorapruMbl; ONIEPUPOBATH MOHATHAMU: JIOTapU(PMUUECKOE
ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI IOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemennst npocTeUInX TPUTOHOMETPUUECKUX HEPABEHCTB.



OnepupoBaTh MOHATUSAMHU: CHUCTEMA JIMHEMHBIX YPAaBHEHH M €€ pElIEHUE; HMCIOJb30BaThb CHCTEMY JIMHEHHBIX
YPaBHEHUU JJIs PELICHUS PAKTUYECKUX 3a/1a4.

Haxonuts pemeHnst npocTenInX CUCTEM U COBOKYITHOCTEH pallMOHAIBbHBIX YPABHEHUNW U HEPABEHCTB.

MopnenupoBaTh peajbHblE CUTyallud Ha SI3bIKE€ aiareOpbl, COCTABIIATH BBIPAXKEHUS, YPABHEHHs, HEPAaBEHCTBA U
CUCTEMBI 110 YCIIOBHIO 3aJ]aui, UCCIEA0BATh TOCTPOCHHBIE MOJIENIN C UCITIOIb30BAHUEM allliapara ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATHSIMU: NepuoanYecKass (QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpEMyma
(yHKUMH, HAuMOOJbIIEE W HAaUMEHbLIEE 3HAYEHUS (PYHKIMU HA MPOMEXKYTKE; HCIOJb30BaTh HMX JJIA HUCCIEIOBAHMS
(byHKINU, 3aTaHHON TpadUKOM.

OnepupoBaTh MOHATUSIMH: TpPaQUKUA TOKA3aTEIBHOM, JOTapuOMHUUECKOW U TPUTOHOMETPUYECKUX (DYHKIIHIA;
M300pakaTh UX HA KOOPAUHATHOM IJIOCKOCTH M UCIOJIB30BATH VISl PEILICHUs] YPABHEHUN U HEPABEHCTB.

N300paxxaTb Ha KOOPJIMHATHOM IUIOCKOCTH TpaUKH JIMHEWHBIX YPABHEHUN M HCIOJIb30BATh UX IS PELIEHUS

CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

Hcnonb3oBaThk rpaduku GyHKIMMA 715 UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEN U3 APYTrUX YUeOHBIX TUCIHUTLIUH.

Hayana MmareMaTH4eCKOI0 aHAIH3a

OnepupoBaTh MOHATUSAMHU: HENPEPBIBHAS (PYHKIUSA; MPOU3BOAHAS (PYHKIUHU; HMCIOJIb30BaTh TFEOMETPHUUECKUI H
(bU3UYeCKUi CMBICT TPOU3BOTHOM IS PEIICHUS 3a/1a4.

Haxonute mpou3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, BBIYUCISATH MPOU3BOJHBIE CYMMBbI, MPOU3BEIEHUS, YACTHOTO
(GyHKUIUHA.

Hcnonb3oBaTh MPOU3BOAHYIO JJIs HMCCIENOBAHMS (PYHKIMM HA MOHOTOHHOCTb M 3KCTPEMYMBbI, HPHUMEHSTh
pe3yJIbTaThl UCCIIEIOBAHUS K TOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JJISI HAXOXKJICHUS HAWJIYUIIErO0 PELIEHUS B IPUKIAAHBIX, B TOM YHCIE COLUAIBHO-
DKOHOMMYECKHUX, 3a/1a4ax.

OnepupoBaTh NOHATHSAMHU: MEPBOOOpa3Hasi M MHTErpaji; IMOHUMATh TE€OMETPUYECKUH U (U3HYECKUI CMBICH
MHTEerpasa.

Haxonute nepBooOpa3Hblie 3JIeMEHTApHBIX (DYHKIINI; BEIUUCATH HHTErpal o Gpopmyne HetoTona—Jleitonuiia.



Pematn [MPUKIAJHBIC 3ada4l, B TOM YHCJIC COIOHUAJIbBHO-D3KOHOMHUYCCKOI'O H (1)PI3H‘-ICCKOFO XapakTepa, CpcacTBaMu
MaTCMaTHYCCKOI'O aHaJIn3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
N Kosmn4yecTBo 4yacoB DJIeKTPOHHbIE
; (uudposbie)
n/ HaumeHoBaHue pa3neoB U TeM NPOIrpaMMbl KonTpoabnbie | IlpakTuueckue
Bcero o0pa3oBaTejbHbIE
n padoThbI padoThbI
pecypcsl
| MHokecTBa pallMOHAJIBHBIX U JE€HCTBUTEIbHBIX 1 bubnuotexa [JOK
yuces. PanoHalbHbIe YpaBHEHUsI U HEPABEHCTBA https://m.edsoo.ru/1568aba3
) Oynaknuu 1 rpadgukn. CTeneHsb C [esIbIM 9 bubnmoreka [JOK
[10Ka3aTeyieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—O1 CTETICHH. 7 bubmmoreka [IOK
HppauroHanbHble YpaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopMyIIbl TPUTOHOMETPUU. TpUTrOHOMETPUYECKHE 13 bubnunoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/1568aba3
5 IlocnenoBaTenbHOCTH U IIPOIPECCHH 7 bubmmorexa LIOK
A porp https://m.edsoo.ru/1568aba3
b K
6 [ToBTOpeHmEe, 0000MIEeHNE, CHCTEMATH3AIUS 3HAHUHT 5 2 hgfg;;f;igﬁ 11568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 0




11 KIIACC

KoanuecTBO 4acoB BﬂeKTp()HHI,Ie
Ne HaumeHoBaHue pa3iesioB u TeM
Kontpoabuble | Ilpaktnueckme | (undpposbie)
n/n NPOorpamMmmbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIEPECYPCHI
CrerneHpb ¢ parioOHAIBHBIM ITOKA3aTEIEM.
bu6mmoreka [IOK

1 [Toka3zarenbHas QyHKIHA. 12

https://m.edsoo.ru/f11c4afd
ITokazarenbHpIEypaBHEHNS] 1 HEPABEHCTBA

Jlorapudmuaeckast GpyHKIHS.

bubnnoreka IIOK
2 Jlorapugmirieckue ypasHeHHs u 12 https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpurosomerpudeckre GyHKIIMUA U UX
3 pa(bI/IKH T iFOHOMeT q)IZ‘leCKI/Ie 9 bubnrorexa LIOK
P - P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [{OK
4 [IpousBoanas. [IpumeHeHnenpoOnu3BOIHOM 24 htps://m.edsoo ru/fl 1 cdafd
5 HuTerpan u eronnpnMeHeHus 9 bubmorexa HOK
p p https://m.edsoo.ru/f11c4afd
. bu6nmmoreka [IOK
6 CHCTeMEIypaBHEHRI 12 https://m.edsoo.ru/f11c4afd
7 HarypanpHble U LiEIbIe YHUCIa 6 bubmorera [JOK
M 1 https://m.edsoo.ru/f11c4afd
[ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK

15 2
CUCTEMAaTHU3alUI3HAHUN https://m.edsoo.ru/f1 1c4afd

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 7 2 0




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosnuectBo yacos
Ne Tema ypoka Kontpoan IpakTuy
n/n Bcero HbIE ecKHe
padoTsbI padoThI
| MHoxecTBO, onepary HajJl MHOXECTBAMH. 1
Juarpammsl Olinepa—Benna
) MHoxecTBO, oneparii HaJi MHOXECTBAMH. )
Huarpammsl Ditnepa—BenHa
Panmonanesueie yncna. OOBIKHOBEHHBIC U
3 | necsTuHBIE IPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOANYECKHE POOH
ApudmeTnaeckue onepanuu ¢ parmoOHATbHBIMA
4 | yucnamu, npeoOpa3oBaHUS YUCIOBBIX 1
BBIPAXKECHHI
[Tpumenenue apobeii U MPOICHTOB IS PEIICHUs
S | HpUKIIAOHBIX 33a/1a4 U3 Pa3IUYHbIX OTpaciei 1
3HAHUU U PEAIbHOM KU3HU
[Ipumenenue qpoOeit U IPOIEHTOB ISl PEIICHUS
6 | MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacien 1
3HaHUW U pealbHOU KU3HU
7 | HeucTBurenbHble uncia. PannoHanbHbie U 1




HppallMOHAJIBHBIC YK CJIa

JleficTBUTENbHEBIC YKCIIa. PallnoHaabHEIC U
MppauroOHaJIbHbIC YUCIIa

ApudmeTnueckue onepanuu c
JeMCTBUTENILHBIMU YHCIIaAMU

10

Apudmernueckue onepauu ¢
JeMCTBUTENIHBIMU YHCIIaMU

11

[TpuGnm>xE€HHBIE BEIYMCIICHHUS, TIPAaBUTIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA Pe3yJbTara
BBIYHUCIIEHUN

12

ToxnecTBa u TO)K,Z[CCTBGHHLIer606p330BaHI/I}I

13

ToxaecTBa U TOKIECTBEHHbIENIPEOOPA30BaHNUs

14

VYpaBHEeHUE, KOPEHbYPABHEHHUS

15

YpaBHeHHE, KOPEHbYPABHEHUS

16

HepaBeHcTBo, penieHne HepaBeHCTBA

17

HepaBeHCTBO, pCHICHUC HCPABCHCTBA

18

Mertoa nHTEpBaNIOB

19

MerTon HHTCPBAJIOB

20

Pemienue nenpix U IpoOHO-pAIIHOHATBHBIX




YpaBHEHU U HEPABEHCTB

[TpoBepounas paboTa mmo teme "MHOXecTBa

21 | pauMoOHaNbHBIX U AEUCTBUTEIBHBIX YHCEIL.
PanmonaneHble ypaBHEHUS U HEPABEHCTB"

” OyHK1Ms, criocoObl 3aanus GyHKuu. Bzaumao
oOpaTHble QYHKIIIN
I'paduk pynkumu. O6nacTs onpeneneHus u

23 | MHOECTBO 3HaueHu# QpyHkuu. Hynmupynkunu.
ITpoMexXyTKM3HAKOIIOCTOSIHCTBA
I'padux pysakmmu. O6aacTs onpenencHus u

24 | MHOKeCTBO 3HaYeHUH GyHKkmu. HymudyHkumm.
[TpoMexyTKM3HAKOIOCTOSIHCTBA

25 | UétHble U HEYETHBICDYHKIIUH

2% Crenens ¢ nensiM nokasarenem. CrangapTHas
¢dbopma 3amnucu 1elCTBUTENBHOTO YKCIa

7 Crenens ¢ nenslM nokasarenem. CraHngapTHas
¢dbopMa 3amucu AelCTBUTENHHOTO YHCIa
Hcnonb3oBanue nmoaxozsmieii popmMel 3ammucu

28 | mIeMCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3aa4 U MPECTABICHUS JAHHbBIX

29 CrenenHast GyHKIMS C HATypaIbHBIM U IIEITBIM

nokasaresneM. E€cBoiicTBa u rpaduk




30

CrenenHast QyHKIUS C HATYPAJIbHBIM U IIEJIBIM
nokasateneM. E€cBolicTBa u rpaduk

31

ApudmeTnueckuitkopeHbHATypaIbHONCTEICHN

32

ApudpmeTnuecKUKOpeHbHATY paJIbHOMCTENIEHN

33

CaoiicTBa apu(hMeTHUECKOTO KOPHS
HaTypaJIbHON CTEIIEHU

34

CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENIEHU

35

CBoiicTBa apr(PMETHICCKOTO KOPHS
HaTypaJIbHOM CTENEHU

36

CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTEIIEHU

37

HeticTBus ¢ apuMeTHUESCKUMHU KOPHAMU N—OH
CTENEHU

38

JeiicTBus ¢ apudMeTHIeCKUMHU KOPHIMU N—O1
CTEIIECHU

39

HeticTBust ¢ apuMeTHUECKUMHU KOPHAMU N—OH
CTETICHH

40

JeiicTBus ¢ apudMeTHueCKUMHU KOPHIMU N—OH
CTEIEeHU

41

JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—O1




CTCIICHHU

JeiicTBus ¢ apudMeTHuecKuMu KOPHIMU N—Oi

42
CTEIEHU

43 Pemenne nppanvioHaNbHbBIX YPaBHEHNUN U
HEPABCHCTB

44 Pelenne nppalOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

45 Pemenne nppanvioHaNbHBIX YPaBHEHUN U
HEPABCHCTB

46 Pelenre nppalOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

47 Pemenne nppanyiOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

43 Pelenre uppalOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

49 Pemenne nppanoOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

50 Pemenne nppalilnoHaIbHBIX YpaBHEHUH U
HEPABCHCTB

51 Pelenne nppalOHaIbHBIX YPaBHEHUN U

HEPABEHCTB




52

CgoiicTBa U TpaduK KOPHS N-0¥ CTETICHU

53

CoiicTBa u rpaduk KOpHS N-0if CTEEHN

54

CBoiicTBa 1 TpaduK KOPHSI N-0¥ CTETICHU

55

CoiicTBa u rpaduk KOpHS N-0if cTeneHn

56

CaoiicTBa U rpauK KOpHSI N-Oi CTENEHU

57

[TpoBepounas paboTta o Teme
"ApudmeTrnuecKkuil KOpeHb N—0i CTETICHHU.
WppaumonanbHble ypaBHEHHs U HEpaBeHCTBA"

58

CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO
apryMmeHra

59

CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO
aprymeHra

60

CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO
apryMeHra

61

CuHycC, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO
aprymeHra

62

ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC YUCIOBOTO
apryMeHTa

63

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO
apryMeHTa




64

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO
aprymeHra

65

TpuronomeTpruyeckas OKpyKHOCTb,
OIpe/ieIEHuEe TPUTOHOMETPUUECKUX (QYyHKIUI
YKCJIOBOTO apryMeHTa

66

Tpuronomerpuyeckas OKpyKHOCTb,
orpesieNieHue TPUTOHOMETPUIECKUX (QYHKIUI
YHUCJIOBOTO apryMeHTa

67

TpuronomeTpuyeckas OKpyKHOCTb,
OIpe/ieIEHUE TPUTOHOMETPUUECKUX (QYyHKIUI
YKCJIOBOTO apryMeHTa

68

TpuronomeTrpuyeckas OKpyKHOCTb,
oTpesieNieHue TPUTOHOMETPUIECKUX (QYHKIUI
YUCJIOBOrO apryMeHTa

69

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

70

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

71

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI

72

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

73

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

74

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKECHUI




75

[Ipeobpa3oBaHre TPUTOHOMETPUIECKUX
BBIPAXKECHHI

76

[TpeoOpa3oBaHUETPUTOHOMETPUUYECKUXBBIPAKEH
7044

77

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPKCHUIN

78

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

79

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPKCHUI

80

Pemienue TpUroHoMeTpUYECKUX YpaBHEHU I

81

Pemenne TpUroHOMETpUYECKUX YPaBHEHUN

82

Pemennie TpUroHOMETPUYECKUX YPaBHEHHIM

&3

Pelenre TpUroHOMETpUYECKUX YPaBHEHUN

84

Pemenne TpuroHoMeTpHUYECKUX YpaBHEHUN

85

Penienrer puroHOMeTpUYECKUX YpaBHEHUI

86

Pemenne TpUroHOMETpUYECKUX YPaBHEHUN

87

Perennie TpUrOoHOMETPUUYECKUX YPaBHEHHH




88

Pemenrie TpUroHOMETPUUYECKUX YPaBHEHHH

89 | Pemienue TpUroHOMETpUUECKUX ypPaBHEHU N
[IpoBepounas padota o teme "DopMyIibl

90 | TpuronomeTrpun. TpuroHomeTpudeckue
ypaBHEeHUS"
[TocnenoBarenbHOCTH, CTIOCOOBI 3a/1aHUS

91 | nocnenoBarenbHOCTE. MOHOTOHHBIE
II0CJIEA0BATEIbHOCTH
ApudmeTrnueckas u reoMeTprudecKas

97 | TPOTPECCHH. Hcnonb3oBanue nporpeccuu s
pEeIlIeHUs PeabHBIX 3a7a4 MPUKIIATHOTO
XapakTepa
beckoneuHo yOpIBarolasi reoMeTpuuecKas

93 | mporpeccusi. Cymma OeCKOHEUHO yOBIBaIOIIEH
TEOMETPUUYECKOHN MPOTrPECCUH

94 | ®opmyna CIOXKHBIX MTPOIICHTOB

95 | ®opmyna CIOKHBIX TPOLIEHTOB

96 | ®opmyna CIOXKHBIX MTPOLICHTOB

97 | ®opmyna CI0KHBIX MPOIEHTOB

98 | O6061eHme, cucTemMaTH3anus 3HaHUH 32 Kypc

anreOpbl U HayaJl MaTeMaTuyeckoro aHanusa 10




KJj1acca

O06o01IeHne, cucTeMaTru3anus 3HaHUH 33 Kypc

99 | anreOpsl 1 Hauan MateMaTudeckoro aHammuza 10 1

KJjlacca
O60011eHue, cucTeMaTru3alys 3HaHU| 3a Kypc

100 | anreOpbI 1 HA4YaJT MaTeMaTU4YecKoro ananu3a 10 1
KJlacca

101 Koncrarupyromas nmpoBepouHasi padora 3a I 1
MONTyTO/INe

102 Koncrarupyromas npoBepounas padota 3a Il |

mojyroauc

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTnyeckue
padoThbI

CreneHs ¢ pallOHAJIbHBIM ITOKA3aTCJIICM

CBolicTBa CTEIIEHU

[IpeobpazoBanue BbIpaKEHUN, COAECPKAIIIX
palMoHaIbHBIC CTETICHH

[IpeobpazoBanue BbIpaKEHUN, COAEPHKAIINX
palroHaIbHbIE CTETIEHH

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX
panoHaIbHbIE CTEIIEHU

IToxa3aTensHEIC YpaBHCHU U HEPABCHCTBA

[TokazarenbHble ypaBHEHUSI HHEPABEHCTBA

Iloka3zaTennHBIC YpPaBHCHHUA U HEPABCHCTBA

IlokasaTenbHbIe ypaBHEHUS U HEPABEHCTBA

— | |0 [ ]|

IToxa3aTensHbIC YpaBHCHU U HEPABCHCTBA

[SEE QS R —— Y

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

12

[TpoBepounas pabora mo reme "CTeneHs ¢
palMoOHAIBHBIM ITOKA3aTEIIEM.
[TokazarenspHas pyukuus. [lokazarenbHbie
ypaBHEHUS U HEpaBeHCTBA"

13

Jlorapudm yucna

14

JlecATUUHbIE U HATypaJIbHBIE JOraprU(pMbI




[IpeoGpazoBaHueBBIpaKEHUH, COAEPKAIIUX

15
sorapuMbl

16 [IpeobpazoBanue BRIpAKEHUH, COACPIKAINX
sorapuMbl

17 [IpeoOpazoBanue BEIpAKEHHUN, COACPIKAINX
aorapuQmbl

18 [IpeoOpa3oBanue BoIpaKEHUH, COAEPIKAIINX
aorapuQmbl

19 Jlorapugmuueckue ypaBHEHHs U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

1 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

2 Jlorapudmuyeckue ypaBHEHH U
HEpaBEHCTBA

” Jlorapudmuueckasi pyHKIHs, €€ CBONCTBA U
rpaduk

24 Jlorapudmuueckast pyHKIus, €€ CBONCTBA U
rpaduk

)5 Tpuronomerpudeckue GyHKINHU, UX
CBOIcTBa U rpaduKu
Tpuronomerpuieckue GyHKINHU, UX

26 YA
CBOIcTBa U rpaduKu
Tpuronomerpuieckue GyHKINHU, UX

27 YA
CBOWCTBA U TpapuKu

28 Tpuronometrpuyeckue GyHKINH, UX




CBOICcTBa U TrpaduKu

29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
[IpoBepounas pabota o reme
"Jlorapudmmyaeckas QyHKIUS.
1 Jlorapudmuueckue ypaBHEHHs U |
HepaBeHCTBa. TPUrOHOMETpUUYECKUE
(byHKIMHM B UX TpaduKy.
Tpuronomerpruueckre HepaBeHCTBA"
34 HenpepriBHble (pyHKIIUN 1
15 MeTto MHTEpPBAJIOB ISl pELICHUS |
HEPaBEHCTB
16 MeTto MHTEpPBaJIOB JUIsl pELICHUS |
HEPABEHCTB
37 [TpousBognas GyHKIHH 1
38 [IpownsBonHas GpyHKIUU 1
39 I'eomerpuueckuii u GpU3NIECKUN CMBICI 1
MPOU3BOAHOMN
40 I'eomerpuueckuii u GpU3NIECKUN CMBICIT 1
MIPOU3BOJAHOMN
41 [Tpou3BoHBIC S7IEMEHTAPHBIX (DYHKIIHI 1
42 [Ipon3BoiHBIE AIE€MEHTAPHBIX (PYHKIMIMA 1
43 [Ipon3BoHast CyMMBI, IPOU3BEACHUS, |
4acTHOTO QyHKIUI
44 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1




4acTHOTO QYHKIUI

[Ipon3BoHasE CyMMBI, IPOU3BEICHHUS,

45 .
4acTHOTO QyHKIUI

46 IIpuMeHeHre MPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMN Ha MOHOTOHHOCTB M OKCTPEMYMBI

47 IIpuMeHeHre MPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKUIMNA HA MOHOTOHHOCTb U 9KCTPEMYMBI

43 [IpuMeHeHre NPOU3BOIHON K UCCIIEI0BAaHUIO
(GyHKUIMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI

49 [IpumMeHeHre NpOU3BOIHON K UCCIIEI0BAaHHIO
(GYHKIMN Ha MOHOTOHHOCTB B OKCTPEMYMBI

50 Haxoxzaenne HauboIb1I1€r0 1 HAUMEHBILIETO
3Ha4YeHUs1 PYHKIIUU HA OTPE3KE

51 Haxoxzaenne HauboIbII1Er0 1 HAUMEHBILIETO
3Ha4YeHHUs PYHKIHUU HAa OTPE3Ke

5 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETO
3Ha4YeHUs1 PYHKIHUU HAa OTPE3Ke

53 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETO
3Ha4eHUs1 QYHKLUU HAa OTPE3Ke

54 Haxoxzaenue Haubo0Ib111€r0 1 HAUMEHBILIETO
3Ha4eHUs1 QYHKLUU HAa OTPE3Ke

55 Haxoxzaenue Haubo0Ib111€r0 1 HAUMEHbBILIETO
3Ha4YeHUs1 PYHKIUU Ha OTPE3Ke

56 [IpuMeHeHne TPOU3BOTHOMN /111 HAXOXKICHUS

HaWuJTy4ymiero pCuICHUA B IPHUKIIAIHBIX
3ajavax, JJIsl ONpPEeeICHHUs] CKOPOCTH
npoliecca, 3alaHHOro HOopMYJIOi Ui




rpadgukom

[IpoBepounas padota o reme

57 " i
IIpounsBoanas. IIpumenenne npon3BoAHON

58 IlepBooOpa3nas. Tabnuia nepBooOpasHbIX

59 IlepBooGpa3nas. Tabnuma nepBooOpasHbIX

60 HHTerpai, reoMmeTpudeckuii 1 PU3NIECKHiA
CMBICTT HHTETpaja

61 HHTerpain, reoMmeTpudeckuii 1 PU3NIECKHiA
CMBICJI MHTETpaja

62 WuTerpan, reoMmeTpuueckuii 1 (pu3ndecKuii
CMBICJI MHTETpaja

63 Brruncnenue uHTErpana mo gopmyiie
Herorona—IJleiiOHuna

64 Brruncnenue unrerpana no ¢gopmyiie
Herorona—IJleiiOHuna

65 Boruncnenue unrerpana no ¢popmyiie
Herorona—IJleii6uuna

66 Brruucnenue unTerpaia no gopmyie
Herorona—IJleiibuuna

67 CucreMbl TUHEMHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YPaBHEHUN

69 Pemenne npukiaaHbIX 3324 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHU

70 Pemenue npukiaaHbIX 3a/1a4 ¢ IOMOIIbIO
CHUCTEMBbI JINHEHHBIX YPaBHEHU

71 CucreMbl ¥ COBOKYITHOCTH LIENbIX,

PalMOHAJIBHBIX, UPpPAllMOHAJIbHBIX,




MOKa3aTeNbHBIX, JOrapu(hMUIECKUX
YpaBHEHUH U HEPABEHCTB

72

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
palroOHaNbHBIX, UPPALMOHAIBHBIX,
[I0Ka3aTeIbHbIX, JOrapu(pMUIecKux
YPAaBHEHUI U HEPABEHCTB

73

Cuctembl 1 COBOKYITHOCTH IICJIBIX,
palMOHANBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

74

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeIbHBIX, JOrapu(PMUIECKUX
YpaBHEHUH U HEPABEHCTB

75

Hcnonp3oBanue rpadukoB GyHKIUN A7
peleHus ypaBHEHUH U CUCTEM

76

Hcnonb3oBanue rpadhukoB GyHKUINN A5
peuleHusl ypaBHEHUH U CUCTEM

77

IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX
3a/a4 U 3a]1a4 U3 pa3IUdHbIX o0macTei
HAyK{ U PeaJIbHOW KU3HU

78

[IpoBepounas padora o reme "Murerpan u
ero npuMmeHeHus. CUCTEMbI ypaBHEHUM"

79

HarypanbHble 1 1iesble Yncia B 3aa4ax 13
pEATbHOM KU3HU

80

HarypanbHble 1 1ienble yncia B 3aa4ax 13
pEbHOM KU3HU




HaTypaJ'IBHBIe M O CJIbIC YHCJIa B 3aJa4aXx U3

81 pEabHOM KU3HU

82 [Ipu3HaKy AEIUMOCTH LEIBIX YUCEI

83 [Ipu3Haku AeNUMOCTH LETBIX YUCE

84 [Ipu3Haku JeTMMOCTH LIEIBIX YUCE

25 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHUHN. Y paBHEHUSA

26 [ToBTOpEeHuE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHUU. Y paBHEHUS

%7 [ToBTOpeHnue, 06001eHNe, CHCTEeMATH3AIUS
3HaHUU. Y paBHEHUS

28 [ToBTOpenue, 06001meHNe, CHCTEeMAaTH3AIUS
3HaHUHU. Y paBHEHUSA

29 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUS
3HaHUHU. Y paBHEHUS

90 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3AIUS
3HAHUU. Y paBHEHUS

01 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpeHnue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui. HepaBeHcTBa

94 [ToBTOpeHnue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui. HepaBeHcTBa

95 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS

3HaHUM. CUCTEMBI YpaBHEHUN




96 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3AIUS 1
3HaHUW. OyHKIUU

97 KoncraTtupyromiast KOHTpobHas pabora 3a [ |
MOJIyTo/Iue

99 Koncrarupytomias KoHTpoJibHas padora 3a [l |
MOJTyTO/THE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
npoBepsieMor
0 pe3yJbTaTra

IIpoBepsieMble NpeAMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbLHON MPOrPaMMBbI CPeHETO 00IIEro 00pa3oBaHUsI

1

Yucra ¥ BLIYMCIIEHUSA

1.1

OnepupoBaTh NOHATUAMU: DPALMOHAIBHOE U JACUCTBUTEIBHOE YHUCIIO,

OOBLIKHOBEHHAS U JCCATHYHAsA ,Z[p06b, IMMPOLCHTHI

1.2

BrInonsaTh apI/I(I)MCTI/I‘leCKI/Ie ornecpanruun C patrOHAJIbHBIMU n

I[GﬁCTBPITGJ'ILHI)IMI/I qucjiaMu

1.3

BremomaaTe HpI/I6J'II/I)KéHHI>IC BBIYMCIICHUS], HCIIOJIb3YyA ImpaBujia

OKpYTJICHH:, ACJIAaTh IIPUKUAKY U OLICHKY pE3yJibTaTa BBIUMCIICHHUH

1.4

OnepupoBarh MOHATHAMU: CTEIEHB C LIEJIBbIM [I0KA3aTelIeM, CTaHAapTHAs
¢dbopMa 3anucH AEWCTBUTENBHOIO YUCIA, KOPEHb HAaTypalbHON CTENEHHU;
UCIOJIb30BaTh MOAXOAILYI0 (GOpPMY 3alMCH ASHCTBUTEIbHBIX YUCEN IS

peiCHUS NPAKTUICCKUX 3aJa4 U MPCACTABJICHUA JaHHBIX

1.5

OHCpHpOBaTI) MOHATHUAMU: CUHYC, KOCUHYC W TAHTCHC NPOU3BOJIBHOTIO
yrjia; HCIIOJb30BaATh 3aIllMCbhb IIPOU3BOJIBHOI'O YIJla YCpE3 O6paTHBIe

TPUTOHOMETpUYECKHE (DYHKIHU

YpaBHEHHMs U HEPABEHCTBA

2.1

OmnepupoBaTh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
palroHaIbHOE, UppalnoHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,

TPUTOHOMCTPUYICCKOC YPABHCHUC

2.2

BeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHYECKHX BBIPAKEHUH U

pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS

23

BrmonsaTs HpeO6pa?>OBaHI/I$I ICJBIX, PAIUOHAJIbHBIX U UPPALIUOHAIIbHBIX
BLIpa)KGHI/Iﬁ U pellaTb OCHOBHBIC THIIBI MECJIbIX, PAlUOHAJIBHBIX U

MPPALMOHAIIBHBIX YPAaBHEHUN U HEPAaBEHCTB

24

[IpuMeHsITh ypaBHEHHS U HEPABEHCTBA MJISl PEILEHUS MaTeMaTHYeCKHX




3a/la4 ¥ 3aaa4 U3 pas3IndHbIX obnacreit HAaYKHU U peaﬂLHOﬁ KHN3HU

MO,Z[CJII/IpOBaTL pCaIbHBIC CUTYAllUW Ha A3BIKC anrerH, COCTaBJIATb

2.5 BBIPA)KEHUS, ypPaBHEHHUS, HEPABEHCTBA MO YCIOBUIO 33/1a4M, UCCIIE0BATh
IIOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM alllapara aareopsl
3 OyHKIMK U TpadUKH
OnepupoBaTh MOHATHAMM: (GYHKIHSA, CIOCOOBI 3alaHus (YHKIHH,
3.1 o0JIacTh OmpefeNeHnss W MHOXECTBO 3HaueHW (QyHKIuH, Trpapux
(GyHKIMH, B3aUMHO 0OpaTHbIC QYHKIIUN
19 OnepupoBaTh MOHATHSAMM: YETHOCTH W HEUYETHOCTh (YHKLUHU, HYIU
' (bYyHKINH, TPOMEXYTKH 3HAKOMTOCTOSTHCTBA
33 Hcnonp3oBath rpadukn GyHKIHHA A1 peHIeHUs] YpaBHEHUH
34 Crpouts M uuTaTh TrpauUKU JUHEHHOW (YHKIUH, KBaJApaTUYHOMN
' (GyHKINH, CTeNeHHON (QyHKIMM C 1IeJIbIM TOKa3aTeneM
Hcnonb3oBate Tpapuku (QyHKIUH U1 HCCIIEAOBAaHUS IPOLIECCOB U
35 3aBUCUMOCTEH NpH pEeHIeHUH 3a7ad U3 JAPYTruX Y4eOHBIX NMPEIMETOB U
' peanbHOM  JKU3HHM, BbIpaXaThb (OpPMyJaMH  3aBUCUMOCTH  MEXITY
BEJIMYMHAMU
4 Havana maremaTndeckoro ananmsa
il OmnepupoBaTh MOHATHUSMHU: TOCIEIOBATEIBHOCTh, apudMeTHUecKass |
' reoMeTpHUecKasi IPOrpeccuu
OnepupoBaTh MOHATUAMU: OCCKOHEYHO YOBIBaIOLIasi IreoMeTpHuecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOMIEH TIeOMETPUYECKOU
porpeccuu
43 3anaBaTh M0CIE10BATEIbHOCTH PA3IUYHBIMU CIIOCO0AMU
4 Hcnonb30BaTh CBOMCTBA MOCIENOBATENBHOCTEH W Mporpeccuit s
' pelIeHHs peaabHbIX 3a]au MPUKIIaIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSAMH: MHOYKECTBO, ONIEpAIH Ha/l MHOKXECTBAMHU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIH —ammapar i ONMUCAHUS
52 peanbHBIX NPOLIECCOB W SBJICHHWM, NPH pELIeHUH 3aJad U3 JAPYrHx
y4eOHBIX MPEIMETOB
53 OnepupoBaTh  TMOHATHUSAMHU:  OIPENEICHUE, Teopema,  CIEICTBHE,

J0Ka3aTCJIbCTBO




11 KVIACC

Kon
NpoBePsIeMOro
pe3yjabTarTa

IIpoBepsieMble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHOI MPOrPpaMMBbI CPeHEr0 001Iero 00pa3oBaHusl

1

Yucna 1 BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSMU: HATYpPAIbHOE, IIEJIO€ YHCIIO; HCIIOIh30BaTh
NPU3HAKK JEMMOCTH LETBbIX YHCEeN, pPa3lIoKEHUE 4YHcia Ha MPOCThIE

MHOXUTCIIN OJId PCIICHUA 3a1a4

1.2

OnepupoBaTh MOHATHEM: CTENIEHb C PallMOHAILHBIM [10Ka3aTEIeM

1.3

Ol'IepI/IPOB aTb IIOHATUAMU: J'IOFapI/I(l)M quciJia, JCCATUYHBIC n

HaTypajbHbIe JOrapupMbl

YPaBHeHI/IH 1 HCPABCHCTBA

2.1

[IpuMeHSTH CBOWCTBA CTENEHM JJIs MPeoOpa3oBaHMs BBIPAKEHHIH,
ONEpUpPOBaTh MOHATHAMH: IOKAa3aTEJIbHOE ypaBHEHHWE U HEPABEHCTBO;

pemaTb OCHOBHBIC TUIIbI ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ " HCPABCHCTB

2.2

Boimonsate npeoOpa3oBaHUs BBIPAXKEHUH, COAEPIKAIIUX JIOrapu(MBbL;
OTIEpPHPOBATH MOHATHAMHU: JIOTapU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO;

peumaTb OCHOBHBIC THUIIbI J'IOFapI/I(l)MI/I‘IeCKI/IX ypaBHCHI/II;'I 1 HCPAaBCHCTB

23

Haxoautb peuieHud HpOCTCﬁH.IPIX TPUTOHOMETPUUCCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATUSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHHMM H €€
peleHue; UCIoNIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHWM Ui PEILICHHS

MPAaKTUYCCKUX 3a1av

2.5

Haxoautb peuicHu-d HpOCTGfIH.IPIX CHUCTEM n COBOKYHHOCTGI‘;I

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MopenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIIATH
BBIPAXCHMsI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJa4H,
WCCIIEIOBATh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM arapara

anreOpsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATHSMU: TepHOANYECKas (PYHKIHUS, MPOMEKYTKH

MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (DYHKIWH, HAauOOJbIlEe H




HaAaMMCHBIICC 3HAYCHUA (bYHKI_II/II/I Ha IIPOMCIKYTKE; HUCIIOJIB30BATh UX IJIA

uccien0BaHus (YHKIUH, 33JaHHOM rpadrKoM

OnepupoBaTh MOHATUAMHU: TPAPUKH MMOKA3aTEIbHOHN, TIOTapUPMUIECKON 1

3.2 TPUTOHOMETPUYCCKHX (PyHKIMIA;, u300pakaTb WX Ha KOOPJAMHATHOM
TJIOCKOCTH U UCIIOJIb30BATH IS PEIICHUs] YPABHEHUN U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKu JHMHEHHBIX
33 YpaBHEHUH W WCMOJb30BaTh MX [JISI PEUICHUS CHUCTEMbl JIMHEWHBIX
ypaBHEHUU
34 Hcnonw3oBath Tpaduku GYHKIUN IS UCCIENOBAaHUS TIPOIECCOB U
' 3aBHCUMOCTEH U3 IPYruX yu4eOHBIX TUCIUILUINH
4 Havana maremarnueckoro aHaimsa
OnepupoBaTh MOHATHSAMH: HENpepbIBHAS (YHKIMS, MPOU3BOIHASL
4.1 (GYHKIIMHM; HWCHOJIB30BaTh TE€OMETPUYECKUH U  (PU3MYECKHd CMBICT
MIPOM3BOIHOM /I PEUICHHUS 3a/1a4
47 Haxoauth  mpou3BOJIHBIE  AJIEMEHTapHbIX  (QYHKUWH,  BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BECHHUS, YACTHOTO (DYHKITUH
Hcnonp30BaTh  MPOU3BOIHYIO Ui HMCCIEAOBaHUS (DyHKIMM Ha
43 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K
HOCTPOCHUIO I'pahuKOB
a4 Hcnonb30BaTh NMPOU3BOJHYIO JJISI HAXOXKICHUSI HAWIYUILIETO PELICHUS B
' MPUKIATHBIX, B TOM YHCJE COL[MAIbHO-3KOHOMHUYECKHX, 3a/1a4ax
45 OnepupoBaTh NOHATUSAMHU: TE€pBOOOpa3Hasi W HWHTErpan;, IOHHUMATh
' TeOMEeTPHUYECKU U GU3NYECKUI CMBICT UHTETpajia
46 Haxomute mepBOOOpa3Hble dJIEMEHTapHBIX  (YHKIUH, BBIUUCISTH
' uHTerpai no gopmyne Hototona — JleitOnuna
47 Pemarp npukianHele 3a1a4i, B TOM YUCIE COIMATbHO-3KOHOMHYECKOTO

u (I)I/I3I/IIICCKOFO XapakTepa, CpEACTBAMH MATEMATUYICCKOI'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

Kon
1 Yucna 1 BBIYUCIICHUS
Pammonanbueie  yncna. OOBIKHOBEHHbIE M JECSATUYHbBIE JIPOOM, MPOILCHTHI,
OecKkOHEUYHble  MepHoAMYecKHe  Ipodu.  ApudMeTudyeckue  omepauud ¢
1.1 palroHATbHBIMU YHCTIAMH, MIPEo0pa30BaHUs YUCIOBBIX BbIpaxeHHi. [Ipumenenue
Ipobeil ¥ MPOIEHTOB JUIsl pPEeUICHUs] NPUKIATHBIX 3aJa4 U3 Pa3IMYHBIX OTpacien
3HAHUM U pEeAIbHOM JKU3HU
JleiictButenbHple  uncna.  PanuoHanmpHble W HMppalMOHANbHBIE  YHUCIA.
1.2 Apudmernueckue omepanud ¢ JCHCTBUTENbHBIMH uuciamu. [IpulmmxéHnble
BBIUMCJICHHUS], TpaBUJIa OKPYTJICHUS, IPUKHU]IKA U OLIEHKA PEe3yJIbTaTa BRIYUCICHUN
Crenenp c nensiM nokaszareneMm. CranpapTHas gopma 3amucH J1eHCTBUTEIBHOTO
1.3 yrcna. Vcnonb3oBaHue moaxosiei GopMbl 3alHMCH ASUCTBUTEIbHBIX YHCEN IS
pelIeHns MPaKTUYECKHX 3a/1a4 U NPeICTaBICHUS JaHHbBIX
14 Apudmerrueckuii KOpeHb HaTypajdbHOW cTemneHHu. JlelcTBus ¢ apuPpMETHICCKUMHU
' KOPHSIMH HaTypaJbHOM CTETIEHU
s CuHyC, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIEC MPEOOPa30BaAHUS
25 [Tpeobpa3zoBanue TPUTOHOMETPHUUECKHUX BBIpaXKCHUIA. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
)3 YpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellleHHME HepaBeHCTBA. Meron
' UHTEPBAJIOB
2.4 Pemenue nenbix 1 [poOHO-paLMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemenne uppanroHalbHbIX YpaBHEHUH 1 HEPABEHCTB
2.6 Pemenune TpuroHoMeTpuuECKUX ypaBHEHUN
2.7 [IpumeHeHne ypaBHEHMI 1 HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX 3aJa4 U 3a7a4




U3 Pa3IUyYHBIX 00JacTel HAyKU U peabHON KU3HU
3 OyHKIHH U TpaduKH
31 @ynkus, crnocoObl 3amanus ¢yHkuuu. I'paduk ¢yHkumu. B3aumuao oOpatHbie
' byHKIUNA
12 Ob6nacte ompefeneHuss U MHOXKeCTBO 3HaueHuM ¢Gynkuumu. Hymun dynkuun.
' [IpomMexxyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKINU
33 CrenenHass ¢QyHKUMS C HaTypalbHbIM W IeJbIM Moka3areneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpad)uK KOpHS /1-01 CTETIEHU
34 Tpuronomerpuyeckass OKpY>KHOCTb, ONPEEICHUE TPUTOHOMETPUUECKUX (DyHKUIUN
' YHCJIOBOTO apryMeHTa
4 Hayana maTemaTuueckoro aHanusa
il [locnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIENIOBATEIbHOCTEH. MOHOTOHHBIE
' IIOCJIETIOBATEIbHOCTH
ApudmeTtnueckass M TeoMmMeTpuyeckas mporpeccud. beckoHedHo yObIBaromas
42 reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOIIEH I'€OMETPHUECKOM
' nporpeccud. P@opMyna CIIOXKHBIX NPOLEHTOB. lCIonb30BaHHWE MNPOTPECcCHUr U
pEIIEHNUS PEATBHBIX 3a7a4 NIPUKIaJHOTO XapaKkTepa
5 MHoOXkeCTBa U JIOTHKA
MHoxecTBO, omepauuu HaJ MHOXecTBamM. Jluarpammbl Oiisilepa — Benna.
5.1 [IpuMeHeHne TEOpEeTHKO-MHOKECTBEHHOIO armapara Uil OINMCAHMS PeajbHBIX
IPOLIECCOB U SIBJICHUH, IPU PELLICHUHU 3aJad U3 IPYTUX y4eOHbIX IPEIMETOB
52 Onpenenenue, Teopema, CIeICTBUE, 10KA3ATEIBCTBO
11 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCIICHUS
1.1 Hartypanbnsle u nensie yncina. [Ipu3Haky AeMMOCTH HEIbIX YUCEN
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIEHU
1.3 Jlorapudm yucna. [lecaTuunbie U HaTypaJIbHBIE JOTAPUPMBbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIpAKEHHUH, COAECPIKALINX JIOTapU(HMBI
2.2 IIpeoOpa3oBanue BEIpAKEHUN, COAECPIKAIMX CTENEHH C PAllMOHAIBHBIM




II0Ka3aTcJIEM

23 IIprumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyecke ypaBHEHHs U HEPaBEHCTBA
26 Cucrembl JNHHEHHBIX YypaBHeHHMH. PelleHne mNpUKIATHBIX 3a4ad C I[OMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHU U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEMAaTHYECKUX 3a1a4
' W 33/1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U peaNbHOM KU3HH
3 OyHKIMH U TpaPUKH
Oynkius. [lepuoguueckue ¢yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MaxkcumyMbl U MHUHUMYMBI (QyHKUuU. HauGonbllee M HauMeHblIee 3HAYCHHE
(GYHKINMU Ha IPOMEXYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduku
33 [TokazarenpHas u norapudmudeckas GyHKIINU, X CBOHCTBA U Tpa(uKH
34 Hcnonp3oBanue rpadukoB GyHKIWH IS pelIeHHs YpaBHEHUHA U IMHEWHBIX CHCTEM
Ucnonws3zoBanne rtpadukoB  (QyHKIUN I MCCIACAOBAHUS  MPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT INPHU PELICHMH 3a1ad U3 JPYIHx ydeOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU
4 Hauana matemaTndeckoro ananusa
4.1 HenpepsiBabie pyHKIIMU. METOI MHTEPBAIOB JIJIs1 PEIICHUS HEPABEHCTB
4.2 [IpousBonnas ¢pyukiuu. ['eomerprueckuil 1 GU3NYECKUI CMBICI IPOU3BOIHOM
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MPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kona IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOEHHUSI
NpOBePsIEMOro OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMBbI Cpe/IHEro 0d11ero
TpeOoBaHus o0pa3oBaHus

Bnanenue meromamMu J0Ka3aTeNnbCTB, ITOPUTMAaMHU pPELICHUS 3a1ad;
yMeHue (opMyIupoBaTh W ONEPUPOBATh TOHSATHSIMH: OIPEIEICHUE,
aKCMOMa, TeopeMma, CIEICTBUE, CBOICTBO, NMPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYITUPOBKHU; TPUMEHSTH UX; YMEHHE (OpPMYITUPOBATH
00paTHOE M MPOTHUBOIIOJIOKHOE YTBEP)KICHUE, NMPUBOIUTH MPHUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYECKOW WHIYKIIUH;
NPOBOANTH JIOKa3aTeJbHbIE PACCY)KACHUS TPH pPEUICHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYIO  NPaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OTIEPHPOBATH MOHITUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpPAIlH Hall
MHO)XECTBAMH; yYMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
amrmapar Juis ONMHUCaHUs PEAIbHBIX MPOIIECCOB U SBJICHUN U TIPU PELICHUN
337124, B TOM YHCIE U3 JPYruX YYeOHBIX IPEIMETOB; YyMEHHE
OTIepUPOBATH MOHATHAMHU: rpad, CBA3HBINA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBATh Tpadbl pPa3TUIHBIMA

crioco0amu; UCHOJIB30BATh I'padbl IPU PEIICHUH 3a/1a4

2 YMenue ONCpUpOBATh IMOHATHAMU: HATYypaJIbHOC YHCJIO, LCJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palluOHAJIbHBIM IIOKa3aTcJIEM, CTCIICHDb C HCﬁCTBHTGHBHbIM
IIOKa3aTcCyIEM, HOFapI/I(l)M qucia, CHUHYC, KOCHUHYC N TaHI'CHC
IMPOU3BOJIBHOI'O 4YHCJ/Id, OCTATOK II0O MOAYJII, PalUMOHAIIBHOC YHCIIO,
HppaluoOHaJILHOC qucCio, MHO>KECTBaA HaTypaJlbHbIX, OCIbIX,
panrOHAIbBHBIX, ﬂeﬁCTBHTeHLHBIX YHUCCII, YMCHHUEC  HCIIOJIb30BAaTh
MMPpU3HAKNU ACINMOCTH, HalMEHBIINH O6IJ_[I/II71 ACIINTCIIb U HANMMCHBIICC
06mee KpaTHOC, aJIrOPUTM EBKHI/II[a IIpu pCUHICHUHA 3aJia4; 3HAKOMCTBO C
Ppa3s INIHbIMU IIO3UITMOHHBIMHU CUCTEMaMH CUHMCJICHUA, YMCHHC
BBIIIOJIHATh BBEIUMCJICHHE 3HAYCHHUN U Hp606pa30BaHI/I$I BBIpa)KeHI/Iﬁ (¢{0)

CTENEHsAMH M JjorapudmMaMu, MpeodOpa3oBaHUsl IPOOHO-PAMOHATBHBIX

BBIpa)KeHHfI; YMCHHUC OIICPUPOBATH TNMOHATHAMHU: MOCJICAOBATCIIBHOCTD,




apupmMeTHyecKas mporpeccus, reoMeTpHYEeCKas nporpeccus,
OEeCKOHEUHO yOBIBAIOIIasi TIeOMETpUYECKas IMPOTPEcCHs; YMEHHE
3aJ]aBaTh MOCIEA0BATEIBHOCTH, B TOM YUCIE C IIOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIIJIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3aluCH  KOMIUIEKCHBIX 4ucesl (reoMeTpudeckas,
TpUTOHOMETpHUYEeCKass U  anreOpanyeckas); yMeThb  IPOMU3BOJHUTH
apupMeTHyecKue IeHCTBUS C KOMIUICKCHBIMH 4YHCIaMH; IPUBOAUTH
IPUMEPBl  HCIIOIB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEPUPOBATH
MOHATUSAMH: MaTpuma 2x2  wm  3x3,  OnpeAeslnTens  MaTpULpl,

T eOMeTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OonepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeNbHbIE, CTENEHHbIE, JIorapupMHUUecKue, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS W HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUPOBATH
HOHSATHSAMH: TOXJECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, PABHOCUIBHOCTH
YPaBHEHUI, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBbI C IOMOINBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbl C IIAPAMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PEUICHUS MaTeMaTHYECKUX

3a7laq 1 3aaa4 U3 pa3InIHbIX obnacreit HAaYKHU U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh HOHATHAMM: (QYHKLUS, YETHOCTh (DYyHKIUH,
NEepUOTUYHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(GyHKLIMH, 3KCTpeMyM (YHKLMHU, HAUOOJbIlee M HAUMEHbILIEE 3HAUYECHUS
(GYHKIMU HA TPOMEXYTKE, HenpepbIBHAs (YHKIHMS, aCUMIITOTHI Tpaduka
GbyHKIMM, TIepBasi U BTOpas Mpou3BoJHAs (QYHKLUUHU, TEOMETPUUYECKUN U
¢u3uueckuil CMBICT TNPOU3BOJHOM, NEepBOOOpa3Has, ONpeaeTEHHbII
MHTErpall; yMEHHE HaXOJIUTh aCUMNTOTHI rpaduka (QyHKIUH;, yYMEHUE
BBIUNCIATh NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHUS, YACTHOTO U
KOMITO3UIIMK (PYHKUMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(YHKLIUHU; yMEHUE HAXOOUTh INPOU3BOJAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh MNPOM3BOIHYIO JUISI MCCIENOBAaHUSA (DYHKIHIA,
HaxXoAWTh HAWOOJIbLIME M HAUMEHbIINE 3HAYeHUs (PYHKUUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIHOJb30BAHHMEM almapaTa MaTeMaTHYeCKOTro
aHaJau3a; IPUMEHATH IPOU3BOJHYIO JUIS HAXOXICHUS HaWIydlIero

pE€IICHUA B HNPHUKIAAHBIX, B TOM 4YHCJIC COINHMAIbHO-O3KOHOMHYCECKHUX U




bU3MYECKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYDP C TTOMOIIIBIO
WHTErpaja; MPUBOJUTH MPUMEPHl MATEMaTHYECKOTO MOJEIUPOBAHUS C

noMoIbio ¢ depeHInaTbHbIX ypaBHECHUI

VYMeHue omnepupoBaTh MOHATHUAMHU: Trpaduk (yHKIMM, oOpaTHas
byHKUMSA, KOMIO3UIMS (QYHKUUH, TUHEWHas (YHKIMSA, KBaapaTHYHAS
byHKIMS, panMoHaIbHAsS byHKIMS, CTEIeHHas byHKIHS,
TpUroHoMeTpuyeckue (QyHKIUHM, O0OpaTHblE TPUTOHOMETPUYECKHE
¢yHKIMHK, TOKa3aTeldbHas W JiorapudMuyeckas (QYHKIUH; yMEHHUE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKLUH, BBIIOJIHATH HMpeoOpa3oBaHUsS
rpa¢uKoB (GYHKIUN, UCTIONB30BaTh TPAPUKH AJIS U3yUEHHsI POLIECCOB U
3aBUCUMOCTEH, NMPHU PELICHUH 3aJad U3 JAPYIMX y4eOHBIX IPEAMETOB U
3aJa4 U3 peaqbHON JKU3HU; BBIPAXKaTh (OpMYJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOiCTBa W rpadukm (yHKOWA 115
pelleHns ypaBHEeHUH, HEPaBEHCTB M 3aJad ¢ MapaMeTpaMu; M300paxarhb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHMHI,

HEPABCHCTB U NX CUCTEM

YMeHHne pemiath TEKCTOBBIE 3aJladd pPa3HbIX TUMOB (B TOM YHUCIE Ha
MPOLICHTHI, JOJU U YacTH, Ha JIB)KEHHUE, pad0Ty, CTOUMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33J]a4l U3 00JIaCTH yMNpPaBICHUS JUUYHBIMH U CEMEHHBIMU
(dbuHAHCAMH); COCTaBIISATh BHIPAXKCHUS, YPABHEHHsS, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHIO 3a/layH, MCCJIEN0BaTh IOJYUYEHHOE pEIICHHE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yJNbTaTOB, YMEHHE MOJEIHUPOBAThH
peajbHbIe CUTYallMM Ha SI3bIKE MATEMAaTHUKH; COCTAaBJISATh BBIPaKCHHUS,
YpaBHEHHUS, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJIE0BAaTh IOCTPOEHHbIE MOJEIHM C UCIHOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHEe apH(pMeTHUecKoe, MeInaHa,
HauOoJpIllee M  HAWUMEHbIIEe 3HAYEHHUs, pa3Max, JUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOIO Habopa; yYMEHHE U3BJIEKaTh,
UHTEPNPETHPOBATh HH(OpPMAILMIO, TPEICTaBIEHHYI0 B Tabiuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealIbHbIX ITPOLIECCOB U
SBJICHUH; MTPEJICTABIIATh HHPOPMALIMIO C IIOMOLIbIO TAOIHIL U TUarpaMM;
UCCJIEI0BaTh CTaTUCTHUYECKHE JaHHbIE, B TOM YHUCJIE C INPUMEHEHUEM
rpaguyeckux METOJOB M  DIIEKTPOHHBIX CPEIACTB; TIpauuecKku

HCCJICI0OBATh COBMCCTHBIC Ha6HIOI[eHI/I${ C I[oOMOmIbKO  JuarpamMm




paccerBaHMs U JTMHEWHOU perpeccuu

YMeHue OoIepupoBaTh IOHATHUAMU: CIyYaWHBIA OIBIT W CIIy4alHOE
COOBITHE, BEpPOSITHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIUYUCIATH
BEPOSTHOCTh C HCIOJIb30BAHWEM TI'papUUECKUX METOJOB; INPUMEHATh
(bopMyNBI CIIOKEHHSI U YMHOXXEHHUSI BEPOSTHOCTEH, (OpMyITy MOIHOM
BEpOATHOCTH, popmyiy bepuymnnu, komOuHaTopHble GakThl U (HOPMYIIbI;
OLICHUBAaTh BEPOSATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUPOBAThH
MOHATUSAMHU: CIIydaiiHas BEJIMYHMHA, pPacHpelesieHue BEpOSTHOCTEM,
MaTEMaTHYECKOE OXKUIAHWE, JUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CIly4aifHOW BEIMYUHBI, (YHKIUU pACHpEesieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, II0KA3aTEJIbHOTO W HOPMAIbHOIO PpaCHpPEIEIICHUN;
YMEHUE WHCIOJIb30BaTh CBOMCTBA M3YYCHHBIX paACHpEACIICHUN I
pelieHus 3azad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BHIOOPOUYHBIX HCCIIEAOBAaHUM; yMEHHE NPUBOAUTH IPHUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJNBIINX YHCET B TPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIEPUPOBATh MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO MEpecTaHOBOK; OMHOM HpioTOHA; ymeHue
MPUMEHATh KOMOUHATOPHBIE (DAKThI M PACCY>KICHUS 7Sl peLIeHUs 3a1a4;
OLICHUBATh BEPOSITHOCTU peanbHBIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NOJYYEHHBIA PE3YIbTAT

YMeHue onepupoBaTh IOHATUSAMH: TOYKa, IMpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIUVIA, IUIOCKMA YIOJI,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YroJ, CKPELIUMBAIOIIMECS IPSIMBIE,
NapaJuIeJIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSMBIX M IUIOCKOCTEH, YIrojl
MEXIY MPSMBIMHU, YIrOJI MEXKIY NPSAMOM M IIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHUE UCIIOJIB30BaTh IIpU
pelieHny 3aja4y u3ydyeHHble (PaKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKpPY)KAIOLIEr0 MHpa; CTPOUTh
MaTE€MaTUYeCKUEe MOJEIM C IOMOIIBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, p€IIaTh CBA3aHHBIC C HUMHU IIPAKTHYCCKUEC 3aJa4u
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VYMeHue onepupoBaTh MOHATHSAMHU: IUIOIAAbL (GUrypsl, 00bEM (GUrYpHI,
MHOTOTPaHHMK, MPAaBUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHMKA,
Ky0, mnapajulenenunen, MpusMa, nupamuaa, (urypa U IOBEPXHOCTh
BpallleHUs, LUWIMHIP, KOHYC, LIap, cdepa, IIomanab cdepsl, MIOLIAIb

MOBEPXHOCTH THUPAMUJbI, TPU3MBI, KOHyCa, IMWIMHApPA, 00bEM KyOa,




IPSIMOYTOJIBHOTO NapajUleNIeNuIe a, NUpaMHUAbl, MPU3MBI, LWIAHIPA,
KOHYyCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUEHHUs KOHYCa U LMIMHIPA,
NapajuleJIbHble OCH WM OCHOBAHMIO, CEYECHHE I1apa, IUIOCKOCTb,
Kacatomasicss cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHMKA, N300pakaTb MHOTOI'PaHHUKU, (PUTYpBl U TTOBEPXHOCTH
BpAILIEHUs, UX CEYEHMsI, B TOM YHCJIE C IIOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (UTYD, CAMOCTOSTEIHEHO
(bopMyIMpOBaThH ONpPECIICHUS U3Y4aeMbIX (PUIyp, BBIABUraTh T'MIIOTE3bI
O CBOMCTBAaxX W MpPHU3HAKAX T'€OMETPHUECKUX (PHUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTh HX; yMEHHE NPOBOAUTH Kilaccudukanuio ¢uryp mo
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE ONOJHHUTEIbHbIC

MOCTPOEHUS
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VYmenne ONeprupoBaTh IIOHATUAMMN. JOBHUKCHUC B IMPOCTPAHCTBE,
napajuieNIbHbI MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHue TOA00Ms, TOMO00HBIE (UTYpHI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (DUTYPHI, B TOM YHCJIE B HPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUUYECKHUE OTHOIICHUS
npu pCeHICHUM 3aJad; HaXOJUTb TI'€COMCTPHUYCCKHUEC BCIMYHHBI (JIJIPIHa,
yroJ, IUomaab, o0BEM) MpU pelIeHHH 3a7ad U3 JIPYTHX Y4eOHBIX
npeaMeToOB U U3 peam,HofI KU3HU, YMCHHUEC BBIYUCIIATH F'COMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJI, IUIONAa/h, OOBEM, TUIOMIAJb TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (OPMYJBI M METOABI, B TOM YHCJE: IUIOIIA/Ib
MOBEPXHOCTU MHPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb CHeEepsI;
00BEM Ky0a, MPSMOYTOJILHOTO Tapasuielenumneia, MUPaMU/Ibl, TPU3MBL,
IWINHIpa, KOHyCa, Iapa; yMEHHE HaXOAWTh OTHOIIECHHE OO0BEMOB

no00HBIX pUryp

YMenue OIICPpHUPOBATH NOHATUAMU: NIPAMOYTOJIbHAA CUCTEMA KOOpJAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,

MMPOU3BCACHNEC BCKTOPA Ha 4YHCIIO, PA3JI0OKCHUC BCKTOpaA IIO 6a3Hcy,

12 CKaJISIPHOE IIPOM3BEIACHHUE, BEKTOPHOE NPOU3BEACHUE, YIOJ MEKIY
BEKTOpPaMU; YMEHHE MCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO.
JUISL peUIeHHs] TEOMETPUYECKUX 3aJad M 3aJad JPYTruX Y4eOHBIX
MPEIMETOB

13 YMeHune BBIOMpATh TOAXOMSIIMIMA METOA JUIS PEIICHHs 3a/adu;

INOHUMAHHUC 3HAYUMOCTH MATCMATUKHW B HU3YYCHHU MPUPOAHBIX U

06HICCTB€HHI)IX nponeccoB ﬂBHCHHﬁ; YMCHHEC  pacCliO3HABATb




IIPOSIBJICHUE 3aKOHOB MAaT€MAaTUKH B MCKYCCTBE, YMEHHME IPHUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCUHMCKOM H  MHUPOBOMU

MaTeMaTU4eCKON HayKH1




HEPEYEHD 2JIEMEHTOB COAEPKXKAHUSA, IPOBEPAEMbIX HA
EI'D 10 MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon

1 Yucna v BBIYUCICHUS

1.1 Hatypanbsblie u niensle yncina. [Ipu3Haky AeIMMOCTH HEIbIX YUCE

1o Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOH, TPOLEHTHI,
' OECKOHEYHBIC TIEPUOAMUECKUEC APOOH

13 Apudpmernueckuii KOpEHb HaTypaJIbHON CTEIICHU. JencTBus c
' apu(MeTHUYeCKUMU KOPHSIMHU HaTypaJIbHOM CTereHn

L4 Crenenp c¢ 1menbiM mokazareneM. CTeneHb € palMOHATBHBIM IOKA3aTEJIEM.
. CaoiicTBa cTeneHU

s CuHyC, KOCMHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YKCJIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypalbHbIE JorapudMbl

JleiicTBuTenbHbIe 4Hcla. ApuMeTHUECKHe OmNepaluud C JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnuxEHHble BBIYKMCICHUS, TPaBWIA OKPYIJICHUS, TPUKUIKA U
OLIEHKA Pe3yJIbTaTa BIYUCICHUN

1.8 [IpeobpazoBanme BhIpaKEHUN

1.9 KommnekcHsie uncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enple 1 IpoOHO-paAIOHANTBHBIE YPaBHEHUS

2.2 HppauuroHanbHble YpaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHHs

24 [ToxazarenbHble U JOrapu(PMUUECKHE YPaBHEHUS

2.5 [enpie 1 TpoOHO-paIOHATBHBIE HEPABEHCTBA

2.6 WppanmonansHbie HEpaBEHCTBA

2.7 [TokazaTenpHBIC U TOTapUMUYECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckre HEpaBEHCTBA

2.9 CucTteMbl U COBOKYITHOCTH YPAaBHEHH U HEPABEHCTB

2.1 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




Zil Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaennuTenb MaTPUILbI
3 OyHKIMH U TpauKu
31 @Oyukiys, cnocods! 3ananus GyHkuud. I'paduk ¢pynkunu. Bzanmuo obpaTHbIe
' byukuun. Yéraple 1 Heu€THBIC QyHKIMU. [leproanyeckue GyHKIIUN
ObnacTh ompeaeneHUs: ¥ MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu Qynkuun.
32 [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.
' MaxkcuMymbl 1 MUHMUMYMBI QyHKIMH. HaunOonbliee u HauMeHbllee 3HAUECHHE
(GYHKLIMU HAa IPOMEXKYTKE
33 CrenenHas (yHKIMS ¢ HaTypaJbHBIM U LEJNbIM NOKazatesneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs 7-Oi CTEHEHU
34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpapuKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U TPaPUKH
Y Touku paspeiBa. AcuMmnToThl TpadukoB ¢yHkud. CBoicTBa (QYHKIHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTeIbHOCTH, CIIOCOOBI 3a1aHUs ITOCJIEA0BATEILHOCTEN
18 Apudpmernueckass M TeomeTpudeckas Iporpeccud. Dopmysa  CIOXKHBIX
' MIPOLICHTOB
4 Hayana matematuyeckoro aHaansa
4.1 [TpousBoanas ¢ynkiuu. [Ipou3BoiHbIE II€MEHTAPHBIX PYHKINN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBaHHIO (YHKIUNA HAa MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. Haxoxaenne HanOOJIbIIEro U HaUMEHBIIEro 3HAaYeHUs! (PyHKIUU
Ha OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHoO)kecTBa U JOTHKa
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpamMmel Ditiiepa — BeHHa
5.2 Jloruka
6 BepositHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 ['eomerpus




7.1

@durypsl Ha IIOCKOCTH

7.2 [TpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu

7.4 Tesa 1 TOBEPXHOCTH BpALICHUS

7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YHEHUKA

* Marematuka: anrebpa U Hauajga MaTeMaTUYECKOr0 aHaIN3a, FEOMETPHSL.
Anrebpa u Hadasia MatemaTudeckoro ananusa, 10-11 knaccel/ Anumos 111.A.,
Konsarun F0.M., TkaueBa M.B. u 1p., AKIIMOHEpHOE 00IIIECTBO

«M3marenscTBO «IIpocBenieHne»

METOAUYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
Caittr ®UIIN https://fipi.ru/

[Tnatrpopma 01 Maremaruka https://01math.com/
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