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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma y4ueOHOrO Kypca «AnredOpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHAApTa CpeIHEero oouero odpa3oBaHUsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMpeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMiA POCCHIICKOTO o0pa3zoBaHus. Peanmzamus mporpaMMmbl 00ECHIEUMBACT OBIAICHHUE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJid CaAMOPA3BUTHUA U HCIIPCPBLIBHOI'O
00pa30oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JHUYHOCTHOIO M IIO3HABATEIILHOTO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
MHCTPYMEHTAJbHYIO 0a3y sl HM3y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHUE Yyd4allluXcsd Ha YpPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBal0T YHUBEPCAIBLHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHS B MaTEeMaTHIECKOH (hopme.

Kypc anrebpsl 1 Hauas MaTeMaTHYECKOro aHalu3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUHN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
¥ KOMITBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIIONIF30BaTh MX B MOBCETHEBHOH >KM3HU. B ToXke
BpeMs OBJIa/IeHUE aOCTPaKTHBIMHU U JIOTUYECKU CTPOIMMM MaTeMaTHYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IlIeHNe W KOHKpETH3aluio, abcTparupoBaHME M aHAJIOTHIO, (OpMHUpPYET
KpPEaTHBHOE M KPUTHUYECKOE MBIIIICHHE. B X0/e n3ydeHus anreOpsl U Hadall MaTEMaTHIeCKOTO
aHaju3a B CTaplIeil LIKOJEe ydaliuecs MOJIYy4aroT HOBBIM ONBIT peIIeHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIbHOTO ~ TIOCTPOCHUS ~MaTeMaTMYeCKMX MOJEJIed  pealbHbIX CHUTyauudl u
UHTEPIpPETAlMK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTE B TPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMAaTHYCCKHUMU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHMTATENBHBIM IMOTEHLHAIOM, KOTOPBIA peaan3yercs
KaK yepe3 y4eOHbI MaTepuai, CoCOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
TaKk ©W 4epe3 crnenupuky ydeOHON MACSATENBHOCTH, TpeOyromel CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTENIBHOW  KOHIEHTpAallMM BHUMAaHMA M OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocnHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMAaTUYECKOTO aHalIMU3a JIEKUT
JeSITeTbHOCTHBIN MTPHHIUAT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Havyajda MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIeTyoIue
coJiepKaTelbHO-MeTOAuUecKue JUHUU: «YHucna W BbBYMCHCHUSA», «DYHKIUM U TpaduKmny,
«YpaBHeHUS U HepaBeHCTBa», «Hauana maremarnyeckoro aHanuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE COmep)KaTeNbHO-METOMYECKUE JIMHUM HM3YYaloTCs Ha TPOTSHKEHHH JBYX JIET
o0y4yeHHs B cTapuiei IIKoJe, eCTECTBEHHO MOMOJHSISA JIpYr Jpyra M IOCTENEHHO HACBIIIAsCh
HOBBIMM TEeMaMH M pa3fenamu. JIaHHBIH Kypc SBJISIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY



o0bemuHAET B cebe coaepKaHUE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anreodpa,
TPUTOHOMETPUS, MATEMATUUECKUN aHAU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuaniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATHUYECKUM allllaparoM, y HHUX TOCIEeI0BATEIIEHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYyl0 MOJIeNb pPeaJbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AinreOpa M Hayalla MaTeMaTH4YeCKOTrO
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSITENFHO CHOPMYITMPOBAHHOW MaTeMaTHYEeCKOW 3amadd, a
3aTeM MHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT.

CogepxxarenpHOo-MeTOnMUeCKass  JUHUSA  «Yucna W BBIYMCIIEHMS)» — 3aBEpLIAET
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTo B
OCHOBHOH mIKoJie. B crapmieii mkosne ocoboe BHUMaHHE yaeseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIFOYAIONMIUX B Ce0s HCIOIB30BAHHUE PA3NUYHBIX (HOpPM 3amucu
JEMCTBUTENIBHOTO YHUCJIa, YMEHHE pALMOHAIBHO BBIIOJIHATh JACHCTBUS C HHUMH, J€NaTh
OPUKUAKY, OLEHUBaTh pe3yiabTar. OOydaromuecs TMOMY4YalOT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIAPTHON Qopme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BHIPAXKCHHIA.

Jlunus «YpaBHEHUS M HEPABEHCTBa» pEaAM3yeTCsl Ha MPOTSHKEHUU BCEro OOYy4eHHUS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 331a4. O0y4aromuecs OBJIaeBAIOT PA3IMYHBIMUA METOAaMH PEIICHUS LETBIX,
PaIMOHATILHBIX, UPPAITMOHATIBHBIX, TOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUI, HEPABEHCTB U UX cUCTEM. [loaydyeHHbIe YMEHHUS UCTIONb3YIOTCS MIPU UCCIIEI0OBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMCHBIUX 3HaYeHUH QyHKIMU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (OPMUPOBAHWE YMEHUW BBIMONHATH pacu€Tel 1o (opmyrnam, mpeodpazoBaHUs
LEJbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKke
BBIpQXECHHM, COJEp)KalIMX cTeneHu W jorapudmbl. brnarogaps u3yueHUio anreOpanueckoro
MaTepuaia MPOUCXOIUT JajdbHEHIIee pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIILICHUS
ydamuxcs, (GOpMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOTHl C CHMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTHUECKUX U €CTeCTBEHHO-
HAy4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConepkarenbHo-MeToauueckass JUHUS «OyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JpPYrUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 331a€T TOCIEJ0BaTEIbHOCTD
U3ydeHHus Mmarepuana. V3ydeHWe CTENeHHOH, TMoKa3aTeNbHOW, Jorapu@MuUUeckod u
TPUTOHOMETPUYECKUX (PYHKIMH, MX CBOWCTB W TpadUKOB, HCIOJIb30BaHME (YHKIMN 175
peuieHust 3ajad W3 JAPYrUX Y4eOHBIX MPEIMETOB W PEATbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oomnbloe
BHUMaHUE yjensiercs (pOpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMU 3aBHCHMOCTH MEXIY
Pa3IUYHBIMH BEJIMYMHAMH, HCCIEIOBaTh TIOJy4YeHHbIE (YHKIIUU, CTPOUTH WX TpPaPUKH.
Marepuan »To coAepKaTeIbHOW JMHUU HAIECICH Ha pa3BUTHE YMEHHA W HaBBIKOB,
MO3BOJIAIOIINX ~ BBIpaXKaTh 3aBHUCHMOCTH MEXKIYy BeIMYMHAMH B pa3IuyHOi  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJICHUS, CHOCOOHOCTH K  OOOOIIEHHI0O ©  KOHKPETH3allWH,
WCTIOJIb30BAaHHUIO aHAJIOTUH.

ConepxxarenbHast nuHug «Havana maTeMaTHyeckoro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTHYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX TOSIBIIIETCS BO3MOXKXHOCTh MCCJIEIOBATh U CTPOUTH rpaduku (HYHKIIMMA, OTIPEEISITh UX



HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BBIYUCIAT IUIOMAAN Guryp nu o0bEMBI TeJI, HAXOAUTh
CKOPOCTM M YCKOPEHHs IpoueccoB. JlaHHas conepKaTesbHasi JIMHHUS OTKPBIBAE€T HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTeMaTUYECKUX MOJCIECH pPEAJIbHBIX CUTYalUH, HaXOXKICHUS
HAaWIy4llero pelIeHHs B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBATh
IIPOSIBJIEHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaroimmecs Y3HaKOT O
BBIIAIOIIUXCSL pe3ysbTaTaX, IOJYyYEHHBIX B XOJE pPa3BUTHA MATEMATHKM KaK HAYKH, M HX
aBTOpax.

CopnepxarenbHO-MeTOANYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
JJIEMEHTaM TEOPUH MHOKECTB. TeOpeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS IIPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHSIOIINI
BCE paslenbl MAaTeMAaTHUKM W €€ INPWIOKEHHWH, OHU CBS3BIBAIOT PAa3HbIC MaTEMaTHYECKHE
JUCLHUIIIMHBL B enuHoe uenoe. [loaromy BaXXHO AaTh BO3MOYKHOCTb LIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MATEMATHMKM M HCIOJIb30BaTh €ro s
BBIPAXEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIUPOBAHUS, KOTOPBIE NMPH3BaHBI CPOPMUPOBATH HABBIKM ITOCTPOCHUS
MOJIeNIel peallbHBIX CUTYallui, UCCIIEOBAHUS 3TUX MOJIENIEH C MOMOMIBIO anmapaTa aareopsl u
MaTEMaTUYECKOTO aHaJM3a M WHTEPHpPETAaluu IIOJYy4YEHHBIX pe3yibTaroB. Takue 3anaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIB3YETCS JUIsl PELICHUs PUKIAAHBIX 3a1a4. [Ipy pemenun peanbHbIX NPAKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJNb30BAaTh AHAJIOTUIO, 0000IIAaTh M KOHKPETU3MPOBATH IpPOOJIEMY.
JlesTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3a7ad OpraHU3yeTcsl B
npoliecce U3y4eHus BCeX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTO aHAIIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTU4ecKoro aHajau3a Ha 6a30BOM
ypoBHe oTBoauTCs 3 yaca B Hezemto B 10 kiacce u 3 yaca B Hezpento B 11 kiacce, Bcero 3a iBa
roja ooyuenus — 204 yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

YucJa 1 BbIYUCIEHUS

Panmonaneubie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOHU, TIPOIICHTHI, OECKOHEUHBIC
nepuoanueckue apoou. [Ipumenenue apodei u NpPOLEHTOB ISl pEIIeHUs TPUKIAIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpacyieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTeNnbHBIC YKCa. ParioHa bHbIC M HPPAIMOHATBHBIE Yncia. ApruMeTHIecKre
ONepalrHy C ICVCTBUTEIIbHBIMU YUCIaMU. MOyJIb IEUCTBUTEIIBHOTO YUCIIA U ET0 CBOMCTBA.
[TpubmmkE€HHBIE BHIYMCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yibTara
BBIYMCIICHUM.

CrermneHs ¢ MeNbIM MMoKa3zarenaeM. Vcrmoib30BaHue OXOasIIeH GopMbl 3amucu
JIEMCTBUTEIIbHBIX YMCET IJIsl PEIICHHS IPAKTUYECKUX 3a71a4 U MPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOU CTENIEHHU U €ro CBOMCTBA.

CreneHs ¢ pallMOHAIBHBIM I10KA3aTeIEM U €€ CBOMCTBA, CTENEHb C I€UCTBUTEIbHBIM
MOKA3aTeJIEM.

Jlorapudwm gucia. CBoiicTBa iorapudma. J[ecaTHIHbIC U HATypaTbHBIC JIOTAPU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, ApKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YPaBHeHI/ISI N HEPABCHCTBA

ToxzaecTBa U TOXKJIECTBEHHbIE Pe0Opa30BaHusl. Y paBHEHUE, KOPEHb YPABHEHMUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CleCTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METO/IbI PEeILIEHUS LIEIbIX U IPOOHO-PAMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

UppanumonansHble ypaBHeHUs. OCHOBHBIE METO/bI PELICHHS UPPALIMOHAIbHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUI.

[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIIUX JOTapUPMBEI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS JIOTApUPMUIECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckue Gpopmyisl. [IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucrem nuHENHHBIX ypaBHEHUN. Pemenne npukiaaHbIx 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHU.

[TocTpoeHne MaTeEMaTUUECKUX MOJENIEN PEAIbHONW CUTYalllU C IIOMOILBIO YPaBHEHUN U
HepaBeHCTB. [IprMeHeHne ypaBHEHUH 1 HEPAaBEHCTB K PEIIEHUI0 MaTeMaTUYECKUX 3a7a4 U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DYyHKIUHN U TPaPUKHU

@OyHK1MS, crtocoObl 3aganus GyHKIuu. B3aumuo odpatusie pyHkiun. ['paduk yHkumu.
DneMeHTapHbIe TpeoOpa3oBaHus rpauKoB PYHKIUH.

Ob6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHui pynkiuu. Hymm dynkium. [pomexyTku
3HaKOIMOCTOsAHCTBA. YETHBIE 1 HeUETHBIE QYHKIMHU. [IpoMexyTKH MOHOTOHHOCTH (QYHKIUH.



MaxkcuMymbl 1 MUHUMYMBI pyHKIMK. Hanbonbiee u HauMeHsblee 3HaueHUs! GyHKIIMHU Ha
MIPOMEKYTKE.

CrenenHast GyHKIUS C HATypaIbHBIM U IIETbIM MTOKa3zareneM. E€ cBoiicTBa u rpaduk.
CaoticTBa u rpaduk KopHs n-oii ctenienu [lokazarenpHas u morapudmuueckas GyHKINU, HX
cBoiictBa u rpaduku. Mcnonb3oBanue rpadukoB GyHKIUN AT peLICHUS] YPaBHEHUIA.

TpuroHomeTpuyecKas OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPHUSCKUX (PYHKITHIA
YK1CJIIOBOI'O apryMEHTA.

Havana MmareMaTH4ecKOro aHaju3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUSl  IOCTENOBATENbHOCTEH.  MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckas U reoMeTpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW MPOTrPECCHH.
dopmylia CI0KHBIX HPOLIEHTOB. VCIonp30BaHME NMPOrpeccruy JUIsl PELICHUs] pPeajbHbIX 3a7ad
MPUKIIAIHOTO XapakTepa.

MHoskecTBa U JIOTHKA

MHoxecTBO, onepanuu Haja MHOxecTBaMmH. lnarpammbl OJitnnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OMMCaHUsl peajbHbIX MPOLECCOB U SIBICHUM, MpU
PEIICHNH 33]1a4 U3 IPYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KIIACC

Yucsia v BbIYUCICHUSA

Hatypanbnbie u nenbie uncna. [Ipu3Haku 1eTMMOCTH LETBIX YHUCEN.

Crenens ¢ palMOHaIBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm uucna. [IpeobpazoBanue BbIpa)KEHUM, COACPKAIINX JTOTapUDMBI

[TpeoOpa3zoBaHre BhIpaKEHHH, COIEPKALIUX CTENICHH C PAllMOHATBHBIM MOKa3aTeleM

YpaBHeHHUs M HEPABEHCTBA

. Cucrema U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-Clie/ICTBUsI. PaBHOCHIIbHBIE HEPaBEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPHUECKOM
OKPY’KHOCTH. PereHne TpuroHoMeTpuyecKux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTapUPMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAITUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS] CUCTEM M COBOKYITHOCTEHN pAallMOHAIIBHBIX,
UPPaAlMOHATIBHBIX, TOKA3aTEIbHBIX U JTOTapU(PMUUECKUX ypaBHEHUI.

[IpumeneHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTHUECKUX 3a7a4 U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEN HAYKH U PeAIbHOW KU3HHU, MHTEPIPETAIHS TOTYISHHBIX
pe3yNbTaTOB.

DyHKIUHN U TPAPUKHU
Oynkuus. [lepuoanyeckue pynkuuu. [IpomMexyTku MOHOTOHHOCTH (GYHKIMU. MaKCUMYyMBI U
MUHUMYMbI QyHKIHU. Hanbosblee 1 HauMeHbllee 3HaYeHne (PyHKIIUN Ha TPOMEKYTKE.
Tpuronomerpuueckue GyHKIMH, UX cBOMCTBA U rpaduku. Mcnonas3oBanue rpagukoB GyHKIMI
JUISl peLLICHNs] YPABHEHUN U JTMHENHBIX CUCTEM.



Hcnonb3oBanue rpadukoB GyHKIUHN I UCCIEAOBAHUS TTPOIIECCOB U 3aBUCUMOCTEH,
KOTOpPbIC BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hauaja MmaTeMaTn4eCKOro aHajiu3a

HenpepeiBable pyHknu. MeTo MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB.

[TpownsBoaHas pyHkuuu. ['eomeTpuueckuii 1 PU3NIECKUA CMBICIT TPOU3BOTHOM.

[TpousBosHble 3n1eMeHTapHbIX (QyHKIMHA. DOPMYIIbl HaXO0XIAEHHUs MPOU3BOAHON CyMMBI,
IPOM3BEACHHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHne MPOU3BOIHOM K UCCIETOBAHHIO (DYHKIIMKA HA MOHOTOHHOCTD M 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

[IpuMeHeHnEe NPOU3BOMHOM M HAXOXKACHHWS HAWIYUIIEr0 PEUICHWs B IPHUKIAIHBIX
3ajjauax, AJs OIpeeseHUsl CKOPOCTH Ipoliecca, 3aJaHHOTO (popMyIIoi Mt rpaduKoM.

[lepBooOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmerpudeckuii 1 GU3NIECKUI CMbICI. Boluncienne nHTerpaia mo
¢dopmyne Herotona—IJleitbuuna. [Ipumenenue nuterpana Juis HaX0XKICHUS IUI0IIAeH IIOCKUX
¢buryp 1 00bEMOB reOMETPUUECKUX TEJI.

INJIAHUPYEMBIE PE3YJIBTATDI

OcBocnne y4yebHOTrO mpeamera «MaTemaTukay JIOJDKHO OOECreurMBaTh JIOCTHKCHHE Ha
YpOBHE cCpenHero oOiero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpEeIMETHBIX U
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpE3yNbTAaThl OCBOCHHS MporpamMmbl yuyeOHoro mnpeamera «MaremaTuka»
XapaKTepPU3YIOTCS:

['paxkanckoe BOCTIUTaHUE:

Cc()OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIIMH OOYyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHUICKOTO OOIIECTBA, MPEICTABICHHEM O MaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TpaxkJIaHCKOro o0OIIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIBHBIMA WHCTUTYTaMH B
COOTBETCTBUH C UX q)yHKIII/IflMI/I 1 HA3HAYCHUCM.

[TaTproTveckoe BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO POCCUICKON Tpa)KAAHCKOW UACHTUYHOCTH, YBAXKEHHS K MPOILLIOMY
U HACTOAILIEMY pPOCCHUUCKOW MaTEeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSM
POCCHUHCKMX MaTeMaTUKOB M POCCHMCKONW MaTeMaTHYeCKOM IIKOJIbI, K HCIOJIB30BAHUIO ITHX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUSL:

OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOr0 Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHHUS, CBA3aHHOTO C MPAKTUIECKUM MPUMEHEHUEM
JOCTYIKEHUH HAYKH W JISATSIBHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOMYMUBOTO OYIYIIETO.

DcTeTnvecKkoe BOCIUTAHUE:



JCTCTUYECKMM  OTHOIIEHHWEM K  MHpYy, BKIIOYas OCTETHKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pPacCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM ACIIEKTaM Pa3jIn4HbIX BUJOB UCKYCCTBA.

Du3nyeCcKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTHYeCKHe 3HAHUA B HHTEpecax
310pOBOro U Oe30macHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXa, PEryisipHas (usmueckas
aKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUSA, NPU 3aHATUAX CHOPTUBHO-03JOPOBUTEIILHON
JESATEIIBHOCTBIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHWEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBbIM
cdepam MpohecCUOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO U
camMo00pa30BaHUIO Ha TPOTSHKEHHHM BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHNU IPAKTUYECKUX 3a1a4 MaTEMATUYECKOM HAaIIpaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYJIbTYpbl, IMOHUMAHUEM BIUSHUS COLUAIbHO-
DKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM CpeAbl, OCO3HAHUEM
r7100albHOTO  XapakTepa SKOJOIMUYECKHMX Ipo0JieM; OpHEeHTaluued Ha  I[pUMEHEHHUe
MaTeMaTHUECKUX 3HAHMUHM Ui pelIeHUs 3ajad B 00JACTH OKPY)KAIOLIEH cpeibl, MIaHUPOBAaHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAFOLIEN CPEJIbI.

I{eHHOCTM HAy4YHOTO ITO3HAHMUSL:

Cc(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKHd M OOLIECTBEHHON NMPAKTHUKH, IOHUMAHUEM MaTeMaTH4ecKod HayKu Kak chepbl
YEJI0BEYECKON JIEATEIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS LIUBWIM3ALUU;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKM M MAaTE€MaTH4YeCKOW KYJIbTypOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOCKTHYIO M  HCCIEAOBATEIBCKYIO JIEATEIBHOCTD
WHJUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaThl OCBOSHHS MPOrpaMMbl ydeOHOro mpeamera «MatemaTuka»
XapakTepU3YIOTCS  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHBIMU ~ KOMMYHUKAMUSHLIMU — OCUCMEUAMU,  YHUBEPCANbHBIMU — PecyNamUEHbIMU
Oelicmeusmu.

1) YVuusepcanvuvie noznagamensnuie oeiicmsus, obecnevusarom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYecco8 00yyarowuxcs (oceoenue mMemooos NOZHAHUA OKPYICAIOue20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCTe008AMeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuel).

ba3zoBble tornueckue AeUCTBUA:
® BBUIBIITH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPH3HAKH MaTEeMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOLIEHUH MEXAy MOHATUSAMH; (HOPMYITHpPOBATH OIpENENICHUS MOHITUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINNA, OCHOBAHHS JJIsi 0000IIeHUS
U CPaBHEHHUS, KPUTEPHUHU TIPOBOJMMOTO aHAIIH3a,

e BOCIPUHHMMATh, (POPMYTUPOBaTh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIE U O0IINE; YCIOBHBIC;



BBISBIISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEYHs B (haKTax,
JAHHBIX, HAOMIONEHMSX W YTBEPXKACHUSX; IpelylaraTb KPUTEPUHM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieN1aTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJII0YEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTENbCTBA MATEMAaTHUECKUX YTBEPKAECHUH (IpsiMble
M OT TMPOTUBHOIO), BBICTPaUBaTh APryMEHTAlMI0, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BBIBOIBI;

BBIOMpPATh CIOCOO pemeHus: y4eOHOM 3aha4yu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
peleHys, BbIOUpaTh Hanbosee NOAXOAAUIMNA ¢ Y4ETOM CaMOCTOATENIBHO BbIAEIEHHBIX
KPUTEPHUEB).

bazoBrie ncciaegoBaTenbcKyue ASHCTBUS:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCIIEOBATENbCKUA  MHCTPYMEHT  IO3HAHUS;
dbopMyIupoBaTh BOIPOCH, (PUKCUPYIOIIKE MPOTUBOPEUNE, MPoOieMy, YCTaHABINBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) ITO3HUIIHIO,
MHEHHUE;

MPOBOJIUTh CAMOCTOSTENIBHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEIOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTuyecKkoro oObeKTa, SBICHHS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK1y 00bEKTaMHU, SBICHUSMU, POIIECCAMU;
CaMOCTOSITENIbHO ~ (pOpMyIUpOBaTh O0OOIIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMs, OIEHUBATh JOCTOBEPHOCTh IMOTYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEIIOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCJIIOBHSIX.

Pa6ota ¢ nuadopmanueii:

BBIABJIATH Ile(i)I/IIII/ITI:I I/IH(l)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMI)IX AJi1 OTBETA HAa BOIIPOC U
JUIsl pEILICHNUS 3a1a4H;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB PaA3JIMYHBIX THUIIOB, aHAJIMU3UPOBATD,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMUYHBIX BUIOB U (OpM
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh HMH(OpMaIMio, TMpeacTaBlsATh €€ B  Pa3lMYHbIX (opmax,
WUTIOCTPUPOBATH TpapuyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK IO CaMOCTOATENBbHO C(HOPMYINPOBAHHBIM
KPUTEPUIM.

2) Vnusepcanvnvlie KommynukamueHnwle oeiicmsus, obecnedusaiom c@opmuposaHHocmy

COUUAJIbHBLIX HABbLIKOB 06)/"[61}01/[41/[)(?0}1.
Oo1enue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MICbMEHHBIX TEKCTaX, 1aBATh MOSICHEHUS M0 XOAY PELIEHUs 3a7a4l, KOMMEHTHPOBATh
MTOJIyYEHHBIA pEe3yibTarT;

B X0JI€ 00CYK/IEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI T€MBI, IPOOJIEMBI,
pemlaeMOM  3a1adyd, BBICKA3blBaThb WJEH, HALEJICHHBIE HAa IIOUCK PpELICHUs;

COIIOCTABJIAAITb CBOU CYXACHUA C CYXICHHAMHU OPYTrUXx yllaCTHI/IKOB Jauaiora,



0OHapy>XMBaTh Pa3INUMEe U CXOCTBO MO3UIINA; B KOPPEKTHOH Popme GpopMyInpoBaTh
pa3HOTJIacHsl, CBOU BO3PAKEHUS;

NPEJCTABIIATh PE3yIbTAThl PEIICHHS 3a]lau, SKCIIEPUMEHTA, UCCIICI0BaHUs, MPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMaT BBICTYIUIEHUS C YYETOM 3ajad Mpe3eHTAUUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

IOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON M MHIMBUAYaJIbHOW pabOThI
IOpU pelIeHUH Y4YeOHbIX 3ajJady; IPUHUMATh I€Jb COBMECTHOM JEATEIbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOThl, pachpeiessTb BHIbI pPadoT,
JIOTOBAapHUBATHCS, OOCYKIATh IPOLECC M pe3yapTar padoThl; 0000IaTh MHEHUS
HECKOJIBKHX JIIOACH;

y4acTBOBAaTh B IPYMIOBBIX (opMmax paboThl (00CykaeHUsI, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W MHbIE); BBINOJHATH CBOK YacTb pabOThl W KOOPAMHUPOBATH CBOU
JeMCTBUS C IPYTHMU YIEHaMU KOMaH/Ibl; OLIEHUBATh Ka4yeCTBO CBOEr0 BKJIaja B 00N
IPOAYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

3) Yuusepcanvuvie pecynamuenuie oelicmeus, obecneuugarom Gopmuposanue cCmolCio8bix
YCMAHOBOK U HCUBHEHHBIX HABLIKOE TUYHOCHU.

Camoopranusanusi:

COCTaBJIATh IUJIaH, QIFOPUTM PELICHUs 3a/ayd, BbIOUpATh CIIOCOO pelIeHHs] ¢ YYETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH

BapHAHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUY.
CaMOKOHTPOIb:

BJIQJICTh HABBIKAMHU II03HABATENBHOM pedIeKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToB; BIAJETh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pPEUICHUs MaTeMaTHYecKOi
3a/1a4i;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUHU 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAlJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBAThb COOTBETCTBHUE pe3yJbTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUUMHBI
JOCTHDKEHUSI WIIM HEIOCTUKEHHUS Pe3ylbTaTOB JEATENbHOCTH, HAXOOUTh OIINOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTo Kypca «Anredpa W Hayala MaTeMaTUYECKOTO aHain3a» Ha YpPOBHE
cpemHero odmiero oOpa3oBaHUs JOHKHO O0ECIEYNBATh TOCTHKEHUE CICAYIOMNUX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTAaTOB:

10 KITIACC

Yuciaa v BLIYUCJICHUSA

OnepupoBaTh MOHATHIMH: PAIIMOHATEHOE YHCII0, 0ECKOHEYHAs TTepruonIecKas 1poob,

MMPONLCHTHI, UPPALUOHAIIBHOC YUCJI0, MHOXKCCTBA pAllUOHAJIBHBIX U JEHCTBUTEIBHBIX YHuCCII,
MOAYJIb JEHCTBUTEIIHLHOIO YKCJIA.



[TpuMeHATH JpoOU M MPOLEHTHI Il peIlieHHs] MPUKIIAAHBIX 337a4 U3 pa3IMYHbIX OTpacieil
3HAHUU U PEAIbHOM KU3HU;

[TpuMeHsTHh PUOIMKEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, TPUKUIKY U OLCHKY
pe3yJibTaTa BBIYUCIICHUN;

OnepupoBaTh MOHATUEM: CTEIIEHD C LIETIBbIM I0KA3aTeNIeM, UCIIOIb30BaTh MOIXOASIIYI0 (hopmy
3aIUCHU ACUCTBUTEBHBIX YUCEII ULl pELIEHU IPAKTUYECKUX 3a1a4 U IIPEACTABIICHUS IaHHbIX;
OnepupoBaTh MOHATUAMH: APUPMETUIECKHI KOPEHb HATYpabHOW CTETIEHH, CTETEHB C
paLMOHATIBHBIM ITOKa3aTeleM, JOrapu@M ymcia, J1eCITUYHbIE U HAaTypaibHbIE JOrapu(pMbl
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHMCIOBOrO aprymMeHTa. Mcnoip308aTh 3anuch
IIPOM3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.

YPaBHeHI/Iﬂ H HEPpaBCHCTBA.

OnepupoBaTh NOHATUSAMU: TOKIECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

[TpuMeHsITh pa3auyHble METO/Ibl PELICHUS PAllMOHATIbHBIX U IPOOHO-pallMOHATbHBIX
YPaBHEHU, IPUMEHSTh METO/I MHTEPBAJIOB JUJIsl pEILICHUs] HEPABEHCTB;

OnepupoBaTh NOHATUSAMH: CUCTEMA JINHEHHBIX ypaBHEHUH, MOAECTIHPOBATH PEallbHbIC
CUTYallUU C IOMOLIbIO CUCTEMbI IMHEHHBIX YPaBHEHUH. ;

OnepupoBath NOHATUAMU: UppaLlMOHAIbHbIE, 1I0KA3aTEIbHbIE U JIOTApU(PMUUECKHE
YpaBHEHHUS, HAXOAUTh UX PEIICHUS C IOMOIIbI0 PABHOCHIIBHBIX [IEPEX0/I0B I OCYIIECTBIIASA
IPOBEPKY KOpHEH;

[TprMeHATh OCHOBHBIE TPUTOHOMETpUUECKUE POPMYIIbI I TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

OnepupoBarh MOHATHEM: TPUTOHOMETPUUECKOE YPAaBHEHUE, IPUMEHATH HEOOXOAUMbIE
(bopMyIIbl JUIsl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTaBJIATh BBIPAXKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIIOBUIO 3aJladM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapara anreOpbl

DOyHkuuu U rpadpuku

OrniepupoBaTh NOHATHUSAMU: (PYHKITHS, CTOCOOBI 3aaHusl (QYHKIIMH, 00JIaCTh ONpPEICICHHS
¥ MHO>XECTBO 3HAa4eHUH QYyHKIUH, rpaduK GyHKINHU, B3AUMHO OOpaTHBIE (PYHKIUH.

OnepupoBaTb MOHATUSAMHM: YETHOCTb W HEYETHOCTh (YHKUMH, HYIH (QYHKLUH,
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Wcnonb3oBats rpaduku GyHKINN U1 pelIeHUs] ypaBHEHUH.

Crpouth U yuTaTh rpauku JTUHEHHOW (YHKIMH, KBAaJApaTHUHOW (YHKIIMH, CTEIIEHHOMH
(YHKLNU C LEbIM ITOKa3aTeNeM.

Hcnonp3oBarh rpaduku GYHKIUN TSI UCCIIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TIpH
pelleHnH 3aJa4 U3 APYruX Y4eOHBbIX MPEIMETOB U PeajbHOW KU3HU; BBIpaXaTh (opMyliaMu
3aBUCUMOCTHU MEX]ly BETUYMHAMH.

Havaja MareMaTH4eCKOro aHaju3a

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIBLHOCT, apu(MeTHUecKass U TeoMeTpHUYecKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTpuyecKas Mporpeccus, cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM TIPOTPECCHH.

3amaBarh MOCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMH.



Hcnonp30BaTh CBOMCTBA MOCIENOBATENBHOCTEH M MPOTPECCHI VIl PELICHHS PEaTbHbIX
3a/1a4 MPUKIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

OHGpI/IpOBaTB IMOHATHUAMU: MHOKCCTBO, OIICpallvi Hal MHOXCCTBAMMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart Jjisl OMUCaHUs pealibHbIX MPOIECCOB
U SIBJICHU, IPU PEIICHUU 3aa4 U3 JPYTUX y4eOHBIX MTPEIMETOB.

OrniepupoBaTh NOHATHSMU: ONPEJIETICHUE, TEOPEMA, CIIEJICTBUE, TOKA3ATEIbCTBO.

11 KIIACC

Yuciia 1 BbIYHCICHUSA

OnepupoBaTh MOHATHSAMU: HATypallbHOE, LEJI0€ YHUCIO; HCHOIb30BATh IPU3HAKU
JIEIIMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHUE YUCIIa HA IIPOCTbIE MHOKUTEIN I PELLIEHUS 3a/au.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAJILHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JIOTapu(M YUCIIa, IeCATUYHBIE U HATYpajbHbIC JIOTapU(MBI.

YPaBHeHI/ISI N HEPABCHCTBA

[IpumeHnsaTh cBoOMcTBa CTeNeHU Uil MpeoOpa3oBaHMs BBIPAXKEHUIN; ONEPUPOBATH
HNOHATUSAMM:  IIOKa3aTeIbHOE YPAaBHEHHE U  HEPAaBEHCTBO; peIlaTh OCHOBHbBIE  THIIbI
[I0KAa3aTeNbHbIX YPAaBHEHUN U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAKEHUN, COJEp)KAIIMX JIOrapu(Mmbl; ONEpUPOBATH
HOHATUSAMM: JIOrapu(MHUUYECKOE YPAaBHEHHE U HEPABEHCTBO; pellaTb OCHOBHBbIC THUIIBI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuth penienust npocTednX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHUE; UCII0JIb30BaTh
CUCTEMY JIMHEHHBIX YpPaBHEHUH /Ui PEeLICHUs IPAaKTHYECKUX 3a/1ay.

HaxoauTs pemeHust NpocTeNINX CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YpaBHEHUH U
HEPABEHCTB.

MopnenupoBaTh peajbHble CHUTyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM alllapaTa ajareopsl.

DOyHKUMH U TPaPuKn

OnepupoBaTb MOHATUAMH: MepUoaAnYecKas (GYHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKH 3KCTpeMyMma (YHKIMM, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX ISl UCCIeI0BaHUS QYHKIINH, 3aJaHHON rpaduKoM.

OnepupoBaTb  MOHATHAMHU:  IpadUKH  [OKa3aTeIbHOM,  JorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPJUHATHOM IJIOCKOCTH M HUCHOJIb30BATh
JUISI peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTU TpaduKH JMHEHHBIX YpaBHEHUH H
MCIIOJIb30BAaTh UX Ul PEILIEHUS] CUCTEMBI JINHENHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (QYHKIUN A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Hauaja MmaTeMaTH4eCcKoOro aHajau3a

OnepupoBaTh  MOHATHSMHM:  HENpepbIBHAsS  (QYHKIMS; NPOU3BOAHAs  (YHKIUY;
MCIIOJIb30BaTh T€OMETPUYECKUI 1 PU3NUECKHUI CMBICI TPOM3BOIHON IS PEIIEHUs 3a/1au.



HaxoauTe MpOM3BOAHBIE 3IEMEHTAPHBIX (YHKIHH, BBIUUCIATH MPOU3BOJHBIE CYMMEI,
MPOU3BECHUS, YACTHOTO (DYHKITHIA.

Wcnonp30Bath TPOM3BOIHYIO I HCCACHOBaHMS (DYHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHATH PE3yIbTAThl HCCIICAOBAHUS K IIOCTPOECHUIO TPa(HKOB.

HMcnonp30BaTh MPOM3BOAHYIO JUIS HAXOXKACHUS HAMIYUIIErO PEIICHHS B IMPUKIAIHBIX, B
TOM YKCJIE COIL[HAIBHO-DKOHOMUYECKHX, 3a/]a4axX.

OnepupoBaTh MOHITUSAMHU: TEPBOOOpa3HAasi WU UHTErPAN;, MOHUMATh TCOMETPUYCCKUN M
bu3nUecKuii CMBICI HHTErpaa.

HaxoauTte mepBooOpa3Hble 3JeMEHTApHBIX (DYHKIIHI, BEIYMCISATh HHTErpall 1mo (hopmyJie
Hrrorona—Jleitbuuma.

Pemrate mpukiagaHbIC 3a7a4M, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOTO U (DPU3HUYECKOTO
XapakTepa, CpeICTBAaMH MaTEMaTHYECKOTO aHAJIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (UG POBHbIE)
n/n MPOrpamMmmbl Bcero Kontpounuere oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHosxecTBa palliOHAIBHBIX U
NEUCTBUTENLHBIX YUCE. PalinoHaabHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
MoKazaresnem
Apudmerndeckuii KOpeHb N—O1 CTETICHHU. 18 |
Hppanmonaibabie ypaBHEHHUS! U HEPABEHCTBA
[TokazarenbHas pynkuus. [lokazareapHbie 10 |
YpaBHEHUSA
Jlorapudmuueckas QyHKIUS. 20 |
Jlorapudmuueckue ypaBHEeHUs
DopMyITbl TPUTOHOMETPHH. 75 |
Tpuronomerprieckue ypaBHEHHs
[TocnenoBareabHOCTH U MPOrPECCUM 5
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIH 4 !
3HAHHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6




11 KJIACC

KoaudecTBO 9acoB

Ne HaunmeHoBaHMe pa3ie/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n NPOrpaMMblI Bcero Konrpoapunie o0pa3oBaTe/bHbIE PeCypChl
padoThI
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM.
1 [TokazarenbHas pynkuus. [lokazarenbHbie 12 1
YPaBHEHHUs U HEPABEHCTBA
Jlorapudmuueckas QyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPABEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
4 IIpoussoaHas. IIpumenenue npou3BogHON 24 1
5 HHTerpan n ero npuMeHeHUst 9
6 Cucremsl ypaBHeHU 12 1
7 HatypainbHble U 1ie1ble YKclia 6
g [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHOXeCTBO, oTepauu HajJ MHOKECTBaMH.
Huarpammsl Ditiepa—BenHa

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Pammmonansueie ynciaa. OOLIKHOBEHHEIE U
JECATUYHBIC IPOOH, POIICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

ApudmeTndeckue oneparuu c
palMoOHAIbHBIMU YUCIIaMHU,
npeoOpa30BaHMsl YUCTOBBIX BHIPAKCHHI

[TpumeHeHnue npoOei U MPOLEHTOB ISt
peLICHUs IPUKIAAHBIX 3aa4 U3 PA3ITUYHBIX
OTpaciel 3HaHUW U peanbHOU KU3HU

[Ipumenenue npobeit 1 MPOLEHTOB JIst
peLICHUs IPUKIAAHBIX 3aa4 U3 PA3IMYHbIX
OTpaciel 3HaHUW U pearbHOU KU3HU

JleicTBuTenbpHbIE Yncia. PaimonanbHbIe U
HppalroHaIbHbIC YHCTIa

Apudmernueckue onepanum ¢
JENCTBUTEIBHBIMY YN CIIaMU
[TpuGnuxEHHbBIE BHIYMCIECHUS, TPaBHUIIa
OKpYIJIEHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUN




TO)K,I[CCTB& 1 TOXKICCTBCHHBIC

9
npeoOpazoBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Metoa nHTEpBaAIOB
13 Pemenue nensix U ApoOHO-paIIOHATBHBIX
YPAaBHEHUI U HEPaBEHCTB
KoHTpoinbHas pabora o teme "MHOXecTBa
14 palMOHAIbHBIX U ICUCTBUTEIbHBIX YHCEIL.
PanonanbHble ypaBHEHUs U HEPABEHCTB"
15 OyHKIMS, CIOCOOBI 3a/1aHUs QYHKIUH.
B3aumuo obpaTtHbie HyHKIIUU
I'paduk pyakmmu. O6IACTh ONIpeICICHHS 1
16 MHO’K€CTBO 3HaueHui pyHkuuu. Hynu
¢ynkuuu. [IpoMexxyTKi 3HAKOMOCTOSIHCTBA
17 UYErHble 1 HEUETHBIE PYHKIINU
CreneHs ¢ 1eIbIM [T0OKa3aTEeNeM.
18 CranpapTHas ¢popma 3arucu
JNENCTBUTENIBHOTO YnCia
Wcnonp3oBanue noaxoasmiei Gopmsl
19 3aMycy JeMCTBUTEIbHBIX YNCEIN JUIS
pELIeHUs] TPaKTUYECKUX 3a]1a4 U
MIPEACTABICHUS JAHHBIX
CrenenHast GQyHKIUS C HATypalIbHBIM U
20 eJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk
)1 ApudmeTnueckuit KOpeHb HaTypaIbHOU

CTCIICHHU




Apudmerndeckuii KOpeHb HATypaIbHOMN

22
CTENEHU

7 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENIEHU

24 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTEIICHU

75 CaotlicTBa apu(pMETUYECKOTO KOPHS
HaTypaJlbHOM CTEIIEHU

26 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
0i1 cTeneHun

7 JeiicTBus ¢ apu)MeTHIECKUMU KOPHIMH N—
O CTeIeHU

73 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
OH CTENEeHU

29 JeiicTBus ¢ apuMeTHUeCKUMHU KOPHIMU N—
Ol CTEIEeHU

30 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Oi1 CTeneHn

31 Peienne nppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

3 Pemrenne nppaiinoOHaIbHBIX YPaBHEHUU U
HEPABEHCTB

3 Pemienne nppaliuOHAIbHBIX YPaBHEHUN U
HEPABEHCTB

34 Pemienne uppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

35 Pemenne nppaliuOHAIBHBIX YPaBHEHUN U

HEPABEHCTB




36
37

CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

CoiicTBa u rpaduk KOpHS N-0i cTENeHN

38

39

40

KonrponbHas pabora no reme
"ApupMeTHuecKuil KOpeHb N—Oi CTETIeHH.
WppannonanbHble ypaBHEHUS U
HepaBeHcTBa"

CreneHb C pallMOHAIBHBIM TTOKa3aTeeM U
eé CBOIiCTBa

CreneHb C pallMOHAIBHBIM MTOKa3aTeNIeM U
€€ cBOMCTBA

41

42

43

CreneHb ¢ parOHAIBHBIM TIOKA3aTelIeM U
€€ CBOICTBA

[TokazarenbHast GYHKIHS, €€ CBOHCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN A7
peleHNs ypaBHeHUH

44

45

46

Ucnonb3oBanue rpaduka GyHKIUN A5
peueHusl ypaBHEHU I

[Toka3zaTenbHbie ypaBHeHUs1. OCHOBHBIE
METO/IbI PELICHUS [T0KA3aTEIbHBIX
ypaBHEHUU

IIokazarenpHbIC YpaBHCHHA. OcHoBHBIC

METO/bI PEIICHUS I0KA3aTEIbHbIX
yYpaBHEHUN

47

[TokazaTenpHbIC ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKa3aTEeIbHbBIX
YpaBHEHUN

48

Kontponbnas padora: "[lokazatenpHas




¢bynakuwms. [TokazarenpHble ypaBHEHUS"

49 Jlorapugm uucna. CoiicTBa jorapudpma

50 Jlorapudm uucna. CoiicTsa jgorapudma

51 Jlorapudm uucna. CoiicTsa jgorapudma

52 Jlorapugm umncna. CoiicTBa Jorapudpma

53 JlecsaTHYHBIC U HATYpAJIbHBIC JTOTAPHPMBbI

54 JlecaTH4HbIE U HATYypaJIbHBIC JTOTapH(PMBI

55 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILINX
JorapudMbl

56 [Ipeo6pa3oBanue BbIpaxxeHU, coaepKalux
J0TapupMbl

57 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAILINX
J0TapupMbl

53 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpaduk

59 Jlorapudmuueckas pyHKUusA, €€ CBONCTBA U
rpaduk

60 Hcnonb3oBanue rpaduka GyHKIUN A7
peueHus: ypaBHEHU I

61 Hcnonb3oBanue rpaduka QyHKIMM 115
peleHns ypaBHeHU!

2 Hcnonws3oBanue rpadpuka QyHKIUN A5
pelieHns ypaBHEeHU!
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

63 METO/Ibl pelIeHus JorapuGMUIECKUX
ypaBHEHUU

64 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE




METO/Ibl PeIIeHUs JTOrapuGMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

65 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU M

66 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
norapu(pMHUECKUX YpaBHEHHHA

67 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU
norapu(pMHUECKUX YpaBHEHHMA

68 Kontposbhas padota: "Jlorapupmudeckas
dbyukuus. Jlorapupmuueckre ypaBHeHus"

69 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymeHra

70 CuHyC, KOCHUHYC U TAaHT€HC YHCIIOBOTO
aprymeHra

71 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YHCJIOBOT'O apryMeHTa

7 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTD,

73 onpeAesieHue TPUrOHOMETPUIECKHUX
(GyHKIMI YHUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

74 OIpeEIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

75 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

76 OCHOBHBIE TPUTOHOMETPUUECKUE POPMYJIBI

7 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI




78 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

79 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

20 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX |
BBIPAXECHUI

81 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

20 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

23 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpAXEHUI

84 Pelienne TpuroHOMETpUYECKUX YPAaBHEHUM 1

85 Peenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

86 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

87 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUN 1

88 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

89 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1

90 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I

91 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM

92 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
KonTtponsHas padora no teme "®dopmysst

93 TPUTOHOMETPHUH. TPUTrOHOMETPUYECKUE 1
ypaBHeHuUs"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS

94 nocjienoBarelibHocTe. MOHOTOHHEIE 1
NIOCJIE0BATENBHOCTH

95 ApudmeTrnueckasi U reoMeTpuyecKas 1




nporpeccuu. Mcnonb3oBaHue Nporpeccuu
JUTSL PEIICHUS PealTbHBIX 337129
MIPUKJIAHOTO XapakTepa

beckoneuHo Y6BIBaIOHIa$I TeOMETpHUICCKasa

96 nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBAIOIICH T€OMETPUIECCKOMN MPOrpecCcun

97 ®dopmyiia CI0KHBIX TPOLIEHTOB 1

98 ®dopmyra CI0KHBIX TPOLIEHTOB 1
O06o001enue, cucTeMaTru3anys 3HaHUH 3a

99 Kypc ainreOpbl 1 Hayall MaTeMaTH4eCKOTo 1
aHanuza 10 kacca
O0001enne, cucreMaTA3amus 3HaHUH 3a

100 Kypc alnreOpbl ¥ Ha4all MaTEMaTHIECKOTO
ananm3a 10 kmacca

101 Wrorosas koHTposibHasA paboTa 1
O0001Ienre, cucTeMaTH3alMs 3HaHUH 3a

102 Kypc anreOpbl 1 Hadall MaTeMaTH4eCKOTO 1
aHanmu3a 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Crenens ¢ pallMOHAIBHBIM OKa3aTeIeM 1
2 CaoiicTBa cTenEHU 1
3 [Ipeo6pa3oBanue BbIpaxeHUil, CoaepKaLUX |
palMOHAJIbHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxeHUil, CoAepKaALUX |
palOHAJIbHBIE CTEIIEHU
[TpeoOpazoBanue BbIpaKEHHI, COIEPIKAIITIX
5 ’ 1
paloHaIbHbIE CTEIIEHU
6 [TokazarenbHble ypaBHEHUSI U HEPABEHCTBA 1
7 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [TokazarenbHble ypaBHEHUSI U HEPABEHCTBA 1
9 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
1 [lokaszarenbHas QpyHKIMs, €€ CBOICTBA U 1
rpadux
KonTtponsHas padora o teme "Crenens ¢
12 paloOHaIbHBIM IIOKA3aTEIIEM. | |
[Toxa3zatenpHas pynkius. [TokazaTenbHble
YpaBHEHUS U HEpaBEHCTBA"
13 Jlorapudm uymncna 1
14 JlecsaTHuHBIC U HATYpAJTbHBIC JTOTAPH(PMBI 1




[IpeoOpa3zoBanue BbIpaX)eHH, ComepIKaLUuX

15
Jorapupmbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX
JorapudMbl

17 [Ipeobpa3oBanue BbIpaXkeHU, coaepKalIuX
Jorapupmbl

18 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX
J0TapupMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEPAaBEHCTBA

)1 Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

” Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

3 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U
rpaduk

24 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpaduk

)5 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

26 Tpuronomerpuueckue GyHKIMH, UX
cBOIicTBa U rpaduKu

7 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpapuKu

)% Tpuronomerpuueckue GyHKIMH, UX

CBOWCTBA U TpapuKu




[TprMepsl TPUTOHOMETPUUYECKUX

29
HEPABEHCTB

30 ITprMepsl TPUTOHOMETPUUYECKUX
HEPABCHCTB

31 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

1 ITprMeprl TPUTOHOMETPUUYECKUX
HEPABEHCTB
Konrponbnas pabora no reme
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapugmuueckue ypaBHEHUs U

33 HEpaBEHCTBA. T pPUrOHOMETPUUECKHE
(GYHKIIIHY B UX
rpaduxu. TpuronomeTpudeckue
HepaBeHcTBa"

34 HenpepoiBHble QyHKIINN

35 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

36 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

37 [IpousBoanas GpyHKIUU

38 [TpousBoaHas GyHKIMH

39 I'eomerpuueckuii u puzndeckuii CMbICI
MIPOU3BOAHOM

40 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI
MIPOU3BOAHOMN

41 [Tpou3BoHBIE AI€MEHTAaPHBIX (PYHKUINN

42 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN




HpOI/IBBOILHaH CYMMEI, ITPOU3BCACHUA,

43 .
4acTHOTO (DYHKIIMHA

44 [Tpon3BoHas CyMMBI, TPOU3BEACHHUS,
Y4acTHOTO (PYyHKIMH

45 [IpousBonHas CyMMbl, IPOU3BEACHMUS,
4acTHOTO (DYyHKIIMHA
[TpumMeHeHne NTPOU3BOJIHOM K

46 UCCIIEIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTB
U DKCTPEMYMBI
[TpumMeHeHne NTPOU3BOJIHOM K

47 UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne nNpou3BOIHON K

48 UCCIIEI0BaHMIO (DYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI
[IprMeHeHne npon3BOIHOM K

49 MCCIIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

50 HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO
3HaueHusl QYHKIUU HAa OTPE3Ke

51 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

57 Haxoxaenne HanbobIIero 1 HANMEHBILETO
3HaYeHUs PYHKIIMH HA OTPE3Ke

53 HaxoxneHre HanOobIIero 1 HAMMEHbIIETO
3HaYeHUs PYHKIIMH HA OTPE3Ke

54 HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO

3HaYeHUs (QYHKIHUU Ha OTpE3Ke




HaXO}K,I[eHI/IC HauOOJIBIIEr0 1 HAMMEHBIIIETO

> 3Ha4YeHUs (QYHKIUU Ha OTPE3KE
[IpumeHeHue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWTYYILIEro peueHus B

56 MPUKIIAIHBIX 3a7a4ax, Uil ONpe/esIeHus
CKOPOCTH TpoIiecca, 3aJJaHHOro GopMyInoi
WK TpapuKOM

57 KonTponbhas pabota no teme
"[IpousBoanas. [Ilpumenenre npon3BoHOMU"

58 [TepBooOpasnas. Tabmura mepBooOpa3HbIX

59 [TepBoobOpaznas. Tabnuia nepBooOpa3HBIX

60 WuTerpan, reomeTpuueckuii 1 pru3nyecKuii
CMBICJI MHTErpaja

61 WuTerpan, reoMeTpuuecKuil U pu3ndeckuit
CMBICII MHTErpaja

62 WuTterpan, reoMeTpuuecKkuil U Gpu3ndeckui
CMBICJI MHTErpaja

63 Brruucnenue unTerpaia no gopmyie
Herorona—JleiiOHuma

64 Brruucnenue nnTerpana no gpopmyie
Herorona—JleitOnuma

65 Brruncnenue unrterpana no gopmyie
Herorona—Jleiibaumna

66 Brruucnenue uaTerpana no gpopmyie
Herorona—JleitOnuma

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucreMbl TUHEHHBIX YpaBHEHUH

69 Pemenue npuknaaHeix 3a1a4 ¢ NOMOILIBIO




70

CHCTEMBbI JINHEHHBIX YPaBHEHU

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUU

71

CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
paluMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUN U HEPaBEHCTB

72

73

74

75

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JJOrapu(MHUECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl U COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMHUECKUX
YpaBHEHUH U HEPABEHCTB

CucTemMbl 1 COBOKYITHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNbHBIX, JIOTApUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIEeHUs] ypaBHEHUI U CUCTEM

76

Hcnons3oBanue rpadukoB GyHKIUN A5
pelieHus: ypaBHEHUH U CUCTEM

77

78

IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEIICHUI0 MATEMaTHYECKUX
3aja4 1 3a]1a4 U3 Pa3In4HbIX o0sacTel
HayKU U PEAIbHOW KU3HU

KonTtponsHas padora no Teme "UnTerpan u




ero npumMeHeHusi. CUCTEMbl ypaBHEHHIT"

HarypanbHble 1 ienble yucia B 3ajja4ax u3

7 peanbHOU KU3HU

20 Harypasbhble u 1ienbie yuca B 3aja4ax u3
pEATbHOM )KU3HHU

81 HatypasnbHble U Liesble uncia B 3a1a4ax U3
peaJbHOM KU3HU

82 [Ipu3Haky nenMMOCTH LEIBbIX YUCEI

83 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

84 [Ipu3Haky nenMMOCTH LEIbIX YUCE

25 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS
3HAaHUU. YpaBHEHUS

26 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUSA

%7 [ToBTOpenue, 06001IEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

28 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

29 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

90 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

91 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3aIUs
3HaHuil. HepaBencTBa

9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui. HepaBeHcTBa

93 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIH




3HaHuii. HepaBeHncrpa

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS

94 . 1
3HaHuil. HepaBeHncra

95 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS |
3HaHui. CucTeMbl ypaBHEHUN

96 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL |
3HaHui. CHucTeMbl ypaBHEHUN

97 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS |
3HaHu. OyHKIIMU

08 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS |
3HaHuil. OyHKUMH

99 HtoroBast KOHTpoINbHAs paboTa 1

100 Wrorosas koHTposibHas paboTa 1
O0001Ienre, cucTEMaTA3alMs 3HaHUH 3a

101 Kypc anreOpbl ¥ Hayal MaTeMaTHYeCKOro 1
aHanmza 10-11 kiaccos
O0001Ienre, cucTeEMaTA3alMs 3HaHUH 3a

102 Kypc anreOpbl 1 Hayal MaTeMaTHYeCKOro 1
aHanmu3a 10-11 knaccos

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaJIN3a, TeOMETPHSL.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsarun F0.M., TkaueBa M.B. u apyrue, AKInoHepHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
AnreOpa u Havasa MateMatuyeckoro ananuzal(0—I11 kimacchbl
Metoauueckue pekomeHaanuu Kk yueonuky 1. A. AnuMoBa,

IO. M. Konsiruna, H. E. ®Eénoposoit u ap. M3narenscto "[Ipocsemenue” 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru — Caiit @enepaibHOTO HHCTUTYTA NEJArOTUUECKUX U3MEPEHUIN
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege— OTkpbIThIi OaHk 3ananuiit E1'D
https://www.problems.ru — UHTEpHET-TIPOEKT «3amaum»

https://resh.edu.ru — Poccutickas 3JIeKTpOHHAs 1IKOJIa
http://school-collection.edu.ru/— Exuras xommekmus mudpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB



https://math-ege.sdamgia.ru/
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