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k CojziepKaTelIbHOMY pas3zeny

OcHoBHOI 00pa30BaTEIbHON TPOTrPAMMBbI
cpemHero odmiero oopasoBaHus

Padouas nporpamma y4ye0HOI0 npeamera
«AJIredpa U HAYAJIa MATEMATHYECKOT0 AHAJTHU3A)»
Ba3oBblii ypoBeHb

Cpok ocBoeHUs — 2 rojia



INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa W Hadajla MaTEeMAaTUYECKOTO aHalU3a»
6a3oBoro ypoBHs 1151 oOydaromuxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE:
- @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApPTa CPEAHEro  OOIIero
oOpa3oBanus (yTBepXKIE€H IMpUKa3oM MuHucTepcTBa 00Opa3oBaHMsl W Hayku Poccuiickoit
®enepanuu ot 17 mas 2012 r. Ne 413, ¢ u3MeHeHUs MU, BHECEHHBIMU ITpHKa3aMu MuHHUCTEPCTBA
obpazoBanus u Hayku Poccutickoit @enepannu ot 29 nekadbps 2014 r. Ne 1645, ot 31 nexabps
2015 r. Ne 1578, ot 29 wmrona 2017 r. Ne 613, npuxazamu MuHUCTEPCTBA IPOCBELIECHUS
Poccutickoit ®eaepannn ot 24 centsaops 2020 r. Ne 519, ot I mekabps 2020 r. Ne 712 u ot 12
aBrycra 2022 r. Ne 732,
-DenepanbHON 00pa30BaTEIbLHON MPOrpaMMbl  CpeHEro oOIIero o0pa3oBaHusl, YTBEPKAEHHON
npukazoM MunucreperBa [IpocBemenuss Poccun ot 18.05.2023r. N 371 "OG6 yrBepxaeHun
benepanbHON 00pa30BaTENBHON MPOTrPAMMBI CPEIHET0 OOIIETO 00pa30BaAHUSY.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MareMaTH4ecKOro aHajiM3a» SBISETCS OIHUM U3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJBI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y JuUis HM3y4eHHUS BCEX ECTECTBEHHO-HAyYHBIX KypCOB, a C JAPYroi
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HEOOXOIMMOM TSI OCBOSHHS KYpCOB HH(OpMATHKH, OOIECTBO3HAHUS, HICTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca y4Yalluecs OBJIAJeBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH,
KoTOpas GopMyIupyeT CBOU TOCTIKEHHSI B MaTEMaTHYECKOH (hopme.

Kypc anreOpsl 1 Hayam MaTeMaTHYECKOTO aHAJIN3a 3aKJIAAbIBAET OCHOBY JJISl YCIIEIIHOTO
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX T€HAECHIIUI SKOHOMUKHU
U OOIIECTBEHHOM MU3HU, II03BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BATh UX B IMOBCEJHEBHOM XM3HHU. B ToXe
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUYCCKMMU KOHCTPYKIOUAMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEPXKICHMS,
UCIIOJIb30BaTh 0000IeHNe M KOHKpETH3alhio, aOCTparupoBaHHWE W aHAJIOTHIO, (OPMUPYET
KpPEeaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpsl U Hadajl MaTeMaTU4ecKoro
aHaJM3a B CTApLIEH IIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOECHUS ~ MaTeMaTH4YeCKMX MOJeJed pealbHbIX CUTyalluid u
HHTEpNpETAllM  IMOJTYYCHHBIX peIHeHPIfI, S3HAKOMATCA C HpUMEpaMU MATCMATHYCCKUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTeMaTHYeCKHUMHU
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc obnaiaeT 3Ha4MTEIHHBIM BOCIIUTATENBHBIM ITOTEHLIMAIOM, KOTOPBIH peann3yeTcs Kak
Yyepe3 y4eOHbII MaTepHall, CIOCOOCTBYIONIMIA ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK H
yepe3 crneun(puky ydeOHOW IesTeIbHOCTH, TpeOyloIleld CaMOCTOSATENbHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'IBHOI\/’I KOHLCHTPAIMKM BHUMAHUSA 1 OTBETCTBCHHOCTHU 3a HOJ'Iy‘-IGHHBIfI pE3yiabTaT.

B ochoBe meronuku oOydeHus anreOpe M HayalaM MaTEeMaTU4YeCKOro aHaliMu3a JIEKHT
JeSTeIbHOCTHBIN MPUHLIUI O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYACT CIEAYIOIINe
coJlep’KaTebHO-METOANYEeCKHe JUHUM: «Uucna U BelUUCIHEHUS», «DyHKuMM U rpaduxm,
«YpaBHEHUS U HepaBeHCTBa», «Hauana mMaTeMaTnyeckoro aHaau3a», «MHOXECTBA U JIOTHKa.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOANUYCCKUC JIMHUU HU3YYalOTCA Ha IMPOTSXKCHUU ABYX JICT
o0y4yeHHs B cTapuiei IIKOoJe, eCTECTBEHHO JOMOJHSIS JIpYr Apyra M IOCTENEHHO HaCHIAsCh
HOBBIMH TEMaMH U paszenaMu. JlaHHBII Kypc SIBISCTCS HHTETPAaTHBHBIM, IOCKOJIBKY O0BEMHSICT
B cebe COACPIKAHUEC HCCKOJIbKUX MATCMATUUYCCKUX JUCHUIIIINH: anre6pa, TPUTOHOMCTpPH,
MaTeMaTUYeCKUH aHaIN3, TEOpHs MHOXKECTB U Jip. [1o Mepe Toro kak ydamiuecs: OBIafeBaloT BCE
0osee IIMPOKUM MaATEeMaTHYECKHUM almapaToM, Yy HHUX IOCIEIOBaTeNbHO (OpMUpPYETCS U



COBEPULICHCTBYETCSI YMEHHE CTPOUTHh MaTEMaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HaHUS, MOJYYEeHHbIE B Kypce «Aunrebpa M Hayana MaTeMaTUYecKOro aHAIW3ay, VIS PeUIeHHs
CaMOCTOSITENIEHO CPOPMYTMPOBAHHONH MaTeMaTH4ECKOH 3ajadd, a 3aTeM WHTepIpPEeTHPOBAThH
MOJIyYEHHBIH pe3yibTarT.

ConepxaTenpHO-MeTOANYEeCKast THHUSA «HUKCIa U BBIYUCICHUS» 3aBepIIacT (hopMupoBaHHe
HABBIKOB MCIOJIb30BaHUs JIEHCTBUTENIBHBIX YHCEN, KOTOpOe ObLI0 HAUaTO B OCHOBHOM 1Kosie. B
cTapumieil mKkoje oco0oe BHUMaHUE yIenseTcss (OPMHUPOBAHMIO MPOYHBIX BBIYHCIUTEIHHBIX
HABBIKOB, BKJIIOYAIONIMX B ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIBHOTO
4ucila, YMEHUE PallMOHAIbHO BBINOJHATh ACHCTBUS C HMMM, JEJIaTh NPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuyaromiyecs: MONY4alOT HAaBBIKM NPUOMMKEHHBIX BBIYUCICHUM, BBIMOJIHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIAPTHON (hopMe, MCIIOIB30BAaHMS MaTeMaTHYECKHX
KOHCTaHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHHsSI W HEPABEHCTBA» pPEANM3YETCS Ha MPOTSHKEHHUH BCEro oOydeHUs B
CTaplied WIKOJE, MOCKOJbKY B KaXJOM pas3fese MporpaMMbl MPEeyCMOTPEHO peLIeHUe
COOTBETCTBYIOMMX 337a4. OOy4aromuecs OBIaIeBaIOT Pa3IMYHBIMU METOIaMH PEIICHUS LEbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKIX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loyueHHble yMEHUS UCHOJB3YIOTCA IPU UCCIIETOBAaHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUWU. JlaHHas comeprkaTeiabHas JIMHUS BKIIOYAET B
cebst Takxke (HopMHUPOBAHKE YMEHUH BBITIOIHATH pacu€Thl 0 hopMyiiaM, IpeoOdpa3oBaHUs LENbIX,
PalMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAKCHUI,
CoJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
POMCXOIUT AaJbHEHIee pa3BUTHE aAITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHS yJaIluXcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pacCyXJIEHUH, pabdoThl C CHUMBOJIBHBIMH (opMamu,
MPEJICTaBICHNS 3aKOHOMEPHOCTE M 3aBHCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBeHCTB. Airedpa
npeziaraer 3¢ (eKTUBHbIE HHCTPYMEHTHI JUIsl PELIeHUs MPAKTUYECKUX U €CTECTBEHHO-HAayYHbIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxaTtenbHo-MeToanYecKas JUHUSA «DyHKIMH U TrpadUKU» TECHO MeperieTaercs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJIa€T MOCIIEJ0BATEIbHOCTD N3yUEHUs
Mmarepuaia. M3ydyeHue cTeneHHOH, moKa3aTeabHOH, Jorapu(MU4YeCKOH U TPUTOHOMETPUUYECKUX
(GyHKIMHI, UX CBOMCTB M rpadUKOB, UCHOJb30BaHNE (PYHKIMH AJI pelIeHMs 3aJad U3 JAPYrux
y4eOHBIX PEMETOB U PeaTbHOM KU3HU TECHO CBA3aHO KaK C MaTEeMaTHUYECKUM aHAJIU30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHKE yAenseTcs pOpMUPOBAHUIO
YMEHUS BbIpaXaTb (opMyJiaMH 3aBUCHMOCTH MEXIY pa3iIMYHBIMU BEJIMYMHAMM, MCCIIEOBATh
NOJIy4YeHHbIe (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuain 3TOH cosiepKaTeabHON JTMHUM HalleJIeH
Ha pa3BUTHE YMEHMM M HaBBIKOB, MO3BOJISAIOIIUX BBIPAKaTh 3aBUCUMOCTU MEXIY BEIMUMHAMU B
paznuyHON (popme: aHATMTHYECKOH, Tpaduueckoil U cioBecHOU. Ero m3ydeHue crmocoOCTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aIHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nuHUA «Hauana mMareMaTH4ecKoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4JaromuMcs, Y
KOTOPBIX MOSBIISIETCS BO3MOXXHOCTh MCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMHA, ONPEAEIATh UX
HauOOJIbIIME U HAaUMEHbILINE 3HAYEHUS], BBIYUCIATD IIomaau Guryp u o0bEMBI Tel, HaXOAUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH TOCTPOCHMSI MaTeMaTHUYECKUX MOJeJe peaJbHBIX CHUTyallli, HaXO0XKJIeHUs
HAaWIy4llero pelIeHMs] B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHYECKHX, 3a/jayax.
3HAKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHajlIM3a CIHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTIO,
(opManbHO-IOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pacroO3HaBATh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromiuecs y3HaAIOT O
BBIIAIOIMXCS PE3YJIbTaTaX, IOJIYYEHHBIX B X0/I€ Pa3BUTHsI MaTEMATUKHU KaK HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOIMYECKas: TUHUA «MHOXKEeCTBAa U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
AJIEMEHTaM TEOPUH MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPECTABICHNS IPOHU3BIBAIOT BECH



KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Hauboyiee YHUBEPCAIbHBIN S3bIK, 00BEANHSIONINN
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLHUIIIMHBL B enuHoe uenoe. [loaromy BaXXHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTUKM U HCIOJb30BaTh €ro I
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anredpa u Hayama MaTeMaTHYECKOrO aHaIM3a» HMPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallUH, UCCIIE0OBAaHUS 3TUX MOJENEN C MOMOUIbIO anmnaparta aareopsl U
MaTE€MaTU4YeCKOro aHajlu3a M MHTEpPIpEeTaluu IIOIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIbli M3 DPA3AEIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
UCIIONIB3YETCS JUIS pELIeHUs PUKIAAHbIX 3a1a4. [Ipy penieHun peanbHbIX NPAKTUYECKUX 3a1ad
yyaliyecss — pa3BUBAalOT  HAOJIIOAATENIBHOCTh,  YMEHHME  HAaXOIUTb  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONB30BaTh AaHAJIOTHIO, 0000IIAaTh M KOHKPETH3HPOBATh IPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ay OpraHusyercs B
npolecce U3y4eHus BCEX TeEM Kypca «Aredpa U Hadana MaTEMaTHYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM mutaHe Ha WM3ydeHHE Kypca anreOpbl U Hayal MaTeMaTHYecKOro aHalu3a Ha
0a30BOM ypoBHE OTBOAUTCS 2 yaca B HeAeno B 10 kiacce u 3 gaca B Hepenmo B 11 kimacce, Bcero
3a 1Ba roaa ooyuenus — 170 gacos.

B mensx ¢opmMupoBaHUs Yy IIKOJLHUKOB CHUCTEMBl 3HAHH, OCO3HAHHBIX HABBIKOB
0e30MacHOro y4acTusi B JIOPO)KHOM JIBHJKEHUU, CHIDKCHUS JIOPOKHO-TPAHCHOPTHBIX
IPOMCIIECTBUM C Y4aCTHUEM JIeTel, BOCHUTaHHUsI OTBETCTBEHHOCTHU 3a O€3011aCHOCTh CBOEH KU3HU
U OKU3HM JApPYTUX JIOAe, MOTPEeOHOCTH B COOMIOACHMHM TIPAaBHI JIOPOKHOTO JIBHIKEHUS
cojiepaHue ydeOHOTo mpeameTa «Anredpa W Hauvajga MaTEMaTHYECKOTO aHaiu3a. ba3oBblit
YPOBEHb» JIOTIOJIHEHO BOINpPOCaMH 0€30IacHOCTH JOPOKHOTO JIBUIKEHUS.

B uensx dopmupoBanus GUHAHCOBOH TI'paMOTHOCTH YUYAIIUXCSl COJEp)KaHHE y4eOHOTO
npenMera «Anrebpa W Hadala MaTeMaTH4YecKoro aHanu3a. ba3oBbIil ypoBeHB)» TOMOIHEHO
COJIEpKAHUEM TEM, CIIOCOOCTBYIOMIMX (HOPMHUPOBAHUIO y YUAIIUXCS KOMIIETEHIIUN B 00JaCTH
Oromxera M (PMHAHCOB.

B mensx d¢opmupoBanus HETaTUBHOTO OTHOIICHUS K KOPPYIIHMH, TOTydeHUS
MPAKTUYECKUX COLMAIbHBIX HABBIKOB M KOMMYHMKAIIMOHHBIX YMEHUMN, TO3BOIAIONINX H30eraTh
KOPPYNIHMOHHBIX MPAKTHK, coJiepkaHue — y4yeOHOro nmnpeamera «Anredpa M Hayaia
MaTeMaTHYeCKOTo aHanu3a. ba3oBelil ypOBEHB»  JOMOIHEHO BOMPOCAMH aHTUKOPPYMIIMOHHON
HaIpaBJICHHOCTH.

COJAEP) KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE OPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanueckue Apodu. ApudmMerndyeckue Omepaludd C  palMOHAIBHBIMH  YHCJIaMH,
npeoOpa3oBaHUsl YHMCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJs pPELICHUs
MIPUKJIIAHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIIEN 3HAHUN U PEAIbHON KU3HH.

JeiictBuTenpHble uncia. PannoHanbHblE W MppalMOHANbHbIE 4Hcaa. ApupMeTHUECKUe
olepaluu ¢ ACUCTBUTEIbHBIMU uuciaMu. [IpnOmkéHHbIE BBIYMCICHUS, IPaBUIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.



Crenenp ¢ 1ensiM nokaszareneM. CtangaptHas (Gopma 3amucH JeHCTBUTENBHOTO YHCTIA.
Hcnonp3oBanue mnonxonsmeid Qopmbl 3amucud  JEHCTBUTENBHBIX YHMCET JJs  pelIeHUus
IIPAKTUYECKUX 3aJa4 U IPEJCTABJICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HATypaIbHOU cTeneHu. [leficTBrs ¢ apuhMEeTUUECKUMU KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCIOBOTO aprymeHTa. Pewenue 3adau. [Ipogunaxkmuxa JUITT. I[lpubwine. Beiuucnenue
NPOUOEHHO20 NYMU, CKOPOCHU, PACCTNOSHUA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHMUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpAXKEHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbL.

YpaBHeHue, KopeHb ypaBHeHMs1. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTol HHTEpBaJIOB.

Pemenue nenpix u IpoOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHalIbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHrEe ypaBHEHHMI U HEPAaBEHCTB K PELICHUIO MAaTEMaTHYECKHMX 3a7ad U 3a1ad W3
pa3nuuHbIX oOJacTell HayKM U pealbHOM JKU3HU. Pacuem MUHuUMAanbHulX cpoKoe Kpeoumd,
YOOBNeMBOPAIOWUX _MeM _UlU _UHbIM _ycroeusam. Pewenue 3adau _anmukoppynyuoHno2o

CO0epHCaAHUSL.

DyHKIUHN U ITpadUKH

OyHk1wus, crocoosl 3aganus dyukiun. ['paduk Gynkunu. Bzaumuo o6patHbie pyHKIHH.

Ob6unacTp onpezneneHuss 1 MHOXKeCTBO 3HaueHUM (yHkiuu. Hymu @ynkumu. [IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHasi (yHKIMSA C HATypaJIbHBIM M IIE€JbIM Moka3areiem. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuyeckass OKPYXHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX  (YHKIUI
YHCIOBOI0 apryMeHTa. Haxoowcoenue npotideHno2o nymu, Ucnonb3ys epapux.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, — CIIOCOOBI  3aJaHUsl  IOCIIEAOBATENbHOCTEH.  MOHOTOHHBIE
MIOCJIE0BATEIBHOCTH.

Apudmernueckas U reoMerpuueckas — nporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUECKONW MpPOrpecCUi.
dopmyrna CIOXKHBIX MPOLEHTOB. Vcrnonb3oBaHHe MPOTPEecCHM AJsl PEIleHUs peallbHbIX 3aJay
IPUKIAJHOTO Xapakrepa. [ 00060i npoyenm, uH@rayuu.

MHo:xecTBA M JIOTHKA

MHOkecTBO, onepaluy HaJl MHokecTBaMmH. J(marpammel Diniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anIiapara Uil ONMCAHUSA PEAIbHBIX MPOLECCOB U SABJIEHUU, IIPU
pEIICHUH 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTeNbCTBO. [Ipogunakmura JIJITT.

11 KUIIACC

Yuciaa v BbIYUCTICHUA

Hatypanbnble u nensie uncna. [Ipu3Haku 1e1MMOCTH LIETBIX YHCE.

Crenens ¢ pallMOHAIBHBIM MOKa3ateaeM. CBONWCTBA CTETICHH.

Jlorapubm uymcna. [lecaTuuHble W HaTypalbHbIe JorapudMmbl. Pewenue 3aday
AHMUKOPPYNUUOHHO20 COOEPHCAHUSL.




YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIINX JIOTAPU(MBIL.

[Ipeo6pa3oBanue BbIpaxXeHUI, COAEPIKAIIUX CTEIIEHHU C pallMOHAIbHBIM MTOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs U HEPAaBEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHUH. PellleHne NpUKIAaIHBIX 33/1ad ¢ IMOMOUIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a1a4 U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKHU3HHU.

Pewenue 3a0au anmuxoppynyuonnozo codeparcanus. Pewenue 3a0au no npoguiakmuxe

LJITT.

DOyHKUUH U rpaguKu

Oyukuus. [lepuogmueckue ¢dyHkiuu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIUH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. Haubonbliee m HauMmeHblllee 3HAYeHHE (QYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

[TokazarenpHas u norapudmuueckas GyHKIUU, KX CBOMCTBA U TPadUKH.

Hcnonb3oBanue rpadukoB GYHKIUH IS peIICHUS] YPABHCHHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIMI UIsI UCCIETOBAHMS MPOLIECCOB W 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Ilpumepovl  QYHKUUOHANBHBIX 3A8UCUMOCHICU 8 DEealbHblX Npoueccax U  A6NeHUsX,
CBA3AHHbIX ¢ Koppynyuell. Pewienue 3a0ai anmuxoppynyuoHno2o codepaicanus. bankosckue
eKknaovl. Unprayus.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsiBable pyHKIIMU. MeTon HHTEPBAIOB /7Sl pELICHHS] HEPABEHCTB.

[TpousBonHas GyHkiun. ['eomerpuueckuii 1 GU3NUECKUt CMBICT POU3BOTHOM.

[TpousBoaHbIe 37eMEeHTapHBIX (QYHKIUH. DOpMyIIbl HaXOKICHHUS MPOU3BOAHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpruMeHeHre TPON3BOAHOMN K HCCIeI0BaHUIO (YHKIMI HA MOHOTOHHOCTD M SKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHus: (YHKIIUU Ha OTPE3Ke.

[IpuMeHeHre TPOW3BOMHOM I HAXOXIACHUS HAWIYYIIEro PEHICHUS B IMPUKIIATHBIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOro (opMyIIoi Uit rpaukoMm.

[TepBoobOpaznas. Tabauma nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuueckuil M (U3MUECKui CMbICI. BpluucieHue uHTErpaga mo
dbopmyne Hrtotona-Jleitoaura. Boiuucienue npotideHno2o nymu, ckOpocmu, ycKoperue meid.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydeOHOTO TIpenMera «MaTemaTuka» JOHKHO OOecreunBaTh JOCTHIKEHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIEAYIONIMX JTUYHOCTHBIX, METalpeIMETHBIX U
MPEAMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB:

JIMUHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrpaMMbl y4dyeOHOro mnpeaMera «MaremaTukar
XapaKTepU3YIOTCS:



I'pak1aHcKOoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTBIO TPAXKITAHCKOH TO3UIMK OOydYarOIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHIMCKOrO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

[TaTpHOTHYECKOE BOCIIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUHUCKON TPAKIAHCKON UACHTUYHOCTH, YBOKCHHUSI K IMPOIIIIOMY U
HACTOALLEMY POCCHMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K JOCTHUKEHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH.

JlYyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMS:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH pPOCCHICKOrOo Hapoaa; chopMHpOBAaHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUN HAyKU W JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHUEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYUBOTO OYyIYIIEroO.

DCTeTUYSCKOS BOCIUTAHUE:

3CTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIOYas  3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI IPUMEHATH MaTeMaTHUECKHE 3HAHUS B UHTEPECax 3J0POBOTO
u Oe3omacHOro oOpasza >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/J0pPOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, peryisipHas pu3nuecKas aKTUBHOCTB);
bu3IecKoro COBEPIIICHCTBOBAHMUS, npu 3aHATUIX CIIOPTHBHO-03/I0POBUTEIILHON
JIeSITeIbHOCTBHIO.

TpymnoBoe BOCIIMTaAHHE:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHMEM IIEHHOCTH TPYIOTIOOUS; MHTEPECOM K Pa3TUYHBIM
chepam npodeccHOoHaTBEHON NESITeIbHOCTH, CB3aHHBIM C MAaTEMAaTHUKOW M €€ TPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MAaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IKOJOTUYECKON KYIbTYpbl, MOHUMAHWEM BIIMSHHUS COIMAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHHE MPUPOJHOM W COLMAIBHOW Cpe/bl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHWUW JJISl PEIleHUs 3a/7ay B 00JIACTH OKPYXKAIOIIeH Cpelbl, MIaHUPOBaHUS
MOCTYIIKOB M OIIEHKU UX BO3MOKHBIX MOCTIEACTBUMN TSI OKPY>KAFOIIEH CPeJIbl.

LleHHOCTH HAYYHOI'O ITO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTUKH, TOHUMaHWEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
YEJIOBEUECKOU NESITEIIbHOCTH, ITANOB €€ Pa3BUTHUSI M 3HAYUMOCTH ISl Pa3BUTHUS [IUBWIIH3AINN;
OBJIQJICHHEM SI3bIKOM MAaTEMATHUKHU U MAaTEMaTHUYECKOM KyIbTYpOil KaKk CpEJCTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO NEATEIbHOCTh WHIUBUTYATBHO
U B IpynIe.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHHS NMPOrpaMMbl yueOHOTO npeamera «MaTeMaTuka»
XapaKkTepU3yrTCs OBJIAICHUEM YHUBEPCATIbHBIMU HO3HAGAMENbHBIMU OCUCMEUAMU,



VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUSL OKPYIHCAOWe20 Mupa,
npUMeHeHUe J102UHeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBbIe JJOTHMYECKUE ICUCTBUS:

BBISIBJISITH M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHYECKUX OOBEKTOB, TOHATHUH,

OTHOIICHUH MEXJy HOHATUAMU; (OPMYIUPOBATH OINpEAENeHUs MOHATHI; yCTaHAaBIUBATh

CYIIECTBEHHBIN MPHU3HAK KIacCH(PHUKAIIUN, OCHOBAHUS JUIsi 00OOIICHUSI U CPABHEHUS, KPUTCPUU

MIPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBAaTH W NPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U

OTpHULaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,

HAOMIOJICHUSAX U YTBEPXKACHUSX; MpeuiaraTb KPUTEPUU 7S BBISBICHHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

JeNiaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTHUBHBIX U HHIYKTUBHBIX

YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHHUH (TpsSMble W OT

MPOTUBHOTO), BBICTpPAWBAaTh ApPryMEHTAIMIO, TIPUBOAWTH MPUMEPHl H  KOHTPIPUMEPHI;

000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BEIOMpaTh CIOCO0 pelIeHuss yu4eOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PCIICHUS,

BbIOMpaTh HanboJee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble Bcce0BaTebCKUe JICHCTBHUS:

MCIIOJIb30BaTh BOMNPOCHI KaK HCCIIEOBATEIbCKUNM WHCTPYMEHT TMO3HAHUSA;, (POPMYIHPOBATH

BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOIeMy, yCTaHABIWMBAaThH HCKOMOE W JaHHOE,

dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIMTH CaMOCTOSITEIIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAHOBIICHUIO

OCOOCHHOCTEH MaTeMaTHyecKoro OOBEKTa, SBIEHHS, MPOIECcca, BBISIBICHUIO 3aBUCHUMOCTEH

MEXTy 00BEKTaMH, SIBIICHUSMH, IIPOIIECCAMU;

CaMOCTOSITENIbHO (QOopMyIUpOBaTh O00O0OIIEHUS M BBIBOABI MO pe3ydbTaTaM IPOBEAEHHOTO

HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHIBATh JOCTOBEPHOCTH IMOYYCHHBIX PE3yIbTaTOB, BBIBOJOB U

0000I1IEeHHI;

MIPOTHO3MPOBATh BO3MOXXHOE PAa3BUTHE IMPOIIECCA, a TAKKE BBIIBHTATh MPEATIOIOKEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanuei:

BBISBJIATh ACQUIMTHI WH(OPMALUU, JaHHBIX, HEOOXOAMMBIX MAJisi OTBETAa HA BONPOC U s
peIICHUS 33]1a9H;

BBIOMpaTh HH(DOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBAThH
Y MHTEPIIPETUPOBATHh MH()OPMAIIUIO PA3TUIHBIX BUJOB H (DOPM MPEICTABICHHUS;
CTPYKTYpUPOBaTh HH(POPMAIINIO, MPEICTaBISATh €€ B pa3HuHbIX (Qopmax, HUILUTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKAmMUHbIE Oeiicmeusl, 00ecneyusarm coopmMuposaHHocns
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Ob1eHue:

BOCTIPUHUMATH U (POPMYITHPOBATH CYXKJACHHUSI B COOTBETCTBUU C YCIOBUSMU U IENSIMHU OOIIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 10 XO/1y PEICHHS 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBIH PE3ybTaT;

B X0/ 00CYKJIEHHUS 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOW TEMBI, TPOOIEMBI, PeIIaeMon
3a/1a4y¥, BHICKA3bIBATh WJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS; COMOCTABIATh CBOHM CYXKICHUS C
CYKICHUSIMH JIPYTHX YYaCTHHKOB JUAJOra, oOHapyXKUBaTh pa3jivMuude M CXOJCTBO IMO3UIUI; B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,




HpGI[CTaB.H}ITB pe3yJII>TaTI:I peLHeHI/IH 3aJa4u, BKCHepI/IMeHTa, HUCCIICAOBAaHUA, HpOCKTa;
CaMOCTOSTEIIbHO BEIOMPATh (hOpMaT BBICTYIUICHHS C YIETOM 3a]1a4 MPE3eHTAIlU U 0COOCHHOCTEH
ayJIUTOPUH.

CoTpyIHUYECTBO:
NOHUMATh M HCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIAMBHIyaTbHON paOOTHI IPH PEIICHUN
y4eOHBIX 3a7a4; IMPUHUMATh I11€Jb COBMECTHOH JCATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH pa0OTHI, pachpeneNsaTh BHIBI pa0OT, JOrOBapUBATHCH, OOCYXKAATh IMPOILECC U
pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX opMax paboThI (00CykIeHUSI, 00OMEH MHEHHIA, «MO3TOBBIE IITYPMBbI»
Y MHBIC); BBITIOJIHATH CBOIO YacTh padOTHl M KOOPJAMHUPOBATH CBOU JICUCTBUS C APYTUMH YICHAMU
KOMAaH[Ipl; OLEHMBATh KAdyeCTBO CBOEro BKJIaga B OOMMUI MTPOAYKT MO KPHUTEPHSIM,
c(hopMyIUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

3) Vhusepcanvnule pezynamuensle oelicmsus, obecneuusaiom Gopmuposanue cCmviClo6blx
YCmMAaHOB0K U JHCUSHEHHbIX HABLIKOB JIUYHOCNIU.

CamMoopranusanus:

COCTaBJIAThH IJIAH, AJTOPUTM pPEIICHUs 3a/layd, BBIOUpATh CIOCOO pPELIeHUS C Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM HMH(OPMALIUY.

CaMOKOHTPOJIb:
BJIQJICTh HABBIKAMH IT03HABATEIBHON pe(IICKCMU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUH W
MBICITUTEIIBHBIX TTPOIECCOB, UX PE3YJIbTATOB; BIAJACTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHusi MaTeMaTHYeCKON 3a/1auH;
HpeI[BI/IILCTI) TPYIIHOCTI/I, KOTOpI)Ie MOFYT B03HI/IKHYTI) HpI/I pGHICHI/II/I 3a1a4u, BHOCUTb KOppeKTI/IBBI
B JI€ATEILHOCTh Ha OCHOBE HOBBLIX OOCTOATENLCTB, JAHHBIX, HAWIEHHBIX OIINOOK, BBIABICHHBIX
TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YNIbTATa LIETH U YCIOBUSIM, OOBICHATH MPUYMHBI JOCTHKEHUS WIN
HEJOCTH)KEHUS PE3YyJIbTaTOB I€ATEIbHOCTH, HAXOJUTh OIINOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

- pacno3Hasams KOpPYRyuro KaKk cCOUUaIbHoe aeienue. Boliuuciams 3nauenue npotdeHno2o nymu,
cKopocmu, paccmosanus. Pewams 3a0auu Ha npocmule 1 _CI0HCHbIE NPOYEeHMbL (USMEHEHUe YeH,
HAYUCIEHUE 3aPNAambl, HAJI0208, NPeMUll, pacnpeoeiienue 0roxcema cembu, OAHKOBCKUE BKI1AObL
U Kpeoumbl 1 m. n.).

-0C8aUBAMb _ C VYoM __B803PACMHbLIX _0CcOOeHHOCmel, HAOOpbl  MepMUHO8 U NOHAMULL
UCNOIb3YEMbBIX 8 OOPONCHOM OBUNICEHUU.

- NPUMEHAMb MAMEMAMUYECKUE SHAHUS K UCCTIE008AHUIO OKPYIHCAIOUE20 MUPA (MOOEIUPOSAHUE
duszuueckux npoyeccos, 3a0a4u IKOHOMUKU)

- YMeHUe PACNO3HABAMb KOPPYRUUIO KAK COUUAIbHOE A6IEHUE,

- OMIUYAMb ee__ om OpYy2ux 6U008 NPECmynieHull,

- KpUMUYeCcKU _aHAIUUPOSaAmsb U O00beKMUSHO OUCHUBAMb MAMepPUudibl, CEI3aHHblEe C
KOPDYNUUOHHIMU SGJICHUAMU KOPPYRYUU U OOPbOOIL ¢ KOppYRyuell,

- Npeodcmasinamb _B03MONCHOCIU CHUNCEHUS. KOPPYRUUOHHOCMU 6 DA3IUYHbIX chepax dHcusHu
COBPEMEHHO20 POCCULICKO20 0buecmsd.

- _pewiamb 3a0a4u_HA_OAHKOSCKUE KPeOumbvl U _0eno3uml C UCHOIb308AHUEM NOKA3ZAMENbHOU U
n02apu@mu4eckol QyHKyuiL;

- pewiamb _3a0a4U_HA _ONPEOeleHUe MUHUMAIbHO20 CPOKA Kpeoumd, VOO0G1emeopsoue2o
ONpPeOeeHHbIM VCA0BUIM,

-_peulams 3a0a4u Ha NPOCMble U CILONCHbLE NPOYCHMbL (USMEHEHUE YeH, HAYUCICHUE 3aPNIAMbL,
HAI0208, NpeMull, pacnpeoenenue 010xcema cembil, OaHKOECKUE 8KIA0bL U KpeOUmbl 1 m. n.).




- 0CBOUMb C Y4EMOM 603DACHIHbIX 0COOEHHOCmeEl, HaDOPO6 MEPMUHOBE U NOHAMUL, UCNONb3YEMbIX
6 _OOPOINCHOM _OBUNCCHUU U _CNOCOOCMEYIOWUX OdNbHElUEeMY VCNEUHOMY VCBOCHUIO OCHO8
0e30nacH020 NosedeHUs. Ha 00PO2aX;

- hopmuposarue nPpaKmuyecKux YMEeHUll neuexo008 U 600Umeell nPOCmetuux mpanCnopmHblLx
cpeocms;

- hopmuposanue ymeHnull npocHO3UPOSAmb C60€ N0BCOCHUEC KAK VYACMHUKA OOPOICHO20
O0BUIICCHUA,

-_pacuupenue 0owe20 Kpy2030pa no npoodieme He30nacHo20 No8eOeHUs. Ha YAUYax u 00po2ax.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «Ainrebpa u Hadajga MAaTEMAaTHUYECKOrO aHAIW3a» Ha YPOBHE
cpenHero oduiero o0pa3oBaHUs TOJDKHO OOECIIeunBaTh JOCTHXKEHUE CIIETYIONIMX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yucoa 4 BIYUCIEHUSA

OnepupoBaTh MOHSATUSMHU: PAlMOHATBHOE U ACHCTBUTEIHHOE YHMCIO, OOBIKHOBEHHAs U
JECATHYHAS APOOb, TPOIICHTHI.

BrimonHsaTe apudMeTHiecKkue ornepaiiy ¢ pauoHaIbHBIMU U JEHCTBUTEIHBIMH YHCIIAMHU.

Breimonnsate npuOIMKEHHBIE BBIUMUCIEHHUS, HCHOJB3YsS MpaBuja OKPYIJICHUs, JeaTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BIYMCIICHUII.

OmnepupoBaTh NOHATHAMH: CTEIIEHb C IEJIBIM IMOKa3aTesieM; CTaHmapTHas (opma 3amucu
JNEHCTBUTENFHOTO YKCIIa, KOPEHb HATYpalIbHOM CTETEHM; HCIONb30BaTh MOAXOASIIYIO (hOpMy
3aMUCH JACHUCTBUTEIBHBIX YUCEI JIS PEIIEHUs MPAKTHUECKUX 3a7a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMHU: CUHYC, KOCUHYC M TAHT€HC MMPOU3BOJIBHOTO yIJia; UCIOJIb30BaTh
3amnuch MPOU3BOJIBLHOIO YIila uepe3 o0paTHbIE TPUTOHOMETPUUECKHE (PYHKIINH.

YpaBHeHUsI M HEpAaBEHCTBA

OnepupoBaTh MOHATHAMM: TOXKJECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PAllMOHAIBHOE,
MPPALMOHAJIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BeimonHATe  mpeoOpa3oBaHUS ~ TPUTOHOMETPUYECKHUX  BBIDAKEHMH W pemarb
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeinonHATe npeobpazoBaHus IENbIX, PAllMOHATIBHBIX M WPPALMOHAIBHBIX BBIPAXKEHUN U
penaT OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

IIpuMeHATH ypaBHEHHsI U HEPABEHCTBA JUIS PELICHUS MAaTeMAaTHYECKUX 3a7ad U 3a71ad u3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peajibHble CHUTYyallUd Ha S3bIKe aireOpbl, COCTAaBJIATH BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4M, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DOyHKUUH U rpaduKu

OrniepupoBaTh NOHATHAMU: (DYHKITHS, CIOCOOBI 3aAaHus YHKIIMH, 00JIACTh ONPEICICHHS 1
MHOX€ECTBO 3HaUeHUH (PyHKIMH, TpapuK QYHKIIHH, B3aUMHO 0OpaTHbIE (YHKIINH.

OnepupoBaTh NOHATHSIMH: YETHOCTh M HEYETHOCT (DYHKIMH, HYIIN (DYHKITHH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUs] ypaBHCHHH.

Crpouth M yuTaTh rpaduKd JUHEHHONW (YHKIMHU, KBAAPATHUYHOW (DYHKIIMM, CTETIEHHOU
(YHKLNU C LENbIM [T0Ka3aTeIeM.



Hcnonb3oBate rpaduku GyHKIMHA JUIsT MCCIEIOBaHUS INPOLIECCOB U 3aBHUCUMOCTEH MpU
peLIeHUH 3a/a4 M3 IPYTuX y4eOHBIX NPEAMETOB M PEabHOM JKU3HU; BbIpakaTh (opMysiamMu
3aBUCUMOCTH MEXy BEJIMUNHAMM.

Havyana maTeMaTH4eCKOro aHajIu3a

OnepupoBaTh MOHATUAMHU: IOCIEIOBATENBHOCTb, apu(pMeTHYecKass M TIeoMeTpuyecKas
IIPOTPECCUM.

OnepupoBaTh HOHATHAMM: OECKOHEUHO YOBbIBaIOLIasi TeOMETpUUECKas IIPOrpeccus, CyMma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI MPOTPECCHH.

3agaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IOCJIENOBATEIBHOCTEH U IPOTPECCUM AJI pPELICHUs pealbHBIX
3ajjay NPUKJIAJHOTO XapaKTepa.

MHosKkecTBa 1 JOTHMKA

OHGpI/IpOBaTI) IIOHATHUAMUA. MHOXKECTBO, 0H€paIII/II/I Haa MHOXXCCTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jj1sl OMMCaHUsl peabHbIX MPOLIECCOB U
SIBIICHHUI, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSIMU: OIPEIETICHUE, TEOPEMA, CIIECJICTBUE, J0KA3aTEIbCTBO.

11 KUIIACC

Yuciaa 1 BLIYMCTIEHUS

OniepupoBaTh TOHATHSIMHU: HATypallbHOE, II€JI0€ YHUCJIO;, MCIOJIb30BaTh MPU3HAKU
JIETUMOCTH IEJIBIX YUCEN, PA3JI0KEHUE YUCIIa Ha TPOCThIE MHOMKUTEIH VISl PEIIeHUs 3a1a4.

OrniepupoBaTh MOHITHEM: CTETICHb C PAllUOHATILHBIM ITOKA3aTEeJIEM.

OmnepupoBath MOHATUSAMU: JIOTapUbM YHCIa, JECATUYHbBIE U HATypallbHbIE TOTapU(MBIL.

YpaBHeHHUs M HEpABEHCTBA

[IpuMeHsTh CBOMCTBA CTENMEHW JUIsl MpeoOpa3oBaHUsl  BBIPAXKEHM; ONEpUpPOBATH
MOHATUSAMH: [T0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PEILIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

BeimonHATe mpeoOpa3oBaHUs BBIPAXKEHUH, COAEp)KAIMX JOrapu(Mbl; ONEepHUpPOBaTh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
JorapupMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenus NpocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHMM M €€ pELICHHE; HCIIOIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHMM JUUIS PEIICHUS] IPAKTUYECKUX 3aa4.

Haxomuts pemieHuss npoCcTENIINX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

MogenupoBaTh peajibHble CHUTYyallUd Ha S3bIKe aireOpbl, COCTAaBJIATH BbIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33Ja4M, UCCIIEOBATh OCTPOCHHBIE MOJIETH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUSAMU: IepuoAnYecKas (YHKIUS, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKINH, TOYKH IKCTpeMyMma (YHKIMU, HAauOOJbIlllee W HauMEHbIlee 3HAYeHUS (YHKIMH Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS Mcce0BaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  MOHATHUSAMHU:  TpadUKd  TOKAa3aTeNbHOM,  JorapuMuueckoil  u
TPUTOHOMETPHUECKUX (PYHKUUN; N300pakaTh UX Ha KOOPJUHATHON IJIOCKOCTH M MCIOJIB30BaTh
JUISL pELLICHUs YPAaBHEHUN U HEPABEHCTB.

N3o0pakaTh Ha KOOPJAWHATHON IIJIOCKOCTH TpaduKd JIMHCHHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JIJISl PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.



Hcnonb3oBate rpaduku (yHKIMN U HUCCIEAOBAHUS IPOIECCOB M 3aBHCUMOCTEH U3
JPYTUX y4eOHbIX AUCLUILINH.

HauaJjia MaTeMaTH4YeCKOro aHAJIn3a

OnepupoBath MOHSATUSMU: HEMPEPbIBHAS (DYHKIIMS; MPOU3BOAHAS (DYHKIIUHU; UCTIOTIB30BATh
FCOMETPHUCCKUN U (PU3HYSCKUIN CMBICI POM3BOJIHOM JIJIsl pELICHUS 3a/1a4.

HaxomuTe MmpOW3BOAHBIC 3JIEMEHTAPHBIX (YHKIHMA, BBIYUCISATH MPOU3BOJIHBIC CYMMBI,
MPOM3BEICHHUS, YaCTHOTO (PYHKIIHMA.

Hcnonp30BaTh MPOU3BOMHYIO I HCCIEAOBaHUS (QYHKIMM HA MOHOTOHHOCTh H
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThI HCCIICIOBAHUS K TOCTPOCHHUIO IPa(HKOB.

Hcnons30BaTh MPOW3BOAHYIO ISl HAXOXKACHHS HAMIIYYIIETO PEIICHUS B MPUKIAJHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh TOHATUSAMHU: MEPBOOOpPA3HAsi M MHTETPAT; MOHUMATh TEOMETPUYCCKHI |
(bu3HYECKUI CMBICI HHTErpasa.

HaxomuThs mepBooOpa3Hble 3JEMEHTAPHBIX (YHKIIHMH;, BBIYHUCIATH HMHTErpai mo (popmyse
Herorona—Jleliouuma.

Pematpr mpukiamHbIe 337a4d, B TOM YHCIE COIHAIBHO-DPKOHOMHUYECKOTO U (PHU3UIECKOTro
xXapakTepa, CpeJICTBAMH MaTEMaTHYECKOI'0 aHalIn3a.

Havaja maTeMaTH4eCKOro aHaJImu3a

HenpepeiBable pyHKIIMN. METOA MHTEPBAIOB /ISl pEIICHHUS] HEPABEHCTB.

ITpousBonnas GpyHkuuu. ['eomerprueckuii u Gpu3nIecKui CMbICI IPOU3BOIHOM.

[Tpou3BosaHbIe 3eMEHTAPHBIX QYHKIUI. DOPMYITBI HAXOXKIIECHHS TIPOU3BOAHON CYMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

[IpumeHneHne Npou3BOJHOMN K HCCIEA0BaHNIO (DYHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3Ha4eHus: (YyHKIIUU Ha OTPE3Ke.

[IpuMeHeHre TPOM3BOAHOW JUIsI HAaXOXKJICHUS HAWIY4lIEro PELICHHs B IPHUKIAIHBIX
3aayax, s ONpeaesieH!sl CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiau rpaukom.

[lepBoobOpaznas. Tabmauma nepBooOpa3HbIX.

Wuterpan, ero reomeTpudeckuil M (u3ndeckuid cMbici. BbluncieHune uHTErpana mo
dbopmyrne Hetorona—JleliOnuna.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pas3zaeinos u teM KonnyecTBo yacos OnexTpoHHbIe (1I(POBEIE) JononHurenpHas

/1 HPOrPaMMBI Bceero | Konrponsnbie | Ilpaktuueckue 00pa3oBaTeNbHBIC PECYPCHI HHpOpMAITHS

paboThI paboThI

1 MHOeCTBa pallHOHAIBHBIX 14 2 6 https://resh.edu.ru/subject/51/10/ Pewenue 3a0au.
JeHCTBUTEILHBIX YUCEIT. https://mathb-ege.sdamgia.ru/ Ipogunaxmuxa JJ[TT.
ParmonanbHbie ypaBHEHHS U Ilpubwinw. Boluucnenue
HEpPaBEHCTBA NpoUOeHH020 nymu,

CKOPOCMU, PACCMOSIHUS.

2 ®Oyukuuu u rpaduku. CTeneHs ¢ 6 3 https://resh.edu.ru/subject/51/10/ Haxooicoenue

LIETBIM [TOKA3aTENEM https://mathb-eqge.sdamgia.ru/ NPOIOeHHO20 nymi,
UCRONb3YSL 2PAPUK.

3 ApudmMeTHIeCKHiI KOPESHb N—OH 18 1 8,5 https://resh.edu.ru/subject/51/10/ Pacuem munumanvmnvix
creneHu. MppannoHanbHbie https://mathb-ege.sdamgia.ru/ CPOK08 Kpeduma,
YpaBHCHUS U HEPABCHCTBA VOO0BILEMBOPAIOUUX MeM

WU UHBIM YCILOBUSIM.

4 ®opMyIbl TPUTOHOMETPHH. 22 2 10,5 https://resh.edu.ru/subject/51/10/ Pewenue 3a0au

TpuronoMeTpuyuecKe ypaBHECHHS https://mathb-ege.sdamgia.ru/ AHMUKOPPYNYUOHHOO
CO0ePIHCANUSL.

5 ITocnenoBaTeabHOCTH U 5 2,5 https://resh.edu.ru/subject/51/10/ T'o0oso1i npoyenm,
POrPECcCUn https://mathb-ege.sdamgia.ru/ uHpAAYUU.

6 IToBTOpenue, 06o0IIEHNE, 3 1 0,5 https://resh.edu.ru/subject/51/10/ Ipogunaxmuxa JJ/ITT.
CHCTEMATHU3ALINS 3HAHUI https://mathb-ege.sdamgia.ru/

OBHIEE KOJIMYECTBO YACOB I10 68 6 31

[TPOTPAMME
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11 KJIACC

No HaumenoBanue pa3nenoB u Tem KonmuectBo yacoB OnekTpoHHbIe (IU(PPOBLIE) JononHuTenpHast
n/n pOrpaMMbI Bcero | Kontponbubie | Ilpaktuueckue 00pa3oBaTeNbHBIC PECYPCHI UHpOpMAIHS
paboThl paboThl
1 CrermneHsb ¢ paliOHATLHBIM 12 2 5 https://resh.edu.ru/subject/51/11/ Pewenue 3a0au
nokazarejeM. [lokasarenbpHas https://mathb-ege.sdamgia.ru/ AHMUKOPPYNUYUOHHO20
¢ynkuus. [TokazarenbHbie co0epIHCanusL.
ypaBHEHUS U HEPABEHCTBA
2 Jlorapupmuueckas GyHKIUS. 12 6 https://resh.edu.ru/subject/51/11/ Ipumepol
Jlorapugmuueckue ypaBHEHUS U https://mathb-ege.sdamgia.ru/ @DYHKYUOHATbHBIX
HEpaBEHCTBA 3asucumocmel 8
PeabHblX NPOYEccax u
AGNEHUSIX, CEAZAHHBIX C
Koppynyuel.
3 Tpuronomerpudeckue QyHKIUH U 9 1 4 https://resh.edu.ru/subject/51/11/ Pewenue 3aoau
uX rpaduku. https://mathb-ege.sdamgia.ru/ AHMUKOPPYNYUOHHO2O
Tpuronomerpuieckue cooepoicanust. bankosckue
HEPABEHCTBA eKknaovl. Unayus.
4 [Mpoussoanas. [Ipumenenue 24 2 11 https://resh.edu.ru/subject/51/11/ Pewenue 3a0au no
POM3BOIHON https://mathb-ege.sdamgia.ru/ npochunaxmuxe JJJ[TT.
5 WuTterpan u ero npuMeHeHHsI 9 4,5 https://resh.edu.ru/subject/51/11/ Boviuucnenue npoudennozo
https://mathb-ege.sdamgia.ru/ nymiu, cKopocmi,
YCKOpeHue mend.
6 CucreMbl ypaBHEHUN 12 1 55 https://resh.edu.ru/subject/51/11/ Pewenue 3a0au
https://mathb-ege.sdamgia.ru/ AHMUKOPPYNYUOHHO20
COO0ePIHCANUSL.
7 HarypasnbHble U 1eble Yncia 6 3 https://resh.edu.ru/subject/51/11/ Pewenue 3a0au no
https://mathb-ege.sdamgia.ru/ npogpunaxmuxe J/TT.
8 [ToBTOpenue, 0600IIEHNE, 18 2 8 https://resh.edu.ru/subject/51/11/
cUCTEMATH3aLUs 3HAHUN https://mathb-ege.sdamgia.ru/
OBHIEE KOJIMYECTBO YACOB I1O 102 8 47

ITPOTPAMME
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