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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma y4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHM3a»
0azoBoro ypoBHs it obydatonuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeaHero oomero oOpa3oBaHUs, C yYETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaIuIMid poccUiickoro oOpa3oBanus. Peanmm3anusi mporpamMMbl 00eCHEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HEIIPCPLIBHOT'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIFHOTO DPa3BHTHUS
JUYHOCTH 00YyJarOIUXCsl.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTeMaTHMYECKOTO aHajan3a» SBIISETCS OJHUM M3 Hauboiiee
3HAYUMBIX B MporpamMMme CTapuieil IIKOJbl, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecleyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3y4YeHHsS BCEX ECTECTBEHHO-HAy4YHBIX KYpCOB, a C JpYrom
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE U aOCTPaKTHOE MBIIJIEHUE Y4YalluXcsi Ha YpPOBHE,
HE0OX0IMMOM I OCBOEHUS KypcOB MH(GOPMAaTUKH, 00111eCTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B
pamMKax JaHHOTO Kypca ydalllhecs OBJIaJIeBalOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIaJICHUS 3aKOHAMH (PU3UKU, XUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHAECHUUN 3KOHOMUKHU
U OOIIEeCTBEHHON >KU3HU, TIO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LU(GPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HMCIOJbB30BaTh WX B MOBCEAHEBHOM XU3HHU. B TOXKe
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTMYECKH CTPOTHMH MAaTeMaTHUYECKUMHU KOHCTPYKLIHSIMU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
UCIO0JIb30BaTh 0000IeHne U KOHKPETH3alMio, a0CTparupoBaHHWE W aHAJOTrHio, (OpMUPYET
KpeaTHUBHOE U KPUTHYECKOE MbIlLIeHUe. B xone u3ydenus anreOpbl M Hayall MaTEeMaTUYECKOTO
aHaJM3a B CTAaplLIEH IIKOJIE ydalllMecs MOJIy4arOT HOBBIM OIBIT PEIIEHHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ MOCTPOEHHMSI MAaTE€MaTU4YECKUX MOJENEed  pealbHbIX CUTyalMidl U
WHTEpPIpPETAlMM IOJIYYCHHBIX PpELICHUM, 3HAKOMATCS C NOpPUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEW B NPHUPOJAE, HAyKE M B HMCKYCCTBE, C BBLIAIOLNIUMUCS MaTEMaTUYECKUMH
OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnanaet 3HaUNTEIHHBIM BOCITUTATEIbHBIM MTOTEHIIAIOM, KOTOPBIN peann3yeTcs KaK
yepe3 y4eOHbII MaTepHall, CiocoOCTBYIONIUI (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 crnenuduky ydeOHOU AesATenbHOCTH, TPeOyoleld CcaMOCTOSATENbHOCTH, aKKypaTHOCTH,
MPOJAOJKUTENIbHOM KOHLIEHTPAMM BHUMAHMS U OTBETCTBEHHOCTH 32 MOJyYE€HHBIN Pe3yJIbTar.

B ocHoBe meroauku oOyueHus airedpe M HaualaM MaTeMaTUYECKOTO aHalM3a JICKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIEIYIOIIHe
coJiepKaTelbHO-METOIUYecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKuy,
«YpaBHEHUS U HepaBeHCTBa», «Hauama maremMarndyeckoro aHaimsa», «MHOKECTBA U JIOTUKA».
Bce ocHOBHBIE cOAEpKATEIBHO-METOJAUUYECKUE JIMHUU HM3Y4alOTCS HAa IMPOTSHKEHUM [BYX JIET
oOy4yeHHs B cTapuiel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMH T€MaMH U pazzenamu. J[aHHbIN Kypc SBISETCS UHTEIPATUBHBIM, OCKOJIbKY 0ObEMHSET
B cebe coJiepKaHMe HECKOJIbKHX MaTeMaTHYeCKHX TUCHMIUIMH: anredpa, TPUTOHOMETPHS,



MaTeMaTUYECKUI aHaIu3, TEOPUsl MHOXKECTB U Jip. [lo Mepe Toro kak yuariuecs OBJIaJIeBalOT BCE
Oojiee IIUPOKUM MATEMAaTHYECKUM alllapaToM, y HHUX MOCIEI0BAaTENbHO (GOpMHUpYETCS H
COBEPUICHCTBYETCSI YMEHHUE CTPOUTH MaTEMaTUUYECKYIO0 MOJIENb PEeaIbHONW CUTyallH, IPUMEHSTh
3HaHUS, TOJy4YeHHbIE B Kypce «AureOpa ¥ Hayala MaTeMaTUYeCKOTO aHAM3ay, JUIS PEHICHUS
CaMOCTOSITEIbHO CPOPMYIMPOBAHHONH MaTEeMaTHYECKOW 3aladyd, a 3aTeM HHTEPIPETHPOBATH
IIOJIY4EHHBIN pe3yibTar.

CopepxarenbHO-MeTOANYECKAs IMHUA «HKcTa 1 BBIYMCIIEHU» 3aBepLIacT (POpMUPOBaHUE
HaBBIKOB HCIIOJIb30BAHUS ACHUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIIO HA4aTO B OCHOBHOM IiKoJie. B
crapuieil mkojie ocoboe BHUMaHHUE YAEISIeTCs (OPMHPOBAHUIO IMPOYHBIX BBIYHACIATEIBHBIX
HAaBbIKOB, BKJIIOYAIOIIUX B Cce0s MCIOIb30BAHHE DPA3JIMYHBIX (POPM 3amucu JEHCTBUTEIHHOTO
9Hcia, YMEHHE DPAllMOHAIBHO BBITIONHATH NEHCTBUS C HUMH, JENaTh MPHUKHIKY, OICHHBATH
pe3ynbraT. OOyuwaromuecss MOJIY4aroT HaBBIKM HPHUOMMKEHHBIX BBIYUCICHUN, BBINOJHEHUS
JNEUCTBUI ¢ 4yHMCliaMu, 3allUCaHHBIMM B CTAaHAAPTHOU (QopMe, HCIOIb30BaHUS MaTEMaTHUECKUX
KOHCTAaHT, OI[CHUBAHUS YUCIIOBBIX BBIPAKCHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTCsl Ha NPOTSHKEHWHM BCEro OOydeHus B
CTapuiel mIKoJie, TMOCKOJIbKY B KaXXJOM paszfJefie MporpamMmbl MPEIyCMOTPEHO pelleHHe
COOTBETCTBYIOIINX 3a/1a4. OOyuaronuecs: OBJIaJeBalOT Pa3INYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paMoHATFHBIX, HPPAMOHAIBHBIX, TIOKA3aTEIbHBIX, JOTAPUPMHUECKIX U TPUTOHOMETPHUECKUX
yYpaBHEHUM, HEPABEHCTB U UX cucTeM. [loyryueHHbIE yMEHUS UCIOJIB3YIOTCS MPU UCCIIEI0BaHUU
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, pEIIeHWH MPUKIATHBIX 3aJad M 3ajjad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUuN QyHKuuu. /laHHas comepxkarenbHasi JIMHUS BKIIOYAET B
ce0st Tarxke HOPMUPOBAHUE YMEHHH BBITIOJIHATEH pacuy€Thl M0 GopMyIiaMm, MpeoOpa3oBaHUS LETbIX,
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHMM, a TaK)Ke BBIPAKEHUH,
coJlep’KalluX CTeNneHu H Jjorapudmel. braromaps wu3ydeHHio aiaredpanyeckoro marepuasia
MIPOUCXOJUT JallbHENIIee Pa3BUTHE aITOPUTMUUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yJalluxcs,
(bopMUpYIOTCS HaBBIKM JEAYKTHUBHBIX pPAcCyKIEHUH, pabOThl C CHUMBOJIBHBIMHU (opMami,
MIpe/ICTaBJICHHs] 3aKOHOMEPHOCTEH U 3aBHUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. Airedpa
npemiaraeT 3peKTUBHbIE HHCTPYMEHTHI ISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAaYYHBIX
3aJla4, HarJIaJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUM U TpaduKu» TECHO MeperuieTaeTcs ¢
JIPYTUMU JTMHUSIMU KypCa, IOCKOJIbKY B KAKOM-TO CMbICJIE 3a/1a€T MOCIIEIOBATENIbHOCTD U3yYEHUS
Martepuana. M3ydeHue crerneHHo, noka3aTeabHON, JorapudMUIecKoil 1 TPUTOHOMETPHUYECKUX
GyHKIMM, WX CBOUCTB W rpadMKOB, UCHOJB30BaHUE (QPYHKIUN IJS pElICHHs 3a1ad U3 JIPYrux
y4eOHBIX MPEAMETOB U PEabHOM dKU3HU TECHO CBS3aHO KaK C MaTeMaTHUYECKUM aHAIM30M, TaK U
C pellieHueM ypaBHeHUH U HepaBeHCTB. [Ipu 3ToM Goiblioe BHUMaHUE yieiseTcst GOpMUPOBAHUIO
YMEHHUSI BBIpaKaTh (POpMYIamMH 3aBUCUMOCTH MEXKIY Pa3IMYHBIMU BEIMUYHMHAMH, UCCIEIOBATH
MoJiyueHHbIe (YHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepKaTeabHON JIMHUYU HaleJIeH
Ha pa3BUTHE YMEHUI M HABBIKOB, TIO3BOJISIOLINX BHIPAXKATh 3aBUCUMOCTU MEXIY BETUYMHAMHU B
pa3nuyHOM Qopme: aHaTUTHYECKOH, rpaduueckoit u cnoBecHoi. Ero usydenue crnocobcTByeT
Pa3BUTHIO AJTOPUTMHUUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aIUH,
HCIOJIb30BAHUIO aHAJIOTHH.

ConepxatenpHast nuHus «Hauana maremaTHuecKoro aHajan3a» MO3BOJIET CYIIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTHYeCKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00yJaromuMcs, Y
KOTOPBIX MOSIBISETCS BO3MOKHOCT UCCIIEZ0BATh M CTPOUTH I'paduku (PyHKIMHA, ONpeAessaTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYEHUS, BBIYUCIATh MJIOMAAu GUryp u o0bEMBI TEN, HAXOIUTh
CKOPOCTM M YCKOPEHHs IpoleccoB. JlaHHas copaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIC



BO3MOXHOCTH IIOCTPOEHMSI MaTEMaTHUYECKMX MOJENEH pealbHbIX CHUTyallUi, HaXO0)KIEeHUus
HaWIY4lllero peleHUs B IMPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAaMH MAaTEMAaTHUYECKOIO aHalIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(opMaIIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI PacHO3HABATh
IIPOSIBJIEHUSI 3aKOHOB MaTE€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaKT O
BBIJAIOIIKXCS Pe3yJIbTaTaX, IOJIYYEHHBIX B X0/1€ pa3BUTH MaTEMaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHbBIE ITPE/ICTABICHHS IIPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpeiaraloT Haubojee YHUBEPCATIbHBIN SI3bIK, 00bEANHSAIOMINI
BCE pa3lenabl MaTeMaTHMKU U €€ MNPUIOKEHHUM, OHM CBSA3BIBAIOT pa3Hble MaTeMaTUYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. [loaToMy BaXHO JaThb BO3MOKHOCTH INIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa m Hadana MareMaTU4eCKOrO aHaIM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOI0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallud, UCCIEOBAaHUS 3TUX MOJeNiel ¢ MOMOIIbIO anrmapaTa anreopsl U
MaTeMaTHYeCKOr0 aHaliu3a M HMHTEPHpETaluy TOJYyYeHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBbl B KaXKJIbIil U3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
UCIOJIb3YeTCs IS pelleHus] TPUKIaIHbIX 3a1ad. [lpu perennn peaabHbIX IPaKTUUECKUX 3a1a4
yuyaliuecss — pa3BMBAIOT  HAOIIOAATENILHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIb30BaTh aHaJIOrMi0, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JledaTenbHOCTh N0 (OPMHUPOBAHUIO HABBIKOB PEUICHHS NPUKIATHBIX 3a7ad OpraHusyercs B
Ipolecce U3y4eHus Bcex TeM Kypea «Anredpa U Hauala MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM miaHe Ha U3ydeHHe Kypca anreOpbl M Ha4ajl MaTeMaTHYEeCKOro aHayin3a Ha 6a30BOM
ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Heznento B 11 kimacce, Bcero 3a /iBa
rojaa ooyuenus — 170 gacos.



COJEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAndeckue apoou. ApudmMernueckue Onepalud ¢ PAlHOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUH. [lpumenenue apoOeil M TPOLEHTOB UIS pPEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTpaciell 3HAHUM U peabHOM KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M HMppalMoOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU uKciamMu. [IpuOnuxénHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenens c menbiM mnokasareneM. CranpapTHas ¢opma 3amucy JSHCTBUTEILHOTO YHCIIA.
Hcnonb3oBanue mnoaxondmie ¢opmbl 3amMcud  JEHCTBUTENBHBIX YHMCENT JJI  PELIeHHUs
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW crTeneHu. JleficTBus ¢ apupmeTHuecKuMU
KOpPHSIMHM HATYPAJIbHOW CTETICHH.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTO 1 HHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHaqbHBIX YPAaBHEHUN U HEPABEHCTB.

Penienne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHre ypaBHEHHMII U HEPAaBEHCTB K PEIICHUI0 MATEMaTHYECKUX 3aJad U 3aJad U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh onpeaeneHuss U1 MHOXKeCTBO 3HaueHui (yHkuuu. Hynu ¢dynknuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKaszareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0 CTEIICHHU.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHusl  IOCHeAoBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIE0BATENbHOCTH.

Apudpmernueckass U reomeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuyeckas nporpeccus. CyMMa OECKOHEYHO YOBIBarOIEH reoMeTpUYecKOi MpOrpeccui.
@dopMyna CIOXKHBIX IPOLUEHTOB. Mcnoiap30BaHME MPOTPECCHU JUIsl PEIICHUS] PEeaIbHbIX 3a/1ay
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHosxecTBO, onepauuu Haja MHoxecTBamu. [{uarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs PEeaJbHBbIX IPOLECCOB MU SBICHUH, NPU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Cremnenb ¢ pallMOHATIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapru(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUH. PelieHue NpUKIaaHbIX 3a7a4 C MOMOIIBI0 CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4 U3 pa3InYHbIX 00J1acCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyuknusa.  [lepuoguyeckne  Qyakmuu. [IpOMEXYyTKH  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HavMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pelieHUs] ypaBHEHUN U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUI Ui UCCIIEAOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBHbie ¢yHKIIME. MeTo1 HHTEPBAJIOB JJ1s pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii U GU3NIECKUI CMBICIT IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX (GyHKIHMA. DOPMYNIbl HAXO0XKACHUS MPOU3BOJIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHeHre NpoU3BOAHON K HCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxaeHne HaubombIIero 1 HaMMEHbBILEro 3HaYeHHs PYHKIIUU Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO pPELIEHUS B IPUKIIAJHBIX
3ajjauax, AJs ONpeaesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOT0 (GopMyoi Witu rpadukom.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMerpudeckuid M (Qu3MUECKuil cMbicia. Bbrumcrnenue uHTErpana 1o
¢dbopmyne Hetorona—JleiiOHuma.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTuka» JOJDKHO OOecredMBaTh JOCTH)KEHHE Ha
YPOBHE cpenHero oOmero o0pa3oBaHMUA CIEAYIOIMIMX JMYHOCTHBIX, METAlpeIMETHbIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTepU3YIOTCS:

I'paxraHCKO€ BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO TPAXKJAHCKOW TO3UIMM OOydYaromIerocs KaK aKTUBHOTO W
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYpP TpakJaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI M TIP.), YMEHHMEM B3aMMOJIEHCTBOBATh C COLMAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BOCIUTaHHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON IpaskJTaHCKOM UAEHTUYHOCTH, YBXKEHHUSA K MPOILIIOMY U
HACTOSIIEMY POCCUICKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHHUSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHUCKON MaTeMaTHYECKOW IIKOJbI, K UCIOJb30BAHUIO ATUX JOCTHUKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEH POCCHICKOro Hapojaa; cGpOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKM W JEATEIbHOCTBIO YYEHOrO; OCO3HAHHWEM JINYHOTO BKJIAJa B MOCTPOCHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K  MHUpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj4ad, pEHICHUW, PpacCyXJCHUN; BOCIHPUUMYHBOCTHIO K
MAaT€MaTHYECKUM acClEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
3I0pOBOr0 M 0e30macHoro o0pasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHEe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSX CIOPTUBHO-030POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocnUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K pPa3InYHbIM
chepam mpodhecCHOHATBLHOM JEesITeNbHOCTH, CBI3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBIOODP Oyayiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U
camM000pa3oBaHUIO Ha TIPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOW HAIIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYPhl, TOHUMAHHUEM BIMSHUSA COLHUAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM CpEAbl, OCO3HAHUEM



r00aIbHOTO  XapakTepa  OKOJOTMYECKHMX MpoOJieM; OpHEeHTalue Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI I OKPY>KAIOLIEH Cpepl.

IlenHOCTH HayYHOTO MO3HAHUSA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJIOBEYECKOM JIEATENIbHOCTH, 3TAlOB €€ pa3BUTHS UM 3HAYUMOCTHU JUIS Pa3BUTHS LUBUIN3ALUY;
OBJIAJIEHUEM SI3bIKOM MAaTEMaTUKU U MaTEMaTHUECKOM KyJIbTYpPOU Kak CpeICTBOM IT03HAHUS MUPA;
TFOTOBHOCTHIO OCYIIECTBIISATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO AE€ATEIbHOCTh UHANBHUAYAJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS ~ OBJAJICHHEM  YHHBEPCAIBHBIMA  HO3HABAMENbHBIMU  OeliCMEUaMlU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCLICMBUAMY,  YHUBEPCATIbHLIMU — Pe2YlamUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUSL OKPYHCAOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

BazoBrie mornueckne eidCTBU:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEeMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIY MOHATUSIMU; (HOPMYIHPOBATH ONPENCIICHUS TMOHATHU;
yCTaHaBJIUBAaTh CYIIECTBEHHBIN MpHU3HAK Kiaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUU TPOBOJIMMOTO aHaIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OTpuULaTeNIbHbIE, MHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIABIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUns B PakTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSX; Npe/yiaraTh KPUTEPUU [UIS BBIABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX M WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSMBIE
U OT TPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBAaTH COOCTBEHHBIE CYKACHUS U BBIBOJIBI;

e BBIOMpaTh CcHocoO perieHus y4eOHOM 3ajadu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KAaK  MCCIENIOBATEIbCKUN  MHCTPYMEHT  TO3HAHMS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JAaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HUIIHUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIJITAHUPOBAHHBIA OKCIIEPUMEHT, HCCIECOBAaHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sBIEHHS, Ipollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHHUSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYyUYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIABUTATH MPEIOIO0KEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBJIATH JeUUINTHl HHPOPMALIUH, TAaHHBIX, HEOOXOUMBIX [UII OTBETa HA BOIIPOC U
JUIS pELlIeHUs 3a/1auH;

BBIOMpaTh MH(POPMAIMIO H3 HWCTOYHHKOB pA3JIMYHBIX THUIOB, AaHAJIM3HPOBATH,
CHCTEMaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(MOPMAIMIO PA3IHMYHBIX BUIOB U (OpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpMAIMIO, MPEACTaBIAT, €€ B  pas3dMuHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBaTh HAJAE&KHOCTh HHGOpPMALMUM IO CaMOCTOSATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvrvie KoMMyHUKamueHole Oelicmeus, 0becnedusaom c@hopmuposaHHoCcms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXKACHHA B COOTBETCTBUU C YCIIOBUAMU H LECTIAMHA
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y PEIICHUs 3a1a4l, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYXICHUS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 00CYXIaeMOM TeMBI, TPOOIEMBI,
pelaeMoi 3a1auu, BbICKa3bIBATh UJIEH, HAIICJICHHBIE Ha TIOUCK PEIICHHUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYKICHUSIMHU JPYTUX YYACTHUKOB JIMaiora, OOHapyXuBaTh pa3inyue
U CXOJACTBO TMO3WIMI; B KOPpeKTHOH Qopme (opmynanpoBaTh pa3HOIIacusi, CBOU
BO3pAKECHHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHU, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

MMOHUMATh U UCTIOJIh30BATh MPEUMYILECTBA KOMAHTHOW U HHMBHIyaTbHON pabOThI IpU
peleHnr y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH JESITEIbHOCTH, TUIAHUPOBAThH
OpraHu3allii0 COBMECTHOM pabOThI, paclpenesiaTh BHIbI padoT, IOTrOBapHBATHCS,
00CyX1aTh MPOLIECC U PEe3yJIbTAT pabOThI; 0000IIATh MHEHHSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOIO YaCTh paOOTHI M KOOPJAUHUPOBATH CBOM JICHCTBUS
C IPYTMMH YJ€HaMH KOMAaHJIbl; OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIINIA MPOIYKT
M0 KPUTEPHUAM, CPOPMYITHUPOBAHHBIM YUACTHHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCl08biX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBIIAThH IUJIaH, AJTOPUTM pELIeHHs 3aJayd, BBIOMpPATh CHOCOO pEIIeHUs C Yy4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTpOJIb:

e BJAJCTh HABBIKAMHM II03HABATENBHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX IPOLECCOB, WX PE3YyJIbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ysbTaTa PELICHUS MaTeMaTH4eCKOH
3a7a4u;

¢ [MPCABHUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCIICHHUU 3ada4d, BHOCHUTH
KOPPCKTHUBBI B ACATCIBHOCT HA OCHOBC HOBBIX O6CTO$ITCJII>CTB, JaHHBbIX, HaﬁﬂeHHbIX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLCHUMBATbL COOTBETCTBHUC PEC3yJibTaTa LCIX U YCIOBUAM, 00BACHATH IMPHUYNHBL
AOCTWOKCHUSA WJIM HCOOCTWIKCHHUA PE3YJIbTAaTOB ACATCIIBHOCTH, HAXOAWUTb OHII/I6Ky,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

OcBoeHne yueOHOTO Kypca «AnredOpa W Havajla MaTeMaTHUYECKOTO aHalM3a» Ha YpOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO O0ECTIEYHBATH JIOCTIDKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJTIACC

Yucia v BBIYUCTICHUSA

OnepupoBaTh HNOHATHAMM: PALUOHAIBHOE U JIEHCTBUTENIBHOE YUCIO, OOBIKHOBEHHAs U
JeCATUYHAs ApO0b, MPOLICHTHI.

BhInonHATe apudmMeTnyeckue onepamnu ¢ palMoHaIbHBIMU U JEHCTBUTEIbHBIMU YHCITAMHU.

BbimonHATe npuOAMKEHHBIE BBIYMCICHMS, HUCIOJb3Ysl IpaBWia OKPYIJVIEHUS, JeNaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OnepupoBaTh HNOHATHAMHU: CTENEHb C LEJIBIM IIOKa3aTeseM; CTaHaapTHas (opMa 3amnucu
NeWCTBUTENIBHOTO YHCIIA, KOPEHb HATypalbHOM CTENEHH; MCIO0JIb30BaTh MOAXOASLIYI0 (hopmy
3aIUCH JICHICTBUTENBHBIX YMCEN AJIs peIIeHHs TPAKTUYECKUX 3a/1a4 U [IPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC M TAHT€HC NPOU3BOJILHOTO YIJIa; UCIIOIb30BaTh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIMH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PallMOHAIBHOE,
UppalnoHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BbimonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHHMM W periarh
TPUTOHOMETPUUECKHE YPAaBHEHMS.

BeimonHaTe npeoOpa3zoBaHMs LEJbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIbI LIEbIX, PALIMOHAIBHBIX U UPPALMOHATIBLHBIX YPABHEHUH U HEPaBEHCTB.

[IpuMeHsATh ypaBHEHHUS M HEPABEHCTBA JUI pPelleHHs MaTeMaTH4eCKUX 3ajad U 3a7ay U3
pa3nuYHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

MojenupoBaTh peajbHble CHUTYallUM Ha S3bIKe airedpbl, COCTABIATH BBIPAKEHHUS,
YpaBHEHMs, HEpPaBEHCTBA IO YCIOBHUIO 3a/laud, MCCIEI0BATh MOCTPOCHHbIE MOJIENIU C
MCIOJIb30BAHUEM allllapara ajareopsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh NOHATUAMU: (YHKIHSA, CIIOCOOBI 331aHUS (PYHKIIMH, 00IaCTh ONPECTICHUS U
MHO>KECTBO 3HaueHUH PpyHKuMHU, rpapuk QyHKIIMH, B3aUMHO OOpaTHbIe (QYHKIUH.



OmnepupoBaTh NOHATHAMHU: YETHOCTD U HEYETHOCTD PYHKIUH, HYTH (QYHKIIMU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduki PyHKIMIA U1 PELICHUs ypaBHEHUH.

Crtpouth M 4MTaTh rpaduku JTUHEHHOW (YHKUMHU, KBAAPATUYHOW (YHKIUHU, CTEIICHHOMN
(YHKIIMY C LENBIM MTOKa3aTeNIeM.

Hcnonb3oBath rpaduku QGYHKIME U1 WCCIEAOBAHUS TPOIIECCOB M 3aBUCUMOCTEH TIpH
pelIeHNnH 3a/a4 U3 APYrux y4eOHBIX MPEIMETOB U PEaJbHOM KM3HU; BbIpa)KaTh (hopMyiaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajimsa

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass U TeOMeTpHYecKas
MIPOrPECCHUH.

OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKask MPOTPECCHs], CyMMa
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCUil AJIsl PEIIEHUsl peabHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /sl OMMCAaHUS pealIbHbIX MPOIECCOB
U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUAMU: OINPe/IeTICHUE, TEOPEMA, CIEACTBUE, T0KA3aTENbCTBO.

11 KJIACC

Yucsia 1 BBIYUCTCHHUSA

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJIO€ YHUCIO; HCIOJb30BaTh MPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, Pa3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEIM 7Sl PELICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHATIBHBIM MIOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECATHUYHbIE U HATypalbHbIE IOTapU(MBL.

YpaBHeHUs] M HEPABEHCTBA

[IpumensTh CBOICTBA CTENMEHH s MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATHSAMMU: MI0Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI IOKA3aTEJIbHBIX
YpaBHEHUH U HEPABEHCTB.

BoimonuaTe npeoOpa3oBaHUs BBIPAKEHUN, COJEpXKAIIMX JOrapudMbl; OMEpUpPOBATH
MOHATHAMH: JIOTapU(PMHUYECKOE YpaBHEHHE U HEPaBEHCTBO;, pelIaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHHUM U HEPaBEHCTB.

Haxonuts penieHus npocTennX TPUroHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPABHEHHUM U €€ pEelleHUE; UCIIOIb30BATh
CUCTEMY JINHEWHBIX YPaBHEHUM JIJIs1 PEIICHUS] MPAKTUUECKUX 3a/1a4.

Haxonutp pemieHus mpocTemmx CUCTEM U COBOKYITHOCTEM palMOHAIbHBIX YPaBHEHUU U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHMUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 33Ja4, UCCIIEI0BATh OCTPOEHHBIE MOJIEIH C
WCIOJIb30BaHMEM armapara anreopsl.

DyYyHKUUH U TPaPUKU



OnepupoBaTh MOHATUSMHU: MEPUOANYECKas (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIWH, HaUOOJbIIEe M HAaUMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIMH, 3aJaHHOHN rpaduKkoMm.

OnepupoBaTh  MOHATHAMHU:  TpadUKHd  TOKA3aTeNbHOH,  JIOTapuPMHUYECKOH U
TPUTOHOMETPUUECKUX (PYHKLMI; N300pakaTh X HA KOOPJAMHATHOW IUIOCKOCTU U HCIIOJIb30BATh
JUIS PEILIEHUs] YpaBHEHUIN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHH W
HCI0JIb30BATh UX YISl PEIICHUs CUCTEMbBI TMHEWHBIX YpaBHEHUH.

Hcnonw3oBarh rpaduku (GYHKIUE A1 MCCIEIOBaHUS IMPOIECCOB M 3aBHCHUMOCTEH U3
JOPYTrUX y4eOHbIX JUCLUILIUH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh NOHATHAMU: HETIpEpbIBHAS (PYHKIUS; TPOU3BOHAS (PYHKIIMHU; UCIIOIb30BaTh
reOMETPUUECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM JIJIsl pEeLICHHUS 3a/1a4.

Haxomuts mpou3BOJHBIE 3JIEMEHTApHBIX (DYHKLIWH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb3oBath MNpOU3BOAHYIO sl UCClIeNOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEI0OBAHUS K IOCTPOCHUIO TPapuKOB.

Hcnonb30BaTh NpoU3BOAHYIO Ul HAXOXKJICHHUS HAWIYYIIEro pelieHHs] B MPUKIATHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: TepBoOOpa3Has W HMHTErpall; MOHMMAaTh I€OMETPHUECKUU U
(buznyeckuit CMbICT UHTETpasa.

HaxonuThe nmepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIUI; BBIUMCIATE MHTErpal Mo Gopmyie
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3a7a4M, B TOM YHCJIE COLMAIbHO-?PKOHOMHMUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.
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