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Pabouyasi mporpaMmma y4eOHOro Kypca «AJiredpa W Hadajla MaTeMaTH4YeCKOI0 AHAJIHU3A»
0a30B0ro ypoBHs st o0yyarmmxcs 10—11-x kiaaccon

ITosicHuTeIbHAA 3aICKA
Pabouas mporpamma yuebHOro Kypea «Anredpa v Hadaina MaTeMaTHYECKOTO aHaIn3a» 0a30BOr0
ypoBHs i o0yyatomuxcst 10—11-x kimaccoB MAOY COI Ne2 pa3paboTaHa B COOTBETCTBHH C

TpeOOBAHUSIMU:

o @epaepanbHoro 3aKoHa oT 29.12.2012 Ne 273-d3 «O6 o6pazoBanuu B Poccuiickoit
denepanuny;

o mpuka3za MunoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepkaeHUH (PenepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEAHETO 00IIero 00pa3oBaHMs» (¢
W3MEHEHUSMH, BHECEHHBIMU MpHKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

o mpukaza Munnpocemenus oT 18.05.2023 Ne 371 «O06 yrBepxkacHuu deaeparbHON
00pa30BaTeNbHON MPOTrPaMMBI CPETHETO 00IIero 00pa3oBaHUY;

o mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHM3allK U OCYIIECTBIIEHUSI 00pa30BaTENbHON JESTEIBHOCTH 110 OCHOBHBIM
0011e00pazoBaTebHBIM ITporpaMMaM — 00pa30BaTEIbHBIM MMPOTPaMMaM HavyaIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPEIHEro 00IIero 00pa3oBaHus»;

e CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTHYECKHE TPEOOBAHUS K OpraHU3ausIM
BOCTIUTAHUS U O0YYEHHUs, OTABIXA U 03/JOPOBJIICHUS AETEH U MOJIOJISIKI»,
YTBEPKJICHHBIX MOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urnennueckue HOPMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUTO
6e30macHOCTH U (WiIK) Oe3BPEAHOCTH AJIS YeIoBeKa (PaKTOPOB CPeabl OOUTAHUS,
YTBEPXKICHHBIX IOCTAHOBJIEHUEM INIaBHOTO cCaHUTAapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHIIEMIIMU Pa3BUTHUSI MATEMATUYECKOTO 00pa30BaHMUsl, YTBEPKACHHON
pacniopsbkenneM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOro IIaHa cpeHero oouero oOpa3oBaHus, yTBepKIeHHOro npukazoM MAOY
COLI Ne2 ot 30.08.2023 Ne 144;

e (enepanpHOI pabouell mporpaMmbl ya4eOHOTO Kypca «Anredpa v Hadasa
MaTEeMaTHYeCKOro aHalln3a», KOTOPbI BXOJUT B COCTaB y4eOHOTO MpeaMeTa

«MartemaTuka.

Pabouast nporpamMMa OpreHTHpOBaHA Ha IIE€JIEBbIE IIPUOPHUTETHI, CPOPMYIUPOBAHHBIE B
dbenepanbHO paboyeit mporpaMMe BOCTIMTaHUS U B pabodeit mporpamme Bocutanuss MAOY

COL Ne2.



Pabouast mporpamMma y4ueOHOTO Kypca «AnredOpa M Hayala MaTeMaTHYEeCKOTO aHaTu3a»
6a3zoBoro ypoBHs it oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO
roCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAApTa CpPedHEero oO0IIero odpazoBaHus, C yYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHH, MPEIBSIBISIEMBIX K MaTeMaTHYeCcKOMY OOpa3oBaHUIO, U
TpamulUid POCCUHCKOTO oOpa3oBaHms. Peanmuzanus mnporpaMMbl OOECHEYMBAET OBJAJICHUE
KIIFOYEBBIMU KOMIIETEHLIUSMHU, COCTABIIAIOIIMMU OCHOBY JUIsl CAMOPA3BUTHUSL M HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOIO M I103HABATEIbHOIO Pa3BUTHUS
JUYHOCTH 00YJarOIINXCS.

Jliis peanuzanuu mporpaMMbl HCTIONIB3YeTCs yUeOHUK: Anre0pa 1 Havajaa MaTeMaTHIeCcKOro
aHanuza. 10 knacc. YueOnuk. ba3zoBbiii u yriyoneHHbIi ypoBeHb. B 2-x 4. — Mopakosuu A.T'.,

Cemenos [1.B.,M.:Muemo3una,2020.

Hean u3yyenust yueOHOro Kypca

Kypc «Anrebpa m Hayasa MaTreMaTHYeCKOTO aHAJIN3a» SBISAETCS OJAHMM M3 Haumboee
3HaYMMBIX B MPOTpPaMMeE CTapIleil IIKOJbI, MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOecreyrBaeT
MHCTPYMEHTAJIBbHYIO 0a3y UIi M3y4eHHS BCEX E€CTECTBEHHO-HAyYHBIX KypPCOB, a C JAPYroi
CTOPOHBI, (OPMHUpPYET JIOTHYECKOe U aOCTPaKTHOE MBIIUICHHE YYalluXcsi Ha YpPOBHE,
HEOO0XOMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTrO Kypca ydJaiiiecs OBJIaJIeBal0OT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHXKEHHsI B MaTeMaTH4eCKOi (opme.

Kypc anreGpsl 1 Havan MaTeMaTHYecKOro aHaIN3a 3aKJIJAbIBAET OCHOBY JUIS yCHEUIHOTO
OBJIAJICHNUS 3aKOHAMH (HU3MKH, XHMHH, OHOJIOTHHM, TOHHUMAaHUS OCHOBHBIX TEHICHIUH
HKOHOMHKH U OOIIECTBEHHOH JKU3HU, MO3BOJIIET OPUEHTHPOBATHCSA B COBPEMEHHBIX IHU(POBBIX
U KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOJIIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpeMs OBIIaJIeHHE aOCTPAKTHBIMU M JIOTHYECKH CTPOTMMH MaTeMaTWYeCKUMH KOHCTPYKIHSMH
pa3BHBAaeT yMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPKICHHS,
UCIIONIb30BaTh 0000IIeHNe W KOHKPETH3aIuio, abCcTparupoBaHHE W aHAJIOTHIO, (HOpMUPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B Xo1e n3ydenus: anreOpel U Hayajl MaTeMaTUYeCKOro
aHaJM3a B CTapuIel IIKOJE yJalluecs MOJyYaroT HOBBIM OIBIT PEIICHMS NMPHUKIAJHBIX 3ajad,
CaMOCTOATENIFHOIO ~ MOCTPOEHHMST MAaTEeMaTHYECKMX  MOJENed  peajbHbIX CHTyallud |
UHTEPIpETallid TOJTYYEHHBIX pEIIeHWH, 3HAKOMATCS C MpPUMEpPaMU MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U B HCKYCCTBE, C BBLIAIOLUIMMHCA MaTeMaTHYECKUMHU

OTKPBITUAMHU U UX aBTOpaMHU.



Kpr 06J1a;[aeT 3HAYUTCJIIBHBIM BOCIIUMTATCIIbHBIM ITOTCHIIMAJIOM, KOTOpBIﬁ pPCaAIN3yCTCA
KaK Yepe3 y4eOHBIH MaTepHall, CIOCOOCTBYIOMUK (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
TaKk ®W depe3 crnenupuKy ydeOHOH JACSITENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
AKKYpPAaTHOCTH, HpOI[OJDKPITCJIBHOfI KOHICHTpaluu BHUMAaHUs n OTBETCTBCHHOCTHU 3a
MIOJIyYCHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajdaM MaTeMaTHYECKOTO aHaiHu3a JIEKHUT
JEeSTeIbHOCTHBINA IPUHLUIT 00y4EHUSI.

CrtpykTypa Kypca «Anredpa u Hadajga MaTeMaTUYECKOTO aHAIM3ay BKIIIOUAET CIICTYIOIINe
coJiepKaTeNbHO-METOAUYeCKue JHHUU: «YHucrna u BbIUMCHCHUS», «DYHKIUU U TpaduKmy,
«YpaBHeHUS U HepaBeHCTBa», «Hauana maremaruueckoro aHaiuza», «MHOXKeCTBA U JIOTUKa.
Bce ocHOBHBIE conepikaTelbHO-METOIUYECKUE JTUHUM W3Y4aroTCsl HAa MPOTSKEHUH IBYX JIET
o0y4yeHHs B cTapuieil HIKOJe, eCTECTBEHHO MOMOJHSIS IPYT Apyra M IOCTENEHHO HACHIIIAACh
HOBBIMM TeMaMU U paszaenamMu. JlaHHBIM Kype SBJISIETCS HWHTEIPATUBHBIM, IIOCKOJBKY
o0bemuHAET B cebe coaepaHWE HECKOJIBKHX MaTeMaTHYeCKUX JTUCIUIUIMH: airedpa,
TPUTOHOMETPHSI, MaTeMaTHUECKHUI aHaIn3, TeOpHst MHOXKeCTB U 1p. [o Mepe Toro kak y4amuecs
OBJIACBAKOT BCE 601166 IMAPOKUM MATCMATUUCCKHUM alliapaToM, y HHX HTOCICAOBATCILHO
dbopMUpYeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMAaTHYECKYIH) MOJENbh PeallbHOM
CUTyalluu, MPUMEHSITh 3HaHUS, MOJY4YEeHHble B Kypce «Aunrebpa M Hayansa MaTeMaTUYECKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSITENbHO C(OPMYIMPOBAHHOM MaTeMaTHYEeCKOW 3ajlaud, a
3aTEM UHTEPIPETUPOBATH IIOJIYYCHHBINA PE3yNIbTaT.

CO,Z[Gp)KaTeJIBHO-MGTO,Z[I/I‘-IGCKEISI JIMHUA «Yucna u BBIYHCIICHUS» 3aBCpHIacT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOoe ObLIO HauyaTo B
OCHOBHOM mIKOJe. B crapmiel mkoyie oco00oe BHUMaHUE yAeIIeTcsl (GOPMUPOBAHUIO TTPOUHBIX
BBIYUCIUTCIIBHBIX HABBIKOB, BKJIOYAIOIIHUX B CC6H HCIIOJIb30BAHUC Pa3JINYHBIX q)OpM 3aIlincu
I[GﬁCTBHTGJIBHOI‘O qucia, YMCHHUC pPAllMOHAJIBHO BBIINIOJIHATDH HeﬁCTBI/IH C HHMH, ACJIaTb
OPUKUAKY, OLEHUBaTh pe3yapTaT. OOydaromuecs TMOMY4alOT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUS [EHCTBHA C YHCIaMHW, 3alUCaHHBIMH B CTaHIApPTHOW ¢opme,
HUCIIOJIB30BaHUA MAaTEMATUYCCKUX KOHCTAHT, OICHUBAHUS YU CJIOBBIX Bblpa)KeHI/II\/'I.

Jluaus «YpaBHEHHsS M HEPAaBEHCTBa» PEATM3YeTCs] Ha MPOTSDKEHUH BCEro OOy4YeHHsS B
CTapuiel IIKOJIe, IMOCKOJbKY B KaXIOM pas3felie MporpamMMbl MPETyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4d. OOyudaromuecs OBlaeBal0T Pa3IMUYHbBIMU METOIaMHU PEILIEHUS 1IeJIbIX,
palMOHATIbHBIX, UPPALIMOHATILHBIX, TOKA3aTENbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUYECKUX
YPaBHEHUH, HEPABEHCTB U UX cUCTeM. [loiydeHHbIE YMEHMs UCIOIB3YIOTCS IIPU UCCIIEI0BAHUU

(GyHKUIMH C TIOMOIIBIO MPOU3BOJHON, PEUICHUH MPUKIAJHBIX 337ad M 3a7ad Ha HAaXOXJICHUE



HanOOJIBIINX U HAUMEHBIINX 3HaueHU (yHKuuu. JlaHHas copepkaTenbHas JIMHUS BKIIOYACT B
cebs Takke (OPMHPOBAHHME YMEHUW BBITIONHATH Pacu€Thl 1Mo GopmysaMm, MpeodOpa3oBaHUs
LEbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPDAKECHMM, a TakKke
BBIPQKEHUH, COAEp)KAIIMX CTENeHUu U Jorapu@mel. brarogaps u3ydeHUro anredbpanyeckoro
MaTepHaia MpOUCXOAUT JallbHEHIIee pa3BUTHE AITOPUTMUUECKOTO U aOCTPAKTHOTO MBIIIJICHUS
yyaumxcs, (OPMUPYIOTCS HAaBBIKM JAEIYKTUBHBIX PACCyX JCHHH, pabOThl C CHMBOJIbHBIMU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIs1 PELICHHsI TPAKTUYECKUX U €CTeCTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO AEMOHCTPUPYET CBOU BO3MOXHOCTH KakK sI3bIKa HAyKH.

CopepxarenbHo-MeTonnyeckass JUHUS «DyHKUUU U TpaUKU» TECHO MepervieTaercs ¢
JpPYrUMHU JIMHHUSIMU Kypca, IOCKOJbKY B KakKOM-TO CMBICIE 33Ja€T IMOCIEN0BATEIbHOCTD
u3ydeHus: Marepuana. l3yueHwe CTEmeHHOW, MoOKa3aTeIbHOH, JOrapupMUUECKO U
TPUTOHOMETPUUYECKUX (PYHKIMI, MX CBOHCTB M TpadUKOB, HCIOIb30BaHHE (GYHKIUN JUIS
pelieHus 3a1ad U3 APYrux Y4eOHBIX MPeIMETOB M pealbHOM JKM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHAJIU30M, TaK U C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oosbiioe
BHUMaHME yJenseTcss (GOPMHPOBAHUIO YMEHHUS BbIpaKkaTh (OPMYIaMU 3aBHUCUMOCTH MEXIY
pa3IMYHBIMU  BEJIMYMHAMH, MCCIEJOBATh IMOJNYYeHHblE (DYHKUMHU, CTPOUTh HX TIpaduKu.
Marepuasi 3TOH COAEp)KATEIbHON JIMHUM HalEJIeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJIAIOIIMX  BBIpaXKaTh 3aBHUCHUMOCTH MEXAYy BeJIMYMHAMU B pa3iuyHOM  (opme:
aHATUTHYECKOW, rpaduueckoil U cioBecHOH. Ero wu3yueHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHWIO W  KOHKPETU3AIHH,
HCITOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenpHas nuHusA «Hadama maTeMaTHyecKoOro aHajau3a» MO3BOJISIET CYIIECTBEHHO
pacIMpuTh KPYr Kak MaTeMaTHYeCKUX, TaK U MPHUKJIAIHBIX 33[a4, JOCTYIHBIX 00YJaloUUMCs, Y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCThH UCCIIEIOBATh M CTPOUTH I'paduKu QYyHKIHHA, ONPeAesaTh UX
HauOOoJIbIIMEe U HAUMEHBIINE 3HAUEHUS, BRIYUCIATH IUIOMAAN GUTYp U 0OBEMBI TeJ, HAXOAUTH
CKOPOCTHM WM YCKOpPEHHs ImporeccoB. JlaHHas conepxkaTelbHasi JIMHHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MaTEMaTHMYECKHX MOJEIEH pealbHbIX CHUTyallMi, HaXO0)KIEeHUs
HAaWIy4llero penieHus B NPUKIATHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOr0 aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOTMYECKOTO UM KPEaTUBHOTO MBILIUICHUS, (POPMHPOBAHUIO YMEHMI pacrno3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HAIOT O
BBIIAIOIMXCSl PE3yJIbTaTaX, IOJYyYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHUKM KakK HayKM, U HX

aBTOpax.



CogepxarenpHO-MeTOANYECKasE TUHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM IOCBSIIICHA
3JIEeMEHTaM TEOPUU MHOXKECTB. Te0opeTUKO-MHOXKECTBEHHbBIE MTPE/ICTABICHHS IPOHU3BIBAIOT BECh
KypcC LIKOJIBHOW MaTeMaTHKU U MpeiaraloT Hanbojee YHUBEPCAIbHBIN SI3bIK, 00BEAUHAIOMNN
BCC€ pa3aciibl MaTeMaTUKU U eé HpHHO)KCHPIﬁ, OHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC
JUCHUIIJIMHBI B C€IHMHOC ILECJI0C. HOZ—)TOMy Ba)KHO OaTb BO3MOXXHOCTb IIKOJBHUKY ITOHUMATb
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMaTHKH U HCIOJb30BaTh €ro s
BBIPAXEHHS CBOUX MBICIIEH.

B kxypce «Anrebpa u Havama MaTeMaTHYECKOTO aHAINU3a» MPHUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYECKOTr0 MOJICIUPOBAHUS, KOTOpBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKUM TOCTPOCHUS
MoOJIeNIel peabHBIX CUTYaIlui, UCCIIEIOBAHMS dTHX MOJEJIECH C MOMOIIBIO alapara anreopsl u
MaTeMaTUYeCKOT0 aHajlu3a M MHTEpPIpeTaluy IOJyYEeHHBIX pe3yJabTaToB. Takue 3alaHus
BIJICTCHBI B KX/l M3 Pa3felioB MPOrpaMMbI, MOCKOJBKY BECh MaTepuan Kypca IIMPOKO
HCIOJIB3YCTCA JIA PCHICHUS MPUKIIAAHBIX 3a1a4. HpI/I peHICHUHN PCATIbHBIX NPAKTHUYCCKUX 3aa4d
yyamigecsi — pa3BUBAlOT  HAOMIOAATEIbHOCTh,  yYMEHHE  HAaXOIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJIB30BaTh AHAIOTHIO, 0000MIATh M KOHKPETHU3UPOBATH TMPOOJIEMY.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ad OpPraHU3yercsl B

mponecce n3ydCHusd BCEX TCM KypcCa «Anre6pa 1 HayaJla MaTCMaTHYCCKOI'O aHaJInu3a».

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B yuebHOM miaHe Ha U3y4eHHE Kypca anredopsl M Hayall MaTeMaTHYeCKOro aHau3a Ha 6a30BOM
ypoBHe oTBojUTCA 3 yaca B Henento B 10 kiacce u 3 vaca B Henento B 11 kiacce, Bcero 3a Ba

rona ooyuenus — 204 gaca.



Coaepixkanue yueOHOro Kypca

10 kaacc

Yucsa v BbIYUCICHUSA

Parnmonanbubie yncna. OOBIKHOBEHHBIE M JIECSTUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue Apodu. Apudmernyeckue OMepaludyd C  palHOHAIbHBIMU  UYHCIIAMU,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHHi. [IpumeHeHue apoOeil W MPOIEHTOB ISl peIIeHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HMU.

JleiicTBuTenpHble yKcna. PanoHanbHble W MppalMOHANbHbIE YMCia. ApH(METHYeCKHe
orepaluu ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOamkEéHHbIE BBIYMCIIEHUS, IPABUIIa OKPYTJICHUS,
MIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ nenbiM nokazatenem. CranmaptHas Gopma 3amicH ASWCTBUTEIHHOTO YHUCIA.
Hcnonp3oBanue mnoaxonsmed ¢GopMbl 3amucH  JACWCTBUTENBHBIX YHCET JUIS  PELICHHS
MPaKTUYECKHX 3a/1a4 U MPEICTABICHUS JaHHBIX.

Apudmerndeckuii KopeHb HaTypainbHOW cTeneHu. [ledicTBus ¢ apudMeTHuecKuMu
KOPHSIMHU HaTypaJbHON CTEIIEHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOIO ApPryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OpPA30BAHUS.

[IpeoOpa3oBanne TPUTOHOMETPHUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIHI.

YpaBHeHue, KOpeHb ypaBHeHHMs. HepaBeHCTBO, pemieHne HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemienune nensix U ApoOHO-PAIMOHANBHBIX YPABHEHUH 1 HEPABEHCTB.

Pemienue nppanyoHaabHbIX YPABHEHHUI U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

[IpumeHeHne ypaBHEHMII U HEPABEHCTB K PEILIEHUIO MaTEMAaTUYECKUX 3ajad W 3aJ1ad u3
pa3MyHbIX 00JacTeil HayKH U PealbHOM KU3HU.

DOyHKUUM U rpapuku

Oynkus, crnocodsl 3ananus yakuu. ['padux ¢pynkiuu. Bzaumuo oOpaTHbie QpyHKITUH.

OO6nacth onpeseneHnss 1 MHOXKeCTBO 3HaueHuid pynkmuu. Hymu dyakuun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (pyHKIMS C HaTypalbHbIM M LI€JbIM Moka3ateneMm. EE cBolicTBa U rpaduk.

CgoiicTBa 1 rpaduK KOPHS /7-0i CTETICHHU.



TpuronomeTpuyeckass OKpPY)XKHOCTb, ONPEICICHHE TPUTOHOMETPUUYECKUX  (PyHKIUH
YHCIIOBOTO apryMeHTa.

Hauyana maTeMaTH4yeckoro aHajaimsa

[TocnenoBarenpbHOCTH,  CIMOCOOBI  3aJaHUSl  MOCJIENOBaTeNIbHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccud. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOW MPOTPECCHH.
dopMyna CIOXKHBIX IPOLEHTOB. Mcronb30BaHuE MPOrpeccuM Ul PELICHMs PEaIbHBIX 3a1ad
MPUKJIAIHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoOkecTBO, omnepanuu Haja MHoxecTBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOTO aIrrapara Jis1 ONHMCaHHWA PCAJIbHBIX ITPOLCCCOB U HBHGHHﬁ, npu
peILIeHUH 33124 U3 APYIHX y4eOHBIX MPEIMETOB.

Omnpenenenne, Teopema, CIeICTBHE, JT0Ka3aTeIbCTRO.

11 kaacc

Yuciia v BIYMCIEHUS

HatypanbeHble u nienble yncina. [Ipu3Haku AeIMMOCTH HENbIX YHCEIT.

CreneHb C pallMoOHaIbHBIM MTOKa3aresieM. CBOMCTBA CTETIEHMU.

Jlorapudwm yucna. JlecaTuaHbie U HATYpaIbHBIC JTOTapU(MEIL.

YpaBHeHHUS M HEPaABEHCTBA

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTapUPMBI.

[TpeoOpa3zoBanre BbIpaKeHH, COEPIKALIUX CTENEHH C palliOHAIbHBIM ITOKa3aTEJIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA.

CucreMbl JTMHEMHBIX ypaBHEHUU. PermieHue mpHUKIagHBIX 3aad C MOMOIIBK) CHCTEMBI
JIMHEUHBIX YPAaBHEHUMN.

CucTtembl 1 COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a/Jad U
3a/1a4y U3 Pa3InIHBIX 00JIACTEH HAYKW U PEAIbHOW KU3HH.

DOyHKIUM U rpadpuku

Oynkuus.  [lepuonnyeckue  GyHkumu. [IpomMexyTkm  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI (QyHKIMU. Hambonbpllee W HauMeHbIee 3HAYCHHE (PYHKIMH HA

MIPOMEKYTKE.



Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

[TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U TPaduKH.

Hcnonp3oBanue rpadukoB PyHKITUN TSI pEIICHUS] ypaBHEHUH U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIUN I UCCIETOBAHHS TPOIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

Hayana maTemMaTH4yecKoro aHajaimsa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB JIJIsl pELIEHHs] HEPaBEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuit 1 GU3MUECKHt CMBICIT TPOU3BOIHOM.

[IpousBoaHbie 3meMeHTapHBIX (QYHKIUH. DOpMysBl HAXOXKICHUS MPOU3BOJHONW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKLIUH.

[IpumeHneHne MpOU3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxxnenrne HanOoJbIIero 1 HAMMEHbBIIET0 3HaUYeHUs (DYHKIIMU Ha OTpe3Ke.

[IpumeHeHre NpPOU3BOAHOM Il HAXOXKICHUS HAWIYYLIErO pELIEHUS B IPUKIAAHBIX
3aja4ax, JJs ONpeieJIeHUs] CKOPOCTHU IMPOoLecca, 3alaHHOT0 (OpMYJIIOi UITH rpapuKOM.

[TepBooOpa3znas. Tabnuia mepBoOOPa3HBIX.

Wuterpan, ero reoMmerpuyeckuii W (¢u3MUeckuil CMbICH. Brluncienue uHTErpana mo

¢dopmyne Herorona—IJleliOauna.



Ilnanupyemsble pe3y/ibTaThl

OcBoenne ydyebHoro mnpeamera «MaTemaTuka JOJDKHO 00ecnedMBaTh JOCTHKCHUE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUSI CHEIYIOMIMX JUYHOCTHBIX, METalpeIMETHBIX U
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JINYHOCTHBIE Pe3yJIbTaThl

JIM4HOCTHBIE pPE3ylbTaThl OCBOCHHUS MPOTpaMMBbl ydeOHoro mpeamera «MaTeMaTHKa»
XapaKTEepPU3YIOTCS:

I'paxxmanckoe BocmMTaHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOrO OOIIecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJECHCTBOBATH C COLIMAJIBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TaTproTnueckoe BocIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCUUCKOM Ipa)K1aHCKOW MAECHTUYHOCTH, YBaKEHHS K MPOLLIOMY
U HACTOSALIEMY POCCHUCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM
POCCHUMCKHX MAaTE€MaTUKOB M POCCUMCKON MaTeMAaTMYECKOW IIKOJIbI, K HCIOJb30BAHHUIO ATHUX
JTOCTIIKEHUH B IPYTUX HayKaX, TEXHOJOTHSIX, Cepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM poccHilckoro Hapoaa; c(hOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOrO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIa/ia B MOCTPOEHUE
YCTOHYHBOTO OYyIyIIEToO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas  OCTETUKY  MaTE€MaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPEIICHUH, PpACCYX JICHHI, BOCIPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHKE:

c(OpPMUPOBAHHOCTHIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTO U 0€30macHOro oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHATHUH M OT/ABIXA, peryispHas (pusudeckas
AKTUBHOCThH); (PU3MYECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTU TPYIOJIOOUS; UHTEPECOM K Pa3IMYHBIM
chepam mpohecCHOHATEHON JESITeNbHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKECHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oynymiei nmpodeccun U peann3oBbIBaTh COOCTBEHHBIE
JKU3HEHHbIE IUIaHBl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMmy oOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSHDKEHWH BCEW JKHM3HM;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELICHNH IPaKTUYECKHX 3a7jad MaTEMaTHUECKON HallpaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYNbTYpbl, TMOHUMAHUEM BIMSHUSA COLUAIBHO-
SKOHOMHYECKHMX ITPOLIECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOM Cpelbl, OCO3HAHUEM
r7100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpoOJieM; OpHEHTaluel Ha  NpUMEHEHUe
MaTeMaTHYeCKUX 3HAHMUN Ui PelIeHMs 3a/1a4 B OOJIACTH OKPYXKArolled cpeipbl, TIIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPeIbl.

[{eHHOCTH HAay4YHOTO ITO3HAHMSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHNEM MAaTeMaTHYeCKOW HayKH Kak cepsl
YEJI0BEUYECKON NESATEeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINN;
OBJIQJICHUEM SI3bIKOM MAaT€MAaTHKH M MaTe€MaTU4YeCKOM KYJIbTYpOH KaK CPEICTBOM IIO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBISATh IPOEKTHYIO M HCCIIENOBATEIbCKYIO JEATEIbHOCTD
WHJUBUJIyaJIbHO U B TPYIIIIE.

MeranpeameTHsblie pe3yabTaThl

MetanpeameTHble pe3yabTaThl OCBOEHUSI IPOrpaMMBbl yueOHOro npeamera «MaTtemaTukay
XapaKTEpU3yIOTCS  OBJAJCHMEM  YHHMBEPCAIbHBIMA  IO3HABATEJBHBIMH  JCHCTBUAMY,
YHUBEPCATbHBIMM ~KOMMYHHKATUBHBIMU ~ JE€HUCTBUSMH, YHUBEPCAIBHBIMH  PETYyJISTUBHBIMU
NEUCTBUSIMU.

1) YauBepcaibHbIC MO3HABATEIbHbBIE ICUCTBUS, 00ecTieunBaroT GopMupoBaHue 0a30BBIX
KOTHUTHBHBIX MPOIECCOB OOYyYarOUIMXCsl (OCBOGHHE METOJOB IMO3HAHMS OKPYXKAIOIIEr0 MHpA;
pUMEHEHHE JIOTUYECKHX, UCCIIE0BAaTENIbCKUX ONepalnuii, yMeHuil pabotaTh ¢ HHpopManuen).

Bba3oBrle noruueckue nelCcTBUS:

®BLISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMaTUYeCKHX OOBEKTOB,
MNOHSTUM, OTHOIICHWH MEXIy MOHATHUAMHU; (OPMYIUPOBATH ONpEAETCHUS TMOHATHUH;
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAaHUSA HJs 0000IIeHus Hu
CPaBHEHHUsI, KpUTEPUN ITPOBOAMMOIO aHAIIN3a;

® BOCIIPUHMMATh, (OPMYIUPOBATH U MPEOOpPa3OBbIBATh CYKIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIbHBIC, CAMHUYHBIC, YACTHBIC U O6IJ_[I/IG; YCJIOBHBIC;



® BBISIBJIATh MAaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpEUHs B (akTax,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSAX; TpeiaraTb KpPUTEpUU Uil BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUI;

® [eNIaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTWKH, NEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

® [IPOBOJIUTH CAaMOCTOSITENIbHO JJOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (IIPSAMBIE U
OT TPOTHUBHOIO), BBICTPaMBATh APTYMEHTAIMIO, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHL;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BHIBOJIBI,

e BEIOMpaTh croco® pemieHUs: y4yeOHOW 3amauM (CpaBHMBATH HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOAAIMH C Y4ETOM CaMOCTOSITENIbHO —BbIIEICHHBIX
KPUTEPHUEB).

bazoBble nccienoBaTenbCKue qEHCTBUSA:

® [ICIIOJIB30BATh ~ BONPOCHI ~ KaK  HCCIENOBATENbCKUN  MHCTPYMEHT  MO3HAHWUS,
dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUNE, IPOOJIEMy, YCTAaHABIUBATh HCKOMOE
U JJaHHOE, (OpPMUPOBATh TUIOTE3Y, ApIYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

® [I[POBOJIUTH CAMOCTOSITENIFHO  CIJITAHUPOBAHHBIA  AKCHEPUMEHT, HCCIEIOBaHUE TIO0
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IPOIECCa, BBIIBICHUIO
3aBHCUMOCTEN MeXAy 00BEKTaMU, SIBICHUSIMHU, IPOLIECCAMU;

® CaMOCTOSTENILHO (POPMYITMPOBATH 000OIIEHNS U BBIBOABI IO pe3ybTaTaM MPOBEIEHHOTO
HaOJI0/IeHUs], HUCCIeI0BaHus, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTaTOB, BHIBOJAOB U
00001IeHNI];

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIABUTATH MPEATOI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ unpopmanueii:

® BBISIBIISITH ACPUITUTH HHGOPMAITUH, JAHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOIIPOC U IS
peleH s 3a/1auu;

®BEIONpATh HMHPOPMAIIMIO W3 HCTOYHUKOB PA3IWYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MH(OPMAIMIO pPA3NUYHBIX BUIAOB U (opm
MpEeJICTaBICHHUS,

® CTPYKTYpUpOBaTh  HH(OpMAIMIO, NpPEACTaBIATh €€ B pa3auuHblXx  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

® OIICHMBATh HAAEKHOCTh HH(OpPMALMU 1O CAMOCTOATEIHHO C(HOPMYIMPOBAHHBIM

KPUTEPUSM.



2) VHuBepcaibHbIle KOMMYHHMKATHBHBIE JEHCTBUS, 00ECIeUYnBaOT CHOPMUPOBAHHOCTH
COLMAJIbHBIX HABBIKOB 0OYUYaIOLIHXCSI.

Obuenue:

® BOCIIPHHUMATh U (DOPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBUSMU U IEISIMH
OOLIeHHs; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMHUChMEHHBIX
TEKCTax, JaBaThb IMOSCHEHUS IO XOAY peUIeHHs 3aJayd, KOMMEHTHUPOBATh TMOJyYEHHBIN
pe3yibTar;

®B X0J/i¢ OOCY)XJICHHsI 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKJ1aeMOW TEMbI, TIPOOIEMBI,
perraeMoil 3aJauu, BBICKA3bIBATh WJIEHW, HAIICJICHHBIE HA MOWCK PEIICHHs; COMOCTABISATh CBOU
CYXKICHHS C CYXIEHUSMHU JIPYTMX YYaCTHUKOB JHMANIOra, OOHAPYKUBATh PA3NIUYME M CXOACTBO
MO3UIHI; B KOPPEKTHOU (hopme HopMyIHpOBaTh pa3HOIIACHsl, CBOU BO3PaKEHUS;

® [IPEJICTABIATh PE3YyIbTAaThl PELICHUs 33/Ja4M, SKCIIEPHUMEHTA, MCCIEIOBaHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIUIEHUS C Yy4YETOM 3aJad TMpe3eHTalud U
0COOEHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

® IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAMBHUIYaJIbHON pabOThl MpH
pemieHNH y4eOHBIX 3a/Ja4; MPUHUMATh LEIb COBMECTHOM JeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeneniarTbh BUIAbl padoT, JOroBapHBAaThCs, OOCYXIATh
MPOIIECC U PE3yIbTaT pabOThI; 0000IIaTh MHEHUS HECKOJIBKHUX JIIOJICH;

® y4aCTBOBATh B TPYNNOBBIX (opMax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE); BBIMOJIHATH CBOIO 4YacThb pabOThl U KOOPIMHUPOBATH CBOM JEUCTBUS C
OPYTMMH YICHaMHd KOMAaHIbBl; OIICHMBATh KAadyeCTBO CBOEr0 BKJIaga B OOMIMA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

3) VYHuBepcaJbHBIC PperyJssTHUBHbIE JCHCTBUA, oOecneunBaloT (OPMHPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KH3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopranuszanus:

COCTABIIATh IUIAH, AITOPUTM pELICHUs 3aJa4yH, BBIOMpPATh CIIOCOO pELIeHHS C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIIeHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:

® BJIaJIeTh HaBbIKaMU MTO3HABATEJIbLHOM pedIeKCuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBHI
U MBICIUTENBHBIX TIPOLIECCOB, WX pe3yabTaToOB; BIAAETh CIIOCOOAMU CaMOIPOBEPKH,

CaAMOKOHTPOJIA IpoHecCa U pe3yyibTaTa PCIICHHUA MaTeMaTHYeCKOM 3aJa4u,



® [IPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PELICHUU 3aJaud, BHOCUTH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLICHMBATH COOTBETCTBHE pe3yibTaTa LEId W YCIOBHSM, OOBSCHATh INPHYHHBI
JOCTMDKEHUSI WM HEJOCTIDKEHHS] Pe3yJbTaToOB JEATENbHOCTH, HAXOAWTh OHIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

IIpenmeTHBbIE pe3yJbTaThI

OcBoeHne yueOHOTO Kypca «AnreOpa M Hadajga MAaTeMaTHUECKOrO aHaIM3a» Ha ypOBHE

cpeaHero oduiero oopa3zoBaHusl JODKHO 00ECIeunBaTh JOCTHKEHHE CIETYIOIINX MPEIMETHBIX

00pa3oBaTeNbHBIX PE3yIbTaTOB!

10 xaacc

Yuciaa 1 BLIYMCTIEHUS

OnepupoBarh MOHATHSIME: PAIlMOHATBHOE M JEHCTBUTENHHOE YHCIIO, OOBIKHOBCHHAS U
JeCATUYHAS P00k, TPOLICHTHI.

BeimonaaTe  apuidMeTHYECKHE OmNeparid ¢ pPAHOHAIBHBIMH W JCHCTBUTEIHLHBIMHU
YHCIaMU.

BoeimonuaTe mpuOMMKEHHBIE BBIYMCICHUS, HCIOIB3Ys TMpaBuUia OKPYTJEHUS, JelaTh
MPUKHUIKY U OLEHKY pe3yJibTaTa BIYMCICHHIA.

OnepupoBaTh MOHATHUSAMH: CTEIICHb C IIEJIBIM MOKa3aTejaeM; CTaHaapTHas ¢opMa 3armuch
JNEHCTBUTENLHOTO YHCTIa, KOPEHb HATypaJIbHON CTETNEeHH, MCIOIh30BaTh MOIXOAAIIYI0 (hopmy
3alUCH ACHUCTBUTEIBHBIX YHCEI JUIsl PeIIEHUs MPAKTUUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHSATHUSMHU: CHHYC, KOCHHYC UM TaHIE€HC MPOM3BOJBHOIO YIJIA;
HCITOJIH30BAaTh 3aMKCh IPOU3BOJIBHOTO yTiia Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE () YHKIIUH.

YpaBHeHHUsS M HEPaABEHCTBA

OrnepupoBaTh MOHSATUSIMH: TOXIAECTBO, YpaBHEHHUE, HEPABEHCTBO; 1I€JIOE, PAIlMOHAIBHOE,
HMppalrOHAJIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHNE;

BeimomHATE  mpeoOpa3oBaHWS ~— TPUTOHOMETPUYECKHUX  BBIPAKEHHH W periaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrimonusaTe mpeoOpa3zoBaHus LEIBIX, PAIMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAKEHUN U
peuiaTh OCHOBHBIE THUIIBI LIEJIBIX, PAlMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB.

[IprMeHsATh ypaBHEHUSI M1 HEPABEHCTBA MJI PELICHUS MAaTEMAaTUYECKUX 3aJad U 3aJad U3

pa3IUYHBIX 00JIacTel HAyKW U PEATbHOU JKU3HH.



MonenupoBaTh pealbHblE CHTYalldd Ha S3bIKe aureOpbl, COCTaBJISATh BbIPAXKEHMUS,
yYpaBHEHMsI, HEpPaBEHCTBAa II0 YCJIOBUIO 3a/ayd, HCCIENOBaTh IOCTPOCHHbIE MOJENN C
UCIIOJIb30BaHUEM armapaTa anreOpsl.

DOyHKIUM U rpadpuku

OnepupoBaTh NOHATHAMHU: (PYHKITUS, CTOCOOBI 3aMaHusl (DYHKIMH, 00IacTh ONPEACICHHS
¥ MHO>XECTBO 3HAa4eHUH QYHKIUH, rpaduK QyHKIUH, B3AUMHO O0paTHBIE (PYHKIHH.

OnepupoBaTh MOHATUSMHU: YETHOCTh M HEUETHOCTh (YHKIMH, HYITH (QYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpadguku GyHKIUN A1 pEIICHUS] YPAaBHEHH.

Crpouth U yuTaTh rpauku JTUHEHHOW (YHKIMH, KBAJIPAaTHUHOW (YHKIIMH, CTETIEHHON
(YHKLNU C LETBIM ITOKa3aTeNeM.

Hcnonb3oBarh rpaduku GYHKIUN ISl UCCIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TP
pelIeHny 3a/a4y U3 APYTUx y4eOHBIX NMPEAMETOB U PeabHOM KU3HM; BbIpaXKaTh (opMyliamMu
3aBHCUMOCTH MEX/1Y BETUUNHAMH.

Hauana maTeMaTH4eCKOro aHAJIu3a

OnepupoBaTh MOHATHUSMHU: TOCIEIOBATEIBHOCTh, apupMeTHUecKass U TeoMeTpuyecKas
IIPOrPECCHH.

OnepupoBaTh NOHATHIMU: OECKOHEYHO yOBIBaIOIIasi TEOMETPHUECKas POTrpeccusi, CyMma
0eCcKOHEUHO yOBIBaOIIEH reOMeTPUYECKOM MPOTPECCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOWMCTBA MOCIEIOBATEIBHOCTEH M MPOTPECCHM ISl PEUICHUS] PEaTbHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOYKECTBO, OIEpaI HaJl MHOKECTBaMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONUCaHUs peallbHbIX MPOIECCOB
U SIBJIIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTh MOHATUSAMH: ONpPECTICHHE, TEOpEMa, CIECTBHE, T0KA3aTeNbCTBO.

11 kaace

Yuciia 1 BBIYHCICHUSA

OnepupoBaTh MOHATHSAMHU: HATypajllbHOE, LEJIOE YHCIO; HCHOJIb30BaTh IMPU3HAKU
JIETUMOCTH LIEJBIX YHCEI, PA3JIOKEHHE YHCIIa Ha MPOCThIE MHOXKHUTENHN IS PEIICHUs 3a/1a4.

OnepupoBarh MOHATHEM: CTEIIEHD C PAIlMOHATLHBIM MTOKA3aTEIeM.

OnepupoBaTh NOHATUSAMU: JIOTapu(dM dKcia, JeCATUUHbIE U HaTypallbHbIE JIOTapU(MBL.

YpaBHeHHUsS M HEPaABEHCTBA



[IpuMeHATh CBOWMCTBAa CTEMEHHW JUIA TPeoOpa3oBaHUs BBIPAKEHUH; OMEPUPOBATH
HNOHATUSMM:  II0KAa3aTEIbHOE YPAaBHEHME W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
IIOKAa3aTeNbHBIX YPAaBHEHUI U HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHus BBIPaKEHUHM, COJEpXKAIIMX Jorapudmbl; OmepupoBaTh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPAaBEHCTBO; pelIaTh OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

HaxoauTs pemenust npocTelmnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PEIICHHE; UCIO0JIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM JIJIs1 PEIICHMS IPAKTUYECKUX 3aad.

Haxoauts pemieHus npoCcTeNIX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUU U
HEPABEHCTB.

MonenupoBaTh pealbHblE CHTYalldd Ha s3bIKe aureOpbl, COCTaBJISATh BbIPAKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 33J1a4H, UCCIIEN0BATh TOCTPOEHHBIE MOJIENH C
UCTIOJIb30BaHUEM arnapaTa aireopsl.

DOyHKUUM U rpapuku

OnepupoBaTh MOHATUSMHU: Tepuoandeckass (QYHKIUSA, TMPOMEXKYTKH MOHOTOHHOCTU
GYHKIMHA, TOYKHA dKCTpeMyMa (pyHKIMH, HauOoJiblliee W HaWUMEHbIIEee 3HAYCHHUS (DYHKIMU Ha
IPOMEXYTKE; UCTIONb30BATh UX JJIS1 UCCIIEOBaHUS (PYHKIIUH, 3aJaHHOH rpaukoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKH  [OKAa3aTeIbHOW,  JorapudMUYeckod U
TPUTOHOMETPUUECKUX (PYHKUMI; N300pakaTh X Ha KOOPJAUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pELLIEHNs YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM IIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BAaTh UX VISl PEILIEHUS] CUCTEMBI JINHENHBIX YPaBHEHUM.

Hcnonb3oBarh rpaduku GYHKIHN IS MCCIEIOBAHUS TIPOIECCOB U 3aBUCHUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana mareMaTH4eCKOro aHAJIM3a

OnepupoBaTb  NOHATHSAMM:  HeNpepbiBHAs  (QYHKUUSA; TMPOU3BOAHAS  (PYHKLUH;
HCIIOJIb30BAaTh T€OMETPUUYECKUIN U PU3NYECKUIT CMBICI TPOU3BOIHOM JIs pEIIeHUs 3a/1a4.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIHM, BBIYUCISATH MPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTh MNPOM3BOIHYIO Ui HUCCIEAOBAaHUS (PYHKIIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl HCCIEI0BAHUS K TOCTPOCHUIO TPaPHUKOB.

Hcnonb30BaTh NPOU3BOJHYIO I HAXOXKACHUS HAWIYUIIEro peleHUs B MPUKIATHBIX, B

TOM 4HUCJIC COMUMAJIbBHO-O3KOHOMHNYCCKHX, 3aJa4dax.



OmnepupoBaTh MOHATHAMH: IIE€PBOOOpa3sHas M WHTErpal; IMMOHUMAaTh I'€OMETPUYECKUH M
¢u3nUecKuii CMbICT HHTErpaa.

Haxonute mepBooOpa3Hble 3J€MEHTapHbIX (PYHKIUil; BEIYUCIATH MHTETpal mo (opmyie
Herorona—Jleiiouuia.

Pemats mpukiagHble 3a1a4d, B TOM YHCIIE COIMATBHO-IKOHOMUYECKOTO U (DPU3UIECKOTO

XapakTepa, CPpEACTBAMH MATEMATUYICCKOT'O aHAJIN34a.



TeMaTnuyeckoe MIIAHMPOBAHUE

10 xnacc
KosmuecTBo yacos
Ne = HaumeHoBaHHe
Konrpoar  JjekTpoHHbIe (HudpoBbIe) 00pazoBaTeJbHbIe
n/  pa3ieyoB H TeM Bcer
HbIe pecypcsl
n NPOrpamMmbl 0
padoThI
MHoxecTBa DNEeKTPOHHBIN 00pa30BaTENBHBIN pecypc
paIMOHATEHBIX U «lomamnue 3amanusi. Cpegnee ooiee
JIEHCTBUTENIbHBIX obpazoBanme. Anredpa», 10-11 kmacc, AO
qucell. 22 1 N3narensctBO «IIpocBenienue»
Pammmonanbubie https://oblakoz.ru/?ysclid=Imhpegwi7{0529398007
ypaBHEHUS U https://resh.edu.ru/subject/51/
HEpaBEHCTBA
Tpenaxep «O6mako 3HaHUN». Maremaruka. 10
OyHKIUYU U TpadUKy.
kinace, OO0 «Duzukon JIad»
CreneHs C 1eNbIM 10 ) )
https://oblakoz.ru/?ysclid=lmhpgwi7{0529398007
MoKazareieM
Apudmernyeckuit
KOpEHb N—OU Tpenaxep «O6mako 3HaHu». Maremaruka. 10
CTEIICHU. 20 . knacc, OO0 «Duzukon JIady»
WppannonansHbie https://oblakoz.ru/?ysclid=lmhpgwi7{0529398007
YpaBHEHHUSI U
HEpaBeHCTBA
Tpenaxep «O06mako 3naHui». Maremaruka. 10
DopmyJibl kiacc, OO0 «DwusukoH J1adc»
TPUTOHOMETPHH. 1 . https://resh.edu.ru/subject/51/
Tpuronomerpudecku https://oblakoz.ru/?ysclid=Imhpgwi710529398007
€ YpaBHEHHS
ITocnenoBarenbHOCT 0 Tpenaxep «O06nako 3naHui». Maremartuka. 10
U U IIPOrPECCUU kiace, OO0 «®PuzukoH Jlad»



https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://resh.edu.ru/subject/51/
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://resh.edu.ru/subject/51/
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007

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

IToBTOpEHME, Tpenaxep «O06nako 3naHui». Maremaruka. 10
000011IeHME, 5 kinacc, OO0 «®Puzukon JIad»
CHUCTEMATH3AINA https://oblakoz.ru/?ysclid=Imhpegwi7{0529398007
3HaHUH

OO0111ee KOJIMYECTBO YacOB 102



https://resh.edu.ru/subject/51/
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007

11 kaacc

KoanuecTBO 4acoB

Ne HaunmenoBanmue
Koutponnr  JJekTponnbie (HuppoBbie)
n/ pa3aesioB U TeM
Bcero HbIE o0pa3oBaTe/IbHbIE peCypChl
| NMporpaMmbl
padoThI
Crerens ¢
Tpenaxep «Ob6mako 3HAHUN».
panroHaIbHBIM
Maremaruka. 11 kimacc, OOO «Pu3uKoH
MTOKa3aTelIeM.
JIao»
IlokazaTenpHas ' .
12 1 https://oblakoz.ru/?ysclid=lmhpgwi7{0529
byHKIHS.
398007
ITokasaTenpHBIE
https://ege.sdamgia.ru
ypaBHEHUS U
HEPAaBEHCTBA
Jlorapugpmuueckas ' '
https://oblakoz.ru/?ysclid=Imhpgwi7{0529
byHKIHS.
398007
Jlorapugmuueckue 12 .
https://ege.sdamgia.ru
ypaBHEHUS U
HEpaBEHCTBA
Tpuronomerpuuec
K€ (QYHKIIUU U UX https://ege.sdamgia.ru
rpadukH. 9 1 https://resh.edu.ru/subject/51/
Tpuronomerpuuec
KHE HEPABEHCTBA
[IpousBoaHas. https://oblakoz.ru/?ysclid=lmhpgwi7f0529
[Ipumenenue 24 1 398007
MIPOU3BOAHOM
https://oblakoz.ru/?ysclid=lmhpgwi7{0529
Hurerpain u ero
9 398007
MIPUMEHEHUS
CucreMsl . https://oblakoz.ru/?ysclid=lmhpgwi7{0529

ypaBHEHUU

398007



https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://ege.sdamgia.ru/
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007
https://oblakoz.ru/?ysclid=lmhpgwi7f0529398007

https://oblakoz.ru/?ysclid=Imhpgwi7f0529
HarypanbHbie u
7 6 398007
LeJble YUCiIa
IToBTOpEHME,
000011IeHNE, https://ege.sdamgia.ru
8 18 2
cUCTEeMaTU3aIus
3HAHUU
OO111ee KOIMYECTBO YacOB 102 5
YyedoHo-MeToanueckoe odoecneyeHue:
1. A.T. MopakoBud Anrebpa u Hadana ananu3a.10-11 knacc. YyeOnuk. —
M.: Muemo3suHna, 2020;
2.  A.T.Mopakosuy, T.H. Mumyctuna, E.E. Tynpunnckas AnreGpa u
Hayaja aHanmmza.10-11 knacc. 3amagnnk. — M.: MEemo3uHa, 2020;
3. JLA. AnekcanapoBa AnreOpa u Hauana ananuza. CaMOCTOSITeNIbHBIC
pabotsr 10 kmacc. — M.: Muemo3uHa, 2018;
4. T'munazbypr B.1. AnreOpa u Hauana ananu3a. 10 kmacc. KoHTponibHBIE
paboThI, 6a30BBIIA
ypoBeHb. — M.: MHemo3uHa, 2018.
5. A.l'. MopaxoBuu AnreOpa u Hauana ananu3a.l0-11.Meroauueckoe
nmocobue s yuurens. — M.: Muemo3una, 2017,
6. Maremaruka. ExxenenensHoe npuiioxeHue k razere «lleppoe ceHTIOps»;
7. Marematuka B mkoJie. ExxeMecsYHbIi HaydYHO-METOAMYECKUN  JKypHAaJ.
8. COopHuKH 71 TOATOTOBKHU U mipoBeneHust EI'D o penakmueit SneHko

2022-2024 rr.

HNuTepHeT-pecypcen:

- OTKpBITHIN OaHK 3a/IaHMK MO MaTeMaTuke Www.fipi.ru

- @enepasibHBIN EHTP TECTUPOBAHUS WWW.rustest.ru

- Pemy EI'D https://ege.sdamgia.ru/
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