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HOACHUTEJBHAS 3AITMCKA

YuelOupill kKype «Anrefpa W Hayaia MaTeMaTHUYeCKOTO aHATM3a» SIBISETCs
OIHMM W3 HauOoOlee 3HAYMMBLIX B NPOrpaMMe CpejHero o0LIero oOpa3zoBaHHS,
MOCKOJIBKY, C O/IHOH CTOPOHBI, OH obecrnevuBaeT MHCTPYMEHTANBHYIO 6a3y s
H3YUCHHS BCEX €CTeCTBEHHO-HAYYHBIX KYPCOB, @ C JPYTOi CTOPOHBI, GOopMHpYeT
JOrHYecKoe U adCTPAaKTHOE MbILIICHHE 00YYaroUIMXCs HAa YPOBHE, HEOOXOIUMOM
A4 OCBOCHHSA HH(OPMATHKH, OOLIECTBOSHANHS, HCTOPUH, CIIOBECHOCTH M JIPYIHX
ancuuine. B pamkax jpanHoro yuebHOro kypca ofydarolimecs OBJaAeBaioT
YHHBEPCAIbHBIM  S3BbIKOM COBPEMEHHOH HayKH, KoTopas (OpMYy/IHpYeT CBOH
JTOCTH/KEHHSI B MaTeMaTH4eCKOH Qopme.

YueOublit Kype anreGpbl M Haual MaTeMaTHYECKOrO aHAIH3a 3aK/aqblBaeT
OCHOBY [Ulf YCMELIHOIO OBJ&aJeHHA 3aKOHaMH (H3HMKH, XHMHH, OHOJIOTHH,
[OHHMaHHs OCHOBHBIX TeHAEHIUHI Pa3sBHTH YKOHOMUKH H OOLLECTBEHHOM KHU3HH,
NO3BOJIACT OPHCHTHPOBATBECSH B COBPEMEHHBIX LH(MPOBBIX U KOMIIBIOTEPHBIX
TCXHOJIOTHAX, YBEPEHHO HCIOJb30BaTh MX sl JasibHelllero o0pasoBaHMsl U B
MOBCEIHEBHOH KU3HH. B TO e Bpems oBrnagenue aGCTPaKTHBIMH M JIOIMYECKH
CTPOTMMH  KOHCTPYKUHMSMH anredpbl M MAaTeMaTHYeCKOr0 aHanu3a pa3BUBAeT
YMEHHC HaXO/HTb 3aKOHOMEPHOCTH, OOOCHOBBIBATHL MCTHHHOCTb, [AOKA3bIBATH
YTBEPAICHUS C NIOMOIIBIO HHAYKLUH M pPacCy:KAaTh AeAYKTHBHO, UCIOIL30BATH
0000LIeHHe M KOHKPeTH3alHIO, a0CTPArMpOBAHME M AHANOTHIO, (OPMHpPYET
KpeaTHBHOE U KPUTHYECKOe MBIILIEHHE.

B xome msydenus yuebHoro xypca «Asredpa M Hayama MaTeMaTHUECKOTO
aHaiH3a» o0ydarouinecs MoJjly4yaloT HOBBIH ONMBIT pelieHus NMpUKIaAHbIX 337]a4,
CaMOCTOSITEILHOIO [IOCTPOSHHS MareMaTHUYeCKHX MOJeseil peanbHbIX CUTYyaluil,
HHTEPNPETALHH  [MOJYYEHHBIX  pelIeHUH,  3HAKOMATCS ¢ [pUMepamu
MAaTEMaTHYeCKHX 3aKOHOMCPHOCTEH B INpHpOJe, HayKe MW HCKYCCTBE, C
BBLAAIOILUMHCA MATEMATHIECKUMHU OTKPBITHSIMU H HX aBTOPAMH.

YueOHpi Kypce oOnazaeT 3HAYHTETBHBIM BOCMUTATENBHLIM MOTEHLHAIOM,
KOTOpBIH peann3yercs Kak uepe3 yueOHBIl Marepuall, CrnocoOCTBYIOLIHIT
(DOPMHPOBAHUIO HAYYHOTO MHPOBO33peHMs, Tak W 4epe3 creuuduky yueGHOM
JAeATENBHOCTH, Tpedylolled  IpOAOIKUTENbHOH — KOHIEHTPALMK — BHUMAHMI,
CaMOCTOSITeJIBHOCTH, aKKYPATHOCTH M OTBeTCTBEHHOCTH 34  I10JY4YeHHbIH
pe3yJbTar.

B ocHoBe Mmertoanku oOydeHus anrebpe H HA4yalsaM MaTeMaTHUYECKOro
aHaan3a JIeKHUT AeATeIbHOCTHRIA NpUHIMI 00y4eHus.

B crTpyktype yuedHoro kypca «Anrebpa M Hayala MaTeMaTHYECKOrO
aHaIN3a» BblIEIEHb] Clleylolile colepKaTeIbHO-MeToAuYecKie nHan: «Yncna
H BBIYHCTIEHHs», «DyHKUuM u rpadukuy, «YpaBHeHHS U HepaBeHCTBay», «Hauana
MaTeMaTH4YecKoro aHanusza», «MHokecTBa H  noruka». Bce  ocHOBHbIe
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COACDRATC/IBHO-MCTONMYECKHE JIHHHH M3YYalOTCAd HA TPOTS/KEHHH JBYX JIeT
OOyueHHs Ha YpOBHE CpPeIHero oOiuero o0pa3sOBaHUs, eCTECTBEHHO 1OMOMHSS
APYT ApyTa W NOCTENIEHHO HACBILASCh HOBEIMH TeMaMH M pasfenaMu. JlaHHBIN
yueOHBI  KYPC SABMSETCS HMHTErPATHBHBIM, MOCKONBKY 00beauHsieT B cebe
COACPKAHHC  HECKOJIBKHX MATeMaTH4eCKHX AMCUMIUIHH, TakuX Kak airepa,
‘PHUTOHOMRTPHS, MATeMaTHYCCKHH aHalu3, TCOPHS MHOMKECTB, MAaTeMATHUYECKAs
doruka v apyrue. Ilo mepe Toro kak obyuarommpecs OBIajieBalOT Bed Gonee

COBCPIUCHCTBYCTCH  yMCHHE CTPOMTE MaTeMaTH4eCcKyl0 Mojelb  PpeanbHOIl
CHTYAUHH, NPHMEHSITH 3HAHKA, MOMyYeHHbIe [PH H3yUYeHHH y4eGHOTo Kypea, s
PELLICHIS CAMOCTOATENILHO CPOPMYTMPOBAHHON MaTeMaTH4YeCcKOl 3a1a4M, a 3aTeM
HHTEPNPETHPOBAThL CBOI OTBET.

ConepiaTenbHo-MeTOAMYECKas THHUA «UHCTA M BBIYHCIICHHS 3aBepLIaeT
GOPMHPOBAHHE HABBIKOB MCIOJb30BAHUS ACHCTBUTENbHBIX YHCEI, KOTOpoe ObII10
HA9aTo Ha ypoBHE 0CHOBHOTO 00Lwero obpasosanus. Ha yposne cpejtero obimero
o0pazoBaHua  ocoboe  BHHUMaHHMe  yjessiercs (OPMHUPOBAHUIO  HABLIKOB
PAUHOHATBHEIX BBIYMC/ICHHH, BKIIOYAIOWMX B ceOs HCNONb30BaHHE pPa3IHYHBIX
DOpM 3amHCH YHCTA, YMEHMe JeNaTh NPUKHAKY, BBIMNOTHSTH IpHONHKEHHDIE
BBIYHCICHHA, OLCHUBATL YMCIIOBbIE BBIpaKeHMs, paboTaTh ¢ MaTeMaTHYeCcKHMHU
KOHCTAHTAMH. 3HAKOMble OOYYAIOIIMMCS MHOKECTBA HATYPATBHBIX, [ebiX,
PALMOHATBHBIN WM OCHCTBHTENIBHBIX  YMCEeJl  JOMOJHAIOTCS  MHOKECTBOM
KOMILICKCHBIX 4Hcenl. B KaMAoM H3 3THX MHOKECTB pPacCMATpPHBAIOTCS
CBOHCTBEHHbIe eMy Creuu(HYecKHe 3a7add M ONepaLlH: NeleHHe HAalelo,
ONCpUPOBAHNE OCTATKAMM Ha MHOXKECTBE ILENBIX 4YHCesld, oco0ble CBONCTBA
PALMOHANBHLIX H HPPAUHOHAIIBHBIX YHCEN, apudMeTHYeCKHE ONepalii, a TaKkikKe
H3BICHCHHE KOpHS HaTypallbHOH CTENeHH Ha MHOMKECTBE KOMITIEKCHBIX YHCE.
blarozaps nocienoBaTeIbHOMY paCIIHPEHHIO Kpyra HCIIO/Ib3YeMBIX YHCell W
SHAKOMCTBY € BO3MOKHOCTSAMH WX NPUMEHEHMS MUl PeLieHHs] PasInyHBIX 3a1ay
(hopMHpyeTesa MpeicTaBieHHe O eNHCTBE MATeMATHKH Kak HayKH U e€ poiH B
[IOCTPOCHHHN MOJie/lell peasbHOro Mupa, WHPOKO HCMOJB3YIOTCA 0006IeHre
KOHKPEeTH3aLHUsl.

Jlunns «YpaBHenus W HepaBeHCTBA» peanusyeTcs Ha NPOTSIKEHHH BCETO
00y4eHHs Ha YPOBHE CpejHero o0Lero obpasoBaHus, MOCKOJIBKY B KaXI0M
pasaene IlporpamMMmel npedycMOTPeHO pelieHHe COOTBETCTBYIOUIMX 3anad. B
pesyibTate  00y4alOlUMecs OBNANeBAIOT DA3HYHBIMM  METONAMH  pelleHHS
PAlOHANBHBIX,  HPPAllHOHANBHBIX,  [OKA3aTETBbHBIX, JIOrapH(PMHUECKHX U
TPUTOHOMETPHYECKHX YPABHEHHH, HEPaBeHCTB M CHCTEM, a TakkKe 3ajau.
CcolepkaluX mapamerTpel. [lomyueHHble YMCHHSI IIHPOKO HCIONB3YHTCS IpH
fCCIe0BaHNN (GYHKUHI ¢ NOMOLIBIO MPOU3BOLHOMN, NPH PeIleHHH TPHKIAIHBIX
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33734 M 3a1a4 Ha HAXOKJICHHE HauOOJIbIIMX H HAaMMEHbBIIMX 3HAYeHHH (QYHKIHH.
Alannas colepikaTesnbHas TUHMS BKIIOYAET B ceGs Takie pOPMHPOBAHHE YMEHHI
SOII0JIHATE  pacu€rel [0 Qopmynam, npeoOpa3oBAHHS  PALMOHANLHBIX,
HPPALMOHANBHBIX H TPHTOHOMETPHYECKHX BBLIPAXKEHHMH, a TakKe BhIpAKeHMH,
COACpKALUMX CTemeHW u norapuMmel. brmarogaps msyuenmio anredpandeckoro
MalepHala  TIpOMCXOAMT — JaNpHEHINEe  pasBUTHE — AJrOPUTMHYECKOro U
a0CTPAKTHOIO MbILLTEHHS 00yYalommxcs, (OPMUPYIOTCS HABBIKH Je4yKTUBHBIX
paccyxleHud,  paboThl ¢ CHUMBONBHBEIMH  (opMamMH,  [peaCTABICHs
JAKOHOMEPHOCTEH M 3aBHCHMOCTENl B BH/JE PaBeHCTB H HepaBeHCTB. AsreGpa
npeanaraetT S(QEKTHBHBIE WHCTPYMEHTHl JUIA pelleHHs] NPAKTHYECKHX H
CCTECTBCHHO-HAYYHBIX 3a/1a4, HarlsJHO JeMOHCTPUPYET CBOH BO3MOKHOCTH KAk
A3bIKa HAYKH.

Coxepiarenpro-metonandeckass MuHMs «OYHKIHH ©  rpabHKE» TECHO
AEpeIlieTacTCd ¢ APYTHMM JIMHHSAMH y4e0HOro Kypca, MOCKOIBKY B KaKOM-TO
CMBICTC 3a1a€T 10C/Ie10BaTeIbHOCTE H3YyUeHs MaTepuasid. M3ydenne creneHHoil,
fIOKa3aTe/IbHOMH, TOrapupMHYECKOI H TPHIOHOMETPHYECKHX (BYHKIHH, HX CBOICTB
i rpahuKoB, HCIONb30BAHHE (DYHKLUMIl 11 pellIeHHs 3a1aq w3 APYTUX V4eOHBIX
ApeIMETOB H PEasbHOM JKH3HH TECHO CBS3aHO KaK ¢ MareMaTHYeCKHM aHAJIH30M,
TaK M C pelleHHeM ypaBHEHHH W HepaBeHcTB. [lpu 3tom Gonbimoe BHuUMaHMe
yaenseTes ()OPMUPOBAHMIO YMEHHs BBIPAKATH HOPMYTAMH 3aBUCHMOCTH MEWKIY
PA3THYHBIMHM  BEIMYHMHAMHM, HCCIEI0BATh TONYYeHHble (QYHKLUHH, CTPOUTH HX
rpadukn. Martepuai 3Toit conepikaTeNbHON IMHUN HALIETEH HA PAa3BUTHE YMEeHHI
i HaBBIKOB, MO3BOJIOLIMX BbIPAKATh 3aBUCHUMOCTH MEKIY BeIHYHHAMH B
PasTHUHON (opMe: aHANMTHYECKOM, rpaduueckoil U crosecHoil. Ero usyuenme
CrOCOOCTBYET  PAa3BHTHIO  AICOPUTMMYECKOTO MBIIINEHHS, CIOCOOHOCTH K
00O00LICHHIO H KOHKPETH3ALHH, HCIOIE30BAHMIO aHATOr Uil

ConepatenbHas auHuA «Hagama maTemMaTHYeCKOro aHann3a» MO3BONISET
CYLISCTBEHHO PACIIMPHThL KPYI KaKk MaTeMaTHYecKHX, TaK M MPHUKIAAHBIX 3a1ad,
JOCTYIHBIX O0Y4aIOUMMCH, TaK KaK y HHX MOSABISETCS BO3MOKHOCTb CTPOHTB
FPAQHKH  CIOJKHBIX (YHKUHIH, ONpEeNaTh HMX HauGOIbLIME M HAHMEHBIIHe
SHAYEHUS, BBLIYHCIATE ruiomand Guryp u oObEMBI Tell, HAXOIWTH CKOPOCTH U
YCKOpeHHsa mnpouieccoB. JlaHHasd coaep:KaTelbHas IHHHS OTKPbIBAET HOBBIE

BO3MOKHOCTH [IOCTPOEHHUSI MaTeMaTHYeCKHUX MoJejied peaibHbIX CHTYALHiL,
[103BO/IACT HAXOJUTh HaWIyyllee pelleHHe B MPHKIAIHBIX, B TOM 4YHCIE
COLHATBHO-DKOHOMUYECKHX, 3a7a4yax. 3HAKOMCTBO ¢ OCHOBAMH MaTeMaTHYeCKOro
aHa1u3a CrocoOCTBYeT pasBUTHIO aOCTPAKTHOro, (HOPMAILHO-JIOTHYECKOTO H
KPCATHBHOTO MBbIIUICHHSA, (DOPMHUPOBAHUIO YMEHHII pacno3HaBaTh IPOSBAEHHS
34KOHOB MaTeMAaTHKU B HayKe, TeXHHKe W HcKyccTse. OOywarolecs y3HAIOT O
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BLITAIOLMXCH  pe3y/bTaTax, [MOJYYEHHBIX B XOJ€ PAa3BHTHA MaTeMaTHKH Kak
HAVKH, U 00 HX aBTOpax.

Conep:karenbHO-METOAHYECKAsA THHUS «MHOXKECTBA H JTOTHKA» BKJIIOYAET B
ceOs J7eMeHTbl TEOpPMH MHOXKECTB W MaremaTH4eckod Jiorukd. Teoperuko-
MHOKECTBEHHBIC IIPEICTaBICHUS MPOHU3BIBAIOT BECH KypPC IIKOABLHON MaTeMaTHKH
W npeasaraloT Hanbonee YHHUBEPCATBHBIH S3BIK, 00BEAHHSIOUIMI BCe pa3aebl
MatemMaTtuku M e€ NPUIOKEeHMI, OHM CBS3BIBAIOT pa3Hble MaTeMaTH4YecKue
JMCLMIZIMHBL M UX NPUIOKEHUST B eauHoe Ienoe. [lostoMy BakHO 1aTh
BOIMOXKHOCTL  OOydaloleMycsi [TOHHMaTb TeOPeTHKO-MHOXKECTBEHHbBIH SI3BIK
COBPEMEHHOI MaTeMaTUKM W MCMOJB30BaTh €ro s BBIPAKEHHs CBOMX MBICIEH.
ApyruM  BaKHBIM [PH3HAKOM MaTeMaTHKM KaK HayKu clejyeT [MpH3HAThH
CBOMCTBEHHYIO el CTporocTh O0OCHOBAaHHI U CleJoBaHHe OnpeaeéHHbIM
npasHiIaM  [OCTPOEHMS  [10KA3aTeslbCTB.  3HAKOMCTBO € 3JIeMEeHTaMH
MATEMATHYeCKOH JIOTHKH CHOCOOCTBYeT PAa3BHTHIO JIOTHYECKOrO  MEBIIIITICHHS
00YHaOLIMXCS, MO3BOJISIET HM CTPOHTEL CBOM PacCy/kKI€HHsI Ha OCHOBE JIOTHYECKHX
npasii, QOPMHPYET HaBLIKK KPHTHUYECKOrO MbILIISHHS.

B yueOHOM Kypce «Aarebpa M Hayana MaTeMaTHYECKOrO aHalIM3a»
NPHCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOTO MOAETHPOBAHHS, KOTOPBIE MPU3BAHEI
crnocobcTBOBaTh  (POPMHMPOBAHUIO HABBIKOB IIOCTPOEHHS MOe/Ieid peanbHbIX
CHTYauMi, HCCJIeZ0BAHUS 3TUX MoJAeTeH C TOMOLIBK annapara ainredpsl U
MaTEeMaTHYeCKOr0 aHanu3a, WHTeprnpeTalud MoJIyueHHBIX pe3yabTaToB. Takue
3adaHus BIJICTEHb! B KaKAblil U3 pa3/iesioB MporpaMMbl, MOCKOJIbKY BeCh MaTepuall
v4eOHOro Kypca LIMPOKO MCMONB3yeTCs s pelieHMs MpUKIanaHbiX 3azay. [lpu
peLIeHHH  peanbHbIX — [pakTHYeCcKMX  3a7ad  o0ydamluecss  pa3BUBaioT
#a0/1101aTe/1bHOCTb, YMEHHE HaXOHUTh 3aKOHOMEPHOCTH, aldCcTparupoBaThes,
HCNO7b30BaTh  aHAIOTHIO, 0000mIaTh M KOHKPeTH3UPOBAaTh  IIpodieMmy.
CATEIBHOCTD M0  (DOPMUPOBAHHIO HABLIKOB peEIIeHUs TPHKIAAHBIX 3a71ad
OprasH3yeTcs B [poLecce H3yueHus Bcex TeM yueOHoro kypcea «AnreOpa u Havyana
MATEeMaTHYeCKOro aHaaIu3ay.

Ha wu3yuenne yuebHOro xypca «Ajrebpa M Havama MaTeMaTHYECKOrO
asansay orBonuTes 272 vaca: B 10 knacce — 136 vyacoB (4 vaca B Henento), B 11
k1acce — 136 yacos (4 yaca B HeZlello).
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COAEPKAHHUE OBYUYEHUS

10 KIACC

Yuesra v BeIYHCACHHS

Paunonanbubie uncia. OObIKHOBeHHble U JecsiTUYHbIE ApoOH, MPOLEHTHI,
OeckoHeuyHble nepuoaudeckue ApoOH. IlpumeHenue apodeil U MPOLEHTOB IS
peLUCHHS MPUKIAAHBIX 3a1a4 U3 Pa3anYHbIX 0Tpaciied 3HaHUH U pealbHON KU3HH.

JeficTBuTenpHple  uncina. PauuoHanbHble W HppalMOHAIbHBIE YHCIIA.
ApupMeTHUyecKHe — onepauMH ¢ JeHcTBUTeNbHbIMM  yuciamu.  Moayis
ASHCTBHTEILHOIO YUCa U ero coiicTBa. [IpudnukéHHbIe BRIUNCICHHUS, MpaBHIa
OKPYIJIEHUs, IPUKUIIKA U OLIEHKA pe3yJibTaTa BEIYUCICHUI.

Crenens ¢ uenbiM mokazareinem. bunom Herortona. HWcenonb3oBanue
noaxoasiteii Gopmbl 3alMCH JAHCTBUTEIbHBIX YlCe Ul PeLLeHHS TPaKTHYEeCKUX
3a71ay4 U NpeACTaBICHUS JTaHHBIX.

ApudmeTniyeckuil KOpeHb HATYpaibHOIl CTeNeHu U ero CBOICTBa.

Crenenb ¢ palMOHAIBHBIM IIOKa3aTeleM M e& CBoiicTBa, CTeNneHb C
TeHCTBHTEJIBHBIM MOKA3aTeleM.

Jlorapudm umcna. CaoiictBa norapudgma. JlecsTHuHble M HaTypanbHble
T0rapH(pMBI.

CuHyc, KOCHHYC, TAHI€HC, KOTAHI'@HC YMCJIOBOIO apryMeHTta. ApPKCHHYC,
APKKOCMHYC M apKTaHI€HC YUCIIOBOIO apryMeHTa.

YpaBHeHuUsI H HEPABEHCTBA

ToxecTBa u  TOXKIECTBeHHbIe [peodpa3oBaHusl. YpaBHEHUE, KOpEeHb
vpaBHeHHs. PaBHOCHIIbHbLIE YpaBHEHHS M YpaBHEHUs-CleICTBHs. HepaBeHcTBoO,
pelLleHUe HepaBeHCTBa.

OcHOBHBIE METO/Ibl pelleHHs LebIX 1 JpoOHO-pallHOHATBHBIX YPAaBHEHUI U
HepaBeHCTB. MHOroujaeHsl OT ONHOH mNepemeHHO#. /[leilenue MHoOrowileHa Ha
MHOTOWJIeH ¢ ocratkoM. Teopema be3y. MuorodmneHsl ¢ [eNbIMH
xkoddduunentamu. Teopema Buera.

[IpeobpazoBaHust YNCITOBBIX BEIPAKEHHH, COAEPIKALINX CTEIIeHH U KOPHH.

HppauuoHanbHble YpaBHEHUsI. OcHoBHBIE METO/Ibl peleHus
HppaLMOHAJIbHBIX YPaBHECHMUIL.

[ToxasarenbHble ypaBHeHHs. OCHOBHBIE METOIbl peLUEHMs [1OKazaTe/bHbIX
YPaBHEHHIL.

[IpeobpaszoBanue BbIpasKeHUH, coaepsKaLLUX JJOrapH(pMbl.

Jlorapudpmuueckue YpaBHEHUS. OcHOBHbIE METO/IbI peLIeHus
J0rapH(pMHUIECKUX YPaBHEHHI.
OCHOBHbIe TPUIOHOMETPHYECKHE dopmyIisl. [IpeoOpasosanue

TPUTOHOMETPHYSCKHX BblpakeHUH. PellleHre TPUrOHOMETPHYECKHX YPaBHEHUI.
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Pelenyie CHCTEM JHHEHHBbIX ypaBHeHui. Marpuna CHCTEMb JAUHEHHBIX
ypasueHuil. Onpenenntenb MaTpHLbI 2x2, ero TreoMeTpHYECKHH CMBICT U
~moficTBa. BbIYMC/IEHNE €ro 3HaueHHs, NpUMEHEHUe OMpeNeanTels A peleHH sl
cpeTeMbl JIMHeHHBIX ypaBHeHWil. PemleHue TNpPHKIALHBIX 3al1ad € MIOMOIEIO
cwcrembl  AHHelHBIX ypaBueHuil. FccnenosaHue MOCTPOEHHOH MOJeInd ¢
NOMOIIBIO MATPHILL U ONpeIenTeseH.

[locTpoeHne MaTeMaTHHYECKHX vonenieli pearbHOM CHTyauuy ¢ MOMOLIBIO
ypasHeHuil U HepapeHCTB. Tlpumenenue ypaBHeHHH U HEpaBeHCTB K PELICHHIO
aTeATHYECKHX 3a7ad M 3agad W3 pasiUYHbIX oO1acTell HayKH A peanbHOH
AH3HH.

@®yHRUHH B rpaguKn

DyvakuEs, cnocodbl 3anaHus dyHKkuag, BlanmHo 0OpaTHbIE (YHKLHH.
Kowmnosuuns  QyHkuwait. I'paguk  QYHKLUH. JjemMeHTapHble Mpeodpa3oBaHus
rpaduKoB QYHKIHH.

O61acTb onpeieneHust  MHOKECTBO spavennit Gynxupn. Hyan QyHKIHU.
[TpoMery TKH 3HAKONOCTONHCTBA, ETHBIE I peuéthble GyHKUUH. [Teprojieckue
dyvuxumn. [IpoMexyTKH MOHOTOHHOCTH dyuxup. MakCHMyMbl M MHHHMYMBI

&yuxuni. HanGonbliee ¥ HanMeHbILIEE 3HAUCHHA (QYHKIIMH Ha TPOMEIKYTKE.

Jlunelinast, KBaJpaTHyHasd U ApoOHO-IIMHeHHAsS  (PYHKLMH, DnemMeHTapHOe
sccienoBaHle H TOCTpOSHHE HX rpaduKoB.

Crenennas QyHKLHS ¢ HATYPAIBHBIM U LEJIBIM MOKA3ATCIEM. Eé cBolicTBa U
rpaduk. CpoiicTBa M rpaQuK KOpPHS n-oiff crermenu Kak (yHKOIMH 0OpaTHOH
cTeneHy ¢ HaTypalbHbIM MTOKA3aTelIeM.

[MokasaTenbHas W jorapudmuteckas QyHKUMH, HX CBOMCTBA M TpaduKH.
Henoas3osadye rpadukoB QyHKUHH 118 PELICHHA ypaBHEHMH.

TpuroHoMeTpidecKas OKPYKHOCTB, ONPEACICHIE TPHIOHOMETPHYECKHX

OyHKLMOHATBHBIE 3aBHCHMOCTH B pealbHBIX Ipoleccax H ABJICHUSIX.
['pacdukH peallbHbIX 3aBUCHMOCTEIL.

Haua1a MareMaTHUYeCKOro aHaIn3a

[Moc e 10BaTeNbHOCTH, Cnoco0pl 3ajaHns nocienoparenbHocTeil. MeTtol
MaTeMaTHUYEeCKOH HHIYKLUH. MOHOTOHHEIE i orpaHUYeHHBIe
nocaenosarensnocTd. Meropus BO3HHKHOBEHHS MaTeMaTHYeCKOro aHann3a Kak
auatu3a 6ecCKoOHeYHO MaJbIX.

ApudmeTideckas 1 reoMeTpidecKas nporpecchu. beCKOHEUHO yOpIBatouias
reoMeTpHyecKas nporpeccus. Cymma OecKOHEHHO yOBIBaIONIEH reoMeTpHYeCKOM
MPOrpecCHH. JTnteiiHbI 1 9KCMOHEeHLMaNbHbIH POCT. Yucno e. Popmyia CJIOKHBIX
npoieHToB. Vcnoab3osaHue  MPOrpeccHi o8 pelleHus peasbHBIX  3ajad
NPHKIATIHOIO XapaxkTepa.

%
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HenpepsiHble (QYHKLMH M HX CBOHCTBA. Touku pa3pbiBa. ACHMITOTEI
rpadukos dynkuuii. CBoicTBa yHKUMI HEMmpepbIBHLIX Ha OTPE3Ke. MeTon
HHTEpBAJIOB JUlsl PCLUeHHSA HEPABEHCTB. [IpumeHeHHe CBOWCTB HENPEPbIBHBIX
dVHKUUHA 11 pelIeHus 3a1a4d.

[lepBas 1 BTOpas MpOU3BOAHbIC dyuxuun. OnpeneneHue, reoMETPHYEeCKHH U
du3UYeCcKHil CMBICT NpONU3BOJAHOIL. Y paBHEeHHE kacaTesbHOI K rpad Ky QyHKLUH.

[Mpou3BoaHble  3/1@MEHTAPHBIX ¢ynkuuit.  Ilpoussognas  CYyMME,
NpOM3BeeHHUs, YACTHOTO U KOMITO3HIIIH GbyHKIHH.

MuomkecTBa H JOrMKa

MHOKEeCTBO, Onepalny Haa MHOKeCTBaAMH U HMX cpoiicTea. JluarpaMMBl
Sinepa—Benna. [IpuMeHeHne — TEOPETUKO-MHOKCCTBEHHOTO anrapara  JIis
omucaHusd peanbHBIX MPOUECCOB U SBICHUI, TIpPH peLieHHH 3ajad U3 JIpyrHx
v4eOHBIX NPeIMEeTOB.

OmnpeneneHue, Teopema, CBOHCTBO MATEMATHECKOTO 00beKTa, CIEeICTBHE,

10Ka3aTe/1bCTBO, PABHOCHIBHbBIE YPABHCHUSL.
11 KJJACC

Ypella H BhIMHUCIE NS
HatypasibHble U LeJble JHCa. [IpuMeHeHHe TPH3HAKOB NEMHMOCTH LeJIbIX

spcer. Haubonmpmil oOHIMH AejHTeNb (Hance — HOJI) n nHaumexbllee odiee
xpatroe (aanee — HOK), octaTkoB 110 MOAYJHO, anroputMa EBKinza JUIs pelleHis
3a71a4 B LIEJIBIX YMCIax.

KoMminekcHple umcria. AnreGpanpuyeckas M TPHIOHOMETPUHECKAA dhopMBl
sanicH KOMIUIEKCHOTO umcia. ApHOMETHYECKHE ONepallln ¢ KOMTIJIEKCHBIMH
gpcnamu, M3o0paskeHue KOMIUIGKCHBIX HHCEI Ha KOOPJMHATHOH TIOCKOCTH.
®opmyaa Myaspa. Koprit n-oif cTenenn H3 komIiekcHoro uucna. Ilpumenenue
COMITTEKCHBIX 9HCeN AIs PermeHus GU3HYeCcKux U TeOMETPHHECKUX 3a/1a1.

Ypasuennst 1 HePaBEHCTBA

CucreMa ¥ COBOKYMHOCTh ypaBHeHHH M HEpaBCHCTB. PaBHOCHITBHBIE
cHCTeMD] M CHCTeMBI-cencTBis. PaBHOCH IbHbIE HEPABCHCTEA.

O100p  KOpHeH  TPUIOHOMETPHHECKHX ypaBHeHHH ¢ MOMOIIBIO
TPUIOHOMETPHYECKOH OKPYKHOCTH. Pernenye TPHIOHOMETPHUECKAX HEPABEHCTB.

OCHOBHbIE METOIbl pelleHHs ToKa3aTe/bHBIX 1 norapu(GMHYECKHIX
HepaBeHCTB.

OCHOBHblE METOJIB! pelieHNs HPPAIIIOHAIbHBIX HEPABCHCTE.

(OcHOBHBIE METOJbl PeLICHUs. CHCTEM H COBOKYITHOCTEl palnOHaJIBHBIX,
UppalHOHAILHBIX, T0Ka3aTe/IBHbIX H norapu(GMIYECKHX YPaBHEHHIL.

V paBHeHUs, HepaBeHCTBa I CHCTEMBI C TapaMETPanH.

§
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lHpumvenenue  ypasHenui, CHCTEM H  HEpaBeHCTB K  peLICHHIO
STCMaTHYECKHMX 3a1a4 M 3a1a¥ H3 pasIHYHBIX 00/acTedl HayKu M pealbHOMH
EM3HN, HHTEpIpeTallHs NOJIYYEHHbIX Pe3yIbTATOB.
Dvuakunn u rpaduku
I'padux womnosuumy OyHKOmA. [eomerpudeckue oOpassl ypaBHeHMil M
HEPASSHCTS Ha KOOPAHHATHOH MJIOCKOCTH.

<

| purosomeTprueckre QYHKUMH, UX CBOHCTBA U rpadUKH.

PaOuYecKue METOIbl PeLIeHHs ypaBHEHWH H HepaBeHCTB. | paduyeckue
METOAR PellleHHs 3a71a4 ¢ MapaMeTpaMH.

Hinoassosanme rpaQukoB QYHKUHMI A7 HCC/IENOBaHUsS IPOLECCOB U
SESHCMMOCTEN, KOTOpbIC BO3ZHHKAIOT MPH pelIeHHH 3ajad U3 APYrux Y4eOHBIX
BPEIMETOB U PealbHOH JKU3HH.

Hakaa marematHyeckoro aHajusa

{PHUMEHSHNE NIPOH3BOAHON K HCClIe0BaHNI0 QYHKIHI HA MOHOTOHHOCTH H
soTpesmymul. Haxoknenwe  HauOonbllero M HaWMEHBILEro  3HAYEHHH

SHPEPLIBHOH QYHKLIHH Ha OTpe3kKe.
NpumereHue ﬂpO}BBO,ZlHOH 711 HAXO0KACHHS HAHIy4YllIero pelueHHs B

ﬂ“uooo;aamas{ OCHOBHOE LBOﬁCTBO nepBoodpasHeiX. [lepsoobpasHbie
ssemenTapsslX GyHxunil. [TpaBuna HaxoxaeHus nepBooOpasHbIX.

Hurerpan. ['eomeTpuueckuii CMBICJI HHTErpasa. Beruncnenue
onpeaeacunoro uaterpana no gopmyne Herotona-JleiiGuuia.

Upuvenenne MHTerpana Ausi HaxXoKIeHHUs [Joliafeill IIIOCKUX (GUIyp U
00BEMOB reOMETPHYECKHUX Tell,

UHpusvepor pelienuil  auddepeHunansHelX  ypaBHeHHil. Maremaruyeckoe
MOZCIMPOBAHKME  PEANBHBIX MMPOLECCOB ¢ MOMOMIBID A depeHLHaTbHBIX
YPaBHEHHH.

L]

b
u1
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[NTAHUPYEMBIE PE3VYJIbTATHlI OCBOEHHMA VYUEBHOI'O KYPCA
«AJIT'EBPA 1% HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIA YPOBEHbL) HA VYPOBHE CPEJHEIO OBIIETO
OBPA30OBAHNMA

JUYHOCTHBIE PE3YJIBTATDI

1) rpaskIaHCKOro BOCITHTAHMS:

c(pOPMHPOBAHHOCTh TPAKAAHCKOIN MO3HLIHH 00y4alOLEerocs Kak akTHBHOTO U
OTBETCTBEHHOIr0  wWieHa  poccuiickoro  o0miecTBa,  NpeJACTaBIEHHE O
MATEMaTHIECKUX OCHOBAX (YHKIHMOHHPOBAHUA PA3JIMUYHBIX CTPYKTYp, SABIECHHH,
MpoLeayp TpakIaHcKoro obiecTBa (BBIOOPBI, OMPOCHI H IPYroe), yMeHHe
B3alMOZCHCTBOBATh C COLMAIbHBIMH HHCTUTYTaMH B COOTBETCTBHH C HX
GYHKUMAMH 1 HA3HAYCHHEM;

2) naTpHOTHYECKOIO BOCNHTAHMSL:

chOpPMHUPOBAHHOCTD POCCHICKON IpakAaHCKOH WIEHTHYHOCTH, YBAKEHHS K
MPOLLJIOMY M HACTOsLUEeMY POCCHICKOH MaTeMaTHKM, LEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHSIM POCCUHCKUX MATEMATHKOB M POCCUHCKON MaTeMaTH4eCKOMN LIKOJIbI,
UCIIOIb30BAHME ITUX JIOCTIKEHHH B APYIMX HayKax, TexXHojlorusix, cdepax
YKOHOMMKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHMSI:

OCO3HaHHe IYXOBHBIX LIEHHOCTell poccuilckoro Hapoaa, cpopMHUPOBAHHOCTD
HPaBCTBEHHOIO CO3HAHHS, ITHYECKOTO TMOBEIECHHS, CBA3ZAHHOIO ¢ MPAKTHYECKHM
MPUMEHEHHEM JOCTH/KEeHHUIl HayKM H JesTEeJbHOCTBIO YU€HOro, OCO3HaHHE
JMYHOIO BKIa[a B OCTPOSHHE YCTOIHYHBOr0 OyayLUero;

4) scTeTH4ecKoro BOCUTAHMS:

3CTeTHYECKOe OTHOLIeHHE K MHpY, BKIIOHas 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMepHOCTel, 00bEKTOB, 3a1a4, pelueHuil, paccyKAeHuH, BOCIPHUMYUBOCTD
K MareéMaTH4YeCKHM acreKTaM pasJIMYHbIX BUI0B HCKYCCTBA;

5) pu3nUYecKOro BOCHHTAHUSA:

c(OPMUPOBAHHOCTE YMEHHs MNPHUMEHSTb MaTeMaTHuecKue 3HaHus B
HHTepecax 370poBOTo 1 0e3omacHoro odpasa AKH3HH, OTBETCTBEHHOE OTHOLLUCHHE K
CBOEMY 3/I0POBBLIO (370pOBO€ NHUTaHHe, COAJIAHCHPOBAHHBIN pPEXUM 3aHITHH U
OTAbIXA, peryjspHas Gu3nuecKas aKTHBHOCTH), PU3MUECKOe COBEpPLIEHCTBOBAHME
[IPH 3aHATHAX CIOPTHBHO-03I0POBUTENBHOM A€ TeIbHOCTBIO;

6) TPYA0BOTO BOCTHTAHMS:

FOTOBHOCTb K TPYAY, OCO3HaHHE LEHHOCTH TPyAoMoOus, HHTepec K
pasaiuuHeIM  cdepam  Npo(eccHOHATLHOM  JeATEJbHOCTH, CBA3aHHBIM  C
MaTeMaTHKOH 1 e€ MNpUIOKEeHUSIMM, YMEHMe COBeplUaTh OCO3HAHHBEIN BeIOOD
Oynyweit npodeccHn M peaqu30oBbiBaTh COOCTBEHHblE JKM3HEHHbBIE [1JIAHBIL,
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FOTOBHOCT M CHOCODHOCTE K MaTeMaTHYeCKOMY  OOpasoBaHHio 1
caMo00pa30BaHHIO Ha MPOTSKEHMH Beelf KH3HH, FOTOBHOCTL K aKTHBHOMY
YHACTHIO B PELICHUH TIPAKTHYECKHX 33/1a4 MaTeMAaTHYECKON HANPaBIeHHOCTI,

7) 3KOJOTHYECKOro BOCTHTAHHMSI:

C(hOPMHPOBAHHOCTE  3KOJIOTHYECKOH KyIbTYpbl, TOHUMAHHE BJIMSHUS
COUHANBHO-3KOHOMHUYECKHX [IPOLECCOB Ha COCTOSHHE TIPUPONHOH U COLHMAIBHOI
CPeZbl, OCO3HAHME TI00ANILHOTO XapaKTepa YKOJIOrHIeckuX mpodiem, OpUEeHTaLUs
Ha TpHMEHEHHE MATeMaTHYeCKUX 3HAHMH 11 pelleHHs 3azad B OOIACTH
OKpY’KalolleH Cpeibl, MJIaHUPOBAHHE MOCTYIIKOB M OMEHKH HX BO3MOKHBIX
MOCHEACTBUI 115l OKpy KarolueH cpebl;

8) uennocru HayuHoro no3uanun:

C(OPMHPOBAHHOCTD  MHPOBO33PEHISI, COOTBETCTBYIOILErO COBPEMEHHOMY
YPOBHIO — pPasBUTHA  HayKH W OOLIECTBEHHOH  MPAKTHKH, MOHEMAHHE
MaTeMaTHYeCKOH HayKu Kak cepbl Y4eTOBEYECKOH NeATe/lbHOCTH. STANoB ed
Pa3BUTHSL N 3HAYHMOCTH [UIs pa3sBUTUS LMBHIM3ALHH, OBJAJCHHE S3BIKOM
MareMaTHKK 1 MaTeMaTHYeCKOH KyIbTYpoH Kak CpelCcTBOM MO3HAHHS MHpa,
FOTOBHOCTE  OCYLUECTBIATE [POEKTHYIO M MCCAEHOBATENbCKYIO AeATelbHOCTD
HHIAMBHUIYANbHO U B FpyIIle.

METAIIPEAMETHBIE PE3YJIbTATHI

IozuaBsarenbubie ynusepeaabusie yueGuble aeficTsmus

baszospie nornueckne aeiicreusn:

BbIABJIATE M XapaKTepH30BaTh CYIIECTBEHHbIE MPH3HAKH MATEMATHUYECKHX
00beKTOB, MOHATHIl, OTHOLICHUI] MEKIY  TOHATHAMH,  (OPMYJIHPOBAThH
ONPCACNEHUS MOMSTHH, YCTaHABTHBATE CYLIECTBEHHBIH TIPH3HAK KJIacCH(PUKaLHH,
OCHOBAHHSI 17tst 00OOLUEHHS 1 CPABHEHHS!, KPHTEPHH POBOAUMOTO aHanm3a;

BOCHPUHUMATE,  (OpMYIMpOBaTh W NpeoGpa3’oBBIBATH CYKIEHUS!:
YTBEPAUTCIBHEIC I OTPHLATEIBHbIE, €AHHUYHBIE, YACTHEIE H OGLIMe, YCIOBHEIE;

BBIABIIATL MAaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H U MPOTHBOPEYHS
B (akTax, maHHbIX, HAOIIOZEHHUSIX W YTBeP/KACHHSIX, NPEANarath KPUTEpUH s
BBLIBJICHNS 3aKOHOMEPHOCTE}! M IIPOTHBOpPeYHil;

ACTaTh  BBIBOLLL € HCMOJB30BAHHEM 3aKOHOB JIOTHKH, INCAYKTHBHBIX H
HUHAYRTHBHBIX YMO3AKIIOUCHUI, YMO3aKIIOYeHHIT IO aHaI0r MM

HPOBOAUTE CAMOCTOATENLHO NOKA3ATEECTBA MAaTeMAaTHYECKHX YTBEpIKIEHHl
(TIPAMbIC ¥ OT NPOTHBHOTO), BBICTPAHBATE API'yMEHTAIHIO, [IPUBOINTE NMPUMEPBI H
KOHTPIIPHMEPLI, 000CHOBBIBATE COOCTBEHHbIE CYXKICHUS U BBIBO/IBI,

BLIOUpPATL C10co6 perenus yueGHOI 3amadm (CpaBHUBAaTh HECKOJIBKO
BAPHAHTOB ~ pCUICHWS,  BpIOMpaTh  Haubojee  MOAXOAAMMI ¢ y4éTom
CaMOCTOATEIbHO Bbi/Ie/ICHHBIX KPHTEPHEB).

[lokyMeHT co3faH B anekTpoHHou dpopme. Ne 75 ot 29.08.2023. UcnonHuTens: 3akvuesa W.I. r‘l?g?!;ﬂ;%fl#:zf
Crpannua 11 13 22. Ctpanuua cosgana: 11.03.2024 15:51




ba3zoBble HecaeaoBaTebeKie AeiicTBHA:

MCII0J1b30BaTh BONPOCHl KakK HCCIEI0BATENbCKHH HHCTPYMEHT MO3HAHMA,
GopMyTHpOBaTE  BOMPOCHL,  (DUKCHpYIOLIME  [POTUBOpedHe,  Ipodiemy,
yCTAHABIHBATh HCKOMOE H JAaHHoe, (OpMHpOBATh THIOTE3y, apryMeHTHPOBATh
CBOIO MO3ULHIO, MHEHHE, h

MIPOBOANTE CAMOCTOATEIBHO CIUIAHUPOBAHHBIM KCIIEPUMEHT, HCCIIeI0BaHHe
[10 YCTAHOBIEHHIO ocobeHHOCTeH MaTeMaTHUYeCKOro 00beKTa, SBIEeHUs, [Ipouecca,
BBISIBIIEHHIO 3aBUCHMOCTEH MeK1y 00BeKTaMH, sIBIeHUSIMH, POLECCaMH;

CaMOCTOSTE/IbHO (pOpMY/IHpOBaTh OOOOLUEHUS M BbIBOIbI 110 pe3yJbTaTam
npoBeA€HHOro  HaOJIOJIGHUsI,  HCCIIEJOBAaHUA, OLEHHMBAThL  [JOCTOBEPHOCTH
MOIY4eHHbIX Pe3y/IbTaTOB, BbIBOLOB H 0000LIEHMIH;

MPOTHO3UPOBATL BO3MOKHOE pa3BUTHE Mpolecca, a TakiKe BbLIBHIATh
MPeANnoiI0KeHHsl O ero pa3BUTHH B HOBBIX YCIIOBHUSX.

PadoTa ¢ nundopmauneii:

BBISIBJISITE Ae(MUUUTEI MHOOPMALIMM, NAHHBIX, HEOOXOAMMBIX MUl OTBETa Ha
BOIPOC M JUIs1 pellieHusl 3a1a4H;

BbIOMPaTh HHOOPMALMIO U3 UCTOYHHUKOB Pa3IMYHbIX THIOB, AHAIU3UPOBATD,
CHCTEeMATH3HPOBATh M HHTEPNpPeTHpPOBaTh HMHGMOPMALMIO Pa3/MUYHBIX BHIOB U
Gopm npeacrapieHus;

CTPYKTYpHpOBaTh HHPOPMALMIO, NPeACTaB/IsTh e B pa3iiMuHbIX (opmax,
WLTIOCTPUPOBATH IpadUuecKu;

OlIeHHBATD HaAEKHOCTD nadpopmannm no CaMOCTOSATENEHO
CHOPMYJIUPOBAHHBIM KPUTEPUAM.

KoMmmyHHKaTHBHbIE YHHBEpCcAablible YueOHble el cTBHS

Obwenne: _

BOCIIPHHUMATh H (POPMYIMPOBATE CY/KICHHS B COOTBETCTBHH C YCIOBHAMHU H
LeJIsIMH  OOILICHHS, SICHO, TOYHO, I'PAMOTHO BbIpaarTbh CBOK TOYKY 3pPEHUS B
YCTHLIX M [IUCbMEHHbIX TeKCTaX, AaBaTh MOSCHEHMs MO XO4Y peLueHHs 3a1au,
KOMMEHTHPOBATh MOJYYEHHBIH Pe3yIbTar;

B X0JIe OOCY’KJICHHUS 3aaBaTh BOMPOCHI O CYIIECTBY 00CYXNaeMoil TeMBI,
npobsieMbl, pellaeMoil 3aaayu, BbICKA3bIBATbL HAEH, HALEJEHHbIE HA ITOUCK
peLleHust, COMOCTABIATE CBOM CYKICHHS C CYKICHHSAMH IPYTHX YYaCTHHKOB
auanora, odHapyKHBaTh pasinyKe M CXOIACTBO MO3HLHH, B KOppeKTHOH (opme
(popmynupoBaTh pazHoriacus, CBOH BO3pakeHHsl;

MpeACTaBNSAThL Pe3yJbTaThl PelIeHHs 3a1adH, IKCIePUMEHTa, UCClIeJOBaHus,
[IPOEKTd, CaMOCTOSTeNbHO BbIOMpaTh (OpPMAT BBICTYILIGHHS ¢ Y4Y€TOM 3azad
[pe3eHTalli 1 0coOeHHOCTeIl ay IHTOPHH.

PCF}_"HHTIIBHLIE YHHBEpCAJIbHBIC }"ieﬁllble aeHeTBHA
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Camoopranusaums:

COCTaBIATh MMJIaH, AJIFOPUTM pelleHus 3aaaqdu, BblOMpaTh cnocod pelueHus ¢
YIETOM MMEIOLIHXCST PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEMH, apryMeHTHPOBATh
U KOPPEeKTHPOBATh BAPUAHTHI PeIIeHHIT ¢ yuETOM HOBOH HH(OPMALIHH.

CaMOKOHTPOJIb, SMOUHOHAAbHbII HHTELJIEKT: h

BlajeTh  HABbIKAMH  [103HABATEIBHON  pedueKCHH  Kak  OCO3HaHMs
COBepLIAeMbIX AeHCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX Pe3yIbTATOB, BIANEThH
crocobaMH  CaMOMPOBEPKH, CAMOKOHTPOJISL [polecca M pesyibTara pelleHHs
MaTeMaTHYeCKoIl 3a/1a4H;

NpeABHISTh TPYAHOCTH, KOTOpPble MOIYT BO3HUKHYTb IpW pELIEHHH 3a1ayH,
BHOCHTE KOPPEKTHBEI B JIeATETFHOCTE HA OCHOBE HOBBIX OOCTOATE/bCTB, JAHHBIX,
HaifIeHHBIX OHOO0K, BbISIBIEHHBIX TPYIHOCTEH;

OLEHMBATH COOTBETCTBUE Pe3y/bTaTa LenH U YCIOBUIM, OOBICHATE MPHYHHEI
JTOCTH/KEHHSA WM HEJIOCTHIKEHUS Pe3yJIbTaTOB AeATeNIbHOCTH, HAXO/[HTh OLIHOKY,
J1aBaTh OLEHKY NpHOOPeTEHHOMY ONBITY.

CoBmecTHAasl 1eTeIbHOCTD:

MOHHMATh M HCIOJIb30BaTh MPEUMYILeCTBA KOMAHAHOH W MHIUBUIYaJIbHOI
paborbl rnpu pemieHUH yueOHBIX 3a7a4, TPUHUMATh LEdb COBMECTHOMH
JeATeJIbHOCTH, [JIaHUpOBATh OpPraHU3alul0 COBMEeCTHOI paboThl, pacrpeiessTh
BUABI paboT, moroeBapuBarhes, 00CY/KIaTh TMpollecc H pe3yabTaT padoThl,
00001aTh MHEHHA HECKOIBKUX JTIOeiH;

YUACTBOBAThH B TPYMMOBBIX dopMmax padboTel (00cyxaeHHs, 0OMEH MHeHUil,
«MO3TIOBBLIC LITYPMEL H I-IHBIe).J BLITIOJTHATE CBOHO HacThb pa60’ral U
l\’OOpﬂHHHPOBaTb CBOH ﬂeﬁCTBIdﬂ C ApyruMm HJIeHaMH KOMAaH/bl, OLECHHBATL
Ka4ecTBO CBOEIro BKJA/Ja B OOLLMH NPOAYKT 10 KpUTEPUSM, c(OpMYTUPOBAHHBIM
VYACTHHUKAMU B3aUMO/1eiiCTRUS.

INPEAMETHBIE PE3YJ/IBTATbBI

K koniry obOydenus B 10 kaacce oOydvaroliuiics MOIYYHT CACIYIOIINHE
npeaAMeTHble pe3yibTaThl M0 OTAe/lbHbIM TemaMm paboueil nporpamMmbl yuyeOHOIo
Kypca «Auredpa 4 Hayajaa MaTeMaTHYeCKOro aHaau3ay:

Yucaa v BbIYHCICHHST:

cBODOAHO ONEepUpOBaTh MOHATHSAMH: pPalUOHANbHOE 4HCIo, OecKoHeuHas
nepuoguyeckass apodb, MPOLEHTHI, HppalHOHANIBHOE YHCIO, MHOMKEeCTBa
PALMOHAIBbHBIX U 1€HCTBUTEIBHBIX YHCEI, MORY/b ACHCTBUTEILHOIO YHCJIA;

NPUMEHATH ApoOM W MPOLUEHTbl Ul pelieHHs [PUKIaAHBIX 3a71a4  H3
Pa3IMYHBIX OTpaciell 3HAHHIH U peaTbHOH KH3HH;

NPUMEHSITh NPUOIHAKEHHBIE BEIYMCICHUS, MTPABHIA OKPYTISHHS, MPUKUIKY H
OLICHKY pe3yJbTaTa BbIYHCIEHHII;
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CBOOOJHO ONEPHPOBAaTh TOHATHEM: CTEMEHb C LeNbIM TMOKa3aTeseM,
HCIIONTb30BATE MOAX0ASILY10 (OPMY 3aMucH AeHCTBUTEIBHBIX YHCEN A PElIeHus
[NPaKTHYECKHX 3a/1a4 1 NpeJACTaBICHHA JaHHBIX]

cBOOO/JHO OMEepUpPOBaTh MOHATHEM: apU(pMeTHYeC n”i KOpeHb HaTypallbHOH
CTeNeHH;

cBOOOJHO ONEPUPOBATH IOHATHEM: CTRIICHD ¢ PALMOHAIbHBIM IOKA3aTEIeM;

cB0OOIHO OMEpUpPOBaTh MOHATHSIMU: JOrapu@M 4YHciaa, JASCATHYHbIE M
HaTypajbHble JOrapH(Mbl;

CBOOOAHO ONEPUPOBATE MOHATHAMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHIeHC
YHCJIOBOT'O apryMEeHTa;

OINepHpoOBaTb MOHITHAMM. APKCHHYC, APKKOCHHYC H @pKTaHI'€HC HHCJIOBOI'O
apryMeHTa.

YpaBHeHHsl H HepaBeHCTBA:

cBOOOIHO OMEepPHPOBATL MOHATHIMM: TOKIAECTBO, YPaBHEHHE, HEPAaBEHCTBO,
PaBHOCHIILHbBIE YPABHEHHUS U YPaBHEHUA-CJIEACTBUS, PABHOCHIbHbIE HEPABEHCTBA;

MPUMEHATE Pa3lM4YHbIE METOJbl pEllIeHHs pPALHOHAIBHBIX W JpPOOHO-
pPaUMOHANBHBIX YpPaBHEeHMi, MPUMEHSTb MeTOd HHTEpPBaIOB Il peLleHus
HEepPaBEHCTB;

cBO0OOHO OMEepHpPOBaTh MOHSATHUSMH: MHOIOYJNEH OT OJHON TepeMeHHOM,
MHOIOWIeH ¢ LelbIMH KO3((QUIeHTaMH, KOPHM MHOIO4YIeHa, [PUMEHSThb
Ie/leHHe MHOTOYJIeHA Ha MHOTOYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
IUIs PeLUeHHs 3a1a4;

CcBOOOJIHO OINEPHPOBATH [MOHATHAMH: CHCT€Ma JIMHEHHBIX YpaBHEHMH,
MaTpHlla, OompenejidTeNlb MaTpuibl 2 X 2 M ero reoMeTpHuYecKHUH CMBICT,
HCIIOh30BaTh CBOMCTBA onpefenuTens 2 X 2 1 BBIYUCIEHUS €r0 3HAYeHUSs,
MPUMEHSATEL OMNpeNesIMTeNNn JUlsl pelleHusa CUCTEMbl JIMHEHHbIX YypaBHEHHUI,
MOJEIMPOBATL pealbHble CUTYalUMH C TOMOUILI) CHCTEMBI JIMHEHHBIX ypaBHEHHUH,
HCCIIeIOBATh [OCTPOEHHbIE MOJENH C [OMOLUBIO MAaTpULl U Oonpeaenurese,
HUHTEPIPEeTHPOBATL MOJIYyYEHHbIH pe3yJ/ibTar;

HCIIOAB30BaTh CBOMCTBA JEHCTBHH C KOpPHSAMH Il rpeoOpasoBaHus
BBIPA/KEHUI;

BBLIMOJIHATL Ppeo0pa3oBaHUs YHCIOBBIX BEIPAKEHHH, COACPIKAIINX CTETIEHH ¢
paLHOHAIBHBIM [TOKa3aTeNeM;

MCMOIB30BaAThH cBOiicTBa norapugpmMoB A8l npeodpa3oBaHusl
Jorapu(p)mMHYCCKHX BbIPAKECHHIT;

CBOOOIHO OIIEPHPOBATL MOHATHSMH! HppalHOHalIbHBIC, MOKa3aTeJIbHLIE H
HOI‘EI]JH(])MI’T‘IGCKHC YpaBHEeHMS, HAXOAHUTL UX pEUICHM C [TIOMOLLBIO0 PABHOCHIIBHDBIX '
IepexoaoB WK OCYLUeCTBIIsAA [TPOBEPKY KOpHEﬁ;
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NPHMEHATH OCHOBHbIE TPUTOHOMETPUYECKHE (OPMYIIbl AT IpeoOpasoBaHus
TPUTOHOMETPUYECKHX BbIpAKEHHIT;

CBOOOZIHO ~ OMEpHPOBaTh MOHATHEM: TPHIOHOMETPHUECKOE YpaBHEHME,
NPUMEHATE  HeoOXOAMMble — (DOPMYIIBI VISl pElleHHs  OCHOBHBIX  THIIOB
TPHIOHOMETPHYECKUX YpaBHEHHI;

MOJCITHPOBATL peaAlbHble CHTYaUHH Ha S3bIKe anreOphl, COCTaBISATH
BBIpAXKEHUsl, YpaBHEHMS, HEepaBeHCTBA IO YCIOBHIO 3ajavu, HCCIEeN0BaTh
NOCTPOEHHbIE MOJIE/IH ¢ HCIONB30BaHHEM arrapara ainredphl.

Oyurunn u rpadpukn:

CBOOOMHO ONEpUPOBATH [OHATUAMU: (QYHKLHS, CTIOCOOBI 3ananus (HyHKLIMH,
B3aUMHO oOparHble (yHKIMH, KOMMO3HLMS (YHKUH, rpaQuk (yHKIMH,
BBI[IO/IHATE JIEMEHTapHbIe Npeobpa3zoBaHis rpad@uKkoB HyHKIIHIL;

cBOOOAHO OINepUpoBaTh MOHATHAMHK: OOIACTh ONpejeleHus U MHOYKECTBO
3HAYEHUH (DYHKUMM, HYJIH QYHKIHH, [IPOMEKYTKH 3HAKOIIOCTOSIHCTBRA;

CBODOZHO OMEpUPOBATh IMOHATHAMM: UETHBIE W HEUYSTHble (YHKLHH,
NepHOAHYECKHe (YHKUHH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCHMYMBI H
MHHUMYMbBl (QYHKUMH, HauOoibllee | HAaHMEHBbIEe 3HAUeHWe (YHKIUH Ha
[IPOMEKYTKE;

CBOOOZHO ONEPUPOBAaTh MOHATHAMH: CTereHHas (YHKUMS ¢ HATYPaTbHBIM |
LelbIM [OKa3aTesleM, rpaduK cTerneHHOi (YHKUHH ¢ HATYPATBHBIM H LEeJbIM
nokasareneM, rpaduk KOpHA n-oif CTeMeHM Kak (YHKUMM OOpaTHOl CTeNeHu c
HATYpPaJBbHBIM [TOKa3aTesieM;

ONepHpOBATh NOHATHUAMH: JHHEHHAs, KBaapaTU4yHas M OpPOOHO-THHEHHAas
(DYHKLIHH, BBIMONHSTE J/IEMEHTAPHOE HCCNIEIOBAHME U TOCTPOSHHE HX [PadHKOB;

CBOOOAHO OIEPUPOBATh MOHSTUIMHU: [0KA3aTelbHas M JorapHpMideckas
(ynkuu, uX cBOWicTBa M rpaUKH, HCMOJIB30BATh HX IpauKH /s pelleHHs
YPaBHEHHUIT,

cBOOOJHO OMEpPHPOBATh IOHATHSAME: TPHIOHOMETPHYECKas OKDYKHOCTb,
OIpeleJICHHE TPHTOHOMETPHYECKHX (DYHKLHH YHCIOBOTO apI'yMeHTa;

HCTIONIL30BATE  IPadHKH  (QYHKIMI 118  HCCIIEAOBAHUS TPOLECCOB U
3aBMCUMOCTeH NP pelleHHH 3a1a4 U3 APYTHX Y4eOHBIX MpPeaMeToB U pealbHOl
KU3HHU, BBIpaKaThk (popMynaMu 3aBUCHMOCTH MEXKIY BeTHYMHAMU

Hauyana maremarndeckoro ananmsa:

CBOOOJZHO ONEPHPOBATH MOHATHSIME: apu(METHYECKas M TreoMeTpHYecKas
[porpeccus, 6eCKOHeuHo yObLIBaIOLIas TeOMETPUUECKAs IPOrpeccHs, NUHeHHbIH 1
IKCTIOHEHIIHANBHBIEN POCT, (POPMYJIa CIOKHBIX [POLEHTOB, HMETh IIpe/ICTaBIeHHE
0 KOHCTAHTE;

HCMOJB30BATL MPOIPECCHH TS PELICHUs peanbHBIX 3a4a4 NPUKJIATHOTO
Xapakrepa;
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CBOOOMIHO OTIepHPOBATH MOHSITHAMHE: MOC/IEI0BATEIBHOCTE, CIIOCOOL] 3aIaHHs
MOCJICNOBATEIbHOCTEH, MOHOTOHHbIE M OTPAaHHYEHHELIE [10CIEI0BATENLHOCTH,
MOHMMATh OCHOBBI 3apOXKAEHHSA MATeMAaTUYeCKOr0 aHAaJIM3a Kak aHajlu3a
OECKOHEYHO MabIX; :

CBOOOIHO ~ ONEPHPOBATH MOHATHSMH: HeMpepbiBHble (YHKIHH, TOUYKHU
pa3speiBa rpapuka GyHKLNH, aCHMIITOTBI FpaduKa (yHKLHH;

CBOGOIHO OMepUpOBATh TMOHATHEM: (YHKLMS, HETpephIBHAas Ha OTpe3ke,
[IPUMEHATh CBOHCTBA HENPEPBIBHBIX (PYHKLII U1 pellIeH s 3a/1ay;

CBOOOAHO ONMEpPHPOBATH MOHATHAMU: [EpBas M BTOPAs [POM3BOJHBIE
(QYHKUHH, KacaTenbHas K rpaduky GyHKINNM;

BBIMHCIIATh POU3BOIHBIE CYMMBI, MPOU3BEACHHS, Y4CTHOIO U KOMITO3HIIMH
ABYX (DyHKUMIH, 3HATE MPOH3BOAHbIE 3EMEHTAPHEIX (yHKLIMIT;

HCIOMb30BATL IEOMETPUYCCKUA W (H3MUECKHH CMBICT [POW3BOLHON s
peleHus 3aiad.

MuozkecTBa u Joruka:

CBOOOHO  ONEPUPOBATh  MOMSTHAMH:  MHOKECTBO,  ONEpaldH  Haj
MHOKECTBAMM;

HCHO/IL30BATH TEOPETHKO-MHOKECTBEHHBIH annapaT JIsl ONHCAHHS PeajlbHBIX
MPOLIECCOB H ABNCHUH, IIPH PELICHHH 3a/1a4 U3 APYTHX y4eGHbIX MPeAMETOB;

CBODOIHO OIEpPHPOBATL MOHATHAMU: OIpeieleHue, Teopema, ypaBHeHHe-
CIIEICTBIE, CBOHCTBO MATEMaTHYECKOT0 00beKTa, JA0KA3aTeNECTBO, PABHOCHIBHBIE
YPaBHEHHS H HepaBEeHCTBA.

K konuy oGyuennss B8 11 kaacce obyuarowmiics MOJYYHUT CHeAYIOLIHe
MPEAMETHBIC PE3YNBTAThL 110 OTAGHBHBIM TeMaM pafodeil mporpaMMbl yyebHOro
Kypca «Anre0dpa 1 Hayaga MaTeMaTH4eckoro aHammusa:

Hucaa n Beraucaenns:

CBODOZHO ~ ONepHpOBATH MOHSTHSIMH: HATYPAIbHOE M LEN0e  YHCIIO,
MHOKECTBA HATYPaJbHBIX H Le/NbIX YHCEJN, HCMOIb30BATh MPHIHAKH IETUMOCTH
nenbix yucen, HOJl u HOK natypanbHbIX umcen 415 pelueHus 3auad, [IPHMCHSITE
anropurm EBxmina;

CBOOOJIHO  OLIEPHPOBATH MOHATHEM OCTaTKAa [0 MOIYJI, 3aMHCHIBATE
HaTypajbHble YHCIa B PA3THYHBIX [IO3HIHOHHBIX CHCTEMAX CUUCIIEHHS:

CBODOHO OMepUpOBaTh MOHATHAMH: KOMIUICKCHOE YMCIO M MHOKECTBO
KOMIUICKCHBIX 4HCell, MPEeACTaBIsTh KOMIUIEKCHblE 4Hcla B anrebpandeckoil u
TPHTOHOMETPHYCCKON (opMe, BBITIONHSTL apupMeTHIECKHE ONEePALUH ¢ HUMH H
H300pakaTh Ha KOOPAUHATHOI MJI0CKOCTH.

YpaBHeHns: u HepaBeHcTBAa:
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cBOGOAHO OMEPHPOBATL MOHATHAMH: HPPALHOHANILHBIC, ITOKA3ATE/IbHbBIC U
norapudMHYecKHe HEepaBeHCTBA, HAXOAMTH WX  PCLICHWS € [IOMOLIBIO
PaBHOCHIIBHBIX MIEPEXO0B;

OCYLIECTBIsITE  0TOOp  KOpHeH  npd  pelleHHH TPUTOHOMETPHIECKOIO
ypaBHEHHMS, '

cBOGOAHO OLEpUPOBATH IOHATHEM TPUIOHOMETPUYECKOE HEPABEHCTBO,
npuMeHsATh  HeoGxonumble  (GOPMYNBl s peLIeHHS  OCHOBHBIX THUIIOB
TPUrOHOMETPHYECKHX HEPABEHCTB,

CBOOOTHO ONepUpOBaTh MOHATHIMHI: CHCTEMA i COBOKYIIHOCTE ypaBHEeHUI H
HEPABEHCTB, PABHOCH/IBHBIE CHCTEMBI M CHCTEMBI-C/ICACTBHA, HAXOAUTH peleHd
CHCTEMBI H COBOKYIHOCTEH palHOHANBHBIX, HPPALHOHAIBHBIX, MOKA3aTE/IbHEIX H
norapu(GMHUIeCKHX YpaBHeHHH H HEPaBEHCTB!

pelarsb paluioHalbHbIE, MppanoHalbHble, rokas3aTelibHbIE,
norapudMHyYecKHe M TPUIOHOMETpHYECKUe  YPaBHCHWA 1 HepaBeHCTBa.
coeprKalilie MOAyJ/IH U rapamMeTpsl;

NpYMeHsTh Tpa@HYecKue METOMIbl [ls pellCHHA ypaBHEHUIT U HEPaBEeHCTB, a
TaKJKe 3a71a4 C [lapamMeTpaMH;

MOJENMpoBaTh peaibHble CUTyallHd Ha S3BIKE anreOppl, COCTaBIAThH
BBIpA/KEHHs, YpaBHEHMs, HEPAaBEHCTBA M HX CHCTEMBl MO YCJIOBHIO 3aJa4H,
HCCIe0BaTh [IOCTPOEHHble MOzenH C HCIOIb30BaHWEM dllllapaTa anredpsl,
MHTEpIPETHPOBATh Oy YeHHBII pe3yibTaT.

OyHKUHT 1 rpaguKn:

CTPOMTh IpaduKM KOMMO3MUMH (QYHKLUHI ¢ TMOMOLIBIO SJIEMEHTAPHOTO
Mccne0BaHMsl 1 CBOMCTB KOMIIO3HINH ABYX ()YHKIHH;

CTpOWTH  reomeTphdeckie 00pasbl  ypaBHeHHH M HEPABEHCTB  HA
KOOPAMHATHOMH IMJI0CKOCTH;

cBOGOMHO  OMEPUpPOBaTh MOHATHAMH: TpapuKil  TPHrOHOMETPHHYECKHX
hyHKIIMIH;

MPUMEHATh (QYHKIMH A8 MOJEIMPOBAHMA W HCCICAOBAHMA PCalbHbIX
POLECCOB.

Hauajia MaTeMaTHYECKOI0 aHa/In3a:

HCTIONB30BATh IPOM3BO/IHYIO [UTsl HCCTe/I0BaHM QYHKIHH Ha MOHOTOHHOCTH
H 3KCTPEMYMBI;

HAXOJHTH HaubOIbIlIEe H HAUMMEHbIIee 3HauUeHUst QPYHKLUH HenpepbIBHOH Ha
OTpe3Ke;

HCTIONB30BATh TIPOM3BOIHYIO ISl HAXOXKACHHS HaWIy4luero pPeHcHHd B
NPUKNAAHEIX, B TOM HHCNE  COLHMANbHO-KOHOMHYECKHX, — 3ajatax, i b b
onpeseieHtss CKOPOCTH M YCKOPEHHA [pouecca, 3a1aHHOro hopMyn0il  HIH
rpauKoM;

N IIEKTPOHHbIA
¥ TATAPCTAH
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CBOOOJIHO ~OMEpUpOBATH MOHATHAMH: MEpBOOOpasHad, onpeneneHHbI
WHTerpajl, HaxoIHTh MepBooOpasHbie 3JIeMEHTApHBIX (QYHKIUHAH W BBIYHCISATH
unTerpal no Gopmyie Herorona-Jleftduuua;

HAXONTE MJIOIIAN II0CKUX (GUryp 1 0ObEMBI TEN ¢ MOMOLLBIO HHTETPAJld,

MMeTh NpEICTABIEHHE O MaTeMaTHYECKOM MOJIEIMPOBAHHHE Ha MpHMepe
coctapneHnst AndhepenIanbHbIX yPaBHEHUH;

peluaTh TMPUK/IAJHbIe 3a1adH, B TOM 9HC/le COLHATLHO-3KOHOMHIECKOro H
(H3MUecKOro xapaxkTepa, CpeJCTBaMH MATeMaTH4ECKOro aHajiu3a.
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Mpoumyposano, MTPOHYMEPOBaHO
H CKPEIUIEHO nevarplo
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