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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHAIIHA3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAapTa CpPEeIHEro odmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMH, MPEIbABIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHMIO, U
TPAaOUIMKA POCCHIICKOTO O0pa3zoBaHus. Peanmzamusi mporpaMMbl 00ECIICUMBACT OBJIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYeCKOTO aHaIu3a» SBIAETCS OJHUM H3 Hauboiee
3HAUYMMBIX B IpOrpaMMe CTapUIei IIKOJIbl, IOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIeYnBaET
MHCTPYMEHTANbHYIO 0a3y Uid W3y4YeHHs] BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C JpYyrou
CTOPOHBI, (OPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcsi Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydaiuecs OBJIaJeBal0T YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopas GopMyJIMpYyET CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayanm MaTeMaTUYECKOTO aHAU3a 3aKJIabIBA€T OCHOBY ISl YCHEIIHOTO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh UX B IOBCEAHEBHOW XKU3HU. B TOXKE
BpeMsl OBJIaJIeHHE aOCTPaKTHBIMHU U JIOTUYECKU CTPOTUMHU MATEMAaTUYECKUMHU KOHCTPYKIMSIMU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHUHHOCTb YTBEPKACHMS,
UCMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYecKoro
aHaju3a B CTapLIed HIKOJIE yYalllMecs MOJy4aroT HOBBIM OIBIT PELICHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS MaTeMaTU4YeCKMX MOJENeHl  pealbHbIX CUTyalUud U
WHTEpPOpPETAllMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEHl B NIpUpOJIe, HayKe U B MCKYCCTBE, C BbLAAIOIIMMHCI MaTeMaTHYECKUMU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIMATIOM, KOTOPBIH pean3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOLMH (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
Tak ©W 4epe3 crneuupuky ydeOHOH JESITeNbHOCTH, TpeOyrolel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAOKUTEIbHOW KOHLEHTpPAllMM BHUMAaHUS W  OTBETCTBEHHOCTH 3a
MTOJIyYEHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTUYeCKOro aHaln3a JIeKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

CrtpykTypa Kypca «Anrebpa u Hadyaga MaTeMaTUYECKOTO aHalIM3a» BKIIIOYAET CIECIYIOIINe
coJlep’KaTebHO-METOANYecKre JUHUM: «Uucna u BelUUCHCHUS», «DyHKkuMu u rpaduxm,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKA.
Bce ocHOBHBIE conepikaTelbHO-METOUYECKHE JTMHUM H3Y4aroTCsl HAa MPOTSKEHUHM IBYX 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 coiepKaHHEe HECKOJIbKMX MaTeMaTH4eCKUX JUCLUILIMH: anredpa,
TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBIIICBalOT BcE Oojiee MIMPOKUM MAaTEMaTHMYECKHM allapaTroM, y HHX I[OCIeI0BaTEIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPeaJbHOM
CUTyallid, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO



aHaM3ay, IS PEIICHUS CaMOCTOSTENhHO C(OpMyIHpOBAaHHONW MaTEeMaTHYECKOW 3aaadd, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHbBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAayaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcs (HOpMUPOBAHHIO MPOUHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B Ce0s MCIONB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE palMOHAIBHO BBINIOJIHATH JCHCTBUS C HUMH, JeNaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

Jluans «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHUue
COOTBETCTBYIONIIMX 3a1a4. O0y4aromuecs OBJIaJeBAIOT PA3IMYHBIMUA METOaMH PEIICHUS LETBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKHIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBINUX 3HaYeHU QyHKIMU. [laHHas comepikareibHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXCHHH, COJEp)KAIMX CTeNeHu U Jorapudmbl. brarogaps u3ydeHuro anredbpandeckoro
MaTtepuaia MPoOUCXOIUT NajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TpeICTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCUMOCTEN B BHJIC€ PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 337124, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CogepxarenpHo-MeToAuYeCKass JUHUS «DyHKIMU U TpadUKM» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMBbICIE 33Ja€T MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTeNmeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBONCTB W TpadUKOB, HCIOIb30BaHUE (YHKIMN s
pelieHus 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M PEalbHON >KM3HH TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobInoe
BHUMaHUE yJensieTcs (OpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJyYeHHbIE (YHKIHUH, CTPOUTh HX TpaduKH.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B  pasnuyHoM  (dopme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMIEHMI0O ©  KOHKPETH3allWH,
HCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTo aHajiv3a» IMO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX TOSIBIIETCS BO3MOXXHOCTh MCCIIEAOBATh U CTPOUTH rpaduku QYHKIIHHI, OTPEIesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JHUHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH ITOCTPOCHUSI MATEMAaTUYECKUX MOJENIEH pealbHbIX CUTYyalWi, HAXOXICHUS
HAWIYy4IIero PENICHUs B MPHUKIATHBIX, B TOM 4YHCIE COUUAIBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOTMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHMH pacrno3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLIMXCSl PE3yJbTaTax, IMOJIYYEHHBIX B XOJ€ PA3BUTHS MATEMATHUKHW KAaK HAyKH, U HUX
aBTOpax.



CopnepxaTenbHO-METOANYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3bIBAIOT PAa3HbIC MAaTEMaTU4YECKHUE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTEeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPH3BaHBl CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOT0 aHajlu3a M MHTEPHpPETAlUu IIOJYyYEHHBIX pe3yibTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIblH M3 PA3feiioB IIPOrpaMMBbl, IOCKOJIBKY BEChb MaTepual Kypca LIMPOKO
MCIIOJIb3YETCSl JJIsl peleHHs IPUKIAaIHbIX 3a1ad. [lpu penennn peaabHbIX IPAKTHUECKUX 3a/1ad
yyalidecss  pa3BUBAalOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOJIeEMy.
JlesatenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ay OpraHu3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yue6GHOM miaHe Ha u3yuyeHue Kypca ajreopsl U Hadall MaTeMaTHUeCKOro aHajin3a Ha 6a30BOM
ypoBHE 0TBOJUTCA 2 yaca B Heaento B 10 kiacce u 3 yaca B Hegemo B 11 knacce, Bcero 3a 1Ba
roja odyuyenus — 170 yacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BbIYMCICHHA

Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YMCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpacied 3HaHUI U pEaIbHOM JKU3HH.

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

Crenenb ¢ nenbiM nokazateneMm. CranzpaptHas Gopma 3alucH JeHCTBUTENBHOIO YUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3ammMcH  JACHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHeHue, KOpeHb YypaBHeHus. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meroa
WHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemenne nppanimoOHaNIBHBIX YpaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUUECKUX YPABHEHUM.

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

DyHKIUHN U TPaPUKH

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

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢ynknuu. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

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

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHHE TPUTOHOMETPUUYECKUX (DYHKIUN
YHCJIOBOI'O apryMEHTA.

Hayana matemMaTHyecKoro aHajimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpUUecKOl MpPOTrpecCHu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrosnb30BaHUE MPOrpeccUu Ul PELICHUS peabHBIX 3a4ad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHo)kecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisi OIMCAaHUS PealbHbIX IPOLECCOB U SIBICHUM, NPU
pELICHUH 3aJa4 U3 APYIUX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KA3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BIYUCICHUSA

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

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa 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 1 HEPAaBEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHMH. PenieHue NpukiIagHbIX 3aad C MOMOLIbIO CHCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

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

DyHKIUHN U TpaPUKH

Oynkuus. Ilepuonnueckue  GyHkumu. I[IpomMexyTkM  MOHOTOHHOCTH  (YHKIIHH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee ¥ HauMeHblee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpapuKH.

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

Ucnionp3zoBanue rpadukoB PyHKIUHN I pEIICHUS] YPABHEHHU I U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maremMaTH4ecKoro aHajaimusa

HenpepsiBable pyHKIIMU. MeTon MHTEPBAJIOB /1JIs1 pELICHHS] HEPABEHCTB.

[TpousBonHas GyHkiuu. ['eomerpuueckuii 1 GU3NUECKUt CMBICT IPOU3BOTHOM.

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

[TpyumeHeHre MPOU3BOAHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHusl (YHKIIUU Ha OTpE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajaydax, JJIs ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOro (opMysIoi Hiu rpadukom.

[TepBooOpaznas. Tabnauna nepBooOpa3HbBIX.

WuTterpan, ero reoMeTpudyeckuid M (Qu3MuecKuil cMbicia. Brblumcienue uHTErpaga 1o
dbopmyrne Hetorona—JleliOnuna.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne y4yeOHOro mpenmera «MareMaTHKa TOHKHO OOECIIEYMBATH JTOCTH)KCHHE 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
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTeMaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIPaKAaHCKOTO OOIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTAaHUE:!

c(OPMHPOBAHHOCTBIO POCCUHMCKOMN Ipa)K1aHCKOW MAEHTUYHOCTH, YBaKEHHS K IPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSIM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM IIKOJbI, K HCIIOJIb30BAaHUIO 3TUX
JOCTIKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'O TOBEACHHUS, CBSI3aHHOTO C NPAKTUYECKUM IPUMEHEHHUEM
JOCTHKEHUN HayKU U JEeATEIbHOCTHIO YUEHOT0; OCO3HAHHMEM JIMYHOIO BKJIA/Ja B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE!

ACTETUYECKUM  OTHOLIEHWEM K  MHpY, BKJIIOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Pu3nyeCKOoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOoBOrO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NPH 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIILHON
JEeSTENIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOIIOOMUS; WUHTEPECOM K pPa3INnYHBbIM
cdepam mpohecCHOHATBHON JIeATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HaIlPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUECKOW KYJIbTYPHI, MOHUMAHHEM BIMSHHUS COIMAJIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  MpoOJieM; OpHEeHTalue Ha  NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUHN I pPeLIeHMs 3a/ad B 00JIACTH OKpYXKAarollell cpebl, IUIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYy4YHOTO MTO3HAHMSL:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOI MPAKTUKU, TOHMMAaHUEM MaTeMaTU4YeCKOW HayKH Kak chepbl
YeJI0OBEUYECKON JESITENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpEJCTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKHD M  HCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAIBHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCS  OBJAQJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCATbHLIMU — Pe2YNAMUGHbIMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECco8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBISTH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSAX; MpeIiaraTb KPUTEPHUH JUISl BBISBIICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

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

bazoBblie uccnenoBarenbckue JeCTBUS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS,
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JlaHHOE, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSTEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIICIOBAaHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SIBICHUSMH, MPOIIECCAMHU;

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

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEITOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

® BBIBIATH AePUIUTHI UH(OPMALIUY, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BONPOC U
JUTSL pEeIlIeHUs 3a1a4H;



BBIOMpaTh HMHQPOPMAIMIO ¥3 MCTOYHHKOB PA3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYypUpOBaTh HH(OpPMALNIO, TPEACTaBIATh €€ B  pasNuuHbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMH IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbBLE OCliCMEUs, 00eCcneuusarom chopmuposaHHocmsy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSMH U LEISIMHU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIIEHUs 3a1a4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYX/1aeMOW TeMbl, IPOOIIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJISITh CBOU CYKJEHHUSI C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHMAJIOra,
0oOHapyKUBaTh Pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOI opme GopMyIrpoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOZ

MOHMMATh U MCMOJb30BaTh MPEUMYIIECTBA KOMAH/IHOM M WHAMBHUAYaJbHON paOOThI
OpU pelIeHuH Y4YeOHbIX 3a/ady, MNpPUHUMATh Ieb COBMECTHOM JeATEelbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBapUBaThCs, OOCYXKJaTh IMpollecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JTIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «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 YUaCTHUKAMU B3aUMOJIEHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom opmuposanue CMolc08bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

Camoopranu3zanus:

COCTaBIISATh IJIaH, AJTOPUTM pELICHHs 3ajayd, BBIOMPATh CIOCOO pelIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHul ¢ y4€TOM HOBOW MHpOPMALIUH.

CaMOKOHTpOIIB:

BJIAJCTh HABBIKAMM IIO3HABATENIbHOW pe(IEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX
JEeMCTBUH M MBICIUTENBHBIX TPOLECCOB, WX pPe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHHs] MaTeMaTH4ecKOi
3a/1a4u;

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

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LETU U YCIOBHUSIM, OOBSICHATH NPUUYUHBI
JOCTHKEHHUSI WIM HE JIOCTH)KEHHUS PEe3yJbTaTOB MAESITEIbHOCTH, HAaXOIUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

OcBoeHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYECKOrO aHAIN3a» HA YPOBHE
cpenHero oouiero o0pa3oBaHUs TODKHO 00ECIeunBaTh JOCTIDKCHHE CIICTYIOUIMX IPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JEHCTBUTEIIBHOE YHUCIIO, OOBIKHOBEHHAs WU
JeCATUYHAsL APOOb, IPOLICHTHI.

BeinonHATe  apudmernyeckue ONepaluyd ¢ PAUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHUCJIAMHU.

BbinonHATe npuOMMOKEHHBIE BBIYMCICHUS, MCIIOJB3YSl IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHSMMU: CTENEHb C LEJIBIM IOKa3aTeleM; cTaHaapTHas (opma 3anucu
NeMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HMCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3allUCH JCHCTBUTENIBHBIX YMCEN JUIsl PELICHUs IPAKTUYECKUX 3a/1a4 U IPE/CTABICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJBHOIO  YIJIA;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh MOHATHSIMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIIBHOE,
UPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

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

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUHN U
pelaTh OCHOBHBIE TUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUSI U HEpaBEHCTBA JUIsl PELICHHUS MaTeMaTUYeCKUX 3a/ad U 3a/1a4 U3
pa3INYHBIX 00J1acTe HAyKU U pealbHON )KU3HH.

MopnenupoBaTh peajbHble CHUTYyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJa4yM, HCCIENOBaTb IIOCTPOECHHBIE MOJEIN C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OrniepupoBaTh NOHATHUSAMU: (PYHKITHS, CTOCOOBI 3aaHusl (DYHKIIMH, 00JIacTh ONpPEACICHHS
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKINH, B3aUMHO 0OpaTHbIE (QYHKIIUH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUETHOCTh (YHKUMH, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonws3oBathk rpaduku QyHKIUN A1 peLICHUS] YpaBHEHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAAPATHUHOW (YHKIIMH, CTETIEHHOMH
(GYHKIIMH C LETbIM TTOKa3aTEeJEM.

Hcnonb3oBate rpaduku GYHKUUN A UCCIEAOBAHUS MPOLIECCOB U 3aBHCUMOCTEH MpHU
pelleHnn 3aja4 U3 APYruxX Y4eOHBIX MPEeIMETOB U PeajbHOW KU3HU; BBIpaXKaTh (GopMyliaMu
3aBUCUMOCTH MEX]ly BETMYMHAMH.

Hauyana maTeMaTu4yeckoro aHajaimsa

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

OnepupoBaTh MOHATHAMU: OECKOHEUHO yOBIBAIOIIasi TeOMETpUYECKas IPOrPeccHsi, Cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM TIPOTPECCHH.

3agaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.



Hcrnonb30BaTh CBOMCTBA IOCIEI0BATEILHOCTEN U MPOTPECCUM Ul PELUCHMS PealbHBIX
3aJa4 MPUKJIAJHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€pAllMi HaJl MHOXKXECTBAMHM.

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

OnepupoBaTb NOHATUSAMU: OIPEACICHHUE, TEOPEMA, CIEICTBHE, 10KA3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHSA

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€JI0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKUTENN AJI PEIIEHUS 3a1ad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAILHBIM [T0KA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, IeCATUYHBIE U HATYpajIbHbIC JIOTapU(MBI.

YpaBHeHusI 4 HePaBEeHCTBA

[IpumeHnsaTh cBOMCTBa CTemeHW sl MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATHAMM:  II0KAa3aTEIbHOE YPAaBHEHME M  HEPABEHCTBO; peEIIaTb OCHOBHBIC  THIIBI
[IOKAa3aTeNIbHbIX YPAaBHEHUI U HEPABEHCTB.

BeinonuATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB.

Haxonuts penienust npocTednxX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHNHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH /IS peLICHUs MPAaKTUYECKUX 3a/1ad.

Haxoauts pemeHust NpocTeNINX CUCTEM M COBOKYITHOCTEH palliOHAJIBHBIX YPaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIETH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTb MOHATUAMH: IepUOANYECKas (YHKIHSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMHM, TOYKH 3KCTpeMyMma (YHKIMM, HauOoJblllee W HAaUMEHbIIee 3HaYeHUs (YHKIUU Ha
POMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIUH, 33 JaHHOH rpa)uKoOM.

OnepupoBaTb  NOHATUAMM:  TpadUKH  TOKA3aTENbHOM,  JIOrapu(pMHUUECKOH U
TPUTOHOMETPUUYECKUX (PYHKIHMI; N300pa’kaTh UX Ha KOOPJUHATHOM TJIOCKOCTH M MCIOJIb30BATh
JUISI peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH H
MCIIOJIb30BATh UX VISl PEIIEHUs] CUCTEMBI JINHEWHBIX YpaBHEHUH.

Hcnonb3oBate Tpapuku (QYHKIUN I MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana mareMaTH4eCKOro aHajaImu3a

OnepupoBaTb  MOHATHSAMH:  HENpepbIBHAsS  (QYHKIMS;  NpPOM3BOAHAs  (YHKIUY;
UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUIT CMBICI TPOU3BOAHOM JUIs peILICHHS 3a/1ay.

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

Hcnonp30BaTe NPOM3BOJAHYIO M MCCIeNOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO IPa(PHUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U1 HAXOXKICHUS HAWIYYIIEro PEIICHHS B IPUKIAIHBIX, B
TOM YHCJIE COLIMATIbHO-3KOHOMHYECKHX, 3a1a4ax.



OnepupoBaTh MOHATUSMU: TIEPBOOOpa3Has W WHTETpall; MOHHUMATh T'€OMETPHYECKUU U
(bu3HYECKUI CMBICIT HHTErpaa.

HaxomuThs mepBooOpasHble AJIeMEHTApHBIX (DYHKIUH; BBIYUCISATH HHTETpal 1o GopMylie
Herorona—JleiiOuuma.

Pemater nmpukiagHbie 3a7a4d, B TOM YHCIE COMHATBLHO-3KOHOMUYECKOTO U (PU3NIECKOTO
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOTO aHAIH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kourpoarueie  Ipakruueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypes
MHo)kecTBa palMOHAIIbHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PannoHaibHbIE 14 1
ypaBHEHUS U HEPABEHCTBA
2 Oynknun u rpadukn. CTEreHs ¢ MelbiM 6
MOoKa3areneM
3 Apudmernueckuii KOpeHb N—0i CTETICHH. 18 1
UppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
4 DopMyIIBl TPUTOHOMETPHH. 22 1
TpuronomeTrpruyeckue ypaBHEHHUS
5 [TocnenoBaTeapHOCTH U IPOIPECCUA 5
5 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NPOrpaMmbl Bcero O;Tpo‘ﬂbm’le p6aKanec1me o0pa3oBaTesbHbIE
padoThI padoThI pecypcb
CreneHsb ¢ paloHaJIbHBIM TOKA3aTEJIEM.
1 [TokazarenbHas pynkius. [TokazaTenbHble 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne npou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u niensie yucna 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 A 18 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

1. Koumsrun 0.M., Tkauéa M.B., ®énoposa H.E u ap. Anrebpa u Havana
MaTtematuueckoro ananusa. 10-11 knace. Yuebnuk. ®I'OC.: u3naTenscTBo
[Ipocsemenue, 2019 1.

2. llabynun M. 1., TkauéBa M. B., ®énoposa H. E. u ap. Anrebpa u Hauana
MareMaThyeckoro aHanusa. J(umakruueckue matepuansl. 10-11 knace. YrioyOnénubrii u
0a30BbIif YPOBEHb.

3. Tkauésa M. B., ®&nopora H. E. Anrebpa n Hayajia MaTeMaTH4eCKOr0 aHaJIu3a.
Tematuueckue tectsl. 10-11 knacc. ba3oBblil u yriyOaEHHbIN ypOBHH.

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®énoposa H. E., Tkauépa M. B. Anre6pa 1 Hauajga MaTeMaTHYECKOro aHAIIH3a.
Meroaunueckue pekomenaanuu. 10 kiacc.

2. AunreGpa ¥ Hayaga MaTeMaTHYeCKOro aHanu3a. 11 kmacc. ba3oBblii U yriyGnEHHbIH
ypoBHHU. MeTonnueckue pekoMenaanuu k yaueOHuky 0. M. Komsruna, M. B. TkauéBoi,
H. E. ®énoposoii u ap.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

MHTEPHET

http://fipi.ru/

https://ps.1sept.ru/

http://school-collection.edu.ru/

www.math.ru

NMoanucano umg%osou NOANUCbIO: MYHMU,VII'IN'IbHOE
BHO[DKETHOE EQBPA30BATEJIbHO
YUPEXAEHME JILIEWN N2 4 I'. IAHKOBA IIVInEuKOVI
OBnACT n

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, NHH 1011=7710568760,

OrPH= 1(147797()1983() STREET="B0MbLION 3naTOYCTUHCKMIA Nepeynok, A.
6, HUe 1 L=r. MO(KB& C=RU, O= KasHaueincTeo Poccuu,
Ch=Ka3Have¥icTBo Poccum

MpuymHa: S ABNACH aBTOPOM 3TOMO AOKYMeHTa

[lata: 30 ABryct 2023 r. 16:00:07


http://fipi.ru/
https://ps.1sept.ru/
http://school-collection.edu.ru/
http://www.math.ru/

