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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHaJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHIApTa CpPeIHEro oouiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JHUYHOCTHOIO M IIO3HABATEILHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOrO aHadu3a» SBIAETCS OJHUM M3 Hauboiee
3HAYUMBIX B MPOTrpamMMe CTapIlIel MIKOJbI, MOCKOJBKY, C OJIHOM CTOPOHBI, OH OOecleynuBacT
MHCTPYMEHTAJIbHYIO 0a3y U1 H3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrom
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE YYalluxXcsi Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamkax naHHOro Kypca y4aliuecs OBJIaJIeBal0T YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTopas GopMyJIMpYyET CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayasm MaTeMaTUYECKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY JUISl YCHEIIHOIO
OBJIAJICHUS] 3aKOHaMH (U3UKH, XUMHH, OWOJIOTUM, TOHUMAHUS OCHOBHBIX TEHACHIIUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIL30BaTh UX B HOBCGI{HGBHOfI K13HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYCCKHU CTPOrMMHU MATCMATUUYCCKHMMU KOHCTPYKHUSIMU
pa3BUBAaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTH YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abCcTparupoBaHWE U aHAJOTHIo, (OpMHUpYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJau3a B CTapLIEH HIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIIEHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSITEIBHOTO ~ TMOCTPOCHHMSI ~MaTEMaTUYECKUX MOJENIEeW peajbHbIX CHUTyallud U
WHTEpPOpPETAllMM  TOJYYEHHBIX PEIICHUHM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc obmamaeT 3HaYUTENbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIA pean3yercs
Kak yepe3 y4eOHbI MaTepuai, CnocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
TaKk ©W 4epe3 crnenupuKky yueOHOU MACSATENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
AKKYpPAaTHOCTH, HpOI[OJ'DKHTGJ'II:HOfI KOHICHTpAauu BHUMAaHUsA n OTBETCTBCHHOCTH 3a
MOJIYYeHHBIH pe3yibTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMaTUYECKOTO aHalIHu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

Crtpykrypa Kypca «Anredpa 1 Hauaiaa MaTeMaTUYECKOr0 aHaJIN3a» BKIIOYAET CIEAYIOIINe
COJIepKaTeNbHO-METOANYECKHe JHHUM: «Uucrna U BeUUCIHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKa.
Bce ocHoBHEBIE COACPKATCIIBHO-MECTOANUYCCKUC JIMHUU HM3YYalOTCA Ha IMPOTSXKCHUU ABYX JICT
00y4eHus1 B CTapiied IMIKOJe, €CTECTBEHHO JOIOHSIS APYr JApPyra M TMOCTEIIEHHO HACHIIIAsCh
HOBBIMM TeMaMU U pazjaenamu. JlaHHBIA Kypc SBISETCS HMHTETPATUBHBIM, IOCKOJIBKY
oObenuHsIeT B cebe CoAep)KaHUE HECKOJBKUX MaTeMaTHYeCKUX JUCHUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMATUUECKUM aHAIN3, TEOPHsI MHOXKECTB U Ap. [1o Mepe Toro kak ydamuecs



OBJIaJIEBAlOT BCcE Oosiee MIMPOKHMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TMOCJIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIENb pPeaTbHOM
CUTyalliu, TPUMEHITh 3HAHWs, MOJy4eHHBIE B Kypce «AunreOpa W Hayajga MaTEMAaTHYECKOTO
aHa/IM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYeCKOW 3ajadd, a
3aTeM MHTEPIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

CognepxxarenpHo-MeTOoAMuecKass  JuHUS  «Yucna W BBIYMCIICHHUS)  3aBEplIaeT
(dbopMUpOBaHNHE HABBHIKOB HCIIOJIB30BaHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOe OBLIO HAYaTo B
OCHOBHOI1 mikoine. B crapuieil mikone ocoboe BHUMaHue yaemnseTcs: (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOUAIONIUX B ce0s MCIOJIB30BAHHE PA3IUYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO YHKCJIA, YMEHHUE pAIMOHAJIbHO BBIIOJHATh JCHCTBUS C HHUMH, JIeJaTh
NPUKUAKY, OICHHBATh pe3yiabTar. OOydaromuecs MOJNy4aloT HABBIKH —HPUOIKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUH C YMCIaMM, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLIECHUBAHMS YUCIIOBBIX BBIPAXKECHMUIA.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAIM3YeTCs HAa MPOTSHKCHHU BCETO OOYYCHHS B
CTaplled NIKOJIE, IIOCKOJIBKY B KaXKJIOM pas3fele IporpaMMbl IPEIyCMOTPEHO peuIeHUe
COOTBETCTBYIOIIUX 3aAa4. OOydaromuyecs: OBlaJeBalOT Pa3IMYHBIMU METOJIaMHU PELICHHUS LIETBIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapUPMUUECKIX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABCHCTB M UX CUCTeM. [loyueHHbIe YMEHUS UCIIONB3YIOTCS MIPU MCCIICIOBAHUN
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi (GyHKiuu. [lanHas conepkarenbHasi JMHHUS BKIIOYAET B
cebst Takke (GopMUPOBAHHWE YMEHUN BBINONHATH pacu€Thl Mo (opmynamM, HpeodpazoBaHUs
LEJbIX, PAIMOHAIBHBIX, HPPANMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIPQXCHHM, COJCpKAIIMX CTeNneHUu W Jjorapudmel. braromaps w3ydeHUIO anreOpamdecKoro
MaTepuaia MPOUCXOIUT JalbHelIee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIILICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI IJIs1 pEIICHUs MPAKTUIECKUX U €CTECTBEHHO-
Hay4HbIX 33]a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKU» TECHO MEpeIuieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3aaéT TOCIIeI0BATEIHLHOCTD
u3ydeHuss wmatepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, JorapuPMuveckol u
TPUTOHOMETPUYECKUX (PYHKUIUNA, MX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUUN IS
peleHus 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U PeallbHOM JKU3HH TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN W HepaBeHCTB. [Ipu sTom OosbInoe
BHUMaHHUE ynemnsiercs (GOpMHUPOBAHUIO YMEHHS BbIpaXkaTh (OpMyJIaMu 3aBUCUMOCTH MEXIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBaTh TMOIy4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuan »TOM coaepKaTelbHON JIMHUM HAlEJIeH Ha pa3BUTHE YMEHUHM U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopme:
aHAJTMTUYECKOM, Trpaduyeckoii U clIoBeCHOHW. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHI0 W KOHKpPETU3allWH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHusA «Hadama maTeMaTHyecKkoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
paCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK U MPUKIAIHBIX 33]1a4, JTOCTYITHBIX 00y4YaromuMCs, Y
KOTOPBIX MOSIBISETCSI BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Tpaduku GyHKIMH, OMPEeNiaTh UX
HauOOJbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporieccoB. JlaHHas coxaepkaTenbHas JWHHUS OTKPHIBAET HOBBIC



BO3MO)KHOCTH ITOCTPOCHHS MAaTEMATHYECKUX MOJEIEH pEaJbHBIX CHTYAllMH, HAXOXKICHUS
HAaWIy4llero peuleHHs] B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3a/jayax.
3HAaKOMCTBO C OCHOBaMHM MaTEMAaTH4YECKOIO aHaJn3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBINUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHUKU B Hayke, TEXHUKE M HMcKyccTBe. OOyuaroniyecs y3HarOT O
BBIIAIOIUXCSl pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAyKH, M HX
aBTOpax.

CopnepxaTenpHO-METONNYECKAs JTUHUA «MHOXKECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00bEIUHSIIOMINI
BCE paszeibl MaTeMAaTUKUM W €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCLMIUINHBL B eauHoe nenoe. IloaToMy BaXXHO IaTh BO3MOXKHOCTH LIKOJIBHUKY ITOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro s
BBIPAKECHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hadajga MaTeMaTUYECKOrO aHaJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM MOCTPOCHMS
MoJiesiell pealIbHbIX CUTYalluH, UCCIIEIOBAaHUS 3TUX MOJIENIEeN C IMOMOIIbIO anmnapaTa ainreopsl U
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAaluu IOJy4YEHHBIX pe3yibTaroB. Takue 3amaHus
BIJIETEHbl B KaXXJbli M3 Pa3fesioB IPOrpaMMbl, IOCKOJIBKY BEChb MaTepuan Kypca HIMPOKO
WCIIOJIB3YETCS AJIs pEeLIeHUs TPUKIAIHBIX 3a1ad. [Ipu peniennn peanbHbIX IPAKTHYECKUX 3a1ad
yyaliydecss — pa3BUBAlOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IIAaTh M KOHKPETU3UPOBATh MpoOJIeMy.
JlesarenbHOCTh TIO (POPMHUPOBAHUIO HABHIKOB DPEUICHUs NPUKIATHBIX 3a7ad OpraHu3yeTcs B
npoliecce U3y4eHus BceX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM niaHe Ha U3y4yeHHe Kypca aareOpbl 1 Haual MaTeMaTH4eCKOro aHainu3a Ha 6a30BOM
ypoBHe oTBOAUTCS 2 yaca B Hexemto B 10 kiacce u 3 yaca B Hezpenmto B 11 kiacce, Bcero 3a 1sa
roja o0yuenust — 170 yacon
VYuuteiBasg KaneHJapHbId yueOHbIN rpaduk mkonsl Ha 2025 — 2026 yu. rox, pabGouas
nporpamma st 10 kacca coctaBiieHa Ha 66 dacoB. B cBsi3u ¢ BeixonubiMu qHsAME  23.02.2026
r. u 9.03.2026r. pabouasi mporpamma COKpalieHa Ha 2 yaca 3a CY€T YIUIOTHEHHs TeM paszeia
«Hucna u Beraucienus». Coaepxanue padbodeil mporpaMMbl peajiu3yeTcsi B TOJTHOM 00BEME.
VYuuteiBasg kaleHAapHbIH y4eOHbIH rpaduk mkonsl Ha 2025 — 2026 yu. rox, pabodas
nporpamma Juist 11 kmacca cocrasiena Ha 100 wacoB. B cBsi3u ¢ BeixogubsiMu qHsME 9.03.2026
r. u 11.05.2026r. pabouas nporpamma cokpaieHa Ha23 yaca 3a cuéT yIUIOTHEHHUs TeM pasjena
«Hucna u Beruucienus». Coaeprkanue padboyeil mporpaMmbl peau3yeTcsl B MMOJTHOM 00bEME.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BbIYMCICHHA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl 4MCIOBBIX BblpaxkeHUH. Ilpumenenue apoOell M NPOLIEHTOB A pPELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBIC M WpPpalMOHAIBHBIC YHcia. ApuMeTHUecKue
oTepanuu ¢ JACHCTBUTEIbHBIMHA yuciaMu. [IpuOmkEHHbIE BHIYMCICHUS, TIPAaBUIa OKPYIJICHHS,
IIPUKUJKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazatenem. CranzapTHas GopMa 3amucH ACHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN ISl PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledicTBus ¢ apudmMeTudyecKkuMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OpPa30BaHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meroa
WUHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanimOHAIBHBIX YPaBHEHHUI U HEPABEHCTB.

Penienne TpUroHOMETpUUYECKUX YPABHEHUM.

ITpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad U 3a7ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoOsl 3ananust GyHkun. I'padux Gynxun. BzaumHo obpaTHble QyHKIMH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢ynkuuu. Hynu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE QYHKIUU.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaroias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpUUecKOl MpPOTrpecCHu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcronb30BaHUE MPOrpecCUM Ul PELICHHS PEabHBIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHoOkecTBO, onepanuu Haj MHOxecTBamu. lnarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [JIis1 ONHCAaHUA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BbIYMCICHHA

Hatypanbnble u nensie yncia. [I[pu3Haky 1e1MMOCTH LEIbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COEPIKALUX CTENIEHHU C PallMOHAIbHBIM IIOKA3aTEIIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue npukiaiHbIX 3a/ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U pealbHON )KU3HHU.

DyHKIUHN U IpaGUKH

Oynkuus.  I[lepuonnyeckue  QyHkuuu. IIpomMexyTku  MOHOTOHHOCTH — (DYHKIMH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKH.

[Toka3zarenbHas u norapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKIUN 1711 pellieH!s] ypaBHEHUH U JTMHEHHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUHU 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable GpyHKIMN. MeTOA MHTEPBAJIOB JIJIsl pEIlIEHUs] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomeTpuyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31€MEHTAapHBIX (QYHKIMH. DOpMyIsIbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpruMeHeHMe MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Ui rpauKoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuid M (¢u3WYecKuil cmbIci. Bblumcnenue HMHTErpana Imo
dbopmyne Hetorona—JleliOnuna.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOTrO npeamera «MaTeMaTuka» JOJDKHO 00ecleurnBaTh JOCTHKEHHE HA YPOBHE
cpeaHero obmero oOpa30BaHUS CIEAYIOUIMX JUYHOCTHBIX, METAIPEIMETHBIX U IpPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pE3yNbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro mnpenmera «MaremaTHKa
XapaKTepU3yrOTCS:

['paxxiaHcKO€ BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTBIO IPAXKIAHCKON MO3UIMK 00Yy4arOLIerocsi Kak akTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCUHCKOT0 00IIeCcTBa, MPEACTaBICHUEM O MaTEMAaTUYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS
pasIMYHBIX CTPYKTYp, SIBJICHUMN, MpPOLENyp I'pa)IaHCKOro oOmecTBa (BBIOOpPHI, ONPOCHl U MIp.),
YMEHHEM B3aUMOJICHCTBOBATH C COLUUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIHUSIMH U
Ha3HA4YEHUEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKON TIpa)KIaHCKOW HJIECHTUYHOCTH, YBaKEHUS K IPOLUIOMY H
HACTOALLEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOLIEHHUEM K JOCTH)KEHUSM POCCUHCKUX
MaTeMaTHUKOB U POCCHUICKONH MaTeMaTH4YeCKOM IIKOJIbI, K MCIOJb30BAHUIO 3THUX IOCTHXKEHHHA B
JIpYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHMEM JIyXOBHBIX LIECHHOCTEH POCCUICKOr0 Hapoa; c(hOPMUPOBAHHOCTBIO HPABCTBEHHOI'O
CO3HAHUs, 3TUYECKOTO MOBE/ICHUS, CBSI3aHHOT'O C MMPAKTUUYECKUM IPUMEHEHUEM JIOCTUKEHUN HAYKU
U JIeATENILHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOI'O BKJIA/1a B IIOCTPOCHHUE YCTOWYMBOIO Oy1yILIETO.

DcTeTn4ecKoe BOCIIUTAHNUE!

ACTETUYECKUM OTHOUIEHMEM K MHpPY, BKJIHOYasl 3CTETUKY MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PELICHUH, PACCYXKAECHUH; BOCIPUMMYHMBOCTHIO K MaTeMaTHYECKHM aclleKTaM
Pa3IUYHbBIX BUJIOB UCKYCCTBA.

dusnueckoe BOCIIUTaHHE:

c(OpMUPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 30pOBOTO U
6e3o0macHoOro oopasa >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHSI K CBOEMY 37I0POBBIO (3J0POBOE MUTAHUE,
cOaaHCUPOBAaHHBIM pPEXUM 3aHITUA M OTAbIXa, pEryiaspHas (¢u3nyecKkas aKTHUBHOCTD);
(U3UUECKOro COBEPIIEHCTBOBAHUS, TP 3aHATUSIX CIIOPTUBHO-03J0OPOBUTEIILHON AEATEIbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJII00MS; MHTEPECOM K pa3IM4YHbIM chepam
po(hecCHOHANBHON /1€ATEIbHOCTH, CBA3aHHBIM C MaT€MaTHKON M €€ MPHIOKEHUSIMH, YMEHUEM
coBepIlIaTh OCO3HAHHBIN BbIOOp Oynymieil mpodeccun U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IUIaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MATEMaTHYECKOMY 00pa30BaHHIO M caMOOOPa30BAHUIO HA
IPOTSKEHUH BCEH JKM3HM; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHHUU NMPAKTUYECKHUX 3a1ad
MaTeMaTU4eCKO HalpaBIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OpPMUPOBAHHOCTBIO ~ JKOJOTMYECKOM  KYJIbTYpbl, IOHHUMAaHMEM BIHSHUS  COLHUAIbHO-
HPKOHOMHYECKUX IIPOLECCOB HAa COCTOSHUE MPHUPOJHON U COLHUAIBHOM Cpelbl, OCO3HAHUEM
IJ100abHOTO XapaKTepa 3KOJIOTHYECKUX MpobieM; OpUeHTalueil Ha IPUMEHEHHEe MaTeMaTH4YeCKUX
3HAHUH Ui pelIeHus 3aa4 B 00JacTH OKPYKAIOLIEH Cpefibl, IUTAHUPOBAHUS MOCTYIKOB M OLIEHKU
UX BO3MOXHBIX ITOCJIECTBUMN AJIs1 OKPYKAIOILEN CPEeIbl.

[{eHHOCTH HAyYHOT'O MMO3HAHUS:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIIECTBEHHOM MpPAaKTUKH, TOHUMAHWEM MaTeMaTHMYeCKOW HayKu Kak cdepsl
YeJIOBEYECKON JIeATEIbHOCTH, ITAloB €€ pa3BUTUS U 3HAYMMOCTHU JUISl Pa3BUTHUS LIMBUIIU3ALIUU;
OBJIAJICHUEM A3BIKOM MAaTEMAaTUKH M MaTEMaTHYECKON KyJIbTYypOW KaK CPEACTBOM IO3HAHMS MUDA;



TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATEIbCKYIO NEATEIbHOCTh HHAUBUIYAILHO U B
rpymnme.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbI yuyeOHOro mpemMmera «Maremarukay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU oelicmeusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — Pe2VAAMUBHbIMU
OelicmeusmMu.

1) Vuueepcanvuvie noznasamenvmvle Oeiicmsus, obecneuusaiom Gopmuposanue 06a308blxX
KOCHUMUBHBIX NPOYEcco8 o0Oyuaruuxcsa (oceoenue Memoo08 NO3ZHAHUSA OKPYHCAIOWe20 Mupa;
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie Tornueckue 1eUCTBUS:

® BLISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMATHYECKUX O0OBEKTOB, IOHATHUH,
OTHOLICHUHA MEXIy MOHATHAMH; (DOpPMYIHpPOBaTH ONpPENEICHUs] MOHSITHH;, YyCTaHaBIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALMU, OCHOBAHUS JJsi OOOOIICHUS W CPABHECHHSI, KPUTCPUU
MPOBOAMMOIO aHAJIN3A;

® BOCIIPHHUMATH, (HOPMYJIHpPOBaTh M MPEOOPA30BBIBATH CYXKACHHS: YTBEPAUTEIbHBIC U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BLISBIISAITh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeuYHs B (hakTax,
JAHHBIX, HAOMIOACHUSX U YTBEPKJICHUSX; TIpeiaraTh KPUTEPUH JJIs BBISIBJICHUSI 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

e [eflaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® IPOBOJIUTH CaAMOCTOSITENIEHO J0Ka3aTelIbCTBA MAaTEMATHUYECKUX YTBEPXKIACHHUN (IIPSMBbIC U OT
MPOTUBHOTO), BBICTPAaWBaTh ApPTYMCHTALMIO, MPUBOAUTH TPHUMEPHI H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

® BLIOMpATh CIIOCOO pelieHusl yueOHOW 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUaHTOB pPELIEHUS,
BEIOMpaTh HAHOOJIee TIOIXO SN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® IICIIOJTB30BAaTh BOIPOCHI KaK HCCIICIOBATEILCKUA WHCTPYMEHT IO3HAHUS, (HOPMYIHPOBATH
BONIPOCH, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpOoOJieMy, YCTaHABIMBATh HMCKOMOE W JIAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHE,

® IPOBOJIUTH  CAMOCTOSATEIBHO  CIUTAHWPOBAHHBIA  JKCIICPUMEHT,  WCCIICJIOBAHHWE  I10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOOBeKTa, SBJICHHS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHUSIMH, TTPOIECCAMH;

® CaMOCTOSATENbHO (HOPMYIHpPOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs, WUCCIIEIOBaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX DPE3YyJbTaTOB, BBIBOJAOB U
000011IeHHNI];

® IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TaKXKE BBIIBUTATh MPEIANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ota ¢ uadopmanmeii:

® BLISIBIIATH JAepuimThl uH(OpMAIMK, JaHHBIX, HEOOXOAMMBIX JUIS OTBETa Ha BOIPOC W JUIS
pellIeHus 3a1a9H;

e BEIOMpaTh  WHGOPMAIMIO W3  HWCTOYHWKOB  Pa3jIMYHBIX  THUIIOB,  aHAJIM3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W  HHTEPIPETHUPOBATH HWHGOPMANMIO Pa3IUYHBIX BUAOB H  (GopM
MPEJICTaBICHHUS,

® CTPYKTYpPHPOBaTh WH(GOPMAITHIO, MPEACTABIATE €€ B PAa3IMYHBIX (DOpMax, WUILTIOCTPHUPOBATH
rpaduyecku;

® OI[EHUBATH HAJIEKHOCTH HHPOPMAITUH TI0 CAMOCTOSITENIEHO CPOPMYITHUPOBAHHBIM KPUTEPUSIM.



2) Vuusepcanvnvie KoMMyHUKamugHwle Oelicmeus, 00ecneuusaiom Cc@oOpmMuposaHHOCHb
COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

OO61ueHue:

® BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUM C YCJOBHSIMH U ULEISIMH
OOIIeHMs; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKD TOUYKY 3pPEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh MOSACHEHUS M0 X0y PEIlIeHuUs 3aJaul, KOMMEHTHUPOBATh MOJIYyYCHHBIN Pe3yibTar;

B X0/¢ OOCYXJIEHHUS 3aJaBaTb BONPOCHI MO CYIIECTBY OOCYKIA€MOH TEMBbI, MPOOJIEMBI,
pemaeMoil 3a7add, BBICKA3bIBaTh HJICH, HAIICICHHBIC HA TIOMCK PEIICHHS; COMOCTABIATH CBOU
CYXKICHHSI C CYKIEHUSIMU JPYTrUX YYaCTHUKOB AHAaliora, OOHApyKUBAaTh pa3jiMdhe U CXOJACTBO
MO3UIUI; B KOPPEKTHOU (hopMe (HOpMYITHPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

® [IPE/ICTABIIATh PE3yJAbTaThl pEIICHUS 3aJauyd, OKCIEPUMEHTa, WCCIEJOBaHMS, TIPOEKTa,;
CaMOCTOSITENIbHO BBIOMPATh (OopMAT BBICTYIUICHUS C Y4ETOM 3a/1ay MpPEe3eHTalud U 0COOeHHOCTEH
ayJIUTOPUH.

CoTpyaHUYECTBO:

® [IOHUMAaTh M WCIIOJIB30BATh IMPEUMYIIECTBA KOMAHJHONW M WHAWBHIYaTbHOW pabOTHI MPHU
pemieHnH y4eOHBIX 3a/ad; MPUHUMATh I€Th COBMECTHOW JCSATCILHOCTH, IUTAHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, paclpenensiTh BHIbI pabOT, JOroBapuBaThCSA, OOCYXKIATh
MIPOIIECC B PE3YJIbTAT padOThI; 0000IaTh MHEHHUS HECKOJIBKUX JTFOICH;

® y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0oOCykaeHUs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBD» U UHBIE); BBITOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JCUCTBUA C IPYTUMU
YJIeHaMH KOMAaHJbl; OIICHWBATh KAueCTBO CBOErO BKJIaJa B OOMIMA MPOIYKT IO KPUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pecynamuenvle Oeticmsus, o0becneuudarom Gopmuposanue CMvlCIO8bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranu3zanus:

COCTaBJATh IUIAH, alNTOPUTM pELIEHUS 3aJadyd, BBIOMpPATh CHOCOO pelIeHUus ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTpOJIb:

® BJIaJICTh HABBIKAMH TMO3HABATEIHHOU PEQIEKCHH KaK OCO3HAHMSI COBEPIIAEMBIX ICHCTBHI U
MBICTTUTENIBHBIX MPOIECCOB, UX PE3YNIbTATOB; BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOIIS
nporiecca M pe3ysbTara pelieHus] MaTeMaTHIeCcKO 3a/1a4H;

e IpeABUAETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh MpU PEUICHHH 3a/ladd, BHOCHTH
KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, MAHHBIX, HAMIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

® OI[EHUBATh COOTBETCTBHE PE3yJbTaTa ETU U YCIOBUAM, OOBSCHATH IPUUMHBI JOCTH)KCHUS WU
HEJOCTI)KCHHS PE3yIbTaTOB JIEATEIHPHOCTH, HAXOJAUTh OMIMOKY, aBaTh OIECHKY NMPHOOPETEHHOMY
OTIBITY.

MNPEJIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOro Kypca «AnreOpa W Hadajga MaTeMaTHYeCKOrO aHallh3a» Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHUs JODKHO OOECTeUMBaTh JOCTIDKEHHE CICTYIONIMX TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KJIACC

Yucsa v BbIYUCICHUSA

OnepupoBaTh MOHATHIMH: pAIlMOHATBHOE H JCHCTBUTENHHOE YHCIO, OOBIKHOBEHHAs U
JECATHYHAS APOOb, TPOIIECHTHI.

BrinonHsaTe apudMeTHuuecKue onepamuy ¢ palMoOHAIBHBIMU U IEHCTBUTELHBIMHA YUCIIAMHU.

BBIIOTHATE TPUOTMKEHHBIC BRIYUCIICHUS, UCIIOIB3YS IPaBUiIa OKPYTIICHHSI, IeIaTh MPUKUAIKY H
OIICHKY pe3yJbTaTa BHIYHCICHUH.



OnepupoBaTh MOHATUSAMH: CTENEHb C IEJIBIM IIOKa3aTeneM; CTaHgapTHas Qopma 3amucu
JNEHCTBUTENBHOTO YHKCIa, KOPEHb HATYpaJbHOM CTENEHHU; HCIOJB30BaTh MOAXOIANIYI0 (opmy
3anMcH JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs TPaKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC W TaHT€HC MPOHM3BOJBHOIO YIJIA; HCIIOJIb30BaTh
3aIrch MPOU3BOJIBHOTO YIJIa Yyepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHus1 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXAECTBO, YpPaBHEHHUE, HEPABEHCTBO; I1IE€JIO€, pPALMOHAIBHOE,
UppalMOHATILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BoinonusATe npeodpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAYKEHUN u pemarb
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BrimonsaTe nmpeodpa3zoBaHus HENbIX, PAMOHAIBHBIX M HPPALMOHATIBHBIX BRIPAXKEHUH U peliaTh
OCHOBHBI€ THUIIbI LIEJIBIX, PAIlHOHATIBHBIX U HPPALMOHAILHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEpPABEHCTBA JUISl pEIICHHUS MaTEeMaTHMYECKHUX 3aJad M 3ajad U3
pa3INyYHbIX 00JacTel HAyKHU U PeaibHOM KU3HU.

MopnenupoBaTh pealbHblE CUTyallUM Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUSI, YPABHEHUS,
HEPAaBEHCTBA IO YCJIOBUIO 3aJaud, HCCIENOBaTh MOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM
anmnapara ajreOpsl.

DOyHKIUH U rpauKu

OnepupoBarh MOHATUSAMHU: (DYHKIHSA, CIOCOOBI 3amaHus (GyHKIMH, 007aCTh ONMPEICICHHUS H
MHO>KECTBO 3HaUeHUN (QyHKIUU, rpa@uK (HyHKINH, B3aUMHO 0OpaTHbIE (PYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (PYHKIUH, HYIH (QYHKIHH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMA U1 PEIICHUsT yPaBHEHUH.

Ctpouts u untath rpaduku TUHEHHON (YHKIINH, KBAAPATUYHON (PYHKIIMH, CTETICHHON (yHKITUN
C LIeJIBIM [10Ka3aTeJIeM.

Hcnonws3oBath rpaduku GyHKIMHA 1715 UCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEN MpU pEIIeHUN
3a/1a4 U3 APYrux y4eOHBIX NMPEAMETOB M PEaJbHOM KU3HU; BbIpaKaTh (pOpMyJaMU 3aBUCUMOCTU
MEXy BEIMYMHAMH.

Hauyana mareMaTH4yeckoro aHajaimsa

OnepupoBaTh MOHATUAMHU: [OCIEIOBATENbHOCTh, apU(MeTHUecKass U TeoMeTpHuYecKas
IPOrPECCHUH.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBbIBAalOIlas TI€OMETpUYEcKas IPOrpeccHs, cymMma
0EeCKOHEYHO yObIBAIOLIEH reOMETPUUYECKON TPOrPECCUU.

3agaBaTh MOCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcrnonb30BaThk CBOWCTBA MOCIEAOBATEIBHOCTEN M IIPOTPECCUM MUl PELICHUs] PEAIbHBIX 3a7ad
IIPUKIIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATHUAMHU: MHOXECTBO, ONI€paLlMH HaJl MHOXECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOMXKECTBEHHBIN ammapar JUisl ONKCAaHUS peallbHbIX IPOLIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSMU: OINpeIeTICHIE, TEOpEMa, CIEACTBHE, J0KA3aTeNbCTBO.

11 KUIIACC

Yucsia v BbIYUCICHUSA

OnepupoBaTh MOHATUSAMHU: HATypajbHOE, LEJIOE YMUCIIO; MCIOJIb30BaTh NMPU3HAKH JEIMMOCTH
LEJBIX YUCEl, Pa3JI0KEHHE YHCTIa Ha TPOCThIE MHOKUTENH JUIsl pEIICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECATUUHbIE U HATypallbHbIE JIOTapU(MBI.

YpaBHeHUs M HEPABEHCTBA

[TpuMeHsTh CBOMCTBa CTENEHU Il NMpeoOpa3oBaHMsI BBIPAKEHUI; ONEPUPOBATh MOHSITHIMHU:
MI0KAa3aTeIbHOE YPABHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIBI MIOKA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.



BrimonHaTe npeodpa3zoBaHus BEIpAXKEHUH, COAEPIKAIINX JIOTapu(MbI; ONEpUPOBATh MOHATHIMU:
JOrapu(pMHUECKOEe YpaBHEHHE M HEPABEHCTBO;, pELIATh OCHOBHBIE THUIIBI JIOrApUPMHUUECKUX
YpaBHEHUU U HEPABEHCTB.

Haxoguts pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTb NOHATUSIMMU: CUCTEMA JIMHEWHBIX YPAaBHEHMH U €€ pelIeHHEe; HCIO0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PELICHUS PAKTUYECKUX 3a/1a4.

Haxomutes pemeHns NpOCTEHMIIMX CHCTEM M COBOKYIIHOCTEH palMOHAIbHBIX YPaBHECHUU H
HEPABEHCTB.

MopnenupoBaTh pealbHblE CUTyallUM Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHMSI, YPABHEHUS,
HEPABEHCTBA W CHUCTEMbl II0 YCIOBUIO 3aJadd, HCCIENOBATh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATHAMHU: NEpPHOAMYECKas (YHKIHSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIHH,
TOYKU 3KCTpeMyMa (yHKIMM, HauOojblllee U HauMEHblee 3Ha4eHUs (YHKLUUU Ha MPOMEXKYTKE;
UCTIOJIb30BaTh MX JIJISl KCCIIEAOBAHUS (DYHKIIUH, 3aJaHHOH rpauKkoMm.

Onepuposatb HOHSTUSMMU: rpaduKu II0Ka3aTeIbHOM, J0rapupMUUECKOM "
TPUTOHOMETPUUECKUX (YHKIUI; M300paxkaTb MX HAa KOOPJIMHATHOW IJIOCKOCTH M HCIOJIB30BaTh
JUIsl PEILICHUs] YPAaBHEHUIN U HEPABEHCTB.

N300pakaTh Ha KOOPIAWHATHOM TNIOCKOCTH Tpa(UKH JIMHEHHBIX YpaBHEHHH M MCIIOJIB30BaTh X
JUISl PEILIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Hcnonb3oBate rpaduku GyHKIMNA A MCCIEIOBAHUS TPOLECCOB M 3aBUCHMOCTEH M3 JIPYTHUX
y4€OHBIX AUCLUIUINH.

Hayana maTremMaTH4ecKoro aHajaimsa

OnepupoBaTh MOHATUAMU: HENpepbIBHAs (QYHKUUSA; NPOM3BOJAHAs (YHKLMHU; HCIOIb30BATh
reOMETPUUECKUN U (PU3UYECKUIN CMBICI IPOU3BOIHOM /1JIsl PEeLLIeHUs 3a1ay.

HaxonuTe mnpou3BOJHBIE 3JEMEHTApHBIX (YHKLUH, BBIUYUCIATH IPOU3BOJIHBIE CYMMBI,
IIPOU3BENIEHUS, YACTHOTO (PYHKIIUH.

Mcnonb30BaTh NPOU3BOAHYIO Ul UCCIEA0BaHMUs (YHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
MPUMEHSTH PE3YJbTaThl UCCIEOBAHMS K TOCTPOEHUIO I'parKOB.

Hcrnonbs30BaTh NMPOU3BOAHYIO U HAXOXKIACHUSA HAWUIY4dUIErO PEIICHHS B MPUKIAIHBIX, B TOM
YHUCJIE COLUAIBHO-D)KOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: IEpBOOOpa3Has W MHTErpaj; IMOHUMAaTh TE€OMETPUYECKHH U
(bu3nyecKuil CMbICI UHTErpaa.

Haxonute nepBooOpa3zHble 31€MEHTapHBIX (YHKIMHA; BBIYMCIATH MHTErpal mno Qopmyie
Herotona—Jleiiouuna.

Pemate mnpuknagHble 3agadd, B TOM YHCIE COLHMAIbHO-IKOHOMHUYECKOTO0 M (hU3HUYECKOro
Xapaxkrepa, CpeICTBAMHA MaTEMATHYECKOT0 aHAJIA3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTENBHBIX YHcell. ParimonansHbIe 14 2 bubmorexa LHOK
A -ra https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKazareiieM https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—Oi CTETIeHN. 18 1 Bbu6mmoteka [JOK
HppannonaibHble ypaBHEHUS U HEPABEHCTBA https://m.eds00.ru/1568aba3
Dopmynsl
4 T I/III)"OZOMG nn. TpUrOHOMETPHUUECKIE 22 1 bubmorexa LOK
p ThiH- 1P P https://m.edso00.ru/1568aba3
ypaBHECHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 1 bu6nunorexa LIOK
3HAHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 66 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpa(bmcn T pI/II‘OHOMeT(bIZLII{CCIII(I/IC 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero mpiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cueremst ypasHenit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmmorexa [IOK
P i https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 16 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 100 4 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE
Ne HMarta uugposbie
n/n Tewa ypoka Bcero ;(;;OTPOH' H3yCeHUS o0pa3oBaTte/ibHbIC
ThI
ecypchl
miaH (Qaxkr peeyP

Panmonaneubie yncia. OOBIKHOBEHHBIC U JACCATUYHBIC APOOH, bubnnoreka [HOK
1 1 1.09

MIPOLICHTHI, OECKOHEYHBIC TIEPHOIUUECKHUE TPOOH https://m.edsoo.ru/746d5dce

ApudmeTndeckre onepaluu ¢ paiioHaIbHbIMU YHCIIAMHU, bubnuorexa [JOK
2 . 1 4.09 _

npeoOpa30BaHMsI YUCITOBBIX BHIPAKCHHI https://m.edso0.ru/be888093

[Ipumenenue nqpobeit 1 NPOLEHTOB JUIsl pelIeHNs IPUKIAIHBIX 3a7a4 bubnnorexa [HJOK
3 . o . 1 8.09 _

W3 pa3IUYHbIX OTpaciael 3HaHUIU U pealbHOM JKU3HU https://m.edsoo.ru/4d7f95fe
4 [JeiictBuTenbpHble yncia. PaninoHanbHble U HPPALMOHAIBHBIC YHCIIA 1 11.09 https://m.edso00.ru/44dd1046
5) ApudMeTHIeCKHE OTIepaIluy C ICHCTBUTEIILHBIMHI YUCIIAMA 1 15.09 https://m.edsoo.ru/d99d8c74
6 [IpubnuxEHHBIE BEIYUCIECHNUS, TpaBia OKPYIeHUs, NPUKHKE 1 1 18.09 https://m.eds0o.ru/2f36a36f

OLICHKA Pe3yJIbTaTa BbIUMCICHUN

CraproBas quarHoctuueckasi pabora 1 1 22.09 https://m.edsoo.ru/a97a12d9
8 ToxnecTBa U TOXK/IECTBEHHbIE ITPeoOpa3oBaHus 1 25.09 https://m.edsoo.ru/cb723fhd
9 YpaBHEHHE, KOPEHb YPABHEHHUS 1 29.09 https://m.edsoo.ru/3a23ac15
10 HepaBeHcTBO, pelieHre HepaBeHCTBA 1 2.10 https://m.edsoo.ru/11ac68be
11 Meto UHTEPBAIOB 1 6.10 https://m.edsoo.ru/50bdf26d
12 Pemenue nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB 1 9.10 https://m.edso00.ru/775f5d99
13 Pemenue nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB 1 13.10 https://m.edsoo.ru/6ec7al07
14 KonTponbhas padota Nel 1 1 16.10 https://m.edso00.ru/1914a389
15 OyHKIMS, crioco0bl 3a1aHus GyHKIMU. B3auMHo oOpaTHbIe QYHKIIMT 1 20.10 https://m.edsoo.ru/226eeabf

I'padux pynkunu. O6nacTb onpeaeaeHus 1 MHOXKECTBO 3HAUEHU I bubnnorexka [JOK
16 1 23.10 :

byakuun. Hymu ¢ysakiun. [TpoMexxyTku 3HAKOMOCTOSTHCTBA https://m.edsoo.ru/763e75ee
17 YérHble U HeYETHBIE PYHKIINU 1 6.11 https://m.edsoo.ru/ff4564ad
18 Crenensb ¢ nenbiM nokaszareneM. CtangaptHas GopMa 3amnucu 1 10.11 bubmorexa LIOK

https://m.eds00.ru/66446d3e



https://m.edsoo.ru/746d5dce
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,I[GﬁCTBHTCJ'IBHOFO qucia

19 Hcnonb3oBaHue MOAXOAAIICH GOPMBI 3aITUCH JIEHCTBUTEIBHBIX 1 13.11 bubnmoreka [JOK

4yyCe Ul PELICHUs] IPAKTUYECKUX 3a1a4 U NIPEACTABICHUS JAHHBIX https://m.edsoo.ru/6eadc6fl
20 CrenenHast GyHKIHUS C HATYpaJIbHBIM H LEJNbIM MoKa3aTenem. E¢ 1 1711 bubnuoreka [IOK

CBOMCTBA U Irpaduk https://m.edsoo.ru/3f25a047
21 Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU 1 20.11 https://m.edsoo.ru/d82c36d4
22 Apudmerndeckuii KOpeHb HATYpaIbHON CTETICHU 1 24.11 https://m.edsoo.ru/fe7fc4db
23  CaoiicTBa apu(MeTHIECKOT0 KOPHS HATYPAJIbHON CTENCHH 1 27.11 https://m.edsoo.ru/d0f0b260
24 CaoticTBa apu(PMETHIECKOTO KOPHS HATYpAIbHOHN CTEIICHU 1 1.12 https://m.eds00.ru/c3389865
25 CaoticTBa apu(PMETHIECKOTO KOPHS HATYPATLHOH CTEIICHU 1 4.12 https://m.edsoo.ru/444c4b9c
26  JlevicTBus ¢ apu()METHUECKUMHI KOPHSIMHU N—Oi CTETIEHU 1 8.12 https://m.edso00.ru/54b815c5
27  JlevicTBus ¢ apu()METHUECKUMHI KOPHSIMHU N—Oi CTETIEHU 1 11.12 https://m.edsoo.ru/83105a0e
28  JleiicTBus ¢ apu()METHUECKUMHI KOPHSIMHU N—Oi CTETIEHU 1 15.12 https://m.edsoo.ru/2ablc7bc
29 HetictBus ¢ apuMeTHUISCKUMU KOPHSIMU N—OW CTEIICHU 1 18.12 https://m.edsoo.ru/each053c
30  [eiicTBus ¢ apuMeTHUECKUMHU KOPHSIMH N—O0i1 cTeneHn 1 22.12 https://m.edsoo.ru/8a5ada51
31 Pelienne nppaliOHaIBHBIX YPABHEHUN U HEPABEHCTB 1 25.12 https://m.eds00.ru/69106ae7
32 PelieHne nppalioOHaIBHBIX YPABHEHUN U HEPABEHCTB 1 29.12 https://m.edsoo.ru/9362fead
33 Pelienne nppaniOHAIBHBIX YPABHEHUN U HEPABEHCTB 1 12.01 https://m.edso00.ru/78d9b391
34 PelieHne uppaliOHAIBHBIX YPABHEHUN U HEPABEHCTB 1 15.01 https://m.edsoo.ru/de7ca33e
35 Pemrenne nppanimOHaIBHBIX YPaBHEHUN U HEPABEHCTB 1 19.01 https://m.edso0.ru/87e5e52d
36 | CpoticTBa U rpad UK KOpHS N-Oi CTETICHH 1 22.01 https://m.edsoo.ru/ebOcc5e3
37 CgoiicTBa 1 rpaduk KOpHs N-0il CTeTICHN 1 26.01 https://m.edsoo.ru/5f29b9b5
38 | KontposbHas padota Ne2 1 29.01 https://m.edsoo.ru/f13af630
39  CuHyc, KOCHHYC U TaHT'€HC YHACIOBOTO apryMeHTa 1 2.02 https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCHHYC U TAaHT'€HC YHCIOBOTO apryMEHTa 1 5.02 https://m.edsoo.ru/ec9f4d78
41 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC YMCIOBOTO apryMeHTa 1 9.02 https://m.edsoo.ru/b8f5d49a
42 ApKcuHyC, apKKOCUHYC ¥ apKTaHI'€HC YMCIOBOTO apryMeHTa 1 12.02 https://m.edsoo.ru/f1ff9220
43 Towronouetpisectan opymiosts opesercie . 1602 htipsuimedsooruleirigsa0
44 | TpuroHomeTpHuecKas OKpYXKHOCTb, OIIpE/ICTICHUE 1 19.02 bubnuoreka [IOK
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TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

https://m.edsoo.ru/6b61c578

45 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 26.02 https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 2.03 https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 5.03 https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 12.03 https://m.edso00.ru/12d1413c
49 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBHIPAKEHHI 1 16.03 https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanme TPUTOHOMETPUUYECKUX BBHIPAKEHHI 1 19.03 https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBaHme TPUTOHOMETPUUYECKUX BHIPAKCHUI 1 23.03 https://m.edsoo.ru/1f4655da
52 [IpeobpazoBaHme TPUTOHOMETPUUYECKUX BBHIPAKECHHI 1 26.03 https://m.edso0o.ru/76ce9958
53 [IpeobpazoBaHne TPUTOHOMETPUUYECKUX BBHIPAKCHHI 1 6.04 https://m.edso00.ru/8fa598b5
54 | PenieHue TPUrOHOMETPUUYECKUX YPaBHEHUM 1 9.04 https://m.edsoo.ru/6baefel9
55 Peuienne TpuroHoMeTpUUECKUX YpaBHEHUN 1 13.04 https://m.edsoo.ru/alf8d141
56 Pelienne TpuroHOMeTpUYECKUX YPAaBHEHUM 1 16.04 https://m.edso0.ru/65a0f2d0
57 PeuieHne TpuroHoMeTpUUECKUX YpaBHEHUN 1 20.04 https://m.edso00.ru/0d8a770d
58 PelieHre TpUroHOMETPUYECKUX YPABHEHUM 1 23.04 https://m.edsoo.ru/cec28774
59 PelieHre TpPUroHOMETPUYECKUX YPABHEHUN 1 27.04 https://m.edsoo.ru/e6eec650
60 O606menue mo TeMam "OCHOBHBIE TPUTOHOMETPpUUYECKHE (DOPMYIIBL. 1 30.04 BI/I6J'.II/IOTeKa HOK

Tpuronomerpuyeckue ypaBHeHHs" https://m.edsoo.ru/ae44ac4c
61 Kontponbnas pabora Ne 3 1 4.05 https://m.edso0o.ru/b46a8228
2 Amienenan s covemneom oo lonmane
63 beckoneuno y6BIBaIOHIai{ TeOMETPUHECKas MPOrpeccHs. Cymma 1 14.05 bubnuoreka [IOK

0eCcKOHEeuHO yOBIBAIOIIEH reOMETPUUECKO porpeccun https://m.eds00.ru/33e6629
64  ®opmyna CIIOKHBIX MPOLIEHTOB 1 18.05 https://m.eds00.ru/d36669f8
65  dopmyIa CIOKHBIX MPOLIEHTOB 1 21.05 https://m.edsoo.ru/1cbf72bl
66 Pemenwue 3amag-npororunos EI'D 1 25.05 https://m.edsoo.ru/538fc437

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 66
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11 KJIACC

N KoumuectBo Jlara JJIeKTPOHHBIE
w/n Tema ypoka JyacoB e — uudposbie

Bcero Kourtpou. o0pa3oBaTe/bHbIE

padoTbI A gaxr pecypchl

1 CTeneHb ¢ pallMOHAILHBIM TTOKa3aTeIeM 1 1.09 https://m.edso0.ru/a52939b3
2 CBoiicTBa cTeneH! 1 3.09 https://m.edsoo.ru/ff601408
3 [IpeoOpa3zoBaHue BEIpAKEHUH, COJIEPIKAIINUX PAIIMOHAIILHBIE CTCTICHU 1 4.09 https://m.edso0.ru/3d87e248
4 [IpeobpazoBaHue BbIpaXEHUN, COACPKAIINX PATMOHAIBHBIEC CTEIIEHU 1 8.09 https://m.eds00.ru/343c6b64
5) [Ipeo6pa3oBanue BbIpaXxeHUH, COAEPKALIUX PALIIOHATIbHBIE CTETIEHU 1 10.09 https://m.edsoo.ru/4064d354
6 [loka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 11.09 https://m.edsoo.ru/be76320c
7 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1 15.09 https://m.edso00.ru/3d408009
8 [loka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 17.09 https://m.edsoo.ru/bd5ff0ec
9 [Toka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1 18.09 https://m.edsoo.ru/cebf10c6
10 Tloxa3aTenpHble YpaBHEHUS M HEPABEHCTBA 1 22.09 https://m.edso00.ru/536de727
11 Tloka3arenbHas pyHKUHUSA, €€ CBONCTBA U rpapuK 1 24.09 https://m.eds00.ru/85bc8132
12 KoutponbHas padota Nel 1 1 25.09 https://m.edsoo.ru/58e8e2f2
13 Jlorapudwm uncna 1 29.09 https://m.edso00.ru/3e3230d4
14 JlecatuuHble U HaTypalbHbIE JOrapUpMbl 1 1.10 https://m.edsoo.ru/lea72162
15 [TIpeobpazoBaHue BBIpaKEHUM, COACPKAIINX JTOTAPUDMBI 1 2.10 https://m.edsoo.ru/da48154c
16  TIpeobpazoBaHue BbIpaKE€HHM, COAEPKALIUX JOTapu(PMbI 1 6.10 https://m.edsoo.ru/4beff03b
17  Tlpeobpa3zoBaHue BhIpaXXEHUM, COJIEPKAIIMX JoraprudMbl 1 8.10 https://m.edsoo.ru/fe189f2d
18 TIpeobpazoBaHue BeIpayKE€HH, COAEPKALIIX JOTapr(pMbI 1 9.10 https://m.edsoo.ru/fadb8aa5
19  Jlorapudmuueckue ypaBHEHUS U HEPAaBEHCTBA 1 13.10 https://m.edso00.ru/3034724e
20 Jlorapmupmudeckre ypaBHEHHUS M HEPABEHCTBA 1 15.10 https://m.edsoo.ru/712ac2d9
21  Jlorapu¢muueckre ypaBHEHUS U HEPABEHCTBA 1 16.10 https://m.edsoo.ru/9e3f4bc9
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22 JlorapupmMuueckue ypaBHEHUS 1 HEPABEHCTBA 1 20.10 https://m.edsoo.ru/15bclcfb

23  Jlorapudmuueckas GyHkmus, €€ cBoicTBa U rpaduk 1 22.10 https://m.edsoo.ru/d68bbe9d
24 Jlorapupmuueckas GyHKIUs, €€ CBOMCTBA U rpadux 1 23.10 https://m.eds00.ru/9d102051
25 Tpuronomerpuueckue (pyHKIMH, UX CBOWCTBA U TpaduKu 1 5.11 https://m.edsoo.ru/beeff646

26  Tpuronomerpuyeckue (PyHKIIMH, KX CBOMCTBA U IPaPUKH 1 6.11 https://m.edsoo.ru/d2e4601b
27  TpuroHnomerpuueckue (pyHKIHH, UX CBOWCTBA U TpaduKu 1 10.11 https://m.edsoo.ru/ba9da96d
28  Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu 1 12.11 https://m.edso0o.ru/24ab3c53
29  IIpumepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1 13.11 https://m.edsoo.ru/5272b9al
30  IIpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 17.11 https://m.eds00.ru/0c837397
31 [Ipumepbl TPUTOHOMETPUICCKUX HEPABCHCTB 1 19.11 https://m.edsoo.ru/e6e1901f
32  Ilpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 20.11 https://m.eds00.ru/0f903c75
33 KouTpoabHas padota No2 1 24.11 https://m.eds00.ru/10130727
34  HenpepbiBHbIE (YHKIIUU 1 26.11 https://m.edsoo.ru/403bfb0d
35 Merox MHTEPBAJIOB JIJISl PEIICHHSI HEPABESHCTB 1 27.11 https://m.edsoo.ru/6db0b423
36  Mero MHTEPBAJIOB [yl PELICHNUS HEPABEHCTB 1 1.12 https://m.edsoo.ru/0Oadbcelb
37  TlpowusBonHas HYHKIIUU 1 3.12 https://m.edsoo.ru/0731ad3d
38 [IpowmsBonaHas HyHKIIUU 1 4.12 https://m.edsoo.ru/723dd608
39 T'eoMerpuyeckuil U GU3NUECKUI CMBICIT POU3BOJHOM 1 8.12 https://m.edsoo.ru/6c8d36ff

40 Teomerpuyeckuii U GU3NICCKUN CMBICT TPOU3BOTHON 1 10.12 https://m.edsoo.ru/a413eca9
41  TIpou3BOJHBIE YIEMEHTAPHBIX (PYHKIUH 1 11.12 https://m.eds00.ru/c7550e5f
42  Tlpow3BOIHBIC JIEMEHTAPHBIX (HYHKIINH 1 15.12 https://m.edsoo.ru/14ab3cdb
43  Tlpou3BojHas CyMMBbI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH 1 17.12 https://m.edso00.ru/c12a0552
44 Tlpou3BojaHas CyMMbl, IPOU3BEAEHUS, YACTHOTO (QYHKIUI 1 18.12 https://m.edso00.ru/d598f201
45  Tlpou3BojHas CyMMBbI, IPOU3BEICHHS, YACTHOTO (DYHKIUH 1 22.12 https://m.edsoo.ru/1de34d4d
16 [IpumeneHne MPOU3BOTHOM K UCCIIEIOBAaHUIO (YHKITUNA Ha 1 412 https://m.edsoo.ru/1 7af2df9

MOHOTOHHOCTBH U O3KCTPEMYMBI
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47 [MpumeHeHre TPOU3BOTHOM K HCCIEIOBAaHUIO (DYHKIIUN HA 1 25 1 bubnmoreka [JOK
MOHOTOHHOCTb U 3KCTPEMYMBI https://m.edsoo.ru/a8ca5ad4
48 [TpumeneHre MpON3BOIHON K UCCIIEAOBAHHIO (PYHKINI Ha 1 29.12 bubnuoreka [IOK
MOHOTOHHOCTb ¥ 3KCTPEMYMBI https://m.edsoo.ru/0b411edd
49 [TpumeHeHre TpOU3BOJHON K UCCIIeIOBaHUIO (QYHKIINI Ha 1 12.01 bubmmoreka [JOK
MOHOTOHHOCTb U SKCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxoxaenre HanOOIbIIero 1 HAMMEHBIIIETO 3HAYCHHS (PYHKIIMH Ha 1 14.01 bubnuorexa [JOK
OTpe3Ke https://m.edsoo.ru/fac78f05
51 Haxoxaenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHHS (PYHKIIMH Ha 1 15.01 bubnnoreka [JOK
OTpE3Ke https://m.edsoo.ru/fb6a8act
59 Haxoxnenre HauboIbIIero ¥ HaMMEHbIEro 3Ha4eHus PyHKIUY Ha 1 19.01 bubnnorexa [HOK
OTpe3Ke https://m.edsoo.ru/cffcb7e5
53 Haxoxaenre HanOOIbIIero 1 HAMMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha 1 21.01 bubnuorexa [JOK
OTpe3Ke https://m.eds00.ru/d9469916
54 Haxoxxnenre HanOOIbIIETO M HAMMEHBIIIETO 3HAUCHUS (PYHKITUU Ha 1 27,01 bubnnoreka [JOK
OTpE3Ke https://m.edsoo.ru/ad15000e
55 HaxosxneHrne HauOoJbIIero 1 HaMMEHbIIETo 3HaYeHus! GYHKLUHU Ha 1 2601 bubnnoreka [JOK
OTpE3Ke https://m.edsoo.ru/86adchbfd
[IpumeHeHue MpoU3BOIHON ISl HAXOKICHUS HAUTYUILIEro peIIeHus
56 B MpUKJIAIHBIX 33Ja4ax, IS OMPEICTICHIS CKOPOCTH TIpoliecca, 1 28.01 bubmorexa HOK
3a1aHHOr0 dhopMyOfi WK rpacdHKoM https://m.eds00.ru/13205d80
57  KoutponwsHas padora Ne3 1 29.01 https://m.edso00.ru/f8ed5f99
58 IlepBoobOpa3zHas. Tabauia nepBooOpa3HbIX 1 2.02 https://m.edsoo.ru/d777edf8
59  TlepBooOpa3Hnas. Tabnwia mepBoOOpa3HBIX 1 4.02 https://m.eds00.ru/30c3697b
60 HMHrerpai, reoMeTpUYECKU U PU3MUECKUI CMBICT MHTETpasa 1 5.02 https://m.eds00.ru/391272c9
61 HMHTerpai, reoMeTpUIECKHA U PU3NIECKUI CMBICT HHTETrpalia 1 9.02 https://m.eds00.ru/d359fh5f
62  HMHrerpai, reoOMeTpUYECKHA U PU3MUECKUI CMBICT MHTETpasia 1 11.02 https://m.edsoo.ru/07eb464b
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63 Brruucnenue uarerpana mno popmyne Herorona—Jleiibania 1 12.02 https://m.edsoo.ru/b9b225c3
64  Beruucnenue unrterpana mno ¢popmyne Herorona—JlelioHuma 1 16.02 https://m.edso00.ru/b800deb4
65 Bsruncienue uaTerpana no ¢popmyne Herorona—Jlelioanna 1 18.02 https://m.edsoo.ru/f5eed075
66 Bsruncienue uaTerpana no popmyne Herorona—Jlelioauna 1 19.02 https://m.edsoo.ru/41da431a
67  CucreMbl JIMHCHHBIX YPaBHCHHI 1 25.02 https://m.edsoo.ru/b648235a
68 CucreMbl TMHEHHBIX YpaBHEHHH 1 26.02 https://m.edsoo.ru/5ab83864
69 Pemenue lijKHa,Z[HBIX 3a]1a4 C IOMOIIbIO CHCTEMBI JINHEHHBIX 1 503 httos://m.edsoo.ru/add65ees
YpaBHEHUU
20 Pemenune rUIpHKJIaI[me 3aj1a4 C MOMOIIBIO CUCTEMBI IMHEWHBIX 1 4.03 httos://m.edsoo.ru/aa5962e1
YpaBHEHHIA
71 CucteMsbl U COBOKYITHOCTH LI€JIbIX YPaBHEHHH U HEPABEHCTB 1 5.03 https://m.eds00.ru/48190472
79 CucTtemMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YpaBHEHUH U 1 11.03 bubnuorexa [JOK
HEpPABEHCTB https://m.edsoo.ru/2dbd3859
73 CucTemMbl 1 COBOKYITHOCTH HUppallMOHATBHBIX YPaBHEHUH U 1 12.03 bubnnoreka [JOK
HEpPABEHCTB https://m.edsoo.ru/7ab8d17e
74 CucTeMbl U COBOKYITHOCTH MOKa3aTeIbHBIX U JIOTApUPMHUUECKUX 1 16.03 bubnuoreka [IOK
YPaBHEHUN U HEPABEHCTB https://m.edsoo.ru/81cccfe9
75 Hcnonw3oBanne rpadukoB QYHKIIUN JUIsl pEelIeHUs] ypaBHEHUHN U 1 18.03 bubnuotexa [JOK
CUCTEM https://m.eds00.ru/039949bf
76 Hcnonp3oBanue rpadukoB PyHKIUH I pEIICHUS] YPAaBHCHUH U 1 1903 bubnmoreka [JOK
CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeneHne ypaBHEeHUH, CUCTEM U HEPABEHCTB K PEILICHHIO
77  MareMaTWYecKHX 3a/a4 U 3ajlay U3 pa3InyHbIX 001acTeil HayKu U 1 23.03 bubmoreia HOK
N https://m.edsoo.ru/ca878deb
peaTbHOH JKU3HU
78  KoutponbHas padota Ned 25.03 https://m.edsoo.ru/471c735b
79  HarypasbHbIe U [IeJIbIC YHCIIa B 337a9aX U3 peaTbHON KU3HU 26.03 https://m.edsoo.ru/3ceel1327
80 HarypanbHble U 1IeTIbIC YNCIIa B 33/1a4aX U3 PeIbHOM KU3HH 6.04 https://m.edsoo.ru/a35a131d
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81 HarypanbHble U IIeTbIC YMCIIA B 337a4aX U3 PEATbHOMN KU3HU 1 8.04 https://m.edsoo.ru/ef10c4f9

82  IIpu3HaKu AETUMOCTH IEIBIX YHCEIT 1 9.04 https://m.edso0.ru/51696a67
83  [lpu3Haku JEIUMOCTH LEJBIX YHCET 1 13.04 https://m.edsoo.ru/fab81c0Oe

84  [lpu3Haku JEIUMOCTH LEJIBIX YUCEI 1 15.04 https://m.edsoo.ru/ef2c6e43

85 TloBTopenue. JInHeitHbIC ypaBHEHUS 1 16.04 https://m.edso00.ru/0312cf8c
86 IloBropenme. KBagpaTHbie ypaBHEHUS 1 20.04 https://m.edsoo.ru/247d2fe7
87  Iloropenue. [lokazarenbHble ypaBHEHUS 1 22.04 https://m.edso0.ru/e8h87729
88 IloBropenue. Jlorapupmudeckne ypaBHEHUS 1 23.04 https://m.edsoo.ru/1bf2fb98

89 I[loBropenue. TpuroHoMeTpuuecKrue ypaBHEHUS 1 27.04 https://m.edsoo.ru/9c44c6ca
90 [IloBTopenwue. ppaimoHanbHbIe YpaBHCHUS 1 29.04 https://m.edsoo.ru/337aad59
91 TloBtopenue. HepaBencraa 1 30.04 https://m.edso0o.ru/a86014el
92 TloBtopenwue. HepaBencTBa 1 4.05 https://m.edsoo.ru/5c45a60a
93 TIloBtopenue. HepaBeHncTBa 1 6.05 https://m.edsoo.ru/19304aba
94 TloBtopenwue. HepaBeHcTBa 1 7.05 https://m.edsoo.ru/c3d4b282
95 TloBtopenue. CucteMbl ypaBHEHUN 1 13.05 https://m.edsoo.ru/a20b8adc
96 [I[loBTopenue. CHCTEMbI YpaBHCHHIMA 1 14.05 https://m.edsoo.ru/a012476d
97 TloBTOpenwue, 0000MEeHUE, CUCTEMAaTH3AIUs 3HAHUH. DYHKITUN 1 18.05 https://m.edso0.ru/d620c191
98 Pemenue 3agau-npororumnos EI'D 1 20.05 https://m.edso00.ru/7017196f
99  Pemenwue 3amad-nporotunos EI'D 1 21.05 https://m.edsoo.ru/d620c191
100 Pemenue 3ama4-npororunos EI'D 1 25.05 https://m.edso00.ru/7017196f

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 100
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro v
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 OnepupoBaTh  MOHATUSMU:  PAIlMOHATIBHOE U JICUCTBUTEIIBHOE  YHUCIIO,
OOBIKHOBEHHAs! U JIECATUYHAs APOOb, MPOLEHTHI
1.2 BrimonusaTe apudmMeTnueckue onepamnyuy ¢ palioHalbHbIMU U JAEHCTBUTEIHHBIMU
YUCITaMHU
13 BreimonHsaTe npuOnImkEHHBIE BBIYMCICHUS, HCIONB3YS MpaBUiIa OKPYIJICHUS,
JienaTh IPUKUIKY U OLIEHKY pe3yJbTaTa BRIUMCICHUN
OrniepupoBaTh MOHSATUAMU: CTENEHb C IEJIBIM MOKa3aTeneM, cTaHaapTHas gopma
14 3aMUCH ACHCTBUTENBHOTO YMCIIA, KOPEHb HATYpPaJbHOM CTENEHH; MCIIOJIb30BaTh
NOAXOMANIYI0  (OpMy  3amUCH  JCHCTBUTEIBHBIX YHCEN JUISl  PEIICHUS
MPaKTUYECKHX 3a]1a4 U NPECTABICHUS JaHHBIX
OnepupoBaTh MNOHATHSMHU: CHUHYC, KOCHUHYC W TAHI'€HC IPOU3BOJIBHOIO YIJa;
1.5 HCII0JIb30BaTh 3a1mch IIPOU3BOJILHOTO yria yepes oOpaTHbIE
TPUTOHOMETpHUYECKHe QYHKIUU
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSIMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO, LEJIOE,
2.1 palMoHaIbHOE, UPPALIMOHATILHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHUE
29 BreimonHsaTe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHHH U  peliaTh
TPUTOHOMETPUUECKHE YPABHEHUS
BremonusaTe npeoOpa3oBaHusl LENBIX, pAIMOHATBHBIX W  HPPAIMOHAIBHBIX
2.3 BBIDOKEHHM W  pemiath OCHOBHBIC THIBI  IEJBIX, paldOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUsI U HEPABEHCTBA AJIA PELICHUS MaTeMaTHYECKUX 3a7ad U
3a/1a4 U3 pa3IM4YHbIX 00JIaCTe HayKU U peanbHON KU3HU
MogenupoBaTh peajbHbIE CUTYAIlMU Ha SI3bIKE aJIreOpbl, COCTABIISATh BBIPAKECHMUS,
2.5 YpaBHEHUs, HEPaBEHCTBA [0 YCIOBUIO 3a7add, HCCIEAOBATb MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl
3 OyHKIHH U TpaduKu
OnepupoBaTh MOHATUAMH: (YHKIHSA, CIMOCOObI 3amaHus (QYHKIMH, 00J1acTh
3.1 OmpefieNieHuss U MHOXECTBO 3HAYCHMH (PYHKIHMH, TpapuK (QYHKIHHU, B3aUMHO
oOpaTHble PYHKIHH
39 OrnepupoBaTh MOHATUSIMHU: YETHOCTh M HEUETHOCTh (YHKIIMU, HYIU (YHKIIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Ucnonb3oBate rpaduku QyHKIUN 1 pelIeHUs] ypaBHEHUI
3.4

Crpoutb M uuTarh rpadukd JUHEHHOW (QYHKIMM, KBaJpaTUYHOH (YyHKUUH,




CTENEeHHON (YHKIIUU C TIETBIM ITOKa3aTeIeM

Hcnonb3oBath rpaduku GyHKIIAN 711 KCCIIETOBAHUS TTPOIIECCOB M 3aBUCUMOCTEH

3.5 Opyd pelleHuH 3a7ad U3 JPYTUX Yy4eOHBIX MPEIMETOB U pealbHOW >KU3HH,
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BEIUUYMHAMU
4 Hauana matemaTu4eckoro aHaausa
4.1 OnepupoBaTb  MOHATHAMHU:  IIOCIEAOBaTEIbHOCTb,  apUpMeTHUECKas U
TreOMETPUYECKAs] IPOIPECCUH
4.2 OnepupoBaTb  HOHATHSAMU:  OECKOHEYHO  yObIBaromias  TreoMeTpudecKas
nporpeccusi, CcyMmMa 6€CKOHEYHO yObIBaroIel reOMEeTPUYECKON IPOrpeccCHy
4.3 3aaBaTh 0CIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCO0AMU
4.4 Hcnonp30Bare CBOMCTBA IOCIEAOBATEIBHOCTEH M IIPOIPECCHM I PELICHUs
pEaIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa
5 MHOXecCTBa 1 JIOruKa
5.1 OnepupoBaTh NOHATUSAMHU: MHOKECTBO, OTIEPALIMU HaJl MHOKECTBAMU
5.2 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar IJi1 ONUCAaHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.3 OnepupoBarh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO
11 KJIACC
Kon .
IDOBEDSIEMOI0 IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
posep 00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi
pe3yJbTara
1 Yucna v BIYMCIECHUS
OnepupoBaTh NOHATUAMU: HAaTYPAJIbHOE, LIEJIO€ YHCIIO; UCIOJIB30BaTh NPU3HAKU
11 JIETMMOCTH LENBIX YHUCEN, PAa3JIOKEHUE 4YHUCIa Ha IPOCThIE MHOXUTEIM IS
peleHus 3a1ad
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAJILHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUSAMHU: JOTapu(dM UKCIa, JECATUYHbIE M HaTypaJbHbIE
' JorapuQmbl
2 YpaBHEHMS 1 HEPABEHCTBA
[TpuMeHATH CBOMCTBA CTENMEHU AJI MpeoOpa3oBaHUs BBIPAKEHUMH, ONEPUPOBATH
2.1 MOHATUSMH: II0KA3aTEIbHOE YPAaBHEHNE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI
NIOKAa3aTeNbHBIX YPABHEHUN U HEPABEHCTB
BomonHaTe  mpeoOpa3oBaHUs — BBIpaXEHUH,  COAEpKAIlUX  JIOTapU(MBbI;
2.2 OIepUPOBATh MOHATUSAMU: JIOTapu(PMUUECKOE YpaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUITBI JIOTapHU(PMUUECKHX YPABHEHUI U HEPABEHCTB
2.3 HaxoauTs penienus NpocTeNIINX TPUTOHOMETPUUIECKUX HEPABEHCTB
24 OnepupoBaTh MOHATHAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUHW M €€ peLIeHUE;
' MCIIOJIb30BaTh CUCTEMY JINHENHBIX YPAaBHEHUH /IS pELIECHUS IPAKTUUECKUX 3a/1a4
o5 HaxomuTe pemieHus NpocTEHIIMX CUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX
' YPaBHEHUI U HEPaBEHCTB
26 MopnenupoBaTh peanbHble CUTYallUd Ha SI3bIKE anreOpbl, COCTaBISITh BbIPAXKEHUS,

YpaBHCHH, HCPABCHCTBA W CUCTCMbI 110 YCJIOBHUIO 3aJaduv, HUCCICAOBATH




MOCTPOEHHBIE MOJIEINIU C MCTIOJIb30BAHUEM aIapara ajireopsl

3 @DyHKIUYU U TpadUKu
OnepupoBaTh NOHATUAMU: NEPUOUUECKAs (YHKIUS, TPOMEKYTKH MOHOTOHHOCTH

31 (GYHKIMH, TOYKH SKCTpeMyMma (PYHKIMH, HauOOJblllee M HAWMEHBIIEE 3HAYCHUS
GYHKIMM Ha NPOMEXYTKE; MCHOJIb30BaTh MX JUId MCCIeAOBaHUS (PyHKUIHUH,
3aJaHHOU TpauKOM
OnepupoBaTh MOHATUSAMH: TpaUKH IOKA3aTEIbHOW, JIOrapuPMUUECKO U

3.2 TPUTOHOMETPUYECKUX (DYHKLUI; n300paxaTb UX HA KOOPAMHATHOM IUIOCKOCTH U
MCIOJIb30BAaTh JUIsl PEILICHUS] YpaBHEHUI 1 HEPABEHCTB

33 N300paxkaTh Ha KOOPAMHATHON IUIOCKOCTH rvpa(bmcﬂ JII/IHGIZ?BIX YpaBHEHUN U
MCIIOJIb30BAaTh UX Ul PELICHUS CUCTEMBI JINHEHHBIX YPaBHEHUN

34 Hcnonp3oBate rpaduku GyHKIUN I UCCIIEAOBAHUS MPOLIECCOB U 3aBHCUMOCTEH
U3 APYruX y4eOHBIX TUCLMILINH

4 Havana maTeMaTH4ecKoro aHaansa
OnepupoBaTh NOHATHSAMHU: HENpepbIBHAS (YHKIMS, NPOU3BOAHAA (DYHKIUH,

4.1 UCITIOJIB30BaTh TEOMETPUYECKH W (U3UYECKUH CMBICT TPOM3BOMHOW IS
peleHus 3a1ad

492 HaxonuTe npoM3BOJHBIE 3JIEMEHTAPHBIX (PYHKLUH, BBIYUCIATH HPOU3BOJHBIC
CYMMBI, IPOU3BEICHMSI, YACTHOTO (QYHKIIUI

43 Hcnonp3oBaTh MpoM3BOAHYIO JUIsl UCCeI0BaHUS (YHKIMHM HAa MOHOTOHHOCTbH U
9KCTPEMYMBI, IPUMEHSATh PE3YyJIbTAThI UCCIEA0BAHUS K TIOCTPOCHUIO I'papHKOB

44 Hcnonp3oBath NPOU3BOAHYIO JJIsi HAXOXKJIEHUS HAWIYYIIEro pELIEeHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAJIBHO-3KOHOMUYECKHX, 3a7a4ax

45 OnepupoBaTb  MOHATUAMHU:  NEpBOOOpa3Has W MHTErpan;  [OHUMAaTh
FeOMETPUUECKUN U (PU3UYECKUI CMBICI UHTErpajia

16 Haxonute mepBooOpa3Hble 31€MEHTApHBIX (YHKIMM, BBIYMCISATH MHTErpajl Io
dbopmyne Hetotona — JleiiOHuna

47 Pemarte npuxiagHele 3azadd, B TOM YHUCIE COLUAIbHO-D)KOHOMHUYECKOTO U

(H3nYecKoro xapakrepa, CpeJICTBAMH MAaTEMaTHUECKOT0 aHAIIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Koxa
1 | Ywucna u BelUKUCICHUSA
Panyonanenele yncna. OOBIKHOBEHHbBIE U JIECTUYHbBIE APOOH, NMPOLEHTHI, OECKOHEUHbIE
11 Tepuoamueckne npodu. ApudmMeTHuecKkue Onepauuud ¢ PalUOHAIBHBIMH YHCIIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BbIpakeHHH. I[IpumeHenue napoOGell W NPOLEHTOB Ui
peleHus NPUKIAAHbIX 33/1a4 U3 Pa3IM4YHbIX OTPACiIed 3HAHUN U PEAIbHOM KU3HU
JleiicTBuTenpHbIC Ynclia. PanmoHanbHbIe W UppalMoOHaNIbHBIC Yrcla. ApudmMerndeckue
1.2 onepauuu c pedcTBUTENbHBIMH 4MciaaMu. [IpuGunkEHHBIE BBIUUCIEHUS, IpaBHIIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN
Crenens ¢ nenbiM nokazateneMm. CtanmapTHas GopMa 3anucy IeUCTBUTEIIBHOTO YHCIIA.
1.3 Hcnonb3oBanue mnoaxoasuie (Gopmbl 3anucu JeMCTBUTENBHBIX YHUCEN s PELIeHUs
IIPAKTUYECKUX 3aJa4 U NPEACTAaBIECHUS JAHHbIX
14 Apudmernaeckuit KOpEHE HaTypajibHOM creneHu. JleiictBus ¢ apudmMeTndecKuMu
KOPHSIMHM HaTypaJIbHOU CTEIIEHH
15 CuHyC, KOCHHYC U TaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
2  VYpaBHEHMs U HEpaBEHCTBa
2.1  ToxpaecTBa M TOXICCTBEHHbBIE TPEOOPA30BAHUS
29 ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaKeHUH. OCHOBHbBIE TPUTOHOMETPUUYECKHE
(bopMyIibl
23 VYpaBHeHHe, KOpeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4 | PemieHue 1enbix U ApoOHO-PAIIMOHANBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemienune uppalmoHanbHbIX YpaBHEHUH U HEPABEHCTB
2.6 Pemenne TPUTOHOMETPUYECKUX YPAaBHEHHIA
57 [IpumeHeHne ypaBHEHMI U HEPaBEHCTB K PEILIEHHI0O MAaTEMaTHYECKUX 3a/ad M 3ajad U3
pa3InYHbIX 00J1aCTe HAYKU U pealibHOM KHU3HU
3 | @®yukuuu u rpaduku
3.1 ®yskuwms, cnocoOsl 3a1anus ¢pyHkuuu. I'paduk pynkunu. BzaumHo oOpaTHble GyHKIUU
32 Ob6nacTh onpezeneHust 1 MHOXKecTBO 3HaueHuil ¢pynkuuu. Hynu ¢pynkuuu. Ipomexytku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHas (yHKIUS C HATypaJbHBIM U LeENbIM TNoka3areneM. EE cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
34 TpuronomeTrpuyeckass OKpPYXKHOCTb, OIpeAeJIeHHEe TPUTOHOMETPUYECKUX (YHKIUI
YKCIIOBOTO apryMeHTa
4 | Hayana MaTeMaTH4eCKOTo aHaIM3a
41 [locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUs  MOCJeNoBaTelNbHOCTEH. MOHOTOHHBIE
MOCIIE0BATEIbHOCTH
Apudmernueckass U reoMeTpuyeckas mnporpeccud. beckoHeuHo — yObIBaromas
4.2 reomerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBAalOIIEH TIeOMEeTpUYeCcKOi

nporpeccuu. Gopmyra CI0XKHBIX MPOIEHTOB. M croap30BaHne TPOTrPECCHU ISl pEIICHUs




peanbHBIX 3aa4 MPUKIAAHOTO XapakTepa
5  MHoxecTBa U JIOTHKA
MHoOecTBO, onepaiu HaJl MHOKecTBaMu. [[uarpammsl Diinepa — Benna. [Ipumenenue
5.1  TEopeTHKO-MHO>KECTBEHHOTO amrmapaTa JJis ONMCAHUS PEaJIbHbIX MPOLIECCOB U SBICHU,
IIPU PEIICHUH 3a]]a4 U3 JPYTUX y4eOHBIX MPEeIMETOB
5.2 | Omnpenenenue, Teopema, CleJICTBUE, I0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Harypanbubie n nensie unca. IIpH3HAKK AETHMOCTH LEIBIX YHCEN
1.2 Crenens ¢ panMoHaIbHBIM MTOKa3aTesneM. CBONCTBA CTENEHU
13 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl
2 YpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BbIpakKEHH, CoepKalUX Jorapudmbl
2.2 [Ipeo6pa3oBanue BbIpake€HU, CoAepKaILUX CTEIIEHU C pAallMOHAJIbHBIM [TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 TlokasarenpHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA
26 CHCTeMbl JMHEWHBIX ypaBHCHHWH. PellleHue NPUKIAIHBIX 3a[a4 C MOMOIIBI CHCTEMBI
JIMHENHBIX YPABHEHUN
2.7 Cucrems u COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB
2g  IlpumeHeHue ypaBHEHHMii, CHCTEM M HEPABCHCTB K PEIICHUI0 MATeMaTHYECKUX 3a/1a4 H
3a/1a4 U3 pa3IMnYHbIX 00JIaCTel HayKU U peanbHON KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuonnmyeckue  ¢yHkiuu. IIpomMexyTku  MOHOTOHHOCTH  (YHKIIHH.
3.1 MaxkcumyMbl 1 MUHUMYMBI GyHKIIMK. HanOosnbliee 1 HauMeHbIee 3HaueHue GyHKIUU Ha
IIPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.3 | MokasarensHas u norapudmuueckas pyHKIIUHN, UX CBOMCTBA U rpaduKu
3.4 UcnonszoBauue rpagukoB PYHKITUH I pEIICHUS] YPAaBHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpadukoB (QyHKIMHA A7 UCCIETOBaHHUS NPOIECCOB M 3aBHCUMOCTEH,
3.5 KOTOpBIE BO3HMKAIOT MpPU PELIEHUH 3a7ad U3 JIPYIHX y4yeOHBIX MPEIMETOB U PeabHOM
KU3HU
4 Havana marematnueckoro aHanmsa
4.1 HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB
4.2 [TpousBoanas ¢pyukiuu. ['eomeTpruyeckuit 1 GU3NIECKUI CMBICI TPOU3BOTHOM




[Tpou3BoHbIE yIeMEHTApHBIX (QyHKIHH. DOpMYIIBI HaXOXKICHHUS MPOU3BOAHOU CYMMBI,

43 IPOM3BEACHUS M YaCTHOTO (DYHKIUH

4.4 llpuMeHeHue NPOU3BOIHON K MCCIENOBAHHUIO (DYHKIIMH HA MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxneHue HauOoJbIero 1 HAMMEHbLIEro 3Ha4eHusl (YHKLIUU Ha OTpe3Ke

45 llpuMeHeHWe TPOU3BOAHOW JUIS HAXOXKICHHS HAWIYYIICTO PEIICHHS B NPHUKIAIHBIX
3aadax, AJIsl ONpeaesieHUs] CKOPOCTH IpoIiecca, 3a1aHHOTr0 (opMyIIoil il rpadukom

4.6 [TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX

47 MWurerpan, ero reomerpuueckuidl ¥ (DU3HMYECKMM CMBICI. BbIMMCIEHME HMHTETpana IIo

dbopmysne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPeAHEro 001Iero 00pa3zoBaHus

Brnagenne Mmeromamu J0Ka3aTelIbCTB, AITOPUTMAMHU PEIICHMS 3a/1a4; yMEHHE
(dbopMynHUpoBaTh M ONEPUPOBATH MOHATHUAMU: OIpEJeNieHHE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOWCTBO, IPU3HAK, JI0KA3aTEIILCTBO, PABHOCHIBHBIE ()OPMYITHPOBKH;
OPUMEHATh HUX; YMeHHE (OpPMYIHpPOBAaTH OOpPAaTHOE U TMPOTHUBOMOJIOKHOE
yTBEpXK/I€HHE, NPHUBOAUTH MPUMEPHl M KOHTPIPHMEPHI, HCIIOIB30BATH METO
MaTeMaTHYECKOW WHAYKIUH, TPOBOJIUTH JOKa3aTEIbHBIE PACCYXICHUS IPH
peLIeHUN 3ajay, OLEHHBATh JOTMYECKYI0 MPABHJIBHOCTh PACCYXICHUH; yMEHHE
ONEpPHPOBATH MOHATHUSMH: MHOXXECTBO, IOJMHOXECTBO, OIEpallMd  HaJ
MHO>KECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH ammapar Juls
OTHCAHMSI PealIbHBIX MPOIECCOB M SBJICHUN M MPH PEIICHUH 33J]a4d, B TOM YHCJIe
U3 JpPYruX Y4YeOHBIX IPEIMETOB; YMEHHE OIEPHPOBaTh MOHATHAMHU: Tpad,
CBSI3HBIN Tpad, IepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 337aBaTh U ONUCHIBATH
rpadpl pa3IMYHBIMU CIIOCO0AMU; HCIIOIb30BaTh rpadbl P PELICHUH 33124

YMeHue onepupoBaTh NOHATUAMH: HATypalIbHOE YHCIIO, LIEJIOE YUCIIO, CTENEHD C
LEJIbIM IIOKa3aTelIeM, KOPEHb HATYpPaJIbHOW CTENEHHU, CTENEHb C PALMOHAIBHBIM
HokaszaresjeM, CTeleHb C JACHCTBUTEIbHBIM IIOKa3areneM, Jorapudm uyucia,
CHHYC, KOCHUHYC M TaHI'€HC IPOU3BOJIBHOIO 4YHUCIA, OCTAaTOK II0 MOIYJIO,
pallMOHAJIbHOE YHCJIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA HATypaJlbHbIX,
LEbIX, PAlUUOHAIBHBIX, JECUCTBUTENIBHBIX YHCEN; YMEHHME HCIOJIb30BaTh
NPU3HAKU JETUMOCTH, HAaUMEHBLIMH OOLIMH JenuTenh M HauMeHbllee ooliee
KpaTHOE, aJITOpUTM EBKIMAA IpHU pEIIeHUU 3a/1ad; 3HAKOMCTBO C PA3JIU4YHBIMU
MO3ULMOHHBIMM CUCTEMAMH CUUCIICHMS; YMEHHUE BBINIOJIHATH BBIUYMCIICHUE
3Haue€HUN M NpeoOpa3oBaHUS BBIPAXKEHUM CO CTENEHSIMH M JiIorapu@mami,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHANBHBIX BBIPAKEHHUH; yMEHHE OINEepUpOBaTh
MOHATUSIMH: IIOCJIEI0BATEIbHOCT, apudmernyeckas mporpeccus,
reoMeTpuyueckas mporpeccusi, OECKOHEYHO yObIBamomlasi TeoMeTpHuYecKas
IIPOTpECCHsl; YMEHHUE 3aJaBaTh IOCJIEN0BATEIBHOCTH, B TOM YHUCIE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYII; yMEHHE ONEPUPOBAThH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOAYJb M apryMEHT KOMIUIEKCHOTO YHCIIA,
dopma 3amMcu KOMIUIEKCHBIX 4HCeNl (FreoMeTpudeckas, TPUTOHOMEeTpUYecKas U
anreOpanveckas); yMeTb TPOU3BOJAUTH  apuU(PMETUYECKUE  JCUCTBUS  C
KOMIUIEKCHBIMU YHWCJIAMH; NPUBOJUTH NMPUMEPHI MCIOJIb30BAHUS KOMIUIEKCHBIX
YHUCeN; ONEPUPOBATh MOHATHUAMM: MaTpula 2x2 u 3X3, onpenennuTeab MaTpULbI,
T€OMETPUYECKHUM CMBICI ONPEAEITUTEIIS

YMenue OIICPpHUPOBATH TIOHATUSAMMU pandrOHAJIbHBIC, HppaluOHAIILHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/IIIeCKI/Ie, TPUTOHOMCTPUUCCKHE
YpaBHCHHA KW HCEPABCHCTBA, HUX CHCTCMbI; YMCHHC OICPUPOBATH IOHATUAMU:
TOXACCTBO, TOXKICCTBCHHOC HpGO6p330BaHI/Ie, YpaBHCHHUE, HEPABCHCTBO, CUCTEMA
ypaBHCHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIbHOCTb ypaBHCHHfI, HCPABCHCTB U CHUCTCM,
YMCHHUE pCUIaTh YpPaBHCHHUA, HEPABCHCTBA WM CHCTEMbI C IMOMOIIBIO Pa3JIMYHBIX
HpI/IéMOB; peliaTtb YypaBHCHUS, HCPABCHCTBA W CHUCTCMBI C IIAPaMCTPOM;




NPUMEHATH  ypaBHEHHMs, HEPABEHCTBA, MX  CHUCTEMBI I  PELUICHUS
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3sInYHbIX O00JacTel HAyKU U pealbHOM
KU3HU

VYMeHHe ~ omepupoBaTh  MOHATUSAMH:  (QYHKUOUS,  YETHOCTH  (YHKIUH,
NEPUOIMYHOCTh (DYHKIIMU, OTPAaHUYEHHOCTh (PYHKIWH, MOHOTOHHOCThH (DYHKIIUH,
9KCTpeMyM (GYHKIMHM, HauOonbliee W HauMEHbLIee 3HAauYeHHs (QYHKIUH Ha
NPOMEXYTKEe, HeNpepbIBHAs (YHKLMS, aCUMIITOTH rpaduka QyHKIUH, mepBas U
BTOpas MpPOHM3BOJAHAs (YHKIUH, TEOMETPUYECKUH U (HU3HMYECKHH CMBICI
MIPOM3BOJIHOM, TEPBOOOpa3Has, OMPEACIEHHBI WHTETpAT, YMEHHE HAXOIUTh
acUMNOTOTHl Tpaduka (yHKIUM; YMEHHE BBIYHCIATH IPOU3BOTHBIC CYMMBI,
NPOM3BEACHUS, YaCTHOTO W KOMIIO3MIMHU (DYHKIHMHA, HAaXOIWTh YpaBHEHHE
KacateJlbHOH K Tpaduky (YHKIMH; YMEHHE HaXOIUTh IPOHU3BOAHEIC
JIIEMEHTAPHBIX  (YHKIMI,; yMEHHE  HCIOJB30BaThb  MPOMU3BOJHYIO  JUIA
uccienoBaHus (YHKUUH, HAXOOUTh HAWOOJBIIME W HAMMEHBIINE 3HAYCHUS
(GyHKIMHI; CTpPOUTh TpapUKW MHOTOWIEHOB C MCIOJIb30BAaHUEM amrmapara
MaTEeMaTUYeCKOr0 aHallM3a; MPUMEHATh MNPOM3BOAHYIO JUIS HAXOXKICHHS
HAWTYYIIero peuieHus B MPHUKIAAHBIX, B TOM YHCIE COLUAITBHO-3KOHOMUYECKHX
¥ (U3MYECKUX 3aJadyax; HAXOAUTh IUIOMAAM U OOBEMBI (HUTYp C MOMOLIBIO
MHTETpaja; MPUBOIUTH IPUMEPBI MATEMATHYECKOTO MOJICITHPOBAHUS C TIOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATHSAMHU: Trpaduk GyHKIUH, oOpaTHas QYyHKIHS,
KOMIO3UIMS  (QYHKUWH, JuHeHHas  (QyHKOUs, KBagpaTUdHas  (QYyHKIUS,
panuoHanbHas (QYHKIHMs, CTeTeHHass (QYHKIHMS, TPUTOHOMETpUYECKHE (YHKIIHH,
oOpaTHbIe TPUTOHOMETPUYECKUE (DYHKIMH, TOKa3aTelNbHAs M JOrapuMuyecKas
(GyHKIMU; YMEHHE CTPOUTh TpaduKu U3Yy4eHHBIX (YHKIHWA, BBIIOJIHSITH
npeoOpa3oBanusi rpadukoB (QYHKUIWH, HCHOIB30BATH TpauKH Uil U3yYCHUS
NPOIIECCOB M 3aBUCHUMOCTEH, TIPU PEIICHUH 331a4 U3 APYrHX y4eOHBIX MPEAMETOB
W 3aJad W3 peaNlbHOW JKU3HUW; BBIpaXaTh (OpMYJIaMH 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU; HUCIOJIb30BAaTh CBOWCTBA W TpapuKku GYHKUMHA JUId peleHHs
ypaBHEHHIA, HEPABEHCTB | 3ajad C IMapamMeTpaMu; N300pakaTh Ha KOOPAWHATHOU
IUIOCKOCTH MHOXKECTBA pellIeHUH ypaBHEHUH, HEPABEeHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33[aud pa3HbIX THUIIOB (B TOM YMCJE Ha MPOLEHTHI,
IO ¥ 4YacTH, Ha JBHWXKEHHE, paboTy, CTOMMOCTb TOBAapOB U YCIYT, HaJOIH,
3aJaud M3 OO0JIacTH yYNpABJICHUS JIMYHBIMM M CEMEWHBIMH (pUHAHCAMN);
COCTABJISITh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U HMX CHCTEMBI II0 YCJIOBHIO
3aJa4u, HUCCIENOBaTh IOJIyY€HHOE DPELICHHE U OLIEHUBATh MPaBAONOJO0HOCTb
pe3ynbTaTOB; YMEHUE MOJEIUPOBATE PEAIbHBIC CUTYAllMU Ha A3bIKE MATEMAaTUKH;
COCTABJISITh BBIPA)KCHUS, YPABHEHUS, HEPABEHCTBA U HMX CHCTEMBI II0 YCJIOBHIO
3a1a4d, MCCIIE0BaTh IIOCTPOCHHBIE MOJEIM C UCIOJB30BAaHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaThb MOHATHSIMH: CpelHee apupMeTH4ecKoe, MeauaHa,
HauOoJpIllee W HaMMEHbIIEe 3HA4YeHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMeHHe W3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO, MPEICTABICHHYI0 B TabimuIlax, Ha JAMarpamMmax, Trpadukax,
OTPAKAOIIYI0 CBOWCTBA peEalbHBIX IIPOLIECCOB M SBJICHHUM; IPEICTABIATH
UHPOPMALIMIO C TIOMOILBIO TAOMUI] M JUarpaMM; HCCIEeI0BAaTh CTAaTUCTHUYECKUE
JaHHbIE, B TOM 4YHCJI€ C IPUMEHEHHEM IpaUyecKUX METOJOB U 3JIEKTPOHHBIX
CpeACTB; rpaduuyecKd HCCIe0BaTh COBMECTHBIE HAOIIOJEHUS C IOMOIIBIO
JIMarpaMM pacCerBaHMs U JIMHEMHOW perpeccun




YMeHne omnepupoBaTh MOHATHSMU: CIYYaHBIM OMBIT W CIIy4ailHOE€ COOBITHE,
BCPOATHOCTH CJIy‘-I&fIHOFO CO6I>ITI/IH; YMCHHUC BbBIYUCIIATL BCPOATHOCTL C
UCIIOJIb30BaHUEM TpadUyecKuX METOJOB; MPUMEHSITh (OPMYIbl CIOXKEHUS U
YMHOXEHHS BEPOSATHOCTEH, GopMyITy TIOTHOU BeposiTHOCTH, hopmyry bepryrm,
KOMOHMHATOpHbIE (akThl M (QOPMYJbI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX
COOBITHI;  yMEHME  OIEpUpOBaTh  MOHATHSAMM:  CilydaiiHas  BEJIMYMHA,
pacrpezieieHue BEpOSITHOCTEH, MaTeMaTH4YecKoe OXKUAAHHWE, JUCHEepCUs H
CTaHJAPTHOE OTKJIOHEHHE CIyYailHON BENWYHMHBI, (YHKUUU DPACHpPEICICHHUS H
IUIOTHOCTH PaBHOMEPHOTO, IMOKa3aTeIbHOT0 U HOPMAJIBHOTO pacIpelleieHHI;
YMEHHUE UCIIOJIb30BaTh CBOMCTBA U3YYCHHBIX PACIPEIEICHUN Ul pEeLIeHUs 3a1a4;
3HAKOMCTBO C TMOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJAbl BBIOOPOYHBIX
I/ICCJIeI[OBaHI/If/'I; YMCHHUC MNPUBOAWUTL IMPUMCPLI IMPOABJICHUA 3dKOHA 60JIBIJ_II/IX
yycesl B MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHHSIX; YMEHHUE OIEepPHUPOBATh
MOHSATUSMU: COYETAHUE, TIEPECTAHOBKA, YMCIIO COUYETAHUM, YUCIIO MEPECTAHOBOK;
6unoM HploTOHA; yMeHHe NMPUMEHITh KOMOWHATOpPHBIE (DAKTBI U pacCyKIeHUs
AJi1 pCIICHHA 3aad;, OLUCHUBATH BCPOATHOCTH PCAIbHBIX CO6BITHI>1; COCTAaBJISITh
BEPOATHOCTHYIO MOJIETIb M1 HHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT
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YMeHue onepupoBaTh MOHATUAMU: TOYKA, NpsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA YIJIA, TUIOCKUM YIOJ, ABYI'PAaHHBIA YroJl, TPEXIPAaHHbBIN
yroJl, CKpPELIMBAIOIIUECS MpsMbIE, MapalIeIbHOCTh M MNEPIEHIUKYISPHOCTD
IPSAMBIX M IUIOCKOCTEH, YroJl MEXAY IHpPSIMBIMH, YIOJd MEXAy MNpAMOA U
IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMHM, PAacCTOSHHE OT TOYKH A0 IUIOCKOCTH,
paccTosiHUE MEXIy MpPSMBIMU, pACCTOSTHUE MEXIY IIOCKOCTSMU; YMEHHUE
UCIIOJIb30BaTh MIPU PEIICHUH 3ajlad U3ydeHHbIE (DAaKThl U TEOPEMbI IUIAHUMETPUH;
YMEHHME OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C IOMOLIbI0 I€OMETPUYECKHX IOHATHA WM BEJINYMH,
pemaTh CBA3aHHbIE C HUMM IIPAKTUYECKUE 331a41

YMeHue onepupoBaTh NOHIATHSIMM: IUIOHIa[b (QUIYpbl, O0BEM  (QUIYpHI,
MHOTOTPAaHHMK, IPaBUJIbHBIH MHOTOTPAHHUK, CEYEHHWE MHOIOTpaHHHKA, KYO,
napajulejienunen, Mpu3Ma, OupaMmuja, ¢urypa ¥ MHOBEPXHOCTh BpalleHMUS,
IWIMHAP, KOHyC, Mmap, cdepa, Mmiomans chepbl, IUIOMEAAb [TOBEPXHOCTH
NUPaMUJIbl, TPU3MBI, KOHyCa, IWIMHIpa, O0BEM KyOa, NPSIMOYTOJIBHOIO
napajuleJenunena, NupamMHuabl, MPU3Mbl, LWIMHIPA, KOHYyCa, IlIapa, pa3BEpTKa
MOBEPXHOCTH, CEYEHUS KOHYCa U LWJIMH/IpA, TapajljiebHble OCH WM OCHOBAHUIO,
ceueHue Iuapa, IUIOCKOCTb, Kacaroulascs cdepsl, HWIMHApPA, KOHYCa; YMEHHE
CTPOUTh CEUEHUE MHOTIOIpaHHUKA, H300pakaTb MHOTOTPaHHHUKH, (QUTYpHI H
MIOBEPXHOCTU BpAILlEHUs, UX CEUYCHMs, B TOM YHCJE C MOMOIUBIO 3JIEKTPOHHBIX
CPEJICTB; YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUECKUX (UTYP, CAMOCTOATEIHHO
dopMynupoBaTh ONpeNeNeHUs] H3ydaeMblX (UTyp, BBIABUTaTh THUIOTE3Bl O
CBOMCTBaX M MpHU3HAKaXx TEOMETPUYECKUX (uryp, 0OOCHOBBIBaTh WIIHU
OlpoBepraTh MX; yMEHUE HPOBOJUTH KJIACCH(PUKAIMIO (QUTYp MO PA3TUUYHBIM
IpU3HAKaM, BBIIOJIHATH HEOOXOIUMBbIE JOMOIHUTENbHbBIE TOCTPOSHUS

YMeHue onepupoBaTh MOHATUSMU: JIBUJKEHUE B IPOCTPAHCTBE, NapauIeIbHBIN
NEPEHOC, CHMMETPUS Ha IUIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue
noao0usi, moxoOHble (UTYpHl; YMEHHE pAacIO3HAaBaTh paBHbIE U IOA0OHBIE
burypsl, B TOM 4HCI€ B NPUPOJIE, UCKYCCTBE, APXUTEKTYpe; HCIOIb30BaTh
TEOMETPUUYECKUE OTHOIIEHUS NPU PELICHUM 3a]a4; HAXOJUThb I€OMETPUYECKUE
BEJIMYMHBI (AJIMHA, YTroJl, IJIOIaib, OO0BEM) HpPHU pPELICHUH 3aJad U3 JAPYTUX
y4eOHBIX MPEIMETOB U U3 PEeaTbHOM )KU3HU; YMEHUE BBIYUCIATH T€OMETPHUECKHUE
BEJIMYMHBI (JJIMHA, Yroj, MJIOoaab, 00bEM, IUIOMIAb MOBEPXHOCTH), UCIOJIB3YS
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U3ydeHHBIC (POPMYIIBI U METOABI, B TOM YHCIIE: IIJIOMA/Ib TIOBEPXHOCTH THPAMHU/IBI,
NpU3MBbl, KOHYCa, LWIMHAPA, IUIOmAab chepbl; 00bEM Kyba, MpSIMOYroJbHOTO
napajielienunesa, MUpaMUIbl, MPU3MBI, IIMHAPA, KOHYCa, IIapa; yMEHHUE
HAXOJHUTh OTHOIIEHHE 00BEMOB MOTO0HBIX (HUTYP

YMeHue oneprupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, BEKTOP,
KOOPJMHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB, INPOU3BEICHHE
BEKTOPa Ha YHCJO, Pa3JI0KEHUE BEKTOpa M0 0a3uCy, CKAIIPHOE IPOU3BEACHUE,
BEKTOPHOE IPOM3BEICHUE, YTOJl MEXAy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBIH M KOOPIWHATHBIM METOJ Il PELICHUS TeOMETPUYECKHX 3a7ad M
3a1a4 JPYrux Y9eOHBIX NPEIMETOB
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VYMeHne BbIOMpaTh NOAXOASIIMM METOZ [Uld PpEeLIeHUs 3aJadyd; I[OHUMaHHUe
3HAYMMOCTH MaTEeMaTUKU B U3YYCHHH MTPUPOTHBIX U OOIIECTBEHHBIX MTPOLECCOB U
ABJICHUH; YMEHHE PACIIO3HABATh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHUKU B UCKYCCTBE,
YMEHUE IPUBOAUTH IPUMEPbl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOU H
MHUPOBOM MaTeMaTU4eCKOU HayKu




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kox  IIpoBepsieMblii 3JieMEHT coO/iep:KaHUSsA
1  Ywcna v BBIYUCICHUS
1.1 HarypaneHble u nensle yncna. [IpuzHaku geIuMOCTH LENbIX YUCEN
19 Panmonanbhbele yncna. OOBIKHOBEHHbBIE U JECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
MEPHOINIECKHE TPOoOH
13 ApI/I(bMeTI/IIISCKI/Iﬁ KOpEHb HaTYpaJbHOH cTerneHu. JlelcTBUsS ¢ apuMETHIECKUMU KOPHIMHU
HaTypaJbHOH CTENEeHU
14 Crenenp ¢ nensiM mnokazateneM. CTeneHb ¢ palMOHAIBHBIM IoKa3atesneM. CBoMcCTBa
CTETIeHU
15 CuHyc, KOCHHYC M TAaHT€HC YHMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTCHC
YHCIOBOTO apryMeHTa
1.6  Jlorapudwm uucna. JlecsTuunble U HATypalbHbIE JOTapU(PMbI
JlelicTBUTENbHBIE 4YMCHa. ApudMeTHUecKue onepauuud ¢ ACHCTBUTEIbHBIMH YHCIAMHU.
1.7  TlpuGmmxEHHbIC BBIYUCICHHS, MpaBWIA OKPYIJICHHs, TPUKUIKA W OICHKAa pe3yibTaTa
BBIYHCIICHUN
1.8  IIpeobpa3oBaHue BeIpOKCHUN
1.9 KowmruiekcHbie yncia
2  YpaBHEHUS M HEPaBEHCTBA
2.1 llensle u ApoOHO-pALIMOHATBHBIC YPABHEHHS
2.2  HppanuoHanbHbIE ypaBHEHHUS
2.3  TpuroHomerpuyecKhe ypaBHEHHS
2.4  TlokazaTtenpHbIC U JOTapU(MUIECKUE YPABHEHUS
2.5 lenple u 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmoHaibHble HEpaBEHCTBA
2.7  TlokazaTenpHble M JOrapu(pMHUUECKUE HEPABEHCTBA
2.8  TpuroHomeTpHuyecKHe HEPaBEHCTBA
2.9 Cucrembl M COBOKYITHOCTH YpaBHEHHH U HEPAaBEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Martpuia cucTeMbl JUHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3  OyHKuMHu U rpaduKu
31 Oynkuus, cnocodsl 3aganus GpyHkuuu. I'padux PyHkuuu. B3aumuo oOpatHble QyHKUIHU.
Yérnble 1 HeuéTHble pyHKUMU. [lepuoanueckue GyHKIMU
OO6nacte ompeneneHuss 1 MHOXKECTBO 3HadeHHUH ¢yHkuumu. Hymu ¢yHkumu. IpomexyTtku
3.2 3HaKkomocTosHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIHUH. MaKCHMyMbl M MHUHHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHue QyHKIIMM Ha IPOMEKYTKE
33 CrenenHass (yHKIMS C HaTypaJbHBIM W LEJNbIM IOKazareneM. E€ cBoiicTBa M rpaduk.
CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENeHU
3.4  Tpuronomerpuueckue QyHKIHH, UX CBOWCTBA U IpaduKu
3.5 TIlokasarenbHas U Jorapupmuueckas GyHKIUHU, UX CBOMCTBA U rpaduku
3.6  Touku paspeiBa. AcuMnTOTHl rpadgukoB ¢yHkuuid. CBolcTBa (QYHKIMA, HENIPEPHIBHBIX Ha




OTpe3Ke

3.7 IlocimemoBaTelbHOCTH, CIIOCOORI 3aJaHUs ITOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyna cia0XKHbIX IPOIEHTOB
4  Hayana MmaTeMaTH4yecKOro aHaIU3a
4.1 IlpomusBognas ¢pyHKuuH. [I[pon3BoHBIE 37IeMEHTAPHBIX (DYHKITHI
42 [Ipumenenue npou3BOAHON K HCCIEAOBaHUIO (YHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoIbIIero 1 HaMMEHbIIEr0 3HAYCHHS PYHKIIMH HA OTPE3Ke
4.3  TlepBooOpa3nas. MHTerpan
5 | MHoecTBa U JIOTUKA
5.1 = MHoecTBO, onepanuu HaJ MHOXKecTBaMu. J[marpammel Diinepa — Benna
5.2 | Jloruka
6  BeposTHOCTH U CTAaTHCTHKA
6.1 OmnucarenbHas CTAaTHCTHKA
6.2 BeposaTHocTh
6.3 KombOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IIOCKOCTH
7.2 IlpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 = MHOrorpaHHUKH
7.4 | Tena u NOBEPXHOCTH BPAIICHHS
7.5  KoopauHaThl 1 BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Maremartuka: aJIre6pa 1 HavaJla MaTCMAaTHYCCKOTI'O dHaJIN3ad, rCOMCTPUA, 10 xmacc/

Mopnakosuu A.I'., Cmupnosa .M., O011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«101] MHEMO31HA»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA
Mertoanyeckue pekoMeHaanuu " Anredpa 1 Hadajia MaTeMaTHYeCKoro aHaauza'".

M., "I[Ipoceenienne:2015

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/subject/51/



		2025-08-28T16:35:53+0300
	Ростовская область, Миллеровский район, сл. Криворожье, ул. им. Ленина, 47
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ КРИВОРОЖСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА




