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MNOSACHUTEJIbBHASA 3AIIUNCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanu3a» 0azoBoro ypoBHs mia obydaronuxcst 10 —11 kmaccoB pa3zpaborana Ha
ocHoBe DeepanbHOTO FOCYAapCTBEHHOTO 00pa30BaTEIHHOIO CTaHAapTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbSABISEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHMIO, U TPAaTULUIl POCCHICKOIrO
oOpa3oBanus. Peanuzanus nporpamMmbl oOecredyMBAaeT OBJAJ€HUE KIIOUYEBBIMU
KOMIETCHIIMSIMH, COCTABJISIOIIUMUA OCHOBY JJII CAMOPA3BUTHUS W HEMPEPHIBHOTO
o0pa3oBaHMsl, ETOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHANIM3a» SIBISETCS OAHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMME CTapied MIKOJbI, IMOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECIeYnBAaeT HMHCTPYMEHTANbHYIO 0a3y Il HW3Y4EHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (OPMUPYET JOTUYECKOE U
abCTpaKTHOE MBIIUICHUE YyYalllUXCsl Ha YPOBHE, HEOOXOIMMOM i OCBOCHUS
KypcoB WH(MOpPMATHKH, OOIIECTBO3HAHMS, HWCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOM JOCTHIKCHHS B MaTEMaTHIECKOU opMme.

Kypc anrebpsl 1 Hagam MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY JIS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJCHIIMMA OSKOHOMUKH ¢ OOIINECTBEHHOM IKWU3HH, I1O3BOJISET
OPHUEHTHPOBATLCS B COBPEMEHHBIX HH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIh30BaTh WX B TOBCEIHEBHOW KM3HHU. B TOXe Bpems OBIaJicHHE
aOCTpaKTHHIMU UM JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIIUSMU
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKIICHUS, UCTIOJIb30BaTh 0000IIEHNe U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHUIECKOE MEIICHHE. B x0/1e n3ydeHus
anreOppl W HadaJdl MAaTeMaTHYEeCKOTO aHaiu3a B CTapilied IIKOJE YydJaluecs
MOJIYYalOT HOBBIM OMNBIT PEIICHUS TMPUKIATHBIX 3a7a4, CaMOCTOSITEIIBHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIENIel peallbHbIX CUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX ~ PENICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TpHpOJaE, HAYKE W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTHYECKUMH OTKPHITHSIMHU U UX aBTOpPaMH.

Kypc obnamaer 3HAUMTENBHBIM BOCHUTATENBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4eOHbI maTepuali, CIoCOOCTBYIOMUNA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHSA, Tak M dYepe3 crenuduky ydeOHOH IesATeIbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IPOJOJIKUTEIBbHOM
KOHLIEHTPalMy BHUMAaHHMS 1 OTBETCTBEHHOCTH 3a IMOJTYYEHHBIN pe3yJsbTarT.

B ocHoBe MmeTtomuku oOydeHus aiaredpe M HadajiaM MaTeMaTHYeCKOTO
aHaIM3a JICKUT JAeATEIbHOCTHBIA TPUHIIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAJIN3a» BKIOYAET
CIIEYIOIIUE COJAEPKATEIBbHO-METOANYECKUE JMHUM: «YUuciia W BBIYMCICHHS,
«Dynkuu u - rpaduxm», «YpaBHEHHS U HepaBeHcTBay, «Hauwaia
MaTeMaTH4YeCKOro aHaimusa», «MHoO)kecTBa W JIOTMKa». Bce OCHOBHBbIE
COZEP/KATEIBHO-METOIUUECKME JIMHUA H3Yy4YalOTCd Ha NPOTSHKEHUU JBYX JIET
o0y4eHHusl B CTaplie IIKOJe, ECTECTBEHHO JIOMOJHSAA APYr Apyra U MOCTENEHHO
HAChIIAsCh HOBBIMM TEMaMM M  pasgenamu. JlaHHBIA Kypc — sIBIs€TCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIuHSEeT B ce0e cojepKaHue HEeCKOJIbKUX
MaTEMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHS, MAaTEMAaTUYECKUN aHaIu3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaaeBalOT BcE Ooiiee
IMIMPOKUM MATEMAaTUYECKUM aliapaToM, Y HUX MOCJIEeI0BaTENbHO (POPMUPYETCS U
COBEPILIECHCTBYETCS YMEHUE CTPOMTh MAaTEMaTUYECKyI0 MOJENb peanbHOU
CUTyalluu, MPUMEHITh 3HaHWA, MOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTUYECKOr0 aHaJIN3ay, IJis PELIEHUsI CAMOCTOSATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTHYECKOW 3a7a4M, a 3aTEM HHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT.

CopepxarenpbHO-MeTOANMYECKasl JIMHUAA «YUuCna UM BBIYMCIICHMS» 3aBEpPIIACT
(opMUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIbHBIX YHCET, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MIKoJjie. B crapmield mkoje oco0oe BHUMaHHE YIENseTcs
(OpMHPOBAHUIO TPOYHBIX BBIYUCIUTENIBHBIX HAaBBIKOB, BKJIIOYAIOIUX B ce0s
UCIIOJIb30BAHUE pPA3JIMYHBIX (OpPM 3alUCHU JAEUCTBUTENBHOIO YHCIA, YMEHUE
pallMOHAJIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOyyarouiyecs: MOJy4aloT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allUCaHHBIMM B CTAaHAAPTHOU (Qopwme,
UCIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pPEANU3YETCS Ha MPOTSHKEHHM BCETO
oOydeHHss B CTapuledl IIKosie, MOCKOJbKY B KaXXKIOM paszfelie IporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3aaad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIaMH PELIEHUsl LENbIX, PalMOHAIBbHBIX, HPPALUOHAIbHBIX,
NOKA3aTeNIbHbIX, JIOTAPU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  YpPaBHEHHUI,
HEPaBEHCTB U UX cucTeM. [loydeHHbIE yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIEI0BAaHUN
(GYHKIMI ¢ TOMOUIbIO MPOU3BOJHOM, PElICHUH NMPUKIAJAHBIX 33/Ja4 U 3a/4ay Ha
HaxXOXXJE€HUE HauOONbIIUX M HAUMEHbIIMX 3HauyeHUW QyHkuuu. J[laHHas
coaepxaTesnbHas JIMHUS BKJIIOYAaeT B ce0s Takxke (POpMHUpPOBAHUE YMEHUU
BBINIOJIHATh pacy€Thl 1o (opmysnam, NpeoOpa3oBaHUs LEIbIX, PALMOHAIbHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE€ BBIPAKEHUI,



CoJlepKalMX CTerneHu M Jjorapudmbl. brarogaps u3yueHuro anreOpanveckoro
Marepuajiia MPOUCXOIUT  JajbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
aOCTpaKTHOTO MBIIIIEHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKM JACTYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIbHBIMM  (OpMaMH,  NPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npemnaraeT 3(PQGEeKTUBHbIE MHCTPYMEHTHI [UJISi PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKUMM W TpaduKU» TECHO
NEPeruIeTaeTCs ¢ IPYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T
NIOCJIEIOBATEIBHOCTb U3Yy4YEeHUS Marepuana. N3yuenne CTENIEHHOI,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB
U rpaMKOB, UCHOJIb30BAaHUE (PYHKUUN JJIsl pelIeHus 3a7a4 U3 APYruX y4yeOHBIX
IPEIMETOB U PEANbHOW U3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHMM U HepaBeHCTB. [Ipu »TOM OosbllIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBHCUMOCTH MEXIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TOJIYYCHHbIC (YHKIHMHU, CTPOUTH HX
rpaduku. MaTtepuan 3ToM cojepKaTeIbHOW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
W HaBBIKOB, IMO3BOJISIIONIMX BBIpaXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznuyHOi (opMme: aHATUTUYECKOH, rpaduueckoil U cioBecHoi. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHNIO U KOHKPETU3AINH, UCTI0JIb30BAHUIO aHAJIOT .

CopepxarenpHast nuHug «Hauana MareMaTnueckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYTI KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIEN0BATh U
cTpoutTh rpaduku (PYHKIUNA, OMPENeNsATh WX HAWOOJbIINE W HAWMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMAAX QUIyp U OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsI TpolieccoB. JlaHHas cojep)kareibHas JHUHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHUS MAaTEMAaTHYECKUX MOJEJIEH pealbHbIX CUTYallHl,
HaxXO0XXJICHUS HAWIYYIIErO PEUICHUsS B MPUKIANHBIX, B TOM YHCIE COLHAIBHO-
PKOHOMHYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (HOPMaTIbLHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIIEHUS, (OPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBIECHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHUKe M HcKkyccTBe. OOywarouiyecss Y3HAIOT O
BBIJIAIOIINXCSI pEe3yJIbTaTaX, IMOJYYEHHBIX B XOJ€ pPa3BUTUS MAaTEMAaTHUKH Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOAMYECKas TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  3JE€MEHTaM TEOpPUM  MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHbBIE
NPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMaTUKU W MPEAararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3/ielibl MaTeMaTHKUA U €€
MPUJIOKEHUM, OHU CBSA3BIBAIOT PA3HBIE MATEMAaTUUYECKHUE JUCLMIUIMHBI B €IMHOE
uenoe. [IooToMy BakHO AaTh BO3MOJKHOCTH IIKOJIBHUKY IOHUMATh TE€OPETUKO-
MHOKECTBEHHBIN $3bIK COBPEMEHHOM MATEMAaTUKM M UCIIONb30BATh €ro I
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anredpa um Hayajla MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTEMaTH4YECKOIO MOJECIMPOBAHUS, KOTOpPBIE IPHU3BAHBI
c(hopMHUPOBATH HABBIKK MMOCTPOEHUS MOJIENECH pealIbHbIX CUTYalMi, HCCIIEJOBAaHUS
ATUX MOJEJEeW ¢ MOMOUIbI0 ammnapara aiareOpbl U MaTeMaTHYECKOTO aHallu3a U
WHTEPIIPETALNH TOTYYEHHBIX PE3yJIbTATOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
Y3 Pa3/esioB IIPOrpaMMBbl, IIOCKOJIbKY BECh MaTEpUaJl Kypca IUPOKO UCIIOIb3YETCA
JUISL pelIeHusl MPUKIaAHbIX 3aAa4. [Ipyu peleHnn peaibHbIX MPAKTUYECKHUX 3a7ad
yyaluecs pa3BUBAIOT HAOJIIOJATENbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJb30BATh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1ady OpraHu3yeTcs B MPOIECCe M3YUYCHMsI BCeX TeM Kypca «Ausredpa W Havaia
MAaTEMaTHYECKOTO aHAIU3A).

MECTO YYEBHOI'O KYPCA B YYEGHOM IVIAHE

B ydyeOHOM maHe Ha H3ydyeHUE Kypca aireOpbl M Hayal MaTEeMaTH4YeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 vaca B Henento B 10 kimacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenust — 170 yacos.



COAEPXKXAHUME YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

Pannonanbueie uynciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOLIEHTHI,
OCCKOHEUHbIE  TEepUOAMYECKHE  JIpoOu.  ApudMeThudeckue  omnepanuu ¢
palMOHANIBHBIMU YHCIAMU, PE0OpPa30BaHMs YUCIOBBIX BbIpakeHU. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PeIlieHUs] MPUKIAAHBIX 337a4 U3 PA3JIMYHBIX OTpacien
3HAaHWUU U PEaJbHOW KU3HMU.

JelictBuTenbHble 4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckue omnepauud € JEUCTBUTENbHbBIMU yuciamu. [IpuOnmxeéHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenb ¢ menbiM  mokaszateneM. CranpaptHas  Qopma  3amucu
JNENUCTBUTENHLHOTO uucna. Mcmonp3oBaHue moaxonsimied  (GOpMbl  3alucu
JNEWCTBUTEIBHBIX YHUCEN I PEIICHUS NPAKTHUYECKUX 3a7a4 W IPEACTaBICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaibHOW  cremenu.  JledictBus ¢
apu(pMeTHYEeCKUMU KOPHSIMHU HaTYpaJIbHOM CTENEHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE IIPEOOPA30BaAHUSI.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUUECKUE (HOPMYIIBI.

YpaBHeHHEe, KOpeHb YypaBHEHUs. HepaBeHCTBO, pellleHUME HEpPaBEHCTBA.
Metoa uHTEpBAJIOB.

Pemenue nenbix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienre nppanimoHanbHbIX YPABHEHUM U HEPABEHCTB.

Pemrenre TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHnEe ypaBHEHUM U HEPABEHCTB K PEUIEHUIO MAaTEMATHYECKHUX 3a7ad
U 3aJ1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHU U PEATbHON KU3HH.

DOyHKUMH U TPaPUKH

OyHkuus, crnocodsl 3aganus ¢GyHkuu. [paduk ¢dyskiuu. BzaumHO
oOpaTHbIe PYHKIUU.

OOnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynu QyHkium.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

CrenenHas (pyHKLMS C HaTypaJbHBIM M LENbIM NoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS 71-Oi CTEIMEHHU.



TpuroHomeTpuyeckasi OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUUECKUX
(GyHKITUH YUCIIOBOTO apryMeHTa.

Havyajia MmaTeMaTH4eCKOro aHAJIHU3a

ITocnemoBaTenbHOCTH, CIOCOOBI 3aJIaHus MOCJICJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIABHOCTH.

Apudmerrnyeckas U reoMeTpuyeckas rmporpeccur. beckoHeuHo yObIBaroIias
reomerpudeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIICH reoMeTpUYeCKOM
nporpeccun. @opmylia CIOXKHBIX MNPOLEHTOB. Fcronb3oBaHue mnporpeccuu ist
pelIeHUs peAlIbHBIX 3a]1a4 MPUKJIIATHOTO XapakTepa.

MHo:kxecTBa U JIOTHKA

MHo)kecTBO, onepanuu HajJ MHOXecTBamu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHue TEOPETUKO-MHOXKECTBEHHOI'O armapara [Jisi OMUCAHUs PpPealbHbIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yuciia 1 BbIYMCICHUSA

HartypanbeHble u nienbie uncina. [Tpu3Haku 1eIMMOCTH LENIbIX YUCEN.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm umucna. JleciTuUHbIE U HATYpATbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BhIpaXKEHH, COACPKANTUX JIOTapU(MBI.

[TpeoOpa3oBanue BBIpRXKEHUH, COAEpXKAIIMX CTEHNEHH C PpalUOHAIbHBIM
MTOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTtemMbl TUHEWHBIX ypaBHEHUI. PellleHre MPUKIAIHBIX 3a7a4 C MOMOUIBIO
CHUCTEMBI IMHEWHBIX YPAaBHEHHUM.

CucTEMBI M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/ad U3 pa3Iu4HbIX oOJacTel HayKd M peajbHOU
KU3HU.

@OyHkuuu U rpadpuku

Oyukius.  I[lepuonunueckne  ¢GyHkuuu. [IpomMexyTkKM  MOHOTOHHOCTH
byakuun. Makcumymbl 1 MUHUMYMBI GyHKInu. Haunbonbiniee 1 HauMeHbIee
3HaYeHUE (PYHKIIMHU Ha TPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zatenbHas u Jorapudmuueckas GyHKUNUU, UX CBOMCTBA U rpaduKH.



Hcnonb3oBanue rpadukoB GyHKIUNA JJIST PEIICHUsS] YPABHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAaHUS TMPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PELIEHWU 33a]ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

HenpepriBable GpyHKIIMH. MeTOI MHTEPBAIOB ISl pEIICHNUS HEPABEHCTB.

[IpousBognass  pynkuuu. ['eomerpuyeckuid W (PU3MYECKUA  CMBICI
MIPOU3BOJHOM.

[IpousBogHbie  37eMEHTApHBIX  QyHKUUNA.  Dopmynbl  HAXOXKIEHUS
IPOU3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKLIUHA.

[TpumeHneHnre MPou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenue HauboIbIIero 1 HAMMEHbIIEro 3HaUYeHUd (DYHKIMH Ha
OTpE3KE.

[IpyumMeHeHrne NpPOW3BOMHOM JUIl HAXOXKICHHMS HAWIy4dlIero peleHus B
NPUKIIAIHBIX 3aJa4yax, [JIi OIPENENICHHs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmyoii umu rpaduKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbBIX.

WuTerpan, ero reoMeTpuyeckuid M (u3myeckuid cmbici. Beruncnenue
uHTerpana no gpopmyne Hetorona—JleliOnuna.



INIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO mipeameTa «MartemaTukay JTOJDKHO 0OOecreyuBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHUsl CICAYIOIMINX JIUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTebHBIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS MPOTpaMMbl y4eOHOTro TMpeaMera
«MaremaTrka» XapakTepu3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIUU 00YUYaOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
nporeaAyp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHl WU Tp.), YMEHUEM
B3aUMOJICCTBOBATh C COUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX
GYyHKIUSIMY ¥ HA3HAYCHUEM.

[TatproTHYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKON TPaKJaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY Y HACTOAIIEMY POCCUMCKON MAaTEMaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOM MaT€MaTUYECKON IIKOJIbI,
K HCIOJb30BAaHUIO 3THUX JOCTWIXKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapo/a;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUN HAYKHU U JIESITEIIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/a B TOCTPOCHUE YCTOMUUBOTO Oy IYIIETO.

DCTETUYECKOE BOCTTUTAHUE:

A3CTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYasi 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ad4, pEIIEHHU, pacCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYEeCKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOIIIEHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIMA PEKUM 3aHATHH U

OT/bIXa, peryJispHas busnueckas aKTUBHOCTB); busnueckoro
COBEPIIICHCTBOBAHMUS, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JeSITEIIbHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYydy, OCO3HAHHUEM IIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pasnmuuHbiM  cpepam  MPOPECCHOHANBHOU  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeil mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC TIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOrMYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYPhl, TOHHMMAHUEM BIIHSHUS
COIMATBHO-D)KOHOMHYECKHX TPOIIECCOB Ha COCTOSIHHE TMPHUPOIHOW M COIMATBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakTepa JKOJOTHYECKUX  MpoOJeMm;
OpUEHTAllMEe Ha TMPUMEHEHUE MATEMAaTUYECKWUX 3HAHUW A pEIIeHHs 3a7ad B
00JITacTH  OKpYyKalomiel Cpeabl, IJIaHUPOBAHHWS TIIOCTYIIKOB U OIEGHKH WX
BO3MOYKHBIX TTOCJICICTBHM JIJISI OKPYXKAIOMIEH CPEJIbI.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHON  MPAaKTUKH, [MOHUMaHUEM
MaTEMaTHYeCKOH HayKh KakK cdepbl UYeJOBEYECKOW JCATEIBHOCTH, STaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIA Pa3BUTHS IUBUJIW3AINH, OBJIAJICHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOH KaK CPEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYI0 M HCCIEIOBATEIBCKYIO JESITEIBHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMera
«MareMatuka» XapaKTepU3yTCS OBJIaJICHUEM YHUBEPCAITbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2yIMUSHbIMU OeUCTNEUIMU.

1)  Vuusepcanouvie = no3znaseamenwvmvle  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308vIX KOSHUMUBHLIX NPOYeCcco8 o0yuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSA  OKpYJcawwe2o  mMupa;  NpUMeHeHue  J102U4eCKUX,
ucced08amenbeKux onepayuil, ymenull pabomams ¢ ungopmayueti).

bazoBbie lornyeckue 1eHCTBHUS:

e BBIABIIATH U XapaKTEPHU30BaATh CYIIESCTBCHHbBIC MPU3HAKA MAaTEMaTHYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy TMOHITHAMH; (HOPMYIHPOBATH
ONpE/CIICHUS]  TIOHATUM; yCTaHABJIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukayu, OCHOBAaHUS JyIsi OOOOIIEHUST M CPAaBHEHHS, KPUTEPUU
IIPOBOIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (QOPMYJIUPOBATb W  NPEOOpPa3OBbIBATh  CYXKICHUS:
yTBEpJAUTENIbHbIE U OTpPULIATENIbHBIC, €AMHUYHBbIC, YacCTHbIE U OOUIME;
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBOpeurss B (aKkTax, MAHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX;
npemjaraTb  KpUTEpUM Ul BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEpXKACHUN (MIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJUTH MPUMEPbl M KOHTPHPUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

BBIOMpATh croco0 pernieHus yuyeOHOMl 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB peEUIeHMs, BbBIOMpaTh Hauboyiee MNOAXOAAMUNA C YUYETOM
CaMOCTOSITEJIBHO BBIJIEJIEHHBIX KDUTEPHUEB).

bas3oBrIe ncciienoBarenbCcKkue IEUCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKAN MHCTPYMEHT IMO3HAHMS;
(bopMynaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodiIemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSTENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TIO0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SBJIEHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
0o0BbeKTaMu, SIBJICHUAMHU, IPOLIECCAMH;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOBI IO PE3YJIbTaTaM
IPOBENEHHOTO HAOIIOJIEHUS, HUCCIEAOBaHUS, OLIECHUBATH JOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOIEcca, a TaKKe BBIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Pa6ota ¢ undopmarnueii:

BBISIBIIATH J1ePUIMTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U JJI pEUICHUs 3a]1auu;

BbIOMpaTh ~ MHPOpPMALMIO K3  MCTOYHHKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALIHIO, MPEACTABIATh €€ B Pa3IM4HbIX (POopMax,
WJLTIOCTPUPOBATh TpapruecK;



2)

OIICHUBATh HaJIEXKHOCTh uHbopMaIuu o CaMOCTOSITEIIHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanohvie  KOMMYyHUKamugHuwle Oelicmeus, 00ecneyugarom

CchOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUATOUUXCSL.
OOurenue:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKJICHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U IIEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1aui, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B X0JIe 00CY>KJIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
po0JIeMBbI, perIaeMoil 3a/1auu, BEICKAa3bIBaTh UJICH, HAIlEJICHHBIC HA TTIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXICHHS C CYXKICHUSMHU JAPYTHX
YYaCTHHKOB JHaora, OOHApPYKUBAaTh Pa3IMuvie W CXOJICTBO ITO3WIIMHA; B
KOpPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pPE3yJbTaThl  PEIICHUs  3aJadd,  JIKCIIEPUMEHTa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C Y4E€TOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh W HUCIOJb30BAaTh  IMpPEUMYIIECTBA  KOMAaHJIHOH U
WHAMBHUIYaJIbHOM pabOoThI MpHU pelIeHUH YUeOHbIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHON JE€ATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaensTh BUAbl padoT, JOroBapuBaThCs, 00CYX)AaTh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHHUH,
«MO3rOBbI€ HITYPMbD» W HWHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM Yi€HAMH KOMaHJbI;
OLICHMBATh KAa4eCTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(hopMyIUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

Yuueepcanonuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranu3zanusi:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHUA 3aaa4U, BBI6I/IpaTB CIoco0 peumcHus €

y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpPLIAEMBIX JIEVCTBUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII Ipouecca H
pe3yJibTara peleHnss MaTeMAaTU4YEeCKOH 3a/1a4H;



e TNPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHb IIPU PELICHUHU
3a7]a4d, BHOCUTH KOPPEKTUBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBICHSITH
MPUYUHBI JIOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTAaTOB JAECATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEJAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEIYIOIINX TMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U IECATUYHAS APOOb, TPOLEHTHI.

BeimonHaTh  apudMeTHUYECKHE ~ ONepaludd € pPalMOHAIBHBIMH U
JNEWCTBUTEIbHBIMU YUCIAMU.

BrinonasaTe nmpubamKEHHbIE BHIYMCICHUS, UCTIONB3YS MPaBHJIa OKPYTIEHUS,
JeJaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUM.

OnepupoBaTh MOHATHSMHU: CTENEHb C LEIbIM IOKa3aTElIEM; CTaHIAPTHAs
dbopma 3amMcH JACMCTBUTENBHOTO YHCIA, KOPEHb HATypajdbHOM CTENEHU;
UCIIOJIb30BaTh MOAXOAILYI0 (POPMY 3alUCH JIEHCTBUTEIBHBIX YNCEN AJISl peIIeHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIA;
UCIOJIB30BaTh 3alKMCh IPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
(GyHKUHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIAECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHHUE;

BoinonusaTe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrinonasaTe mpeoOpa3oBaHUsl I1IENBIX, PAIMOHAIBHBIX U HPPAMOHAIBHBIX
BBIDOKEHU W  pellaTb OCHOBHBIE THUIIBI  IEJbIX, pPAallMOHAIBHBIX U
UppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJIS PEIICHUSI MAaTEMATHUYECKUX 3a7a4
W 3aJ1a4 U3 PA3IUYHbIX 00JIaCTe HAYKU U PEATTbHON KU3HH.



MonenupoBaTh peajibHbIE CHUTyalldd Ha S3bIKE aire0pbl, COCTaBIATh
BBIDOKEHUSI, ypaBHEHHS, HEPABEHCTBA IO YCJIOBHIO 3aJadd, MCCIIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C MCTIOJIb30BAHUEM alllapara aiareopsbl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: (PYHKIHUSA, CIIOCOOBI 3aaHus (PyHKIMH, 001acTh
oTpeie]ICHUsT U MHOXXECTBO 3HadeHWN GyHKIUU, Tpapuk (QYHKIIUH, B3aHUMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh TOHATHUSAMH: YETHOCTP W HEYETHOCTh (DYHKIMH, HYIH
GyHKIIUA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKINN AT peIeHUs] ypaBHEHHIA.

CrpouTh M unuTaTh TpauKu JTUHEWHON (PYHKIMHU, KBAIPATHUYHON (PYHKIIUH,
CTENEHHON (YHKIUH C LEIbIM OKa3aTEIEM.

Wcnons3oBaTh rpadukd (QYyHKIMH Ui  UCCIEIOBAaHMS IMPOIECCOB H
3aBHCHUMOCTEH TpU PEUICHUH 3a7a4 M3 IPYTHX Y4eOHBIX MPEAMETOB M PeaabHOU
YKU3HH;, BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEX]Ty BEJTMUUHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TMOHSATUSMU: TOCJIEAOBATEIBLHOCTh, apudmernyeckas W
r€OMETPUYECKasl POTPECCUHU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YObIBalollasgs TreoMeTpUYecKas
mporpeccusi, cyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEA0BATEIIBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCJIEI0BATEILHOCTEN U MPOTPECCUi IJIsl pelIeHUs
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSIMH: MHOXKECTBO, ONE€paAIlMU HAJl MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juis — OMHCaHUs
pEabHBIX MPOLIECCOB W SIBICHWN, TPU pPEIMICHUH 3a7ad U3 JPYTHX y4eOHBIX
IPEIMETOB.

OnepupoBath  TMOHSATUAMH: ONpENENICHNe,  Teopema,  CIEICTBUE,
J10Ka3aTeNbCTBO.

11 KVIACC

YucJia 1 BBIYUCIEHUSA

OnepupoBaTh TOHATUSIMHU: HATypaJIbHOE, IIEJI0E€ YHUCIO; HCIOIb30BaATh
MPU3HAKU JIEIMMOCTH LIEIbIX YHCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXHUTEIIH
JUTS pEIIECHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAJIBHBIM ITOKAa3aTEJIEM.

OnepupoBaTh MOHATHAMU: JOTapudPM YHCIIA, TECATUYHBICE U HATypabHBIC
JorapupMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHnsaTh CcBOMCTBa CTemeHW g TNpeoOpa3oBaHUsI  BBIPAKCHUM;
ONIEPUPOBATh IOHATHUAMU: ITOKA3ATEIBHOE YPAaBHEHHME M HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpKAUIUX JIOrapu(MBbI;
OIIEpUPOBATH MOHATUIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI JIOTApU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHSMU: CUCTEMA JIMHEMHBIX YPABHEHHMN M €€ pEIICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM U PEIICHUS MPAKTUYECKUX 3a1a4.

HaxonuTe pemienus NpocTenmmx CUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHble CUTyalldd Ha S3bIKE anreOpbl, COCTaBISATh
BBIDAXECHUs, YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBbI [0 YCIOBHUIO 3aJayH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIH C UCTIOJIb30BAaHUEM almapaTa aareopbl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MNOHATUSMH:  [EpUOAUYECKass  (PYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (YHKIMH, TOYKH OHKCTpeMyma (QYyHKUMH, Haubojbliee U
HauMeEHblllee 3HayeHus (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX A
uccienoBanus GyHKIUHU, 3aJaHHON TpadUKOM.

OmnepupoBaTh MOHATHAMHU: TpadUKU IMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (YHKUUN; N300paxkaTh UX HAa KOOPAMHATHOM TIIOCKOCTU U
VCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IMJIOCKOCTH T'paMKy JTUHEHHBIX YpaBHEHUU
Y MCIIOJIb30BaTh UX JUIA PEIIECHUs CUCTEMBI JIMHENHBIX YPABHEHUM.

Wcnons3oBate rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYE€OHBIX TUCIUIUIMH.

Hauvaja MaTeMaTH4eCKOro aHaJmM3a

OnepupoBaTh MOHATUSIMHU: HETIPEpbIBHAS (YHKIIMS; TPOU3BOAHAS (DYHKIIHH;
UCITIOJIb30BATh TEOMETPUUYECKHUM M (PU3UUECKUN CMBICI MPOU3BOIHOM IS pelIeHUs
3a7ad4.

HaxonuTh npou3BOJHBIE JIEMEHTAPHBIX (PYHKIUN, BBIYUCISATh IPOU3BOIHbBIE
CYMMBbI, TPOU3BEJECHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIEN0BaHUS (QYHKIIMHM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHAThH PE3YyJIbTaThl UCCIEOBAHMS K IIOCTPOEHUIO IpahuKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
MPUKJIAIHBIX, B TOM YHCIIE COIMAIBHO-DKOHOMHUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSAMHU: TEpBOOOpa3HAasT W  HHTErpall; TMOHUMATh
T€OMETPUYECKUNA U (PU3NYECKUN CMBICIT UHTETpaIa.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUMN; BBIYUCISATH WHTErpall
o ¢popmyne HeroTona—JIeiOnuna.

Pemate mpukiagHbeie 3a7a4d, B TOM YHUCJIE COIMAIIBHO-DKOHOMHYECKOTO U
($U3NYECKOT0 XapakTepa, CpeICTBAMU MaTEeMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpPOHHbIe (LM (ppPOBbIe)
n/n MPOrpamMmmbl Bcero Konrpoaunie o0pa3oBaTe/ibHbIE PeCypChl
padoThI
MHoOXxecTBa palluOHAJIbHBIX U
1 NEUCTBUTEILHBIX YUCEN. PalinoHaIbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) Oyukiun U rpaduky. CTeneHs ¢ HelbM 6
MOKa3aTesneM
3 Apudmerndeckuii KOpeHb N—O1 CTETICHHU. 13 1
HppanmonanbHbie ypaBHEHHUSI 1 HEPABEHCTBA
DopmyJibl
4 TPUrOHOMETPUU. TpUTOHOMETPUYECKHE 22 1
ypaBHEHUS
5 ITocnenoBarenbHOCTH U IPOTPECCUU 5
6 [ToBTOpenue, o600IICHNE, CHCTEMATU3AIUS 3 1
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4




11 KVIACC

KoaunuyecTBo 4acoB

Ne HaunmeHoBaHMe pa3ie/ioB U TeM DJIeKTPOHHbIe (LM (pPOBbIe)
n/n NPOrpamMMmbl Bcero Konrpoaupie o0pa3oBaTe/bHbIE Pecypchl
padoThI
Crenesb C pallMOHAIbHBIM I10KA3aTEIEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmudeckne ypaBHCHHS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIUN U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEeHCTBa
4 [IpousBoanas. IIpumeHeHre npou3BOIHOM 24 1
5 HHTerpai u ero npuMeHeHus 9
6 Cucremsl ypaBHeHU 12 1
7 HarypanpHblie u neinsie yucia 6
2 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIHS 13 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6







IHOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

Ne
/o

TeMma ypoka

MHOXeCTBO, OTepauy Haj MHOKECTBaMHU.
Huarpammsl Ditiepa—BenHa

KoaunuyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Panmonanbubie yncna. OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH, IPOLIEHTHI,
OecKOHEUYHbIE IEPUOANUECKUE ApOodU

ApudmeTnueckue oneparuu c
paloHaIbHBIMU YHCIIAMU, IPEOOPa30BAHUS
YHUCJIOBBIX BBIPAKEHUN

[Ipumenenue qpodeit U MPOLEHTOB IS
pelleHus MPUKIAIHBIX 3a7a4 U3 Pa3InuHbIX
oTpacJieil 3HaHUM U peajbHOW KU3HU

[Tpumenenue apoOeil 1 MPOIIEHTOB IS
peLIeHUs TPUKIAAHBIX 337124 U3 Pa3IMYHBIX
oTpacJieil 3HaHUM U peajbHOW KU3HU

JleicTBuTeNbHBIC UKclia. PalimonanbHbIe U
MppauroOHaJIbHbIC YHCIIa

ApudmeTnueckue oneparuu c
JNEHCTBUTENbHBIMH YUCIIaAMU

[TpubnxEHHBIC BBIYUCIICHHUS, IPABHIIA
OKpPYTJICHUS, IPUKHJIKA U OLICHKA pe3yJibTaTa
BBEIUMCIICHUN




ToxaecTBa U TOXKJIECCTBEHHBIE

9
npeoOpa3oBaHUs
10 VYpaBHeHUE, KOPEHb YpaBHEHUS
11 HepaBeHcTBO, peliieHre HEpaBEeHCTBA
12 MeTto UHTEPBAIOB
13 Pemenue nenbix u qpoOHO-paliOHATBHBIX
YpaBHEHUM U HEPABEHCTB
KontponbHas padoTa o teme "MHoOkecTBa
14 pallMOHAIBHBIX U IEUCTBUTEIIbHBIX YUCET.
PannonanbHble ypaBHEHMsI U HEPaBEHCTB"
15 OyHKIMS, CIIOCOOBI 3a/1aHus (QYHKIUH.
B3aumHo obpaTHbIe HyHKIIUN
I'paduk pyakmum. O6IACTE ONIPEICTICHUS |
16 MHOX€eCTBO 3HaueHH (yHkmu. Hymm
byskmun. [IpoMexxyTKH 3HAKOMOCTOSHCTBA
17 Yérupie 1 HEUETHBIC (YHKIIMN
CrerneHs ¢ 1eNbIM [T0Ka3aTeseM.
18 CrannaptHas hopma 3anucu
JNEHCTBUTENLHOTO YnCiIa
Hcnonp3oBanne noaxoasmeit Gopmbl
19 3alUCH ACHUCTBUTEIBHBIX YHCEIT TS
pelleHus: MPaKTUYECKUX 3a7a4 U
MPEJICTaBICHUS JTaHHBIX
20 Crenennasi GyHKIMS C HATYPAIbHBIM U
eJTBIM TIOKa3aTesieM. E€ cBolicTBa u rpaduk
)1 ApudmeTnuecknii KOpeHb HaTYpaIbHOU
CTEIEeHU
22 ApudmeTnueckuii KOpeHb HATYpaIbHOM




CTCIICHHU

CaoticTBa apu(PMETHIECKOTO KOPHS

23 HaTypaJbHOM CTENEHU

24 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOW CTENIEHU

75 CaoiicTBa apuPMETUYECKOTO KOPHS
HaTypaJbHOM CTENEHU

26 JleiicTBus ¢ apuMETHUCCKUMH KOPHIMH N—
0i1 cTeneHun

7 JleiicTBus ¢ apuMETHUCCKUMH KOPHIMH N—
Ol CTETIEHU

)3 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMH N—
0i1 cTeneHun

79 JleiicTBus ¢ apuMETHUCCKUMH KOPHIMH N—
0i1 cTeneHun

30 JleiicTBus ¢ apuMETHUSCKUMH KOPHIMH N—
01 CTETIEHU

31 Peuienne uppaimoHaibHbIX YPaBHEHUM U
HEPaBEHCTB

1 Pemenne nppaniuOHaIbHBIX YPAaBHEHHUU U
HEPABEHCTB

33 Pemenne nppaniuOHaIBHBIX YPAaBHEHUU U
HEPABEHCTB

14 Peuienne uppaimoHabHbIX YPaBHEHUM U
HEPaBEHCTB

35 Pemenne nppaniuOHaIbHBIX YPAaBHEHHUN U
HEPABEHCTB

36 CaoticTBa U rpaduK KOpHS N-Oi CTEIEHH




37 CaoticTBa U rpaduK KOpHS N-Oi CTEIEHH 1
KonTtponpsHast pabota o Teme

13 "ApudmMeTrnuecKuii KOpeHb N—OH CTEIICHHU. |
HppanronanbHbie ypaBHEHHS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YUCJIOBOTO |
aprymeHra

40 Cunyc, KOCHHYC ¥ TAaHT€HC YUCJIOBOTO |
aprymeHra

A1 ApKCUHYC, apKKOCUHYC U apKTaHT€HC 1
YHUCIIOBOTO apryMeHTa

4 ApKCUHYC, apKKOCUHYC U apKTaHT€HC |
YHCJIOBOI'O apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

43 OIpeziesIeHuEe TPUTOHOMETPUUECKUX 1
(GYHKIMH 9UCIOBOTO apryMEeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

44 onpeeeHue TPUrOHOMETPUYECKUX 1
(GyHKIMI 4UCIOBOTO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

46 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

47 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

48 OcCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [Ipeo6pazoBanue TPUTOHOMETPUUECKUX 1
BBIPAXKEHUM

50 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIPAKECHUI

51 [Ipeo6pazoBanue TPUTOHOMETPUUECKUX 1




BBIPAXKEHUM

[IpeobpazoBanre TPUTOHOMETPUUECKUX

52 . 1
BBIPOKCHHI
53 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUI
54 Peuienue TpuroHoMeTpUUECKUX YpaBHEHUM 1
55 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1
56 Pewienne TpuroHoMeTpuUECKUX YpaBHEHUM 1
57 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1
58 Pewienue TpuroHoMeTpuUECKUX ypaBHEHUM 1
59 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1
KonTponbHas pabora o teme "@opmyisl
60 TPUTOHOMETPUU. TpPUTrOHOMETPUYECKIE 1
ypaBHeHUs"
ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHUS
61 ocjiaenoBareIbHOCTEH. MOHOTOHHBIE 1
IOCJIEIOBATCIIBHOCTH
Apudmerrdeckas 1 TeoMeTpUICCKast
6 nporpeccuu. Mcrnonb30BaHUE IPOTPECCHH 1
JUTSL pEIICHUS pealbHBIX 3a/1a4 MPHUKJIAHOTO
xXapakrepa
beckoneuyno yowiBaroIas reoMeTpudecKas
63 nporpeccusi. CymMmma 6€CKOHEYHO 1
yOBIBaOIIEH TeOMETPUUECKON MTPOrPECCU
64 ®dopmyia CII0KHBIX TPOLIEHTOB 1
65 dopMya CII0KHBIX TPOLIEHTOB 1
66 O0o00611eHre, CHCTEMATH3alMs 3HAHUI 3a 1




KypC ainreOpbl U Hadal MaTeMaTHYEeCKOTO
agaimmsa 10 xacca

67 Hroropas KoHTpoOJbHAs paboTa

O0001enne, cucTeMaTH3aus 3HAHUH 3a
68 KypcC alnreOpbl ¥ Ha4all MAaTEMaTHIECKOTO

agaimmsa 10 xacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

KosmnuectBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka KonTposibHbIe
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
Crenensb C palluOHATIBHBIM ITOKa3aTeIeM 1
2 CBoiicTBa cTeneHn 1
3 [IpeobpazoBanue BhIpaXEHUN, COACPKAIINX 1
palMOHAJIbHBIE CTEIIEHU
4 [IpeobpazoBanue BhIpaXEHUN, COACPKAIINX 1
palMOHAJIbHBIE CTEIIEHU
5 [Ipeo6pazoBanue BbIpaKeHUH, COACpKAIINX |
palyoHaIbHbIE CTETICHU
6 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
7 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA 1
9 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 [lokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
1 [oxa3zaTenpHas QpyHKIMS, €€ CBOMCTBA U 1
rpadux
KonTponbHas pabora no teme "CremneHs ¢
12 palroHaIbHBIM ITOKa3aTEeNIEeM. | |
[TokazarenpHas ¢pynkuus. [lokazarenbHbie
yYpaBHEHHUS U HEpaBeHCTBA"
13 Jlorapudm uuncna 1
14 JlecATUYHBIE U HATYpPAIbHBIC JTOTapH (MBI 1




[Ipeo6pazoBanue BbIpaKEeHUH, COAEpKAIINX

15
JorapupMbl

16 [TpeoOpa3zoBanue BEIpaKEHHUM, CONIEPKALIMX
JorapupMbl

17 [IpeobpazoBanue BhIpaXEHUN, COACPKAIINX
J0rapuQMbl

18 [TpeoOpa3zoBanue BbIpaKEHHUI, CONIEPKALIMX
JorapupMbl

19 Jlorapupmuueckue ypaBHEHHS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

o1 Jlorapupmuueckue ypaBHEHHUS U
HEpaBEHCTBA

2 Jlorapupmuueckue ypaBHEHHS U
HEpaBEHCTBA

3 Jlorapudmuueckas QyHKIuUs, €€ CBOWCTBA U
rpadux

24 Jlorapupmuueckas GyHKIM, €€ CBOWCTBA U
rpaduk

’s Tpuronomerpudeckue QyHKINU, HX
CBOMCTBa M rpauKu

26 Tpuronomerpudeckue QyHKINU, HX
CBOWCTBA U TpaduKu

7 Tpuronomerpuueckre QYHKIHH, HX
CBOMCTBa M rpauKu

)8 Tpuronomerpudeckue QyHKINU, HX

CBOIiCcTBa U rpaduKu




29 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [IpuMepsl TPUTOHOMETPUYECKHUX HEPABEHCTB 1
31 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
KonTtponbsHast pabota o Teme
"Jlorapudmuyeckast GpyHKIuUS.
Jlorapugmuueckue ypaBHEHUS U
33 HEpaBeHCTBA. T pUrOHOMETpUUYECKHE 1
GYHKIIMY 1 UX
rpaduxu. Tpuronomerpuieckue
HepaBeHCTBA"
34 HenpepsiBabie pyHKINN 1
15 MeTto1 UHTEPBAJIOB IS pEIICHUS |
HEPABEHCTB
16 MeTto1 UHTEPBAJIOB IS pEIICHUS |
HEPABEHCTB
37 [IpousBoanas pyHKIUN 1
38 [IpousBonnas GyHKIIMU 1
39 I'eomerpuueckuii 1 GU3NYECKHA CMBICT |
MIPOU3BOAHOMN
40 I'eomeTrpuueckuii u GuU3NYECKU CMBICIT |
MIPOU3BOAHOMN
41 [IpousBoiHbIE 37IEMEHTAPHBIX (PYHKIIHIA 1
42 [Ipou3BoaHbIE IIeMEHTAPHBIX (HYHKIMNA 1
43 [IpousBoHas CyMMBbI, TPOU3BEICHMUS, |
4acTHOTO (DYHKIIUH
44 [Ipon3BoHas CyMMBl, IPOU3BEICHHS, 1




4acTHOTO (DYHKIIUH

[Ipon3BoHass CymMMBl, IPOU3BENCHHUS,

45 .
YaCcTHOTO (DYHKIUH

46 [IpumMeHeHre MPOU3BOIHON K UCCIICAOBAHUIO
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

47 [MpumeHnenre NpoOU3BOAHON K HCCIECAOBAHUIO
(GYHKIMII HA MOHOTOHHOCTB U 9KCTPEMYMBI

43 [IpumMeHeHme MPOU3BOIHON K UCCIICAOBAHUIO
(GYHKIMIT HA MOHOTOHHOCTD U 9KCTPEMYMBI

49 [IpumeHeHre MPOU3BOIHON K UCCIICAOBAHUIO
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxosxnenre HanOoIbIIero 1 HaMMEHbBIIETO
3Ha4eHHsI (QYHKIUHU HA OTPE3KE

51 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO
3Ha4YeHMsI QYHKLIUHU HA OTPE3KE

5 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIIMH Ha OTpE3Ke

53 Haxosxnenre HanOoIbIIero 1 HaMMEHbBIIETO
3Ha4YeHHsI QYHKIUHU HA OTPE3KE

54 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO
3Ha4YeHHs (QYHKIIMH Ha OTpE3Ke

55 Haxoxxnenne HanOoJIbIIero 1 HANMEHBIIETO
3Ha4YeHUs (QYHKIIMH Ha OTpE3Ke
[TpumeHneHre NPOU3BOAHON /IS
HaXO0K/ICHHS HAWTY4IIEro PeIICHNs B

56 NPUKITAIHBIX 3a/1a4aX, Ul ONpeaeICHUs

CKOPOCTH TIpoLiecca, 3aJaHHOro (opMyIon
WIN TpapuKOM




KonTpomnbHas pabora no teme

> "ITpousBoaHas. [Ipumenenue nponzBoaHon"

58 [TepBooOpasnas. Tabauia nepBooOpa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

60 WnTerpan, reomerpuueckuil 1 Gpuznyeckuii
CMBICJI HHTETpajia

61 WuTerpan, reomeTpruueckuii 1 Gu3HIeCKuii
CMBICII HHTETpajIa

6 WnTerpan, reomerpuueckuil 1 Gpuznyeckuii
CMBICII MHTETpajIa

63 Brruucnenue unrterpana no gopmyie
Herorona—JleitOHuna

64 Brruncnenue uaTErpana mo hopmyiie
Herorona—1JleiiOanma

65 Brruucnenue unrterpana no gopmyie
Herorona—1Jleiibanma

66 Brruucnenue unrterpana no gopmyie
Herorona—JleitOHuna

67 CucreMbl TUHEHHBIX YpaBHEHUM

68 CucreMbl TUHENHBIX YPABHEHUN

69 Pemenne npukiragHpIX 3324 C MOMOIIBIO
CUCTEMBI JINHEVHBIX YPaBHEHUIN

70 Penienue npukinagHbIX 3aa4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUIN
CucTteMbl U COBOKYITHOCTH LEJIBIX,

71 paLMOHAIIBHBIX, UPPALIMOHATILHBIX,

IIOKa3aTCJIbHbBIX, J'IOFapI/I(bMI/I‘leCKI/IX
ypaBHeHPIfI H HCPABCHCTB




72

73

74

75

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JJOrapu(PMHIECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl U COBOKYITHOCTH LIEJIBIX,
panMoOHaNbHBIX, UPPALMOHAIbHBIX,
MOKA3aTebHBIX, JTJOrapu(PMHIECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
panuMoOHaNbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeNbHbBIX, JOrapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

Ucnonb3oBanue rpadhukoB GyHKUUN A5
pellieHus: ypaBHEHUHN U CUCTEM

76

77

78

79

Hcnonp3oBanue rpagukoB GyHKIUNA 17151
pelIeHrs ypaBHEHUN U CUCTEM

[IpumeHeHnne ypaBHEHUMH, CUCTEM U
HEPaBEHCTB K PELICHUIO MAaTEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3jIn4gHbIX o0nacTen
HayKHU U PEAIbHOU KU3HU

KontponbHas padora o teme "MuTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHUR"
HarypanbHble 1 1ienple ynciia B 3aa4ax 13
peaabHON KU3HU

80

81

Harypainbnbie u 1iesbie yucia B 3aja4ax u3
pEATbHOM )KU3HU
HarypanbHble U 1ienple ynciia B 3aa4ax 13
peaabHON KU3HU




82
83

HpI/ISHaKI/I JCINMOCTH LECJIBIX YHCCII

HpI/ISHaKI/I JACIIUMOCTH LI ECJIbIX YUCCII

84

85

HpI/ISHaKI/I JCINMOCTH LECJIBIX YHCCII

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUHU. YpaBHEHUS

86

87

88

IToBTOpenue, 00001IICHNE, CHCTEMATH3AIHS
3HaHUU. YpaBHEHUs
[ToBTOpeHue, o6o0LIeHNE, CUCTEMAaTU3ALUS
3HaHUW. Y PaBHEHUS
IToBTOpenue, 00001IICHNE, CHCTEMATH3AIHS
3HaHUW. Y PaBHEHUS

&9

90

91

IToBTOpenue, 00001IICHNE, CHCTEMATH3AIHS
3HaHUHU. YpaBHEHUs

[ToBTOpeHue, 0600LIIEHNE, CUCTEMATU3ALUS
3HaHUW. Y PaBHEHUS

IToBTOpenue, 00001IICHNE, CHCTEMATH3aIHS
3HaHui. HepaBeHcTBa

92

93

94

IToBTOpenue, 0000IICHNE, CHCTEMATH3AIHS
3HaHui. HepaBeHcTBa
[ToBTOpeHue, o600LIIeHNE, CUCTEMAaTU3ALUS
3HaHui. HepaBeHcTBa
IToBTOpenue, 00001IICHNE, CHCTEMATH3AIHS
3HaHui. HepaBeHcTBa

95

96

IToBTOpeHue, 00001IICHNE, CHCTEMATH3AIHS
3HaHui. CucTeMbl ypaBHEHUN

[ToBTOpeHue, o600LIIeHNE, CUCTEMAaTU3ALUS
3HaHui. CucTeMbl ypaBHEHHI




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL

97 - 1
3HaHuil. DyHKIUU

08 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3aus |
3HaHu. OyHKIUU

99 Wrorosas koHTposibHasA paboTa 1

100 Hroropas koHTpoJbHas paboTa 1
O0001enne, cucreMaTH3amus 3HaHUH 3a

101 Kypc anreOpbl 1 Hadal MaTeMaTHIeCKOTO 1
ananuza 10-11 kiaccos
O0001enne, cucreMaTH3aus 3HAHUH 3a

102 Kypc anreOpbl 1 Hadal MaTeMaTHIeCKOTO 1
ananmu3a 10-11 xmaccos

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» MaTtemaTrka: anrebpa 1 Hayana MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
AnreOpa u Havana MmaTematuyeckoro ananu3sa, 10-11 kmaccel/ Anmumos 1A,
Konsrun FO.M., TkaueBa M.B. u npyrue, AKIimoHepHoe OOIIECTBO

«M3narenscTBO «IIpocBenienne»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

N3yuenue anreopsl u Havan aHanu3a B 10-11 knaccax. H. E. ®egoposa, M. B.
TkaueBa, Mocksa "lIpocsenienue"

AnreOpa n Hadasla MaTeMaTH4YeCKoro anaiausa. Jumakrudeckue matepuais 10
kyacc. bazoBslil ypoBeHb. MockBa "IIpocsenienne"

Anrebpa v Havajla MaTeMaTUYECKOro aHainu3a. Junaktudeckue matepuais 11

kyacc. bazoBslii ypoBeHb. MockBa "IIpocsemienue”

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
NHTEPHET

bu6mmoreka I{OK https://lesson.edu.ru/catalog

https://resh.edu.ru/subject/

https://ege.sdamgia.ru/
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