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MNOSCHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa ¥ Havajga MaTeMAaTHYECKOrO aHaiIu3a» 0a30BOr0 YpPOBHS s
oOyuaromuxcst 10 —11 kimaccoB pazpadborana Ha ocHoBe DeneparbHOro0 rocy1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa
cpenHero o0iiero oOpa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEABIBIIEMBIX K MAaTEMaTHYECKOMY
0o0pa30BaHUIO, U TPAAUIMI poccuiickoro oOpazoBanus. Peanuszaius nporpaMMbl 0OECIIEYMBAET OBJIAJICHHE KIFOUEBBIMU
KOMIIETEHIIUSIMHM, COCTABIAIONIMMH OCHOBY JUISl CAMOpPa3BUTHUSI M HENPEPHIBHOTO 0O0pa3oBaHUs, LEIOCTHOCTh
OOIIEKYJIbTYPHOT'0, TUYHOCTHOTO M MTO3HABATEIBLHOIO PA3BUTHUS JIMYHOCTH 00YyUYaOIINXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajma mMaTeMaTHYECKOTO aHAIU3a» SIBIAETCS OJHUM W3 Hauboliee 3HAYMMBIX B IMporpamme
CTapuiel MIKOJIbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOECHeYMBaeT MHCTPYMEHTAIbHYIO 0a3y UIs W3Y4EeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYrol CTOPOHBI, (POPMUPYET JIOTHUECKOE M aOCTPAKTHOE MBILUIEHUE y4YalUXCsl Ha
ypOBHE, HEOOXOIMMOM ISl OCBOEHHUS KypcOB HH(OpPMATHUKH, OOIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydYalluecs OBJaJeBalOT YHHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eCKon (opMme.

Kypc anreOppl 1 Hayajqm MaTeMaTUYECKOIO aHaIM3a 3aKJIaJbIBA€T OCHOBY JUIsl YCIIEIIHOIO OBJAJCHUS 3aKOHAMHU
bu3uKu, XUMHUHM, OWOJIOTMM, TMOHUMAHHUS OCHOBHBIX TEHACHIIMI SKOHOMUKH M OOIIECTBEHHOW >KWU3HH, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX W KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIONb30BaTh HX B
NOBCEAHEBHOM XU3HU. B TOXe Bpems OBJaJeHHEe aOCTPAKTHBIMH UM JIOTUYECKH CTPOTMMH MaTe€MaTUYECKUMH
KOHCTPYKIMSIMU Pa3BUBAET YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTH YTBEPKIEHUS, UCIOIb30BATh
000011IeHHe U KOHKPETU3allMi0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET KPEaTUBHOE M KPUTHUYECKOE MbIlLieHne. B
XO0JIe¢ M3YYCHHsS aireOpbl M Hadajdl MaTEeMaTHYECKOTO aHaiM3a B CTapIled IIKOJIE ydYalluecs MOJIy4alOT HOBBIM OIBIT
pElIeHUs] TPUKIAJHBIX 337a4, CAMOCTOSTENBHOIO MOCTPOCHUS MaTEMaTHYECKUX MOJENEH peallbHbIX CUTyalluid H



MHTEPIPETALNH MMOJYICHHBIX PEIICHUH, 3HAKOMSITCS C TIPUMEpPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE, HAYKE
U B ICKYCCTBE, C BBIJAIONIIMHICS MaTEMaTHIECKIUMH OTKPBITUSIMHU U X aBTOPaMHU.

Kypc ob6mnamaer 3HauMTENbHBIM BOCHUTATEIBHBIM MMOTEHIIMAIOM, KOTOpPBIM pealn3yercs Kak dYepe3 y4dyeOHbIN
MaTepuai, CIOCOOCTBYIOMIMKA (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaKk U uepe3 crenupuky ydeOHOM
JeSITeNFHOCTHA, TPEOYIOMIeH CaMOCTOSTENbHOCTH, AaKKypaTHOCTH, MPOAOKATEIHHOW KOHIEHTPAllUM BHHUMAHUA W
OTBETCTBEHHOCTH 3a MOJyUYECHHBIN pe3yJIbTar.

B ocHoBe meroauku oOy4yeHHs aiaredpe M HayalaM MaTeMaTHMYeCKOTO aHajau3a JIKHUT JeSATeNbHOCTHBIN MPUHIMI
o0y4eHusl.

Crpykrypa Kypca «Anrebpa W Hadaja MaTEMaTUYECKOIO aHalIW3a» BKIIOYAET CJEAYIOLIUE COJEepKATEIbHO-
MeTonu4Yeckre NuHuU: «Yucna u BbruucieHus», «DyHkuuu u rpaduku», «YpaBHEHHs W HepaBeHCTBa», «Haugaia
MaTeMaTUYeCKOro aHanuza», «MHOecTBa U JIOTHKa». Bce OCHOBHBIE CO/lEpKATETbHO-METOIUYECKUE JINHUN U3Y4arOTCsI
Ha TPOTSHKEHUU JIBYX JIET OOy4YEeHHs B CTapIled LIKOJIe, €CTECTBEHHO JOMOIHSS APYT ApPYyra U MOCTENEHHO HACHIIASChH
HOBBIMU TE€MaMH W paszjienaMu. J[aHHBIA Kypc SIBISIETCS MHTErPATUBHBIM, MOCKOJBKY OOBEIUHSET B cebe copepKaHue
HECKOJIbKUX MaTeMaTUYeCKUX JUCIUIUIMH: anredpa, TPUTOHOMETPHs, MaTEMaTUYECKUN aHau3, TEOpUs MHOXKECTB U P.
[To Mepe Toro xak ydairuecsi OBJaJ€BalOT BCE 0ojiee HIMPOKMM MAaTEMaTHYECKUM alnapaTroM, y HUX MOCIEI0BATEIbHO
(GopMUpyeTCsl U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUECKYI0 MOJIETb PEAIbHON CUTYyallud, MPUMEHSITh 3HAHMUS,
NOJlyYeHHbIE B Kypce «AnreOpa M Hayajga MaTEMaTHYECKOrO aHajau3a», g PEUIeHUs CaMOCTOSTEIbHO
chopMyJIMPOBAHHON MaTeMaTUYECKON 3aJ1a4uM, a 3aT€M UHTEPIPETUPOBATD MOJIyYEHHBIN pe3ybTarT.

ConepxarenbHo-MeToAMYecKas TMHUA «Yucaa ¥ BRIYUCICHUS 3aBepIIaeT (popMHUpOBaHHE HABBIKOB MCIIOJIb30BAHMS
JNEUCTBUTENBHBIX YUCEI, KOTOpOE OBbUIO HAauyaTO B OCHOBHOW Iikosie. B crapuieit mikosne oco0oe BHHUMaHUE YEISETCS
(OpMUPOBAHUIO MPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOUIUX B Ce0Sl MCMOJIb30BAHHUE PA3ITUYHBIX (POPM 3aIlUCH
JIEMCTBUTEIBHOIO YUCIIA, YMEHHUE PALIMOHAIBHO BBINOJIHATH JEHCTBUS C HUMH, JeNaTh NPUKHUJIKY, OLIEHUBATh PE3yJbTarT.
OOyuaromuecs: MONy4al0T HABBIKH MPUONMKEHHBIX BBIYMCICHUN, BBITIOMHEHHUS EHCTBUN C YHMCIaMH, 3alIMCAHHBIMHU B
CTaHJIapTHOH (popMe, UCTIONB30BAHMS MATEMAaTHIECKUX KOHCTAHT, OIICHUBAHMSI YUCIOBBIX BBIPAXKCHHIA.

JIuaus «YpaBHEHUSI U HEPABEHCTBA» PEAIM3yeTCsl HA MPOTSHKEHUH BCETO OOYYEeHMs B CTaplleH IIKOJe, TOCKOJIbKY B
KaX/J0M paszJelie MporpaMMmbl IMPEAYCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3a1ad. OOydaromiuecs OBJa/I€BaIOT
pa3IMYHBIMH METOJAaMU pELICHUS IIeNbIX, PallMOHATIbHBIX, MPPAMOHAIBHBIX, MOKA3aTENbHBIX, JOrapupMUUIECKUX U



TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W WX CUCTeM. lloydeHHBIC YMEHUS HCIIONB3YIOTCS MPH HCCICIOBAHHUH
(GYHKIIUN ¢ TTIOMOIIBIO TTPOU3BOIHOM, PEIICHUH MPUKIIAIHBIX 3a71a49 M 33J1a4 Ha HAXOXKJACHUE HaUOOJBIINX U HAMMEHBIITNX
3HaueHW QyHKIuM. JlaHHas coaep)karenbHas JMHHUA BKJIIOYaeT B ceOS Takke (POPMUPOBAHHWE YMEHHH BBIOJHSATH
pacd€rsl 1o popmysiam, mpeoOpa3oBaHMs IENBIX, PAIIMOHATLHBIX, HPPAITMOHATLHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH,
a TaKkkKe BBIPAKECHHUM, COACpKAIIUX CTeMeHW | Jiorapudmel. brmaromaps wu3ydeHHIO anreOpanveckoro MaTepualia
NPOUCXOANT JalIbHEHINee pa3BUTHE AITOPUTMHUYECKOTO0 M aOCTPAKTHOTO MBIIUICHUS yJaluxcs, (OPMUPYIOTCS HABBIKH
JENYKTUBHBIX PacCyXICHHM, pabOThl ¢ CUMBOJIbHBIMUA (hOpMaMH, TIPEACTABICHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJIE PABEHCTB M HEpaBEHCTB. AnreOpa mnpemraraeT 3((EKTUBHBIE MHCTPYMEHTHI [JISi PEIICHHS] TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenbHo-MeToanueckas JUHUS «DYyHKIUU U rpaduKu» TECHO MEPeruieTaeTcs C JIPYruMu JIMHUSIMHU Kypca,
MIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEN0BATEILHOCTh U3YUCHHS MaTepruaia. M3yueHue cTeneHHoM, moka3aTenbHOM,
Jorapu(MUIECKON U TPUTOHOMETPUUECKUX (PYHKITUH, WX CBOMCTB M TpadMKOB, UCIIOIH30BaHUE (DYHKITUN IS pPEIICHUS
3a/1a4 U3 JPYrMX YY4EOHBIX MPEAMETOB M PeajbHOM JKM3HU TECHO CBSI3aHO KaK ¢ MAaTEMAaTHYCCKUM aHAJIM30M, TaK M C
pellieHneM YpaBHEHHWH W HepaBeHCTB. lIpm 3ToM Oolblioe BHUMaHUE yrenseTcs (GOPMUPOBAHUIO YMEHHsS BBIPAKATh
dbopMynamMu 3aBUCUMOCTH MEXIY Pa3IMUYHBIMU BEIMUYMHAMHU, UCCIIEAOBATH MONYYEHHBbIC (DYHKIIMH, CTPOUTH WX TPaduKH.
Martepuan 3TOH coaepaTeNbHOW JIMHWHM HAICICH Ha pPa3BUTHEC YMCHHM W HABBIKOB, ITO3BOJISIONINX BBIPAXXKATh
3aBUCUMOCTH MEXKIY BEIMYMHAMHU B pa3iIndyHOW (opMe: aHAIMTHYECKOW, rpaduueckoll W ciioBecHOW. Ero wm3ydeHue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMHUUYECKOTO MBIIIUICHUS, CHOCOOHOCTH K 0000IIEHHIO U KOHKPETU3AI[UH, UCIIOJIb30BAHUIO
AHAJIOTHH.

ConepxarenpHast yuaMS «Hagama maremMatmueckoro aHajau3a» TO3BOJIET CYIIECTBEHHO pPaCIIMPUTh KPYT Kak
MaTeMaTUYECKUX, TaK M TPUKIATHBIX 3a7a4, JOCTYMHBIX OOYYaIOIUMCS, y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH
UCCJIEIOBATh M CTPOUTH rpadukul QYHKIHM, ONPEALIsITh UX HAaUOOJbITNE U HAMMEHBIITNE 3HAUYCHUS, BRIUUCISATD TUIONIAIA
buryp u 00BEMBI TEI, HAXOIUTh CKOPOCTH M YCKOpPEHUS TpoieccoB. J[aHHas copeprkaTenbHasi TUHUS OTKPHIBACT HOBHIC
BO3MOXHOCTH TIOCTPOCHHSI MaTEMaTHYECKUX MOJCNEeH peajbHBbIX CHUTyaIlud, HAXOXIACHUS HAWIydIero pEIicHUsS B
NPUKIATHBIX, B TOM YHCJE COIUATBHO-DKOHOMHUYECKHUX, 33J]a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHalln3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaJIbHO-JIOTMUYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUIMA



pacno3HaBaTh MPOSBICHHS 3aKOHOB MaTEMaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOydaroniuecss y3HatoT O BBLAAIOUIUXCS
pe3yabpTarax, MOJYYEHHBIX B X0JI€ PA3BUTHS MAaTEMATHUKHU KaK HayKH, U UX aBTOpax.

CopepxarenbHo-MeToauueckass JIMHUS «MHOXKeCTBa M JIOTMKa» B OCHOBHOM IIOCBAIIEHA 3JIEMEHTaM TEOpUHU
MHOXECTB. TE€OpEeTUKO-MHOXXECTBEHHBIE MPEICTABICHUS ITPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTEMATHKH U IIPELIAraloT
HanboJee YHUBEPCAIbHBIN S3bIK, O0OBbEIUHAIONINI BCE pa3Aesibl MAaTEMAaTUKH U €€ MPUIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE
MaTeMaTUYECKHE JUCLUIUIMHBI B eauHoe Lenoe. [IoaToMy BaKHO AaTh BO3MOXHOCTH IIKOJIBHUKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTEMAaTHKHU U UCIOJIb30BaTh €T0 JIJIs BBIPAXKEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa M Hayajga MaTeMaTHYECKOrO aHaIW3a» NPHUCYTCTBYIOT TAaKXE OCHOBBI MAaTEMAaTHYECKOIrO
MOJIETUPOBAHMS, KOTOpPbIE MPHU3BaHbl C(HOPMHUPOBATH HABBIKM MOCTPOEHUSI MOJENIEH pealbHbIX CUTYyallUil, UCCIEeI0OBAHUS
ATUX MOJEJIEH ¢ MOMOUIBIO anmapara ajireOpsl 1 MaTEMaTHYECKOr0 aHaJIM3a U UHTEPIPETALMHU [TOJYyYEHHBIX pe3yJIbTaTOB.
Takue 3a1aHusl BIUIETEHBI B KaX/IbI U3 pa3JIeloB MPOrpaMMBbl, IIOCKOJIBKY BECh MaTepHall Kypca IIHPOKO HCIOIb3YETCs
JUIl  pELICHMs] NPUKIAAHBIX 3axad. [Ipm pemeHunm peanbHBIX MNPAKTUYECKUX 33434 y4dallluecs Pa3BHBAIOT
HaOJII0JaTENbHOCTh, YMEHHUE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HMCIOIb30BaTh AHAJIOTUIO, 0000IIATh WU
KOHKPETU3UPOBaTh Npodiemy. JlesTenbHocTh 0 (POPMUPOBAHUIO HABBIKOB PELICHUS NMPUKIIAIHBIX 3a/1ad OpraHUu3yeTcs B
IPOLIECCE U3YUYEHUS BCEX TEM Kypca «Anredpa 1 Hadajga MaTeEMaTUYECKOr O aHAJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe Ha M3ydeHHE Kypca aiareOpbl U Hayajl MaTeMaTHYECKOro aHajau3a Ha 0a30BOM ypOBHE OTBOIUTCS 2
yaca B Henento B 10 kimacce u 3 yaca B Heziento B 11 kiacce, Bcero 3a JiBa roga o0ydenus — 170 gacos.

COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCJIEHUA



PaumonanbHbie yncia. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOHM, MPOLEHThI, OECKOHEYHbIE MEPUOAUYECKUE IPOOH.
ApudmMernyeckue onepanuy ¢ palMoHaJIbHBIMU YUCIAMH, TPeoOpa30BaHus YUCIOBbIX BhIpaxkeHui. [IpuMenenne apodeit
Y IIPOLICHTOB ISl PELLEHUs] IIPUKJIAHbIX 3a1a4 U3 Pa3JIMYHbIX OTpaciel 3HAaHUU U PEallbHOM KU3HU.

JlelicTBuTeNbHBIE 4YMCTA. PalyoHanbHBIE W HppalMoOHANbHbIE 4YHciaa. ApuMETHYECKHe Omnepanudd ¢
NecTBUTENbHBIMU yucaaMu. [IpuOnmkEHHbIE BBIYKMCICHUSA, IMpaBUjia OKPYIJIEHHS, MPUKHUJKA M OLEHKA pe3yibTaTa
BBIUNCIICHUH.

Crenenb ¢ mnensiM noka3areneMm. CraHfapTHas Qopma 3amMcu JAEWCTBUTENbHOro uucia. Mcnomp3oBaHue
NoaXoAsImen (OpMBI 3aITUCH ISHCTBUTENBHBIX YHCET ISl PEUICHHS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJibHOM cTeneHu. JlelcTBus ¢ apupMeTHUECKUMHU KOPHIMH HATYpaJIbHOW CTEEHH.

CHHYyC, KOCUHYC U TaHI'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIIOBOI'0 ApIryMEHTA.

YpaBHeHHus] U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPEOOpa30BaHUS.

[IpeoOpa3zoBaHrEe TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHbIE TPUTOHOMETPUUYECKUE (DOPMYIIBI.

YpaBHeHHUE, KOPEHDb ypaBHEHUs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo HHTEpBaJIoB.

Pemenne uenbix u JpoOHO-paliiOHABHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanvoHaNbHBIX YPAaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHU .

[IpumeHeHre ypaBHEHUM 1 HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3aJ1ad U 3aJ1a4 U3 pa3JIM4HbIX 00JIacTell HayKu
Y PEaIbHOW KU3HMU.

DOyHKUuM U rpaduku

OynakMs, crnocoOsl 3aaanus Gyukiuu. ['paduk pynkunn. Bzaumuo oOpatHbie QyHKIUU.

Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHuM ¢GyHkumu. Hymum ¢yskiun. IIpomMexxyTku 3HAKOIMOCTOSHCTBA.
UETHbie 1 HEUETHBIE PYHKIIUM.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U LENbIM Moka3areneM. E€ cBoiicTBa u rpaduk. CpolicTBa u rpaduk KopHs N-
OU CTEIECHHU.

Tpuronomerpuueckasi OKpy>KHOCTb, OIPEEICHUE TPUTOHOMETPUUECKUX (PYHKIIUNA YHCIOBOTO apryMeHTa.

Hayana MmaTeMaTH4eCcKOro aHajamsa



ITocaenoBaTeIbHOCTH, CITOCOOBI 3aJJaHUS ITOCIEIOBATEIbHOCTEH. MOHOTOHHEIE ITOCIIEN0BATEIILHOCTH.

Apudmernyeckas u reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromias reoMmerpuueckas nporpeccus. Cymma
OeckoHEUHO yOBbIBaroIel reoMeTpUYeCKOon nporpeccun. @opmyria CI0KHBIX MPOIEHTOB. cronb30BaHue MPOTPECCUU IS
pelIeHUs peabHbIX 3374 MIPUKIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, omnepauuu Haa  MHoXecTBamu. Jluarpammbl  Oiinepa—Benna. [IpumeHeHue  TeopeTHKO-
MHOXECTBEHHOT'O armapaTa JJIsi OIMUCaHMsS PeajbHBIX MPOIECCOB M SBICHHUH, MPU PEIICHUU 3aJ1ad U3 JPYTUX Y4eOHBIX
IPEIMETOB.

Onpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTRO.

11 KIJACC

Yucaa v BLIYMCTCHUS

HarypanbHble u nenblie yncna. [IpusHaku 1e1MMOCTH LETbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHMU.

Jlorapudm uncna. JlecssTUUHbIE U HATYpaJIbHbIE JOrapU(PMBI.

YpaBHeHUs] 1 HEPABEHCTBA

[Ipeobpa3oBaHue BbIpaKEHHM, COEPKAINX JOrapu(MBI.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALIUX CTEIIEHU C PAIlMOHAIBHBIM MTOKa3aTeNIEM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapupmudeckue ypaBHEHHUs 1 HEPaBEHCTBA.

CucreMsbl IMHEWHBIX YpaBHEHHUN. Pelienne npukiaaHbIx 3a1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHU.

CucTeMbl M COBOKYITHOCTH PAlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMAaTMYECKUX 3aJad M 3a/Jad U3 Pas3IMuHBIX
o0yacTeil HAyKU U peajbHOM KU3HU.

DYyHKIUHN U TPaPUKHU



Oyuknus. [lepuonnueckue pynkuuu. [IpomMexyTk MOHOTOHHOCTH (YHKIUHA. MaKCUMyMbl U MUHUMYMBI (DYHKIIMH.
HauGonbiee u HaumeHblee 3HayeHue QyHKIUU Ha IPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIMN, X CBONCTBA U IpadUKH.

[ToxazarenbHast u gorapudmMuyeckas GyHKIUU, X CBOWCTBA U TPAQUKH.

Hcnonb3oBanue rpad@ukoB GyHKIMM 7151 peLICHUs] YPAaBHEHUH U JIMHEUHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKUIUNA ST UCCIEAOBAHUS MPOILECCOB U 3aBHUCHUMOCTEH, KOTOPbIE BO3ZHUKAIOT MpHU
pEeLlIeHnH 3aj1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U peasibHOM JKU3HH.

Havajia MaTeMaTH4eCKOro aHAJIM3a

HenpepoiBabie pyHKIMKU. MeTo HHTEPBAJIOB /JIs PEIICHHUS] HEPABEHCTB.

[IponsBonnas ¢pyukimu. ['eomerprdeckuii U PU3MUECKUN CMBICT TTPOU3BOTHOM.

[IpousBoaHbie 3neMeHTapHbIX QYHKIMH. DOpMyNbl HAXO0XKIEHUS NPOU3BOIHON CYMMBbI, MPOU3BEACHHUS U YaCTHOTO
GyHKIUH.

[IpumeHeHne NPOU3BOMHOM K HCCIENOBaHMIO (GYHKUMA HAa MOHOTOHHOCTH M 3KCTpeMyMbl. Haxoxnenwue
HauOOJBIIEr0 U HAUMEHBIIIETr0 3HaUYeHUs (PYHKIIMU Ha OTPE3KeE.

IIpuMeHeHne NpOM3BOJHON Il HAXOXKICHHMS HAWJIy4YIIEro pelIeHHs B NMPUKIAAHBIX 3a7adax, JUIs ONpeleseHus
CKOPOCTH IIpoliecca, 3aJaHHOTr0 (POPMYIION I FPpaPUKOM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

WNurerpan, ero reomerpudeckuii u ¢pusnueckuii cmbici. Beruncnenue narerpana no gopmyne Herorona—Jleitonua.

IIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenue yuebHOro npeamera «MaremaTtvka» JTOJDKHO OO€CIeUMBaTh JOCTH)KEHHE Ha YPOBHE CPEIHEro OOUIero
o0pa30oBaHus CIEAYIOMINX JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTebHbIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOSHUS MTPOrPaMMbl y4eOHOTO TIpenMera «MaTeMaTHKa» XapaKTepU3yrTCs:



I'paxxnaHckoe BocuTaHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM 00YYaIOIIEeTrocsl KaK aKTUBHOT'O U OTBETCTBEHHOT'O 4JieHa POCCUHUCKOTO
o0IIeCTBa, MPEJCTABICHUEM O MATEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NIMUYHBIX CTPYKTYP, SBJICHUM, IPOLIETYP
TpaXIaHCKOTro o0miecTBa (BBIOOPHI, OMPOCHl W TpP.), YMEHUEM B3aUMOJCHCTBOBATH C COLMAJIIBHBIMU HUHCTUTYTaMH B
COOTBETCTBHHU C UX PYHKUIMSIMU U HA3HAYCHUEM.

[TaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTBIO POCCUICKON TPAKIAHCKONW HWIAECHTUYHOCTH, YBAXEHUS K TPOIUIOMY ¢ HACTOSIIEMY
POCCHICKOM MATEMAaTUKH, LEHHOCTHBIM OTHOIICHHEM K JOCTHKECHUSIM POCCUWCKHX MATEMATHKOB W POCCUUCKOU
MaTEeMaTHUYECKOMN IIKOJIbI, K UCIOIB30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJIOTUAX, C(pepax SKOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAHMEM JyXOBHBIX IICHHOCTEH POCCHUUCKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTr0 TMOBEIACHUS, CBSI3AHHOTO C MPAKTUYECKUM NPUMEHEHHWEM JOCTHUKECHHN HAYKH W JIESITEIbHOCTBIO YUYEHOIO;
OCO3HAHUEM JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOMYMBOIO OYAYIIEro.

DCTeTU4EeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MUPY, BKIIOYAs ACTETHKY MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYXKICHUI; BOCIPUUMYUBOCTHIO K MATEMATUUYECKUM ACTIEKTaM PA3JIMYHBIX BUJOB UCKYCCTBA.

DOU3NIECKOE BOCTIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHUYECKUE 3HaHUS B MHTEpEcax 3JI0pOBOTo M Oe3omacHOro odpasza
U3HU, OTBETCTBEHHOI'O0 OTHOILIECHUSI K CBOEMY 3J0POBbIO (3I0POBOE MUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
oTHbIXa, peryispHas (Qunueckas axkTUBHOCTh); (U3UYECKOrO0 COBEPIICHCTBOBAHUS, TMPU 3aAHATUSAX CIOPTUBHO-
03JI0POBUTEIIBHOM JEATEIbHOCTBIO.

TpynoBoe BocIUTaHHUE:

TOTOBHOCTBIO K TPYIY, OCOBHAHUEM LIEHHOCTH TPYAOJIFOOUS; UHTEPECOM K pasziudHbIM chepam npodeccuoHaabHOM
NEeSATeIbHOCTU, CBA3AHHBIM C MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
npodeccur U pearn3oBbIBaTh COOCTBEHHbBIE >KU3HEHHBIE TUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4YECKOMY
00pa30BaHUIO U CaMOOOPa30BaHWI0 HAa TPOTSKEHUU BCEU JKM3HH; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MAaTEMAaTUYE€CKON HAaPaBICHHOCTH.



DKOJIOTMYeCKOe BOCIIUTaHUE:!

c(hOpMHPOBAHHOCTBIO SKOJIOTUYECKON KYJIbTYPhl, IOHUMAHUEM BIIMSHHS COLMATBHO-?PKOHOMHUYECKUX MPOIIECCOB HA
COCTOSIHME NPUPOJHOM M COLMAJIBHOW CpeAbl, OCO3HAHHWEM TIJO00ANbHOIO XapakTepa »SKOJIOIMUECKHUX Mpo0diieM;
OpUMEHTalMell Ha MPUMEHEHHWE MAaTEeMaTUYECKUMX 3HaHUU [UIs peleHus 3ajad B OO0JIACTH OKPYXarolleld Cpemsl,
IUIAHUPOBAHUS MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IMOCIEACTBUN I OKPYKAIOIIEW CPEJIbI.

I{eHHOCTH HAYYHOT' O IIO3HAHUS:

c(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKu U
OOLIECTBEHHON IPAKTHKU, MOHUMAHUEM MaTEMaTUYECKONM HayKH KakK cQepbl YEIOBEUECKOW MESITEIbHOCTH, 3TaloB €€
Pa3BUTHSA U 3HAYMMOCTH JUISl PAa3BUTHS LUBUIM3ALMN; OBJIAJICHUEM S3BIKOM MAaTEMAaTHKH U MAaTEMATUYECKOM KYJIBTYpOH
KaK CpEACTBOM II03HAHMS MHpPA; TOTOBHOCTBIO OCYLIECTBIATH NPOEKTHYIO W HCCIIEIOBATENbCKYIO JESTEIBHOCTD
VHIVBUIYAJIbHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOTro mpeamera «MaTemMaThuka» XapaKTePU3YIOTCS
OBIIQJICHEM YHUBEPCAIbHBIMH HO3HAGAMETbHbIMU OCUCMBUIMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OelicmEUsMU,
VHUBEPCATILHBIMU Pe2YTSAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvuvie noznasamenvhsle oeticmsus, obecneuusaiom Gopmuposarue 6a306vix KOCHUMUBHBIX NPOUECCO8
obyuarowuxcs (oceoenue Memooo8 MNOZHAHUSA OKPYICAroWe20 MUupa, NpUMeHeHue N02UYECKUX, UCCAe008amenbCKUX
onepayuti, ymeHuti pabomams ¢ uHgopmayueii).

bazoBrie nornueckue nENCTBUSA:

e BBIABIATh M XapaKTEPU30BATh CYIICCTBEHHBIC TMPU3HAKA MAaTEMATHUYECKHMX OOBEKTOB, TOHSATHA, OTHOIICHUN
MEXIy TOHATHUSAMH; (OPMYIUPOBAThH ONpEACIeHUsT TIOHATHUH; YyCTaHABIMBATh CYIIECTBEHHBIH TMPU3HAK
KJIaCCU(HMKAIIIN, OCHOBAHUS JIsl 0000IIEHNS U CpaBHEHUS, KPUTEPUH IPOBOIUMOTO aHATHN3a,;

e BOCIpPUHUMATh, (OpMyTUpOBaTH U MPEOOPA30OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE | OTPUIATEIbHBIC,
CIMHUYHBIE, YaCTHBIC W OOIIHE; YCIOBHBIC,



BBISIBJISITh MAaTEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B (DaKkTax, JAHHBIX, HAOIIOACHUIX U
YTBEPKJCHUAX; MIPeAiaraTh KPUTEPHUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JieNlaTh  BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOYEHUH,
YMO3aKJIFOUYEHHUM IO aHAJIOTUH;

MPOBOJUTH CaMOCTOSATEIBHO JIOKA3aTeIbCTBA MATEMATHYECKUX YTBEPXKIECHUU (MpsMble U OT MPOTUBHOrO),
BBICTpAauBaTh ApryMEHTALUIO, IPUBOUTH IPUMEPBI U KOHTPIPUMEDPHI; 00OCHOBBIBATh COOCTBEHHBIE CY)KJICHUS U
BBIBOJIBL;

BBIOMpATh croco0 perieHusl yueOHO! 3a7auM (CpaBHUBATH HECKOJIBKO BapUaHTOB pELIEHUs, BBIOMpATh Hanbosee
NOJIXOJAIINNA ¢ YUETOM CaMOCTOSATEIBHO BbIJIEJIEHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIbCKHUC I[CI?ICTBPIH:

UCIIOJIb30BaTh  BOIMPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT TO3HAHUS;, (OPMYJIHPOBATH  BOIPOCHI,
dbukcupywonme MnpoTuBOpeuYne, MpodiieMy, YCTaHAaBJIMBAaTH HCKOMOE U JlaHHOe, (OPMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBAThH CBOIO MO3UIIUIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUVIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEAOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTHYECKOTO OOBEKTA, SBIICHHS, TPOIECCA, BBISBICHHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH, SBICHUSMH,
IIPOLIECCAMU;

CaMOCTOSITEILHO (popMyIupoBaTh OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHOTO HAOJIOACHUS,
UCCJIEIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYUECHHBIX PE3YJIbTaTOB, BRIBOJIOB U O0OOIIECHNUI;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IMPOLIECCA, 4 TAKKE BBIIBUTATh MPEAINOI0KEHHUS O €r0 PA3BUTUU B HOBBIX
YCIIOBUSIX.

Pa6orta ¢ nundopmanmeii:

BBISIBIISITH JeUITATH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETAa Ha BOMPOC U JIJISl PEIICHUS 3a/1a4K;
BbIOMpaTh UWH(OpPMALMIO U3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH U
HUHTEPIPETUPOBATH UHPOPMAITUIO PA3TUYHBIX BUJIOB U (POPM MpEICTABICHUS;

CTPYKTYpPHPOBATh HH(OPMAIUIO, IPEACTABIATH €€ B pa3InYHbIX (hopMax, WUTFOCTPUPOBATH Ipaduuecku;
OLICHUBATh HAAEKHOCTh WH(GOPMAITUH TI0O CAMOCTOSITENIbHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.



2) Yuusepcanvnvle KoMMyHuKamugHwle Oeticmeus, 00ecneuusarm CcoOpMUPOBAHHOCMb COYUATbHBIX HABLIKOG

o0oyuarowuxcs.
Ob6uienue:

BOCIIPHHUMATH ¥ (POPMYJIIMPOBATH CYKJEHHUS B COOTBETCTBUHU C YCJIOBHUSMHU M IEISIMH OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PelICHUS
3aJlayu, KOMMEHTUPOBATh MMOTYUYEHHBIN pe3ysIbTaT;

B Xoz€ OOCYXJCHHsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOMl TeMbl, MPOOJeMbl, perraeMoil 3aaauu,
BBICKA3bIBATh WUJCH, HAIICJICHHbIE HA MOUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUSI C CYXIECHUAMHU APYrUX
YYaCTHUKOB JMajiora, OOHApYy>KUBaTh PA3IW4YUE U CXOJCTBO IMO3UIMN; B KOpPpEeKTHOU (dopme (opMyIupoBaTh
pa3HorIacusi, CBOU BO3PAXKEHUS;

MPECTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEAOBaHMs, TPOEKTA; CAMOCTOSITEIHLHO BEIOMPATH
dbopmaT BBICTYIUIEHUS ¢ YUETOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHUYECTBO:

MOHUMAaTh W HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBUIYAIbHOW pabOThl MpHU pEHICHUH Yy4eOHBIX
3a/lay; TPUHUMATH TIIeJTb COBMECTHOM NEATEeIhHOCTH, IUIAHUPOBATh OpPraHU3alMI0 COBMECTHOW pPabOTHI,
pacrpefensiTh BUAbI pabOT, JOrOBAapUBATHCS, OOCYXXAATh MPOLECC U Pe3yabTar padoThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYIIOBBIX QopMmax paboTel (00Cyx)aeHusi, oOMEH MHEHUH, «MO3TOBbIE IITYPMBD» U HHBIC);
BEITIOJTHATH CBOIO YacTh PaOOThI MU KOOPAWMHUPOBATH CBOU JICHCTBUS C NPYTUMHU YiICHAMU KOMAaHBI, OIICHUBATH
KaueCTBO CBOETO BKJIaJa B OOIINI IPOIYKT MO KPUTEPHUIM, CPOPMYITUPOBAHHBIM YIYaCTHUKAMH B3aUMOCHCTBUAI.

3) Vhusepcanvhvie pecyisamuenble oelicmaus, 006ecneuusarom Gopmuposane CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX

HABLIKOG TUYHOCTNU.
Camoopranuzanus:

COCTaBJIATh IUJIaH, aJTOPUTM pEHICHUS 3aJauyM, BBHIOMPATh CIOCOO pelIeHUsi ¢ y4€TOM HMMEIOLIUXCS PECypCcOB U

COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.
CaMOKOHTPOJIb:



e BJAJCTh HaBBIKAMU ITO3HABATEIHLHON peQIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX ICHUCTBUM U MBICIUTEIBHBIX
MPOIIECCOB, WX pE3yJbTAaTOB; BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTpPOJIS IMpolecca U pe3ysabTara
pelIEHNUs] MATEMaTUYECKOM 3a/1a4uu;

e TPEABHUACTH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IIPU PEIICHUU 3a7]a41, BHOCUTHh KOPPEKTUBHI B IESTEIBHOCTh
Ha OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATb COOTBETCTBHE Pe3yjIbTaTa LIEJIU M YCIOBUSAM, OOBSICHATH MPUYMHBI JOCTHKEHUS WM HEIOCTHXKCHHS
pe3yJbTaTOB JIEITEIHPHOCTH, HAXOUTh OIINOKY, aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI

OcBoenue yuyeOHOro kypca «Aurebpa M Hadaja MaTEeMAaTHYECKOIO aHalIM3a» Ha YPOBHE CpEeIHEro OOIIero
00pa3zoBaHMs TOJHDKHO 00ecreunBaTh JOCTHXKEHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTebHbIX PE3yIbTaTOB:

10 KJIACC

Yucia v BLIYUCTICHUS

OnepupoBaTh MOHATUSIMU: pPAlMOHATBLHOE M JIEUCTBUTEIBLHOE YHCIO, OOBIKHOBEHHAsT M JECATHYHAs ApOOb,
MIPOLICHTHI.

BrimonHaThs apudmMernueckue onepaiuy ¢ pardoHaIbHBIMU U JIEHCTBUTEILHBIMU YUCIAMU.

BrImoaHaTh puOmmkEHHBIC BRIYMCICHUS, UCIIONB3Ys IIPaBUjIa OKPYIJICHUS, JIeJaTh IPUKUIKY U OIEHKY pe3yibTaTa
BBIYKCJICHUI.

OnepupoBaTh MOHATUSIMU: CTENEHb C IEJBIM IOKa3aTeaeM; CTaHAapTHas GopMa 3alucH JEeUCTBUTEIBLHOIO YHCIa,
KOpEHb HATypaJbHON CTENEHH; HCIIONh30BaTh MOAXOAAIIYI0 (OpMy 3amuCH JEUCTBUTEIBHBIX YHCEN IS PEUICHUS
MPAKTUYECKUX 3aJ]1a4 U IPECTABIICHUS JAHHBIX.

OnepupoBaTh MOHATHSIMH: CUHYC, KOCHHYC W TaHI'€HC MPOU3BOJIBHOIO YIJja; UCIOJb30BATh 3alMCh MTPOU3BOJIBHOIO
yTiia yepe3 00paTHbIe TPUTOHOMETPUIECKUE (PYHKIIHH.

YpaBHeHUs] M HEPABEHCTBA



OnepupoBaTh TMOHIATHSIMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JI0€, pAIMOHAIBHOE, HPPALMOHAIBEHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YpaBHEHHUE,

BrinonusTs npeodbpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U pelllaTh TPUTOHOMETPUYECKUE YPaBHEHUS.

BrimonusaTh peoOpa3oBaHuUs ITIENBIX, PAMOHAIBHBIX M UPPAIMOHAIBHBIX BBIPAKEHUN W periaTh OCHOBHBIC THIIBI
IENBIX, PAIMOHATBHBIX ¥ HPPAITMOHABHBIX YPaBHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JJIsl PEIICHUS MaTeMaTUYEeCKUX 3a/]1a4 M 3aJ1a4 U3 PA3IMUHbIX 00JIacTel HayKu
Y peasbHOW JKU3HMU.

MogenupoBath peanbHble CUTyallud Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA IIO
YCIIOBUIO 3a]]a41, UCCIIE0BATh MOCTPOCHHBIE MOJIENU C UCTIONh30BAHUEM alllapara aareopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATHAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (PYHKIIMH, 00JIACTh ONPEACICHUS U MHOXXECTBO 3HAYCHHI
¢yHkuuu, rpadguk GyHKINH, B3aUMHO 0OpaTHbIE (YHKLIUH.

OnepupoBaTh MOHATUAMH: YETHOCTh M HEUETHOCTh QYHKIIUU, HYJIW (YHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTRA.

Ncnonb3oBath rpa@uky GyHKIMM 715 pellieHus ypaBHEHUH.

Crpouth u uydTaTh TpaQUKA JHHEHHOW (YHKIUH, KBAAPATUIHOW (YHKIMH, CTENECHHOW (YHKIMH C TEIbIM
MOKa3aTeNeM.

Hcnonp3oBaTh rpaduku GYHKIUN TSI MCCIIEAOBAHUS MPOIIECCOB M 3aBUCHUMOCTEH MPH PEIICHUH 3a7ad U3 APYTUX
y4€OHBIX MPEAMETOB U PEATbHON KU3HH; BhIpAXaTh (HOpMYyIaMu 3aBUCUMOCTH MEX/1y BETUIMHAMM.

Havana maTeMaTH4ecKkoro anajamnsa

OmnepupoBaTh MOHIATHIMH: MTOCIIEOBATEILHOCTD, apu(MEeTUYECKasi U TEOMETPUYECKasi MPOTPECCHH.

OmnepupoBath MOHATUSAMU: OECKOHEYHO YOBIBaIOIAsl TeOMETpUYECKas porpeccusi, cymma 0ECKOHEUHO YObIBaroUIe
reOMETPUUECKOU MPOrPECCHH.

3amaBaTh MOCIEIOBATEILHOCTH PA3IUYHBIMH CTIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA II0CJIEIOBATEIBHOCTEN M MPOIPEeCCUM Ui PELICHUs pEeabHBbIX 3a4a4 IPUKIAJTHOIO
XapakTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHITHSIMH: MHOXXECTBO, OMEPAINH HAJ MHOKECTBAMH.



Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JJ ONUCAHUS PEAbHBIX MPOLECCOB U SIBICHUM, IPU PEIICHUN
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB.
OnepupoBaTh NOHATUSIMU: ONIPEICIIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh NOHATHAMM: HATypajbHOE, IEJIOE YMCIO; HCIOJb30BaTh MPU3HAKU JEIUMOCTH LENIBIX YHCET,
Pa3I0KEHNE YUCIIA HA ITPOCTHIE MHOXKHUTENH ISl PELICHUS 3a1a4.

OnepupoBath MOHATUEM: CTENEHD C PALMOHAIBHBIM IIOKA3aTEJIEM.

OnepupoBath NOHATUSAMH: JJOrapu(M YUcia, 1eCATUIHBIE U HATypaJbHbIE JIOrapru(MBbI.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHATh CBOMCTBA CTENEHM [UIsl MpeoOpa3oBaHUs BBIPAXKEHMI; ONEpPUPOBATh MOHATUSAMHU: IOKa3aTelbHOE
YPAaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI II0KA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BrinonssaTe npeodpa3oBaHusi BEIPAXKEHUM, COAEpKAIIMX JIOrapu(Mbl; ONEpUPOBATh MOHATUAMHU: JIOrapuPMHUUECKOe
ypaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIbI JJOrapU(PMUUYECKUX YPABHEHUIN U HEPABEHCTB.

Haxoaute pemenus npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMHU: CHUCTEMA JIMHEHHBIX YPAaBHEHHM W €€ pelleHue; HCIOJIb30BaTh CUCTEMY JIMHEWHBIX
YPaBHEHHM JJIs1 pEUIEHUS MPAKTUYECKUX 3a7a4.

Haxonute pemenyst npoCTENIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

MopaenupoBaTh peajibHble CUTYallMM Ha SI3bIKE ainreOpbl, COCTAaBIISITh BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA U
CUCTEMBI 10 YCIOBHUIO 3aJa4H, UCCIIEN0BATh IIOCTPOECHHBIE MOJIENU C UCIIOJIB30BAHUEM ammnapara aareOpsl.

DOyHKUMHU U TpaGuKH

OneprpoBaTh MOHATUSAMU: NEpHOAUYECKass (QYHKIUS, TPOMEXKYTKH MOHOTOHHOCTH (DYHKLMH, TOYKH SKCTpPEMyMa
¢yHKIMM, HauOosiblllee W HaMMEHbIIEe 3HaueHUs (PYHKIMM Ha NPOMEXKYTKE; MCIIONb30BaTh UX JJI HCCIIEIOBAHUSA
(yHKIMU, 33TaHHON rpaduKOM.



OnepupoBaTh NOHATHUSIMHU: TpPaQUKUA MOKA3ATENbHOW, JIOrapu(MHUUECKOW M TPUTOHOMETPUUYECKUX (DYHKIIHIA;
U300paXkaTh UX HA KOOPJAMHATHON MJIOCKOCTU U UCIIOJIB30BATh JJIsl PEIICHHs] YPAaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPJUHATHOM IUIOCKOCTH TpaUKH JMHEWHBIX YpaBHEHUM U HUCHOJIb30BaThb MX JUIS PEIICHUS
CHUCTEMBI JJUHEHUHBIX YPaBHEHUN.

Wcnonb3oBaTh rpaduku GyHKIMMA 715 UCCIE0BAHUS IPOLIECCOB U 3aBUCUMOCTEMN U3 APYIHX YYEOHBIX TUCLUTUIMH.

Hayana maTteMaTH4eCKOro aHajamsa

OnepupoBaTh MOHATUAMM: HEINpepbIBHAs (PYHKUMS;, MPOU3BOJAHAS (YHKIMH; MHCIIOJIBb30BATH T'€OMETPUUYECKUN U
(du3ndIecKuil CMBICI MTPOU3BOTHON [T pEIICHUS 3a/1a4.

Haxonuth npou3BOJHBIE 3JIEMEHTAPHBIX (PYHKUUH, BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHHS, YACTHOIO
byHKIU.

Hcnonp30BaTh MPOM3BOAHYIO JUIsI HCCIENOBAaHUS (YHKIMM HAa MOHOTOHHOCTb M 3KCTPEMYMBI, TNPUMEHSThH
pe3yNbTaThl UCCIAEIOBAHMS K TOCTPOEHUIO I'PA(PHUKOB.

Hcnonp30BaTh NpOM3BOAHYIO Ui HAXOXKIACHUS HAWJIY4ILEro PEHIEHUs B MPUKIAJAHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMHMYECKHX, 3a7a4ax.

OnepupoBaTh NOHATUSMHU: TEPBOOOpa3Hasi W HHTErpajig; MOHMMATh TEOMETPUYECKH U (PU3MUECKHil CMBICH
MHTErpaa.

Haxonute nepBooOpa3Hblie 3JIEMEHTAPHBIX (DYHKIIHM; BEIUUCIATH HHTErpai no popmyne Herotona—JIelonuna.

Pemars nmpukiaaHele 3ajaud, B TOM YHCJIE COLUUAIBHO-DKOHOMUYECKOTO M (PU3NYECKOrO XapakTepa, CpelCTBaMU
MaTEMaTUYECKOTI0 aHAJIN3A.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
N KonnyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u (uudpoBbIe)

Kontpoabn IIpakTHYeck

M| TeM HPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl

/ pecypchl

n




MHnokecTBa palrOHAJIBHBIX U
I[GI\/JICTBI/ITGJ'II)HI)IX YHUCCII.

bubmuoreka [JOK

14 1 https://m.edsoo.ru/1568a
PanmonansHbie ypaBHEHUS U ba3
HEPaBEHCTBA T
but6mmoreka [IOK
O .C
ynicuun u rpauki. Crenexs 6 https://m.edsoo.ru/1568a
C IIeJIBIM TTOKa3aTeseM
ba3
ApudmMeTnueckuii KOpeHb n— bu6muoreka [IOK
oil crenenu. MppanmonanbHbie 18 1 https://m.edso0o.ru/1568a
YpaBHEHUS U HEPABEHCTBA ba3
dopmyitbl bubnuotexa [JOK
TPUTOHOMETPUU. TpUrOHOMETP 22 1 https://m.edsoo.ru/1568a
MYECKUE YPABHEHHUS ba3
but6mmoreka [IOK
[locnenoBatenbHOCTH U
5 https://m.edsoo.ru/1568a
nporpeccuun ba3
[ToBTOpenue, o600IIEHKE, bubmmorexa [OK
N 3 1 https://m.edsoo0.ru/1568a
cUCTeMaTH3aIlHs 3HAHUI ba3
OBIIEE KOJIMYECTBO YACOB 68 4 0
[10 ITPOI'PAMME
11 KJIACC
N¢ KoandecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U
KonTpoabu IMpakTnyeck (uudposbie)
TeM MPOrpamMMbl Bcero
n ble padoThbI ue padoTbl o0pa3oBaTe/ibHbIE
/ pecypchl
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n
Crenenb ¢ palioHaIbHBIM
bubmoreka [IOK
nokasarenem. [lokasarenpHas
1 12 https://m.edsoo.ru/f11c4
¢ynkuus. [TokazaTenbHble afid
YpaBHEHMS U HEpaBEHCTBA T
Jlorapudmuueckast GyHKIHS. bubnmnorexa [IOK
2 Jlorapudmuueckue ypaBHEHHS 12 https://m.edsoo.ru/f11c4
Y HEPaBEHCTBA afd
Tpuronomerpudeckue
(yHKIIH 11 uX rpaduKH bu6muoreka [IOK
3 i P ' 9 https://m.edsoo.ru/fllc4
Tpuronomerpuyeckue afid
HEpPaBEHCTBA T
IIpouzBoanas. Ilpumenenue bubmorexa LOK
4 P 5 P 24 https://m.edsoo.ru/f11c4
MIPOU3BOIHOM
afd
bubnunorexa LIOK
5 WuTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/f11c4
afd
bubmunorexa IHOK
6 CucteMbl ypaBHEHHI 12 https://m.edsoo.ru/f11c4
afd
but6mmoreka [IOK
7 HarypanbHble 1 1e7bIe Yncia 6 https://m.edsoo.ru/f11c4
afd
butmmoreka [IOK
I1 , 0600 ;
8 OBTOpEHHE, 000 meHIiIe 18 https://m.edsoo.ru/f11c4
cUCTeMaTH3alMs 3HaHUI
afd
OBUIEE KOJIMYECTBO YACOB 102
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I10 ITPOI'PAMME

IPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
IHPOI'PAMMBI

10 KJIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 0o1ero
npoBepsaeMor
POBEP o0pa3zoBaHus
0 pe3yJbTara
1 Yucna ¥ BEIUMCIIEHUSA
1.1 OrnepupoBaTh MOHATHIMU: PAIIMOHAILHOE U ACHCTBUTEIBLHOE YHCII0, OOBIKHOBEHHAS U JECATUYHAS APOOH, MPOIEHTHI
1.2 BrimonHsaTs apudmeTndeckue onepari ¢ paidoHaIbHBIMU U IEUCTBUTEIILHBIMU YU CIIAMU
13 BrImosHATE TpUOIMKEHHBIE BBIYUCIICHUS, MCIIOIB3YS MPaBHJIa OKPYIJICHHS, ACNaTh MPUKUIKY M OICHKY pe3yibTaTa
BBEIUMCIICHUN
OnepupoBaTh MOHATUSMU: CTENICHB C IEJIBIM TIOKa3aTeieM, CTaHAapTHas (opMa 3aruch JIeHCTBUTEIIEHOTO YHCIa, KOPESHb
1.4 HATYpaJIbHOM CTETICHH; HCIIOIh30BATh MOIXOSIIYI0 (GOopMYy 3amucH IeWCTBUTENBHBIX YHUCEN AJISl PEIICHUS MPAaKTUISCKUX

3aa4 1 NpCACTaBJIICHUSA JaHHBIX




OHGpI/IpOBaTI) IOHATHUAMU: CUHYC, KOCUHYC U TAHI'CHC IMMPOU3BOJILHOI'O yrja; UCIOJb30BATh 3allUCh IMMPOU3BOJILHOI'O yrja

Lo yepe3 00paTHbIE TPUTOHOMETPHUUECKUE (PYHKITUH
2 VYpaBHEHMsI 1 HEPABEHCTBA

91 OnepupoBaTh MOHITUSIMH: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, 1€JI0€, pAallMOHAIbHOE, UPPALIMOHAIBLHOE ypaBHEHUE,
' HEPAaBEHCTBO, TPUTOHOMETPUUYECKOE YPAaBHEHNE

2.2 BeinonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH U peliaTh TPUTOHOMETPUYECKUE YPABHEHUS

23 BeinonHsaTe mpeoOpa3oBaHust HENbIX, PAMOHAIBHBIX U UPPAIIMOHAIBHBIX BBIPAXXCHHUN U pelIaTh OCHOBHBIE THIIHI IEJIBIX,
' paIMOHATBHBIX U HPPALMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB

24 [TpumeHsTh ypaBHEHMS M HEPABEHCTBA JUISl PELLICHHMsST MAaTEMAaTUUECKUX 3aJad M 3aJa4 U3 pa3IMyHbIX oOjacTell HayKu U
' peaIbHOM JKU3HU

)t MonenupoBaTh peabHble CUTYAIlMH Ha A3bIKE aJreOpbl, COCTABIATh BBIPAXKEHUS, yPAaBHEHHUS, HEPABEHCTBA 110 YCIOBHIO
' 3aJ]auu, UCCIIEI0BATh IIOCTPOCHHBIE MOJIENIU C UCIIOIb30BAHUEM arlllapaTta ajareopsl
3 @OynHkwm u rpadukn

31 OnepupoBaTh HOHATHAMM: (QYHKIHS, CIIOCOOBI 3alaHus (YHKIMH, 00JacTb ONpEIeNICHHs M MHOXKECTBO 3HAUCHHM
' ¢bynkuuy, rpadpuk GyHKINK, B3AUMHO 00paTHBIE (PYHKITUH

3.2 OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKIIMHU, HYJIN (DYHKIINH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBaTh rpaduku GyHKIUN IS pEIIeHUs] ypaBHEHUI

3.4 Crtpouts ¥ unTaTh rpaduKy JMHEHHON (QYHKIMU, KBaIpaTUUYHOW (PYHKIINU, CTETIEHHON (YHKIIUU C LEJIBIM IT0Ka3aTelleM

35 Hcnonb3oBaTh rpaguku (QyHKIMHA Ui KCCIIEAOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH NpPU PEIICHUWH 3aJad M3 JPYrux
' y4eOHBIX PEAMETOB U PEabHOM KU3HH, BEIPAXKATh (POPMYIIaAMU 3aBUCUMOCTH MEX]y BETMUYMHAMU
4 Hauana maTemaTuueckoro aHanusa

4.1 OnepupoBaTh NOHATUSAMHU: [TOCIIEI0BATEILHOCTD, apU(hMETHUECKAsk U TeOMETPUYECKasi IPOTrpecCuu

42 OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaIOIlas reoMeTpUYecKas Mporpeccusi, cyMMa OECKOHEYHO YyObIBaroIien

reOMETPUYECKON POTrPECCHH




4.3

3aI[aBaTI) IMOCJICA0BATCIIbHOCTHU Pa3JIMYHbIMU crocobamu

4.4 Hcronb30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEH U MPOTPECCUH IS PELICHHS PeabHBIX 3aau MPUKIaTHOTO XapaKTepa
5) MHoXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATHIMHI: MHOXECTBO, OTIEPAIIUU HAJl MHOKECTBAMHU
5 5 Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIA ammapaT JUIsl ONMHCAHHS PEABHBIX IMPOIECCOB WM SBJICHHM, TPU PEHICHUH
' 3aJ1a4 U3 IPYruX y4eOHBIX MPEIMETOB
5.3 OnepupoBaTh MOHATHIME: ONpeIeJICHIE, TEOpEMa, CIIEACTBHE, JOKA3aTEIbCTBO
11 KJIACC
Kon N .
IIpoBepsiemble MpeIMeTHbIE Pe3yabTATHI OCBOECHHSI OCHOBHOI 00pa30BaTeJIbLHOI MPOrpaMMbl CPeTHET0 O0IIIET0
MPOBEPSIEMOT 0 oGpazoBams
pe3yJabTara
1 Yucia u BIYUCICHUS
11 OnepupoBarTh MOHATHAMH: HATypallbHOE, II€JI0€ YHCIIO; WCIOIL30BaTh TPU3HAKK JIETUMOCTH IIEJBIX YHCEll,
' pa3oKeHUE YMCIia Ha TPOCThIC MHOXKUTEIN JIJISl PEIICHUs 3a/1a9
1.2 OnepupoBath MOHITHEM: CTEIIEHB C PAIMOHATLHBIM MTOKa3aTeIeM
1.3 OnepupoBaTh MOHATUSIMHU: JIOTApU(PM YHCIIa, JECATUIHBIC U HATYypaJbHBIC JIOTapU(PMBI
2 VYpaBHEHUsI U HEPABEHCTBA
’1 [lpuMeHSTh CBOWMCTBAa CTENEHW JUIsI MPeoOpa3oBaHUs BBIPAKCHUH, OMEPUPOBATH TOHATHIMH: MOKa3aTeIbHOE
' ypaBHEHHE ¥ HEPABEHCTBO; PEIIaTh OCHOBHBIE TUITBI TIOKA3aTEIbHBIX YPABHCHUH 1 HEPABEHCTB
25 BeImonHaTe ipeoOpa3oBaHus BBIPAKEHUH, COACPKAIMUX JIOTapU(PMBbI, ONEPUPOBATH MOHATHIMH: JIOTAPUPMUIECKOE
' ypaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHBIE TUIIBI TOTAPU(PMUUECKIX ypaBHEHUI 1 HEPABEHCTB
2.3 HaxoauTh penieHns mpoCcTeHIIMX TPUTOHOMETPUICCKUX HEPABESHCTB




OnepupoBaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUM M €€ pEIICHHE; HCIOJb30BaTh CHCTEMY JIMHEHHBIX

24 YPaBHEHUH /JIs PELLEHUS IPaKTUYECKUX 3a]a4

2.5 HaxonuTh perieHust npocTeHInX CUCTEM M COBOKYITHOCTEH PallMOHAIbHBIX YPABHEHUN M HEPABEHCTB

26 MonenupoBaTh peajibHbIE CUTYallUU Ha SI3bIKE aJIr€Ophl, COCTABIIATH BHIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
' 10 YCJIOBHUIO 33]]a4H, HCCIIE0BATH TIOCTPOCHHBIC MOJICIH C HCIIOJIB30BAHUEM arrapara ajureOpbl
3 OyHKIMU U TpaduKu

OnepupoBaTh MOHATHSAMHU: TEpHOAMYECKas (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH (YHKUIUH, TOYKH SKCTpeMyMma
3.1 GbyHKIMHM, HauOoJbIIee W HAWMEHbIIee 3HaYeHUS (DYHKIMHM Ha TPOMEXKYTKE; HCIOJIb30BaTh WX MJS WCCIECJOBAHUS
¢byHKIMH, 3a1TaHHOM TrpaduKoM

3.9 OnepupoBaTh NOHATUSAMU: TPAPUKH IMOKA3ATEIBHOM, JOrapu(PMUIECKON U TPUTOHOMETPUIECKHUX (DYHKIINI; H300pakaTh
' UX Ha KOOPJMHATHOM INIOCKOCTH M UCIIOJIB30BATh [Vl PEIICHHUs YPABHEHUH U HEPAaBEHCTB

33 N300pakaTh Ha KOOPAWHATHOM MIIOCKOCTH I'paUKU JTMHEHHBIX YPaBHEHUN U MCIIOIB30BaTh UX JUISl pEILICHHS CUCTEMBbI
' JIMHEWHBIX YPABHEHUN

34 HcnonpzoBath rpaduku pyHKIMN A MCCIEIOBAaHUS MPOIECCOB U 3aBUCUMOCTEN U3 APYTUX YUeOHBIX JUCIMITINH
4 Hauana maTemMaTH4eckoro aHanmsa

41 OnepupoBaTh MNOHATHSAMU: HENpEpbIBHAas (QYHKLUSA, MPOU3BOAHAS (DYHKIMH; HCIOJIb30BaTh TI'E€OMETPUYECKHH H
' (bu3nueckuil CMbICI MPOU3BOAHOMN JJISl pELIeHUs 3aa4

42 HaxonuTh npou3BOAHbBIE 3JEMEHTapHBIX (YHKUUM, BBIYMCIATH HPOM3BOJHBIE CYMMBI, IPOMU3BEAEHUS, YACTHOTO
' byHKIMHA

43 Hcnonp3oBaTh NpOU3BOIHYIO JUISl MCCIEN0BAaHUS (DYHKIIMM Ha MOHOTOHHOCTb M AKCTPEMYMBI, IPUMEHSThH PE3YJIbTAThI
' HCCJEeI0BaHUS K IOCTPOEHHUIO rpapuKoB

a4 Hcnonb30BaTh NMPOU3BOAHYIO JJISI HAXOXKJEHHUS HAWIYUIIEro PEUIeHHs B NPHUKIATHBIX, B TOM YHCIE COIMAIBHO-
' HKOHOMHMUECKUX, 3a7a4ax

4.5 OmnepupoBaTh NOHATUSAMHE: IEPBOOOPA3HAS U MHTETPAIT;, TIOHUMATh TEOMETPUICCKUN B (PU3UUYECKUIA CMBICIT HHTETpaja




4.6 Haxonuth nepBooOpa3Hble 3JIeMEHTAaPHBIX (PYHKIMA, BEIYUCIATH HHTETpa o popmyie HetoTona — JleiiOHuma

47 Pematsn MNpUKIAAHBbIC 3aJda4H, B TOM YHUCIIC COLIHUAIIBHO-9KOHOMHWYCCKOI'O H (1)I/I3I/I‘ICCKOFO XapakTepa, CpeaACTBaMu

MaTEeMaTH4YCCKOI'O aHaJin3a

HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
Parnonanpupie yncna. OOBIKHOBEHHbBIE M JIECATHYHBIE IpOOHU, MPOLEHTHI, OECKOHEUHBIE MEPHOAMYECKUE IpoOH. ApudmMernueckue
1.1 olepalyu C palMoHAJbHBIMU YHUCIAMH, PeoOpa30BaHUsl YHCIIOBBIX BbIpaxkeHUH. [IpumeHenue npobel M MPOLEHTOB S peIIeHUs
IIPUKJIAJHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU
19 JetictButenbHble 4Ynciia. PamyoHanbHbIE W HppallMOHAIBHBIE YHCTAa. ApuMETHYECKHE Olepandd ¢ JEeWCTBUTEIbHBIMU YHCIIAMHU.
' [TpubnuxEHHbIE BHIYUCIICHUS, IPAaBUiIa OKPYIJIEHNS, IPUKHUIKA U OLIEHKA Pe3y/IbTaTa BbIYUCICHHM
13 Crenenb ¢ nenbiM nokasaresneM. CtangapTHas (opMma 3anucu AeHCTBUTEIBHOTO uucia. Mcnonap3oBanue noaxoasmeil Gpopmel 3anucu
' JIEMCTBUTEIIBHBIX YHCEI U1 PELIEHUS PAKTUYECKUX 3a/1a4 U NIPEACTABICHUS TaHHBIX
1.4 ApudmeTrueckuil KOpeHb HaTypaibHOM cTeneHu. JlefcTBUsI ¢ apupMEeTUUECKUMU KOPHIMU HAaTypaJIbHOM CTENEeHU
1.5 CuHyc, KOCUHYC ¥ TAHT€HC YACIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHI'€HC YUCJIOBOTO apryMEHTa
2 YpaBHEeHMs 1 HEpaBEHCTBA
2.1 ToxaecTBa v TOKIECTBEHHBIC TPEOOPa30BaAHUS




2.2

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI

2.3 VYpaBHeHMe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTo HHTEpBaIoOB

24 Pemrenue nenpix U 1poOHO-pAIIMOHABHBIX YPaBHEHH U HEPABEHCTB

2.5 Perenue uppanmoHanbHbIX YpaBHEHUM U HEPAaBEHCTB

2.6 Pemenuie TpUroHOMeTpUUECKUX YpaBHEHHM

2.7 [TpumeHeHre ypaBHEHUH M HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUECKUX 3ajiay ¥ 3a]a4 U3 Pa3IUYHbIX 00JacTel HAyKU U PeaibHOM KU3HU
3 @OyHKUMU U TpaduKu

3.1 Oynxyst, cnocoOsl 3a1anus Gpynkuuu. ['paduk Gynkumuu. BzaumHo o6patHbie GyHKINN

3.2 OObnacTp omnpeaeneHus U MHOeCTBO 3HaueHM pyHkumu. Hymum dynkumu. IIpomexyTku 3HakomocTtosHCTBA. UYETHBIE W HEUYETHBIE
. byHKIIUN

3.3 CrenenHas GyHKIUS ¢ HATYPaJIbHBIM U LeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0if cTeneHu

3.4 TpuronoMmerpudeckas OKpyKHOCTb, OTIPe/IeIIEHUEe TPUTOHOMETPUYECKUX (PYHKIIMI YMUCIIOBOTO apryMeHTa
4 Hauana maTemMaTHueckoro aHaimsa

4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIE0BATEIbHOCTEH. MOHOTOHHBIE ITOCTIEI0BATEILHOCTH

Apudmernueckass U reomMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromas reomeTrpuueckas mporpeccus. CymMma OeCKOHEYHO
4.2 yObIBaromieil reomeTpuueckoil nporpeccur. Gopmysa CIIOXKHBIX HPOLEHTOB. Mcronp30BaHME MPOrPECCUM sl PELICHUs peabHBIX
3aJa4d NPUKJIAJHOTO XapaKTepa

5) MHokecTBa 1 JIOTHKa

£ 1 MHoxecTBO, onepanuu HaJl MHOXecTBaMH. [[uarpammbl Oiinepa — Benna. IlpumeHeHne TeopeTHMKO-MHOXKECTBEHHOT'O ammnapara i
' OIKCAHMsI pealIbHBIX MTPOLECCOB U ABJICHUHN, IPH PEILICHUH 33]a4 U3 APYIUX Y4eOHBIX NIPEIMETOB

5.2 Omnpenenenue, Teopema, CIeACTBUE, J0Ka3aTEILCTBO

11 KJIACC




Kox

HpOBepHeMLIﬁ IJIEMEHT COACPKAHUSA

1 Yucna u BBIYUCICHUSA

11 HatypanbHsle u nensie yncna. [Ipu3Haku 1eIMMOCTH LEJIBIX YUCEeT

1.2 Crenesb ¢ paloHalbHbIM NOKa3aTeneM. CBoicTBa cTeneHu

1.3 Jlorapudm uucna. /lecATHYHbIC U HATYpPAIbHBIC JIOTAPH(PMBI
2 VYpaBHEHMs U HEPAaBEHCTBA

2.1 [IpeoOpa3oBaHre BBIpAKEHHIA, COACPIKALIMX JIOTAPUDMEI

2.2 [IpeoOpa3oBaHue BBIpAKEHU, COAEPKALIMX CTEIIEHH C PALlMOHATIBHBIM MTOKa3aTeIeM

2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24 [Toka3arenbHble ypaBHEHHS U HEpAaBEHCTBA

2.5 Jlorapudmuueckue ypaBHeHHSI U HEPABEHCTBA

2.6 Cuctembl TUHEWHBIX YpaBHEHUH. Perienne npukinagHbIx 3a4a4 ¢ IOMOLIbIO CUCTEMbI JMHEHHBIX YPaBHEHUH

2.7 CucTeMBbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB

28 [IpuMeHeHHe ypaBHEHM, CUCTEM M HEPaBEHCTB K PELICHHWIO MaTeMaTHYEeCKUX 3aJad M 3a/ad M3 Pa3JIM4HbIX oOjacTedl HayKu U
' peaIbHOM JKU3HU
3 QOyHKIMH U TpaQUKH

31 Oynkuus. [lepuognueckue ¢pynkunu. [IpomexxyTkn MOHOTOHHOCTH GYHKIMU. MakcuMyMbl 1 MUHUMYMBI (pyHKIIMHM. Hanbosnbiiee
' U HauMeHblllee 3HaueHHe (PYHKIHUU Ha IPOMEXKYTKE

3.2 Tpuronomerpudeckne GyHKIINU, UX CBOMCTBA U TpauKH

3.3 Ioka3zarenbHas u norapudmudeckas QyHKIUU, UX CBOHCTBA U IpaUKH

3.4 Hcnonb3oBanue rpadukoB GyHKIUH IS peIIeHUs] YpaBHEHUN U TMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB GyHKIUHM 1715 UCClIe0BaHMSI TPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIe BOZHUKAIOT MIPU PEILIEHUH 33134 U3
' JpYrux y4eOHBIX MPEAMETOB U pPealbHOM KU3HU
4 Hauana MaTeMaTH4YeCcKOro aHain3a




4.1 HenpepriBable pyHKIIMN. MeTOT MHTEPBAIOB JIJIsl PELLICHUS] HEPABEHCTB

4.2 [IpousBognas ¢yukiuu. ['eoMmerprueckuii u GU3NYECKUNA CMBICT POU3BOTHOMN

4.3 [IpousBoHbIe A1eMeHTapHbIX PyHKINNA. DOPMYIIbl HAX0XKIECHUS TPOU3BOJIHON CYyMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIUI

A4 [IpumeHeHHe TNPOU3BOAHON K HCCIENOBaHUIO (DYHKIMIA Ha MOHOTOHHOCTh M 3KcTpeMyMmbl. HaxokiaeHue HamOONbLIETO |
' HAMMEHBIIEro 3HaYeHUs PYHKIUHN HA OTpE3Ke

A5 [IpumeHeHre NPOM3BOAHOM I HAXOXKICHMS HAWIYYIIEr0 PELICHHs B NPHUKIAAHBIX 3aJadax, Ul OINPENCICHUS CKOPOCTH
' nporiecca, 3alaHHOTro (GOPMYIION WK rpaduKoM

4.6 [lepBooOpa3znas. Tabauia nepBooOpa3HbIX

4.7 WuTerpan, ero reomerpudeckuii 1 pu3ndeckuii cMbIc. Beraucienne naterpana mo popmyne Herorona — Jleiibamnia

INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJBbHON TPOT'PAMMBI CPEJTHEI'O OBIIIET'O OGPA3OBAHUS

Kon
IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM Pe3yJbTaTaM OCBOEHHsI OCHOBHOMH 00pa3oBaTeIbHOI MPOrpaMMbl
NpoBepsieMOro
POBep cpeaHero ooduero oopasoBaHus
TpeOOBaHMS

Brnanenue meTomaMu 1OKa3aTeNbCTB, aJTOPUTMAMM PpEIICHUS 3ajad; yMEeHHe (GopMyIupoBaTh M OINEPHPOBATH
MOHATUSAMMU: OIPEACIICHUE, aKCUOMa, TeOpeMa, CIIEACTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEJIbCTBO, PAaBHOCUJIbHBIC
(OpMyYIMPOBKH; MPUMEHSTh UX; YMEHHE (OPMYINPOBATH OOPATHOE U MPOTUBOIIOIOKHOE YTBEpPKICHHUE, IPUBOAUTD
1 IIpUMEPBl U KOHTPIPHUMEPHI, HCIIONB30BAaTh METOJ MAaTEeMaTUYECKOM HHIYKLUHH; IPOBOAUTH [OKa3aTEIIbHBIC
pacCyXKIeHHs IPU PEIICHUM 3aJay, OLCHUBATh JIOTMYECKYIO IIPABUIBHOCTb PACCYXKIACHUH; YMEHHE OIEpUPOBATh
MOHATUAMM: MHOYKECTBO, IOJMHOXKECTBO, OIEPALMM HaJ MHOXECTBAMH; YMEHHE HCIIONb30BaTh TEOPETUKO-

MHOKECTBESHHBIN amnmnapar 4t onucaHus pe€alibHBIX IIPOLECCOB U SIBIICHHH U IIpu pC€IICHUN 3aga4, B TOM 4YHCJIC U3




Ipyrux y4eOHBIX TPEIMETOB; YMEHHE ONEepPHpOBATh MOHATHAMHU: rpad, CBs3HBIN Trpad, AepeBo, muKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJ]aBaTh M OMHUCHIBATH rpadbl Pa3IMUHBIMU CIIOCOOAMM; MCIIOIB30BATh I'padbl MPU PELICHUN

3aaa4d

YMeHue onepupoBaTh MOHATHSAMU: HATYpPajJbHOE YHUCIO, LIEJIO€ YUCIIO0, CTENEHb C LEJIbIM I0Ka3aTeleM, KOPEHb
HaTypaJlbHOM CTENEHHW, CTENEHb C palMOHAJIbHBIM I10KAa3aTeleM, CTENEHb C JEHCTBUTEIBHBIM I10KA3aTENEM,
jJorapudm dYucia, CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJILHOTO YHUCIA, OCTATOK IO MOIYJIIO, pallOHAIbHOE YHCIIO,
HPpAIMOHAIEHOE YHCJIO, MHOXXECTBA HATypPaJbHBIX, IEJBbIX, PAIMOHAJIBHBIX, IEUCTBUTEIBHBIX YHCEIN; YMEHHUE
WCIIOBh30BaTh MPU3HAKUA JIETUMOCTH, HAUMEHBIUN OOIIMI NeNUTeTh U HauMEHbIIee oOlee KpaTHOe, alrOpuTM
EBknmna mpu pemeHuM 3amad; 3HAKOMCTBO C Pa3IMYHBIMU TO3WIMOHHBIMM CHUCTEMaMU CUUCIICHUS, YMEHHUE
BBITIOJTHATH BBIYUCIICHHUE 3HAUYCHUH U MpeoOpa30BaHUs BRIPAXKCHUN CO CTETICHSIMU U JIoTapupmamu, mpeodpa3oBaHus
IPOOHO-PalMOHANILHBIX BBIPAKCHUH; YMCHHE OINEPHPOBATh TMOHATHUSAMU: IOCIIEIOBATEIHLHOCTD, aprUpMETHICCKAas
nporpeccusi, TeoMeTpUyecKas Iporpeccus, OECKOHEYHO YOBIBAalOIIas TI'€OMETPHUYECKasi IPOrpeccHs; yMEHHe
3a/laBaTh TMOCJIEIOBATEIILHOCTH, B TOM UYHCJIE€ C IOMOIIBI0 PEKYPPEHTHBIX (OPMYN; yMEHHE ONEpUpPOBATH
MOHSATUSAMM: KOMIUIEKCHOE YHUCIJIO, CONPSLDKEHHBIE KOMIUIEKCHBIE YHCIia, MOAY/Ib U apryMEHT KOMIUIEKCHOTO YHCIa,
dbopMa 3amMcH KOMIUIEKCHBIX uucen (TeoMeTpuueckas, TpUTOHOMETpudeckas U anreOpaudeckas); yMeTb
MPOU3BOIUTH apUPMETHUYECKHE NEHCTBHS C KOMIUIGKCHBIMU UHWCJIAMH, MPUBOJIUTH MPUMEPHI HCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATUSAMU: MaTpula 2x2 u 3%3, onpeAenuresab MaTpHUIbl, T€OMETPUUECKHUI

CMBICJI OITPCACIINTEIIA

YMeHue  onepupoBaThb  MOHATHSAMHU:  pallMOHAJIBHBIE, HUpPpPALMOHAIbHBIE, IOKA3aTEIbHBIE,  CTEIECHHBIE,
JgorapupMHUUECKUEe, TPUTOHOMETPHUECKUE YpPABHEHUS W HEPABEHCTBA, WX CHCTEMBI; YMEHHE OIEPHPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa YPaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHHUI, HEPABEHCTB M CHCTEM; YMEHHE pEIIaTh ypAaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO Pa3JINYHbIX IPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA M CUCTEMBI C TaPAMETPOM; IPUMEHSITh

YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JIJII PCIICHUA MATCMATUUCCKUX 3a1a4 U 3a/la4 U3 PA3JIMIHBIX obnacTtei HAaYKH




U pealIbHOU KU3HU

YMeHue omnepupoBarh MOHATHSAMHU: (QYHKIHSA, YETHOCTh (PYHKIMU, MEPHUOJUYHOCTh (DYHKUIWHU, OTPAaHHUYEHHOCTD
(GyHKIIMM, MOHOTOHHOCTh (DYHKLIMH, dKCTpeMyM (GYHKIUH, HauOoJblllee M HauMEHbIIee 3HAaYeHHs (DYHKIMH Ha
MIPOMEXYTKE, HEMpephiBHAs (PYHKIMSI, aCUMITOTHI rpaduka (GyHKIMU, TiepBas U BTOpas MPOU3BOJHASA (DYHKIUH,
TEOMETPUUECKUH U (PU3UIECKUN CMBICIT IPOU3BOIHOM, IEPBOOOpa3Has, ONPEACIEHHBIN HHTETPaJl; YMEHUE HAXOIUTh
acUMNTOTHI Tpaduka GYHKINUN; YMEHUE BBIYUCIATH MPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIO3HUIINH
(yHKIMI, HAXOIUTh YpaBHEHUE KacaTeIbHON K rpa@uKy (QYHKIMH; YMEHNE HaXOAUTh MPOU3BOIHbIE 3JIEMEHTaPHbIX
(GyHKIMI; yMEeHHME HCIOJb30BaTh MPOM3BOJHYIO Il MCCIEAOBaHUSA (PYHKUMNA, HAaXOOUTh HAUOOJIbIINE H
HaMMEHBIINE 3HaYeHUs! PYHKUUN; CTPOUTH IpaUKH MHOTOUYWIEHOB C MCIIOJIb30BAHUEM arapaTa MaTeMaTHYeCKOIro
aHajlin3a; NPUMCHATL IIPOU3BOAHYIO MJId HAXOXICHHUA HAWITYUHICITO PCIICHHA B IMPUKIAAHBIX, B TOM YHCJIC
COIHMATTLHO-DPKOHOMUYECKUX U (PU3UYECKUX 3a][a4ax; HaXOIUTh IUIOMAIN U 00bEMBI (DUTYp ¢ TIOMOIIBIO MHTETPaa;

MPUBOIUTH PUMEPHI MATEMAaTHUECKOTO MOJICIMPOBAHUS C TOMOIIBIO U PepeHIIMATbHBIX YPaBHEHUH

YMeHue omnepupoBaTh MOHATUAMU: Tpapuk (QyHKIUM, oOpaTHas (QYHKUUS, KOMIO3MLIMA (YHKUMH, JTUHEHHas
GbyHKIMS, KBagpaTHuHas QYHKIMS, palMoHanbHas QYHKIMS, cTeneHHas: PyHKIuUs, TPUTOHOMETpUYecKre QyHKIUH,
oOpaTHbIE TPUTOHOMETpUYECKHE (QYHKIMH, TOKa3aTelbHas U Jjorapudmuyeckas (GyHKIUH, YMEHUE CTpPOMTH
rpauKy M3y4eHHBIX (QYHKIMM, BBIIOJHATH IpeoOpa3oBaHus IpadukoB (QYHKUUN, UCHOIB30BaTh TrpaduKu IS
M3Y4EHHUs MPOLIECCOB M 3aBUCHMOCTEN, NPU PEILIEHUH 3a7ad U3 JPYTUx y4eOHbIX MPEAMETOB U 3aJlay U3 peaibHOU
KM3HH; BBIpAXKaTh (OPMYIIaMU 3aBUCUMOCTH MKy BEJTMUMHAMU; UCTIOJIb30BaTh CBOMCTBA U rpadpuky QyHKIIMNA 115t
peleHusl ypaBHEHHM, HEpaBEHCTB U 3ajlayu C IMapamMeTpaMu; n300pakaTh Ha KOOPIAMHATHOM IIOCKOCTH MHOXKECTBA

pELICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue perath TEKCTOBBIC 3a/1a4M PA3HBIX TUIIOB (B TOM YHMCJIE HA MPOLEHTHI, OJIH U YacTH, Ha JABH)KEHUE, padoTy,
CTOMMOCTb TOBapOB W YCIYyr, HAJOTH, 3aJaud U3 OOJACTH YNpaBiICHHUS JUYHBIMU U CEMEHHBIMU (UHAHCAMM);
COCTaBJISTh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U WX CHUCTEMBI MO YCIOBHUIO 3a/Ja4M, MCCIIEIOBATh MOJYYCHHOE

pPEICHUE U OUCHWBATH HpaB)IOHOI[O6HOCTI> PE3YIbTATOB; YMCHUC MOACIHUPOBATHL PCAJBbHBIC CUTyallUM Ha A3BIKC




MaTCMaTUKH; COCTABJIAThL BLIPAKCHHA, YPABHCHHA, HCPABCHCTBA U UX CHUCTEMBI 110 YCJIIOBUIO 3aJadH, UCCICIOBATH

MOCTPOSHHBIE MOJIEIIH C MCTIOJIb30BAaHUEM ammapara anre0pbl, HHTEPIPETHPOBATH OJTYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeqHee apuMeTHUYecKoe, MeluaHa, HauOousbllee U HaUMEHbIIee 3HAuYeHUs,
pasMax, JucHepcus, CTaHIAPTHOE OTKJIOHEHHWE YHCIOBOrO HaboOpa; yMEHHE WU3BIEKaTh, HHTEPIPETUPOBATH
nH(pOpMalMIo, TPEJCTaBICHHYI0 B TaOJHuIaX, Ha Juarpammax, rpadukax, OTpa)kaloUlyl0 CBOMICTBa peasbHBIX
MIPOLIECCOB U SIBJICHMIA; MPEACTABIATH HHPOPMAIUIO C TOMOIIBIO TAOJIUI] M TUarpaMM; UCCIIEI0BaTh CTATUCTHYECKHE
JaHHBIE, B TOM YHCJIE C TIPUMEHEHHEM TpaUIeCKUX METOJIOB M SJEKTPOHHBIX CPEACTB; IPapUUYECKH HUCCIEAOBATH

COBMECTHBIE HAOJIIOICHUSI C TIOMOIIBIO JUarpaMM pacCEMBaHUS U JIMHEMHON Perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHBIH OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh CIYy4aHOTO COOBITHS;
YMEHHUE BBIYHUCIATH BEPOSTHOCTH C HCIOJIBb30BAaHUEM TIpaUyecKHX METOAOB; MPUMEHATH (HOPMYIbI CIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, (OpMyIly MOJIHOH BEpOSATHOCTH, (opmyny bepHynnu, koMOMHaTOpHBIE (AKThl U
(bopMyIIbl; OLIEHUBATh BEPOATHOCTU PEalbHbIX COOBITUI; YMEHHE ONEepUpOBaTh MOHATHAMU: CIydaiHas BEIMYHHA,
pacnpeleieHHe BEpOSATHOCTEH, MAaTeMaTHYeCKOe OXHIAHME, TUCHEPCHS M CTAaHAAPTHOE OTKIOHEHME CIIyd4alHOU
BEJIMYMHBI, (YHKIMM pacupeleieHuss M IUIOTHOCTH PaBHOMEPHOIO, IMOKAa3aTeIbHOTO M HOPMAJBHOTO
pacmpeeNieHnii; yMEHHe UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieseHui JIsl pelieHus 3a/1ay; 3HAKOMCTBO C
MOHATUSIMHM: 3aKOH OOJIBIIUX 4YHUCEN, METOJbl BBHIOOPOYHBIX MCCIEJOBAHUI; YMEHHE MPUBOJIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBLINX YKCE B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHUE ONEPUPOBATh MOHITUIMM:
coueTaHWe, IEPECTAHOBKA, YHUCIIO COYETaHWM, YUCIO NEepecTaHOBOK; OMHOM HbIOTOHa; yMeHHE MPUMEHSTH
KOMOMHATOpHbIE (DAKTBI M pacCyKICHHs Ul DPELICHMs 3aj]jad; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI;

COCTaBJIATh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOITYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, IpsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIia,
IUDIOCKMM  YIrOoj, JBYI'PAaHHBIA YroJ, TPEXTPaHHBIA Yrojl, CKPEIIMBAIOIIMECA MPSAMBIC, MAPAJICIBHOCTD U
MEPHEeHIUKYJIIPHOCTh MPSAMBIX M IJIOCKOCTEH, YroJl MEXIy HPSIMBIMHU, YTOJI MEXIY MPSIMOW M IUIOCKOCTBIO, YroJl

MCKAY IIIOCKOCTAMH, PACCTOAHUC OT TOYKHU 10 IINIOCKOCTH, PaCCTOAHHUEC MCXKAY HNPAMBIMU, PACCTOAHUC MCKIAY




IIOCKOCTAMU, YMCHHC HCIIOJIb30BATH IMPU PCHICHUU 3ada4d U3Yy4YCHHbLIC q)aKTBI U TCOPCMBbI INNIAHUMCTPUH, YMCHUC
OIICHUBATh PpPa3MCPhbl 00BEKTOB OKpyXaromero mupa; CTPpOUTbL MATCMATUYCCKUC MOACIM C IIOMOUIBIO

TCOMETPUICCKUX MOHATUH U BCJIMYMH, pCIIATh CBA3AHHBIC C HUMHA MPAKTUYCCKHUEC 3a/1a1U

10

YMeHnue onepupoBaTh NOHATUSAMU: IJIOMAAL GUTYPBI, 00BEM (PUTYpPbI, MHOTOTPAHHUK, IPABUIbHBIA MHOTOTPaHHHUK,
ceueHre MHOTOTpaHHHKA, Ky0, mapajuiesienuIe/, mpu3mMa, nupaMmuaa, Gurypa u moBepXHOCTh BPAIICHUS, IIWIAHP,
KOHYC, map, cdepa, iomans chepsl, IIIONaasr MTOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, IWJIUHIIPA, 00bEM Kyda,
MIpAMOYT'OJIBHOI'O IMapaliCIeIuicaa, MMUpaMubl, NPU3MBbI, TUJIWHApPA, KOHYCA, IIapa, pasBépTKa IMMOBECPXHOCTH,
CeueHUs KOHyca ¥ IMIIMH/IPA, TapauleIbHbIe OCH WJIM OCHOBAaHHIO, CEYCHHE Iapa, MIIOCKOCTb, Kacatomascs cepsl,
UWIMHIpa, KOHYCa; YMEHHE CTPOUTh CEYEHHWE MHOIOIpaHHUKA, H300pa)kaTb MHOTOTPaHHHMKH, GQUIYpbl H
MOBCPXHOCTU BpallCHUA, UX CCUCHHUA, B TOM UYHUCIC C IMOMOMIIBIO JJICKTPOHHBIX CPCACTB; YMCHHC MNPHUMCHATH
CBOWCTBA T€OMETPHUYECKUX (PUTYpP, CAMOCTOATENBHO (OPMYIHPOBATEH ONPENEICHUS N3Y4aeMbIX (HUTyp, BHIABHTATh
THIOTE3bl O CBOMCTBaX M MpPH3HAKaX TCOMETPUYECKHX (HUryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHE
MPOBOANTH KJIacCU(PUKAIMIO (GUTYp IO Pa3IuYHBIM TPU3HAKAM, BBIMOIHATE HEOOXOAMMBIE JOMOJHUTEIHHBIE

MOCTPOEHUS

11

YMeHme OIICPpHUPOBATE NMMOHATUAMMA: ABHKCHUEC B IIPOCTPAHCTBE, napannenLHmﬁ MEPEHOC, CUMMETPHA Ha IJIIOCKOCTH
U B IPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHUE MOA00US, MOJO00HBIE (PUTYphl; YMEHHE paclo3HaBaThb pPaBHbIE U
1o100HbIE QUTYpBL, B TOM YHUCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; UCIIOIb30BATh T€OMETPUUECKUE OTHOILICHUS
MIPU PEIICHUH 3a]1a4; HAXOJIUTh FT€OMETPUUECKUE BEIUUYMHBI (IJIMHA, YTOJI, TUIOMAh, 00BEM) MPU PEIICHUH 3a]a4 U3
Ipyrux y4eOHBIX MPEIMETOB U M3 peabHON KU3HU; YMEHUE BBHIYUCIIATH T€OMETPUYECKUE BEIMYUHBI (IJIMHA, YTOII,
oAb, 00BEM, IJIOMANb MOBEPXHOCTH), UCIOIB3YSI U3YYCHHBIC (OPMYIBI U METOMABI, B TOM YHCIIC: IUIOMIATh
MOBEPXHOCTH MHPaMUIbI, TPHU3MbI, KOHYCa, IWUIMHApPA, IUIOMAAb cdepbl; 00bEM Kyba, NPSIMOYTrOJIBHOTO

napaJuiesienunesa, TMpaMuabl, MPU3MBbL, IIIHHIPA, KOHYCa, [1apa; yMEHHe HaXOJUTh OTHOILIEHHE 00BEMOB MOI00HBIX

duryp

12

VYmenue ONCpHUPOBATh MOHATUAMMA: IPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT, BEKTOP, KOOPAWHATEI TOYKH, KOOPAWUHATEI




BEKTOpa, CyMMa BEKTOPOB, IPOW3BEJCHHE BEKTOpPAa Ha YHUCIO, pa3IoKEHHE BEKTOpa MO 0a3ucy, CKaIspHOE
MPOU3BE/ICHUE, BEKTOPHOE IMPOU3BEACHHE, YroJl MEXIy BEKTOpaMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U

KOOpI[PIHaTHLIfI MCTO AJId PCHICHUA I'COMCTPUUCCKHUX 3a/1ad U 3aJa4 APYyrux yT-Ie6HBIX npeamMeToB

YMeHnue BbIOMpATh MOAXOMAIIUMN METOM JJIs pelIeHHs 3a/lauyd; MOHMMAaHHE 3HAYMMOCTH MaTEeMaTHKU B U3YYCHUU
13 MIPUPOIHBIX M OOILIECTBEHHBIX MPOLECCOB U SBJICHUH; YMEHHE PACIIO3HABATH MPOSIBICHUE 3aKOHOB MaTEMAaTHKHU B
HUCKYCCTBE, YMEHHE NPUBOJAUTH MPUMEPHl MATEMATHUYECKUX OTKPBITUM POCCUHCKOM M MHUPOBOM MaTeMaTHYECKOM

HayKH

IHHEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA EI'D 11O MATEMATHKE

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
Kon
1 Uucna 1 BBIYUCICHUS
1.1 Hatypasnbuble u nemnble uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCes
1.2 Panmonanesubie uncna. OOBIKHOBEHHBIC U JECATUYHBIEC IPOOU, TTPOIICHTHI, OECKOHEYHBIE TIEPHOIUNIECKHUE TPOOH
1.3 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢ apudMeTHUECKUMU KOPHIMH HATypalbHOMN CTETIeHU
1.4 Crenens ¢ 11e7bIM nokazaresieM. CTeneHsb ¢ palMoHaIbHBIM MoKa3aTeraeM. CBOKWCTBA CTETICHU
1.5 CuHyc, KOCUHYC U TAaHT€HC YHUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATYpabHBIC JOTapU(MBI
17 HelictButensupie yucna. ApudMeTHdyecKHe Omepanud C JeHCTBUTENbHBIMH YuciaMu. [IpuOmmk€HHbIE BBIUMCICHHS, MpaBUIIa
. OKpPYTJICHUS, IPUKUJIKA U OLICHKA Pe3yJIbTaTa BbIUMCICHHIMA
1.8 [IpeoOpazoBaHue BEIpAKEHUI
1.9 KommuiekcHbie uncna




VYpaBHEHHMs 1 HEPABEHCTBA

2.1 Lenbie 1 {pOOHO-paLIMOHANBHEBIE YPaBHEHUS
2.2 WppanuoHanbHble ypaBHEHUS
2.3 TpuronoMerpuueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMUUECKHE YPaBHEHUS
2.5 Llenble u 1pOOHO-paIOHANIbHBIE HEPABEHCTBA
2.6 WppanuoHanabHble HEPABEHCTBA
2.7 [Toka3arenbHble U JJorapupMUIecKre HepaBEHCTBA
2.8 Tpuronomerpuyeckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPAaBEHCTB
2.1
0 YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.1
1 Marpuua cucteMsl JMHEHHBIX ypaBHEeHUN. OnpenenuTenab MaTpULbl
3 @OyHKIMU U TpaduKu
31 Oynkius, crnocodbl 3amaHus ¢yHkuumu. I'padux Qynknuu. B3aumuo obOpatHble ¢yHKkuuu. YETHbIe W HEu€THBIE (QYHKIUU.
' [Tepuonuueckue GyHKIUN
3.9 OOnactp ompeneneHus M MHOXECTBO 3HadeHMH ¢GyHkmmud. Hymm ¢ynkmum. [IpomMexxyTku 3HAKOMOCTOSHCTBA. [IpoMexyTku
' MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl 1 MUHUMYMBI pyHKIMU. Haubonbiee 1 HauMeHblee 3HaueHue (PyHKIIMK Ha TPOMEKYTKE
3.3 CreneHHas GyHKIUS ¢ HATYPaJIbHBIM U LIeNbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeneHu
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazaTtenpHas u orapudmudeckas PyHKIMH, UX CBOHCTBA U TpauKH
3.6 Touxu pa3psiBa. ACUMITOTH rpadukoB GpyHkuuit. CBoHCTBa (DyHKIHMIA, HEIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEI0BATEIbHOCTEN




3.8

ApudmeTtrueckas U reoMerpuueckas nporpeccuu. Gopmyiia CI0KHBIX POLIEHTOB

4 Hauana maTemMaTHueckoro aHaimsa
4.1 [MpomsBognas GpyHkiuu. [Ipor3BogHBIE 37IEMEHTAPHBIX (YHKIIUI
42 [TpumeHeHre TpOU3BOIHON K UCCIIEIOBAaHUIO (YHKIMN HA MOHOTOHHOCTb U SKCTpeMyMbl. HaxosxieHre HanbobIero 1 HauMEHBIIEro
' 3Ha4YeHUs1 QYHKIUU Ha OTPE3Ke
4.3 IlepBooOpaznas. Uuterpan
5 MHoxecTBa U JIOTMKa
5.1 MHoecTBO, onepariui HajJ MHOKecTBaMHu. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTUCTHKA
6.1 OmnwucarenpHas CTATUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena 1 MOBEPXHOCTH BPAILEHHUS
7.5 Koopaunats! 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA




METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



		2025-09-01T06:42:12+0300
	Нижегородская область, Дивеевский муниципальный округ, с.Дивеево, ул.Школьная, д.12
	Наталия Николаевна Лялюшко
	я подтверждаю этот документ




