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MNOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma ydeGHOro Kypca «Ainrebpa M Hadajga MaTeMaTHYECKOTO
aHangu3a» 0OazoBoro ypoBHsS s oOywarommxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DenepalibHOrO TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTAaHIIApPTa CPEIHEro
oOmero oOpa3oBaHus, C Y4YETOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHUIA,
NPENBABISIEMBIX K MAaT€MAaTHYECKOMY OOpa30BaHMIO, M TPAagULUUHA POCCHUICKOrO
oOpazoBanusi. Peanusanmst mnporpaMMbl OO€CHEUYMBAET OBJAJCHHE KIIOYEBBIMU
KOMIETCHIIMSIMHA, COCTABJISIOIIMMUA OCHOBY JUIS CAaMOPa3BUTHSL U HEMPEPHIBHOTO
o0pa3oBaHMsl, EIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO M TMO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH 00YYaIOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadala MaTeMaTHYECKOTO aHalM3a» SBISAETCS OIHUM U3
HauboJiee 3HAUMMBIX B IPOrpaMMe CTapLIeH KO, IOCKOJIbKY, C OJHOM CTOPOHBI, OH
o0ecnieunBaeT MHCTPYMEHTAlIbHYIO 0a3y Al U3Yy4YEHHUS BCEX €CTECTBEHHO-HAyUHBIX
KypCOB, a C JIpyroid CTOPOHBI, (hOPMHUPYET JIOTMUECKOE U aOCTPAKTHOE MBIIIICHHUE
yYalllUXCs Ha YPOBHE, HEOOXOOUMOM I OCBOCHHS KYypCOB HH(POPMATHKH,
OOIIIECTBO3HAHNUSA, HCTOPUH, CIOBECHOCTH. B paMkax maHHOTO Kypca ydamuecs
OBIIAJICBAIOT YHUBEPCAIHHBIM SI3HIKOM COBPEMEHHOM HayKu, KOTopas (opMyIupyeT
CBOM JOCTHIKEHHS B MaTeMaTudeckoi hopme.

Kypc anreOppl 1 Hauan MaTeMaTHYeCKOro aHallM3a 3aKjaJbIBa€T OCHOBY MJIs
YCIICIIHOTO OBJIQJCHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHUsI OCHOBHBIX
TEHJCHIIUA SKOHOMHUKM M OOIIECTBEHHOM >KM3HM, IMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO UCIOIb30BaTh UX
B TOBCEIHEBHOW JXKM3HH. B TOke BpeMsi OBIajeHHEe aOCTPaKTHBIMH M JIOTHUECKU
CTPOTMMH  MaTeMaTHMYECKUMH KOHCTPYKIMSMH pa3BUBAET YMEHHE HAaXOJIUTh
3aKOHOMEPHOCTH,  OOOCHOBBIBATh  HMCTUHHOCTh  YTBEPXKACHHS, HCIOJIH30BaTh
000OlIeHNEe ¥ KOHKpETU3allMio, aOCcTparupoBaHWEe M aHAJIOTHUI0, (OpMHUpPYET
KpeaTUBHOE U KPUTHYECKOE MbllUIeHHe. B Xoxe wu3yueHus anreOpsl M Hayal
MaTeMaTHYECKOr0 aHajiu3a B CTaplied IIKOJE Yydyalluecs MOJy4YarOT HOBBIM OIBIT
pellieHusl TMPUKJIAJHBIX 3a7ad, CaMOCTOSITEIbHOTO MOCTPOCHHUS MaTeMaTUYECKUX
MOJIeJIel pealbHbIX CUTYyalluidi U MHTEPIPETAIUU TOTYYCHHBIX DPEIICHUHN, 3HAKOMSTCS
C IpUMepaMu MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPO/JIE, HAYKEe U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHUYECKUMU OTKPBITHSIMHI M UX aBTOPaMH.

Kypc o6nagaer 3HAUMTENBbHBIM BOCIUTATENIbHBIM MOTEHIUATIOM, KOTOPBIN
peanu3yeTrcss Kak uepe3 Y4YeOHBIM MaTepuall, CrnocoOCTBYIOMMA (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaKk M uepe3 cheuu@uky ydeOHOM IesTeIbHOCTH,



TpeOyroIIel CaMOCTOSATENbHOCTH, aKKypaTHOCTH, MPOJOJIKUTENBHON KOHLIEHTpalUU
BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHbIN pe3yibTar.

B ocHoBe MeTonuku 00yuyeHHs anredpe W HayajllaM MAaTeMaTH4eCKOro aHaju3a
JIEKUT ACSITEIbHOCTHBIN PUHIUI 00YUEHHUS.

CrpykTypa Kypca «Anredpa M Hadyajla MaTeMaTHYECKOrO0 aHAaJIM3a» BKIIOYAET

CIIEIYIOLIUE COACPKATEIBbHO-METOAUYECKME JMHUK: «Yucna W BBIYKCICHUNY,
«DyHKIMU U TpaduKmy,
«YpaBHEHUs U HepaBeHCTBa», «Hadana maTemaTnueckoro ananusza», «MHoOecTBa U
Joruka». Bce OCHOBHBIE COIEPKATEIBbHO-METOINYECKUE JIMHUM M3y4yaloTCs Ha
NPOTSHKEHUH ABYX JIET OOy4YeHMsI B CTapIIeil MIKOJIe, €CTECTBEHHO MIOIMOJHAS APYT
JIpyra ¥ TIOCTEIIEHHO HACHIAsCh HOBBIMM TeMaMH M pasfenamu. J(aHHbIA Kypc
ABJIIETCSI MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSAET B ce0€ COJEpKAHUE HECKOIBKUX
MaT€MaTUYeCKUX  JUCUUIUIMH:  anreOpa, TPUTOHOMETPHUSA,  MaTEeMaTHUYECKHM
aHaJIu3,



Teopusi MHOXKecTB U 1Ap. Ilo mepe Toro kak ydamiuecss OBIAJEBalOT BcE Oolee
HIMPOKUM MaTEeMaTHUYECKUM ammapaToM, Y HHUX MOCIEOBATEIbHO (OpMHUpPYETCS U
COBEPULICHCTBYETCS YMEHHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEATIbHOW CUTYAlluH,
IIPUMEHSTh 3HAHMS, MOJyYEHHBIE B KypcCe

«Anrebpa M Hayajla MaTE€MaTHYECKOIO aHalIM3a», I PEIICHUS CaMOCTOSTEIbHO
c(OpMyJIMPOBAHHON  MaTeMAaTHUYECKOM 3aJaud, a 3aTeéM HHTEpHpPEeTUPOBAThH
IIOJTyYEHHBIN PE3YJIbTaT.

ConepxarenpHO-MeTOAUYECKas JIMHUAA «YHClIa W BBIYMCICHUS» 3aBEPIIAET
(opMHUpPOBAaHNE HABBIKOB HCIOJIb30BAaHUS ACUCTBUTEIBHBIX YHUCET, KOTOpOE OBLIO
HAa4aTo B OCHOBHOM Imikoyie. B crapmell mkosne ocoboe BHUMaHHME YAENAETCS
(OpMUPOBAHMIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s
UCIIONb30BAaHUE PA3NMMYHBIX (OpPM 3amucH  JCHCTBUTENBHOTO YHCIA, YMEHHUE
PAllOHAJIBHO BBINOJHATH AECUCTBUS C HUMH, JAENaTh IPUKUIKY, OLIEHUBATh PE3yJIbTaT.
OOyyaromuecs TOJMYy4YalOT HABBIKM NPUOIMKEHHBIX BBIYMCICHHUM, BBINOJHEHUS
JNEUCTBUHA C YHCIIaMH, 3alMCAaHHBIMA B CTaHJAPTHOW (opMme, HCIOIb30BaHU
MaTE€MaTUYECKUX KOHCTAHT, OLICHUBAHUSI YHCIJIOBBIX BBIPDAKECHMIA.

JIuans «YpaBHEHMS M HEPABEHCTBA» pEANU3YETCS HA IPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplieil IIKoJie, TMOCKOJIbKY B KaXJOM pasleiie MporpaMMmsl
MPETYCMOTPEHO pEUIEHUE COOTBETCTBYHOHIMX 3agad. OOywaroliuecs OBJIaJEBaIOT
Pa3IMYHBIMA ~ METOAAMM PEIICHHs LEJbIX, PAalUOHAIBHBIX, HWPPALMOHAIbHBIX,
MOKAa3aTeNIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUMN, HEPABEHCTB
u ux cucreM. [lonmydeHHble yMEHMsI MCHOIB3YIOTCS IPHU HCCIEAOBAHUU (PYHKLIMHA C
NOMOILBIO TPOU3BOJHOM, PEIICHWH MPUKIAAHBIX 3aJad W 3a]a4 Ha HaXOXKIACHHE
HauOONbIINX M HAaUMEHBUIMX 3HAUeHUW (QyHKIMM. J[aHHasg cojeprkaTelbHas JIMHUSA
BKJIIOYAET B ce0sl Takke (POpMHUPOBAHUE YMEHHUH BBINOJIHATH Pacdy€Thl MO (popMyiam,
npeoOpa3oBaHus UEbIX, PAMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX
BBIPOKEHMI, & TaKKe€ BBIPAKEHUMN, COJEpKAIlMX CTENeHW W Jorapudmbl. brarogaps
U3YYEHHUIO airedpanyeckoro Marepuana MpPOMCXOAMWT JallbHEWllee pa3BUTHE
JITOPUTMHUYECKOTO M a0CTPAKTHOTO MBINUICHHS ydaluxcs, (OpPMHUPYIOTCS HaBBIKU
NEAYKTUBHBIX PacCyXIAeHHH, pabOoThl ¢ CHUMBOJIBHBIMU (OpMaMu, NpPeICTaBICHUS
3aKOHOMEPHOCTEH U 3aBUCMMOCTE B BHUJAE pPaBEHCTB M HEpaBeHCTB. Auredpa
npeayaraeT 3p(HEeKTUBHbIE UHCTPYMEHTHI JJI PEIIEHUs MPAKTUUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a7a4, HarJsJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

ConepxarenpHo-MeToauyeckas JUHUA «DyHKUMU U rpaduKu»  TECHO
MepeIvIeTaeTcs ¢ APYTMMH JIMHUSAMH Kypca, IMOCKOJbKY B KaKOM-TO CMBICIIE 3aJaET
MOCJIEIOBATENBPHOCTh M3YyUYE€HUsI MaTepuaia. V3ydeHue CTErneHHOM, MOKa3aTelIbHOM,
JorapuMUYECKOH W TPUTOHOMETPUYECKHX (YHKIHMM, UX CBOWCTB U TpaduKoOB,
UCIOJb30BaHUEe (DYHKUMH JUIsl pelieHus 3aJad M3 OpYruX y4eOHBIX MPEAMETOB U
peabHOM KU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM aHAJIU30M, TaK U C PEIICHUEM



ypaBHEHUI U HepaBeHCTB. lIpu 3TOM 00jbIIOE BHUMaHKUE yAeaseTcs: (OPMUPOBAHUIO
YMEHMsI BbIpakaTb (OpMyJaMU 3aBUCUMOCTH MEXAY pa3IU4YHbIMU BEJIMYMHAMH,
UCCIIEIOBaTh MOJY4YEHHbIE (YHKIMH, CTpOUTh UX Tpaduku. Marepuan >Tol
COJEPKATENIbHON JMHUM HAlleJIeH Ha pa3BUTHE YMEHUN WU HABBIKOB, MO3BOJISIOLIMX
BBIPAKATh 3aBUCHMOCTH MEX]y BEIMYMHAMHU B PA3IMYHON (DOpME: aHATMTUYECKOM,
rpajpuueckoii u  cnoBecHoil. Ero  u3yueHume  CImOCOOCTBYET  Pa3BUTHUIO
ITOPUTMHUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K OOOOIICHHI0O M KOHKPETHU3AIHH,
UCIIOJIb30BAaHUIO aHAJIOTHUH.

CopepxarenpHass nuHuA «Hadana maremarnyeckoro aHajinsa» IO3BOJISET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYYaIOIIKUMCS, Y KOTOPBIX HOSIBISIETCS BO3MOXKHOCTh HCCJIENOBaTh U
CTpouTh Tpaduku (YHKIUI, ONPEAENATh UX HAaWOOJNBIINE U HAUMEHBIINE 3HAYCHMUS,
BBIUHUCIIATHh IUIOIAAU (QUryp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas cojaepxaTenbHas JHMHHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
NOCTPOEHUSI MAaTEeMATHMYECKUX  MOJENEeH  peallbHbIX CHUTyaluld, HaxOXKICHUs
HAaWIy4ylIero pELICHHs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-3KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOIO aHajlu3a CIIOCOOCTBYET
pa3BUTHIO aOCTPaKTHOro, (OPMaNIbHO-JIOTUYECKOTO W KPEAaTUBHOIO MBIILJICHMUS,
(GOpMHpPOBAHHIO YMEHUHN paclo3HABaTh MPOSIBICHUS 3aKOHOB MAaTeMaTHKU B HayKe,
TEXHUKE M HcKyccTBe. OOydaromumecs Y3HAlOT O BBIIAIOIIUXCS pe3ysbTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTUS MAaTEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopnepxarenpHo-MeTOaUYECKasl JMHAA «MHOXKECTBA M JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  DJIEMEHTaM  TEOPHUM  MHOXECTB.  T€opeTMKO-MHOKECTBEHHBIE
MPEACTABICHNUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MATEMATHKW W TPEIararT
HanmOoJiee YHUBEPCAIbHBIN $3bIK, OOBEOUHSIOIINNA BCE pa3/eiibl MAaTEeMATUKU U €€
NPUIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MATEMATHUYECKHUE TUCLHUILIMHBI B €AMHOE 1IEJI0€.
[ToaToMy BaXXHO JaTh BO3MOXHOCTh  IIKOJIBHUKY TIIOHMMAaTb TEOPETHKO-
MHO>XECTBEHHBI S3bIK COBPEMEHHOM MaTE€MaTUKM W MHCHOJb30BaThb €ro Jyis
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anredpa u Hayajla MATEMaTUYECKOTO aHAJIN3a» NMPUCYTCTBYIOT TAKKe
OCHOBBI MAaTeMaTHYeCKOro MOJEIUPOBaHUs, KOTOpbIE MpU3BaHbl CHOPMHUPOBATH
HABBIKH MOCTPOCHUSI MOJIENEH peasIbHbIX CUTYalUWd, UCCIEAOBAHUS ATHUX MOJEIEH C
NOMOIIbIO ammapara anreOpbl M MaTEMaTHYECKOTO aHajiu3a W HWHTEpHpeTaluu
NOJIYYEHHBIX pe3yJbTaTOB. Takue 3adaHusl BIUIETEHBl B KaXKIbld W3 pa3JEsoB
IPOrpaMMBbl, TOCKOJIBKY BECh MaTEpHaNl Kypca IIMPOKO HCIIOJIb3YETCS IS PELICHHUS
NPUKIAAHBIX 3a7ad. [lpu pelmeHnn peaJbHbIX NPAKTUYECKUX 3aJad  ydaluecs
pa3BUBAIOT Ha0JII0/1aTENbHOCTD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIOJIb30BaTh aHAJOTMI0, 00001IaTh M KOHKPETU3UPOBATH
npobiemy. [lesrensHOCTh IO OPMUPOBAHUIO HABBIKOB PEIICHUS NMPUKIAJAHBIX 3a71a4



OpraHu3yeTcsi B TMPOIECCE U3YYEHUs BCEX TeM Kypca «Anredpa W Havana
MaTEMaTUYECKOTrO aHATN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM miaHe Ha W3ydeHHE Kypca aireOpbl M Hadall MaTeMaTHYeCKOTO
aHanm3a Ha 0a30BOM ypoBHE OTBoauTcs 2 yaca B Heaemo B 10 kmacce u 3 daca B
Henemio B 11 kimacce, Bcero 3aaBa roga ooyuenus — 170 gacos.

COJEPKXAHUE YYEBHOI'O KYPCA

10 KIIACC

Yucjia ¥ BbIYUCJIEHUs

Paunonanpupie unciia. OOBIKHOBEHHbIE M JECATHUYHBIE JPOOH, MPOLEHTHI,
OECKOHEUHbIE MTEPUOJUUECKHE Ipo0u. ApudMeTHuecKre onepaluu ¢ paloHaIbHbIMU
qrcliaMu, IpeoOpa3oBaHUs YUCIOBBIX BblpaxeHui. [Ipumenenue npobeit u IpoLeHTOB
JUISL pELICHUs IPUKIIAJHBIX 3a/1a4 U3PA3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOU JKU3HMU.

JlelicTBUTENbHBIE 4Yucla. PalnuoHanmbHblE W HPPALMOHAIBHBIE  YHCIIA.
Apudmernueckre omnepanud C  JIEUCTBUTEIbHBIMU 4YHclIaMd. [IpubnmxéHHbIe
BBIYMCJIEHNS, IPABUJIA OKPYTJIEHNUS, IPUKUIKA U OLICHKA PE3YJIbTAaTa BBIYNCICHHN.

Crenenb ¢ uenbsiM nokaszareneMm. CtangaptHas opma 3anucu JeHCTBUTEIBHOTO
yucna. Vcnonp3oBanue mnoaxonsduiel (opMbl 3amucu JEHCTBUTENBHBIX YUCEN IS
peleHns MPaKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHbIX.

Apubmernueckuii KOpPEHb HaTypaJIbHOUN CTEIECHU. JericTBus c
apu(pMeTHYECKUMU KOPHAMHU HaTypalbHON CTETECHH.

CuHyCc, KOCHHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTAHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpeHb ypaBHEeHMsI. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeToj
WHTEpBaJoOB. PemeHne 1EAbIXx © JAPOOHO-PAIIMOHANBHBIX YpPaBHEHUH U
HEPABEHCTB.

Pemenne  wmppanvoHanpHBIX ~ YpaBHEHMM W HEPABEHCTB.  PelieHue
TPUTOHOMETPUYECKUX YPABHECHUH.

[IpumeHeHne ypaBHEHUI W HEPABECHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3aJad U



3a]1a4 U3 pa3IM4HbIX 00J1aCTEN HAyKU U pealbHOM )KU3HHU.
DYHKUNM U TPaPUKH
Oyukums, crnocodsl 3ananusa Gpyakuuu. ['paduk Qynkuuu. BzaumHo obpaTHbie
(GYyHKITHH.
ObnacTe ompeneiaeHuss U MHOXECTBO 3HaueHuM Qynkumu. Hymum QyHKoum.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU.
CrenenHast QyHKIMA C HATypaldbHBIM W IEJbIM TOKazaTeneM. EE€ cBoiicTBa
u Tpaduk.
CpoiicTBa U rpaduK KOpHsS N-0i1 CTENEHH.
TpuronomeTrpudeckasi  OKpY)XKHOCTb,  OMNpEIEICHHE  TPUTOHOMETPHUECKUX
(GYHKIIMIT YUCIOBOTO apryMeHTa.
Hauyana mareMaTHyecKkoro aHajau3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHus MOCaeA0BaTeIbHOCTEH. MOHOTOHHbBIE
IIOCJIEIOBATEIBHOCTH.

ApudmMernueckas ¥ TreoMeTpuyeckas Mporpeccuu. beckoHeuHo yObIBaroIias
reoMmerpudeckas mnporpeccus. Cymma OeCcKOHEYHO YOBIBAIOIIECH T€OMETPUYECKOM
nporpeccur. PopMyrna CIOKHBIX IPOLEHTOB. VCHoyb30BaHWE NIPOTPECCUN  JUIS
pEIICHUS PEANTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHUKA

MHokecTBO, omepanuu Haj MHoXecTtBaMu. Jluarpammel Ounepa—BeHHa.

[IprumeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara JJisd OMUCAaHUSl PeaIbHBIX

MIPOIIECCOB U SBJICHUH, TIPU PEIICHUU3a1ay U3 IPYTUX YUYCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, T0KA3aTEIbCTBO.

11 KIIACC

Yucsa v BbIYUCICHUS

Harypanbubie u uensie uncna. [lpuznaku genuMoctu nenbix uncen. CTeneHs ¢

palHMOHANIbHBIM MOKa3atesieM. CBOMCTBA CTENIEHHU.

Jlorapudwm uncna. JlecsTuuHbie U HaTypaJbHbIE JIOTaApU(DMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BEIPAKEHUIM, COIEPKAIINX JTOTAPHUPMBI.

[IpeoOpazoBanrie BBIPAKECHHUM, COAEpXKAIIMX CTENEHU C paldoOHAIbHBIM

nokazaresneM. [ [pumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbpHbIC ypaBHEHHMs] U HepaBeHCTBA. Jlorapudmuyeckue ypaBHEHUS U

HEPABEHCTBA.

CucrteMbl JTUHEWHBIX ypaBHEHUH. PelieHue NpuUKIagHbIX 3a7ad C MOMOIbBIO
CUCTEMBUIMHENHBIX YPABHEHUN.



CucreMsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELIEHUIO MAaT€MAaTHYECKHX
3a7a4 W 3a7a4u3 Pa3InYHbIX 00IacTell HAYKH U PeaslbHOM JKU3HU.

DYyHKIUU U TPAPUKHU

Oyukuus. [lepuoguueckue Qynkuuu. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
Maxkcumymbl ¥ MUHUMYMBI QyHKIH. Hanbombiiee u HanMeHbliee 3HaueHne GyHKINN
Ha IIPOMEXKYTKE.

Tpuronomerpuueckue QpyHkuuu, ux cBoiictBa u rpaduku. IlokazarenbHas u

norapudmuyeckas GyHKIIUH, UX CBOMCTBA U I'pauKH.

Ucnonb3oBanue rpadukoB (GyHKIUN 7 pELICHUS] YPAaBHEHUM W JIMHEUHBIX

CUCTEM.

Ucnons3zoBanne rpadukoB (QyHKIUI Uil  WCCIAEAOBaHHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpPbhIE BO3HUKAIOT MPU PEIICHUH 3a7ad U3 JAPYTUX Y4YEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4eCKOI0 aHAJIU3A

HenpepeiBubie ¢QyHkuuu. MeToa HWHTEpPBAIOB [JIsl pEUICHUS HEPaBEHCTB.

[IpousBoanas ¢pynkiuu. ['eomerprueckuii u GU3NIECKUN CMBICT MTPOU3BOIHOM.

[TpousBoaHbIC 7IeMEHTAPHBIX (PYHKIUH. DOpMYIIbl HAXOXKICHUS TPOU3BOIHOMN
CYMMBI, IPOU3BEACHHS U YaCTHOTO (HYHKIIUMA.

[IpumeneHnre MPOU3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U

SKCTPEMYMBL.

Haxoxnenue HauboIbIIero 1 HAMMEHbBIIIETO 3HAYCHHS (PYHKITUU Ha OTPE3KeE.

[IpumeHeHne mNPOU3BOMHON ISl HAXOXKJCHUS HAWJIYUIIEro pEIIeHUs B
NPUKIAAHBIX 3a/a4dax, JJIs ONpEeeIeHHs] CKOPOCTH Tpollecca, 3aJlaHHOTO (HOpMYyJIoit
WM TpaduKoM.

[TepBooOpaznas. Tabnuiia nepBOOOpa3HbIX.

WNurterpan, ero reoMerpuueckuid W GU3MUECKUN CMBICH. Beruncienue
uHTerpana no ¢popmysne Herorona—Jleitbnuiia.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenune yyeOHOro mnpenmera «MareMatuka» JOKHO 00eCIeYnBaTh
JIOCTH)KEHHE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHMs CIHEAYIOIMIHUX JIMYHOCTHBIX,
MeETaIpeIMETHBIX U PEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pE3yJbTaTbl OCBOEHHS IPOrpaMMbl y4ye€OHOro IpeaMeTa
«MareMaTnka» XapakTepU3yITC:
I'paxxranckoe BoCIMTaHUE:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKON MO3UIMU 00Y4aIOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCHICKOro OOIIECTBA, MPEACTABIEHUEM O MAaTEMaTU4YECKUX
OCHOBAaX  ()YHKIMOHHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBIEHUH, MPOLELYp
IPpaKJaHCKOro 001ecTBa (BBIOOPHI, OMPOCH U Mp.), YMEHUEM B3aUMOJCHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKLIMAMU U HA3HAUECHUEM.

[TaTpuoTHYecKO€ BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHMCKON T'PaKTaHCKOW HISHTUYHOCTH, YBXKCHHUS K
MPOILLIOMY M HAaCTOSIIEMY POCCHMCKOM MaT€MAaTHKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSM POCCUMCKAX MATEMATUKOB M POCCUMCKOM MATEMATHUYECKOMW IIKOJBI, K
WCIOJB30BAaHUIO ATUX JOCTIDKEHUM B JPYrUX HayKax, TEXHOJIOTusX, cdepax
SKOHOMMKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUA:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoaa; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOrO0 TMOBEICHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTUKEHHUN HAYKU U JEATEIbHOCTHIO YUEHOTO; OCO3ZHAHUEM JIMYHOIO
BKJIa/Ia B TIOCTPOCHHUE YCTOMYHUBOTO OYTYIIETO.

DCTEeTHUECKOE BOCITMTAHHE:

ACTETUYECKUM OTHOIIEHWEM K MHPY, BKIKOYAs JSCTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajlau, PEIICHUN, PACCYKIEHUN; BOCIIPUUMUHUBOCTHIO K
MaTEMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJ0OB UCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHUS MMPUMEHSATh MaTeMAaTHYECKUE 3HAHUS B HHTEpECcax
3I0POBOTO M 0€30MacHOTO 00pa3a KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO  (3I0OPOBOE TIMTAaHHME, COAJAaHCHPOBAHHBIM PEKUM 3aHATAH M OT/ABIXA,
perynsipHas (u3MYecKass aKTHMBHOCTb); (PU3UYECKOIO0 COBEpPUICHCTBOBAHUA, IPHU
3aHIATHSAX CIIOPTHBHO-03I0POBHUTEIILHON JCSITEIBHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHWEM IIEHHOCTH TPYAOIIOOUS; HHTEPECOM K
pasnmuuHbBIM chepaM nmpodheCcCHOHATBHONW ACATEIBHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U
e MPUIIOKCHUSIMH, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyayriei npodeccnu u
peaan30BbIBaTh COOCTBCHHBIC JKU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTEeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKECHUU BCEH KU3HM,
TOTOBHOCTBIO K AaKTUBHOMY YYacCTHIO B pENICHUW TNPAKTUYCCKUX  3a7ad
MaTEeMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAaHHE:

c(OPMHUPOBAHHOCTHIO  JKOJIOTHUECKOW  KYJIbTYpbl, TOHUMAHUEM BIIUSHUS
COLIMAJIbHO- YKOHOMUYECKHX TPOIECCOB HA COCTOSHHE MPHUPOAHOW U COIMAIBHOU
Cpellbl, 0OCO3HAHUEM II00ATBHOTO XapakTepa HKOJIOTHYECKUX MPOOJIeM; OpUeHTaluen
HAa TPUMEHEHUE MAaTEMaTHYCCKUX 3HAHWK JJIs pelmIeHWs 3a7ad B 00JacTH
OKpY)Karolel Cpeapl, TIUIAHUPOBAHUSI TIOCTYNKOB M OIICHKM HMX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[{enHOCTH HAYYHOTO MO3HAHUSA:

c()OPMHUPOBAHHOCTBIO MHPOBO33PEHHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTUKH, TOHUMAaHUEM MaTeMaTHYeCKOU
HAyKU Kak cepbl 4eTOBEYECKOMN JESITEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUIS. pa3BUTHSI LIUBUJIM3ALMU; OBJIAJICHUEM SI3bIKOM MATEMAaTUKU M MaTeMaTUYECKOU
KYJbTYpOU KakK CpPEICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYILECTBIISITH MPOEKTHYIO
Y UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBUYILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pPe3yJbTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO TIpeIMeTa
«Marematrkay XapakTEepPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU HO3ZHABAM E/TbHBIMU
OelicmeusmMu, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU, VHUBEPCAIbHIMU
PecyNAMUBHbIMU OeUCTNBUAMU.

1) Vuusepcanvhwvie no3HasameJibHble Oeticmaus, obecneyusarom
Gdopmuposarue 6a306bIX KOCHUMUBHBIX NPOYECCO8 0OYYAIOWUXCS (0CBOEHUE MemOo008
NO3HAHUSL ~ OKPYJCAOUie20 Mupa, HNpUMeHeHue JI02U4ecKUx, UCCie008amenbCKux
onepayuii, ymeHnutl pabomams ¢ ungopmayueti).

bazoBrle noruyeckue AeMCTBUA:

. BBISIBIIATh M XapaKTEPHU30BATh CYIIECTBEHHBIC MTPU3HAKN MAaTEMaTUYECKUX
00BEKTOB, TMOHATHN, OTHOIICHUN MEXTY MOHATHUAMU, (POPMYIHPOBATH OMPEICICHHUS
MOHSATUM; yCTaHABJIUBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIIUU, OCHOBAHUS IS
000011IeHHs U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

. BOCIIpUHUMATh, (OPMYJIHPOBATH M  NIPEOOPA30BBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,



. BBISIBJISITH ~ MaTeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTuBOpeursi B (hakTax, MAaHHBIX, HAONIONEHUSX W YTBEPXKICHUSX; IMpeaIarath
KPUTEPUH JJIs BBISIBICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

. JIenaTh BBIBOJABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX WU
WHIYKTUBHBIX YMO3AKIIOYCHHUA, YMO3AKIIFOUEHUH TI0 aHAJIOTHH;

. MIPOBOIUTD CaMOCTOATENILHO  JIOKa3aTelIbcTBA  MAaTEMAaTHYECKHUX
YTBEP)KICHUN (TPSMBIE W OT TPOTUBHOTO), BEICTPANBATh apTYMEHTAIIMIO, TPUBOINTH
PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS U BBIBO/IBI;

. BBIOMpaTh CIIOCOO pemieHus yuyeOHON 3amaud (CpaBHMBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BHIOMpPATh HanOoJiee MOIXOANIMA C YU4ETOM CaMOCTOSTEIHLHO
BBIJICTICHHBIX KPUTEPHECB).

basoBble nccnenoBaTenbcKue N1eUCTBUS:

. UCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOpEUne, MpodIeMy, YCTaHABINBATh
UCKOMO€ U JaHHOe, (OpPMUPOBATh THUIOTE3y, APryMEHTUPOBATH CBOIO IMO3UIIMIO,
MHEHHE;

. MPOBOAUTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHNE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYECKOro 00BbEKTa, IBJICHHUS,
poliecca, BBISBICHUIO 3aBUCUMOCTEH MEXKy 00beKTaMu, SIBJICHUSIMU, IIPOIIECCAMU;

. CaMOCTOATENbHO (POpMYyIHPOBATH 00OOIIEHHUS M BBIBOBI MO pe3yibTaTaM
MIPOBENEHHOTO HAOIIO/ICHUS, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTD MOTYYEHHBIX
pEe3yIabTaTOB, BHIBOJIOB K O000IICHU;

. MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKe BBIJIBUTATh
MPEATNOJI0KEHUSO0 €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabota ¢ undopmarueii:

. BBISIBIIATE JeOUIUTHl WHGOOPMAITNH, JaHHBIX, HEOOXOIUMBIX IS OTBETa
Ha BOIIPOC HJUISI pEIICHUS 3a/1a4u;

. BBEIOMPATh WH(OOPMAITUION3 HCTOYHHKOB PA3TUYHBIX THUIIOB,

aHAJM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAITHIO

pPa3TUYHBIX BUIOB U (POPM Mpe/ICTaBICHUS;

. CTPYKTYPHPOBAaTbUH(GOPMAIIHIO, IPEACTABIATh €€ B Pa3IMYHBIX
dhopMax, IUTFOCTPUPOBATH TpaPUIECKH;

. OIICHUBATh HAIEKHOCThUH(DOPMAIIUK  TIO CaMOCTOSITEIIbHO
ChOPMYTHPOBAHHBIMKPUTEPHUSIM.

2) Yuusepcanvuovie KOMMYHUKAMUBHbLE oeticmausl, obecneuusaiom

CchOpMUPOBAHHOCI COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
OO0urenue:
. BOCIIPHHMMAaTh #  (OPMYJIUPOBATh CYXJICHHS B COOTBETCTBHHM C

YCIOBUAMHU W LCISIMU 06H.[CHI/I$I; ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY



3peHHs B YCTHBIX M NHCBbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAY PpEeLICHHUs
3a71auu, KOMMEHTUPOBATH MOJTY4YECHHBINA Pe3yiIbTaT;

. B X0J1e 00CYX/ICHUS 33/1aBaTh BOIIPOCHI O CYIIECTBY 00CYK1aeMOW TEMBI,
npo0JieMbl, perraeMoi 3aJa4yM, BhICKa3bIBaTh WUJICH, HAICJIEHHBIC HA TMOUCK PEIICHHUS;
COMOCTABJIATh CBOM CYXACHHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB JIHAJIOra,
OOHapyXMBaTh Pa3InIhe U CXOACTBO MO3UIUI; B KOPPEKTHON hopme GpopMyTupoBaTh
pa3HoIJIacHsi, CBOM BO3payKEHMUS;

. OpPeACTaBIATh  pPe3yNbTaThl  pelIeHHs  3aJayd,  SKCIIEPUMEHTa,
UCCIICIOBAHMSI, TIPOEKTA; CAMOCTOSITENILHO BBIOUPATh (hopMaT BHICTYIUICHUS C y4ETOM
3aj1a4 MPe3eHTAIlMK U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHUYECTBO:

. MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM U
WHIUBUTyaJIbHON PabOThI MPH PEIICHNN yIeOHBIX 3a/1a4; TPUHUMATH I1€1h COBMECTHOM
NeATEILHOCTH, TJIAHUPOBATh OPTAHU3AITUI0 COBMECTHON PabOThI, paclpenesiTh BUIBI
paboT, JOroBapuBaThLCA, OOCYXKIAATh MPOLIECC U PE3yJIbTaT pabOThl; 0000IIATH MHEHUS
HECKOJIbKUX JIIOJIEH;

. y4yacTBOBaTh B TIPYNINOBBIX (opmax paboTel (0OCYyKIeHus, OOMEH
MHEHUW, «MO3TOBbIE IITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pPabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C IPYTMMH YICHAMH KOMAaHJbI; OIICHHBATh KAYECTBO
CBOETO BKJIaJIa B OOIIHMIA MPOAYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YIACTHHKAMU
B3aIMOJIEUCTBHS.

3) Vnusepcanvuvie pezynamuenvie Oeiicmeus, obecneuugairom popmuposanue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanusi:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHHS 3a/layd, BHIOMpPATh CIOCO0 pelieHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ y4ETOM HOBOW MH(MOpPMAIIUHU.

CaMOKOHTPOJIb:

. BJIaJICTh HaBBIKAMHU TO3HABAaTENbHOW pedIEeKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JCUCTBUHA M MBICIUTEIIBHBIX TPOILECCOB, MX PE3yJIbTATOB; BIIAACTH
criocobamMu  CaMOITPOBEPKHM, CAMOKOHTPOJIA TMpollecca M pe3ylbTara PEIICHHS
MaTeMaTHYECKOM 3aJ1auM;

. OPEeIBUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH pEUICHUHU
3aJjaud, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

. OLICHHMBATh COOTBETCTBUE pe3yJibTaTa €M U YCIOBUSAM, OOBSICHATH
INPUYMHBl JTOCTHKEHUS WIM HEJOCTHXKEHMS PEe3YyJbTaTOB JEATEIBHOCTH, HAXOAMTH
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IHHPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa v Hayajia MaTeMaTUYECKOrO aHaIN3a» Ha
YpOBHE cpeaHero oOmiero o00pa3oBaHUsl JOJDKHO OOECreyuBaTh JOCTHUKEHUE
CIIEYIOIIUX MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KIIACC

Yucia 1 BBIYUCTICHUA

OnepupoBarh MOHATHUSAMH: PALMOHATIBHOE M JICWCTBUTENIBHOE  YHCIIO,
OOBIKHOBEHHAS UAECATUYHAS IPOOB, MPOIICHTHI.

BrmomnsaTs apumeTnyeckue onepanuu C  pauMOHAIBHBIMH U

JNEUCTBUTEIILHBIMU YU CIIAMH.

BoinonHaTe npUOIMKEHHBIE BBIYMCIEHUS, HCHOJbB3YysA IpPaBWIA OKPYIJIEHUS,
JienaTh NPUKUAKY U OLUEHKY pe3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh NOHATUSMU: CTETIEHD C IIEJIBIM MTOKa3aTeleM; CTaH1apTHas popMa
3alMCH JICMCTBUTEIIBHOTO 4YMCJIA, KOPEHb HAaTypaJlbHOM CTEIEHH; HCIIOIb30BaTh
HOJIXOJAIIYI0 (GOpMY 3alMCH JEHCTBUTENBHBIX YUCEN JJI PELICHHUS MPaKTUYECKUX
3aJlay U MpeJCTaBICHUS JaHHbBIX.

OnepupoBarh MOHATUAMH: CHUHYC, KOCHUHYC M TAaHT€HC IMPOU3BOJIBHOIO YIia;
UCITIOJIB30BaTh 3alUCh MPOU3BOJIBHOIO YIUVIA 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKUIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATHSAMHU: TOXAECTBO, YpPaBHEHHUE, HEPABEHCTBO; IIEJIOE,
pauMOHAIIBHOE, HPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHsATe mpeoOpa3oBaHMs TPUTOHOMETPUYECKMX BBIPDAXKEHUNH U pemiaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonHaTe npeoOpa3oBaHMs LENbIX, PALUOHAIBHBIX M HWPPALMOHAIBHBIX
BBIPDAKEHUA M pEIIaTh OCHOBHBIE THIbI LEJIbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JUIS PELICHUS MATEMAaTHYECKUX 3a7ad U
3a/la4y U3 pa3IUYHBIX 00JaCTel HAYKU U peabHOM KU3HHU.

MonenpoBaTh peajgbHble CHUTyallUM Ha S3bIK€ aiureOpbl, COCTaBISATh
BBIDAKEHMS, YypaBHEHMWS, HEpPAaBEHCTBA II0 YCJIOBHUIO 3aJayd, HCCIEA0BATh
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAHUEM alllapaTa aareophl.

DyHKIUMU U TPaPUKHU

OnepupoBaTh MNOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3aJaHus (PyHKIHMH, OOJACTh
ONpENENeHUs] U MHOXXECTBO 3HaueHWi (QyHKIMM, rpaduk GyHKIUHA, B3aUMHO



oOpatHbie (QYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUYETHOCTh (PDYHKUWU, HYIH (DYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpagukyl GyHKIMHA U1 pelieHns: ypaBHeHUH.

CrpoutTh M 4YuTaTh TPAPUKU TUHEHHONW (PYHKIMH, KBAaJPaTUIHOW (PYHKIIHMH,
CTETIeHHON (PYHKIIUU C LIEJTBIM IT0Ka3aTeNIeM.

Hcnonp3oBate rpaduxu  (yHKUMH Ui HCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEM MpH PEHIEHUH 3aJad M3 JPYrux y4eOHBIX MPEIMETOB U peajbHOU
KU3HU; BBIpaXXaTh POpMyJaMU 3aBUCHUMOCTH MEXAY BEIUUYUHAMM.

Havana mareMaTH4eCcKOro aHaJIN3a

OnepupoBaTh  MOHSATUSIMU:  TOCIEAOBATEIbHOCTh,  apudmeTrnyeckas U
TEOMETPUYECKAsI MPOTPECCUMN.

OnepupoBaTb  MOHATUSAMHU:  OECKOHEUHO  yObIBarolias TreoMeTpudecKas
nporpeccusi, cyMmMa 0€CKOHEUHO yObIBaIOIIEH reOMETPUUECKON MTPOrPECCUHU.

3a/aBaTh NOCJIEI0BATEIILHOCTH Pa3IMUYHBIMU CIIOCOOAMMU.

Hcnons30BaTh CBOWMCTBA MOCIEIOBATENBHOCTEW M MPOrPECCHM NI pEelIeHUs
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPALIMH HAJl MHOKECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTr JUisl OMHCAHUS PealbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHX YYEOHBIX MPEIMETOB.

OnepupoBath NOHATUSIMHU: ONPENIEIEHUE, TEOPEMA, CIEACTBUE, T0KA3ATEIBCTBO.

11 KJIACC

Yucua ¥ BBIYHCTICHUA

OnepupoBaTh NOHATHIMH: HATypAJIBHOE, LEN0E YUCII0; UCIIOJIb30BaTh IPU3HAKH
JEITUMOCTH LIEJIBIX YUCETl, PA3JIOKEHUE YNCIIa Ha IIPOCTBIE MHOXKUTEIM IS PELICHUS
3a1ad4.

OneprpoBaTh MOHATHEM: CTENEHD C PALIMOHAJIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHAMH: JIOTapupM YHCIa, JOECATUYHbIE M HaTypalbHbIC

Jorapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsATh CBOMCTBA CTENEHU AJis MPeoOpa30BaHMs BhIPAXKEHUH; ONEpUPOBATh
MOHATUSAMU: TI0Ka3aTEIbHOE YpPAaBHEHUE U HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
[I0KA3aTeIbHbIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe  mpeoOpa3oBaHMA — BBIPAXKEHHUH,  COAEPXKAIIUX  JIOTapU(MBL;
ONEpPUPOBATh MOHATUAMM: JIOTAPU(PMHUUYECKOE YpaBHEHHE U HEPABEHCTBO; peIIaTh



OCHOBHBIE THUIIBI JIOTAPU(DMHUUECKUX YPAaBHEHUN U HEPABEHCTB.
Haxonuts pelienust npocTenimux TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHUH W €€ pEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PEIICHUS MPAKTUYECKUX 3aa4.

HaxoguTe pemeHuss MpOCTEHIIMX CUCTEM M COBOKYIHOCTEN pPalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopaenupoBaTh pealibHblE CUTyallUM Ha $3bIKE aireOpbl, COCTaBIISITh
BBIPAKCHUSA, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33/1a4M, UCCIEAOBATH
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTta aireopsol.

DOYyHKUNH U TPaPUKH

OnepupoBaTh  MOHATUSMHU:  TNEpUOAMYECKAsT  (QPYHKUUS,  MNPOMEKYTKH
MOHOTOHHOCTH (D)YHKIIMH, TOYKHU IKCTpEeMyMa (PyHKIMHU, HauOoOJIblllee U HaUMEHBIIIEee
3HaueHUusd GYHKIMMA HA TPOMEKYTKE; UCIOIb30BaTh UX JJIsi UCCIEAOBaHUS (DYHKIIUH,
3aJlaHHOM TpadUKOM.

OnepupoBarh MOHATUAMH: TpadUKH [MOKA3aTEIbHOW, JorapudMUUYECKOH U
TPUTOHOMETPUUECKUX (DYHKIMNA; M300pakaTh WX Ha KOOPAMHATHOM IJIOCKOCTH U
MCIOJIB30BaTh JJIsl PEIICHUSI YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTU TpaMKU JUHEUHBIX YpaBHEHUH U
UCIIOJIb30BaTbUX IS PELICHUS CUCTEMBI JINHEWHBIX YPaBHEHUM.

Ucnonb3oBath rpaduku  (QyHKUMA [ UCCIAEAOBAaHUS  MPOIECCOB U
3aBUCUMOCTEN U3 JAPYTrUXy4eOHBIX JUCLMILIVH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

OnepupoBarh MNOHATUSIMHU: HEMpEpbIBHAS (PYHKIMUSA; MPOU3BOJIHAA (PYHKIUU;
UCIIOJIb30BaTh T€OMETPUYECKUN U (DU3UUECKUH CMBICI MPOU3BOJHOM ISl PEIICHUS
3aj1ay.

HaxonuTtb npou3BOJHbIE 3JIEMEHTAPHBIX (DYHKIMI, BBIYUCIATH MPOU3BOIHbBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO (PYyHKLIUH.

Hcnonp30BaTh NPOU3BOAHYIO Ul UCCIENOBAaHUS (PYHKIIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBL, IPUMEHSAThH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOEHUIO I'paHKOB.

Hcnonb30BaTh NPOU3BOAHYIO [UJI HAXOXKIECHMS HAWIY4YLIEro pEIICHUs B
MIPUKJIAJIHBIX, B TOMUYHCIIE COUUAIIBHO-DKOHOMUYECKHUX, 33/1a4ax.

OnepupoBarh  MOHATHSMHU:  TEepBOOOpa3Has W MHTErpaia;  MOHUMATh
reOMeTPUYECKUN U(PU3NIECKUI CMBICI UHTErpalia.

Haxomuths nepBooOpa3Hble 3JeMEHTapHbIX (YHKIUH; BBIYUCIATH MHTErpas IO
dbopmyne HproTona—JIeit6nuna.

Pemwars mpukiamHele 3aJayd, B TOM 4YHCIE COLMAIBHO-DKOHOMUYECKOTO U
duznyeckoroxapakrepa, CpeCTBaMH MaTeMaTHYECKOIO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HauMeHoBaHMe KoanyecTBO yacon DIeKTPOHHBIE CHHCOK UTOrOBBIX INIAHUPYEMbIX Pe3yJbTATOB C Cnoco0 oueHku
[1]
w/n pa3/ieioB U TeM B Konrpo | IIpakTu (uudposnbie) yKa3aHHeM 3TanoB uxX (OpMHPOBAHUS HTOrOBBIX
cero
NPOrpaMMblI JIbHbIEe | YecKHe 00pa3oBaTesIbHbIE IJIAHUPYeMBbIX
padoThl | padoThI pecypcbl pe3yJbTaToB
OnepupoBaTh MOHATUAMH: PAllMOHAIBLHOE U KonrpomnbHas pabora,
MiosKecTsa JeHCTBUTENILHOE YHCII0, OOBIKHOBEHHAS U IECATUYHAS CaMOCTOSITeNIbHAs
JpoOb, MPOLIEHTHI. paborta, npoBepoYHas
panMoHATBHBIX U
o ) BeinonsaTe apudpmeTnyeckue onepanum ¢ pallMoHaJIbHbIMU | padoTa,
TEHCTBUTEIBHBIX https://resh.edu.ru/ N .
1 14 1 1 JEHCTBUTEIbHBIMA YHUCIIAMU. MaTeMaTHYEeCKUI
yucel. PanroHansHbie N
ABHCHIS 1 BeinonsaTe npuOankEéHHbIE BEIYUCICHHMS, HCTIONIb3YS JIVKTAHT,
1}:11; ABCHCTEA npaBuiIa OKPYTIICHHUS, IEaTh IPUKUAIKY U OLEHKY TEPMUHOJIOTMUYECKHI
P pe3yibTara BBIYUCICHUH. JMKTAHT, 3a4€T,
YCTHBIA OTBET
OnepupoBaTb NOHATUSAMU: (PYHKIIMS, CIIOCOOBI 3a1aHUS CamocrosrenbHas
(GyHKIIMH, 00JaCTh OIPEEIICHNS U MHOKECTBO 3HAUEHUI pabota, mpoBepouHas
¢byHkuuy, rpadpuk GyHKINH, B3aUMHO 00paTHbIe QYHKIUH. |paboTa,
OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh MaTeMaTHYECKUI
GbyHKUINY, HYIH QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA. | TUKTAHT,
Hcnonb3oBate rpaduku GyHKUNHN IS pellieHns ypaBHEHUN. | TEPMHHOJIOTUYECKUN
Crtpouts u unTaTh rpauKu JMHEHHON QYHKINH, JUKTAHT, 3a4€T,
KBaJpaTUYHOMN KLU, CTEIIEHHON KIUU C LEIBIM CTHBIN OTBET
OYHKIIUU U TpaQuKH. . b pynkun, pynkn H y
https://resh.edu.ru/ |mokasarenem.
2 | CremneHb C LENbIM 6 1 o o .
CIOJIb30BaTh I'pauKu KLU 7151 UCCIEI0BAaHUS
rokaszaresem p YHKIHH 1 &
MIPOIIECCOB U 3aBUCHMOCTEH TIPH PEIICHUH 33124 U3 IPYTUX
y4eOHBIX IPEAMETOB U pealibHOM KU3HU; BHIpaKaTh
(dbopMynaMu 3aBUCIMOCTH MEX]y BEIMUMHAMHU.
OnepupoBaTh MOHATUSMHE: CTETICHB C IEJIBIM TTOKA3aTeIeM;
cTaHJapTHas (hopMa 3arucu 1eHCTBUTEIBHOTO YHCIa,
KOpEHb HaTypaJbHOU CTENIEHH; NCTIOIb30BATh MOAXOSIIYIO
(dbopMy 3amucu TeHCTBUTEIBHBIX YHCEIN ISl PEIICHUS
NPaKTUYECKHUX 33129 U MIPEICTaBICHHS JAHHBIX.
3 | Apudpmernueckuii 18 1 https://resh.edu.ru/ | BeimonHATE MpeoOpa3oBaHus LENbIX, PAIUOHATBHBIX H KonTtponbHas pabora,



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KOpPEHb N—OW CTENEHMU. HMPPalOHAJIbHBIX BBIPAKEHUM U PEIIATh OCHOBHBIE TUIIBI | CAMOCTOSITEIbHAS
HppaunonaibHbie ENBIX, PAIlHOHATBHBIX H HPPAIIMOHAIBHBIX YPaBHEHUN U | paboTa, MpoBepoYHas
YpaBHEHUS U HEPaBEHCTB. pabora,
HEpPaBEHCTBA [IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEILICHUS MaTeMaTUYECKUI
MaTeMaTHYeCKUX 33/1a4 U 3aJ1a4 U3 pa3IMuHbIX o0nacTen JUKTAHT,
HAaYKH U pEAIbHOM KU3HH. TEPMHUHOJIOTUYECKU I
OnepupoBaTh NOHATUSAMU: CTENEHb C LEIbIM I1I0KA3aTENEM; |IUKTAHT, 3a4€T,
cTanaapTHas popma 3amucH JeHCTBUTEIILHOTO YMCIA, YCTHBIN OTBET
KOpPEHb HaTypalbHOU CTENEHU; UCIIOIb30BATh MOAXOIAIIYIO
dbopmy 3anucu 1eWCTBUTEIbHBIX YUCET I PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS TAaHHBIX.
OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHT€HC KonTponsHas pabora,
MPOU3BOJIBHOTO YIJIa; HCIOJIB30BaTh 3aIIMCh MPOU3BOJIBHOTO | CAMOCTOSITEIbHAS
Dopmybi yria yepe3 oOpaTHble TPUTOHOMETpUYECKHE (DYHKIIUU. paboTa, mpoBepouHas
. BrinonasaTs peo0pa3zoBaHus TPUTOHOMETPHUIECKUX pabora,
TPUTOHOMETPHHU. https://resh.edu.ru/ . .
4 22 BBIPXKEHMI U PelIaTh TPUTOHOMETPUUECKUE YPABHEHHUS. MaTeMaTUYeCKHUI
Tpuronomerpuueckue
JTUKTaHT,
YpaBHEHUSA 3
TEPMHUHOJIOTUYECKU I
JIMKTaHT, 3a4€T,
YCTHBIN OTBET
OnepupoBaTh NOHATUSAMU: MTOCIIEI0BATEIBHOCTD, CamocrosiTenbHas
apudMeTHIecKasi 1 reoMeTpHIecKast TPOrpecCHH. pabota, mpoBepoUHas
OnepupoBaTh MOHATHIME: OECKOHEUHO YOBIBaAIOIIas paborta,
TToCIe10BATEBHOCTH 1 https://resh.edu.ru/ TEOMETPHYECKas MPOrpeccus, Cymma OECKOHEYHO MaTeMaTU4eCKUI
5 mporpeccHy 5 yOBIBaIOIIE TeOMETPUIECKO MTPOTPECCUH. JIMKTAHT,
3amaBaTh MOCIEA0BATEILHOCTH PA3TMYHBIMU CITIOCOOAMHU. TEPMHHOJIOTUYECKU I
Hcnonp30BaTh CBOMCTBA MOCIIEI0BATEIIBHOCTEN U JIMKTaHT, 3a4€T,
MPOTPECCHUI JIJISI PELICHHS peAIbHBIX 3a7a4 MPUKIATHOTO YCTHBINA OTBET
Xapaxrepa.
[ToBTOpEHME, KonTpomnpHas pabota
5 000011IeHHE, 3
cucTeMaTu3anus
3HAHUU
OBIIEE KOJIMYECTBO 68
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