


MNOACHUTEJIbHAS 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oO0mero odpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPAaOUIMKA POCCHIICKOTO O0pa3zoBaHus. Peanmzamusi mporpaMMbl 00ECIICUMBACT OBJIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO DPa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOrO aHajdu3a» SBIAETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTpaMMe CTapIIeil IIKOJbI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH OOecreyrBaeT
MHCTPYMEHTANIbHYIO 0a3y Uid H3Yy4eHHs] BCEX ECTECTBEHHO-HAay4YHBIX KYpCOB, a C JIpyrou
CTOPOHBI, (OPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcsi Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydauuecs: OBJIaIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KoTopas GopMyJIMpYyET CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayanm MaTeMaTUYECKOTO aHAU3a 3aKJIabIBA€T OCHOBY ISl YCHEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3UKH, XUMHH, OUOJOrMM, TOHMMAHUS OCHOBHBIX TEHACHLUMN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh UX B IOBCEAHEBHOW XKU3HU. B TOXKE
BpeMs OBJIaJIeHHE aOCTPaKTHBIMHU U JIOTMYECKH CTPOTMMH MATeMAaTHUYECKMMH KOHCTPYKIUSMU
pa3BUBAaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHUHHOCTb YTBEPKACHMS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abCcTparupoBaHWE U aHAJOTHIo, (OopMHUpYeET
KpeaTUBHOE U KPUTUYECKOE MbIIIeHHE. B Xxoae u3ydyenus anreOpsl 1 Hayall MaTeEMaTU4eCKOro
aHaJu3a B CTapLIEd HIKOJIE yYallluecs MOJy4YaroT HOBBIM ONBIT PELIEHUs NMPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS ~MaTeMaTUYeCKMX MOJENEeHl  peallbHbIX CUTyaUud U
WHTEpPOpPETAllMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEHl B NIpUpOJIe, HAyKE M B HCKYCCTBE, C BBLIAIOIIMMUCA MaTeMaTUYECKUMU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIMATIOM, KOTOPBIH pean3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOLMH (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
TaKk ©W 4epe3 crneuupuky ydeOHOW JACATENBHOCTH, TpeOyromel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, TMPOAOKUTENIbHOW KOHLUEHTpPAllMM BHUMAaHUS W  OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYeCKOTO aHalu3a JIKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEeHUSI.

CrpykTypa Kypca «AnreOpa U Hadyajda MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIeyolue
coJiepKaTebHO-METOANYeCKe JUHUM: «Uucna U BelUUCHEHUS», «DyHKuMM U rpaduxm»,
«YpaBHEHUsI U HEpaBeHCTBa», «Hauana Maremarnueckoro aHannza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE conep)kKaTeabHO-METOUYECKHE JUHUHM W3Y4aroTCsl Ha MPOTSHKEHMHM ABYX JIET
o0y4yeHHs B cTapliei LIKoJe, eCTECTBEHHO IOMOJHsISA IpYr Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPaTUBHBIM, IOCKOJIBKY
oObenuHseT B ce0e cojiepKaHHE HECKOJIbKMX MaTeMaTUYeCKUX JMCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHUECKHUI aHaIu3, Teopust MHOXKeCTB U 1p. [o Mepe Toro kak ydamuecs
OBJIa/IeBalOT BcE Oojiee IIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHUX [OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTUYEeCKyI0 MOJENb pealbHOMN
CUTyalliu, NMPUMEHITh 3HAHUs, MOJy4eHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO



aHaM3ay, IS PEIICHUS CaMOCTOSTENhHO C(OpMyIHpOBAaHHONW MaTEeMaTHYECKOW 3aaadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYECHHBIN PE3YIIBTAT.

CopnepxxarenpHo-MeTOAMUeCKass  JUHUS — «Yucnma W BBIYMCIICHHUS» — 3aBEpIIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAayaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcs (HOpMUPOBAHHIO MPOUHBIX
BBIUMCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOIIUX B CE0sl MCIIOJIB30BAHHE PA3IUYHBIX (OpPM 3amucu
JNEUCTBUTENILHOTO 4YHUCJIa, YMEHHE pAIMOHAILHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCIIO0JIb30BAaHNS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHMS YACIOBBIX BBIPAXKECHUM.

Jluans «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHUue
COOTBETCTBYIOIUX 3aaa4. OOyJaromuecs OBIaeBaAIOT PA3IMUYHBIMA METOAAMH PEIICHUS ENIbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUECKHIX
ypaBHEHUH, HEPABEHCTB U UX cUCTeM. [loayueHHbIe YMEHUS UCIONB3YIOTCS MIPU HCCIICIOBAHUU
GyHKIMI C TOMOIIBIO MTPOU3BOJHON, PEIICHUH MPUKIAIHBIX 3a/ad M 3ajad Ha HaXOXKJIEeHUe
HauOOJBIINX U HAMMCHBITUX 3HaYeHWH QyHKIMU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAIllMOHAIBHBIX, HPPANMOHAIBHBIX WU TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXECHHH, COJEp)KalIMX cTerneHu W jorapudmbl. brnarogaps u3yudeHuio anreOpanueckoro
MaTtepuaia MPoOUCXOIUT NajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TIpeICTaBICHUsS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopgepxarenbHo-MeToanYecKass TUHUS «DyHKUMU U TpaduKu» TECHO NEpeIieTaeTcs ¢
JpYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMBbICIE 33JaéT IMOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTENEHHOW, IOKa3aTenbHOW, Jorapudmuyueckoil u
TPUTOHOMETPUYECKUX (PYHKIMNA, WX CBOWCTB M TpadHUKOB, HUCHOIb30BaHUE (DYHKIMNA st
pelieHus 3a1a4 U3 JAPYruX Y4eOHBIX TPEIMETOB U PeallbHOM JKU3HM TECHO CBSI3aHO KaK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobInoe
BHUMaHUE yJensieTcs (OpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IMYHBIMU  BEJIMYMHAMHU, MCCIIEIOBATh TIOJYyYeHHBbIE (QYHKIHUH, CTPOUTh HX Tpadukwu.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B  pasnuyHoM  (dopme:
AHAIUTUYECKOW, Tpaduyeckod U croBecHOW. Ero wu3yueHue crmocoOCTBYET pPa3BUTHUIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
MCIIO0JIb30BAaHUIO aHAJIOT .

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOro aHajIn3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYT Kak MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4YatomuMcs, y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh UCCIIEOBATh U CTPOUTH rpaduku QYHKIIHM, OMPEaesTh UX
HauOOoJIbIlIMEe U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI Tel, HaXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JHUHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTHUYEeCKUX MOJENIEeH peallbHbIX CHUTYalUuld, HaXOXKICHUs
HAWIy4IIero PENICHUs B MNPUKIATHBIX, B TOM 4YHCIE COUUAIBHO-DKOHOMUYECKHUX, 3ajayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GhOpMaIbHO-TIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUN pPaclo3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIONIUXCST PE3ybTaTax, IMOJYYEHHBIX B XOJI€ PAa3BUTHS MATEMAaTHKA KaK HayKH, U HUX
aBTOpax.



CopnepxaTenpHO-METOANYECKAs TUHUSA «MHOXKECTBA U JOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPHH MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE ITPECTABICHHSI IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE pas3jenbl MaTeMaTHKU M €€ MPWIOKEHWH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYeCKHe
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHO)KECTBEHHBIN 53K COBPEMEHHOW MaTEeMAaTUKU M HCIOJIb30BATh €ro s
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hayasla MaTEMaTUYECKOr0 aHAIM3a» HPUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPH3BaHBl CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOT0 aHajlh3a M MHTEPHpPETAalud I[OJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBl B KaXAbI M3 pa3[esioB IPOrpaMMBbl, MOCKOJbKY BECh MaTepuall Kypca IIHPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu peniennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyaliyecss — pa3BUBAalOT  HAOIIOAATENILHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH MPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX 337ad OpraHu3yeTrcs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM Im1aHe Ha M3YYCHHE Kypca anreOphl M Haual MaTeMaTHIeCKOro aHaIHM3a Ha 0a30BOM
ypoBHE 0TBOJUTCA 2 yaca B Heaento B 10 kiacce u 3 yaca B Hegemo B 11 knacce, Bcero 3a 1Ba
roja odyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BbIYMCICHHA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YMCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiel 3HaHUU U PEaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBICE M WPpAlMOHAIBHBIC YHcia. ApuMeTHUeCKUe
olepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnukEHHble BBIYUCICHUS, IPAaBUJIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM nokasareneMm. CranpapTHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN JJISi  PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMM HaTypaJIbHON CTETICHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHeHue, KoOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHMe HepaBeHCTBA. Meroa
WHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaIbHBIX YPaBHEHUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHHUIO MATEMATHMYECKUX 3aJad M 3a/1ad W3
pa3INYHbIX 00J1acTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'padux Gynxnun. Bzanmuo oOpatHble GyHKINU.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢ynxnun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKUMS C HaTypaJbHBIM M LEJNbIM MOKa3zareieMm. EE cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (PYHKUIUN
YHCIIOBOI'O apryMEHTA.

Hayana maTremMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCTeNOBaTelbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reomeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma GecKOHEUHO YOBIBAIOLIEH reoMeTpHUYecKod MpOrpeccuu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHUE MPOrpecCUu Ul PELICHHS PEalbHBIX 3aaad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [{unarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O aIapara JUisl OIUCaHUs PEeaJbHBbIX IPOLIECCOB U SABICHUM, IIPU
pellIeHnH 3a1a4 U3 IpYrux y4eOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM MOKa3areiaeM. CBONWCTBA CTETICHH.

Jlorapudm umcna. JlecATH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUM, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTENIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue npukiaaiHbIX 3a1ad C [OMOLIbIO CHUCTEMBI
JIMHEWHBIX YpaBHECHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHMYECKHX 3aJ1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOMN KU3HU.

DyHKIUHN U TpaPUKH

Oynkuus. Ilepuonnmueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HaunOonbliee M HauMeHblllee 3HAYeHHE (DPYHKLIHUHU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpapuKH.

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

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (YHKUMH IJI HCCIEAOBAaHHUS MPOLECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pealbHOW KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

HenpepeiBable pyHKIMU. MeTO HHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerprueckuii u Gpu3NIecKuit CMBICI TPOU3BOIHOM.

[TpousBoaHbIE 31€MEHTApHBIX (QYHKIUK. DOpMyIsbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprmeHeHre MPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
HaxosxneHne HauOoJIbIIero 1 HaUMEHBIIETo 3HaYeHUs! YHKLIMU Ha OTpE3KeE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOro (opMyIIoi uiu rpaukoMm.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuid M Qusnueckuil cMeica. Bblumcienue uHTErpana mo
dbopmyne Hetorona—JleniOnua.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne y4yeOHoOro mpenmera «MaTeMaTHKa» IOKHO OOecrieuyuBaTh JTOCTHIKEHHE Ha
YpOBHE cpelHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3yAbTATHl OCBOEHHS IMpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTepU3yTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydyarolmlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHUEM O MAaTEMAaTUYECKHX OCHOBAaX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUH, MpPOLENYp TIPa’KAAHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTAaHUE:!

c(OPMHPOBAHHOCTBIO POCCUNMCKOM Ipa)K1aHCKOW MAEHTUYHOCTH, YBaKEHHS K MPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM IIKOJbI, K HCIIOJIb30BAaHUIO 3TUX
JIOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Cepax S3KOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOI'O TIOBEACHHUS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HayKU U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHMEM JIMYHOI'O BKJIaJja B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO.

OcTeTnyeckoe BOCIUTAHUE!

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3IMYHbIX BUI0B UCKYCCTBA.

Pu3nyeCKOoe BOCIIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHMS NIPUMEHATh MaTeMaTHYeCKHe 3HaHUs B MHTEpecax
310pOoBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PM3NYECKOTO COBEPIICHCTBOBAHUSA, NMPHU 3aHATUAX CHOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe Bocniutanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
€caMO00pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNU IPAKTUYECKUX 3aa4 MaTEMATUYECKOM HAaIlpaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa 9JKOJOTMYECKMX  MpoOjieM; OpHeHTalued Ha  I[pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN Ul pelieHus 3afiad B 00JIacTU OKpYXaroule cpefbl, MIIaHUpOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:



c(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MaTeMaTHYeCKOW HAayKH Kak cgepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHS LUBUIN3AIINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTU4YeCKOW KYyJIbTYypoWl KaK CpPEJCTBOM IO3HAHUS
MHpa; TOTOBHOCTBHIO OCYHIECTBJISATh MPOEKTHYIO U HUCCIEIOBATEIbCKYIO JIeATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBbHBIMH  HO3ZHAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308uix
KOCHUMUBHBIX NPOYEcco8 obyyarowuxcsa (0ceoeHue memooo8 NO3HAHUS OKPYHCAOWe20 MUpa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amenbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy TOHATHSIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHM (TpsSMbIe
U OT TPOTHUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBO/IBI,

e BBIOMpaTh Croco0 perieHuss y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSMIMNNA ¢ YIETOM CaMOCTOSTENbHO BBIEICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  TO3HAHWS;
dbopMynupoOBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
UCKOMO€ W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIICIOBAaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBICHHS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHUS, OICHUBATh JOCTOBEPHOCTh MONYyUECHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPE/ITOIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

®  BBIABIATH JACPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX I OTBETa HA BOIPOC U
JUTS pEIICHUS 3a]1a9H;



BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIW3UPOBATH,
CUCTEMATHU3UPOBaTh U WHTEPIPETHUPOBATH MHGOPMAIMIO PA3TUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYypUpOBaTh HMH(OpMALMIO, TPEACTaBIATH €€ B pasIuuHbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CaMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3a1a4yd, KOMMEHTUPOBATh
IIOJIYYECHHBIA pe3yibTaT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOW TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaThb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUs;
COMOCTABJISITh CBOU CYKJEHHUSI C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHMAJIOra,
0oOHapyKUBaTh Pa3INyuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a4a4uu, SKCIEPUMEHTA, UCCIEN0BaHUsA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOZ

NOHMMATh U MCIOJb30BaTh IMPEUMYILECTBA KOMAaHJHOW M MHAWBHUYaJbHON pabOThHI
OpU pelIeHUH Y4YeOHbIX 3aj]ady; NPUHUMATh LEeJIb COBMECTHOH JesTelNbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoOT,
JIOTOBApUBATHCS, OOCYXJIaTh IMPOIECC W pPe3yyibrar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JII0JIEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00cykaeHUs,, 0OMEH MHEHUN, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAUHHMPOBATH CBOHU
JEeNCTBUS C IpYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0 BKJIaJa B 001N
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, odecneuugaiom popmuposanue Cmvlcio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

Camoopranusanus:

COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajaud, BbIOUpPATh CIOCOO pElIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTpOJIb:

BJIaJ€Th HABbIKAMU IIO3HABATEIbHOW pE(IEKCHMH KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pelIeHUs MaTeMaTH4eCKOu
3a]a4uu;

NPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH IPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa ILEJId U YCIOBHUSAM, OOBSICHATH HPUUYUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLINOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «AnreOpa M Hadajga MAaTEMaTHUECKOI'O aHAJIM3a» Ha ypOBHE
cpeiHero oomiero o0pa3oBaHUs TOJDKHO O0ECIeYrBaTh JOCTIDKCHHE CIICIYIOUIMX IPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCATUYHAsL APOOb, IPOLICHTHI.

BeimonHATe  apudmernyeckue oOmnepanuu ¢ palUOHAIBHBIMU U JEHCTBUTEIBHBIMU
qHCIIaMHU.

BbinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJB3Ys IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HOHATHSAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (opma 3anucu
JEHCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTETEHH; MCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3allUCH JCHCTBUTENIBHBIX YMCEN JUIsl PELICHUs IPAKTUYECKUX 3a/1a4 U IPE/CTABICHUS JaHHBIX.

OnepupoBaTb MOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Uepe3 0OpaTHbIe TPUTOHOMETPHUECKUE (PYHKIUH.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh MOHATHSIMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIIBHOE,
UpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuaTe  npeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBID@KEHUMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHusl LENbIX, PALUOHAIBHBIX U UPPALMOHAIbHBIX BBIPAXKEHUHN U
pelaTb OCHOBHBIE TUIIBI LEJIBIX, pAlIMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUs U HEPABEHCTBA JUIsl PELICHMs] MAaTEMaTUUYECKUX 3a/ad U 3ajad U3
pas3InYHbIX 00J1acTe HAYKU U pealbHON KU3HH.

MopnenupoBaTh peajbHble CHUTYyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OrnepupoBaTh NOHATUSAMU: (PYHKITUS, CTOCOOBI 3a7aHusl (DYHKIIMH, 00IacTh ONPEICICHUS
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKINH, B3aUMHO 0OpaTHbIE (QYHKIIUH.

OnepupoBaTb MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKIUHM, HYyIH (QYyHKUIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonp3oBatek rpaduku GyHKIUN A1 pelIEHUS] ypaBHEHHI.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPAaTHUHOW (YHKIIMH, CTEIIEHHOMH
(GYHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN U UCCIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH MpHu
pelIeHNny 3a/1ad U3 APYTUX y4eOHBIX NMPEAMETOB U peallbHOM KU3HM; BbIpaXkaThb (hopmyrnamu
3aBUCUMOCTH MEX]ly BETMYMHAMH.

Hauyana maTeMaTu4yeckoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBHOCTb, apu(METHUeCKass U TeOMeTpHUYecKast
IIPOrPECCHUHU.

OnepupoBaTh MOHATHAMU: OECKOHEUHO yOBIBaIOIIas FeOMETpUYEcKas MPOrpeccus, cymma
0ecKOHEYHO yObIBAIOIIEH reOMETPUUYECKON MTPOrPECCUU.

3agaBaTh MOCIIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMH.



Hcrnonb30BaTh CBOMCTBA IOCIIENI0BATEILHOCTEN U MPOTPECCUM Ul PELICHUS PEATBHBIX
3a[a4 MPUKJIAJIHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpALlUU HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnapar JUisl OIMCAaHUs PEAIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

OnepupoBaTh NOHATUSAMU: ONPEACICHHUE, TEOPEMA, CIEICTBHE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHA

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€JI0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHUE YUCIIa HA IPOCTBIE MHOXKUTEIN JJI PEIIEHUS 3a1ad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [10KA3aTEJIEM.

OnepupoBaTh NOHATUAMMU: JIOTapu(M UUCIIA, TECATUYHBIC U HATypajbHbIE JIOrapu(MBI.

YpaBHeHusI 4 HePaBEeHCTBA

[IpumeHnsaTh cBOMCTBa CTemeHW sl MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATHAMM: II0KAa3aTEJIbHOE YPAaBHEHME U HEPABEHCTBO; pPEIIATh OCHOBHBIC  THIIBI
[IOKAa3aTeNIbHbIX YPAaBHEHUI U HEPABEHCTB.

BeinonuaTe npeoOpa3oBaHUs BBIPAKEHHMH, COJAEpPXKALIMX JOrapu@Mmbl; ONEpUPOBATh
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTednxX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ pElIeHME; UCIIONIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELICHUS IPAaKTUYECKUX 3a/1a4.

Haxoauts pemenus npocTelnX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YpaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajbHble CUTYallUM Ha S3bIKE anreOpbl, COCTABJIATh BBIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MIOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTb MOHATUSAMH: MepUOANYEcKas (GYHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJiblllee U HauMEHblIee 3HaueHus (PyHKUUU Ha
POMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIUH, 33 JaHHOH rpa)uKoOM.

OnepupoBaTb  NOHATHSAMM:  TpadUKH  TOKAa3aTeNbHOM,  Jorapu@muueckol u
TPUTOHOMETPUUYECKUX (PYHKIHMI; N300pakaTh UX Ha KOOPJUHATHOM IJIOCKOCTH M MCHOJIb30BaTh
JUISl peIIeHUs] YpaBHEHUN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX YpaBHEHUI.

Hcnonb3oBate Tpapuku (QyHKUIUN 171 MCCIEIOBAHUS MNPOIECCOB M 3aBHCUMOCTEH M3
JPYTUX y4EOHBIX TUCIUILINH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTb  MOHATHSAMH:  HENpepbIBHAsS  (QYHKIMS;  NpPOM3BOAHAs  (YHKIUY;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM [T pelIeHns 3a/1au.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl HUCCleqoBaHUS (QYHKIIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U HAXOXKJIEHUS HAWIYYILIEro PEelIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIbHO-DKOHOMMYECKHX, 3a1a4ax.



OnepupoBaTh MOHATUSMU: TIEPBOOOpa3Has W WHTETpall; MOHHUMATh T'€OMETPHYECKUU U
(bU3HYECKUI CMBICIT HHTETpaa.

HaxomuTe nepBooOpa3HbIe JIeMEHTApPHBIX (DYHKIIUN; BBIYUCISATH HHTETpal Mo (opMyIie
Herorona—JleiiOuuma.

Pemates nmpukiagHbie 3aa4d, B TOM YHCIE COIHAIEHO-3KOHOMUYECKOTO M (PU3NYECKOTO
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBare/IbHbIC
padoThI padoThI
pecypcsl
MHoecTBa palliOHAJIBHBIX U
1 JICHCTBUTEIIBHBIX uncen. ParmonaibHbie 14 2 https://resh.edu.ru
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 6 https://resh.edu.ru
[I0Ka3areneM
3 Apudmerndeckuii KOpeHb N—O CTETIeHU. 18 1 https://resh.edu.ru
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1 https://resh.edu.ru
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IIPOIPECCUU 5 https://resh.edu.ru
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenbHas pynkuus. [lokazarenpHbie 12 1 https://resh.edu.ru
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://resh.edu.ru
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. TpuroHOMeTpHUECKHE 9 1 https://resh.edu.ru
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1 https://resh.edu.ru
5 WHTerpan u ero npuMeHeHus 9 https://resh.edu.ru
6 Cucrembl ypaBHEHUH 12 1 https://resh.edu.ru
7 HarypanbHble u nensie yucna 6
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/ Tema ypoka
n

KoanuecTBo 4acoB

KonTpoabu

Bcero
ble padoThI

IIpakTuyeckn
e padoThl

Jlara
U3yYeHH
|

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

MHuoxecTBo,
onepauuy Hajg
MHOKECTBAMH.
JlnarpaMmsl
Oitnepa—Benna

https://resh.edu.ru/subject/lesson/4726/start/198194
/

PanuonansHBIC YKCa.
OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH,
MPOLIEHTHI,
OCCKOHCYHBIC
NePUOANYECKHUE TPOOH

Apudmernueckue
OTIepaIuy C
panroHaTLHBIMHU
YHCIIAMH,
npeoOpazoBaHus
YHCIIOBBIX BBIPAKCHUI

[Tpumenenue apodeit
Y TIPOLICHTOB IS
peLIeHHs TPUKIIATHBIX
3aZla4q U3 Pa3IMYHbIX
OTpacJiiel 3HaHUM U
peaTbHOM KU3HU



https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/

[Tpumenenue apodeit
U TIPOLICHTOB IS
pelIeHus: TPUKIATHBIX
3a]1a4 U3 pazIuYHbIX
oTpacJieil 3HaHuM 1
pEATbHOM )KU3HH.
JleicTBUTENIbHBIC
yucina. PanmonanbsHbie
Y UppallMOHATIbHBIC
qyuca.

https://resh.edu.ru/subject/lesson/4730/start/149073
/

Bxonnast KOHTpobHAA
pabora

Apudmernueckue
oTIepaIuy C
NENCTBUTENEHBIMU
YUCIIAMU

ToxnectBa n

TOXKICCTBEHHBIC
npeoOpazoBaHus

YpaBHEHHE, KOPEHb
YpaBHEHUS

https://resh.edu.ru/subject/lesson/4728/start/158545
/

10

[TpubmmxEnHbIE
BBIYMCIICHHUS, IPaBUJIa
OKpYTJICHUS,
MPUKHUIKA U OLICHKA
pe3yibTara
BBIYHCIICHUI

11

Hepagencrso,
pelIeHre HepaBeHCTBa



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4728/start/158545/
https://resh.edu.ru/subject/lesson/4728/start/158545/

12

Meron uHTEpBAJIOB

13

Pentenue 1eapix u
JIpOOHO-
pallOHATBHBIX
YpaBHEHUU U
HEPaBEHCTB

14

KoHnTtposbHas pabota
o teme "MHOXecTBa
paloHaIBHBIX U
JEUCTBUTEIIHLHBIX
qucell. PanmonanbHbIC
ypaBHEHUSA U
HepaBeHCTB"

15

DyHKIHUS, CTIOCOOBI
3aaHus QyHKIUH.
B3aumHo oOpaTHbIE

byHKIIIHN

16

I'padux pynkumn.
OO6nacth ornpeaeseHus
¥ MHO>XECTBO
3HauYEHUHN QYHKIHH.
Hynu @ynkuuu.
[IpomexyTku
3HAKOIMOCTOSIHCTBA

17

YETHbBIE U HEUYETHBIE
byHKIIUA

18

CreneHn C LEIbIM
[I0Ka3aTeIEM.
CrannmaptHas popma

https://resh.edu.ru/subject/lesson/4729/start/159013
/



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/

3aIiCcH
IEUCTBUTEIHLHOTO
qucia

19

20

21

Hcnonws3oBanue
noaxossnei Gopmol
3aIliCcH
JIEHCTBUTEIBHBIX
YHUCEIT IS PELICHUS
MPAKTUYECKHX 3a7a4 U
IPEICTaBICHHS
IAHHBIX

CrenenHas GyHKLUSA C
HaTypaJbHbIM U
LIEJIBIM TI0KAa3aTENIEM.
E€ cBoiicTBa u rpaguk
Apudpmernueckuii
KOPEHb HaTypalbHON
CTETICHU

https://resh.edu.ru/subject/lesson/5540/start/327000
/

https://resh.edu.ru/subject/lesson/5498/start/272542
/

22

Apudpmernueckuii
KOpPEHb HaTypaJIbHON
CTETEeHH

23

24

CaoiicTBa
apupMeTUIECKOro
KOpHS HaTypajIbHOMN
CTETEeHH

CaoiicTBa
apuhMeTUIECKOTO
KOpHSI HaTypaJIbHOM
CTETEeHH



https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

25

CaoiicTBa
apu(hMETUIECKOTO
KOpHS HaTypaJIbHOM
CTETICHU

26

JlewicTBus ¢
apuQMeTHIECKUMU
KOpHSIMU N—Oi
CTETEeHH

27

JlewicTBus ¢
apupMeTHIECKUMU
KOpHSIMH N—OH
CTETEeHH

28

JlewicTBus ¢
apupMeTUIECKUMHI
KOpHSIMH N—OM
CTENeHn

29

30

31

JlericTBus C
apupMeTUIECKUMHI
KOpHSIMH N—OM
CTENeHn

JlelicTBus C
apuhMeTUIECKUMHU
KOpHSIMH N—OM
CTENeHU

Pemenue
MPPALMOHATIBHBIX
yYpaBHEHUU U
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/5569/start/159263
/

32

Pemenue



https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/

HPPALIMOHATIBHBIX
ypaBHEHUU U
HEPABEHCTB

33

Pemenue
MppalOHAIbHBIX
YpaBHEHUU U
HEPaBEHCTB

34

Pemenue
MppalOHAIbHBIX
YpaBHEHUU U
HEPABEHCTB

35

36

37

Pemenue
UPpaLMOHATIbHBIX
YpaBHEHUU U
HEPABEHCTB
CgoiicTBa u rpadux
KODPHsI N-O CTENEHU

CgoiicTBa u rpadux
KOpHs N-0i CTeTeHn

38

39

KonTponbhas pabota
1o TeMe
"ApudpmeTrueckuii

KOpPCHb N—oii CTEIIeHU.

Wppanunonanbubie
YpaBHEHHUS U
HepaBeHcTBA"
CuHyC, KOCUHYC U
TAQHT'€HC YHCIIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/4733/start/199150
/



https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/

40

CuHyc, KOCUHYC U
TaHTeHC YUCIIOBOTO
aprymeHTa

https://resh.edu.ru/subject/lesson/6019/start/199181
/

41

Apkcunyc,
apKKOCHHYC U
apKTaHI€HC
YHCIIOBOTO apryMeHTa

https://resh.edu.ru/subject/lesson/3863/start/327031
/

42

Apkcunyc,
ApKKOCHHYC U
apKTaHI€HC
YHCJIOBOT'O apryMeHTa

43

Tpuronomerpuueckas
OKPY>KHOCTb,
OIpeieNieHne
TPUTOHOMETPHUIECKUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

44

Tpuronomerpuueckas
OKPYXHOCTBb,
olpeieNieHne
TPUTOHOMETPUUECKUX
(GyHKLUH YUCIOBOTO
aprymeHra

45

OCHOBHBIE
TPUTOHOMETPHICCKHE

bopMyIibt

https://resh.edu.ru/subject/lesson/3876/start/199243
/

46

OcCHOBHEBIE
TPUTOHOMETPHUIECKHUE

bopMyIIBI

https://resh.edu.ru/subject/lesson/4735/start/



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/4735/start/

OCHOBHEBIE

https://resh.edu.ru/subject/lesson/4734/start/199305

47 TPUTOHOMETPHUIECKHUE /
bopMyIBI )
OcHOBHbIE )
https://resh.edu.ru/subject/lesson/3489/start/292739
48 TPUTOHOMETPUUECKHE /
bopmybl )
[IpeoOpazoBanue .
https://resh.edu.ru/subject/lesson/3887/start/199367
49 TPUTOHOMETPUUECKUX /
BBIPAKECHUI B
[IpeoOpazoBanue .
https://resh.edu.ru/subject/lesson/3490/start/199398
50 TPUTOHOMETPHUYECKUX /
BBIPAXKEHUM B
[IpeoOpazoBanue .
https://resh.edu.ru/subject/lesson/4238/start/107826
51 TPUTOHOMETPUUECKHUX /
BBIPAKECHUI B
[Ipeo6
PEODPASOBATIHE https://resh.edu.ru/subject/lesson/3898/start/199491
52 TPUTOHOMETPUUECKHUX /
BBIPAKECHUI )
[Ipeo6
PEODPASOBATIE https://resh.edu.ru/subject/lesson/4324/start/199618
53 TPUTOHOMETPHUYECKUX /
BBIPKECHUI B
Pemenue .
https://resh.edu.ru/subject/lesson/6317/start/199681
54 TPUTOHOMETPUUECKHUX /
YpaBHEHUH B
Pemenue .
https://resh.edu.ru/subject/lesson/4736/start/199743
55 TPUTOHOMETPUUECKHUX /
ypaBHEHUN -
56 Pemenue https://resh.edu.ru/subject/lesson/4737/start/199804



https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/

TPUTOHOMETPUUECKUX
ypaBHEHUH

I~

57

58

59

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUU

Pemrenne
TPUTOHOMETPUUYECKUX
ypaBHEHUI

Pemenue

TPUTOHOMETPUUYECKHX
YpaBHEHUN

https://resh.edu.ru/subject/lesson/6314/start/199928
/

https://resh.edu.ru/subject/lesson/6321/start/199989
/

https://resh.edu.ru/subject/lesson/6320/start/200020
/

60

KonTponpsHas padora
1o teme "@opMyIbl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHHUA"

61

62

ITocmenoBaTeIbHOCTH,
CIIOCOOBI 3a1aHuUs
MOCJIEIOBATEIHLHOCTEN
. MoHOTOHHEBIE
[IOCJIEOBATEIbHOCTH

Apudmernueckas u
reoMeTpuyeckas
MIPOTPECCUM.
Hcnons3oBanue
MPOTPECCUU IJISt
pELICHUS PeaTbHbIX
3a/1a4 MPUKIATHOTO
Xapakrepa



https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/

63

64

65

beckoneuno
yObIBaroIas
reoMeTpuyecKas
nporpeccusi. Cymma
OECKOHEYHO
yObIBaromIei
reOMETPUYECKOMN
IPOTpPECCUH

Dopmyna CI0KHBIX
MPOLIEHTOB
Dopmyiia CIOKHBIX
MPOLIEHTOB

66

O000mmenue,
CHCTEMATH3AIHS
3HaHUH 3a KypC
anreOpsl U Haval
MaTeMaTHYCCKOrO
a"anm3a 10 xiracca

67

68

Hrorosas
KOHTpOJIbHAs paboTa

O000menue,
CUcCTeMaTu3ala
3HAHMM 32 KypC
anreOpsl U HavaI
MATEMATHUYCCKOT O
aganm3a 10 xiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

CrenieHb ¢ palHuOHAJIbHBIM ITOKA3aTCJIEM

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa creneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
palroHaIbHbIE CTETIEHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX
paloHaIbHBIE CTETICHH

ITokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

© 0 N o

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HEPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA
[ToxazatenbHast pyHKIM, €€ cBOICTBA U
rpadux

A

12

KonTponbhas pabota no teme "CreneHs ¢
PalMOHATILHBIM [TOKA3aTEIEeM.
[TokazaTenpHas ¢hyakuus. [lokazarensHbIe
YPaBHEHHU U HEPABEHCTBA"

13

Jlorapudm uncna

14

JlecaTuUHbIE U HaTypaJIbHBIE JTOTapH(PMbI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanne BEIpaKEHHIA, COACPIKALIIX
JorapuMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuuUsA, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBa U Tpaduku

08 Tpuronomerpudeckue GyHKINHU, UX

CBOMCTBa U Tpaduku




[IpuMepsl TPUTOHOMETPUIECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX
HEPABEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHas padora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeToa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBomHas GyHKITHH

38 [IpousBoanas GpyHKIUU

39 ['eomeTpuyeckuii 1 GU3NIECKUIT CMBICI
IIPOU3BOJHOMN

40 I'eomerpuueckuii u puzndecKuil CMBICI
MIPOU3BOAHOM

41 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIUN

42 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
Y4acTHOTO (PyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYyHKIIMHA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne npou3BOIHON K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHON K

47 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 WCCJICIOBAHHIO (DYHKIIMI HAa MOHOTOHHOCTh
U KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

51 Haxoxnenre HanOobIIero 1 HANMEHBIIIETO
3HaYeHUs PYHKIIMH Ha OTPE3Ke

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3HaYeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxxnenrne HanOOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

54 Haxoxxnenne HauOoJbIIEero 1 HAUMEHBIIETO

3HaYeHUs (PYHKIIMH Ha OTPE3Ke




Haxoxc;[eHHe HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpolLIecca, 3aJJaHHOTO (popMyIoi
WM Tpad KoM

57 KonTtponpsHas pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

60 WuTerpain, reomeTpudecKkuii U Gu3ndecKuit
CMBICJT MHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gu3ndecKuit
CMBICTT MHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICII HHTETpajIa

63 Brruncnenue uHTerpana no hopmye
Herorona—Jleiibaumna

64 Brruucnenue uaTerpana no gpopmyie
Herorona—Jleiibauma

65 Brruucnenue uaTerpaia no gpopmyie
Herorona—JleitOnuma

66 Brruncnenue uaTerpana no hopmyie
Herorona—Jleiibauma

67 CucTemMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHEHHBIX YpaBHEHUH

69 Pemenne mpukiagHbIx 3a1a4 ¢ TOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Cucremsl COBOKYITHOCTH LECJbIX,
pallruOHAJIbHbIX, UPPAIUOHAJIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

Cucrembl COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
paLMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YpaBHEHH U HEPABEHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Hcnons3oBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKIUN A7
pELIEeHUs] ypaBHEHUI U CUCTEM

[Ipumenenne ypaBHEHUNA, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX
3a/1a4 U 3a/1a4 U3 pa3IuIHbIX 00IacTei
HAyKU U PEAIbHOU KU3HU

78

KonTtponbnas padora no teme "MHTerpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peaabHOM KU3HU

80 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13
peaIbHOM KU3HU

81 HarypanbHble U 1enbie 9iciia B 3a1a4ax 13
pEATbHOM KU3HU

82 [Tpu3HaKy AEITMMOCTH LETBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LIETBIX YHCET

84 [Tpu3HaKy ACIMMOCTH LEIBIX YUCEI

85 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

86 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHWM. Y paBHEHUS

90 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. YpaBHEHUSA

o1 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuii. HepaBeHnctBa

93 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3AIUS




3HaHui. HepaBeHcTBa

94 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui. HepaBencTsa

95 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHEHUH

96 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJBbHAS paboTa 1

100 HToroBas KOHTpOJIbHAsA paboTa
O06006111EH1E, CUCTEMATH3allUs 3HAHNH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTU4eCKOTro 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHWH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTUIeCKOTro 1
ananuza 10-11 knaccoB

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* MaTtemartuka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
Anre6pa ¥ HavyaJila MaTeMaThuueckoro ananusa, 10-11 kmaccel/ Anumos I1LA.,
Komsarun F0.M., TkaueBa M.B. u npyrue, AKiinoHepHoe 00I11eCTBO
«M3narenbctBo «IIpocBemeHue)

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TeOMETPHSI.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsarun F0.M., TkaueBa M.B. u npyrue, AKiinuoHepHOE 00I111€CTBO
«3marensctBO «lIpocBemienre»

AnreOpa v Havajila MaTeMaTUYECKOro aHanu3a, 10: AugaKTuueckue MaTepuanbl K
yueonuky LII.A.AnumoBa u ap. 10 knacc: yue6. [locoOue a5 o6mmeoOpa3onar.
opraHuzanuii: 0a30BbIil 1 yriyonéuusiid ypoBau [M.U. [llabynun, M.B. TkauéBa,
H.E. ®énoposa].11-e uzg — M.: IIpocsemienne,2019

Anre0pa 1 Hauaja MaTEMaTUYECKOTO aHAIK3a, 1 1: JuIaKkTHYeCKne MaTepralibl K
yueOHuky III.A.Anmumosa u ap. 11 kiacc: yae0. [locoOue st o61ieoopa3oBar.
opranu3zanuii: 6a30Bbiil U yrinyonéunsiil yposau [M.U. [lla0ynun, M.B. Tkauéna,
H.E. ®énoposa].12-e uzn — M.: IIpocsemenue,2020

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://sochisirius.ru/

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

https://content.edsoo.ru/case/subject/6/

https://edsoo.ru/Metodicheskaya podderzhka_uchitelej_matematiki_pri_vvedenii
_1_realizacii_obnovlennogo_FGOS_0O0O.htm

http://yotx.ru/

https://01math.com






