AHHOTauMA K padoyeil nporpaMmMe y4e0HOro npeamera «AJjredpa 1 HayaJia
MaTeMaTH4YeCKoro anaausa. bazosrblii yposenb» B 11 kiacce

PabGouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIO
aHanu3a» 0a3oBOro ypoBHs st oOydaromuxcs 10 —11 knmaccoB paspaboTaHa Ha
ocHOBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIFOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyanma MaTeMaTHYeCKOTO aHAIIM3a» SIBISETCS OJIHUM W3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAJIbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (DOPMHPYET JOTHYECKOE H
abCTpakTHOE MBINUICHWE YyYalllUuXCs Ha ypOBHE, HEOOXOTUMOM JUISI OCBOCHHUS
KypcoB WHGPOpPMATHKH, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JAaHHOTO Kypca ydalluecs OBJaJeBAlOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayK#, KoTopas GOpMyIUPYyET CBOM JOCTHKEHHSI B MATeMaTHIeCKon (hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHalIM3a 3aKJIabIBACT OCHOBY JISI
YCIIENITHOT'O OBNAJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTHH, TTOHUMAHHUS
OCHOBHBIX TCHICHIMA OKOHOMHUKH W OOIICCTBEHHON JKWU3HU, TIO3BOJISIET
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJB30BaTh UX B TOBCEIHEBHOHN JXKM3HU. B TOXe BpeMs OBIIaJCHHEC
a0CTpaKTHBIMU ¥ JIOTHYECKH CTPOTMMH MAaTEMAaTUYECKUMH KOHCTPYKIIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUE U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MATEMaTHYECKOTO aHaiW3a B CTaplIed IIKOJEe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MO peaJbHBIX CUTYallMd W WHTEPHPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpHUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ X aBTOPAMH.

OOKYMEHT NoanmcAH
SMIEKTPOHHOW NOAMNCbIO
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Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CocOOCTBYIOMINI (OpMHUPOBAHUIO
HAy4yHOTO MHPOBO33pPEHHUS, TaK U uepe3 crneruduky ydeOHOU AesTeTbHOCTH,
Tpedyromen CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOAOJKUTETBHOU
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYUYECHHBIN pe3yibTar.

B ocHoBe Mmetonuku oOydeHHsT aireOpe W HadallaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0Y4YCHUS.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTHYECKOTr0 aHaJIN3ay BKIIOYAeT
CIEYIOLIUE COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIUUCICHUA,
«Dynkiuu  u - rpadukuy, «YpaBHeHHUS UM HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanusay, «MHokecTBa M JOTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOANYECKUE JIMHUU H3Yy4alOTCs HA NPOTSIKEHUHM JBYX JET
oOydeHus B cTaplied IIKOJie, €CTECTBEHHO JIOMOJIHSIS JAPYT JIpyra U MOCTETIEHHO
HACHIIIAsICh HOBBIMM Te€MaMHU U  pasfaenamu. JlaHHbBIA Kypc  SIBJsieTCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOJIbKUX
MaTeMaTHYECKUX JUCIUIUINH: aaredpa, TPUTOHOMETPHUSI, MATEMAaTHUCCKUN aHaJIH3,
Teopusi MHOXKeCTB M Ap. Ilo mMepe Toro kak ywaruecs OBjIaJeBarOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, Yy HUX MOCIEI0BATEILHO (GOPMUPYETCS U
COBEPIIECHCTBYETCSA YMEHHE CTPOUTh MATEMAaTUYECKYyI0 MOJEIb pPealbHOM
CUTyallud, TPUMEHSITh 3HAHUA, TMOJyYeHHbIE B Kypce «Anrebpa M Hauajia
MaTEMaTUYECKOT0 aHaju3ay, JJIs PElIeHHUs] CaMOCTOSITENIbHO ChOopMyITUpOBAaHHOM
MaTeMaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopaepxaTtenbHO-MeTOANYECKAsA JTUHUS «YUuciaa W BBIYMCIEHUS» 3aBEPILACT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
UCIIOJIb30BaHUE DPA3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO 4YHWCJIA, YMEHHE
pallMOHATLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TOMYyYarT HaBBIKHM NPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
HCIOJIb30BAHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHHUM.

JIuans «YpaBHEHHS] U HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHWH BCETO
oOydeHHMsI B CTapuied IIKOJIe, TOCKOJIBKY B KaXIOM pa3jelie MpOorpaMMbI
MPETYCMOTPEHO pEIIEHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecs: oBlaeBalOT
pPa3IMYHBIMUA METOJAMHU PEUIEHUs ILENbIX, PalMOHAIbHBIX, HPPAlUOHATBHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKUX ¢  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHBIE YMEHHS UCTIOIB3YIOTCS IPU UCCIEA0BAHUN
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pEIICHUWH MPUKIAAHBIX 3ajlad M 3aJa4 Ha
HaxOXXJICHUE HAuOONbIIMX ¢ HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas



colep)karesibHas JIMHMS BKIIOYAaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATD pacuy€Thl Mo (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
collepKallluX CTENeHH W Jjorapudmel. brarogaps u3ydeHuro aiareOpanvyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUICHUS YyYalluXcs, (OPMUPYIOTCS HABBIKU JEIyKTUBHBIX
paccykaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npeniaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUISl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3374, HATJISAIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUSA «DyHKUMU H  TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMU JMHUASIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
NIOCJIEI0BATENIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBaTh TMOJNy4YeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYTHBIX 00Yy4aroIUMCs, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTh MCCIIEA0BATh U
cTpoutTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
YCKOpeHMsI IpoueccoB. JlaHHasg colepkarenpHas JIMHHAA OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENIEH peajbHbIX CHUTyaluM,
HaXO0XJICHUS] HAWJIY4YIlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMHUPOBAHUIO YMEHHH PACIO3HABATH TMPOSIBICHHS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHMKEe M HcKyccTBe. OOyuarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.



ConepxarenbHO-MeTOAUYECKAs TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBAILIIEHA  JJIEMEHTaM  TEOPMH  MHOMKECTB.  T€0pEeTUKO-MHOKECTBEHHBIE
MPEACTABJICHUS ITPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MAaTEMATHUKU U MPELIararoT
HauOosiee YHUBEPCATIbHBIN A3bIK, 0OBEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHNUM, OHU CBSA3BIBAIOT PAa3HbIE MATEMATUYECKHE AUCLUILUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH IIKOJBHUKY ITOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MAaTEMAaTUKU W MCIIOJb30BaTh €ro IS
BBIPAXKEHHST CBOUX MBICJIEH.

B kypce «Anrebpa u Hauajsa MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTU4YECKOr0 MOJEIMPOBAHUS, KOTOPbIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MOCTPOCHUSI MOJIEJICH peaTbHbIX CUTYaIlNH, UCCIEIOBAHMUS
ATUX MOJeNiel C MOMOIIbIO anmapara ajredpbl 1 MaTeMaTHUYecKOro aHaiu3a |
UHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUICTEHBI B KaXbli
U3 pa3ziesIoB IPOrPaMMBbl, IIOCKOJIBKY BECh MAaTepUall Kypca IIUPOKO UCIIOJIb3YETCs
IUI PEICHUs MPUKIAAHbIX 3a1a4. [[py pemeHnn peanbHbIX MPAKTUYECKUX 3a1a4
y4yaliuecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BATh AHAIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHHS TPHUKIIATHBIX
3aJlay OpraHM3yeTcs B MpOIIecCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayalia
MaTeMaTUYECKOI0 aHaJIn3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM muiaHe Ha HW3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYECKOIO
aHaju3a Ha 6a30BOM ypoBHe oTBoauTcs B 11 Kimacce 3 Waca B HEIEIO, BCETO 3a
rojx ooyuenuss — 102 gaca.

IINIAHUPYEMBIE PE3YJIBTATHI

OcBoenue ydeOHoro mpemmera «MaremaTtukay HOHKHO OOECIeYynBaTh
JOCTI)KEHUE HA YPOBHE CPEHETO 001Iero 00pa3oBaHus CIEAYIONINX TUYHOCTHBIX,
MeETaIpeJIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHUS MPOTpaMMbl y4€OHOro mpeameTa
«MaremaTuKa» XapakTepU3yHTCS:

['paxxnaHckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIUKA O0YYAIOIIETrOoCsl KAaK aKTUBHOTO
U OTBETCTBEHHOrO0 WJI€HAa POCCUICKOr0 OOIIEeCTBa, MPEJICTABICHHEM O



MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUIA,
Mmpoleayp TpaxaaHCKoro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aHMOJICICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HX
(GYHKUMSAMH U Ha3HAYEHHEM.

[TatrproTyeCcKO€ BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPasKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPONUIOMY Y HACTOAIIEMY POCCUUCKONW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOW LIKOJIBI,
K KCIOJIb30BAaHUIO ITUX JIOCTIKEHUH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, DJTHYECKOTO  IOBEJICHMUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyYIIEro.

DCTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pellIeHUH, pacCyKJIeHUl;
BOCIIPUMMYHMBOCTBIO K MATEMATHYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHSI TMPUMEHSATH MaTeMaTHuYeCKue 3HaHUS B
MHTEepecax 3A0pOBOro U 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTAaHHE, COANIAHCUPOBAHHBIA PEXKUM 3aHATHH U

OTJIbIXa, perymsipHas buzndeckas aKTUBHOCTH); bu3uIECKOro
COBEpPIIICHCTBOBAHUS, npu 3aHATHAX CIIOPTHBHO-03/T0POBUTEILHOM
JESTEILHOCTEIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHEM IICHHOCTH TPYIOIIO0HS, MHTEPECOM K
pasnmuuHbIM  cepam  MPOPECCHOHABHOW  JIESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOH W e€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HCHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0o00Opa30BaHUIO Ha MPOTSHKCHWH BCEH J>KM3HHU, TOTOBHOCTBHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYSCKUX 3a7a4 MAaTEMaTHUYSCKOW HAIIPaBJICHHOCTH.

DKOJIOTMYECKOE BOCITMTAHUE:

c(hOpMHUPOBAHHOCTHIO DKOJIOTUYECKOW KYJIBTYpPHl, TOHHMMAHUEM BIIMSHUS
COITMATbHO-KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIUAILHOM
Cpeabl, OCO3HAHMEM TJOOAJBHOIO  XapakTepa SKOJOTHYSCKHX  IpoOJIeM;
OpHCHTAIMEHl Ha NMPUMCHEHHE MAaTEMAaTHYCCKUX 3HAHHMM JJIA pelieHus 3a7ad B



o0JacTH OKpyKaromieil cpeapl, IUIAHUPOBAHUSA MOCTYINKOB M OLEHKA UX
BO3MOJKHBIX ITOCJIEACTBUI JJIs1 OKPY/KAOLIEH CPEbI.

[leHHOCTH HAYYHOTO MMO3HAHUA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKh M  OOILIECTBEHHOW MPAKTUKW, T[OHUMaHUEM
MaTeMaTUYeCKOM HayKd Kak c@epbl YeIOBEUECKOW JeATEeIbHOCTH, 3TaloB e
pa3BUTHA M 3HAYMMOCTH JUIA Pa3BUTHS UWBWINW3ALWH;, OBJIAJCHUEM SA3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOM KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HCCIEAOBATENBCKYIO JESITENBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOrpamMMbl Y4eOHOTO TpeaMeTa
«MareMaTHKa XapaKTepU3yIOTCS OBJIaJICHUEM YHHBEPCAJTbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMUY, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCBUIMU.

1) Vuusepcanvnvie  noznasamenvnvle  Oelicmaus, obecneyusarom
Gopmuposanue 0Aa308blIX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxci (oceoenue
Memo008  NO3HAHUSL — OKpYMCarmujeco  Mupda,  NpuMeHeHue  JI02UYEeCKUX,
UCcne008amenbCKux onepayuli, ymeHui pabomams ¢ ungpopmayueti).

ba3zoBble tornueckue 1euCcTBUs:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIE NMPU3HAKU MAaTEeMaTHUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY TIMOHATUAMH;, (OPMYIHPOBATH
OTpeJIeICHNs] ~ MOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  IMPU3HAK
KJaccupUKaIMy, OCHOBAHUS Uil OOOOIICHUS W CPaBHCHHS, KPUTEPUU
IPOBOAMMOTO aHAJIN34;

e BOCIpPUHUMATh, (OPMYTUPOBATH M  MPeoOpa3oOBbIBATh  CYXKICHHUS:
YTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M O0OIIueE;
YCIIOBHBIE;

e BBISBISATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npotuBopeunss B (aKTaxX, [aHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npenjgaratb — KpUTEpUM NI BBIABICHUA  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e J€NaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSATEIILHO JI0KA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPKIECHUN (MIPSIMBbIE U OT MPOTHUBHOTO), BHICTPAMBATH apTyMEHTAITUIO,
MPUBOJIUTh TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;



BbIOMpaATh CMOCOO pelleHHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOMpaTh HauWOoyiee MOAXOASAMMA ¢ Yy4ETOM
CaMOCTOSITETILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie uccnenoBaTeILCKUE ACUCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
yCTaHABIMBaTh UCKOMOE M  JaHHOe, (opMupoBaTh  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTHYECKOTOo
0o0BbEKTa, SIBICHMS, NPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SABJICHUSIMHU, POIIECCaAMU;

CaMOCTOATENBHO (POPMYIUPOBATH 000OIEHUS U BBIBOJIBI 11O pe3yJbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaK¥Ke BBIJIBUTaTh
IPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Paborta ¢ nndopmanmeii:

2)

BBISIBIIATH JIeOUIIUTHI UHOOPMALUU, JaHHBIX, HEOOXOIUMBIX ISl OTBETa
Ha BOIIPOC U JIJISl pEeUICHUS 3a/1a4H;
BBIOMpAaTh  WHQOpPMAIMIO W3  HMCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U (hOPM TIPEICTABICHNUS;
CTPYKTYpUPOBaTh MHPOPMAIIHIO, TPEACTABIATh €€ B Pa3IUYHbBIX (hopMax,
WUTFOCTPUPOBATH TPpaUUCCKH;
OILICHUBATh HaIEKHOCTD uHpOpMAIUU o CaMOCTOSITEITLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

CPOPMUPOBAHHOCTIb COYUANBHBIX HABLIKOE 00YUAIOUJUXCSL.
OO0uienue:

BOCIIpUHMMATh ©  (HOPMYyITUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pE€HHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JAaBaThb MOSCHEHUS IO
XOZly pELICHUS 3aa4i, KOMMEHTUPOBATH MTOJYUYEHHBIN PE3YJIbTAT;

B X0Ji€ OOCYXEHHU 3a]1aBaTh BOMPOCHI 10 CYHIECTBY 00CYKAa€MOI TEMBI,
poOJIeMBI, perraeMoi 3aJa4n, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HA TTOWCK
pELICHUS; COMOCTABIIATH CBOM CYXICHUS C CYXICHUAMU JPYIHUX
YYaCTHUKOB JAHaliora, OOHapy»KMBaTh pa3jiMuhe€ M CXOJICTBO MO3ULIMMA; B
KOpPpEKTHOU popMe popMyIupoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;



NpEACTaBIATh  pPE3yJdbTaThl  PEIICHHUS  3aJayd,  JIKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUJIEHUS C YYETOM 3314 MPE3EHTALNN U OCOOCHHOCTEN ayITUTOPHH.

CoTpyaHHUYECTBO:

3)

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON paOOThI MPU PEIIEHUH YUeOHbIX 33]a4; IPUHUMATD LIEJIb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3allil0 COBMECTHOMU
paboThl, pacrpeaensaTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh IPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPyNMnoBbIX (hopMax paboThl (00CYKaeHuUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBINOJHATH CBOK 4YacThb pabOThl U
KOOpJMHUPOBATh CBOM JEHUCTBUS C JPYTMMH YJ€HaMU KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHS.

Vuueepcanvnvie  pecynamuenvie  Oeiicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranuzanus:

COCTABJIATH IUIAH, AJITOPUTM PCHICHUA 3a1a4U, BLI6I/IpaTI) CII0C00 peuicHus €

y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOPMAIIIH.
CaMOKOHTpOJIb:

BJa/JI€Th HABBIKAMHM TII03HABATENIbHOW peQIeKCMH KaK OCO3HAHUs
COBEpIIAEMBIX JIEHCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIQJeTh CIMOCOOAMH  CAMOINPOBEPKH, CaMOKOHTpPOJIS TIpolecca u
pe3yibpTaTa peuieHrus MaTeMaTUYECKON 3aa4u;

OpEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpU PEIICHUU
3a/1aud, BHOCHTb KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, IAHHBIX, HAWIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW € YCIOBUSAM, OOBSCHATH
IIPUYUHBI JTOCTH)KECHUS WIM HENOCTHMIKECHUS PEe3yJIbTATOB JESTEIBbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTO Kypca «Anredpa ¥ Havajga MaTeMaTHYECKOTO aHaIu3a»
Ha YpOBHE CpeaHEro oO0Iero oOpa3oBaHUs TODKHO 00ECIeYHBATH JTOCTHIKCHHE
CJIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

11 KVIACC



Yucaa v BbIYMCICHUS

OnepupoBaTh MNOHATHUSMH: HATYPAIbHOE, LEJIOE€ YHUCIO; HCIOJIb30BAThH
MPU3HAKU JIEIUMOCTH LIEJBIX YHCEI, PA3JI0AKEHHUE YUCIA HA MPOCTHIE MHOXHUTEIU
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIIMOHATIBHBIM MOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: JorapudM UuCIa, TECATHUYHBIE U HaATypajbHbIE
Jorapupmsl.

YpaBHeHUA ¥ HEPABEHCTBA

[IpuMensTh CBOWCTBA CTEMEHW JJIA  NPeoOpa3oBaHMsl  BBIPAXKCHUMH;
ONEpPUPOBATh MOHATUSIMH: TOKA3aTEIbLHOE YPaBHEHHWE M HEPABEHCTBO; pellaTh
OCHOBHBI€ TUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BoeinonHsaTe mpeoOpa3oBaHUs  BBIPAXEHUM, COJEpkKAIMUX JOorapudMmer;
OTIEpUPOBATH MOHATUIMU: JIOTApU(PMUYECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABCHCTB.

Haxonuth penienus npocTeHinuX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSIMU: CUCTEMa JIMHEWHBIX YpaBHEHUN M €€ pEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JIsI pEIICHUS TPAKTUUYECKUX 3a]1a4.

Haxonuth perienus: mpocTEHINX CUCTEM M COBOKYITHOCTEH pallMOHAIbHbBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3BIKE aireOpbl, COCTABISTH
BBIPDA)KCHUS, YpAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJayw,
UCCJIeIOBATh TOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DOyHKUUM U TPaPUKH

OnepupoBaTh TMOHATUSMU: TepuoaAnuYeckass  (YHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH OKCTpeMyMmMa (yHKIUH, HauOodbIIee U
HauMEHbIIIEe 3HAYCHHS (YHKIMU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccae0BaHus (PYyHKIIUH, 3aJaHHON TpapuKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH TMOKA3ATEIHHOM, JIOTapuMHUUECKOU U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh MX Ha KOOPJAUHATHOM TUIOCKOCTU H
HCIOJIB30BATh JJISl PELLICHUSI YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOW TUIOCKOCTU TpadUKH JIMHEHHBIX ypaBHEHHUI
Y UCTI0JI30BaTh UX JJIsl PELICHUSI CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Ucnonp3oBate rpaduku (QYHKIUN JUISI  UCCIIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX yUYEOHBIX AUCIUTLIHH.

Hayajia maTeMaTH4eCKOr0 aHAJIU3A

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIWS, TPOU3BOIHAS (YHKIINU;
MCITOJI30BaTh TEOMETPUICCKUN U PUINIECKHUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a7a4.

HaxoauTh npon3BoiHbIE 3JIEMEHTAPHBIX (PYHKIHM, BEIYUCIISITH IPOU3BOIHbBIC



CYMMBI, IPOU3BEAECHUS, YACTHOTO (DYHKIIMA.

Hcnonb3oBaTh MPOU3BOAHYIO AJI HCCIE0BAaHUSA (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIEI0BAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKIACHUS HAWIY4IIEro pELICHUS B
MIPUKJIAIHBIX, B TOM YHCJIE COUNAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATUSIMH: T[EepBOOOpa3Hass W  MHTErpall; TMOHHUMATH
reOMETPUYECKU U (PU3UUECKUI CMBICI HHTErpaa.

Haxoaute nepBooOpa3Hble 3J€MEHTapHbIX (DYHKIMM; BBIYUCIATH MHTETpal
no ¢popmyne Herorona—JleitoHuna.
PemaTe npuknagseie 3aa4d, B TOM YUCIE COUUAIBHO-DKOHOMUYECKOTO U
(du3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOT0 aHAIH3a.
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