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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Havaiza MaTeMaTHUYEeCKOTrO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanbHOrO TOCYIapCTBEHHOTO 00Pa30BaTEIBHOTO CTAHAAPTA CPEAHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIMNA POCCUHCKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOecrieurMBaeT OBJIAJCHUE KIIOUYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MareMaTHYECKOTO aHAIM3a» SIBJIAECTCS OOHUM W3
HanboJiee 3HAYNMBIX B IIPOTPaMME CTapIIei IIKOJIbI, TOCKOJBKY, C OAHON CTOPOHHI,
OH O0ecrneuynBaeT MHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYTrodl CTOPOHBI, (POPMUPYET JOTUYECKOE U aOCTPaKTHOE
MBIIJICHUE YYalllUXCsl Ha YpOBHE, HEOOXOJMMOM JJisi OCBOCHHS KypCOB
uH(OpMaATHKHU, O0IIECTBO3HAHUS, UICTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yyalecs OBJIAJI€BAalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas
(bopMyIupyeT CBOM JOCTUKEHUS B MAaTEMAaTUYECKOM popme.

Kypc anredpsl 1 Hayasm MaTeMaTUYeCKOro aHaIN3a 3aKJIabIBa€T OCHOBY AJIs
YCIICITHOTO OBJAJCHUS 3aKOHaMH (U3WKH, XUMHUHU, OHOJOTHUH, TOHUMAaHUS
OCHOBHBIX TEHIEHIIMA OSKOHOMHMKHM U OOIIECTBEHHON JKM3HU, TO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEJHEBHOW XH3HU. B Toke Bpems oBlafeHHE
aOCTpakTHBIMU ¥ JIOTHYECKH CTPOTMMH MaTeMAaTHYECKUMH KOHCTPYKIIHSIMH
pa3BUBaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl M HayaJl MaTeMaTHYEeCKOro aHallu3a B CTaplleil IIKoJe ydaliuecs
MOJy4al0T HOBBIA OMBIT pEHICHUS TMPHUKIAJHBIX 3a7]a4, CaMOCTOSITEIIbHOTO
MIOCTPOCHHUS MAaTEMAaTHYECKUX MOJENeH peaibHBIX CHUTyalluid W HHTEPHpETaluu
NOJyYEHHBIX  pEIIECHUH, 3HAKOMATCA C  M[pUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEpPHOCTE B TpUpOJIe, HAyKe M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEMaTUYECKUMH OTKPHITUSIMHU U UX aBTOpPaMH.

Kypc ob6nagaer 3HAUMTENHHBIM BOCIUTATENBbHBIM TOTEHIIHAIOM, KOTOPBIH
peanusyercs Kak 4epe3 ydeOHbIN MaTepuas, crocoOCTBYOUIUNA (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaKk W dYepe3 crneuuduxky ydeOHON AesaTeabHOCTH,



TpeOyroLen CaMOCTOSTEJIBHOCTH, AKKypaTHOCTH, IIPOAOJKUTEIILHON
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanku 00y4ueHHs anredpe u HauajaaM MaTeMaTHIeCKOro aHalu3a
JICKUT IEATEIbHOCTHBIA IPUHITUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa v Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana MmaTemMaTH4ecKoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOIMUECKUE
JUHUU W3Y4aloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHUsi B CTaplliel IIKoJle,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTa U MOCTENEHHO HACHIIAsCh HOBBIMU TEMAMU U
paznenamu. J[aHHBIA KypcC SIBJIIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJIbKMX MAaTeMaTHMYeCKHX JIMCUUIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOpUs. MHOKeCTB U Ap. 1o mepe Toro
KaK yyalluecs OBJaJEBalOT BCE Oojiee MIMPOKMM MAaTEeMATUYECKUM alnaparoM, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCA YMEHHE CTPOMUTh
MAaTeMaTHYECKYIO MOJIENb PEAIBHOW CUTYalluH, IPUMEHATh 3HAHUS, IIOJIYYEHHBIE B
Kypce «Anrebpa u Hadaja MaTEeMaTHYECKOTO aHalu3a», I peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM MaT€MaTU4eCKOW 3a7add, a 3aTeM
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConepxaTenpbHO-METOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapimiedt mikoige oco0oe BHUMAaHUE YIEISIETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
pPalMOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENATh MNPUKUAKY, OLIECHHUBATH
pesynbrar. OOyuyaromuecss NOJYYarOT HaBBIKM NPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
VICITOJIB30BAHUSI MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHHI.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCA HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplIed IIKOJIe, TMOCKOJbKY B KaXJOM pasleie MNporpaMmbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEIIEHUS UENbIX, PAlHOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loyueHHbIE yMEHUS UCTIOB3YIOTCA IPU UCCIEA0BAHNUN
GyHKUIMNA C TOMOIIBIO TMPOU3BOAHOM, PEIICHUH NPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMysiaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIbHbIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJIepKalIMX cTerneHu U Jorapudmel. braromaps usydeHuro aiaredGpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST ydaluxcs, (HOPMHUPYIOTCS HAaBBIKH JEAYKTUBHBIX PACCYXICHUM,
paboTBl C CHUMBOJBHBIMU (OpMamMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ heKTUBHbIC
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK 3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUSA «DYHKIMM U TpapuKu» TECHO
neperyieTaeTcs ¢ JpyruMH JJMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICTIE 3a70a€T
NOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuala. M3yueHne cTeneHHol, oKa3aTeabHOH,
Jorapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIIMM, MX CBONCTB U TpadUKOB,
UCIOJIb30BaHUE (DYHKIMI U1 pelieHus 3aia4d U3 JPYruX YYeOHBIX MPEAMETOB U
pearbHOM XU3HU TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI W HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YAENSeTCs
(GOpMHPOBAaHUIO YMEHUS BbIpAKaTh (hOpMyIaMu 3aBUCUMOCTU MEXY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUHN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B pa3iInyHOU (opMme:
aHAIMTUYECKOU, Tpaduueckod u clioBecHOM. Ero wu3yueHue cnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHus «Hauama mareMaTHdeckoro aHaau3a» IO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK U MPUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BATh U
CTPOUTH rpapuKu PYyHKIUH, ONPEENATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYHCIIATH IUIOMAAU QUIryp U OOBEMBI TEJ, HaXOAHMTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJENeld peanbHbIX CHUTyaluil, HaX0XKJIEHUs
HAWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIJIE€ COLMATbHO-IKOHOMHYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MAaTHYECKOIO aHaju3a CIocoOCTBYyET
pPa3BUTHIO a0CTPAaKTHOTO, (POPMaTbHO-IOTUYECKOTO0 U KpPEAaTUBHOTO MBIIUICHHUS,
(GbopMHPOBAHKIO YMEHHI PAcIO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HucKyccTBe. OOydaromuecs y3HalOT O BBIJAIONIMXCSA pe3yJsibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHSA MATEMATUKHU KaK HAYKH, U UX aBTOpPaXx.

CopeprkarenbHO-MeToAMYecKas TMHUS «MHOXEeCTBa U JOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTHKU U MpeiaratoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MaTeMAaTUKU U €€
NPUWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHUKY IMOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTUKH M UCIOJIb30BaTh €ro JJis
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrO AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeasIbHBIX CUTYallUi, NUCCIIETOBAHMUS
ATHX MOJEJIed C MOMOUIBIO ammapaTa ajaredpbl U MaTeMaTHUYeCKOTO aHajiu3a U
WHTEPHPETALUU TOJIYYCHHBIX pe3yIbTaToB. Takue 3a1aHusl BIUIETEHBI B KaXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJis
peleHusl NpUKIaAHbIX 3a7ad. [Ipu peleHnn pealbHbIX MNPAKTUYECKUX 3a7ad
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpraHU3yeTCsl B IMpOIlecCe U3yUeHHUs BCEX TeM Kypca «Ainrebpa W Hayaiia
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 11aHe Ha M3y4YeHHUE Kypca aareOpbl U Hauall MAaTEMaTHYECKOTO aHaIN3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZEINIO B
11 knacce, Bcero 3a jiBa roga ooyuenus — 170 gacos.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yuciia ¥ BbIYMCICHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeCKOHEUHble  mepuoAudeckue  JpoOu.  ApudMeTHUYecKue  Oomnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPEe0Opa30BaHMsI YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0ei U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4uclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepaludd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEILHOTO yucia. Vcnonb3oBanue mnoaxoxsmied  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HATypAJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpa30BaHuUs.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHus GyHkuuu. [paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkuuu. Hymn yskumu.
[TpomexyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEYETHBIC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS n-OW CTEMEHHU.



TpuroHomeTpuueckas OKPY>KHOCTb, OMNPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas U TeoMeTpHIEcKas porpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcrosnb3oBaHUE MPOrpPEeCcCUH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOXKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPYU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypansHabie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEIIbIX YHACEIL.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpHKAITUX JIOTapU(MBI.

[IpeoOpazoBaHne BBIPAKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpABHEHMN. PellleHne NpUKIIaIHbIX 33/1a4 C TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIECHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukius. [lepuonnueckue pynakmn. [IpoMexyTku MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HaunOosblliee W HavMeHbIlIee 3HAYCHUE
(GyHKIHMY Ha TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB PyHKIMIA 75 PEIICHUS] ypaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBabie GpyHKIMH. MeTO HHTEPBAJIOB JJIsl pEIICHHUS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWJIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabnuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdyeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06Hl€r0 06p330BaHI/ISI CIcayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPEAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UITUN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOiiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECcKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

DcTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, PACCYKICHUI1; BOCIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa »13HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K
paznuyabiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1ady MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTBIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COIIMATIbHO-Y)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0IieM;
OpUEHTaIlMell Ha NMPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpeibl, ITTAHUPOBAHUS MOCTYIKOB U OIICHKU X BO3MOKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAIACHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIENOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEpU3yIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEpU30BaTh CYNIECTBEHHBIC MPU3HAKK MAaTEMATHUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeNeSieHUs]  TMOHSTHH;  yCTaHABIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;



BOCIIPUHUMATH, (OpPMYyJIUpPOBaTH M  TIPEOOPaA30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpeYHs B (akTax, NaHHBIX, HAOIIONEHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEHHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHUNA (MIPSIMBbIC U OT TMPOTHUBHOTO), BEICTPAUBATH apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS U BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpPATh HauboIee MNOAXOAAIIMN ¢ Yy4E€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKiue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN IKCIICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBLIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Ne(UIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsT OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh MH(POpPMAIHIO, IPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanvuvie KoMMyHukamuenvle Oelicmsus, — o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCSL.
OOmrenue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIIOBUSMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 0 CYILECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA IOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMHM JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4yHe U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOU GopMe (hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCIIOIH30BATh IPEUMYIIECTBA KOMAaHTHOW U MHANBUIYATEHON
paboThl MpHU penieHuH Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHhI,
pacmpenenatb BHIb pabOT, JOrOBapUBaThCS, OOCYXKAAaTh MpOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOErO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmaus, obecneuusarom ghopmuposarue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranuzanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU T[O3HABAaTEIbHOM pedekcun Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3ysbTara
peleHns MaTeMaTUIECKOM 3a/1a4u;



e TPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUH 33]1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJACHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IPUYMHBI TOCTUKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajia MaTEMaTUYECKOTO aHaK3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECIedMBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAA U JECATUYHAS 1POOb, POLICHTHI.

Bemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIbHBIMU YUCIAMU.

BoINonHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3Ys MPaBUJia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yJIbTaTa BHIYNCICHUMN.

OnepupoBaTbh MOHATUSAMU: CTENEHb C LEJBIM IOKAa3aTesieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCIIOJIB30BaTh MOAXOASAIIYIO (DOPMY 3aMMCU NEUCTBUTENIbHBIX YHCEIT ISl PELIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoInonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHATh npeoOpa3oBaHus 1LENbIX, PALMOHAIBHBIX W HPPAMOHAIBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PealbHOM KU3HH.



MonenupoBaTh peaibHble CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4M, HCCIECI0BATH
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEeleNEeHUs] ¥ MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKIINHU, HYIH (QYHKLUH,
MIPOMEKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 715 pellieHUs] ypaBHEHUH.

Crtpouts U uuTaTh rpa@uKu JTUHEHHON (QYHKINU, KBAAPATUYHON (PyHKIINH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTeIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIs HCCIEAOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsL IPOIPECCUM.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYECKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MMPOTPECCUMN.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUM JJISI PELIEHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHokecTBa M JI0THKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIApaT I ONMCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUH, TP PEICHUH 3314 U3 JIPYTHX y4EOHBIX PEIMETOB.

OnepupoBatb  MOHATUSMH: OIIpENEIICHHUE, TeopeMa, CJIEACTBHE,
JI0OKa3aTEIbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IIE€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensTh CBOWCTBa CTemeHW s MpeoOpa3oBaHUsl  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIBHOE YpPAaBHEHHE W HEPABEHCTBO; peELIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKaIlUX JOrapu(Msbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTApU(YMUYECKUX YPABHEHUN U HEPABCHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3a/a4.

HaxonuTte pemeHus npocTeHIMX CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajlbHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh TIOCTPOEHHBIE MOJIENIN C UCTIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIlIee 3HAUYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OnepupoBaTh MOHATUAMH: TpadUKH MOKA3aTEIbHOM, JOrapu@MUUYECKOll H
TPUTOHOMETPUUECKUX (YHKLIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKHU JIMHEHHBIX YPaBHEHUN U
UCIIOJIB30BaTh UX JUUIA PELIECHUs CUCTEMBI JIMHEHHBIX YPABHEHUN.

Hcnons3oBaTh rpadukd QyHKIME IS UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCITI0JIb30BaTh F€OMETPUUYECKUM M (PU3UUECKHUI CMBICI MPOU3BOIHOM ISl peIeHUs
3aj1ay.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMHI, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO0 PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh TMOHATUSMHU: TEepBOOOpa3Has U  HUHTErpaji; IMOHUMATh
TreOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh IepBooOpa3HbIe 2JIEMEHTAPHBIX (DYHKITH; BEIYUCIISATH HHTETPA 10
dbopmyne Herorona—JleitOHura.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIE COIIMAIBHO-DKOHOMHUYECKOTO H
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

No HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Konrpoabubie  IIpakTuueckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
MHoxecTBa pallMOHAIBHBIX U
1 JIEUCTBUTENLHBIX YHCEN. PalinoHaabHbIE 14 1 https://m.edsoo.ru/ROK9D1U9D
ypaBHEHHUS U HEPABEHCTBA
2 CYHKIH 1 PAHic. CTEMCH ¢ LeTbIM 6 https:/m.edsoo.ru/J8Y0O3Y2G
MoKa3areieM
Apudmernaeckuii KOpeHb N—Oi CTETICHH.
3 HppaunoHalibHbIE YpaBHEHUS U 18 1 https://m.edsoo.ru/E8Q1HODOP
HEpaBEHCTBA
DopMyiibl
4 TpUroOHOMETpuU. TpUroHomMmeTpuyeckue 22 1 https://m.edsoo.ru/ESK8L.6Q27Z
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/WOE9G2T2K
6 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 3 | hitps+/m.cdsoo.r/LIOITIU2]
3HaHUI
OBULIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
n/n NPOrpamMmbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
CreneHb ¢ paliOHaIbLHBIM MTOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 1 https://m.edsoo.ru/Q4A4L3F8G
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmudeckne ypaBHCHHS U 12 https://m.edsoo.ru/W3S8Q200C
HEpaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX
3 rpaduku. TpuroHOMeTpHUSCKUE 9 1 https://m.edsoo.ru/O3W 1TOF6F
HEpaBEHCTBa
4 IIpousBoaHas. [IpumeneHne Mpou3BOIHON 24 1 https://m.edsoo.ru/E30004P2K
5 HNHuterpain u ero npuMeHeHus 9 https://m.edsoo.ru/J6K6M6Z4Q
6 Cucremsl ypaBHEHUN 12 1 https://m.edsoo.ru/TOAIK3RON
7 HarypainbHble u niensle yucia 6 https://m.edsoo.ru/Y1X3V7P1E
8 Hosropere, 0606memfe’ 18 2 https://m.eds00.ru/L4Q3T7V4G
CUCTEeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

MHOXeCTBO, OIepaIuy Haj
MHOKeCTBaMU. J[marpaMMbl
Ditnepa—Benna

PannonanasHbIE YKCIA.
OOBIKHOBEHHBIE U J€CATUUHBIE
JIpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MIePUOTUYECKHE TPOOH

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/G9F7R3T5M

https://m.edsoo.ru/Y6WO0J9I4Y

ApudmeTnueckue onepanuu c
paloOHaIbHBIMU YHCIIAMH,
npeoOpa30BaHus YUCIOBBIX
BBIPAKECHUI

https://m.edsoo.ru/C1T7Z0Q0H

[Ipumenenue npobeit u
IIPOLICHTOB ISl PEIICHUS
IIPUKJIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpACIEd 3HAHUN U
peanbHOU KU3HU

https://m.edsoo.ru/J4X7C3LOE

[Tpumenenue apobeit u
IIPOLICHTOB ISl PELICHUS
IIPUKIIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpACIIEd 3HAHUN U
peanbHOU KU3HU

https://m.edsoo.ru/J1IPOD8G9H




JleficTBUTEIbHBIC YHCTIA.
PannonansHbie 1
UppALMOHATILHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENbHBIMH YHCIIaMU

https://m.edsoo.ru/H4Q4V4H1P

https://m.edso0o.ru/K2000404X

[TpuGnmxEHHbIC BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHHUS], IPUKUIKA
Y OLIEHKA pe3yJibTaTa
BBIUNCIICHUN

https://m.edsoo.ru/Z4 A6 K8FOW

10

11

TO)KI[CCTBa U TOXKIACCTBCHHBIC
npeoOpa3oBaHUs

YpaBHeHHE, KOPEHb YPaBHEHUS

HepaseHctBo, pemieHue
HEPABEHCTBA

https://m.edsoo.ru/Y7I11A2V6E

https://m.edsoo.ru/W1F7U7H5M

https://m.edsoo.ru/E7TG8G1R21

12

13

Merto UHTEPBAIOB

Pemenne nensix u 1poOHO-
paloHaIbHBIX YPAaBHEHHH U
HEPaBEHCTB

https://m.edsoo0.ru/T8D1IW6Y3K

https://m.edsoo.ru/M5C5C0J4C

14

15

KonTponbHas pabora no teme
"MHOkeCTBa pallMOHATIBHBIX U
JICUCTBUTEIIBHBIX YHCE]L.
PanmonansHble ypaBHEHUS U
HEpaBEHCTB"

DyHKIUSA, CTTOCOOBI 3aaHuUs
¢ynkunu. Bzaumao o6paTHbie

byHKIIIN

https://m.edsoo.ru/L9ASK2D6J

https://m.edsoo.ru/V9E9J4L.3C

16

I'paduk pynkuuu. Obnactb
OTIpEeIeTICHUS] © MHOXKECTBO

https://m.edso0o.ru/Q5R1X9T4X




17

3HaueHui GpyHkiuu. Hymu
¢ynkuuu. [IpomexxyTku
3HAKOIOCTOSIHCTBA

Yérable 1 HEYETHBIC DYHKITUN

https://m.eds00.ru/O2Z5E9W0Y

18

CrereHn C LEIBIM IT0Ka3aTEIEM.

CrannaprtHas opMa 3aricu
JIEUCTBUTEILHOTO YHCIIa

https://m.eds00.ru/Z900V2S4Y

19

Hcnonp3oBanue moaxoadmuei

(hOpMBI 3amucH JEeHCTBUTEITBLHBIX

YUCCIT AJId pCIICHUA
IMPAKTUYCCKUX 3aaa4 U
MNpeaACTaBJICHUA JaHHBIX

https://m.edsoo.ru/M4POM7X9K

20

21

22

Crenennast GyHKIUSA C
HaTypaJIbHbIM U LIEJIbIM
nokasareseM. E€ cBoiicTBa n
rpaduk

Apudmerndeckuit KOpeHb
HaTypaJbHOM CTETIEHU

Apudmerndeckuit KOpeHb
HaTypalbHOH cTeneHn

https://m.edsoo.ru/KOM2W6VIK

https://m.edsoo0.ru/S4J 1 X0T7L

https://m.edsoo.ru/NOV6N2M2V

23

24

25

CaoiicTBa apuPMETUYECKOTO
KOpHSI HAaTypaJIbHOM CTENEHU
CgoiicTBa apu(MeTHIecKoro
KOpHSI HAaTypaJIbHOM CTENEHU
CgoiicTBa apu(MeTHIECKOro
KOPHSI HAaTypaJIbHOM CTENEHU

https://m.edsoo.ru/KOI3A1X9Y

https://m.edsoo.ru/Y6M6E6KOV

https://m.edsoo.ru/W1A102C5K

26

JeiicTBus ¢ apupmMeTHUECKUMHU

KOPHSIMU N—Oi CTENIEHU

https://m.edsoo.ru/U6D1K9X0R




HeticTBus ¢ apuMeTHUICCKUMU

27 - https://m.edsoo.ru/K4K6P3V6I
KOPHSIMU N—OW CTENEeHU
elicTBUA ¢ apU(PpMeTHUECKUMU
28 A Ij ¢ https://m.eds00.ru/X2S8Q4P3X
KOPHSIMU N—OM CTENIEHU
elicTBUA ¢ apu(pMeTHIESCKUMU
29 A 13 b https://m.edsoo.ru/A4Z3X7N7S
KOPHSIMU N—OU CTENEeHU
elicTBUA ¢ apU(PpMeTHUECKUMU
30 A 13 ¢ https://m.edsoo.ru/F3USZ2K6B
KOPHSIMU N—OW CTEINEHU
Pemenue nppanuoHanbHbIX
31 N https://m.edso00.ru/G2A6K108B
YPaBHEHUI U HEPABEHCTB
Pemenue nppanoHaibHBIX
32 Upp 1 https://m.eds00.1u/R619G7Y4N
YpaBHEHUU U HEPABEHCTB
Pemenue nppanuoHanabHbIX
33 . https://m.edsoo.ru/15Q5J3M4W
YpaBHEHUI U HEPABEHCTB
Pemenune nppanoHaIbLHBIX
34 vpp H https://m.eds00.1u/W0Z9Q2Y3D
YpaBHEHUI U HEPABEHCTB
Pemenue nppaniioHaibHBIX
35 Upp & https://m.edsoo.ru/A30O5H3Y7Y
ypaBHEHU 1 HEPABEHCTB
CaoiicTBa u rpaduK KOpHS n-oi
36 pad p https://m.edsoo.ru/J9G9P7F5Z
CTENEHU
CaoiicTBa u rpaduK KOPHS N-0M
37 pad p https://m.edsoo.ru/VID1U1A2Y
CTENEHNU
KonTponbhas pabota no teme
"ApudmeTrueckuii KOpeHb N—ou
38 https://m.edsoo.ru/Z2UOM7L2T
crenenn. MppanroHanbHbIe
YpaBHEHUS U HEpAaBEHCTBA"
CuHyc, KOCHUHYC U TaHT€HC
39 https://m.eds0o0.ru/U9C203P9P

YHCIIOBOTO apryMeHTa




40

41

CuHyc, KOCUHYC U TaHT€HC
YHUCJIOBOT'O apryMEHTa
ApKcUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

https://m.edso0o.ru/X008C4S8U

https://m.edsoo.ru/VOP6E6T1C

42

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
apryMeHTa

https://m.edsoo.ru/R3L0U402]

43

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPHUYECKUX (PYHKIUH
YHUCJIOBOT'O apryMEHTa

https://m.edsoo.ru/K7S8Y 1J4X

44

45

46

Tpuronomerpuueckas
OKPYXHOCTb, OTIpe/IeJICHHE
TPUTOHOMETPHUYECKUX (YHKIUH
YHCIIOBOTO apTyMEHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

https://m.edsoo.ru/D8J7B317N

https://m.edsoo.ru/I4W7L3MO0J

https://m.edsoo.ru/E4C3Y1T6R

47

48

49

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIibl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIibl

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

https://m.edsoo.ru/B1YOP674S

https://m.edsoo.ru/Y6V4Y3Z81

https://m.edsoo.ru/T4U9P7F6P




50

51

52

IIpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

[IpeobpazoBanue

TPUTOHOMETPHUYECKHUX
BbIpAXKEHUM

https://m.edsoo.ru/Z9P5U9L.4X

https://m.edsoo.ru/N6K6P30Q2C

https://m.edsoo.ru/MOI1I3W7W

53

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKECHUI

https://m.edsoo.ru/L6H7Q3160

54

55

Pemienne TpuroHOMeTprU4YECKNUX
ypaBHEHUU

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUNU

https://m.edsoo.ru/J2D1X904H

https://m.edsoo.ru/ESMIW9IZ7D

56

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/K1147Z3R41

57

58

Pemenue TpuronomeTpuyecKux
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU

https://m.edsoo.ru/USO5A1D50

https://m.edsoo.ru/HSNSK4V1E

59

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/S7TG1E2YS5F

60

0O0001eHrE 110 TEMaM
"OCHOBHBIE

TPUTOHOMETPUIECKHE (DOPMYJIBI.

https://m.edsoo.ru/B3J1F4A8N




61

62

Tpuronomerpuyeckue
ypaBHeHHUA"

KoHTponbHas pabota 1o teme
"®opMyIIbl TPUTOHOMETPHUH.
Tpuronomerpudeckue
ypaBHeHus"/Bcepoccuiickas
npoBepoyHasi pabora

HroroBast koHTpoIbHAs paboTa /
Bcepoccutiickas mpoBepodHast
pabora

https://m.edsoo.ru/B4G8POHOY

https://m.edsoo0.ru/ASO1L6W90O

63

O0001enne, cucTreMaTA3aIus
3HaHMM 3a Kypc aareopbl 1 Haval
MaTemMarudyeckoro aHammsa 10
Kjacca

https://m.edsoo.ru/Q2U5I5V3U

64

Apudmernueckas u
reoMeTpHuuecKas Iporpeccuu.
Hcnonws3oBanne nporpeccuu uist
pEILlIeHNUs peaJbHBbIX 3a7a4
IIPUKIIATHOTO XapaKkTepa

https://m.edsoo.ru/B2C5D5Q8W

65

beckoneuno yObIBarommas
TeOMETPHYECKas IIPOTPECCHSL.
CymMa 6eckoHEeuHO yObIBaroIei
reOMEeTPHUECKON Mporpeccun

https://m.edsoo.ru/T5P4Y 1T3F

66
67

dopmyiia CIOKHBIX TPOLIEHTOB

(DOpMYJ'Ia CJIOKHBIX ITPOILICHTOB

https://m.edsoo.ru/T3Z6P6Y6C
https://m.edsoo.ru/O9B5Y8P3V

68

O0001Ienre, cucTeMaTH3aIus
3HaHMM 3a Kypc aiareopbl 1 Haval

https://m.eds00.ru/I8G4S5T8S




MaTeMaTU4ueckoro anaausa 10
KJIacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

KoanuyecTBO YacoB Hara
Ne DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Bcer KonrpoabHbl IIpakTnyecku H3Yy1CHHU
n/n o0pa3oBaTe/bHbIE PeCypChl
0 e padoThbI e padoThbI A

CreneHb ¢ paliMoOHaIbHBIM

1 1 https://m.edsoo.ru/EOIOK 1U8Q
IoKa3aTejieM

2 CBOJICTBA CTENEHU 1 https://m.edsoo.ru/U4K5B4S2T
IIpeoOpa3zoBanue BhIpaKEHUH,

3 CoZIEpIKaIlNX pallMOHAIbHBIE 1 https://m.edsoo.ru/T8T1W2K0R
CTEIEHU
IIpeoOpa3zoBanue BhIpaKEHUH,

4 COZIEpIKAIlNX pallMOHAIbHBIE 1 https://m.edso0o.ru/W2C2A806P
CTEIICHU
[Ipeobpa3zoBanue BhIpaXeHUH,

5 COJZIEpKaIUX palOHaJIbHbIE 1 https://m.edso0.ru/K8Q6X2K9E
CTEIICHU
[Toka3arenbHble ypaBHEHHUS U

6 1 https://m.edsoo.ru/ESY0Z3D0OU
HEpaBEHCTBA
[loka3zaTenbHbIE ypaBHEHUS U

7 1 https://m.edsoo0.ru/N3X3Y3G6Z
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U

8 1 https://m.eds00.ru/M6G8Z8SOW
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U

9 1 https://m.edsoo.ru/Z5X8N1T5V
HEpaBEHCTBA
TToka3aTenbHBIE YPaBHEHUS U

10 yp 1 https://m.edsoo.ru/O7V3I4M11

HCPAaBCHCTBA




[ToxazarenbHast QyHKLIUS, €€

11 N https://m.edsoo.ru/LSW3MI1D6P
CBOWiCTBA U TpapuK
KoHTponbHas pabota 1o Teme
"CTeneHb ¢ paliOHaIbHBIM
12 nokazareneM. [lokazarenpHas https://m.edsoo.ru/B1Y1G1X0B
¢dbynakuus. [TokazarenbHble
YpaBHEHHUS U HEpaBeHCTBA"
https://m.edsoo.ru/ WSW8H702
13 Jlorapudm ymncna K
€CITUYHBIE U HATYPAJILHBIE
14 A yp https://m.eds00.ru/Z2X6Q2791
J0TapupMbl
IIpeoOpa3zoBanue BhIpaKEHUH,
15 https://m.edsoo.ru/G9O0K2H1S
CoJep KAIINX JIOTapr(pMbI
[IpeoOpasoBaHne BEIPaXKEHUIH
16 peobp p ’ https://m.edsoo.ru/ESF1U3Z1Y
coJIeprKalIux Jorapudmol
[IpeobpazoBanue BhIpaXeHUH,
17 https://m.edsoo.ru/ION3F6B7T
CoJIepKaniux Jorapudmol
IIpeoOpa3oBanue BEIpaKEeHUH,
18 peobp P https://m.edsoo.ru/AY9HOW IN&B
coJIeprKalIuXx Jorapudmol
Jlorapudmuueckue ypaBHEHUSI U
19 pud P hitps://m.eds00.ru/A3SWEEOKON
HEPaBEHCTBA
Jlora €CKHE ypaBHE
20 TapHQMHIECKUE yPABHCHHA H https://m.eds0o.ru/L8T4R5Z4]
HEPaBCHCTBA
Jlorapudmuueckue ypaBHEHUI U
21 prd yp https://m.edsoo.ru/P1T5K2S7R
HEPaBEHCTBA
Jlorapudmudeckue ypaBHEHUS U
22 pHd P hitps://m.edsoo.ru/UTS3A004X

HCPAaBCHCTBA




23

24

Jlorapudmudeckas pyHKIms, €€
CBOWiCTBA U TpapuK

Jlorapudmudeckas hpyHKms, e€
CBOICTBA U TpapuK

https://m.edsoo.ru/POJ9A9B6X

https://m.edsoo.ru/P9G4H3Q00

25

26

27

Tpuronomerpudeckue GyHKINH,
UX CBOWCTBA U rpauku
Tpuronomerpuueckue GyHKIUH,

UX CBOWCTBA U rpauku

Tpuronomerpuueckue GyHKIINH,
UX CBOMCTBA U rpaduKku

https://m.edsoo.ru/X6R4J9BOW

https://m.edsoo.ru/T2T2K7Y61

https://m.edsoo.ru/EOL1T27Z5S

28

29

30

Tpuronomerpudeckue GyHKINH,
UX CBOWCTBA U rpauku
[Ipumepsl TPUTOHOMETPHUECKUX
HEPaBEHCTB

[TprMepbl TPUTOHOMETPUUYECKHX
HEPaBEHCTB

https://m.edsoo.ru/JSEQY7L3D

https://m.edsoo.ru/H4T0J7D7S

https://m.edsoo.ru/UIR9ASRIF

31

32

33

34

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

[TprMeprl TPUrOHOMETPUUECKUX
HEPABEHCTB

KonTponbhas pabota no teme
"Jlorapudmuueckast GyHKIuS.
Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBA. TpUTrOHOMETPUYECKH
e pyHKIUHU U ux

rpaduxu. Tpuronomerpuieckue
HepaBeHcTBa"

HenpepoiBable pyHKINN

https://m.edsoo.ru/T707C9E3V

https://m.edsoo.ru/EOBO9R7T4F

https://m.edsoo.ru/X3E3X1E50

https://m.edsoo.ru/C1T1J7H2F




MGTOI[ HUHTCPBAJIOB JJIA pEIICHUSA

35 https://m.edsoo.ru/V4S8HODIC
HEPABEHCTB
Meton UHTEpPBATIOB AJI pELICHUS

36 A P AP https://m.edsoo.ru/D4D611FAC
HEPaBEHCTB

37 [IpousBoanas pyHKIUU https://m.edsoo.ru/S7TP6FSBOL

38 [TpounsBoaHas GyHKIUH https://m.edsoo.ru/W1G7I8V7]
I'eomerpuueckuii u puznaeckuit

39 . https://m.edsoo.ru/RSV6ISP2W
CMBICJI IPOU3BOAHOM
['eomerpuueckuii u pu3nIecKuin

40 . https://m.edsoo.ru/J7T7IM2K7E
CMBICJI IPOU3BOAHOM
[Ipon3BOHBIE 3TIEMEHTAPHBIX

41 o https://m.edsoo.ru/T9B4D2W3D
byHKIMiI
[Ipon3BoIHBIE 3JIEMEHTAPHBIX

42 . https://m.edsoo.ru/D3M10Q4K50
byHKIMMA
[Tpon3BoHas CyMMBI,

43 P A Y . https://m.edsoo.ru/E1X3J8W6L
MIPOU3BENIEHUS, YaCTHOTO (PyHKIMH
[Tpon3BoHas CyMMBI,

44 POHBBOATAA €Y . https:/m.edsoo.ru/J IR7O004U
NPOM3BEACHUS, YACTHOTO (PYHKIIHIA
IIpou3BogHAsS CYMMBEI,

45 P 8 M . https://m.edsoo.ru/PSWS5D6I7E
MPOU3BENIEHUS, YaCTHOTO (PyHKUINH
IIpuMeHeHne nNpon3BOIHON K

46 UCCIIEIOBaHUIO (QYHKIIMI Ha https://m.edsoo.ru/VOPSA8C9Z
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IpuMeHeHne nNpon3BOIHON K

47 UCCIIeIOBaHMIO (PYHKIMH Ha https://m.edsoo.ru/KO9ROM2W6L

MOHOTOHHOCTB U S3KCTPECMYMEIL




48

49

50

[IprumeHeHnue nporu3BOJHON K
UCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprumeHeHnue nporu3BOIHON K
UCCIIeIOBaHMIO QYHKIIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

Haxoxnenne HanOopIIero u

HAanMMCHBIICTO 3HAYCHU A (I)YHKI_[I/II/I
Ha OTPE3KE

https://m.edsoo.ru/X5S1H2F91

https://m.edsoo.ru/V6K2V5C5H

https://m.edsoo.ru/W2G 111 K0S

51

Haxoxnenne HanOopIIero u
HAUMEHBIIIETO 3HAUCHUS () yHKITUH
Ha OTpe3Ke

https://m.edsoo.ru/QON7C8Y2B

52

53

54

Haxoxnenne HanOopIIero u
HAaWMEHBIIIETO 3HAYCHUS ) YHKIIUU
Ha OTpe3Ke

HaxoxaeHre HanOOoIIbIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpEe3Ke

HaxoxaeHre HanOOoIbIIIero u

HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/Z0W4R6Y2H

https://m.edsoo.ru/A4LOH2Z1D

https://m.edsoo.ru/I4M8J4S8X

55

Haxoxnenne HanOobIIETO 1
HAaWMEHBINIETO 3HAYCHUS () YHKIIUN
Ha OTpe3Ke

https://m.edsoo.ru/PIH6N9T88G

56

[IpumeHeHre mporu3BOIHOMN ISt
HaXOK/ICHUS HAWTy4IIIeTO
pelieHus B MPUKIIATHBIX 3a/1a4ax,
JUTSL OTIPEICIICHUS] CKOPOCTH

https://m.edsoo.ru/ROV2M2S2T




nporecca, 3aJlaHHOro (GopMyIIoi
WK TpapuKoM

KonTponbhas pabota no teme

57 "[IpousBoanas. [Ilpumenenne https://m.edsoo.ru/X8WINIMSB
MPOU3BOAHOM"
ITepBooOpasnas. Tabauna

58 P P t https://m.edsoo.ru/NSWSL1I1Q
epBOOOPA3HBIX
[TepBooOpasnas. Tabauia

59 p p § il https://m.edsoo.ru/D8P4P3A3G
epBOOOPA3HBIX
HHTerpai, reoMeTpuIeCcKuii 1

60 . https://m.edsoo.ru/C1C5Z0A%A
(U3UYECKUI CMBICIT HHTETpaJia
HHTerpai, reoMeTpUYECKHN U

61 . https://m.eds00.ru/R4R2T1C7Z
(U3HYECKUI CMBICIT HHTETpata
HNuTerpan, reoMeTpUISCKUN U

62 P . P https://m.edsoo.ru/E2K9S1K9F
(bu3HYEeCKu CMBICI HHTETpasia
Brruncnenue naTerpana mo

63 P . https://m.edsoo.ru/H2X2H7N4N
dopmyne Herorona—JleliOHmIa
Brrunciienue naTerpana no

64 . https://m.edsoo.ru/I2T2HIF6K
dbopmyne Hetorona—JleliOnura
Brruucnenue nnTerpana no

65 . https://m.edsoo.ru/USSON4T1X
dbopmyne Hetorona—JleliOHura
Brruncnenue naTErpaa mo

66 pata T https://m.edsoo.rw/H1J907S3L
dbopmyne Herorona—JleliOHmIa

67 CucTtemMbl TUHEHHBIX YpaBHEHUHN https://m.edsoo.ru/N7F3G3C2N

68 CucreMbl TUHENHBIX YpaBHEHUN https://m.edsoo.ru/I6Q3R 1COJ
Pemenue npuknaaHeix 3aaa4 ¢

69 MMOMOIIbIO CHCTEMBI TUHEHHBIX https://m.edsoo.ru/N2D2G1U8U

ypaBHEHUN




70

71

72

73

74

75

76

Pemenne npukiaagHbIX 3a1a4 C
IIOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHU U

CHCTEMBI U COBOKYITHOCTH TIEITBIX,
palMOHATIBHBIX, UPPAIIMOHATIBHBIX,
MOKa3aTeIbHbIX,
norapuMUUECKUX YpaBHEHUHN U
HEPABCHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIILHBIX, UPPAIIMOHATIBHBIX,
NOKa3aTeIbHbIX,
norapupMUUECKUX YpaBHECHUHN U
HEPABCHCTB

CucTtembl 1 COBOKYIHOCTH LIEJIBIX,
palMOHANbHBIX, UPPAMOHAIbHBIX,
MOKa3aTeNbHBIX,
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB

CucTtembl 1 COBOKYIHOCTH LIEJIBIX,
palMOHANbHBIX, UPPAMOHAIbHBIX,
MOKa3aTeNbHbIX,
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB

Hcnons3oBanue rpadguxos
(byHKUUH 1715 pelieHus] ypaBHEHHH
U CUCTEM

Hcnons3oBanue rpadgukos
GYHKIMH 1S pelieHns ypaBHEHUN
U CUCTEM

https://m.edsoo.ru/W1Q4N2J3G

https://m.edsoo.ru/D9X6PI9E7T

https://m.edsoo.ru/DOQ6G7L7A

https://m.edsoo.ru/V8I7R1L2X

https://m.eds00.ru/C4G2N9T4C

https://m.edsoo.ru/D5L7D5T5D

https://m.edsoo.ru/M9U508X4C




77

[IpumeHeHre ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aa4 U 3a1a4 U3
pa3nuyHbIX 00JacTeil HaAyKH U
pEaTbHOM KU3HU

https://m.edsoo.ru/B9Z6K5I4L

78

79

KonrtponbHas pabora no reme
"MHTerpail u ero NpuMeHEeHUsl.
Cucremsl ypaBHeHUN"

HaTypaJ'ILHBIC H OCJIbIC YHCJIa B
3aJadax U3 peanLHoﬁ KHN3HHU

https://m.edsoo.ru/R4F4I15N4X

https://m.edsoo.ru/I9B6D2W 1H

80

Harypasbasle u 1iesnsle yucna B
3a7ja4ax U3 peajbHOU KU3HU

https://m.edsoo.ru/Y2G3E5Y0Q

81

82

Harypasibnble u 1iesnsie yucna B
3a7ja4ax U3 peajbHON KU3HU
IIpu3Haky AEIUMOCTH LENBIX
qucen

https://m.edsoo.ru/SOU3U5]J7V

https://m.edsoo.ru/AOG3U6LSK

83

IIpu3Haky 1€TMMOCTH LIEJIBIX
qucen

https://m.edsoo.ru/P2I1MOF5A

84

85

86

HpI/ISHaKI/I JACITUMOCTHU L CJIBIX
YHUCCII

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTU3AIUs 3HAHHH.
YpaBHeHuUs

[ToBTOpenme, 0600IIEHNE,
CHUCTEMaTH3aIUs 3HAHHH.
YpaBHeHus

https://m.edsoo.ru/K9E3B1Q9V

https://m.eds0o0.ru/GOM8Z4G5W

https://m.edsoo.ru/D9J3FOWO0OC




87

88

89

[ToBTOpEHmE, 0600IICHNE,
CHCTEeMaTHU3allus 3HAaHUM.
YpaBHeHus

[ToBTOpEeHmE, 0600IIECHNE,
CcHCTeMaTU3aIys 3HAHH.
VYpaBHeHus

[ToBTOpenue, 06001ICHNE,
CHCTeMaTU3alys 3HAHMIA.
YpaBHeHus

https://m.edsoo.ru/A3R0OX109V

https://m.edsoo.ru/A2HOY2S71

https://m.edsoo.ru/DOJ3K1NS5I

90

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HaHUM.
YpaBHeHus

https://m.edsoo.ru/M4Z7B9HIG

91

92

93

[ToBTOpenue, 06001ICHNE,
cUCTEeMaTH3aIns 3HaHWMH.
HepasencrBa
[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3aIUsI 3HAHHH.
HepasencrBa
[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTU3AIUs 3HAHHH.
Hepasencrpa

https://m.edsoo.ru/L7B3G6H80O

https://m.edsoo.ru/P8S3U2747

https://m.edsoo.ru/HSK400V7P

94

[ToBTOpenwme, 0600IIEHNE,
CHCTEeMAaTH3aIus 3HAaHUH.
Hepasencrtpa

https://m.edsoo.ru/TOSOW3O7E

95

[ToBTOpenwme, 0600MIEHNE,
CUCTCMaTHu3alusa 3HAHWN. CI/ICTeMLI
ypaBHEHUU

https://m.edsoo.ru/Q1 WIL6F6F




[ToBTOpEHmE, 0600IICHNE,

96 cucremarusanusa 3HaHui. CUCTEMBI 1 https://m.edsoo.ru/M3E1K6Z3Q
ypaBHEHU U
[ToBTOpEeHmE, 0600IIECHNE,

97 . 1 https://m.edsoo.ru/Y1W5U4M2A
cucTreMaTtu3anus 3HaHui. OyHKIHI
IToBTOpenue, 0600IIEHHE,

98 p t . 1 https://m.edsoo.ru/S2S1Y7P7H
cucTeMaru3arus 3HaHui. OyHKITIN

99 Wrorosas koHTpoJsibHasA paboTa 1 https://m.edsoo.ru/X3WID8Z2B

100 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/C2WIN2TSF
O0001enne, cucTeMaTA3aIus
3HAHUU 3a KypcC ajareopsl U Haval

101 yp p 1 https://m.edsoo0.ru/KOK5C9J8Z
MareMaTuueckoro agamansa 10-11
KJIACCOB
O0001Ien1Ee, CUCTEMAaTH3 AU
3HAHUU 3a KypcC ajareopsl U Hadal

102 P bl Had 1 htps://m.eds0o.ru/B3X6RAT3I
MareMaTuueckoro agamnsa 10-11
KJIaCCOB

OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro iy
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabrara
1 Ywuca ¥ BEIYUCICHUS
. OrnepupoBaTh MOHATUSIMHU: PALMOHAIBLHOE W JEHCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAS U JACCATHUYHAS IPpOOb, MPOIICHTHI
. BeImonHAT,  apudMeTHYECKHE ONepalvd C  paldOHAIBHBIMH M
' JEACTBUTEILHBIMU YMCIIAMU
13 BoimonHaTe  pUOMMKEHHBIE  BBIUYMCICHUS, UCIOJB3Ys MpaBHIIA
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHITUAMHU: CTETIEHB C LIETBIM [TOKA3aTeJIeM, CTaH1apTHas
14 dbopma 3anucu ACHUCTBUTEIHHOTO YHUCIIa, KOPEHb HATYPAIIbHOU CTEICHU;
' MCIOJIb30BATh MOAXOIAIIYI0 (OPMY 3aMTUCH JEHCTBUTEIBHBIX YHCET IS
pENIeHUS TPAKTUYECKUX 3a]1a4 U MPEICTABICHUS TaHHBIX
OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJILHOTO
1.5 yIJla; HCIOJIh30BaTh 3alliCh MPOU3BOJBHOTO yrila dYepe3 oOpaTHbIE
TPUTOHOMETpHYECKHe (PYHKINU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTb MOHSATHUSIMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 1[eJ0e, paluoHaIbHOE, HpPpAlMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BremonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN W
' pemnaTh TPUTOHOMETPUUECKHUE YPABHEHUS
BrimonaaTs npeoOpa3oBaHus HENBIX, paIroHaIbHBIX u
2.3 MPPALMOHATBHBIX BBIPAKEHUH M pellaTh OCHOBHBIE THUIBI ILENbIX,
paIrMoOHATBHBIX U UPPAIMOHATBHBIX YPABHCHUI 1 HEPABEHCTB
4 [IpuMeHATHh ypaBHEHUSI U HEPABEHCTBA JJIsl PEILICHUS] MATEMATUUYECKUX

3aJa4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTel HayKu U pealbHOM KU3HU




MonenupoBaTh pealibHble CUTYallud Ha SI3bIKE alreOpbl, COCTAaBISTH

BBIDQXXCHUS, YPAaBHEHMs, HEPABEHCTBA 110 YCJIOBUIO  3ajayd,

2 UCCIIEIOBaTh IIOCTPOEHHbIE MOJEIN C HCIOJIb30BAaHMEM armapara
anreOpbl
3 @OyHKmn U rpaduku
OnepupoBaTh MOHATUSMH: (YHKIHS, CIOCOOBI 3amaHusl (QYHKIUH,
3.1 o0acTh ONpeAereHus U MHOXKECTBO 3HAUeHUM (QYyHKUUHU, Tpapux
¢GbyHKIMY, B3aUMHO 0OpaTHbBIE (PYHKIHH
32 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTH (DYHKIMH, HYJIH
' (GyHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonw3oBath rpaduku GyHKUUN A pelIeHus] ypaBHEHU I
34 Crpouthb W YHWTaTh TpPaQUKH JIMHEHHON (YHKIUH, KBaJpPaTUIHOM
' (byHKLNY, CTENeHHON (QyHKIMM C 1IeJIbIM IOKa3aTeneM
Hcnonb3oBare rpadpukn (QyHKIMH A8 HCCIEI0BaHMS IPOLIECCOB U
15 3aBHCUMOCTEN MpU pelIeHuH 3ajad U3 JpYrux y4eOHBIX IPEIMETOB U
' pearbHOM JKU3HHU, BbIpaXaTh (QOPMYJIIaMH 3aBHCHUMOCTH MEXAY
BEIMYMHAMU
4 Hayana maremaTndeckoro ananusa
il OnepupoBaTh MOHATUSAMHU: IOCIEA0BATEIbHOCTh, apupMeTHdecKas U
' reOMEeTpHUYECKasi IPOrpeccuu
OnepupoBaTh MOHATHUAMHU: OECKOHEUHO yOBIBaollasi reoMeTpuyecKast
4.2 mporpeccusi, cymMMa O€CKOHEUYHO YOBIBAIOUIEH TIeOMETPUUECKOM
IIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonbs30BaTh CBOMCTBA IOCIENOBATEIBHOCTEM U MPOrPECCHM  JUIS
. peleHHs peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHATUSMHI: MHOXKECTBO, ONEPALlUH HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A OMHCaHUs
5.2 peasbHBIX TPOIECCOB M SIBJICHUM, NMpPHU pPELICHUHM 3aJad U3 JAPYrux
y4eOHBIX IPEMETOB
53 OnepupoBaTh MOHATUSMU: OINpeAENeHUEe, TeopeMa, CIIEJCTBHE,

J0Ka3aTCJIbCTBO




11 KITACC

Kon IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yabTara
1 UYucna v BBIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HAaTypaJIbHOE, 1I€JI0€ YUCIIO; UCIIOIb30BaTh
1.1 IIPU3HAKK ACIMMOCTH LEJIBIX YMCENl, Pa3I0KEHUE YUCIIa Ha IPOCTHIC
MHOXKUTENN IS PELICHUs 3a1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAIBLHBIM [10KA3aTEIEM
13 OnepupoBarh MOHATUSAMHU: JorapudM uucna, JECATHUUHBIE W
' HaTypajbHbIE JIorapu(MBbI
2 YpaBHEHHUS U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHU JUIsl NMPEoOpa3oBaHUsI BBIPAKEHUH,
2.1 OIIEpUPOBATh NMOHATUAMM: ITOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrImonHATh npeoOpazoBaHus BBIPAKEHHH, COAEPIKAIINX JIOTapU(MBI;
- ONEpUPOBATh  MOHATUSAMHU:  JIOrapU(PMHUECKOE  YpaBHEHHUE U
' HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPaBHEHHUH 1
HEPABEHCTB
2.3 Haxonuts pemenus NpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
24 peluIeHue; UCIO0Ib30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN NIl pELICHUS
MIPaKTUYECKUX 3a1a4
55 Haxomuth pelleHHss TPOCTEHMIINX CHUCTEM M COBOKYIIHOCTEU
. palMOHAIbHBIX YPABHEHUN U HEPABEHCTB
MopenupoBaTh pealbHble CUTYAIlMM Ha sI3bIKE anreOpbl, COCTABISAThH
06 BBIPA)XCHMSI, YPABHEHM I, HEPABEHCTBA U CHCTEMBI 10 YCIIOBHIO 33]1a4H,
' HCCIEA0BAaTh ITOCTPOCHHBIE MOJEIM C HCIOIb30BAHMEM almapara
anreopsl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUSAMH: TepHOANYECKas (QYHKIUSA, MPOMEKYTKH

MOHOTOHHOCTH (I)YHKI_[I/II/I, TOYKH 3KCTPEMYyMa (I)YHKI_[I/II/I, HanOoJbIlIee U




HaMMCHbBIIICC 3HAUYCHUA (bYHKHI/II/I Ha MPOMEXKYTKE, UCITIOJIb30BaTh UX JJId

uccaenoBanust GyHKIUH, 331aHHOH rpadrKoM

OnepupoBaTh MOHATHAMU: TpaUKU MOKA3aTENBHOM, JorapuMUIecKon

3.2 U TPUTOHOMETPHYECKHX (PYHKIMIA, m300pakaTh MX Ha KOOPAWHATHOM
IJIOCKOCTHU U UCIOJIb30BATH JJISl PEIICHUS] YPABHEHUI U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKd JIMHEHHBIX
3.3 YpPaBHEHUN M MCIOJIb30BaTh WX ISl PEUICHUS CUCTEMbl JIMHEWHBIX
YpaBHEHUH
34 Hcnonb3oBare rpaduku (GyHKIMNA U1 MCCIEAOBAHHS IPOLIECCOB U
' 3aBUCHUMOCTEH U3 APYruX y4eOHBIX AUCUUIUIMH
4 Hauana maremaTnueckoro aHaiansa
OnepupoBaTh NOHSTHUSAMU: HENpepbIBHA (QYHKIMS, IPOU3BOIHAS
4.1 (YHKIIUM; HCIIONB30BATh TEOMETPUYECKUN U (U3HUYECKUN CMBICIT
IIPOU3BOJHOM JIJIs PELICHHUS 3a1a4
42 HaxomuTh 10pou3BOJAHBIE 3JEMEHTAPHBIX  (PYHKUUN, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DYHKITUH
Hcnonb30BaTh MpPOU3BOAHYIO JUIsl UCCleNOBaHHs (YHKIUH Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHSATDH PE3YJIbTAThl UCCIIEIOBAHUS
K MOCTPOECHUIO TpaduKOB
44 Hcnonp30BaTh NPOM3BOAHYIO Ui HAXOXKICHUS HAWIYYILIETO PELICHUS
' B IIPUKJIQ/IHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTh NOHATHUAMHU: NepBooOpa3Has W MHTErpaj; MOHUMATh
' reOMEeTPUUECKUi U (PU3NYECKHI CMBICI HHTETpaja
16 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIUYUCIATH
. uHTerpai no gopmyne Hetotona — Jleiibnumna
47 Pemarts npuxiiagHele 3a1a4u, B TOM YHCIIE COLIMAIBHO-KOHOMHYECKOTO

U (PU3UYECKOro XapakTepa, CPpeICTBAMH MaTEMATUYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Hucna u BIYUCICHUS
Parmonanbueie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOH, MPOIECHTHI,
OeCKOHEeuHble  MepHOoAMuYecKue  Ipodu. Apudmernyeckue onepauud  C
1.1 panroHaTFHBIMU YUCIIAMH, TPE0OpPa30BaHUs YHCIOBBIX BhIpaKeHH. [Ipumenenne
ApoOelt ¥ MPOLEHTOB Ul PeleHUs NMPUKIAJHBIX 3a/1a4 U3 pa3iIMyHbIX OTpaciiei
3HaHUH U PEaJbHOM KU3HU
JelictBuTenbHble  4ynclia.  PalMOHaJIbHBIE W HPpPALMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu c JeHCcTBUTENbHBIMU uHciaamu. [lpuGnmxénnble
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BBIYNCICHUN
Crenenp ¢ nenbiM nokasareieMm. CrtanaapTHas gopma 3anucu JeHCTBUTEIBHOIO
1.3 yucia. VMcnonb30BaHue NOAX0AIeH (GOPMBI 3alIUCH JEHCTBUTENIBHBIX YUCEN IS
penIeHus NPaKTUYECKHX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypaJbHOM cTeneHu. JefcTBus ¢ apupMeTH4eCKUMHU
' KOpHSIMU HAaTypaJIbHOU CTEIEHU
13 CuHyC, KOCMHYC W TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
55 IIpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHHE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. Merton
' HMHTEpBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemrenne TpuroHoMeTpru4ECKUX ypaBHEHUN
57 [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aJ1a4d U

3aia4 U3 pa3jIMIHbIX oOnacreit HAayKH U pCaHBHOﬁ KHU3HHU




3 OyHK1UU U Tpaduku
31 OyHKIUA, cnocoObl 3ananus ¢GyHKiuu. ['paduk ¢yHknuu. B3zaumHo oOpaTHbIe
' byHKIIUN
32 OOnacte ompeneneHduss U MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymu QyHKIum.
' [TpomMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
33 Crenennas ¢GyHKIHUS C HAaTypajbHBIM W LENbIM Toka3aTesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 TpuronomeTpudeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPHUSCKUX (PYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTn4eckoro aHanmusa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs TOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' MOCIIEe0BATEIHHOCTH
ApudmeTrnueckas M TeOMETpUYecKas Mporpeccuu. beckoHeuHo yObIBaromas
42 reoMerpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIICH T€OMETPUUYCCKOM
' nporpeccuu. PopMyna CIOXKHBIX HPOLEHTOB. Vcmonb3oBaHUE MPOrPECCUU IS
pelIeHus peasibHBIX 3314 MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
MHoOXecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHne TEOPEeTHKO-MHOXKECTBEHHOTO armapara AJis OMHUCaHUs peaTbHBIX
MPOIIECCOB U SIBJICHUH, MPY PEIICHHUH 3a7a4 U3 APYTUX yUYEOHBIX MPEAMETOB
5.2 Omnpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucia 1 BIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudwm uucna. JlecaTuunbie U HaTypaIbHbIC JOTapU(HMBI
2 YpaBHEHHs U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BhIpaXXeHUH, COAEPKAIUX TOTapUPMBI
55 [Ipeobpa3oBaHue BbIpaXXEHUH, COAECPIKAIIUX CTEIIEHHU C PAIlMOHATHLHBIM
' MOKa3aTeaemM




2.3

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
2t Cucrembl JIMHEWHBIX ypaBHEHUM. PelleHMe NpUKIaJHBIX 3aJad C IOMOILIBIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpuMeHeHHMe ypaBHEHUI, CUCTEM M HEPAaBEHCTB K PEILICHUI0 MaTeMaTHYECKHX
' 3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HAyKU U peallbHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkus. [lepuonnueckne QyHkuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
3.1 Maxkcumymbl 1 MUHMMYMbI GyHKUuU. HanGosbliee M HauMeHblee 3HAYCHHE
(GyHKINU Ha TPOMEXKYTKE
32 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB GyHKIUHI 11 pelIeHHs] ypaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMHA JUIsI  HMCCIENOBaHUSA IPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpPU PELICHUH 3a7ad U3 IPYTUX Y4eOHBIX
IIPEIMETOB U PeaIbHOMN KU3HU
4 Havana maTremaTnueckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 [TpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3NIecKUit CMBICI TPOU3BOIHOM
43 [Tpou3BosHbIe 3ME€MEHTApHBIX (QYHKUUN. POpMYyNbl HAXOXKIEHHUS MPOU3BOIHON
. CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIIUI
[IpumeHeHne NPOU3BOMHOW K MCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. Haxoxnenne HanboIbIero 1 HAaMMEHBIIETO 3HAaYeHHs (PYHKIIMU Ha
OTpE3Ke
[IpumeHeHre TNpPOM3BOMHOM U1l HAXOXKJIEHUS HAWIYYIIEro pELIEHUs B
4.5 NPUKJIAJHBIX 3a/Jadax, JMJig ONpPENENIeHHUs CKOPOCTH IIpolecca, 3aJaHHOIo
(bopmyoit unu rpadukom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpai, ero reoMmeTpuyeckuii 1 Gpu3ndeckuii cMbIci. Beruncinenyne nuTerpaia mno

dbopmyne HetoTona — JleitOauita




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpallMi HaJl MHOYKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPHU pelIeHUH 337ay, B TOM YHCIe U3 APYrHX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHE 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHne onepupoBaTh MOHATUSIMH: HaTYpaJIbHOE YHUCIIO, 1IEJI0€ YHCIIO,
CTENEeHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHHU, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIbHBIM
nokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJBLHOTO YHCJIA, OCTATOK MO MOMYJI0, PalMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IIEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl IeTUTeNh U HAaUMEHbIIee
oOmee kpaTHOe, aropuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHUCIICHHS; YMEHHUE
BBITIOJTHATH BBIYHUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'COMETpPHYECKas  MPOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4Yucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTesb

MaTpHUILIbl, F€OMETPUYECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMblI C TIIapaMETpOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas W BTOpas MPOU3BOAHASA (DYHKIIMH,
TEOMETPUUYECKUM M (U3MUECKHI CMBICT TPOU3BOIHOM, IEpBOOOpa3Has,
OTpeNeNIEHHBIA MHTErpajl; YMEHHE HaXOAWUTh ACHMIITOTHI Tpaduka
(YHKIUM; yMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIIMH, HAXOAUTh ypaBHEHHUE KacaTeIbHOU
K rpaduky GyHKIUH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BAaTh IMPOU3BOIHYIO Ui HCCIEIOBAHUS
GbyHKIUH, HAXOAUTh HAUOOJBIINE M HAUMEHbBIINE 3HaUCHUS (PYHKUNT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHAIM3a; IPUMCHATD ITPOMU3BOJHYIO JIS HAXOXKIACHUSA




HAaWIy4llero peuieHus: B TNPUKIATHBIX, B TOM YHUCJIE COLHUAIbHO-
YKOHOMHYECKUX U PUINICCKUX 33]]a9aX; HAXOIUTh IJIOMAIN U 00bEMBI
¢buryp ¢ IoOMoIIbIO UHTErpaja; MIPUBOAUTH IPUMEPbl MATEMAaTUYECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs (QYHKIUH, TUHEHAs (QyHKIUS, KBaapaTHYHAs
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BHIIOJIHATH MPEOOpa3oBaHUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAPUKH ISl H3YYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, NPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BETHYHMHAMH; UCTIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTH MHOXKECTBAa pEIICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JOJIM U YacCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a7]a4ui U3 00J1aCTH YIIPaBJIE€HUS TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPaBIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEIUPOBATh
peanbHbIE CUTyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BAaTh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATHSIMHU: CpefHee apupMeTHYECKOe,
Me/raHa, HauboJipliee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpagukax, OTpa)xxaronlyro CBOMCTBA pealbHbIX POLIECCOB
U SBJICHUH; NPEACTaBIATh WHGOPMAIMIO C TOMOIIBIO TabIUI U
auarpamMm; HUCCICAOBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

NPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W DBJCKTPOHHBIX CPCIACTB;




rpau4ecKd HCCIEeI0OBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JarpaMM pacCEeUBaHMs U JIMHEWHOU perpeccuu

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMmyny bepHymm, KoMOWHATOpHBIE (aKThI U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydallHas BEIMYMHA, PAaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKUUU paCHpElesICeHUus |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHni Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IOHSITHSIMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSBICHHUS 3aKOHAa OOJIBLIIMX YHCEeN B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBATh
HMOHATUSIMM: COYETAaHHME, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMeHUE TPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSITHOCTU
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJIYYECHHBINH pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKA, IMpsMas, IIJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBINA yroJ, TPEXIPAHHBIM Yroj, CKPELMBAOLIUECS MPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTrOJI MEXIY HNPSMOW M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKY
NPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHE HCIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHHUMETPHH;
YMEHHUE OILICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C IMOMOIIbI0 I'€OMETPUYECKUX MOHATUH U

BCJIMYHH, PCIIATh CBA3aHHLIC C HUMHU ITPAKTHUYCCKUC 3a1a4YUn

10

YMeHue onepupoBaTh NOHATUAMU: IUIOMAAL (UTYphl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenures,, npusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh




11

BpallleHMs], LWIMHIP, KOHYC, 1ap, cdepa, mIomanb chepsl, mIomanb
MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYyCa, IMIMHApPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TUpaMubl, PU3Mbl, LHIUHAPA,
KOHYyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
NapajuIeJIbHbIE OCH WM OCHOBaHUIO, CEYEHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOIpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPHUMEHSATh CBONCTBA TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIFHO (HOPMYIUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'EOMETPUYECKHUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE IPOBOJUTH
kinaccuukanuo (GUryp MO pa3MyYHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOHI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh MOHSTHUSIMHU: JIBIDKEHHME B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUYECKUE OTHOIICHHS
MpH PELICHUH 3aJa4; HaXOJWUTh T€OMETPHUUYECKHE BENUYHHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH TEOMETPUUECKIE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHBbIE (DOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenumnea, TUupaMubl, PU3MBI,
UWIMHApaA, KOHYyCa, IIapa; yYMEHHWE HaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUC BCKTOPA 1O
633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC ITPOU3BCIACHUEC, YI'OJI
MCKIAY BCKTOpPAMU;, YMCHHC HCIIOJIB30BaTh BeKTopHBIfI n
KOOp}IHHaTHBII)’I METOO AJIA PCIICHHUA I'COMETPHUYCCKUX 3aJad M 3aJaq

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON JJisl pelIeHHs 3a/ayi;
MMOHMMAaHHUE 3HAYMMOCTH MaTeMaTUKU B HM3YUYCHHH NPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTU4eCKOU HayKU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Panmonanbhbple  umcia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' 0eCKOHEUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. J{eHCTBHS ¢ apupMeTHIECKIMU
' KOPHSMH HAaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CBoiicTBa cTENeHU

s CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBUTENbHBIE 4YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOnmxkE€HHbIE BBIYUCIIEHNS, IPaBUIIa OKPYTJIEHUS, IPUKHU]IKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KomMrmnekcHele yncia
2 YpaBHEHHUsI U HEpABEHCTBA

2.1 [enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS

2.2 HppaunoHaiibHbIe ypaBHEHUS

2.3 Tpuronomerpruueckue ypaBHEHUS

24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu

2.11

Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHas ¢GyHKLUUS C HaTypajdbHBIM M LENbIM IOKa3zaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. AcuMmnTorsl TpadukoB (yHkuuid. CBolicTBa (QYHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro aHanusa
4.1 ITpousBosnnas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTApHBIX (YHKIUIA
[IpuMeHeHHe NPOU3BOIHOM K MCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTb HU
4.2 sKkcTpeMyMbl. HaxoxxeHne HaubobIero 1 HaMMEHbLIETro 3HaYeHUs! QYHKIUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHo3ecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpammel Ditsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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