MUWHUCTEPCTBO MIPOCBENIEHUSA POCCUIICKON ®EJIEPAIIIN
MyHnununaiabHoe o0pa3oBanue: I'eoprueBcKkuii ropoacKoi OKpyr
TI'ocynapcTBeHHOe Ka3eHHOe 0011e00pa3oBaTe/ibHOE YUpPe:KIeHue
«Cpennsisi 061eo0pa3zoBaTesibHast KOJIa Nedy
IPH HCIIPABUTEJBLHOM Y4pe:KIeHUH

(TKOY COL Ne 4 npu KY)
PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
[IpoTokon 3acenanusi LIKOJBHOTO [IpoTokon 3acenanus Hupextop 'KOY COILL Ne 4
MO yuuteneit (pU3MKO-MaTEMAaTHUYECKOTO | MTeIarorHYecKoro copera | mpu MUY
rukia Ne 1 ot 29.08.2023 r. Ne 2 o1 30.08.2023 1. /OpnoB A.A./
PykoBogutens MO ¢usnko-mar. mukia [Tpuxa3 Ne 40 ot 31.08.2023 r.
/OBcsiaarKOB E.M./

PABOYASI IPOTPAMMA
(ID 992022)

yueOHOro nmpeamera «AJiredpa v Ha4yajJa MaTeMaTH4eCKOro anajan3a. bazoBbii
YPOBEHb»

1 ooygarommxcst 10 KiraccoB

CocraBuTenb NporpaMMsl:
s Ll s O OBCcgHHUKOB EBrennit. Muxaiaosud.

Anekceit AnekcaHaposuy
D'gl: E:ucaﬂé(z_grg%kaéna.ru, %:779Mgcsgg,0MHH
J1=7710568760, OrPH=104779701" L
STREET="B0/bLLOI 3N1aTOyCTUHCKWIi Nepeynok, 4. 6, cTpoexue 1", (®aMHHH${: HM;I’ OquCTBO)
L=r. Mocksa, C=RU, O=Ka3sHauelicTBo Poccun, CN=KasHauelicTBo
Poccun
MpuunHa: f yTBepann aToT AOKYMEHT
[Mara: 30 OkTs6pb 2023 r. 11:25:01

Kpanuduxanus: Beiciias
Ilemarornueckuii crax: 25 ner

cT. Anekcanapuiickas, 2023




MHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4eObHOTO Kypca «Anredpa M Hadajla MaTeMaTHYECKOTO aHajn3a» 0a30BOTO YpOBHS IS
oOyuatomuxcst 10 kiaccoB paspaborana Ha ocHoBe DenepanbHOrO rocyJapcTBEHHOrO 00pa3oBaTENFHOIO CTaHAapTa
cpemHero obmiero o0pa3oBaHus, ¢ yIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMUH, IPEABABIAEMBIX K MATEMAaTHIECKOMY
00pa3oBaHuIo, ¥ TPAAUIHN POCCHHCKOTO 00pa3oBaHus. Peanu3aiust mporpaMMbl 00€CIIeUnBaeT OBIAACHUE KITIOYEBEIMA
KOMITETEHIIMSAMH, COCTaBJSIIOIIMMH OCHOBY JJIsl CaMOpPa3BUTHsS W HENPEPHIBHOIO 00pa3oBaHMs, IIEIOCTHOCTD
0O0IIEKYIBTYPHOTO, INYHOCTHOTO M NIO3HABATEILHOTO Pa3BUTHS JIMYHOCTH 00YJaIOINXCS.

HopMmaTuBHas 6a3a:

1. ®enepanbublif 3akoH «O6 obpa3zoBanuu B Poccuiickoit deaepannn» ot 29.12.2012 Ne 273-D3 (¢ U3MEHEHUSIMU U
nononHeHussMu ot 24.09.2022 Ne 371-D3);
2. ®enepanbHblif 3ak0H 0T 21.07.1993 roma Ne 5473-1 «O0 yupexaeHUsIX U OpraHax, HCIOJMHSIOMNX HaKa3aHHs B BUIE
JIUIICHHUS CBOOOBI» (C M3MEHEHUSAMH U TonofHeHUsIMH oT 11. 06.2022 r. Ne 170-D3.);
3. ®@enepanpHbIii 3ak0H 0T 31.07.2020 Ne304-03 «O BHecennn m3MeneHnit B @enepansapiii 3ak0H «O0 00pa3oBaHUH B
Poccutiickoit @eneparum» Mo BONpOcaM BOCIIHTaHHS 00ydalomuXcs, BO HCMoNHeHHne nmopydeHuit [Ipesunenta PO ot
23.02.2018 Ne ITp-328 m.1, ot 20.12.2020 Ne IIp-2182;
4. ®enepanbHBI TOCYNAapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CpeIHEro oOmero o0pa3oBaHMs, YTBEPIKICHHBIN
Ipuka3oM MuHucTepcTBa o6pazoBanus U Hayku P® ot 17 mas 2012 1. Ne 413.
5. Ilpuka3z Munucrepctsa npocsenienus PO ot 12.08.2022 Ne 732 «O BHeceHHHU U3MEHEHUH B
(enepaybHBI TOCYIAapCTBEHHBIH 00pa3oBaTebHBIA CTaHAAPT CpenHero oO0Iiero oOpa3oBaHUs, YTBEP)KACHHBIN
nmpuka3oM MunuctepcrBa npocemieHus PO ot 17.05.2012 Ned13»;
6. ITopsimok opraHu3aliK M OCYIIECTBICHHUS 0Opa30BaTEIFHON AEATEIBHOCTH 110 OCHOBHBIM 00IE0Opa3oBaTeIbHBIM
mporpaMmaM — 00pa3oBaTENbHBIM IIPOrpaMMaM HadaJbHOTO OOIIEro, OCHOBHOTO OOIIETO W CPEIHEro OO0IIero
00pa3oBaHUs, YTBEPKICHHBIN MpUKa3oM MuHICTEpCTBa pocBemieHus Poccuiickoit @epepannm ot 22.03.2021 Nel15;
7. ®enepanbHas 0Opa3oBaTeNbHAs IIPOTrpaMMa cpeHero obmero odpasoBanus (zanee — POIL
COO), yrBepkaeHHas npukazoM MuHHCTEpCTBa pocBeneHns Poccntickoit @eneparmm ot 23.11.2022 Ne 1014;
8. [Ipuka3 Muntocta Poccun n MunucrepcTBa o0pa3zoBanus u Hayku Poccuiickoit @enepannu ot 06 nexadps 2016 r. Ne
274/1525 «O06 yrBepxkaeHun [lopsiika opraHM3alUy MOJyYeHUs] HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro U CpeHero
o01iero 00pa3oBaHus JIMI[AMH, OTOBIBAIOLIMMH HaKa3aHHe B BUE JIMIICHHS CBOOOBI» (C U3BMEHEHUSIMU U IOTIOJTHEHUSIMHU
ot 20. 12.2018 r. Ne 274/331-D3);
9. ®enepanpHbIi IepeueHb YUeOHUKOB, JOMYIICHHBIX K HCIIOIb30BAHUIO IIPU pean3allii UMEIOIIX TOCYAaPCTBEHHYIO
aKKpeANTAaLNI0 00pa30BaTENbHBIX MPOTPaMM HadyaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CpeTHEero oomero oopa3oBaHus
OpPraHM3aIMsIMH, OCYLIECTBIISIOIMMH O0Opa30BaTeNbHYIO JIESITENFHOCTh M YCTAHOBICHMS IPEIEIHHOTO CpOKa
UCTIONB30BaHM y4eOHHMKOB, YTBEPKIECHHBIH NpHKa3oM MuHHCTEepcTBa mpocBenieHus: Poccuiickoit ®enepaunu ot
21.09.2022 Ne858;
10. OcHoBHas 0Opa3oBarteibHas IporpaMma cpenHero obmero oopazoBanus [KOY COILL Ne 4 mpu UV (10-e kmacckl, B
COO0TBETCTBUU C TpeboBaHusMu 0OHOBIeHHOTO PT'OC COO, ®OIT COO0);
11. [onoxenne 'KOY COLL Ne 4 mpu Y o mopsiake pa3pabOTKu U YTBEPKIASHHUS pabounX MPOrpamMM MpeaMETOB,
ANEeKTUBHBIX KypcoB 1o BeIOopy I'KOY COII Ne 4 mpu 1Y

OEJU N3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Havdaga MareMaTHYeCKOTO aHajIu3ay» SIBJIAETCS OJAHUM W3 HauOoJiee 3HAYMMBIX B IIPOrpaMMme
cTapIiel IIKOJBI, MOCKOJBKY, C OJHOM CTOPOHBI, OH oOecrneuMBaeT MHCTPYMEHTAIbHYIO 0a3y [UId M3Y4YEHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (JOPMHUPYET JOTHYECKOE M a0CTPAaKTHOE MBIIICHNE YYaInXcsl Ha
YPOBHE, HEOOXOJUMOM JUIsi OCBOEHHS KypcoB MH(pOpMaThuky, oOIIeCTBO3HAHUS, MCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecs OBJaJeBalOT YHWBEPCAJIHHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTopas (HOpMYJIHpYyeT CBOH
JOCTIDKEHHSI B MaTeMaTHYECKON opme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYeCcKOro aHaln3a 3aKJabIBacT OCHOBY /IS YCIICIIHOTO OBJIA/ICHUS 3aKOHAMH
¢u3nKn, XUMUHM, OMOJOTWH, MOHMMAHMS OCHOBHBIX TEHICHIMI SKOHOMHKH M OONIECTBEHHON XH3HHM, IO3BOJIIET
OpUEHTHPOBAThCI B COBPEMEHHBIX LU(POBBIX W KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIONb30BaTh HX B
MIOBCEIHEBHOW JKM3HM. B ToXe BpeMms oBiafieHHe aOCTPaKTHHIMH M JIOTHYECKH CTPOTMMH MaTeMaTHYeCKHMH
KOHCTPYKIMSIMH ~ pa3BHBaeT YMEHHE HaxXOJWTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTb YTBEpXKICHUS,
HCTIOJIBb30BaTh 0000IIeHNEe 1 KOHKPETH3aIHIo, a0CTparupoBaHUe W aHAJOTHIO, (POPMUPYET KPEaTHBHOE U KPUTHIECKOE
MBIIIIeHHE. B Xoze u3ydeHus anreOpbl M Hayajl MaTeMaTH4YeCKOro aHalin3a B CTapUICH IIKOJIE ydalluecs MOydaroT
HOBBIIl ONBIT pEIICHHUs NPUKIAAHBIX 3a7a4, CaMOCTOSATENBHOrO MOCTPOCHHS MAaTEMaTHUECKUX MOJENEeH pealbHbIX
CUTyaIlid ¥ WHTEPIPETAlNU TIOIYYEHHBIX PEIICHNH, 3HAKOMATCA C MPUMEpPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIe, HayKe M B UCKYCCTBE, C BRIJAIOIIUMICS MAaTEMAaTHUECKUMH OTKPBITHSAMH U MX aBTOPaMHU.



Kypc obnagaer 3HaYMTENBHBIM BOCIHTATENBHBIM MTOTCHIMAIOM, KOTOPBIH pealn3yeTcs Kak depe3 ydeOHbIN
Marepuall, CIocoOCTBYIOIMI (OPMUPOBAHUIO HAYYHOIO MHPOBO33pEHMS, TaKk W dYepe3 cHeuuduky y4deOHOM
JEATENIbHOCTH, TPEOYIOIEH CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJOJDKUTEIBHONW KOHIEHTPAllMM BHUMAHUS |
OTBETCTBEHHOCTH 34 MOJIy4YE€HHBIN pE3yIIbTaT.

B ocHoBe MeToukK 00ydeHHs anreOpe 1 HadyauiaM MaTeMaTHUeCKOTO aHaIN3a JICSKHUT JIeSITeNbHOCTHBIN TPUHIIAI
00yueHMUS.

CrpykTypa Kypca «Anrebpa W Hadaga MaTeMaTHYeCKOTO aHAIN3a» BKIIOYAET CIEIYIOIINE COAEPKATEIBHO-
MeTonuuecKne JTHHUM: «Uucna u BeraucineHus», «PyHKIUKM K rpadukm», «YpaBHEHUS M HepaBeHcTBay, «Hauama
MaTeMaTHYeCKOTO aHaIn3a», «MHOXKeCTBa U JIOTHKay. Bce OCHOBHBIE coziepKaTeIbHO-METOANYECKHUE TINHUN U3Y4atOTCs
Ha MPOTSDKCHUH ABYX JIET OOY4EHHS B CTapIleil IIKOJIe, ECTECTBEHHO AOTONHIS APYT Apyra U IOCTETICHHO HACHIIAsCh
HOBBIMHU TEMaMH U pasjenamu. [laHHbI Kypc SBIAETCS MHTETPATHBHBIM, OCKOIBKY OOBEIUHSCT B cebe comepKaHue
HECKOJIbKUX MaTeMaTHYECKUX JAUCIUILTIH: auredpa, TPUrOHOMETpPHSI, MaTeMaTHUECKUI aHall3, TEOPUSI MHOXKECTB U JIp.
ITo Mepe TOro Kak yJaruuecs OBJIaAeBaIOT BCE OoJiee IUPOKUM MaTeMaTHYECKUM allapaToM, Y HUX MOCIJIET0BATEILHO
(hopMupyeTCsI M COBEPIIEHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJIENIb PEAIbHOM CUTYaIluH, IPUMEHATh 3HAHUS,
MOJyYeHHbIe B Kypce «Aurebpa M Hadala MaTreMaTHYecKOro aHalu3ay, /IS pElIeHUs CaMOCTOSTEIBHO
c(hopMyIHPOBAaHHOW MaTeMaTHYECKOH 3a71a4H, a 3aTeM HHTEPIPETUPOBATH MOJTYUEHHBIH pe3ybTaT.

CognepxaTenpHO-MeTOAMYECKass JIMHAA «Uucma W BBIYMCICHHS» 3aBepIiacT (HOPMHPOBAHHE HABBIKOB
HCTIONB30BAHMA JEHCTBUTEIBHBIX YHCEIL, KOTOPOE OBUIO Ha4aTO B OCHOBHOM mIkoje. B crapmiei mxose ocoboe BHIMaHNE
ynensiercs: GOPMHUPOBAHUIO MPOYHBIX BBHIYMCIHUTEIBHBIX HABBIKOB, BKIIOYAIOMIMX B ce0sl MCIOJIb30BAHUE PA3IUYHBIX
¢opM 3amucu AEHCTBUTENBHOTO YHCIA, YMEHHWE DPAIOHAJIBHO BBHINOJHATH ACHCTBUS C HUMH, JeNaTbh NPUKUIAKY,
oneHMBaTh pe3ynbraT. OOydarommecss MONydYaroT HAaBBIKH NPHONKEHHBIX BBIYMCICHUM, BBITOJHEHUS AEHCTBHI C
YHCIIaMH, 3alIMCAaHHBIMU B CTaHAAPTHOI (opMe, UCIIONIb30BaHUS MAaTEeMaTHYeCKUX KOHCTAHT, OLIGHHUBAHUS YMCIIOBBIX
BBIPAKEHUI.

Jluanst «YpaBHEHUsT M HEPAaBEHCTBA» PEANM3YEeTCs Ha NPOTSHKEHWM BCEro OOydeHWs B CTapliel IIKoIe,
MIOCKOJIBKY B KaXK[OM pasziesie NpOTrpaMMbl INPEIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. OOywarommecs
OBJIQJICBAIOT PA3IMYHBIMHM METOJAaMM pEIICHUS LeNbIX, palMOHAIBHBIX, HPPALMOHANBHBIX, [OKa3aTeIbHBIX,
Jorapu()MUYECKAX U TPUTOHOMETPHUYECKIX YPaBHEHHH, HEPAaBEHCTB M MX cucTeM. [lomydeHHbIe YMEHUS HCIONB3YIOTCS
IIPU HCCNeNOBaHNM (QYHKIHMH C MOMOINBIO NPOW3BOJHOM, PEIICHWHM MNPUKIAAHBIX 3a7ad W 3aJad Ha HAXOXKACHHE
HauOONBIINX ¥ HAWMEHBIINX 3HA4YeHWH ¢yHKIMU. JlaHHas colep)kaTeNbHAs JHMHUS BKIIOYaeT B ce0sl Takke
(opMHpOBaHUE YMEHUI BBITOIHAITE pacu€Thl O hopMyliam, IpeoOpa3oBaHusl LIEJIbIX, pAllHOHAIBHBIX, UPPAOHAIBHBIX
1 TPUTOHOMETPUYECKUX BBIPAXKEHHH, & TAKXKE BBIPAXCHUH, COAEPKALINX CTEIICHN | JorapudMmsl. braronaps nsydeHuro
anreOpandeckoro Marepuana MPOUCXOTUT JalbHeiIiee pa3BUTHE aJTOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUICHHS
yyammxcs, (OPMHUPYIOTCSI HaBBIKH JIeyKTUBHBIX PACCYXJEHUI, pabOThl C CUMBOJBHBIMU (POpPMaMH, HPEICTABICHHS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PAaBEHCTB M HEpaBeHCTB. AnreOpa npeanaraet 3GpQeKkTHBHBIE HHCTPYMEHTHI
JUISL pELIEHHs IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HAarlIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa
HayKH.

ConeprxaTenpHO-MeToAYecKas THHUSA «DyHKIUY U rpa MK TECHO TepeIuIeTaeTes ¢ APYTUMH JINHUAMHE Kypca,
MIOCKONBKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATENbHOCTh M3y4deHHs Marepuana. M3ydeHue CTEeneHHOH,
MOKa3aTeIbHOM, JIorapu(MUUECKO M TPUTOHOMETPHYECKHX (YHKIMH, MX CBOICTB M TpaduKOB, HCIOIH30BAHUE
(byHKIMNA U1 peLIeHus 3a/1a4 M3 IPYTUX YU4eOHBIX IPEIMETOB M PeabHOM KHU3HH TECHO CBSI3aHO KaK C MAaTeMaTHUECKHM
aHaIN30M, TaK M C pElIeHHEeM ypaBHCHHMH M HepaBeHCTB. [Ipu 3ToM Ooibloe BHUMaHHE yJensieTcs: (JOPMUPOBAHHIO
yYMEHHS BBIpaXXaTh (OPMYJaMHU 3aBUCUMOCTH MEXIy Pa3JIMYHbIMHU BEJIMUMHAMH, HCCIIEIOBAThH MOJyUYeHHbIe (QyHKINY,
CTPOUTH UX paduKu. MaTepual 3TO! coaepKaTeIbHOMN JIMHUH HAIICTICH Ha PAa3BUTHE YMCHHUN U HABBIKOB, TO3BOJISIOIINX
BBIpa)KaTh 3aBUCHMOCTH MEXAY BEJIMYMHAMH B PAa3IMYHOI (opMe: aHaIUTHYECKOH, rpadudyeckoil u cioBecHoi. Ero
N3y4YEHHE CIOCOOCTBYET Pa3BUTHIO aJTOPUTMHYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K OOOOIIEHHWIO M KOHKPETH3allWH,
HCIOJIb30BaHUIO aHAJIOTUH.

ConepxarenpHas nuHNsA «Hagama MaTeMaTHn4ecKoro aHajm3a IMO3BOJIIET CYIIECTBEHHO PACIIMPUTh KPYT Kak
MaTeMaTUYeCKUX, TaK M NPHUKJIAJHBIX 3a/a4, JOCTYIHBIX OOYYalOIIUMCS, Y KOTOPBIX IIOSIBIISIETCS BO3MOXKHOCTD
HCCIIEIOBATh M CTPOUTH rpauku QYHKIIHHA, OTIPEIENIATh NX HanOOJIBIINE 1 HAUMEHBIIINE 3HAYCHNUS, BEIYHCIIATD IJIOMIA 1
¢uryp u 00bEMBI Tel, HAXOAUTH CKOPOCTH U YCKOPEHUS MpolieccoB. JlaHHas coaepKaTenbHas JINHUS OTKPhIBA€T HOBBIC
BO3MOKHOCTH THOCTPOEHUS MaTEMAaTUYECKHUX MOJENEeH peanbHbIX CUTyalUil, HaXO0XIEHHs HaWIydllero pelleHus B
MIPUKIAJHBIX, B TOM YHCJE COLUAIBbHO-?PKOHOMUYECKHX, 3a7jauyaX. 3HAKOMCTBO C OCHOBAMU MaTEMAaTU4ECKOro aHalu3a
CcIocoOCTBYET pa3BUTHIO A0CTPAKTHOTO, (POPMATEHO-TOTHIECKOTO M KPEATUBHOTO MBIIIJICHNS, JOPMHUPOBAHUIO YMEHUH
pacIio3HaBaTh MPOSIBJICHMS 3aKOHOB MaTeMaTHKH B HAYKe, TEXHUKE M McKyccTBe. O0ydaromuecs y3HatoT O BBIAAIOMINXCS
pe3ynbTarax, HOITY4YEHHBIX B XOJI€ Pa3BUTUS MATEMAaTUKH KaK HAyKH, U UX aBTOpax.

ConepkaTenpbHO-MeTOIUIecKast TNHUS «MHOXECTBA U JIOTHKA» B OCHOBHOM IIOCBSIIEHA JJIEMEHTAM TEOPUH
MHOXECTB. TeopeTHKO-MHOXECTBEHHBIC TIPE/ICTABICHUS TPOHM3BIBAIOT BECh KypC INKONGHOW MAaTeMaTHKH |



TpeajaraloT Hamboyiee yYHHBEPCATbHBIN S3BIK, OOBEAMHSIONIMA BCE pa3leibl MaTeMaTUKH U €€ TPUIIOKCHUH, OHH
CBSI3BIBAIOT Pa3HbIe MaTeMaTHYECKUE IUCLUIUIMHBI B €AMHOE 1enoe. [103ToMy BakHO aTh BO3MOKHOCTB IIKOJIBHUKY
MIOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTEMaTHKU M MCIOJB30BaThb €ro JUISl BBIPAKEHUSI CBOMX
MBICIIEH.

B kypce «Anrebpa n Hayajma MaTeMaTHYECKOrO aHAJIM3a» MPUCYTCTBYIOT TAaKKe OCHOBBI MaTeMaTHYECKOTO
MO/JIETIMPOBAHMS, KOTOpbIE NPU3BaHbI CQOPMHUPOBATH HABBIKH IOCTPOCHUS MOZENIEH peabHbIX CUTYAlN, HCCIIET0BaHUS
9THX MOJeNeHd C TOMOIIBI0 ammapaTa anreOpbl W MaTeMaTHYecKOTO aHaln3a W HMHTEPIPETAlUH IOITYYeHHBIX
pe3ynbpTaToB. Takue 3agaHus BIUIETCHBI B KQXKIBIH U3 Pa3/IeIoB IPOTPaMMBIL, TOCKOIBKY BECh MaTepHal Kypca IIHPOKO
UCTIONB3YeTCs JUIsl PeLIeHUsI PUKIIAHbIX 3a1a4. [Ipy pelmeHny peabHbIX MPAaKTHYECKUX 3aay yJaliuecs pa3BHUBaIOT
HaOJIOAaTEIFHOCTh, YMCHHE HAXOOUTHh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, MCIIONB30BATh aHAJIOTHIO, 0000maTe 1
KOHKPETHU3UPOBATh MpoodieMy. JlesTenpHOCTh 110 ()OPMHUPOBAHUIO HABBIKOB PEIICHS MPUKIATHBIX 3a7ad OPTaHN3yeTCs
B TIpolLiecce 3YUSHHUS BCEX TeM Kypca «Auredpa 1 Havana MaTeMaTHYeCKOro aHaIn3a.

MECTO YUEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B y4yeOHOM ruiaHe Ha U3y4eHHUE Kypca alreOpbl 1 Hadal MaTeMaTH4eCKOro aHain3a Ha 6a30BOM YPOBHE OTBOIMTCS 2
yaca B Hegenro B 10 kiacce, Bcero— 68 4acos.

COJEPXAHHUE YYEBHOI'O KYPCA

Yucsia ¥ BBIYUCICHHUSA

ParronaneHble yncina. OOBIKHOBEHHBIE M JECATHYHbBIE APOOH, MIPOLICHTHI, OECKOHEUHBIE TIEPHOIUUECKHE IPOOH.
Apudmerryeckre omnepanud C palyoHAJIbHBIMH YHCIaMH, NMPeoOpa3oBaHMs YHCIOBBIX BbIpakeHHH. [IpuMeHeHue
JpoOei U MPOIICHTOB TSl PEIICHUS PUKITATHBIX 3aa4d M3 Pa3IMYHbIX OTPACCH 3HAHUM U pPeabHOM KHU3HH.

JelicTBuTenbHble 4YHcaa. PanvoHadbHbIE M MppAlMOHANBHBbIE 4YHCIA. ApUPMETHYECKHE OIEpaluH C
JICHCTBUTENBHBIMU YucIaMu. [IpuOmkEHHbBIC BBIYMCIICHHS, TPaBHiIa OKPYIJICHUS, NMPUKUAKA W OLEHKA pe3yibTaTa
BBIYMCIICHUH.

Crenenp ¢ mensiM mokaszareneM. CraHmapTHas ¢opMa 3amucH JAEHCTBUTENBHOTO dHcia. lcmonb3oBaHue
TOAXOSIIEH (POPMBI 3aTIMCH JEHCTBUTENBHBIX YHCEIN IS PELICHHS NPaKTHIECKUX 33/1a4 U IIPEACTABICHUS JTaHHBIX.

ApudmeTtnueckuii KOpeHb HAaTypalbHOW creneHH. JlecTBUS ¢ apuQMETHISCKUMH KOPHSAMH HATypaJIbHOM
CTEICHHU.

CuHycC, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOT'O apI'yMEHTa.

YpaBHeHus ¥ HepaBeHCTBA

ToxnecTBa U TOKAECTBEHHbBIE TPE0OPa30BaHHUSI.

[IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHH. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo HHTEepBAJIOB.

Pemenne nenbix 1 1poOHO-paIMOHANBHBIX YPABHEHNH W HEPABEHCTB.

Pemnienne uppanoHalbHbIX YpaBHEHUI U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPaBHEHHIA.

[Ipumenenne ypaBHEHHH W HEPaBEHCTB K PEIICHUIO MaTeMaTHYECKMX 3a/1ad M 3a]ad U3 passIMuHbIX oOiacTei
HAYKH U pealbHON KU3HU.

@OyHKUMHN U TPadUKH

®ynkuus, cniocoOsl 3ananus ¢yHkiuy. ['paduk pyHkimun. Bzanmuo odparHbie GyHKIHH.

OOnacTp onpeJelieHus 1 MHOXKeCTBO 3HaueHuil ¢ynkuuu. Hynn dynkuuu. [TpoMexyTku 3HaKOIIOCTOSIHCTBA.
UETHble 1 HEYETHBIE PYHKITUH.

CrenenHast QyHKIHMS ¢ HATYPaJIbHBIM U LIEJIbIM NOKa3areseM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpauk KOpHS
n-OH CTEINEHHU.

TpuronomeTpuueckas OKpy>KHOCTb, ONpe/IelIEHHE TPUTOHOMETPUYECKUX (DYHKIMI YUCIOBOTO apryMeHTa.

Hauyana maTeMaTH4eCKOro aHaju3a

[MocnenoBarensHOCTH, CIOCOOBI 3aJaHU MOCIEA0BaTEIbHOCTEH. MOHOTOHHBIE ITOCIIEI0BATEIHHOCTH.

Apudmernyeckass U TeoMETpHYecKas NPOrpeccMH. beckoHeyHO yObIBarollas reoMeTpHuecKas IMpOTPeccHs.
Cymma OeckoHEeYHO yOBbIBalolIeH TreoMeTpHdeckoi mnporpeccud. PopmMyia CIO0XKHBIX IPOUEHTOB. Vcmonb3oBaHue
IIPOTPECCUU JUIsI PELLIEHHS PeabHbIX 331a4 MPUKIAJHOTO XapakTepa.

MHosKkecTBa U JIOTHKA

MHOXeCTBO, Omepanuu HaJg MHOXecTBamH. Jlmarpammbl Diinepa—BenHa. IIpuMeHeHHEe TEOPETHKO-
MHO’KECTBEHHOT'O ammapaTa JJIsl OIHMCAHUs PEeaTbHBIX MIPOIECCOB U ABJICHUH, IPU PEIICHUH 33134 U3 IPYTUX y4eOHBIX
MIPEIMETOB.

Omnpenenenne, TeopeMa, CIeACTBUE, JOKA3aTEIBCTRO.

INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenue yueOHoro npeamera «MaremMaTika» JOJKHO 00eceyrBaTh JOCTH)KEHHE Ha yPOBHE CPETHEr0 00IIero

00pazoBaHus CIEAYIONINX JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB!

JIMIYHOCTHBIE PE3YJIbTATbBI



JInyHOCTHBIE PE3yJIbTaThl OCBOCHHS IIPOrpaMMBbI y4eOHOTO npeaMeTa «MaTeMaTHKa» XapaKTepU3yIOTCsL:

I'paxxmanckoe BocniUTaHUE:

c(hOpPMUPOBAHHOCTBIO TPAXIAHCKOW IO3UIMM OOYJAromeTocs KaK aKTHBHOTO M OTBETCTBCHHOTO UJIEHA
poccuiicKkoro oO0IecTBa, MPEACTABICHHEM O MaTEeMAaTHYECKHX OCHOBaX (DYHKIMOHHPOBAHMS Pa3lUYHBIX CTPYKTYP,
SIBIICHUI, TIPOLIEYp TPaXKAaHCKOTO 00mecTBa (BEIOOPEI, OIPOCH | TIp.), YMEHHEM B3aUMOJICHCTBOBATE C COIMAILHBIMHU
WHCTUTYTaMH B COOTBETCTBHU C MX (QYHKIMAMH M HA3HAYCHUEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO POCCHHCKOW TPa)kJaHCKOW HJIEHTUYHOCTH, YB&KEHHS K IMPOULIIOMY M HACTOSIIEMY
POCCHICKOH MaTeMaTHKH, [EHHOCTHBIM OTHOIIEHHWEM K JOCTI)KEHHSM POCCHHCKMX MAaTeMaTHKOB U POCCHHCKOMN
MaTeMaTHYeCKOM LIKOJBI, K HCIOIb30BAHUIO STHX JOCTHIKEHHH B IPYTUX HAyKaX, TEXHOJOTHAX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapoja; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS,
9THYECKOTO TOBEICHHMS, CBA3AHHOTO C MPAKTHYECKUM NPHMEHEHHEM AOCTIDKCHHH HAyKH U AESTEIBHOCTHIO YUEHOTO;
OCO3HAHHEM JIMYHOTO BKJIaJa B IOCTPOSHNE YCTOMIMBOTO Oy IyIIEro.

OcTeTndecKkoe BOCIUTaHHUE:

3CTETHIECKUM OTHOIICHHUEM K MHPY, BKIIOYas 3CTETHKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ad,
PELICHUH, paccyKACHUH; BOCTIPUMMYUBOCTHIO K MATEMAaTHIECKUM aCTIEKTaM Pa3IMIHBIX BUIOB HCKYCCTBA.

du3nYeCKOe BOCIIUTAHHUE:!

c(OpPMUPOBAaHHOCTEIO YMEHHSI NPUMEHATh MaTeMaTHUeCKHe 3HAHMS B MHTEpecax 3J0pPOBOIO M 0e301acHOro
oOpasa M3HHU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3JIOPOBBIO (31I0pOBOE NMUTaHHE, COAIAHCUPOBAHHBIA PEXUM
3aHATHH M OTABIXa, peryisipHas (U3uuecKkas aKTHBHOCTH); (U3MYECKOTO COBEPIICHCTBOBAHUS, IPH 3aHATHIX
CHOPTHUBHO-03/I0POBUTENBEHON JIESITENEHOCTBIO.

Tpynosoe BociuTaHue:

FOTOBHOCTBIO K TpPYAy, OCO3HAHHMEM IICHHOCTH TPYIOJIOOUSA; HHTEPECOM K pasiuuHbIM  chepam
poeCCHOHANBHOMN NEeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON 1 €€ MIPUII0KESHUAME, YMEHHEM COBEPIIATh OCO3HAHHBIN
BBIOOp Oymymiel mpodeccuy M Pean30BbIBaTh COOCTBCHHBIC JKHM3HEHHBIC IUIAHBL, TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTH4ecKoMy OOpa30BaHHMI0O M CaMOOOpPa30BAHHIO Ha TNPOTSHKCHHUHM BCEH XW3HM,; TOTOBHOCTHIO K AKTHBHOMY
Y4YacTHIO B PEHICHNH PAKTHIECKUX 3a/1ad MaTeMaTHIECKOH HaIlPpaBICHHOCTH.

DKOJIOrM4eCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO SKOJIOTMIECKON KYJIBTYPBI, IOHUMAaHHEM BIUSHHS COIIMAIEHO -3KOHOMHYIECKUX ITPOIIECCOB
Ha COCTOSHME INPHUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAHUEM IJI00ANBHOIO XapaKTepa 3KOJIOTHYECKHUX MHpodIieM;
OpHEHTallMell Ha TNPUMEHEHHWE MaTeMaTH4eCKUX 3HAHUHM Ui peleHus 3aJad B OOJAaCTH OKPYKAloLeH Cpesbl,
TIJIaHUPOBAHUA MMOCTYIIKOB U OLICHKH UX BO3MOKHBIX HOCHC}ICTBI/II‘;I JJI Opr)KaIOHleﬁ CpCabl.

HCHHOCTI/I Hay4YHOT'O ITO3HAHUA:

c(hOpPMUPOBAHHOCTBI0 MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKH WU
0O0IIIeCTBEHHOW MPAKTHKH, TOHNMAaHUEM MaTeMaTHYeCKOH HayKH Kak cepbl 4eTOBEUECKOH NIeSITEeNbHOCTH, 3TAaroB eé
Pa3BUTHS U 3HAYMMOCTH JJIsl Pa3BUTHSI INBUIIM3AIMH; OBJIAJICHUEM SI3bIKOM MaTeMaTHKH U MaTeMaTHIECKOH KyIbTypOi
KaK CpEJICTBOM MO3HaHMS MHpPA; TOTOBHOCTHIO OCYHIECTBIISITH HPOEKTHYIO M HMCCIIEAOBATEIBCKYIO JESTEIbHOCTD
WHIMBHUYaJIbHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbIe pe3yJibTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOro npeamMera «MareMaTHKa» XapaKTepU3yITCS
OBJIAJICHUEM YHUBEPCAIBHBIMU HOZHAGAMEIbHBIMU OCUCMEUMU, YHUBEPCAbHLIMU KOMMYHUKAMUBHLIMU OeUCMEUIMU,
VHUBEPCANbHbIMU PE2YIAMUBHBIMU OeUCBUIMU.

1) Vnusepcaivnvie noznasamenvhwvle Oeticmeus, obecnewusaiom @Qopmuposanue 6a308bIX KOSHUMUGHBIX
npoyeccog obyuarowuxcsa (oceoeHue Memooo8 NOSHAHUS OKpYyx#carowezo Mupd, HnpuUMeHeHue J102UYecKUx,
ucc1e008amenbCKuX onepayutl, ymeHuil pabomams ¢ ungopmayuetr).

bazoBrie noruueckue aecTBUS:

®  BEBIABJIATH U XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEeMaTHICCKUX O0BEKTOB, OHSATHHA, OTHOIICHHH

MEXIy TOHSATHSIMH; (OPMYIHPOBATH ONPEACICHUS IMOHITHH; YCTAHABIMBATH CYIICCTBCHHBIH MPU3HAK
KJaccu(hUKaIU, OCHOBAHUS JIIsl 000OIICHHS U CPABHECHUS, KPUTSPUH MIPOBOIUMOTO aHAJIH3A;

®  BOCHPUHHMATH, (POPMYITHUPOBATH W TNPEOOPA3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIC W OTPHIATCIBHBIC,

€IMHUYHbIC, YACTHBIC U O0IIINE; YCIOBHbIE;
®  BBUIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTHUBOpPEeYWs B (akrax, JaHHBIX,
HAOJIIOCHUAX U YTBEPIKICHUSX; PEIaraTh KPUTEPHUHU /IS BRISIBIICHHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA;

®  eNaTh BBIBOJBI C KCIIOJH30BAHWEM 3aKOHOB JIOTHMKH, JCAYKTHBHBIX W HHIYKTHBHBIX YMO3aKIIIOYCHHH,
YMO3AKJIIOYEHUH 110 aHAJIOTHH;

®  IPOBOJUTH CAMOCTOSTEIBHO JOKA3aTEIhCTBA MATEMATHYCCKUX YTBEPXKICHHUH (IPSMBIC U OT IPOTUBHOTO),
BEICTPaMBATh ApPTyYMCHTAIUIO, IMPHBOAHWTH IPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBCHHEIC
CY)KICHUS 1 BBIBOJIBI;

e BBIOMpaTh CHOCOO perieHus y4eOHOH 3amauyd (CpaBHHBATH HECKOJBKO BapHAHTOB PEIICHUS, BBIOMPATH
HanOoJIee MOXOMSIIUI ¢ YYETOM CaMOCTOSITEIIEHO BEIJICIICHHBIX KPUTECPHEB).



bazoBsie HUCCICA0OBATCIIbCKHUE ﬂeﬁCTBHHZ

HCTIONB30BaTh BOMPOCH KaK HMCCIENOBATENbCKUA HWHCTPYMEHT MO3HAHUS; (OPMYIHPOBAaTH BOMPOCHI,
¢uKcupyomue IpoTHBOpeYre, MpodIeMy, YCTaHABIMBATh MCKOMOE M IaHHOE, (JOPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO IO3UIIIIO, MHCHHE;

MIPOBOJIUTh CaMOCTOSATENBHO CIDIAHUPOBAHHBIM  SKCIIEPUMEHT, WCCICIOBAaHWE [0  YCTAHOBIICHHIO
OCOOCHHOCTEH MaTeMaTHIeCKOT0 OOBEKTa, SBJICHUS, IIPOILECCA, BBIABICHHUIO 3aBHCHMOCTEH MEXIy
00BEKTaMU, SIBIICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSATENILHO (hOPMYITHPOBATh OOOOIICHUS W BBIBOJBI IO pPE3yJbTaTaM MPOBEASHHOTO HAOIOICHUS,
UCCIICIOBAHMUS, OLICHUBATh JOCTOBEPHOCTH TIOJIYYCHHBIX PE3YJIbTATOB, BBIBOJOB 1 0000IICHU;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpoOIlecca, a TaKKe BBIABUTAThH MPEATNONOKEHUS O €r0 Pa3BUTHUU B
HOBBIX YCJIOBHSIX.

Pabora ¢ undopmarueii:

BBIABIIATH Ae(UIUTHI HH(POpMANNH, JaHHBIX, HEOOXOANMBIX AJISI OTBETA HA BOIIPOC U [UISl PEILICHUS 3aJauH;
BBIOMpaTh HMHGOPMAIMIO M3 HCTOYHHKOB pAa3IWYHBIX THUIIOB, AaHAIN3UPOBATh, CHCTEMAaTH3UPOBATH H
HMHTEPIIPETHPOBATh HHYOPMALIMIO PA3THIHBIX BHAOB M ()OPM MPEACTABICHUS;

CTPYKTYPHUpPOBaTh HMHGOPMALHIO, TIPEICTABIATE €€ B PA3IMIHBIX (opMax, HITIOCTPUPOBATH IpadpuIecKy;
OILIEHMBATh HAJIEKHOCTH MH(OPMALIUH IO CAMOCTOSITENBEHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KommynukamugHsle oelicmeaust, 00ecneyusam chopmuposanHoCmy COYUATbHBIX HABLIKOS
obyuarlowguxcs.
OOenue:

BOCIIPUHUMATH U (POPMYIIUPOBATH CYKJCHUS B COOTBETCTBUH C YCIIOBUSIMU M LIEJIIMH OOLICHUSI; SICHO, TOYHO,
IPaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHMs B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIY
peleHus 3a1a41, KOMMEHTHPOBATh NOJTyUYCHHBIH pe3ybTarT;

B X0/ OOCY)KICHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKAaeMOI TEMBI, TPOOIEMBI, pelIaeMoi 3a1auH,
BBICKa3bIBaTh HJIEH, HALICIICHHBIE HAa TOUCK PELIEHHUS; COMOCTABIATE CBOH CYKICHHUS C CYXKICHUSIMH OPYTUX
YYaCTHHKOB JTMAJIOTa, 00HAPYKNBATh Pa3JInune U CXOJCTBO MO3UINH; B KOPPEKTHOU popme HopMyTHpOBaTH
pa3HOIIIACHsl, CBOM BO3PaXKECHUS;

MPECTaBIATh PE3YIbTATHI PEIICHHS 33Ja4d, SKCIIEPHMEHTA, HCCIENOBAHMSA, IMPOEKTA; CAMOCTOSTENBHO
BBIOMpATh opMaT BBICTYILICHHUS ¢ YYETOM 3a/1ad IPE3CHTALMN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyAHUYECTBO:

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON M WHAMBHUIYATbHOW paOOTHI MPU PEHICHUH YUeOHBIX
3a/1a4; TPUHUMATh 1eJb COBMECTHOW JIEATEIbHOCTH, IUIAHUPOBATh OPTaHHM3AIMI0 COBMECTHOH paboTHI,
pacrpenenaTh BUIbI pabOT, TOTOBAPHUBATHCS, 00CYKAAThH MPOIECC M PE3yNIbTaT paboThl; 0000[aTh MHCHUS
HECKOJBKUX JIIOJICH;

Y4acTBOBATh B TPYIIOBEIX (popMax paboTsl (00CYX)IeHHs, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBI» U WHBIE);
BEITIOJTHATh CBOIO YacTh pabOTHl W KOOPAMHUPOBATh CBOW JCHCTBHA C APYTUMH YICHAMH KOMAaHIIBI,
OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUI MPOAYKT IO KPUTEPHIM, CHOPMYITHPOBAHHBIM YIaCTHHKAMH
B3aUMO/ICHCTBHSL.

3) Vuueepcanvhvie pezynsmuensle Oeticmeusi, obecneuusaiom @GopMupoSanue CMbICIO8bIX YCMAHOBOK U
JICUBHEHHBIX HABBIKOG IUYHOCTIUL.
CamMoopranuzanms:

COCTaBIIATH IUJIaH, aJITOPUTM PELICHUS 3a/1a4M, BEIOUPATh CIIOCOO PEUIeHUs ¢ YIETOM MMEIOIIUXCS PECYPCOB U

COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh X KOPPEKTHPOBATh BAPHAHTHI PEIICHHUI ¢ yIETOM HOBOM MH(pOpMAIHH.
CaMOKOHTpPOJIb:

BJIAJI€Th HAaBBIKAMHU MO3HABATEIHLHOM pe(bnechH/I KaK OCO3HaHUs COBEPHIACMbIX JIECTBUM U MBICIIMTEIIBHBIX
IpoHecCcoB, UX PE3YJIbTATOB; BJIAJCTH criocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpoHecca U pe3yjibTaTa
peaieHus MaTeMaTH4IeCKoi 3aa4yu,

npeABUACTL TPYAHOCTH, KOTOPBLIC MOI'YT BO3HUKHYTb HPH PCEHICHUW 3a/a4v, BHOCHUTH KOPPCKTUBBI B
JCATCIBHOCTE HA OCHOBE HOBEBIX 06CTOHT€J’ILCTB, JaHHBbIX, Haﬁ,[[eHHLIX OH.II/I6OK, BBIAABJICHHBIX "I“py,[[HOCTeﬁ;
OLICHMBATb COOTBETCTBUC pE3YyJbTaTa LEJIW W YCIOBUAM, OOBSICHATE NpUYUHbl JOCTUIKCHHUSA HWIIN
HEAOCTUIKCHUS PE3YJIbTATOB ACATCIIbBHOCTU, HAXOAUTH OIIII/I6Ky, JaBaThb OLICHKY l'[pI/IO6p€TéHHOMy OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

OcBoenne ydeOHOTO Kypca «AnreOpa W Havala MAaTeMaTHYeCKOTO aHAJIM3a» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHus JOJDKHO 00ECTICUNBATh JOCTIDKEHHE CIICAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB!

10 KJIIACC

Yucyia 1 BLIYHCIEHHUS



OmnepupoBath MOHATHAMH: PAaLMOHAJIBHOE M AEHCTBUTEIHHOE YWCIO, OOBIKHOBEHHAs M AECATHYHAS JpOOb,
MIPOLIEHTHI.

BrImonHATE apudMeTHIecKre ONepaIii ¢ paioHAIEHBIMU U JCHCTBUTEIHHBIMH YHCIaMH.

BrmonHAT NpHONMIKEHHBIE BBIYHCICHAS, WCHOJIB3YS NPABWIA OKPYTICHHS, IENaTh NPHKUIKY W OICHKY
pe3ynbTara BEIYUCICHHUM.

OmnepupoBaTh MOHATUSAME: CTETIEH C IENTBIM ITOKa3aTeNIeM; CTaHAapTHAs (popMa 3arnc AeUCTBUTEIHHOTO YHCIA,
KOpEHb HATypaJbHOH CTEIEHH; HCIIONB30BaTh HMOAXOIAMIYI0 (opMy 3ammcH OEHCTBUTENBHBIX YHCEN IS PEIICHUSI
MIPAKTUYECKUX 3a/1a4 U NPEICTaBICHNUS JaHHbIX.

OnepupoBaTe MOHATHAMU: CHHYC, KOCHHYC U TaHI€HC TIIPOM3BOJIBHOIO YIJIa; WHCIOJNb30BaTh 3aIlUCh
MIPOM3BOJILHOTO yIJIa Yyepe3 00paTHhIE TPUTOHOMETPHYECKHE (YHKINH.

YpaBHeHHus ¥ HepaBeHCTBA

OnepupoBaTh NOHATHUAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO; I€J0€, PAlMOHAIbHOE, HPPALUOHAIBHOE
YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUIECKOE YPAaBHEHUE;

BrImonHATE IpeoOpa3zoBaHus TPUTOHOMETPHUECKUX BHIPAKEHUH U pelIaTh TPHTOHOMETPHUYECKIE YPaBHCHHUS.

BrImoHATE Tpeodpa3oBaHus HENbIX, PAHOHATIBHBIX W HPPAIIMOHAIBEHBIX BEIPAKEHHUH U PEIIaTh OCHOBHBIC THITBI
LIENbIX, PAlIMOHANBHBIX U UPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS W HEPABEHCTBA U PEIICHMS MAaTEMAaTHICCKUX 3a7a4 W 3a/1a4 U3 pa3IHyHbIX oOacTel
HAyKU U pealbHON )KU3HU.

MopenupoBarh peajbHbIE CUTYallMU Ha SI3bIKE anreOpbl, COCTAaBISATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA II0
YCIIOBHIO 3aJ[au¥, UCCIIEAOBATh TOCTPOCHHBIE MOJIEJIN C HCIOJIH30BAHUEM allllapaTa anreOpsl.

@OyHKIHMH U rpaduKH

OrnepupoBath MOHATUAMU: (HYHKIIHS, CIOCOOBI 3aIaHusI PYHKIIUHU, 00JIACTh ONPEICICHHS K MHOXKECTBO 3HAYCHUN
¢byHKIMHY, rpaduk GYHKIMH, B3aUMHO 00paTHbIe ()yHKIHH.

OmnepupoBaTh MOHATHIMU: YETHOCTD U HEUETHOCTh (PYHKUNH, HYJIN (QYHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKIUH IS pEIICHHUS ypaBHEHUH.

Crtpouth u 4uTaTh TpadUKU JTHHEHHON (YHKIMH, KBagpaTHYHOW (DYHKINH, CTETICHHOW (PYHKIMH C IEIBIM
[I0KAa3aTEeJEM.

Hcnonp3oBaTh rpaduku GyHKINN IS HCCIIEI0BAHIUS MPOIIECCOB M 3aBUCHUMOCTEH MIPH PEIICHIH 32144 U3 JPYTUX
y4eOHBIX IPEAMETOB U pPEaNbHOM )KU3HH; BBIPAXKATh (POPMyIIaMH 3aBHCHMOCTH MEXTy BEITHINHAMU.

Hayasa MaTeMaTH4eCKOI0 aHAJIM3a

OmnepupoBaTh MOHATHIMU: [TOCIEA0BATENLHOCTD, apu(MeTHYecKast U TeOMETpUIEcKas IPOTrPEeCCHH.

OnepupoBath TMOHATHAMHU: OECKOHEYHO YOBIBAIOIIAs TEOMETpHUYECKas MpPOTPECcCHs, CyMMa OCCKOHEYHO
yOBIBaOIIEH FreOMETPHUUECKON MPOTPeCcCu.

3aaBaTh MOCIIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Vcnonp30BaTh CBOWCTBA MOCIIEAOBATEILHOCTEH M MPOTPECCHil AJS PEIIeHUS pealbHBIX 3ajad MPUKIIAaTIHOTO
Xapakrepa.

MHo:kecTBa M JIOTMKA

OnepupoBarh NOHATHSIMHI: MHOXECTBO, ONlEpallMK HaJl MHOXKXECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapaT AJis ONMCAaHUS pEealbHbIX NPOLECCOB M SIBICHHUH, IpU
peIIeHNH 3a7a4 U3 IPYTUX YIeOHBIX IPEIMETOB.

OnepupoBath NOHATHAMU: ONIPEAEICHHE, TEOPEMA, CIEACTBHE, J0KA3aTEIbCTBO.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoaunuecTBo uacoB




Ne  HammeHoBaHHe pa3/iesioB H JIEKTPOHHBI
n/  TeM NPOrpamMMmbl Bce Konrpoas, Hparcrisec e (uugpossie)
HbIE KHe
n ro o0pa3oBarteib
padoThI padoThI
HbIE pecypchbl
MHokecTBa palluOHAJIBHBIX U POII OUITH
JEHUCTBUTENBHBIX YHCEI. 14 1 1
PannonaneHble ypaBHEHU U
HEPABEHCTBA
OyHKIUYN U TpapuKu. POII OUITH
Crenens ¢ 1eIbIM 6
II0Ka3aTesieM
ApudmeTrueckuii KOpeHb N— POIII OUITHN
oii crenenu. MppaunoHaibHble 18 1+1
YpaBHEHHUS U HEPABEHCTBA
DopMyiibl POII OUIH
TpUroHoMerpuu. Tpuronomerp 22 1 1
NYECKUE YPABHEHUS
[TocnenoBarenbHOCTH U 5 PO ®UITN
IIPOrpeccuu
[ToBTOpeHme, 06001IEHNE, 3 | POII OUIIN
CUCTeMAaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB 68 5 )
I10 ITPOIT'PAMME
MHOYPOUYHOE IINTAHUPOBAHHUE
10 KITACC
Ne Koau4vecTBo 4acoB Jlara Hom.
n/ Tema ypoka Bcer  KonTpoibu [MpakTnyeck H3yYeHH  3a/1aHHU
n 0 ble padoThl ue padoTbl | e
Bxomnas Ne 29
KOHTpPOJIbHAs
pabota Nel.
MHOX€eCTBO, 1
oleparu Haj
MHO>KECTBaMHU.
JnarpamMmsl
Diinepa—Benna




Panmonanbubie
Yyuca.
OOBIKHOBEHHBIE U
JecATUYHbIE pooHu,
MIPOLICHTHI,
OCCKOHEUHBIE
MIEPHOIUICCKHE
npodu

Ne4d7

Apudmernueckue
OTIepaLInH C
paroHaIbHBIMU
YHClIaMH,
npeoOpa3oBaHMs
YHCIIOBBIX
BBIPAYKCHU I

[Ipumenenne
npobeit u
MPOLIEHTOB JIJIsi
peuieHus
MPUKJIAJHBIX 3a/1a4
W3 pa3IMYHbIX
OTpaciieil 3HaHUM U
peanbHOU KU3HU

[Ipumenenne
npobeit u
MPOLEHTOB JIJIA
peleHus
MPUKIAAHBIX 33724
W3 Pa3InYHbIX
OTpaciiel 3HaHUHN U
peanbHOU KU3HU

Ne49

Ne55

Ne60

JleicTBUTENbHBIE
4Jpcia.
PannonansHbie 1
HppalMOHAIIbHbIE
qyucna

Ne81

Apudmernueckue
OIIEpaLUH C
NENCTBUTEIBbHBIMU
qucIaMu

Ne92

[Tpubnmxénnbie
BBIUHCIICHHUS,
npaBuiia
OKpYIJIEHUS,
MIPUKUIKA U OLIEHKA

NeO6




pe3ynbTaTa
BBEIYMCIICHUH

ToxxnecTBa 1
TOKICCTBEHHbBIE
npeoOpa3oBaHUs

Ne98

10

VYpaBHeHHE, KOPEHb
ypaBHEHUA

Nel03

11

12

Hepagencrso,
pelieHue
HEpaBEHCTBaA

Merto nHTEpBANIOB

Nell12

Nell4

13

Permrenue neneix u
IpoOHO-
palMoHaIBHBIX
YpPaBHEHUU U
HEPaBEHCTB

Nell6

14

15

KonTponbnas
pabota Ne 2 o
Teme: "MHokecTBa
palMOHAIBHBIX U
JIEHCTBUTEIILHBIX
YHCel.
PanmonanbHbie
ypaBHEHUS U
HEPAaBEHCTB"
OyHKIUA, CTTOCOOBI

3aJjaHus (QYHKIHU.
B3aumHo oGpatHble

byHKIIUN

Nell9 1.2

16

17

I'paduk pynkumu.
Obnactb
OIpeJIeJIeHUs U
MHOECTBO
3Ha4eHUN PYHKIUH.
Hynu gyHkmm.
[IpomexyTku
3HAaKOIIOCTOSTHCTBA

YETHEBIE U HEYETHDBIE
byHKITII

Nell9 3.4

Nel20
1.2

18

CreneHs ¢ 11eJIBIM
IMOKa3aTeIeM.
CrangaprtHas popma
3aITUCH

Nel20
3.4




JNIEUCTBUTEILHOIO
qHCia

19

[Ipatnueckas
paborta
Nel.HUcnonp3oBanue
HOIXOISIIEH
(dhopMEI 3anTCH
JIEHCTBUTEITLHBIX
YUCEJ JJISl peIeHUs
MPAKTUIECKHIX
3aJa4 U
MpEeACTABICHUS
JaHHBIX

20

CrernenHas
byHKIHSA C
HaTypaJibHbIM U
LEIBIM
noka3zareneM. E€
CBOlCcTBa U Trpaduk

Nel21 1,2

21

Apudmernieckuit
KOpEHb
HaTypaJlbHOU
CTENEeH!

Nel24 12

22

Apudmernieckuit
KOPEHb
HaTypaJIbHOU
CTETICHU

Ne 124
34

23

CaoiicTBa
apudmeTnyeckoro
KOpHS HaTypaJIbHON
CTETICHU

Nel24 4,5

24

CaoiicTBa
apudmeTnyeckoro
KOpHS HaTypaJbHON
CTETeHU

Nel24 6,7

25

26

27

CaoiicTBa
apudmeTnyecKoro
KOpHS HaTypaJbHON
CTETeHU

JleiicTBus ¢
apuMeTuIecKuMu
KOpHSIMH N—OU
CTETIEHU

JleicTBHS C
apuMeTuIecKuMu

Nel24 8

Ne30 1,2

Ne32 1,2




KOpHSIMU N—Oi
CTETeHU

28

29

JHeicTBus ¢
apu(pMETHIECKUMH
KOPHSIMU N—OM
CTETeHU

JHeicTBus ¢
apu(PMETHIECKUMH
KOPHSIMU N—OM
CTETeHU

Ne33 1

Ne33 2

30

JHeicTBus ¢
apupMeTHIeCKUMU
KOpPHSIMU N—OM
CTETeHU

Ne34 1

31

IIpomexxyrounas
aTTecranus 1o
uroram 1-
rosryr.Ne3.

32

Pemenue
HMppalUOHAIbHBIX
YpPaBHEHUU U
HEpPABEHCTB

Ne 1381

33

34

35

36

Pemenue
HppalUOHAIbHBIX
YpPaBHEHUU U
HEpPABEHCTB

Pemenue
HWppalMOHATIbHBIX
YpPaBHEHUU U
HEpPABEHCTB

Pemenue
HMppaLMOHAJIbHBIX
YpPaBHEHUU U
HEpPABEHCTB

CsoiicTBa u rpauk
KOpPHS N-0ii CTeTeHn

Nel38 2

Nel39 1

Nel39 2

Ne216 1

37

CsoiicTBa 1 rpadux
KOpHSI N-OW CTENEHU

Ne216 2

38

KoHntponbHas
paborta Ne3 mo Teme:
"ApudpmeTrnueckuii
KOpEHb N—0H
CTETEeHH.
WppatnmonanbHele




ypaBHEHHUS U
HepaBeHCTBA"

39

Cunyc, KOCUHYC U
TaHT'€HC YUCIIOBOTO
aprymeHra

Ne430 1

40

Cunyc, KOCuHyC U
TAHTEHC YUCIIOBOTO
aprymeHTa

Ne430 2

41

Apxkcunyc,
ApPKKOCHHYC U
apKTaHI€HC
YK CIIOBOTO
aprymMeHTa

Ne 568 1

42

Apxkcunyc,
aApPKKOCHHYC U
apKTaHI€HC
YK CIIOBOTO
apryMeHra

Ne603 1

43

Tpuronomerpuueck
ast OKPY>KHOCTb,
onpeeIcHue
TPUTOHOMETPUYECKH
X (QYHKIHIA

YK CIIOBOTO
apryMmeHra

Ne 458 1

44

45

Tpuronomerpuueck
ast OKPY>KHOCTb,
OIIpezie/IEHNE
TPUTOHOMETPUYECKH
X (QyHKIHIA

YK CIIOBOTO
aprymeHra
OcHoBHBIE
TPUTOHOMETPUYECKH

e popmyibl

Ne458 2

463 Nel

46

OcHoBHbIE
TPUTOHOMETPHYECKH
e popmyel

Ned63 2

47

OcHOBHBIE
TPUTOHOMETPUIECKHU
e popMyIbl

Ned64 1

48

IIpaxTrueckas
paborta Ne 2.
OcHoBHbIE




TPUTOHOMETPHYECKU
e hopMyIIBI

49

[IpeobpazoBanue
TPUTOHOMETPUYECKH
X BbIpaKEHU

Ne571 1

50

[IpeoOpaszoBanue
TPUTOHOMETPUYCCKH
X BbIpaKEHU

Ne571 2

51

52

53

[IpeoOpaszoBanue
TPUTOHOMETPHUYECKU
X BBIPAKECHUU

[IpeobpazoBanue
TPUTOHOMETPUYECKH
X BBIPAKECHUU

[IpeobpazoBanue

TPUTOHOMETPUYECKH
X BbIpaKEHUU

Ne575 1

Ne5751

Ne579°1

54

Pemenne
TPUTOHOMETPUYECKH
X YpaBHEHUI

Ne582 1

55

Pemenne
TPUTOHOMETPUYECKU
X YPaBHEHHU

Ne582 2

56

57

58

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHU

Pemenue
TPUTOHOMETPUYECKU
X YpaBHEHUM
Pemenue
TPUTOHOMETPUYECKU
X YpaBHEHUM

Ne583

Ne584

Ne585'1

59

Pemenne
TPUTOHOMETPUYECKU
X YpaBHEHUM

Ne585 2

60

KoHntponbHas
pabota Ne4 mo teme:
"®opmyibl
TPUTOHOMETPHH.
Tpuronomerpuueck
ue ypaBHeHuUs"

61

TlocienoBaTenbHOCT
H, CIIOCOOKI 3aJaHUs
IMOCIEI0BATENLHOCT

3anuch B
TeTpaan




eil. MoOHOTOHHEIE
IIOCJIEOBATEIHHOCT
)41

62

Apudmernueckas u
reoMeTpHYIeCKast
MIPOTPECCUU.
Hcnonb3oBanue
MIPOTPECCUU ISt
pElICHUs PeaTbHBIX
3a/1a4 MPUKIIATHOTO
Xapakrepa

3amnuch B
TeTpaau

63

beckoneuno
yOBIBaroIas
reoMeTpuyecKas
nporpeccusi. Cymma
OECKOHEYHO
yObIBaroIIei
rCOMETPHYCCKOMN
IIPOrPeCcCUuu

3anuch B
TeTpaau

64

65

DopmyJia CIOKHBIX
IIPOLIEHTOB

DopmyJia CIOKHBIX
MIPOLIEHTOB

3anuceh B
TeTpaau

3amnuch B
TeTpau

66

O06001enue,
CHCTEMAaTHU3alHs
3HaHUH 3a KypC
anreOpsl U HAvall
MaTeMaTU4eCKOro
a"ann3a 10 xiracca

3amnuch B
TeTpaau

67

[Ipomexyrounas
aTTecTanus 1o
WUTOTaM 2-TIOJIYT.
KOHTPOJIbHAS
pabota Ne5

68

O0o006111EHNE,
CHCTEMAaTH3alHs
3HaHMUH 32 KypC
anreOpsl U HAYall
MaTeMaTU4YeCKOTO
a"anu3a 10 kiacca

OBILIEE KOJIMYECTBO
YACOB I10
[MPOT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /JUIS1 YYHEHUKA

» MaTtemaruka: anre0dpa v Hauajaa MaTEeMaTHYCCKOTO aHalIu3a, reoMeTpusi. AnreOpa U Havyana
MaTeMmatudeckoro aHanmusa, 10-11 xmaccsl/ Anmumos IILA., Komsarun FO.M., TkageBa M.B. u npyrue,
AxnunonepHoe obmectBo «M3marenscTBO «IIpocBemenues

METOJUYECKHUE MATEPUAJIBI 1JISA YYUTEJIS

JIuausa YMK (10-11)

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
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