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NNOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «AureOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OIHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro oOIIero oO0pa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00ECIIeYNBACT HHCTPYMECHTAIBHYIO 0a3y [T N3YUEHHS BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C IPYTOil CTOPOHBI, POPMHUPYET JTOTUIECKOE U aOCTPAKTHOE MBIIIIJICHHE 00YJarOIINXCS
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH W JAPYrMX IUCIMIUIMH. B paMkax IaHHOTO y4eOHOTO Kypca oOydaromiuecs
OBJIA/ICBAIOT YHUBEPCATBHBIM SI3HIKOM COBPEMEHHON HAayKH, KOTOpas (HOpMyIHpYeT CBOU
JOCTIKEHUS] B MaTEMaTH4YeCKOl Gopme.

Y4eOHbIi Kypc anredpsl W Hayal MaTeMaTHUYECKOTO aHalIM3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHITUIA
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH YXH3HH, MO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MCIIONB30BaTh MX IS JaJbHEWUIIEero
00pa30BaHUs U B MIOBCEIHEBHON XHU3HH. B TO jxe BpeMs oBnajieHue aOCTPAaKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKIIMSMH alTreOpbl 1 MaTeMaTHYeCKOTO aHajn3a Pa3BUBACT YMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTHHHOCTb, IOKA3bIBATh YTBEPKACHUS C TOMOIIBIO WHIYKITHH
U PacCyX/aTh ACTYKTUBHO, MCIIOIb30BaTh 0000LICHNE U KOHKPETU3AIUI0, a0CTparupoBaHue H
aHaJoruio, GopMUpPYET KpeaTUBHOE U KPUTUYECKOE MBIIIICHHUE.

B xome wm3yueHus ydeOHOro Kypca «Ajiredpa W Havajga MaTeMaTHYECKOTO aHaIH3ay»
oOyJaromuyecsi TOJy4aloT HOBBIM ONBIT PpEIICHUS NPUKIATHBIX 3alad, CaMOCTOSTEIHLHOTO
MOCTPOCHHUST MATeMaTHYECKUX MOJETeH pealbHbIX CHUTYallMid, HMHTEPIPETALUU IOJIy4eHHBIX
peIIeHHH, 3HAKOMATCS ¢ MPUMEpPaMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTUICCKIMH OTKPBITUSMHU U UX aBTOPAMH.

VY4eOHbIll Kypc 00J7amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak yepe3 ydeOHbIM Martepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHpPOBO33pEHHUS, Tak M 4epe3 crneuuduky ydyeOHOH  JeATeNnbHOCTH, TpeOyromen
NPOJIOJDKUTEIPHON  KOHIICHTPAlMM ~ BHUMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN pe3yIbTarT.

B ocHoBe meronuku oOyueHus anreOpe M HadajdaM MaTEMaTHYeCKOrO aHalIM3a JICKHT
NeSITeIbHOCTHBIN IPUHLIUI 00y4eHUsI.

B cTpykType ydeOHOro Kypca «Anredpa U Hadaisa MaTeMaTHIeCKOTO aHAIN3ay» BBIICIICHBI
CIICAYIONINE COACPIKATEIBHO-METOMYECKre JTHHUU: «Yucina W BBYHCICHHS», «DYHKINU H
rpadukny, «YpaBHEeHHUS U HepaBeHCTBay», «Hauana MaTeMaTuueckoro aHaan3ay, «MHOXKECTBa U
Joruka». Bce OCHOBHBIE COJIepKaTeNbHO-METOJUUECKUE TMHUN U3yJatoTCsa Ha IPOTSDKEHUH ABYX
JeT 00y4YeHHUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl, €CTECTBEHHO JOIOIHSIS APYT Apyra u
MIOCTETICHHO HACHIIAsCh HOBBIMA TEMaMH W paszienamu. [laHHBIH y4eOHBIH Kypc SIBISETCS
UHTETPAaTUBHBIM, INTOCKOJBbKY OOBEIMHSET B cebe colepKaHWe HECKOJIbKUX MaTeMaTHUECKUX
JUCLUIUIMH, TAKUX Kak anredpa, TPUrOHOMETPHs, MaTeMaTHUECKU aHaIn3, TEOPHs] MHOXKECTB,
MaTeMaTHuYecKasi JIOTHKa U japyrue. [lo Mepe TOro kak oOydJaromuecs: OBIIaJEBalOT BCE Oolee
NIMPOKMM  MaTEeMaTWYeCKHM  almapaTtoM, Yy HHUX [OcleloBareldbHO (opmupyercs u
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYIO0 MOJIEb PEAIbHOM CUTYalluu, IPUMEHSTh
3HAaHUS, TOJYYEHHBIE TIPH M3YyYCHHU YUEOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSATEIBHO
chopMyTUpOBaHHON MaTEMaTHYECKOM 3a71a4M, a 3aTeM HHTEPIPETHPOBATH CBOM OTBET.

CopneprxaTenpHO-MeTOAMYEeCKast JIMHUS «HHcIa 1 BBIYUCICHUS» 3aBepiaeT (POpMUPOBAHHE
HaBBIKOB UCIIOJIb30BaHUSA JICHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOIO



obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€ BHUMaHUE YACISICTCS
(OpMHPOBAHNIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMIUX B c€0sl MCIOJIb30BaHHE
pa3nuyHbIX (OpPM 3amUCH YHWCIA, YMEHUE JeNnaThb HPUKUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YMCIIOBbIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbIE 00yUYaIOUIMMCSI MHOYKECTBA HATYPaJIbHBIX, LENbIX, PALIHOHATBHBIX U IEHCTBUTEIBHBIX
Yrcea JOMOJHSAIOTCS MHOMKECTBOM KOMIUJIGKCHBIX 4YHCEl. B KaXIOM U3 3THX MHOMECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE €My CIEIM(HUECKUE 3aJaud U OIEpalluy: JelIeHHe Halledo,
ONEpUpPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJBIX YHCeNl, 0COOble CBOWCTBA pallMOHAJbHBIX U
UPpALMOHATIBHBIX YHCEN, apu(MeTHYECKUe Onepaliy, a TakKe U3BJIeUeHUEe KOPHS HaTypalbHOU
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcel. biaromapsi mocienoBaTeIbHOMY pacIIMPEHHUIO
Kpyra UCIOJIb3yEeMBIX YUCEN U 3HAKOMCTBY C BO3MOXHOCTSIMH UX TPUMEHEHUS JJIsl PEeIICHHS
Pa3IUYHBIX 3a/1a4 GOPMUPYETCS MPEACTABICHUE O €AUHCTBE MAaTEMAaTUKH KaK HAyKH U €€ POJIH B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHpPa, IUPOKO UCIOIB3YIOTCS 0000IIeHIE U KOHKPETU3alUsl.

Jlunus «YpaBHEHUS M HEPAaBEHCTBA» pPEAIN3yeTCs Ha MPOTSHKEHUU BCEro OOyueHUs Ha
YpOBHE cpeaHero ooOmiero o0pa3oBaHus, IOCKOJIBKY B KaxkaoMm paszene IlporpamMmer
PEyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTare oOywaroniuecs: oOBlaJeBaloT
pPa3IUYHBIMU  METOJAMHU  DPELIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTelbHbIX,
JOTapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
coJepkalx napamerpsl. [lonyueHHbIE YMEHHS HIMPOKO HCIIOJIB3YIOTCS MPH HCCIEAOBAHUH
GyHKIMI ¢ TOMOIIBIO TPOU3BOIHON, MPH PELICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HAXO0XKJICHUE
HauOOJBIINX U HAUMEHbIIUX 3HaueHUi QyHkuuu. JlaHHas copepxarenbHas JIMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHPOBAHWME YMEHUH BBIIOJIHATH PAcUEThl 1O (GopMyrnaM, NpeoOpa3oBaHU
paIMOHANIFHBIX, UPPALMOHAILHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
collep)KalluX cTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
INPOUCXOIUT JalibHElIllee pa3BUTHE AITOPUTMHUYECKOrO U aOCTPAaKTHOIO  MBIIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHH, pabOThl ¢ CUMBOJIbHBIMH
dopmaMu, TpeACTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUISl pEICHHUS TPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJ[a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxaTenbHo-MeToAnYecKast TUHUSA «DYHKIUU U TpapUKH» TECHO NeperuieTaeTcs ¢
JIPYTUMH JUHUASIMHU Y9€OHOTO Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIE10BaTEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTEnmeHHOH, IOKa3aTelabHOW, JIorapu(PpMUYECKONH u
TPUTOHOMETPUUECKUX (QYHKLUHN, UX CBOUCTB U IrPaUKOB, UCIIOIb30BaHUE QYHKIUH 1JIs peIIeHUs
3a[a4 U3 APYrux y4eOHBIX MPEAMETOB U PEaIbHOM KU3HH TECHO CBSI3aHO KaK C MaTEMaTUYECKIM
aHaJIM30M, TaK U C peLICHHEM ypaBHEHH 1 HepaBeHCTB. [1pu 3ToM 60s1bI10e BHUMaHHE YAETseTCs
(bopMUPOBAaHUIO YMEHHUS BbIpakaTh (hOpMyJIaMy 3aBUCHMOCTH MEX]y Pa3IMUHbIMU BEIMUYNHAMH,
HCCJIEIOBATh IMOJY4YEeHHbIE (YHKIMH, CTPOUTh UX Tpaduku. MaTepuan 3Toil comeprkareiabHON
JIMHUYW HalleJIeH Ha Pa3BUTHE YMEHHUI U HABBIKOB, MO3BOJISIOMINX BBIPAXKATh 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B Pa3IMYHON (opMme: aHATUTUYECKOH, rpaduyeckoi u cioBecHoil. Ero uzyuenue
CIOCOOCTBYET Pa3BUTHIO aAJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHUIO W
KOHKPETH3aIlUH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxatenpHas auHuA «Hadana mareMaTHuecKoro aHajin3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYr Kak MaTeMaTHYECKUX, TaK U MIPUKJIAIHBIX 3a/1a4, JOCTYITHBIX 00yJaroIuMCsl, TaK
KaK y HHMX MOSBJISIETCS BO3MOXKHOCTh CTPOUTH I'padUKH CIIOXKHBIX (YHKIHH, ONMpeneisTh MX
HauOOJIbIIME U HAUMEHBIINE 3HAUCHUS, BRIUUCIATH IUIOMAAN GUTYp U 0ObEMBI Tell, HAXOAUTH
CKOPOCTM U YCKOpEeHHs TporeccoB. JlaHHas copep)kaTelbHasi JHHHUS OTKPBIBAET HOBBIC



BO3MOXHOCTH IIOCTPOEHHS MATEMaTUYECKUX MOJEIIEH peaIbHbIX CUTYAIMi, T03BOJISIET HAXOJUTh
HaWIy4llle€ pEIIEHUE B MPUKIAAHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOIO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(OpManbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HaIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJyYCHHBIX B XOJ€ Pa3BUTHS MAaTEMAaTWKH KaK HAyKd, U 00 ux
aBTOpax.

CopnepxxaTtenpbHo-MeToANYeCKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOXECTB M MaTEeMAaTU4YEeCKOM JIOTMKH. TeopeTHKO-MHO)KECTBEHHBIE
NPECTaBICHUS TMPOHU3BIBAIOT BECh KYypC IIKOJBHOW MaTEeMAaTUKU W Ipe[JiaraioT Haumbosee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIOMMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHUIOKCHHH, OHH
CBSI3bIBAIOT pa3Hble MaTeMaTHUECKUE TUCLMITIIMHBI U UX NMPHIIOKEHUS B eHOoe 1ernoe. [Toaromy
BQXHO JIaTh BO3MOXHOCTb OOy4YaroLIeMyCsl MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATUKH U UCII0JIb30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH. [[pyruM BaxKHBIM
IPU3HAKOM MaTeMAaTUKM KaK HayKd CIEQyeT [pPU3HATh CBOMCTBEHHYIO €W CTpPOrocTh
000CHOBaHUH U CJIEI0OBAHUE ONPEACIEHHBIM MIPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JIEMEHTAMU MaTeMaTH4YeCKOH JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOI'O MBIIIICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOHUTH CBOM PACCYXJICHUS HAa OCHOBE JIOTMUECKUX IPaBUII,
(dopMHpyeT HABBIKM KPUTUUECKOTO MBIIUICHUSI.

B yueOHOM Kypce «AureOpa 1 Hayaja MaTeMaTUYECKOI0 aHaIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUSA, KOTOpPbIE IpPH3BaHbl CHOCOOCTBOBAaTh (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOEHMSI MOJIETIEHN pEAIbHBIX CUTYalUil, NCCIEIOBAHMS STUX MOJENEN C TOMOLIBIO
anmapara ajareOpbl U MaTeMaTHYeCKOro aHaliMu3a, MHTEPIPETAIMH TOJTYYEHHBIX PE3YJbTaTOB.
Takue 3amaHus BIUICTEHbl B KaXXIbld M3 pa3[esioB MPOrpaMMbl, MOCKOJBKY BECh MaTepuall
y4eOHOro Kypca MIUPOKO HCHONb3YeTCsl A pelleHus NpUKIaAHbIX 3aaad. Ilpu pemenun
peanbHBIX MPAKTHYECKUX 3a/1a4 00yJaroliecs pa3BUBalOT HAOII0AaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HCIOJIB30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTP 1O (OPMHUPOBAHMIO HABBIKOB PpELICHUs MNPUKIAAHBIX 3a1ad
OpraHusyercss B TIIpoliecce M3y4deHHs BceX TeM YydeOHoro kypca «AureOpa M Hauana
MaTEMaTHUYECKOT0 aHAIIN3a».

MECTO IIPEIMETA B YYEBHOM IIVIAHE

Ha u3ydenune yueGHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOIO aHAJIM3a» OTBOAUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Henento), B 11 kiracce — 136 gacoB (4 yaca B HEZICIIO).
B cBs3u ¢ koHpuUTrypanueit kaneHaapHoro yueoGHoro rpaduka 1 mKojabHoro pacnucasus MbOY
®enoceenckoit COIL um. B. M. Bepéxuna 2025-2026 yue6HOrO0 rosa, pabovas mporpaMma
npelycMaTpuBaeT udyueHnue npeamera B 10 kitacce reuenue 135 gacos, 1o pacnucanuro B 10
KJIACCE YPOKH ITPOBOJUTCS-IIO MIOHEAEIbHUKAM, BTOPHUKAM ,CpeliaM, ueTBepraM . B nonnom
00bEMe nporpamMMa OyJieT peaqn30BaHa 3a CUET YPOKOB TOBTOPEHHUS



COJEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BIYMCICHUSA

Pannonanbueie yncna. OOBIKHOBEHHBIC M JECSITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIC
nepuoandeckue apodu. [lpumenenue qpodeit 1 MPOIEHTOB IS PEeIICHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciell 3HaHUW U peabHOU KU3HU.

JetictButensHple uncna. PamuoHanbHBIE W HUppallMOHAIBHBIE 4Yncia. ApudmeTHdyeckue
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIynb IEMCTBUTEIBHOTO YKCIIA U €TI0 CBOMCTBA.
[MpubnuxEéHHple BHIUMCICHHS, TpaBUia OKPYIJIEHUS, NPHUKUAKA U OIEHKa pe3yibTara
BBIYMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcrionbp3oBanue moaxoasiie GopmMbl
3alUCH ACHUCTBUTEIBHBIX YUCEI JJIsl PeIIEHUS MPAKTUUYECKUX 3aa4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM MOKa3aTeJIeM M €€ CBOWCTBA, CTENEHb C JICUCTBUTEIbHBIM
MIOKa3aTeNEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypaJIbHBIE JTOTapH(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHI'€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHIE€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBIC MPEOOpa3OBaHUs. YPAaBHEHHE, KOPCHb YpPaBHECHHS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-CiieICTBUs. HepaBeHCTBO, pellieHue HepaBeHCTBA.

OcHOBHBIE METO/BI PEIICHUS] LEIbIX U IPOOHO-pAIlOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouieHsl OT OJTHOM ITepeMEHHOM. JleleHre MHOTOUYJIEeHa Ha MHOTOYJIEH ¢ OCTaTKOM. Teopema
Bbe3y. Muorounensl ¢ nensiMu kod¢pdunmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHM, CONEPIKALTUX CTENIEHN U KOPHH.

HppauronaneHble ypaBHeHHs. OCHOBHBIE METO/IbI PELICHHS HPPALMOHAIBHBIX YPABHEHUN.

IToka3aTenbHble ypaBHEHUsA. OCHOBHBIE METO/IbI PELIEHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeobpazoBanne BEIpaKEHHA, COJAEPIKALINX JTOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METONbI PEIICHUS JIOTapU(PMUUECKUX
YpaBHEHUU.

OcHoBHble TpUroHoMmerpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHOMEeTpUYECKUX YPaBHEHUM.

Pemienne cucrem JNMHEHHBIX YypaBHEHUW. Marpuua CHCTEMbl JUHEHHBIX YPaBHEHHM.
Onpenenurenb MaTpUllbl 2X2, €ro TeOMETPUYECKHI CMBICI W CBOMCTBA, BBIYMCIEHUE €r0
3HAYEHHUsI, IPUMEHEHHUE ONPEACIIUTENS I PEIIEHNs] CUCTEMbI JIMHEHHBIX ypaBHEeHM. Pemenne
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHU. McciaenoBanne nocTpOeHHOM
MOJIEJIA C TIOMOILIbIO MATPHIL U ONIPEACIIUTENEH.

[TocTpoeHrne mMaTeMaTHYECKUX MOJIENICH peajbHOW CHUTYallMu C MOMOIIbIO YPaBHEHHHN U
HepaBeHCTB. [[puMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHON KU3HH.

DOyHKUUM U rpapuku

OyHKIUs, crmocoObl 3amanus (yHKuuH. B3ammHo oOpatHbie (QyHKIMu. Kommosurus
dbyakuuii. ['paduk Gyakuu. Dnementapabie mpeodpazoBanus Tpa@uKoB G YHKIIHA.



OO6nacth onpeeneHnss 1 MHOXKeCTBO 3HaueHui pynkmuu. Hynmu dyaknun. [TpomexyTku
3HaKonocTossHCTBA. YETHbIe M Heu€THble QyHKuuuU. Ilepmogmueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (pyHKIHMUA. MakcuMyMbl 1 MUHUMYMBI (pyHknuu. Hanbonbiiee u HauMeHbIIIee
3HaYeHUs (PYHKIIMH Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTU4Has U APOOHO-TMHEWHAs QYyHKIIUU. DJIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHHE UX TPaPHUKOB.

CrenenHass (pyHKIMS C HaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHU Kak (PYHKIIMA OOpaTHOM CTETNEHH C HATYpPaIbHBIM
MIOKa3aTeJIEM.

[oka3zaTtenbHast U norapupmuueckas GyHKIUN, X CBOHCTBa U rpaduku. Mcnoas3oBanue
rpaduKoB QYHKIUH IS pellICHUs YpaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpPEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOT'O APryMEHTA.

OyHKIMOHATBHBIC 3aBUCHIMOCTH B PEaTbHBIX MPOIECCAaX U SIBICHUSX. [ paduku pearbHBIX
3aBUCUMOCTEH.

Hayana maTemMaTHyecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOTo aHalIM3a Kak aHaIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckass U reoMmerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOUW MPOTPECCHUHU.
JIMHENMHBIN M SKCHOHEHUHAIbHBIM pocT. Yucno e. @opmyna CIHOXKHBIX IPOLIEHTOB.
Hcnonp3oBaHue mporpeccuu Ais peleHus pealbHbIX 3a/1a4 MPUKIAIHOIO XapakTepa.

HenpepriBHBIC GYHKIIMM U KX CBOMCTBA. TOYKHM pa3pbiBa. ACUMIITOTHI TPaUKOB (PYHKITHH.
CgoiicTBa (hyHKIMIT HEMPEPHIBHBIX Ha OTpe3ke. MeToa MHTEPBAIOB JIJIsl PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOWMCTB HENIPEPBIBHBIX (DYHKIIMUN JJIs1 pEIICHH 3a/1a4.

[lepBas u Bropas nmpousBoaHbIe GyHKIMHU. Onpenenenue, reOMeTpUIecKuid U GU3NIeCKu
CMBICJI POU3BOIHOM. Y paBHEHHUE KacaTeIbHOH K TpaduKy G yHKIIHH.

[TpousBoaHbIe N1eMeHTapHbIX QyHKIMA. [[por3BoAHAS CYMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3ULIUHU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHOecTBO, onepani HaJl MHOKECTBAMHU M UX cBoiicTBa. Jlmarpammel Diniepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO anmapara JJisg OMHCAHMS PEATBbHBIX IPOLECCOB U
SIBIICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIMI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOKEHHUS K MPOILIIOMY U
HACTOALLIEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUIKEHUU B
JIpYTUX HayKax, TEXHOJIOTUSAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IICHHOCTEH  poccHUiiCKOro  Hapona, c(HOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUI HAyKH W AESITeNbHOCTHhIO YYEHOIO, OCO3HAHME JMYHOTO BKJIa/Ja B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

3CTETHUYECKOE OTHOUICHHE K MUPY, BKIIIOUYasl 3CTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHHI, BOCOPUUMYUBOCTh K MaTeMaTHYECKUM acHeKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMS:

c(OpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 3J0POBOI0O
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA W OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPHU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIbHOCTHIO;,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOJIO0US, HHTEPEC K pa3IuyHbIM chepam
npo(hecCHOHANLHON JeSTeNLHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieli mpodeccuu ¥ Pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4eckoMy OOpa3oBaHUIO W
€caM000pa30BaHMUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAINPaBICHHOCTH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHUE BIHUSHUSA COLMAIBHO-
SKOHOMMYECKHUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
II00ATEHOTO XapaKTepa IKOJIOTUYECKUX TTPOOIIeM, OpUEHTAITUS Ha TPUMEHEHUE MaTEeMaTUIECKIX
3HAHWM IS pEIICHU 3a7a4 B 00JIaCTH OKPYKAIOIIEH cpebl, ITIAHUPOBAHUE MTOCTYITKOB U OLIEHKH
MX BO3MOXKHBIX MOCIIEICTBUM VISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHON NMPAaKTUKH, MOHMMAaHUE MaTeMaTHYECKOW HAyKH Kak cgepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTHUS LUBUIN3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEOBATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI

Ilo3naBaTebHBbIE YHHBePcadbHbIE YUeOHbIe e CTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYILIECTBEHHbIE INPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKM, OCHOBAHHS HJsi 000OIIEHUS WU
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYNIHpPOBaTh W MPEOOPa30BBIBATH CYKIEHHUA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHUBOpedHs B (akTax,
MaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHUSAX, TpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JienaTh BBIBOJBI C HMCIHOJIb30BAHMEM 33aKOHOB JIOTMKH, JNEAYKTHBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM (MIPSIMbIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAllMI0, MPUBOJUTH MPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYACHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHUS,
BBIOHMpaTh HaHOOJIee TOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarenLCKUe AeliCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HaHUSL, (OPMYyIUPOBAThH
BOMPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOJIEeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAaHHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEeKTa, SBJIECHUS, IPOLIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENILHO (OPMYITUPOBATh 000OIIEHUSI ¥ BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs1, HCCIIeI0BaHus, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIIBUTATh MPEANOIO0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIPOC M IS
peuieHus 3a1a4u;

BBIOMpaTh WHGOPMALMIO W3 HCTOYHHKOB  PA3JIMYHBIX THUIIOB, AaHAIM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPIPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
IIPE/ICTABIICHHS;



CTPYKTYpUPOBaTh HH()OPMALIUIO, TIPEJICTABIIATH €€ B PA3IMUHBIX (popMax, HILTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble Y4eOHbIe qelicTBHA

OO0menne:

BOCHPUHUMATh M (OPMYIHPOBATh CY)KICHHS B COOTBETCTBHU C YCIOBUSIMH M LEISIMH
OOIIEHHS, SICHO, TOYHO, TPAaMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 XO1y PEIICHUs 3a/1a41, KOMMEHTUPOBATh OJTYUYECHHBIN pe3yabTar;

B Xoz€ OOCYX/JEHHUS 337aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl, MPOOJIEMBI,
pemraeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHUS, COMOCTABIATH CBOU
CYXICHHUS C CYXICHHAMH APYIHX YYaCTHUKOB AMAIOTa, OOHAPYKUBATh Pa3In4ue U CXOJCTBO
NO3HLIUH, B KOPPEKTHOU popme HOopMyTHUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHUS 3aJaud, HKCIEPUMEHTa, HCCIICAOBAHUS, NPOCKTa,
CaMOCTOSATENIFHO BEIONPATh (hopMaT BBHICTYIIJICHHUS ¢ YIETOM 3ajjad IMPE3eHTAlUU U 0COOCHHOCTEH
ayAUTOPHN.

PeryasiTuBHbIe YHHBepPCAJbHbIE yUeOHbIE IeiicTBUS

Camoopranuszanms:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pEleHUs ¢ y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIIeHUH ¢ yu€TOM HOBOM HH(pOpMaILUu.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
U MBICIUTEIBHBIX TPOIECCOB, HX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3ysibTaTa PelIeHUs MaTeMaTHUECKOM 3a/1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH pPEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa eI U YCIOBUAM, OOBACHATH IPHYUHBI TOCTUKECHUS
WIM HENOCTI)KEHUS pEe3yJbTaTOB JESITENbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLIEHKY
MpUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaTbHOU palbOTHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh 1eNb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CyXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» U HHBIE), BBIIIOJIHSITH CBOIO 4aCTh paOOTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YIeHaMU KOMaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT MO KPUTEPHSM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenust B 10 kJjiacce OOyJarOIIMIICS TONYYHT CIEAYIOIMIHUE TMPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMmbl yuyeOHOro Kypca «Anredpa W Havaa
MaTEMaTHUYECKOI 0 aHaJIN3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: PALIMOHATILHOE YHCIIO0, OECKOHEUHAs! TIepruoanYecKas
NIpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
4ucell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI JJIs PEIICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U peabHOU KU3HU,

NPUMEHATh TPUOMKEHHBIC BBIUUCIICHUS, TPABWIA OKPYIJICHHS, NMPHUKUAKY U OLECHKY
pe3yJsibTaTa BEIYUCICHNH;

CBOOOZHO OMNEpUPOBATh IOHATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCEN MJISl pelIeHMs] MPaKTUYeCKUX 3aaad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJIHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CcBOOOHO ONEPUPOBATH MOHATHEM: CTEMEHb C PAllMOHATBHBIM TIOKa3aTelleM;

CBOOOZHO OMNEpUPOBATH MOHATUSAMU: JorapudM 4Yucia, JECATHYHbIE M HATypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPHPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TAQHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOTHO OTIEPUPOBATH MOHATHIMU: TOXKJIECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCUJIBHBIE HEPABEHCTBA;

NPUMEHSTh pa3JIUYHble METOAbl PEIICHUS PAlMOHAIBHBIX W JIPOOHO-pallOHAIBHBIX
YPaBHEHUMH, IPUMEHATH METOJl UHTEPBAJIOB JUIsl PEIICHUSI HEPAaBEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepPeMEHHOW, MHOTOWIEH C
1enbIMU K03 puienTaMu, KOpHU MHOTOWIeHa, TPUMEHSTH JeJIEHUe MHOTO4JIeHa Ha MHOTOWIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera 15 pemenus 3aaay;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: CHUCTEMa JIMHEWHBIX ypaBHEHWH, MaTpuIla,
ONpEeAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUUYECKHH CMBICI, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juisi BBIYUCICHUS €r0 3HA4YEHMs], IPUMEHATh ONPEACIUTENHN ISl PELICHUs
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUN, MOJIEIMPOBATH pEalbHbIE CUTYallUHM C IOMOIIBIO CUCTEMBI
JUHEMHBIX YpPaBHEHMM, HCCIEN0BaTh IIOCTPOECHHBIE MOJEINM C IMOMOLIbI0 MAaTpull H
OIpeAEINTENEH, UHTEPIIPETUPOBATD ITOTYYEHHBIN pE3yNbTaT;

WCITOJIh30BaTh CBOMCTBA JIEHCTBHUI C KOPHAMH JIJIsl TPEOOPa30BaHUS BBIPAKCHUH;

BBIMOJHATh NPEOOpa3oBaHUS YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIIUX CTENEHH C
PaLMOHATILHBIM [T0KA3aTENEM;

UCMOJb30BaTh  CBOMCTBA  JIOTapU(PMOB JUII  MpeoOpa3oBaHUS  JIOTapHPMHUUECKHX
BBIPAXKEHUI;

CBOOOZHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOAUTh MX PELICHHs C MOMOLIbI0 PABHOCUIIBHBIX MEPEX0JI0B
WJIM OCYUIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUeckHe  (QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;



CBOOOJHO OINEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE, IPUMEHATh
HE00X0uMbIe (OPMYITBI ISl pEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX ypaBHEHUH;

MOJICNIUPOBATh pEAIbHbIE CUTYallud Ha S3bIKE aiureOpbl, COCTaBIATh BBIPAKCHUS,
YPaBHEHMsI, HEpPaBEHCTBA II0 YCJIOBUIO 3a/ayM, HCCIEN0BaThb IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreopsl.

DyHKIUHA U I'PaQUKH:

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: (DYHKIMS, CHOCOOBI 3alaHUsl (YHKIUH, B3aUMHO
oOpaTHble (QYHKIIUU, KOMIO3HUIMS (QYHKIUNA, Tpadhuk (YHKIHUH, BBITOJHATH dJIEMEHTApPHBIC
npeoOpa3zoBanus rpaduKoB yHKIIHIA;

CBOOOJHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH OMNpPEIENCHUs M MHOXXECTBO 3HAaYCHUU
byHKUIMY, HYTH QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEYETHBIC (DYHKIUHU, NEPUOIUYECKHE
(GyHKLINH, TPOMEKYTKM MOHOTOHHOCTH (YHKLUHH, MAaKCUMyMbl M MHHUMYMbI (DYHKIHH,
HanOoJIbIlIee M HaUMEHbIIIee 3HaUeHNnEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO OINEPHUPOBATH MOHATHSIMHU: CTENEHHass (DYHKIHMS C HATypalbHbIM W IIEIBIM
nokaszareseM, rpauk CTeNeHHON (YHKIMM C HaTypajJbHBIM U LIEJbIM IOKa3aTeleM, rpaduk
KOPHS N-Oi CTENEH! KaK (yHKIIMU 0OpaTHOH CTENEeHU C HaTypaJlbHbIM IIOKA3aTeNIeM;

ONEepUpOBATh MOHATHAMM: JMHEWHas, KBaJpaTuyHas W ApoOHO-IHHEHHas (QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHOE UCCIIEI0OBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpPHPOBATh MOHATUSAMM: IOKa3aTelbHas M Jorapupmuueckas GyHKLUHU, UX
CBOMCTBA U rpaduKH, UCIIOJIB30BaTh UX I'paUKNU 7S pEIeHUs ypaBHEHUI;

CBOOOJHO ONEpUPOBATh MOHATHAMH: TPUTOHOMETPHYECKAs OKPY)KHOCTb, ONpeAeTICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO apryMEeHTa;

UCMONb30BaTh rpaduku (PyHKIUHM A7 HCClIEAOBaHMS IPOLIECCOB M 3aBUCUMOCTEH Ipu
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB U PEalbHOM JKU3HU, BbIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/1y BETUUNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHAMHU: apupMeTHUYecKass U FeoMeTpudecKas Iporpeccus,
0eCKOHEUHO yOBIBarOIIasi FeOMETPUUECKasi MPOrPeccHsl, TUHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH JUIS PELICHUS PEaTbHbIX 3a7ay MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MOHATUSAMM:  IIOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPaHMUYEHHBIE TIOCIIE0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMaTHYECKOTO aHalTN3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO ONEPHPOBATH MOHATUSMH: HENPEpbIBHBIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
GyHKIIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOJHO ONEpPUPOBATH MOHATUEM: (DYHKIMS, HENpepbIBHas Ha OTPE3KEe, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JUIs peILICHHs 3aa4;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: TIE€pBas U BTOpas NPOM3BOJAHBIC (DYHKIIHH,
KacaresbHas K TpaduKy QyHKINU;

BBIUHUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEAECHUS, YACTHOI'O ¥ KOMIIO3UIIMHU IBYX (DYHKIIHH,
3HATh MPOU3BOJHBIC 3JIEMEHTAPHBIX (QYHKLUH;

UCIIOJIb30BaTh T€OMETPUYECKHUI U (PU3UUECKUIN CMBICT IPOU3BOTHOM JJIsl peILICHHs 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpalluy HaJl MHOXKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT Ul ONMCAHUS PEaIbHBIX TPOLIECCOB U
SIBIICHUM, TIPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHUSAMH: OIpEJcIieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, [JOKa3aTelIbCTBO, PpABHOCWIIBHBIE YpPaBHEHHUsS H
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHast GyHKIUS ¢ 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpruieckue BbIpaKEHUS U ” |
YpaBHEHUS
7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNe, CUCTEMAaTH3AIUS 1 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 135 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoysudecTBO yacoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero U3y4eHUsl o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
MHok€ecTBO, Onepauy Hal .
1 1 0 0 http://window.edu.ru/
MHO>KECTBAMHU U UX CBOMCTBA 01.09.2025 DAAIRCON.ECH
2 Juarpammsl Diiniepa-Benna 1 0 0 02.09.2025 http://window.edu.ru/
[IpruMeHeHne TeopeTuKo-
3 1 0 0 http://window.edu.ru/
MHOKECTBEHHOTO arapara 03.09.2025 p://window.edu
JUTSL peIeHUs 3a/1a4
PanmonanbHble yuca.
OOBIKHOBEHHEIE U
4 §] 1 0 0 https://fipi.ru/
JECATUYHBIC IPOOH, 04.09.2025 s://fipi.ru
MIPOIICHTHI, OECKOHEYHBIC
MePUOIUYECKHE TpoOH
PanmonanbHble yuca.
OOBIKHOBEHHEIE U
5 §] 1 0 0 https://fipi.ru/
JECATUYHBIC IPOOH, 08.09.2025 s://fipi.ru
MIPOIICHTHI, OECKOHEYHBIC
MePUOIUYECKHE TpoOH
[Tpumenenue apoGeit u
6 1 0 0 https://fipi.ru/
MPOLICHTOB JIJIsl PEILICHUS 09.09.2025 s://fipi.ru
MPUKJIATHBIX 3a/1a4



http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

[Tpumenenue apoGeit u
HPOICHTOB ISl PEIICHUS
IPHUKJIATHBIX 33124

10.09.2025

https://fipi.ru/

JlelicTBUTENbHBIEC YHCIIA.
PanuonaneHbie
HMppalrOHaJIbHbIC YMCIIa

11.09.2025

https://fipi.ru/

Apudmerndeckue onepanun
C JCUCTBUTEILHBIMU
YHUCIIAMU

15.09.2025

https://fipi.ru/

10

Moaynb A€HCTBUTEIBLHOTO
qHclia ¥ €ro CBOMCTBa

16.09.2025

11

[Tpubnmxénnsie
BBIYHCIICHHUSI, IPABHJIA
OKPYTJICHUS, TPUKUIKA U
OIICHKA pe3yibTaTa
BBIUMCIICHHI

17.09.2025

12

OCHOBHBIG METOAbI peH_IeHI/ISI
IEJIBIX U APOOHO-
PaIMOHATILHBIX YPABHCHHH H
HEPABCHCTB

18.09.2025

https://fipi.ru/

13

OCHOBHBIC METO/IbI PEIICHUS
IENBIX U APOOHO-
palMoHAIbHBIX YPABHCHHUH U
HCPABEHCTB

22.09.2025

https://fipi.ru/

14

OCHOBHBIEC METO/IbI PEIICHUS
IENBIX U APOOHO-
palMOHALHBIX YPABHEHUH U
HCPABEHCTB

23.09.2025

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



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

15

MHorouieHsl OT OJHON
nepeMeHHou. Jlenenue
MHOTOWIEHAa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

24.09.2025

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

16

MHorousieHsl ¢ OeabIMU
kodpuunentamu. Teopema
Buera

25.09.2025

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

17

Pemenne cucreM JTUHENHBIX
ypaBHEHUU

29.09.2025

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

18

Pemenue cucteM JTMHEHHBIX
ypaBHEHUU

30.09.2025

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

19

Marpuria cucremsl
JIMHEWHBIX YpaBHEHUH.
Onpenennurens MaTpULbL
2X2, ero reoMeTpuYeCKuii
CMBEICIT 1 CBOMCTBA;
BBIYMCIICHUE €T0 3HAUEHUS

01.10.2025

20

Onpenenurens MaTPUITbI
2X2, ero reoMeTpuYeCKuii
CMBEICIT 1 CBOMCTBA;
BBIYUCJICHHUE €T0 3HAYCHUS

02.10.2025

21

[IpuMeHenue onpenenurens
JUISL pEIIEHUS] CUCTEMBI
JIMHEWHBIX YpaBHCHUH

06.10.2025

22

Pewienne npukiiagHeIxX 3ama4d
C IIOMOIIBIO CUCTEMBI
JIMHEUHBIX YpaBHECHUN

07.10.2025

https://alexlarin.net/



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

23

Pemienne npukiiagHbIxX 3a1a4
C TIOMOIIIBIO CHCTEMBI
JIMHEWHBIX YpaBHEHUH

08.10.2025

https://alexlarin.net/

24

KonTtponbnas pabora:
"PanrioHanbHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YpaBHEHUI"

09.10.2025

25

OyHKIMS, CIOCOOBI 3a/IaHUS
¢ynkunu. Bzaumuao
oOpaTHbIe GYHKLUH.
Komnosunus ¢pynkunit

13.10.2025

https://alexlarin.net/

26

I'paduk byHKIIN.
DnemMeHTapHbIe
npeoOpa3oBanus rpagukoB

byHKIUI

14.10.2025

27

O6nacth onpeneneHus u
MHOECTBO 3HAYECHHU I
¢ynkunu. Hynu ¢pynkuunu.
IIpomexyTku 3HaK
MTOCTOSIHCTBA

15.10.2025

https://alexlarin.net/

28

YETHble U HEYETHBIE
¢ynkuuu. [Tepuoanueckue
¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

16.10.2025

29

MaxkcuMyMbl 1 MUHUMYMBI
byakuun. Hanbonpiiee u
HaMMEHbIIIee 3HAUCHUE
(GYyHKLIMN Ha TPOMEXKYTKE

20.10.2025

https://alexlarin.net/



https://alexlarin.net/
https://alexlarin.net/
https://alexlarin.net/
https://alexlarin.net/

30

JInneliHas, KBagpaTU4Has U
JIpOOHO-IIMHEHHAS QYHKITUN

21.10.2025

https://alexlarin.net/

31

DeMeHTapHOE
UCCIIEIOBAaHHUE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

22.10.2025

32

DJleMeHTapHOe
HICCIIEIOBAaHHE M ITOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

23.10.2025

https://alexlarin.net/

33

CreneHn ¢ LEILIM
nokasareieM. bunom
Hrerorona

05.11.2025

34

CrerneHs ¢ LETBIM
nokasareieM. bunom
Hrerorona

06.11.2025

35

CrenenHast GpyHKIUSA C
HATYpaJIbHBIM U LEJIBIM
nokasareseM. E€ cBoiicTBa u

rpaduk

10.11.2025

http://school-

36

KonTtponbnas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"

11.11.2025

http://school-

37

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTEIIEHU U €ro
CBOMCTBA

12.11.2025

38

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTETIEHU U €ro
CBOMCTBa

13.11.2025

http://school-



https://alexlarin.net/
https://alexlarin.net/
http://school-/
http://school-/
http://school-/

39

[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTENEHU U KOPHHU

17.11.2025

40

[IpeoOpazoBaHUs YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

18.11.2025

http://school-

41

[IpeoOpazoBaHMs YUCITOBBIX
BBIPAXKEHUI, COJIEPHKALIUX
CTENEHU U KOPHU

19.11.2025

http://school-

42

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHAIIBHBIX YPABHEHUN

20.11.2025

http://school-

43

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHATIBHBIX YpaBHEHUI

24.11.2025

https://www.uchportal.ru/

44

NppanuonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
UPPALMOHATIBHBIX YpaBHEHUI

25.11.2025

https://www.uchportal.ru/

45

PaBHOCHIBHEBIE nepexoanl B
pELIeHUH HPPaLMOHAIBHBIX
ypaBHEHUU

26.11.2025

46

PaBHOCHIBHBIE nepexoanl B
PCIICHNUU UPPATUOHAIBHBIX
ypaBHEHUU

27.11.2025



http://school-/
http://school-/
http://school-/
https://www.uchportal.ru/
https://www.uchportal.ru/

47

PaBHOCHIBHEBIE nepexoanl B
pElIeHUH HPPaLMOHAIBHBIX
ypaBHEHUU

01.12.2025

https://www.uchportal.ru/

48

PaBHOCHIBHBIE nepexoanl B
PCHIICHUU NPPATUOHAIBHBIX
ypaBHEHUU

02.12.2025

https://www.uchportal.ru/

49

CgoiicTBa u rpaduK KOpHS N-
Oli CTeTeH! KaK PyHKIUU
00paTHOH CTeTeHu ¢
HaTypaJbHBIM [TOKa3aTelieM

03.12.2025

50

CgoiicTBa u rpaduK KOpHS N-
Ol CTeTeHH KaK (PyHKITUU
00paTHOH CTeTeHu ¢
HATypaJIbHBIM MOKa3aTelieM

04.12.2025

https://mirmatematiki.ru/

51

KoHnTtponbnas padoTa:
"CgoiicTBa u TpauiKk KOpHS
N-Ol CTENEHH.
Hppanuonanbusie
ypaBHEHHUA"

08.12.2025

52

CreneHb C paliMoOHaIbHBIM
IIOKa3aTejieM U €€ CBOICTBA

09.12.2025

https://mirmatematiki.ru/

53

CreneHs ¢ pallMOHAIbHBIM
IIOKa3aTejieM U €€ CBOMCTBA

10.12.2025

https://mirmatematiki.ru/

54

Crenens ¢ paliMOHAIbHBIM
IIOKa3aTeiIeM U e€ CBOMCTBA

11.12.2025

https://mirmatematiki.ru/

55

[TokazaTenpHas GhyHKIUS, €€
CBOMCTBA U Tpaduk

15.12.2025



https://www.uchportal.ru/
https://www.uchportal.ru/
https://mirmatematiki.ru/
https://mirmatematiki.ru/
https://mirmatematiki.ru/
https://mirmatematiki.ru/

56

Hcnonb3oBanue rpaduka
(GYHKINU 17151 peIeHust
ypaBHEHUU

16.12.2025

https://may.alleng.org/edu/math.htm

57

Hcnonb3oBanue rpaduka
(GyHKINU 1715 pelieHust
ypaBHEHUU

17.12.2025

58

[Toxa3arenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
[I0Ka3aTEJIbHBIX YPAaBHEHUM

18.12.2025

https://may.alleng.org/edu/math.htm

59

[ToxazarenbHbIC ypaBHEHUSI.
OcHOBHBIE METOIbI PELICHUS
MOKa3aTelbHBIX YPaBHEHUM

22.12.2025

60

[ToxazarenbHbIC ypaBHEHUSI.
OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX YPaBHEHUM

23.12.2025

https://may.alleng.org/edu/math.htm

61

KonTtponsnas pabora:
"TTokazarenbHast QyHKIIHS.
ITokazarenbHble ypaBHEHUS "

24.12.2025

62

Jlorapudm umncna. CBoicTBa
aorapudpma

25.12.2025

https://math.edu.yar.ru/

63

Jlorapudm uucna. CoiicTBa
norapupma

29.12.2025

https://math.edu.yar.ru/

64

Jlorapudm umncna. CBoicTBa
norapupma

30.12.2025

65

JlecaTuuHbIe U HATypaJIbHbIE
Jorapupmbl

12.01.2026

https://math.edu.yar.ru/

66

JlecATUYHBIC U HATYypaJIbHBIC
sorapuMbl

13.01.2026



https://may.alleng.org/edu/math.htm
https://may.alleng.org/edu/math.htm
https://may.alleng.org/edu/math.htm
https://math.edu.yar.ru/
https://math.edu.yar.ru/
https://math.edu.yar.ru/

67

[IpeobpazoBanue
BBIPAXKEHUM, COJIEPHKAITUX
sorapuMbl

14.01.2026

68

[IpeobpazoBanue
BBIPAXKEHUI, COJIEPHKALIUX
Jorapupmbl

15.01.2026

69

[IpeobOpazoBanue
BBIPAXKEHUI, COJIEPHKALIUX
Jorapupmbl

19.01.2026

https://math.edu.yar.ru/

70

Jlorapudmudeckas GyHKIHS,
e€ cBoiicTBa U rpaduk

20.01.2026

https://www.canva.com/ru _ru/grafiki/

71

Jlorapudmuueckas pyHKIIuUS,
e€ cBoiicTBa U rpaduk

21.01.2026

72

Hcnonb3oBanue rpaduka
(GyHKUIMU 1715 pelieHus
ypaBHEHUU

22.01.2026

73

Hcnonp3oBanue rpaduka
GYHKIUY IS pereHUs]
ypaBHEHUU

26.01.2026

https://www.canva.com/ru_ru/grafiki/

74

Jlorapudmudeckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs
Jorapu(pMUIECKUX
ypaBHEHUU

27.01.2026

75

Jlorapudmudeckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIICHUs

28.01.2026

https://foxford.ru/



https://math.edu.yar.ru/
https://www.canva.com/ru_ru/grafiki/
https://www.canva.com/ru_ru/grafiki/
https://foxford.ru/

norapuMUIECKUX
ypaBHEHUU

76

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbIE
METO/bI peIIeHUs
J0rapupMHUECKUX
ypaBHEHUU

29.01.2026

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMUIECKuX
ypaBHEHUU

02.02.2026

https://foxford.ru/

78

PaBHOCHIIBHBIE ITEPEXO/IBI B
pelIeHnH JorapupMUUecKux
ypaBHEHUU

03.02.2026

https://foxford.ru/

79

KoHnTtposbnas padoTa:
"Jlorapupmuueckas
bynaknus. Jlorapudpmuaeckue
ypaBHEHUS"

04.02.2026

80

CuHyC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
aprymeHra

05.02.2026

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO
aprymMeHTa

09.02.2026

https://may.alleng.org/edu/math.htm

82

ApKcUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

10.02.2026



https://foxford.ru/
https://foxford.ru/
https://may.alleng.org/edu/math.htm

83

ApKcuHYC, apKKOCUHYC U
apKTaHI'€HC YUCIIOBOTO
apryMeHTa

11.02.2026

https://may.alleng.org/edu/math.htm

84

Tpuronomerpuueckas
OKPYXHOCTb, OIIPEIETICHUE
TPUTOHOMETPUUECKHUX
(GYHKIMA YUCIOBOTO
aprymeHra

12.02.2026

85

Tpuronomerpuueckas
OKPYXHOCTb, OIIPE/IETICHUE
TPUTOHOMETPUUECKHUX
(GYHKIHUA YUCIOBOTO
aprymeHra

16.02.2026

86

OCHOBHEBIE
TPUTOHOMETPUYECKHE

bopmyIbl

17.02.2026

87

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

bopmybl

18.02.2026

88

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopmyIbl

19.02.2026

89

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

dbopMyIIBI

24.02.2026

https://may.alleng.org/edu/math.htm

90

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAXKEHUIN

25.02.2026



https://may.alleng.org/edu/math.htm
https://may.alleng.org/edu/math.htm

91

[IpeobpazoBanue
TPUTOHOMETPHYECKUX
BBIPAXKEHUIN

26.02.2026

https://may.alleng.org/edu/math.htm

92

[IpeobpazoBanue
TPUTOHOMETPHYECCKUX
BBIPAKECHUI

02.03.2026

93

[IpeobOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

03.03.2026

94

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

04.03.2026

https://interneturok.ru/

95

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

05.03.2026

https://interneturok.ru/

96

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

10.03.2026

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

11.03.2026

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

12.03.2026

99

Pemenue
TPUTOHOMETPHUUECKHUX
ypaBHEHUU

16.03.2026

https://interneturok.ru/



https://may.alleng.org/edu/math.htm
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/

100

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

17.03.2026

101

KonTtponbnas pabora:
"TpUroHoMeTpruyYeCKue
BBIPKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEHUS"

18.03.2026

102

IlocnenoBaTeaIbHOCTH,
CIIOCOOBI 3aJaHMS
MOCJIEI0BATEILHOCTEIA.
Metoa MmaTeMaTuuecKon
WHIYKITUN

19.03.2026

103

MoHOTOHHBIE B
OTpaHUYECHHBIC
MOCIIEIOBATEIILHOCTH.
Ucrtopus ananuza
OECKOHEYHO MAaJIbIX

23.03.2026

104

Apudmernueckas
nporpeccust

24.03.2026

https://interneturok.ru/

105

['eomeTpuueckast porpeccus

25.03.2026

106

beckoneuno yObIBarormas
reOMEeTpHYECKask TPOrpeccus

26.03.2026

107

Cymma 6ecKOHEIHO
yObIBaromeit
TCOMETPUYUCCKOM MPOrPECCUn

06.04.2026

https://interneturok.ru/



https://interneturok.ru/
https://interneturok.ru/

108

JIMHEWHBIN 1
SKCIOHEHIIMATBHBIN POCT.
Yucno e. DopMyra CIOKHBIX
MIPOIICHTOB

07.04.2026

109

JIvunelHbIl 1
SKCITIOHEHILIMAIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX
MIPOLICHTOB

08.04.2026

110

Hcnonb3oBanue nporpeccuun
JUISL PELIEHUS] PEAITBHBIX
3a/1a4 IIPUKJIIAHOTO
Xapaxkrepa

09.04.2026

111

KonTtponbhas pabora:
"ITocnenoBaTeILHOCTH U
nporpeccun"

13.04.2026

112

HenpepriBabie yHKITNN 1
HUX CBOMCTBA

14.04.2026

113

Touxka pa3pbiBa. ACUMITOTHI
rpa¢gukoB QyHKIUH

15.04.2026

114

CgoiicTBa (pyHKIMH
HETPEPhIBHBIX HA OTPE3Ke

16.04.2026

https://www.canva.com/ru_ru/grafiki/

115

CgoiicTBa GHyHKIIHHA
HETIPEPHIBHBIX HA OTPE3Ke

20.04.2026

116

Meto UHTEPBAIOB AJIst
pelieHus HepaBEHCTB

21.04.2026

https://www.canva.com/ru_ru/grafiki/

117

Meron UHTEPBAJIOB JUIsS
pelLIeHUsI HEPaBEHCTB

22.04.2026



https://www.canva.com/ru_ru/grafiki/
https://www.canva.com/ru_ru/grafiki/

Mertox UHTEPBAIOB HJIst

118
pEllIeHUs] HEPABEHCTB 23.04.2026
[IpuMeHeHue CBOMCTB
119 HENpEepbIBHBIX (DYHKIMHA 1151 27.04.2026
pelieHus 3a1a4y
[IprumeHeHue cBOCTB
120 HETPEPHIBHBIX (QYHKIIUN JTs 78.04.2026
pelieHus 3a1a4y
IlepBas u BTOpas ,
121 https:// . .com/ /grafiki/
MPOU3BOHBIC (PYHKITUH 29.04.2026 DELENRAN. CATVE.COMITH T Srd
Onpenenenue,
122 i
I‘eOMeTpI/I‘-Ie(iKI/II/I CMBICIT 30.04.2026
MIPOU3BOTHOM
123 Onpenenenue, GU3NIECKU
CMBICJI IPOU3BOAHOMN 04.05.2026
YpaBHEeHHE KacaTeIbHOU K
124 https:// .uchportal.ru/
rpaduky GyHKIIIH 05.05.2026 DSARA-UEIDOTE
125 YpaBHEHHE KacaTeIbHOM K
rpaduKy QyHKIHH 06.05.2026
[IpousBoaHbIe
126 https:// .uchportal.ru/
AJIEMEHTAPHBIX ()YHKITHHA 07.05.2026 PRELAEIDATa
127 [TpousBogHbIe
3JIEMEHTAPHBIX ()YHKIIHI 12.05.2026
[IpousBoaHas cymMBl,
12
8 MIPOU3BEJICHHUS, YACTHOTO U 13.05.2026

KOMITO3HITH () YHKITHHA



https://www.canva.com/ru_ru/grafiki/
https://www.uchportal.ru/
https://www.uchportal.ru/

129

[IponsBoaHas cymMBl,
MIPOU3BEICHHUS, YACTHOTO 1
KOMITO3HITH () YHKITHHA

14.05.2026

https://www.uchportal.ru/

130

[IponsBoaHas cymMBl,
IPOM3BEACHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHI

18.05.2026

131

KoHnTtposbhas padoTa:
"IIpousBogHas"

19.05.2026

132

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3alys 3HAHUH:
"YpaBHenus"

20.05.2026

133

Hrorosast KOHTpOJIbHAA
paborta

21.05.2026

134

Hrorosast KOHTpOJIbHAA
pabora

25.05.2026

135

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMaTU3als 3HAHUH:
"®yHkuun"

26.05.2026

https://www.uchportal.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

135

10



https://www.uchportal.ru/
https://www.uchportal.ru/

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ NnporpamMmasl CpeaHETO 06mer0 OﬁpaBOBaHI/IH

Yucna 1 BEIUHCIIEHUA

1.1

OnepupoBaTh MOHATHSAMH: pPaAIllMOHATBLHOEC M JCHCTBUTEIBHOEC YHCIIO,
OOBIKHOBEHHAS U ACCATUYHAS IPOOb, MPOIIEHTHI

1.2

BommonHATe  apudmeTnyeckue Oomepanuu € PAlUOHAIBHBIMH U
JIEHCTBUTEIILHBIMU YU CIIAMU

1.3

BemonuaTe  npuOMMKEHHBIE — BBIYUCICHHSA,  HWCIONB3Yysd  IpaBUia
OKpYIJIEHUS, 1e]aTh IPUKUIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUN

1.4

OnepupoBaTh MOHATHSAMHU: CTENCHb C LIETBIM MOKa3aTejaeM, CTaHAapTHAS
dbopma 3amucu JEeHCTBUTEIHLHOTO YHCIIa, KOPEHb HATypajdbHOM CTEICHH;
HCITOJTH30BaTh MOAXOIAIIYI0 OPMY 3alUCH JIEHCTBUTEIBHBIX YUCEI IS
pelieHust MPaKTUYECKHUX 3a/1a4y ¥ TPEICTaBICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC M TAaHTE€HC IPOU3BOJILHOTO
yria; HCIOJIb30BaTh 3allUCh MPOU3BOJIBHOIO YIJla uepe3 oOpaTHbIe
TpUTOHOMETpHUYecKHe (PyHKINN

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
paloHaIbHOE, UppaloHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

2.2

BeimonHsaTe mpeoOpa3oBaHusT TPUTOHOMETPUYECKHUX BBIPAXKEHHH U
pemaTh TPUrOHOMETPUYECKHE YpaBHEHUS

23

BrImonHATh nmpeobpa3zoBaHus LENbIX, PALMOHATIBHBIX U UPPALIHOHAIBHBIX
BBIDAXKEHUM M pellaTh OCHOBHBIC THUIIBI LEJbIX, PAalUOHAIBHBIX U
UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

[IpuMeHATh ypaBHEHHMS M HEPABEHCTBA JJI PEIICHHS MAaTeMaTUYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAyKU U peaIbHOM KU3HU

2.5

MonenupoBaTh peajbHbIE CUTyallUd Ha SI3bIKe alreOphl, COCTABIATH
BbIpaXXCHHSI, YpAaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIN C HCTIOIb30BAHUEM allllapara ainreopsl

OyHKIWH U TpaduKu

3.1

OnepupoBaTh TOHATHAMHU: (PYHKIUSA, CHOCOOBI 3amaHus (DYHKIUH,
00acTh OmpeneNeHUus] M MHOXKECTBO 3HAuYeHUH (yHKUUH, Trpaduk
(GyHKIMY, B3aUMHO 0OpaTHbIe (QYHKIHH




OnepupoBaTb MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH

32 GyHKIIMH, TPOMEKYTKH 3HAKOIOCTOSTHCTBA
33 Hcnonb3oBatk rpaduku GyHKIUHI U1 pelieHns ypaBHeHUN
34 Crpouts W uHuTaTh TpadUKU JIHHEHHOW (YHKIWU, KBAAPATUIHOU
' GYHKIIMH, CTETIEHHON (DYHKIIMH C IIEJIBIM TTOKa3aTeeM
Ucnonp3oBare rpaduku (GYHKUMN A8 HCCIEIOBAHUS MPOLECCOB H
35 3aBHCUMOCTEH TpU PEUIeHUH 3a]ad U3 JAPYIHX y4eOHBIX MPEIMETOB U
' peasibHOM  JKM3HH, BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hagana maTematnueckoro aHaimsa
41 OnepupoBaTh MNOHATUSIMU: TIOCIEIOBATEIBHOCTh, apuMeTHyeckas Hu
’ reoMeTpHuuecKas Mporpeccuu
OmnepupoBaTb NOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs TIeoMeTpUyecKas
4.2 nporpeccusi, cymmMa OECKOHEYHO YOBIBAWOIIEH T€OMETPUUYECKOM
IPOrpeccuu
4.3 3anaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH W TPOTPECCHil A
’ pelIeHrs peabHbIX 3a]a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA —ammapar Ui OMUCAHHS
5.2 peaTbHBIX MPOIIECCOB | SBJICHUM, PU PEIICHUHN 3371a9 U3 APYTUX YUCOHBIX
pPEeIMETOB
53 OnepupoBaTb  MOHATHAMHU:  ONpEAEICHHE, TeopeMa,  CIeICTBUE,

J0Ka3aTCIbCTBO




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucnia v BBIYUCICHUS
Panmonaneupie unciaa. OOBIKHOBEHHBIE M JAECATUYHBIE JPOOH, MPOLEHTHI,
OCCKOHEYHBIC  TEpUOAUYECKUE  Apodu.  ApudMeThyeckwe  Omepanuu ¢
1.1 parMoHAIBHBIMKM YHCIIaMHU, TTPe0oOpa3OBaHMsS YHCIOBBIX BhIpaxxeHUU. [IpuMeHneHue
npobeil M MPOLEHTOB ISl PElIeHUsl MPHUKJIAJHBIX 3a/1ad U3 Pa3IUYHbIX OTpaciei
3HAHUW U pEAIbHOM KU3HU
JleiicTBuTenpHblE  4yMciia.  PanMOHanmbHBIE M UPpPAalMOHAJIbHBIE  YHCTA.
1.2 Apudmernueckue orepanud ¢ JEHCTBUTEIbHBIMU umcliaMu. [IpuOmmkEéHHBIC
BBIYMCIICHMS, IPABUJIA OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ menbiM mokazateneM. CranmapTHas ¢opMa 3amucu JeHCTBUTEIHLHOTO
1.3 grcna. Mcnonp3oBanue moaxozsmeld (Gopmbl 3alucy ACHCTBUTEIBHBIX YHCEN IS
penieHust IPakTUYECKHUX 3a/1a4 U IPEICTAaBIICHUS] TaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. [leiicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATyPaJTbHON CTCIICHH
L5 CuHyC, KOCMHYC M TAaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
aApKTaHI'€HC YUCIIOBOTO apryMEHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 TosknecTBa U TOXIECTBEHHBIE MPEOOPa30BaAHUS
9 [TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKECHUI. OCHOBHBIE
’ TPUTOHOMETpHYECKHE (HOPMYIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBa. MeTon
WHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHATBHBIX YPABHCHUH 1 HEPABCHCTB
2.5 Pemrenre nppalMOHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0O MaTEMAaTUYECKUX 3a7a4 U 3a/1a4y
’ U3 pa3IMyYHbIX 00JacTel HayKu U peaIbHOM KU3HU
3 OyHKIUHN U TpapUKU
31 Oynkus, crnocoObl 3amaHus GyHkuuu. ['paduk yaknuu. BzanmHo obOpatHbIE
’ byHKIHH
39 OOnacTe ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHKkuu. Hymm ¢GyHKIuu.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIC PYHKIIUU




CrenenHast GyHKLUS C HATYPaJIbHBIM U IIeNBIM TIOKa3areneM. E€ cBolicTBa u rpaduk.

33 . .
CgoiicTBa 1 rpaduK KOPHSI 71-0¥ CTETICHU
34 TpuroHnomeTpuyeckasi OKpy>KHOCTb, OINpPENCICHHE TPUTOHOMETPUUYECKUX (YHKITHI
' YHCIIOBOTO apryMeHTa
4 Havana MaTemMaTH4ueCcKOro aHajIm3a
41 ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs IIOCIEI0BATEILHOCTEH. MOHOTOHHBIE
' [10CJIEI0BATENBHOCTH
Apudmerndeckass W TEOMETpUYECKass TMporpeccuu. beckoHeuHo yObIBaromias
47 reomeTpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH Te€OMETPHUYECKOM
' nporpeccuu. Popmyrna CIOXKHBIX MPOLEHTOB. Vcrnosb30BaHUE MPOTPECCUU IS
pelIeHus: pealibHbIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepauuu HaJl MHoXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 [IpuMeHeHne TEeOpEeTHUKO-MHOKECTBEHHOIO arapara JJjid ONUCAaHUS pealbHBIX
MPOIIECCOB M SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX YIeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMYNIHpOBaTh W ONEPUPOBATh MOHATHAMHU: OIPEAEIICHUE,
aKCMOMa, TeopeMa, CIICJICTBHUE, CBOICTBO, MpHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHHE (hOpMYIHpOBaTh
00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpXKIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOIB30BaTh METOA MaTeMaTH4eCKOM WHAYKINY;
OPOBOIUTH JOKa3aTelbHbIE pPACCYXJCHUS TpPH pElICHHH 3ajad,
OLICHUBATh  JIOTHYECKYI0 MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpPUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OMEpally Haj
MHO)XECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar il ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OIIepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMCHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  [OKa3aTeJleM, CTENeHb C  JICHCTBUTENbHBIM
HOKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX UYHCEN; YyMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HauMEHbIIee
ob1ee kpaTHOe, anroput™ EBKimia npu pemeHnn 3ajad; 3HaKOMCTBO €
pa3IMYHBIMU  TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCICHHS;  YMEHHE
BBINIOJIHATH BBIYHMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTeNeHsMH U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MOHATHUAMH: ITIOCICAOBATCILHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus, 6eCKOHEUHO
yObIBaromass  reoMeTpudeckas  MpOrpeccus; yMEHHWEe  3aJaBaTh
MOCIIEI0BATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'yMEHT KOMITJIEKCHOTO 4Hcia, hopma
3allUCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeTb MPOHU3BOAUTH apu(PMETHUYCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, IMPpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTtpuia 2x2 m 3x3,

ONpCACIIMTCIIb MAaTPHUIIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHATUSMHU: pallMOHAIbHBIC, UppaIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PENIATH
YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI C MapaMeTpoM; NPHUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PELICHUS MaTEeMaTUYECKUX

3aJa4 U 3a]a4 U3 pa3IU4HbIX 00JacTeil HayKH U peallbHOM JKU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
HNEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas NPOU3BOAHAS (PYHKINHU, TEOMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, TNEpBOOOpa3Hasi, OMpeAeIEHHbIH
MHTErpajl; yMEHHE HAaXOAWTh AaCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISATH  NPOU3BOAHBIE CYMMBI, TPOU3BEIEHHS, YaCTHOTO H
KOMITO3UIMY (DYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
yYMEHHE WCIIONb30BaTh IPOU3BOJIHYIO JUIS HCCIEIOBAaHHUS (yHKIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpagKu MHOTOYJICHOB C MCIIOJIb30BAHUEM aIllapara MaTeMaTHYECKOTO
aHanu3a; MPUMEHATh MPOM3BOJIHYIO JJS HAXOXKICHHUS HAWIYYIIero
peleHnsl B MPHUKIAAHBIX, B TOM YHCIIE COIMUAIBHO-SKOHOMHYECKHX H

buznuecKuX 3a7a4ax; HAXOAUTh MJIOMAAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpaisa; MpuBOAUTH INPUMEPbI MATEMATHYCCKOI'O MOJACIIMPOBAHUSA C

noMoIbio AU depeHnnanbHbIX YpaBHEHU

YMmenue omnepupoBaTh TOHATUSAMH: rpaduk QyHKIMM, oOpaTHas
GyHKIMSI, KOMIO3UIUA (DYHKIUH, JTUHEHHAs (YHKUIWS, KBaIpaTHUHAS
byHKLu, paloHaIbHas byHKIHA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYCCKHE
¢yHKUIMU, TOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTPOUTh TpaduKH HM3yUYECHHBIX (PYHKIIUH, BBITOIHATH MPE0oOpa3OBaHH
rpaduKoB PYHKIUH, UCIIOIB30BaTh IpaUKU JJIS U3yUSHUS MTPOLIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 33/1a4 U3 JAPYTUX YYEOHBIX MPEAMETOB U
3aa4 U3 pealbHOM KU3HU; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; HCTIOJIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
yYpaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 00JIACTH YIIPABICHUS JTHYHBIMA U CEMEHHBIMU
(¢buHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CHUCTEMBI MO YCJIOBHUIO 3aJlay, MCCIIEIOBAaTh MOJYYEHHOE pEIIeHUuE M
OLICHMBATh IPaBAONOJ00HOCTh PE3YJbTaTOB; YMEHHE MOJEIUPOBAThH
peaibHble CUTYallUd HA S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M UX CHCTEMBbl II0 YCIIOBUIO 3ajaud,
UCCJEOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBath NOHATUSIMHU: CpefHee apumeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETHPOBATH
nH(popMaIrio, IPEACTABICHHYIO B TA0IHIaX, HA TUarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA PEANbHBIX MPOIIECCOB U SIBICHUI; TPEICTABISTh
uHpOpMaIMi0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadudecKuxX
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)uueCKU NCCIIET0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METOJAOB; MPUMEHSIThH
GbOopMyIbI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpMYIy MOITHOM
BeposiTHOCTH, popMyny bepHymm, komOuHaTopHbie PaKThl U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITHUH; YMEHHE OINEpPHpPOBAThH
MNOHATUSIMM: CllydyaiiHasi BeJNWYMHA, pacHpeleieHne BEepOsITHOCTEH,
MaTE€MaTUYeCKoe OXXKHJIAHHUE, JUCIEPCUsi W CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BENMYMHBI, (QYHKIMM pacCOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJBHOTO paclpeleieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBAa M3YUEHHBIX paclpeneiaeHuil s
pelIeHus 3a]av; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIUX YHCEl,
METOIbl BBIOOPOUYHBIX HMCCIEIOBAaHUN; YMEHHE HPHUBOJUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA,
YHUCIIO COYETAaHWH, YMCIO MepecTaHoOBOK; OmHOM HprOTOHA; ymeHUe
MPUMEHSTh KOMOMHATOPHBIE (PAKThI U PacCyKACHUS JIJIsl pEIICHUS 3a]1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOTYyYEHHBIH pe3yabTaT

YMeHne omnepupoBaTh IMOHATHAMM: TOYKA, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYT'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEHIMBAIOIIHUECS IpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, YroJl MEXAY NPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTSMM; YMEHUE UCIIOJIB30BATh IIPU
peleHnn 3a7ad U3y4deHHble (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TIOMOIIBIO T'€OMETPUUYECKUX IOHATHH H

BCJIIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (DUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTpaHHUK, CCYHCHHUC MHOI'OI'paHHHKA,
Ky0, mapaienenunen, npusMa, NUpaMuaa, (Gurypa W IMOBEPXHOCTH
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
MIOBEPXHOCTH THPAMHUIBI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO TMapauIC/ICTIUIICAa, MHPpaMHUAbI, IPU3MbI, HUWJIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAlCHUs, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (HUTYP, CAMOCTOSATEIBHO
bopMynupoBaTh ONpeAeIeHUsI U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
0 CBOICTBax M MpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OnpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccudukamuio ¢uryp o
pa3MYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTOJHUTEIbHBIC

TIOCTPOCHHSI
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YMeHne OomnepupoBaTh IOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ NEpeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU U B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHWe TMOA00MS, TOMO0O0HBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpBL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXHTEKType; HCIOIH30BATh T'€OMETPUYECKUE OTHOIICHHS
IIpu pCIICHUU 3a1a4; HAXOJUTb TCOMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
101131k, 00BEM) TIPH PEUISHUH 3a/1a4 U3 IPYTUX YIYEOHBIX MPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH I'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, o0BEM, IUIOIIANb TOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJLI, B TOM YHCJIC: IJIOMIAb IMOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cdephl; 00bEM Ky0a,
MMPpAMOYT'OJIBHOI'O IHapajliCiiCrvieaa, IMmUupaMu/ibl, IMPU3MbI, OUJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MIOJJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHIATHIMU: IPIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, pa3jioXKeHHe BeKkTopa Mo Oasucy,
CKaJISIpHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE, Yrol MEXIY
BEKTOpPAMU; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METO.
JUISE pElIeHHUs TEeOMETPUYECKMX 3aJad M 3a7ad JPYruX Y4eOHBIX

MIPEMETOB
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YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMaTUKW B HW3YYCHHU IIPUPOIJHBIX H
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHUC  PACIIO3HABATH

IMPOSABJICHUEC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Panmonaneubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, TPOICHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 yuciaamMu. [IpuOnkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncina
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TPOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-paliOHaTbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HepaBeHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue QyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIOMsS C HATypaJbHBIM M II€JbIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnToTel TpadukoB ¢(ynkmuit. CpoiicTBa  (yHKUIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOobIlero 1 HaMMEHbIIETo 3HaYeHUsI PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. Anredpa U Hayaia MaTeMaTH4eckoro aHanusa; 10 kiacc.
yrayosenHoe o0yuenue Mepaisik A.I'., Homuporckuii J[.A., [Tonskos B.M.;
noj penakiueit [logonsckoro B.E. O61iecTBO ¢ orpaHrueHHOM
OoTBETCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-I'PADy;
AxumonepHoe oomectBo «M3aarenberBo «lIpocBemenne»

MaremMatuka: aredpa ¥ Hadaa MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
Anrebpa 1 Havyalla MaTemMaTuueckoro ananusa, 10 -11 kimace/ Konsirun FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00I1eCTBO

«HSI[&TCJIBCTBO «HpOCBCHlCHI/IC»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

VYuebnuk: Anrebpa u Had. Mat. aHanuza. 10-11k1. Amumos LA, u

np 201 AnrebOpa u Hayajga MaTeMaTHYECKOTO aHalIn3a. MeToaudeckue
pexkoMeHanuu. 10 knacc: mocodue it yauTenei 0o1eoopa3onar.
opranmzanuii / M. K. Tloranos, A. B. llleBkun. — M.: [Ipocsemenue, 2013.
— 191 c.: un. — (MI'Y — mikore).

Anre0Opa 1 Havajia MaTEMaTUYECKOTO aHanu3a. J{MIaKkTHUecKue MaTeprabl K
yueOnuky II.A. Anmumosa u apyrux 11 kmacc: yue0. mocobue ajis

o01eo06pa3oBar. opraHu3anuii: 6a3oBbeii U yriryo:a. yposuu / M. U. [llaGynuH,



M.B. Tkauéna, H.E. ®énopoaa. - 8- u3n.-M.: IIpocseuenune, 2017. — 207 c.:

nJI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1.Poccwuiickas anekrponHas mikosna https://resh.edu.ru/

2.Meronuka mpenojaBaHusi MaTeMAaTUKH — , — PEXKUM JIOCTyIa:
http://methmath.chat.ru

3.ITyreBogutensb «B Mupe HayKu» IS ITKOJIBHUKOB , — PEKUM JIOCTYIIA!
http://www.uic.ssu.samara.ru

4.21eKTpOHHAS XPEeCTOMATHS 110 METOAMKE TPETO0IaBaHNs MAaTEMATHKH , —

pexxum poctyna: http://fmi.asf.ru.



