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MNOACHUTEJBbHASA 3AIINCKA

PabGouass mporpamma yuyeOHOro kKypca «Anredpa M Hauyajga MaTEMaTHYECKOTO
aHanm3a» 0a30BOTO ypoBHs it oOydaroruxcst 10 —11 kmaccoB pa3zpaboTaHa Ha OCHOBE
®denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeIHero OoOIIero
oOpa3zoBaHmsi, C Y4YE€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMWH, NPEIBIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAMUIMA POCCUUCKOTO 0obOpazoBaHus. Peamuzamms
IporpamMmbl OOECIIEUMBAET OBJIAJICHUE KIIIOUEBBIMH KOMIETEHIUSMHU, COCTABJISIOLIMMU
OCHOBY IS  CaMOpa3BUTHUS U  HEMPEPBHIBHOTO  00Opa3oBaHMs,  IEIOCTHOCTH

O6HICKYJ'II)TypHOFO, JJMYHOCTHOI'O U IMO3HABATCIbHOI'O Pa3BUTHUSA JIMYHOCTHU O6y‘IaIOH_II/IXC$[.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHYECKOTO aHajau3a» SBISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CTaplIeid MIKOJbI, TOCKOJIbKY, C OAHOW CTOPOHBI, OH
o0OecreuynBaeT HMHCTPYMEHTANIbHYIO0 0a3y g HM3y4YeHHs] BCEX ECTECTBEHHO-HAYUYHBIX
KypcoB, a C JApPYyrol CTOpOHbI, (OPMHUPYET JOTHYECKOe M aOCTPakTHOE MBIIUICHUE
yYallMxcsi Ha ypOBHE, HEOOXOAMMOM [JIsi OCBOCHHSI KypCOB HH(POPMATHKH,
OOILECTBO3HAHMSI, HMCTOpPUHU, CIOBECHOCTH. B paMkax JaHHOro Kypca ydamuecs
OBJIAJIEBAIOT YHUBEPCAJILHBIM SI3bIKOM COBPEMEHHOMN HayKu, KoTopas (popMyJupyeT CBOU
JTOCTHXKEHHUS B MaTeMaTH4eCcKoi opme.

Kypc anreOpsl M Hayanm MaTeMaTH4YeCKOrO aHalu3a 3aKjiaJbIBa€T OCHOBY JIJIs
YCHEIIHOTO OBJIAJICHUS 3aKOHAMHM (DU3UKHU, XUMHUHU, OUOJOTUH, MOHUMAHHS OCHOBHBIX
TEHJCHIIMA 5SKOHOMHKHA W OOIECTBEHHOW JKHU3HH, TIO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO MCIIOJIb30BAaTh UX B
MOBCEAHEBHOM XU3HU. B TOXXe Bpems oBiajieHne aOCTPAKTHBIMU U JIOTUYECKU CTPOTUMU
MaTE€MaTUYECKUMH KOHCTPYKLMSMHU Pa3BUBAET YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTH YTBEPKACHUS, UCIIOJIb30BaTh 0000IEHNE U KOHKPETU3AIHIO,
abCTparupoBaHle M aHAJIOTHIO, (POPMUPYET KPEaTUBHOE M KPUTHYECKOE MbllIeHue. B

X04€ U3YUCHHA aJ'IF66pI)I N Ha4YaJl MaTCMAaTHYCCKOI'O aHaJIn3a B CTapmeﬁ IOKOJIC ydaluecs



NOJIyYatOT HOBBIM ONBIT PELICHUS NMPUKIAAHBIX 33/1a4, CaMOCTOSTEIBHOIO IMOCTPOCHUS
MaTeMaTUYECKUX MOJIENICH PEaJbHbIX CUTYallui U MHTEPIPETALNH MOJYYEHHBIX PEIICHHM,
3HAKOMSATCS C IMPUMEPAMHU MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B NPUPOAE, HAYKE U B
HCKYCCTBE, C BBIIAIOIINMUCA MATEMATUYECKUMU OTKPBITUSAMH U UX AaBTOPAMHU.

Kypc obnagaetr 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbIN MaTepual, CloCOOCTBYOMUNA (OPMUPOBAHUIO HAYIHOTO
MHUpPOBO33pEHHUSA, TaK U uepe3 cneuuduky y4yeOHOM MeSTeNbHOCTH, TpeOyromen
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH, IPOJAOJLKUTEIBHON KOHUECHTPAMA BHUMAHUSA U
OTBETCTBEHHOCTH 32 IOJy4YEHHBIN pe3yJIbTarT.

B ocHoBe meronuku oOydyeHus anreOpe M HauyajgaM MaTeMaTHUYeCKOro aHaiu3a
JIEKUT JEATEIbHOCTHBIA PUHIIUI O0OYYEHUS.

CrpykTypa Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO aHaju3a» BKJIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOINYECKHAE JTUHUN: «HHcna U BeIUUCIEHUsS», « DyHKIIMN
u rpadukm», «YpaBHEHUS M HEpaBEHCTBa», «Hadama MareMaTHuecKoro aHaIu3a,
«MHOXecTBa UM JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOAUYECKAE JIMHUU
M3Y4aloTCsd Ha MPOTSHKEHUM JABYX JIeT OOydYeHHWs B CTapiield MIKOJE, €CTECTBEHHO
JOTOJIHSS IPYT Apyra U MOCTENEHHO HACBIIAsCh HOBBIMU TEMAaMH U pasienamu. JJaHHbIN
KypC SIBJISIETCS HHTETPATUBHBIM, TTOCKOJIBKY OOBEIUHSET B C€O€ COMepKaHNE HECKOIBKUX
MaTeMaTUYeCKNX JUCIUIUIMH: airedpa, TPUTOHOMETpPUS, MaTEMaTUYeCKHi aHalu3,
Teopusi MHOXKECTB U Ap. [Io Mepe Toro kak ydaiuecs OBJIaJeBalOT BCE 0oJiee MIMPOKUM
MaTeMaTUYeCKHM  alapaTtoM, Yy HUX  T[OCJIeNoBaTeiabHO  (QOpMHUpyeTCs |
COBEPUICHCTBYETCSI YMEHHME CTPOUTh MATEMAaTUYECKYH) MOJENb PEaJbHOM CUTYyaluu,
MPUMEHATh 3HAHUS, TOJIydEHHbIE B Kypce «Auredpa M Hadaja MaTeMaTH4YeCKOIo
aHaIM3ay, JIJIsl PEIICHUS CAMOCTOSITEIHHO CPOPMYITMPOBAHHON MaTEMAaTHIECKOM 3aa4H, a
3aTEM MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT.

ConepxkaTenpbHO-MeTOANYECKasT JUHUA «Yucna ¢ BBIYMCICHHUS)  3aBEpIIacT
(dhopMHUpOBaHNE HABBHIKOB HUCIIOJIH30BAHUS JEHCTBUTEIBLHBIX YUCEN, KOTOPOE OBIJIO HAYaToO
B OCHOBHOM mikoJyie. B crapmieii mikosie oco0oe BHUMaHUE yJemsercs (popMHUpOBaHHIO

IMPOYHBIX BBIYUCIIMTCIIbHBIX HABBIKOB, BKIIIOYAIOOIUX B ce0s MCITOJIb30BaHHUE Pa3INIHbBIX



(dopM 3amucu JEHCTBUTENIBHOIO YHWCIA, YMEHHUE PALMOHAIBHO BBINOJHATH JEUCTBUS C
HUMHU, JeJaTh NPUKHUJIKY, OLEHUBATh pe3ysbTaT. OOydarolyecs: IOJIy4aloT HaBBIKU
npUOMKEHHBIX BBIYMCICHUM, BBINOJHEHUS ACUCTBUNA C 4YHCIAMU, 3alUCaHHBIMU B
CTaHJAapTHOHN (popMe, UCIIOIb30BAHNS MATEMATUYECKUX KOHCTAHT, OLICHUBAHMSI YHCIIOBBIX
BBIPAKEHUU.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUU BCETO O0yUYeHUS
B CTapLICH LIKOJE, MOCKOJbKY B KaXKAOM pas3zeiie IpOorpaMMbl MIPEAYCMOTPEHO PEILIEHUE
COOTBETCTBYIOIIMX 3afad. OOyyaroecs: OBIaA€BAIOT PAa3IMYHBIMA METOJIAaMU PELIECHUS
LEJIbIX, palMOHANbHBIX, HPPALUOHAIBHBIX, IIOKA3aTENbHbIX, JOTapU(PMHUUECKUX WU
TPUTOHOMETPUUECKUX YpPaBHEHUI, HEpaBEeHCTB M uX cucreM. lloayuyeHHble yMeHUs
HCIOJIB3YIOTCS TPH HMCCIECJOBAHUM (PYHKIMA C TMOMOINBIO MPOU3BOAHON, pPEIICHUU
IOPUKJIAHBIX 3aJa4 U 3a/Jad Ha HaXOKJICHUE HauOOJIbIIMX M HAUMEHBLIMX 3HAUYCHUUN
¢byukiun. [lanHas cogepaTelbHas JIMHUS BKIIOYaeT B cels Takxke (POpMUPOBaHUE
YMEHHUI BBIIOJHATH Pacdy€Thl 1Mo Qopmyiiam, MpeoOpa3oBaHUs LENbIX, PALIMOHANBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKkKe BBIPAKECHUI,
COJIepKalINX CTENEHU U JIorapudMbl. biaronaps nzydeHuro airedpanyeckoro Marepuana
IPOUCXOAUT JaJbHENIIEE pa3BUTUE AITOPUTMHUYECKOTO M AOCTPAKTHOTO MBIIUICHUS
ydamuxcs, GOpMUPYIOTCS HaBBIKH JACTYKTUBHBIX pacCy>KICHHM, paboThl ¢ CUMBOJIbHBIMU
dbopMaMu, NpEACTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHUIE PABEHCTB U
HepaBeHCTB. Anrebpa mnpemiaraeT d3(PGEKTUBHbIE HMHCTPYMEHTBHI Il  PEIICHUs
NPAKTUUYECKUX W €CTeCTBEHHO-HAyYHbIX 3aJad, HarisigHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK sI3bIKa HAyKH.

CopepxarenpHo-MeTOMYeCKass  JMHUA  «DyHKIMM U TIpa@UKuW»  TECHO
neperieTaeTcss ¢ JAPYTMMHU JIMHUAMH Kypca, MOCKOJIBKY B KaKOM-TO CMbICTE 3aJaéT
[OCJIEI0BATENbHOCTD H3Y4YEHMs] MaTepuana. V3yueHue CTeneHHOM, I0Ka3aTeIbHOMH,
Jorapu(MUUECKOd M TPUTOHOMETPUYECKUX (DPYHKUMHA, HUX CBOWCTB U TIpaduKOB,
UCIONIb30BaHNEe (GYHKIUN [ peueHus 3ajad U3 JPYrux Y4YeOHBIX TPEAMETOB U
pEaJIbHOM U3HU TECHO CBSI3aHO KAaK C MATEMaTHYECKUM aHAJIM30M, TaK U C pEIICHUEM

ypaBHEHUI U HepaBeHCTB. [Ipu 3TOM Oosblioe BHMMaHUE yneiseTcss (popMHpPOBaAHUIO



yMEHUSl BBIpaXaTh (QOpMyJTaMH 3aBUCUMOCTH MEXIY pa3jiu4YHbIMA BEJIUYMHAMM,
UCCJIEOBAaTh IMOJy4YeHHble (DYHKIMH, CTpOoUTh uX rpaduku. Marepuan 3To
COJIEpKATEIbHOM JIMHWW HAlEJIEeH Ha pa3BUTHE YMEHUHM M HABBIKOB, I103BOJIAIOIIMX
BBIPQXKATh 3aBUCUMOCTH MEXAY BEJIMUYMHAMHU B pa3IMyHOM (dopme: aHaTUTHYECKOM,
rpaduyeckoil u cioBecHoil. Ero nsyuenue crnocoOCTBYET Pa3BUTHIO aTOPUTMHUYECKOTO
MBIIICHUS, CTTOCOOHOCTH K 0000IICHUIO M KOHKPETU3AIINH, UCTIOIH30BAaHUIO aHAJIOTHA.

CopepxxarenbHass JuHuA «Hauana wMaremMarnyeckoro aHanusa» MO3BOJISIET
CYLIECTBEHHO pAaCIIUPUTh KPyr KaK MaTeMaTUYECKUMX, TaK M MNPUKIAAHBIX 3a7ad,
JOCTYITHBIX 00YYalOIIUMCS, Y KOTOPBIX MOSIBIISIETCS BOBMOXHOCTb HCCIIEIOBATh U CTPOUTD
rpaguku QyHKIMM, OonpenensiTh X HauOOJbIINE W HAUMEHbIIWE 3HAYEHUS, BBIYUCIIATH
wiomaan ¢uryp u oObEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHs mpoiieccoB. JlanHas
coJiepKaTesibHasl JIMHUSI OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHUS MAaTeMAaTHYECKHX
MOJEJIEN peaJIbHbIX CUTYALU, HAX0XKACHHUS HaWy4dllero peleHus: B IPUKIAIHbIX, B TOM
YHUCJIE COLUUATBHO-3KOHOMHUYECKHX, 33/7a4ax. 3HAKOMCTBO C OCHOBaMHU MAaT€MaTHYECKOIrO
aHajiM3a  CIIOCOOCTBYET  pa3BUTHIO  aOCTpakTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBIIUICHUSA, (DOPMHUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKUd B Hayke, TEXHUKE W HcKyccTBe. OOydarouigecs y3HalOT O BbLAAIOUIUXCS
pe3yibTaTax, MOJIYYEHHBIX B XO/JI€ Pa3BUTH MATEMATHKU KaK HAYKH, U KX aBTOpax.

CopepxarenbHO-MeTOAMYECKass JUHUS «MHOXECTBa W JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOXKECTB. TeOpeTHKO-MHOXKECTBEHHbIE MPECTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKd U  Mpeajaralor  Hauboliee
YHUBEPCAIbHBIN SI3bIK, 00BEAUHSIONINI BCE pa3esibl MATEMATUKHU U €€ PUIIOKEHHUM, OHU
CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCUUILIMHBI B euHOE 1enoe. [loaromy BaxkHO aTh
BO3MOKHOCTh IIKOJIbHUKY ITOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOU
MaTEMAaTUKH U UCTIOIb30BATh €r0 VISl BEIPAXKEHUS CBOUX MbICIIEH.

B kxypce «Anre6pa um Hayala MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTEMaTHYECKOT'O MOJEIMPOBAHUSA, KOTOPbIE MPU3BaHbI C(HOPMUPOBATH HABBIKU
MOCTPOEHUsI MOJIeNIel peajbHbIX CHUTyallMid, MCCIEIOBAHUS 3TUX MOJIEIEH C MOMOUIBIO

alrrapara aHFe6pr N MATCMATUYCCKOIO daHaJIn3a MW HHTCPIPCTAIMU II0JIYUYCHHBIX



pe3yJsibTatoB. Takue 3aaHus BIUIETEHbI B KAXKIBIA U3 Pa3/I€NIOB MPOrPaMMBbI, TOCKOIBKY
BECh MaTepuall Kypca IIUPOKO HCIOJB3YETCS ISl PELICHUS MPUKIAIHbIX 3anad. [lpum
pEIICHWN peallbHbIX MPAaKTUYECKUX 3aJlady ydyallhecs pa3BUBAIOT HaOIIOAaTEeNbHOCTD,
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BAaTh AHAJIOTHIO,
00001IaTh U KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB
pelieHusl NPUKIAAHBIX 3a/ad OpPraHu3yeTcs B IPOLECCEe HM3YyYEHHs BCEX TEM Kypca

«Anre6pa N HadajJda MaTEMAaTHUYCCKOI'O aHaJIn3a)).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mmaHe Ha W3ydeHHe Kypca anreOpbl U Hadall MATeMAaTHIeCKOTO aHAJIHM3a
Ha 0a30BOM ypoBHE OTBOAMTCS 3 daca B Hemento B 10 kimacce u 3 vaca B Henemno B 11

KJIacce, BCEro 3a JiBa roga ooyuenus — 204 gaca.



COJEPKAHUE YYEBHOTI'O KYPCA

10 KITACC

Yucsia ¥ BbIYMCICHUS

Panponanehpie uucina. OOBIKHOBEHHBIE U JECATUYHBIE JApOOU, NPOLEHTHI,
OECKOHEUYHbIE NEPUOANYECKHE APOoOU. ApHuMeTHUECKHE Olepaluu ¢ palvoOHaIbHBIMU
quCcliaMi, MPeoOpa3oBaHusl YMCIOBBIX BhIpakeHuil. [IpumeHeHune apoOell M MPOLIEHTOB
JUISL peLIEHUS IPUKJIAJAHBIX 3a7a4 U3 PAa3JIMYHBIX OTPACIICH 3HAHUM U peaIbHOU KU3HU.

JenictButenpHple  uyncia.  PanuoHanbHple M HMppalMOHAJIBHBIE  YMCIIA.
ApudmeTnueckre  omepanud ¢ JEHCTBUTENbHBIMH  yuciaMu. [lpubmmkxéHubie
BBIYMCIICHHUS, [TPAaBUJIa OKPYIJICHHMs], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nenbiM nokaszarenem. CrangapTHas ¢opMa 3amucCH JEHCTBUTEIHHOTO
yucia. Mcronb3oBaHue noaxoismied (OpMbl 3alMCcH  ACUCTBUTEIbHBIX YHUCEN s
pEeLICHUS IPAKTUYECKUX 3a7a4 U IIPEACTABICHUS TAHHBIX.

ApudmeTnuecknii KOpeHb HATypalbHOM cTemneHu. JleficTBus ¢ apudmMeTnyecKumMu
KOPHSMU HaTypPaJIbHOU CTEIICHH.

CuHyC, KOCHMHYC M TaHI'€HC 4YHUCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YMCIIOBOIO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaHUSI.

ITpeobpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAYKECHUU. OcHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIBI.

YpaBHeHue, KOpeHb YypaBHeHuUs. HepaBeHCTBO, pemieHue HeEpaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nenpix u [poOHO-PaLIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne nppanroHanbHbIX ypaBHEHUI U HEPABEHCTB.

Pemienue TpuroHOMeTpUYECKUX YpaBHEHUM.



[IpuMeHeHnEe ypaBHEHH U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHX 3a7a4 U 3a]1a4
13 pa3IMYHBIX 00JIaCTe HAYKU U peaTbHOMN KU3HMU.

DyHKIUHN U TPAPUKH

OyHkuMs, crnocoObl 3amanus ¢GyHkuuu. ['paduk dyHkiuu. B3aumMHO oOpaTHBIE
GbyHKIUH.

OOnacTh ompeneneHuss U MHOXKECTBO 3HaueHWi Qynkumu. Hymu dyHkmumm.
[TpomMexxyTkH 3HAaKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIC (PYHKIIUH.

CrenenHast (QyHKUMsS C HaTypaJbHBIM M LEJbIM Toka3aTeneM. EE cBoiicTBa H
rpaduk. CBoiicTBa 1 rpaduK KOpHS 1-OU CTEIEHHU.

TpuronomeTpruyeckas OKpy>XKHOCTb, ONPEIACICHHE TPUTOHOMETPUUECKUX (DYHKIIHIM
YUCJIOBOTO apryMEHTA.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHus MOCJIeAOBaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

Apudmerrueckass M TeoMeTpUYecKas Mporpeccuu. beckoHeuHo yObIBarolas
reomerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAaIOIIEH TIe€OMETPHUUECKON
nporpeccun. opMyna CIOKHBIX MPOLEHTOB. Vcnonb30BaHUE MPOrPECCUU ISl PELIEHUS
peanbHBIX 3aJa4 IPUKIIATIHOIO XapaKkTepa.

MHoskecTBa M JIOTHKA

MHoxecTBO, omepauud Haja MHOXecTBamu. Jluarpammbl —Ditnepa—BenHa.
IIprMeHenne TEOPETUKO-MHOKECTBEHHOTO aIlapara Juisl ONMCAaHMs PEabHbIX MTPOLECCOB
U SIBJICHUH, IPU PEIICHUH 3a/]a4 U3 IPYTUX YUEOHBIX MTPEAMETOB.

OHpC,Z[CJ'ICHI/IC, T€OpEMaA, CICACTBUC, NOKA3aTCIbCTBO.

11 KJIACC

Yucaa v BLIYUCICHUSA
Harypanbhbie u uensie uyncia. [Ipu3Haku 1e1MMOCTH LETBIX YUCEN.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHHU.



Jlorapugm yucna. JlecaTuuHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[Tpeobpa3oBaHue BbIpaXEHH, COEPIKALIUX JTOTAPU(PMBI.

ITpeoOpa3oBaHne  BBIp@KEHUH, COAEpXKAILUX CTEHNEHHM C  PALMOHAIbHBIM
IIOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMmbl JIMHEWHBIX ypaBHEHUH. PelleHWe NpHUKIanHBIX 3a7ad C IOMOIIBIO
CHUCTEMBbI JIMHEMHBIX YPABHCHUU.

CucreMbl M COBOKYNHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHMH, CHUCTEM M HEPABEHCTB K PEIICHUID MAaTEMaTUYECKHUX
3a]a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTeil HayKu U pealbHON KU3HHU.

DyHKIUHN U TPAPUKH

®ynkuuda. [lepuoguueckue ¢QyHkiuu. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIIMH.
MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. HanbomnpIiee 1 HauMeHbllee 3HadYeHNe PyHKIIMU Ha
IIPOMEKYTKE.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

[TokazarenbHast u Jorapudmuyeckas QyHKIUU, UX CBOMCTBA U TPa(UKH.

Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnons3oBanne rpadukoB (yHKUMH A0S UCCIENOBAHMS  IPOLIECCOB |
3aBHCHMOCTEH, KOTOPbIE BOZHUKAIOT IIPU PELIECHUH 3aJa4 U3 JPYIUX y4eOHBIX MPEIMETOB
U peajbHOM KU3HU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepriBHble QyHKIIMU. MeTO MTHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognas ¢pyukiuu. ['eomerpuueckuil 1 GU3NUECKUN CMBICIT IPOU3BOIHOM.

[TpousBogubie 3nMeMEHTApHBIX (QyHKUUNA. DOpPMyINIbI HAXOXKIEHUS MPOU3BOIHOM

CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.



[IpumMeHeHrne NPOU3BOJHOM K UCCIENOBaHUIO (YHKIMI HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxjaeHue HauOONbIIEr0 W HAUMEHBIIEro 3HAaYeHUs (PYHKIUU Ha
OTpE3KE.

[IpuMeHeHnE MPOU3BOAHON JJIsI HAXOKICHHUS HAWIYYIIETO PEMIEHUS B PUKIaIHBIX
3ajavax, AJs ONpeaeseHUs] CKOPOCTU MPOILECcca, 3a[aHHOTO (OPMYJIION UITH TPAPUKOM.

[TepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

WNHuTterpan, ero reoMmeTpuieckuii u Gu3N4ecKuii cMbIci. Beruncienre naterpania mno

dbopmyne Hetorona—JleniOuuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yyeOHoro npeaMera «MareMaTrukay J0HKHO 00eCneurBaTh TOCTHKEHHE
Ha YPOBHE CPEIHETO O0IIEeT0 00pa30BaHMs CIACAYIOMNUX JTUIHOCTHBIX, METAMPEIMETHBIX

MPECAMCTHBIX 06pa?>0BaTCJII>HBIX PE3YyJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3ynbTaThl  OCBOCHHMSI ~ MPOTpaMMbl  y4eOHOTO  MpeaMera
«MareMaTHka» XapakTepU3yrOTCS:

['pasxxtaHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIMUA OOYYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUMCKOr0 OOIIeCTBa, MPEACTABICHUEM O MAaTeMAaTHYECKHUX
OCHOBaX (D)YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUM, TPOIEIYP TPAKIAHCKOTO
oOmecTBa (BBIOOPBI, OMPOCHI M TMp.), YMEHHUEM B3aUMOCHCTBOBATh C COLMAIbHBIMU
MHCTUTYTAMH B COOTBETCTBUHU C UX PYHKIUAMU U Ha3HAYCHHUEM.

[TatproTnyecKoe BOCIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUHCKON TpPa¥AaHCKONM HACHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY M HACTOSIIEMY POCCUMCKOM MAaTEMATHUKH, LIEHHOCTHBIM OTHOLICHUEM K
JTOCTHKEHUSAM POCCUUCKHX MAaTEMAaTHUKOB M POCCUUCKOW MAaT€MaTUYECKOW IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B APYTUX HAYKaX, TEXHOJIOTHX, chepax IKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSL:

OCO3HAaHUEM JYXOBHBIX IEHHOCTEH POCCHUHCKOro Hapona; c(HopMUPOBAHHOCTHIO
HPAaBCTBEHHOIO CO3HAHUSA, O3TUYECKOIO IIOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHKCHUW HAYKH W ACATEIIbHOCTBIO YUYEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOTO OYTyIIETO.

DcTeTU4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKJIIOYasg OCTETHUKY MaTeMaTH4YECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, PEHICHUM, PaCCyX IACHUN; BOCHPHUUMYUBOCTHIO K

MAaTCMAaTUICCKHUM ACIICKTAM PA3JIMYHbIX BUIOB HCKYCCTBA.



du3nveckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTeMaTHYECKHE 3HAHWS B HMHTEpEcax
3II0POBOTO0 W 0e30macHoro oOpa3a >KW3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO  (3I0pOBOE THUTaHWE, COAJaHCHPOBAHHBIA PEXUM 3aHATHH W OTIbIXA,
peryssipHasi GuU3HYECcKas aKTUBHOCTH); (PH3UYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHITHSIIX
CHIOPTHBHO-03/I0POBUTEIILHOM JIESTSIIBHOCTHIO.

TpynoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYyJay, OCO3HAHHEM IICHHOCTH TPYIOJIOOUS; WHTEPECOM K
pa3nudHbIM chepam mpodeccHoHaATBHON NEATeTbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON U €€
NPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BEIOOp Oyaymiel mnpodeccun u
peaIn30BbIBATh COOCTBEHHBIC JKW3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa30BaHUI0 M CaMOOOPAa30BaHHWIO HA MPOTSHKECHUH BCEH KHU3HHU;
TOTOBHOCTHIO K aKTHBHOMY yYaCTHIO B PCIICHUU IMPAKTHYCCKHUX 3a/a4 MaTeMaTHUCCKON
HAIPaBJICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTBIO ~ DKOJIOTMYECKOW  KYJbTYphl, TOHHMMAaHHEM  BIUSHUS
COILIMATIbHO-D)KOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIMAIBLHOW Cpepl,
OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa »JKOJIOTUYECKHX TNpo0ieM; OpueHTanued Ha
NPUMCHCHNE MAaTeMaTHYCCKUX 3HAHWK I pelIeHHs 3a7ad B 00JacTH OKpY’Karomeh
Cpenbl, TUIAHUPOBAHUS TIOCTYNKOB M OIICHKM HMX BO3MOXHBIX TOCJIEICTBUN IS
OKPYXaroLIEn CPeIbl.

[leHHOCTH HAYYHOTO MTO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOMICCTBEHHOW MPAKTUKH, IOHUMAaHUEM MaTEeMaTHUYECKONH HAayKH Kak
cdepbl Y4eIoBEUeCKO NeATENbHOCTH, dTANOB €€ Pa3BUTHS M 3HAYUMOCTU JI Pa3BUTHUS
[IUBUJIM3AIMN; OBJIQJICHUEM S3BIKOM MaTEeMaTHKH M MaTeMaTHYeCKOW KYyJIbTypOl Kak
CPEICTBOM  TIO3HAHHWS  MHpA; TOTOBHOCTBIO  OCYIICCTBJISATH  HPOSKTHYIO U

HCCIICA0BATCIBbCKYIO JCATCIbHOCTE MHAWBHUAYAJIbHO U B I'PYIIIIC.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeamMeTHbie  pe3yibTaTbl OCBOGHMSI IMPOTPaMMbl y4yeOHOro MpeaMera
«MaremaTuKa» XapakTepU3yIOTCSl OBJIAJICHUEM YHHBEPCAJIbHBIMU HO3ZHAGAMETbHBIMU
0elcCmeUaAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OEUCEUAMU, YHUBEPCATbHbIMU
Dpe2yNIAMUGHbIMU OetiCMBUSIMU.

1) Vuuseepcanonvie no3nasamenvuvie oOeiicmsus, obecneyusarom Qopmuposanue
0a308bIX KOCHUMUBHLIX NPOYECcco8 obyuarwuxcsa (0ceoeHue Memooo8 HNO3ZHAHUSA
OKpYIHCaAIOwe2o0 Mupa, npuMeHeHue N02U4eCKUX, UCCIe008ameNbCKux onepayuil, yMeHui
pabomams ¢ ungopmayueii).

ba3oBeie loruueckue NenuCTBUs:

. BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX
O00OBEKTOB, TOHSATHI, OTHOIICHUM MEXAY MNOHATHUSAMHU; (HOPMYIUPOBATH OMNpENeTICHUs
MOHSTHI;, yCTAaHABIMBATh CYLICCTBEHHBIM MNPU3HAK KiIacCU(UKAIMKM, OCHOBAHUS IS
0000IIEHHS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

. BOCHIPUHUMATh,  (POPMYJIHpPOBATH W  NPEeoOpa3oBBIBATh  CY>KICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €TUHIUYHbIE, YACTHBIE U 00I1e; YCIOBHbIE;

. BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAOJIONECHUSIX M YTBEPKICHUAX; Mpeiaratb KpPUTEPUH IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;

. JieNaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX W
VHIYKTUBHBIX YMO3AKJIIOUEHU!, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

. MPOBOANTH CAMOCTOSITENIbHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKICHUMN
(npsiMble ¥ OT MPOTUBHOTO), BBICTPaMBaTh AapryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIBL;

. BBIOMpaTh CHOCOO0 pelieHus yuyeOHOM 3ajayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEUICHHs, BbIOMpaTh HamboJee MOAXOMAUINM € Yy4ETOM CaMOCTOATEIbHO
BbIJICJICHHBIX KPUTEPHUEB).

ba3oBbie HccnemoBaTeIbCKUE ACHMCTBUS:



. MCTIONB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKHI WHCTPYMEHT TIO3HAHMS,
dbopMyIHUpoBaTh BOMPOCH], (PUKCHUPYIOIIHME TPOTHBOpEUHE, MpoOJIeMy, yCTaHABIUBATh
HMCKOMOE U JJaHHOE, ((OPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

. POBOJIUTH CAMOCTOSATEIHHO CIUITAHUPOBAHHBIA IKCIIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBIEHUSA, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMHU, TTPOIIECCAMU;

. CaMOCTOSITENIbHO (OPMYIIMPOBAaTh 00OOIIEHUST W BBIBOJBI 1O pPE3yJbTaTam
MPOBEAEHHOTO HAOJIOCHUS, HWCCIICAOBAHMS, OICHUBATH JIOCTOBEPHOCTH TOJYyYECHHBIX
Pe3yJIbTaTOB, BBIBOJOB M O00OIICHUH;

. POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIEcCca, a TakKXKe BBIIBUTAThH
MIPEANOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

. BBISIBIIATH JehunuThl MHGOOPMAINH, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

. BBIOMpaTh HHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHGOPMAIMIO PaA3IUYHBIX BUAOB U (GopM
NPECTABICHNUS;

. CTPYKTYpPUPOBaTh WHGOPMAINIO, MPEACTABISITh €€ B PAa3IMYHBIX (opmax,
WUTIOCTPUPOBATH TpapuuecKH;

. OIICHUBATH HaIEKHOCTD uH(pOpMaIun o CaMOCTOSITEITLHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

2) Ynusepcanvnvie KOMMYHUKAMUGHDbDLE oeticmaus, obecneyusaiom
CcHOPpMUPOBAHHOCINb COYUATLHBIX HABLIKOS 00YUAIOUWUXCSL.

Oouenue:

. BOCTIpUHUMATh U POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBHSIMH U
[eJIsIMU OOIIEHHUS;, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PCHHSI B YCTHBIX H
MMMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY pEUICHUs 3aJadd, KOMMEHTHPOBATH

MOJIyYEHHBIN PE3yIbTarT;



. B XoJie¢ 00CyXJeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOMN TEeMBbl,
mpoOJIeMBbl, pelIaeMoil 3ajlau, BbICKa3bIBaTh HJECH, HAICJICHHbIE HA TMOUCK pEILICHHUS;
COTIOCTaBIIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTMX YYaCTHUKOB JIMAJIOTa,
oOHapyXMBaTh Pa3jiM4Me M CXOJCTBO MO3UILMN; B KOPPEKTHOU (opme (PpopMyIHpoBaTh
pa3HOTIIaCHsI, CBOU BO3PAKEHUS;

. MPEACTABISATh PE3YIbTATHl PEIICHUS 3a/layi, SKCIIEPUMEHTA, UCCIICIOBaHMUS,
IPOEKTa; CAMOCTOSITENIbHO BHIOUPATh (hOpMAT BBICTYILJICHUS C YUETOM 3a]a4 MPe3eHTallun
¥ 0COOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:

. NOHUMATh M HUCIOJIb30BaTh MPEUMYILIECTBA KOMAHIAHONW W WHIUBUIYaIbHON
paboThl TIpW pEIICHWH Y4YEOHBIX 3a/lay; MPUHUMATH II€JIb COBMECTHOW JEATEITHLHOCTH,
IUTAHUPOBATh ~ OPTraHU3AIMI0 COBMECTHOM paboOThl, pacmpenensiTb BHIBI  padoT,
JOTOBAPUBATLCA, OOCYXXIaTh TIPOIeCC € pe3yabTaT paboThl; 0000IaTh MHEHHS
HECKOJIbKUX JIFOICH;

. y4acCTBOBaTh B I'PYNMOBBIX (opMax paboThl (0OCYyX JeHHS, OOMEH MHEHHH,
«MO3TOBBIE MITYPMbD) U UHBIC); BBITIOJHATH CBOIO YacTh PabOTHI U KOOPAUHUPOBATH CBOU
JNEUCTBUA C JPYTMMHU 4JeHaMU KOMaHJbl; OLIEHUBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMIA
MPOIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

3) Vuueepcanvuvie pecynamuenwie Oelicmeus, obecneyugarom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTABJISITh IUIAH, AJTOPUTM pEHIeHHs 3aJlayd, BbIOMpaTh CIOcOo0 peleHus: ¢
Y4ETOM HMMEIOUIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ yIETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb:

. BIIQJICTh  HABBIKAMHU  TIO3HABATEIHHOW  pedeKkcuu KAk  OCO3HAHUS
COBEpINIAEMBIX JICUCTBUII M MBICIUTEIBHBIX IMPOIECCOB, WX PE3yJbTATOB; BIAJCTh
cnoco0aMy  CaMOINPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3ysbTara  pelieHus

MaTeMaTHUYECKOM 3aJauM;



. PEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PEILECHUU 3aJa4H,
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJCHHBIX OIIKUOOK, BISBICHHBIX TPYAHOCTEH;

. OLIEHHMBATh COOTBETCTBUE PE3YJIbTATA LENU U YCIOBUAM, OOBSCHATH IPUYNHBI
JOCTHKEHHSI UJIM HETOCTHXKEHHUS PE3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OIIMOKY, TaBaTh

OLICHKY IPUOOPETEHHOMY OIIBITY .

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne ydeOHOTO Kypca «Ajiredpa W Havala MAaTeMaTHYECKOTO aHAIN3a» Ha
YPOBHE cpeaHero olIero o0pa3oBaHusl TOJDKHO 00ECIeYrBaTh JOCTIKEHUE CIICTYIONINX

MpPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB:

10 KJTIACC

Yuciia ¥ BIYMCICHUS

OnepupoBaTb  MOHATHSMHM:  pPAallMOHAJIBHOE U JEHCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAsSI U JA€CSITUYHAS APOOb, TPOICHTHI.

BoInonHATE apu@MeTHuecKue Oonepaluu ¢ palMOHAIBHBIMU U JIE€WCTBUTEIbHBIMU
YHCIIaMU.

BoinonHsATe npuOIMKEHHBIE BEIUMCICHUS, UCTIONB3YSI TIPAaBUIa OKPYTJICHUS, AeNaTh
INPUKUJIKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OmnepupoBaTh MOHATHUAMU: CTEMEHb C IIEJBIM IOKa3aTejeM; CTaHAapTHas Qopma
3allUCU  JICUCTBUTENIBHOTO 4YHCJIa, KOPEHb HATYpPaJIbHOM CTENEHM; HCIOJIb30BaTh
HNOAXOAUIYI0 (hOpMY 3aIIMCH JEHCTBUTENIBHBIX YUCEN ISl PEIICHUS NPAKTUUECKUX 3a/1a4
U TIPEJICTaBJICHUS JaHHbBIX.

OnepupoBaTh MOHATHSMHU: CHUHYC, KOCMHYC W TAaHI€HC IPOM3BOJIBHOTO YIJIA;
HCIIOJIb30BaTh 3alUCh MPOU3BOJILHOTO YyIJla uepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA



OnepupoBaTh MOHATUSMU: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMoHaIbHOE, UPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BoinonHATe  npeoOpa3oBaHMs TPUTOHOMETPUYECKHUX BBIPAXKEHUM U pellaTh
TPUTOHOMETPHUUECKHE YPABHEHHUS.

BoimonusaTe mpeoOpa3oBaHHs LENbIX, PAlUOHAIBHBIX M  UPPALMOHATIBHBIX
BBIP@KEHUM M pEIIaTh OCHOBHBIE THIIBI LEJIbIX, PALMOHAIBHBIX U HPPALUOHAIBHBIX
YPaBHEHHU U HEPABEHCTB.

ITpuMeHsTh ypaBHEHHS W HEPAaBEHCTBA Ui PEILIECHUS MaTEeMaTHUYECKUX 3a4ad U
3a]1a4 U3 pa3IU4HbIX 00JaCTe HAyKU U pealbHOM JKU3HM.

MonenupoBaTh peajbHbIE CUTyallud Ha A3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS,
YpaBHEHUs, HEPaBEHCTBA IO YCJOBMIO 3aJlayM, MCCIEAOBATh IOCTPOEHHBIE MOJEIU C
HCIOJIb30BaHUEM ammapara aareOphl.

DyHKIUHN U TPAPUKH

OmnepupoBarh MNOHATUSAMM: (PYHKLIMs, CHOCOOBI 3agaHus (QYHKIMM, OOJacTb
OTIpe/ieNieHUs 1 MHOXKECTBO 3HaueHUN (QYyHKIHMH, rpaduk (QyHKIMH, B3aUMHO OOpaTHBIE
(yHKIUY.

OmnepupoBaTh MOHATHAMH: YETHOCTb W HEYETHOCTh (PYHKIMU, HYIU (YHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Ncnonb3oBath rpaduku GyHKIUN IS PEIICHUS ypaBHEHUM.

Ctpouts ¥ uyHMTaTh TpaduKU JIHUHEHMHONM (YHKUMM, KBagpaTUYHOW (YHKIUH,
CTENEHHON (PYHKIIMH C LEJIBIM MOKa3aTENIEM.

Wcnonp3oBath rpaguku GyHKUMN 11 UCCIEIOBaHMS IPOLECCOB U 3aBUCUMOCTEM
IOpU pElIeHWH 3a]ad U3 JIPYTUX y4eOHBIX MPEIMETOB U PEaTbHOM >KU3HU; BBIPAXKATh
(bopMys1aMy 3aBUCUMOCTH MEKIY BETUUMHAMHU.

Hauaja maTeMaTH4ecKOro aHaIu3a

OnepupoBarb  MOHSATHUSIMHU: MOCNEAOBATEIbHOCTh,  apudmMeTnyeckas U

reoMCTpHUICCKas MpoOrpeCcCum.



OrnepupoBaTh MOHATUAMH: 0€CKOHEYHO YOBIBarOIas reoMeTpuuecKas Mmporpeccus,
cyMMa 0€CKOHEYHO YOBIBAIOIICH Tr€OMETPUUECKOM MPOTrPECCHH.

3amaBaTh MOCIEAOBATEIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEM M IPOTPECCHM JJId PELICHUSA
peanbHbIX 3a/1a4 MPUKJIIAIHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

OnepupoBaTh NOHSATUSIMUA: MHOXECTBO, OTIEpAlIUM HAJl MHOKECTBAMM.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapar Jyisi ONHCAHUSl peabHBIX
IIPOIIECCOB U SIBJICHUH, IIPH PEILICHUH 3aJ1a4 U3 JPYTUX YUCOHBIX MIPEAMETOB.

OHCpI/IpOBaTB IMMOHATHUAMU: OIIPEACIICHUEC, TCOPEMA, CICACTBUC, JOKAa3aTCIbCTBO.

11 KJIACC

Yucaa v BLIYUCICHUSA
OnepupoBaTh MOHATUSIMU: HATypajbHOE, LEJI0€ YHUCIO; MCMHOJIb30BaTh MPU3HAKU

ACIIMMOCTH LCJIbIX YHUCCI, PA3JIOKCHHUC 4YMCJIa Ha IMPOCTbIC MHOXHUTCIMW IJId PCHICHUA

3amad.
OnepupoBaTh MOHSATHEM: CTETICHD C PAITMOHAIBHBIM TTOKA3aTEIIEM.
OnepupoBaTh TOHATUAMHU: JIOTapU(M UHKCIA, JAECATUYHBIE H HATypaJbHbIC
Jorapu(MBbI.

YpaBHeHMS U HEpaBeHCTBA

ITpuMeHsTh CBOMCTBAa CTENEHU ISl MPEOOpa3OBaHMs BBIPAXKEHM; ONEPUPOBATH
MOHATHUSIMU: TIOKA3aTEIbHOE YPABHEHHE MW HEPABEHCTBO; pEIIATh OCHOBHBIE THIIbI
ITI0KA3aTEJIbHBIX YPABHEHNUN U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHusl BEIPAKEHUH, COJIEPKALIUX JIOTapU(PMBbI; OTIEpUPOBATH
HNOHATUSIMH: JIOTapU(PMHUUECKOE YpaBHEHHE W HEPAaBEHCTBO; pelIaTh OCHOBHBIEC THIIBI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPABEHCTB.

Haxongutb PCUHICHUA HpOCTCﬁHIPIX TPUTOHOMCTPHUUCCKUX HCPABCHCTB.



OnepupoBaTh MOHATHSMHU: CHCTEMA JIMHEHHBIX YPAaBHEHUH U €€ pEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JINHEVMHBIX YPABHEHUM JJI PEIICHUS IPAKTUYECKUX 3a/1a4.

HaxomuTte pemeHuss npocTEeHIIMX CUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX
YPaBHEHHI U HEPABEHCTB.

MonenupoBaTh peajbHbIE CUTyallud Ha A3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS,
YPaBHEHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHMIO 3aJa4d, UCCIEAOBATHh ITOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM aIlapara ajreopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUSAMH: NEPUOIUYECKAs PYHKIHMS, MPOMEXKYTKH MOHOTOHHOCTH
(YHKIIUH, TOYKH SKCTpeMyMa (YHKIIMU, HAaMOOJIbIlIee U HauMEHbIlIee 3HaUeHUs (QYHKIIUN
Ha MPOMEXYTKE; UCIOJIB30BaTh UX JUISI UCCIe0BaHUs QYHKINH, 3a1aHHOM rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TMOKA3aTeNbHOM, Jiorapumuuecko u
TPUTOHOMETPHUECKUX (YHKIUH; U300pakaTb HMX HA KOOPAMHATHOM IUIOCKOCTH U
MCIIOJIB30BaTh IS PELICHUS YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKK JUHEHHBIX ypaBHEHUU U
HCMOJIB30BaTh UX JJIS1 PEIICHUSI CHCTEMBI IMHEUHBIX YPABHECHUM.

Hcnonb3oBath rpaduku GyHKIMA 111 UCCIIEIOBAaHUS MIPOLIECCOB M 3aBUCUMOCTEM
U3 IPYTUX YYEOHBIX JTUCIUIUINH.

Hauana MaTeMaTH4ecKoOro aHajansa

OnepupoBaTh MOHATUSIMHU: HENpepbIBHAS (YHKUMS; TpOU3BOAHAS (DYHKIIMH;
HCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3NUECKUIT CMBICI MTPOU3BOIHON JIsl pEIICHUS 3a/1a4.

Haxonuth NpoOu3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH TMPOU3BOJHBIC
CYMMBI, TPOU3BEJCHHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOM3BOJHYIO MJISI UCCIENOBaHMUS (PYHKIMH Ha MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHATH PE3YIbTaThl UCCIEAOBAHUS K TOCTPOEHUIO IPAPUKOB.

Hcnonb30BaTh NPOM3ZBOAHYIO JJII  HAXOXKACHUS HAWIYUIIETO pEIIEHUS B
IIPUKJIAJIHBIX, B TOM YUCJIE COLMAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TIEPBOOOPA3HAS M UHTErpajl; MOHUMATh FT€OMETPUUYECKHMA

U GU3HYECKUIN CMBICT UHTETpasa.



Haxoauth mepBooOpa3Hbie 3J€MEHTApHBIX (YHKIHIA, BBIUYUCIATH HHTETPAT IO
dhopmyne Herotona—JleiiOHuIa.
Pemate mnpuknamHple 3a7aud, B TOM YHCIE COIMAIBHO-DKOHOMHYECKOTO U

(I)I/IBI/I‘ICCKOFO XapakrTepa, cpeacrBaMu MaTEMaTHYCCKOTO aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne (ungposBbie)
o/ HaumenoBanue pa3iejioB H TeM IPOrpPaMMbI Beero KonTpoabusie IIpakTnyeckue 0GpazoBaTeIbHbI
padoThI padoThI
pecypcsl
1 MHoOXeCcTBa pAllMOHANIBHBIX U IEHCTBUTEIIBHBIX 18 5 bubnunoreka [IOK
yucel. PanyoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
) Oynknnu 1 rpadguku. CTEeHb C MeJIbIM 12 5 bubanorexka HOK
[IOKa3aTenemM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuiit KOpeHb N—ON CTEEeHH. ” ) bubmmoreka [JOK
HppanmoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ®opMmyisl TpuroHomerpun. Tpuronomerpudyeckue 2 5 bubnunoreka [IOK
ypaBHEHUS https://m.edsoo.ru/1568aba3
bu6mmorexa [IOK
5 ITocnenoBaTenbHOCTH U IIPOIPECCUH 10 1 hitps//m.cdsoo.ru/l 568aba3
6 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aIIH 4 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
OBbI€
Nen/n  HamMeHOBaHHMe Pa3/iesioB H TeM MPOrpPaMMBbI KoHTpoIbHBIe TpakTHyeckue (un¢posnie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
CreneHb C palmOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenbHast pyHkius. [TokasarenbHble 12 1 bubnmorexa LHOK
YA https://m.edsoo.ru/f11c4afd
YpaBHEHHS U HEPABCHCTBA
) Jlorapudmuaeckas pynkmaus. Jlorapudgmudeckue 12 bu6nuoreka [IOK
YpaBHEHU U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpuueckue GyHKIIUU U UX TPadUKH. 9 | bubmmoreka [JOK
Tpuronomerpuyeckue HepaBEeHCTBA https://m.edsoo.ru/f11c4afd
Bbubmunorexa LIOK
4 I1 T i 24 1
pousBonHas. [IpuMeHeHne mpon3BOaHON https://m.cdsoo.rw/fl |cdafd
bubmunoreka LIOK
5 14 9
HTCTpaJl it €ro HPHMCHEHIA https://m.edsoo.ru/f11c4afd
bubmunoreka LIOK
6 C 7 12 1
MCTCMBL ypaBHeriH https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
7 H 6
ATYPAILHBIC H HEIBIE HHCIA https://m.edsoo.ru/f11c4afd
2 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 ) Bbubmunorexa LIOK
3HaHUHI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
. OnepupoBaTb  MOHATUAMU:  PALMOHAIBHOE W JIGHCTBUTENIBHOE  YHCIIO,
. OOBIKHOBEHHAsI U AECATUYHAS IPOOb, TPOIICHTHI
- Brimonuate apudmeTnueckre onepanu ¢ parruoHATBHBIMU U J1eHCTBUTEIBHBIMU
' YyHCIIaMu
13 BoimonuaTe npubnnKEHHBbIE BBIYMCICHUS, HCIONB3Yysl MpaBHJIa OKpPYTJICHHUS,
' JienaTh NPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUM
OnepupoBaTh MOHATHSAMH: CTENEHb C IENbIM MOKa3aTejaeM, cTaHaapTHas (opma
L4 3alUCU JIEUCTBUTENIBHOIO YHCIIA, KOPEHb HATYpPAJIbHOW CTENEHU; HCIOJIb30BaTh
' NOAXOMANIYI0  (opMy 3amucH  JEUCTBUTENBHBIX  YUCEN ISl PEUICHHS
MPaKTUYECKHX 3a/1a4 U MPEJICTABICHUS JaHHBIX
OnepupoBaTh NOHSATUSMU: CHUHYC, KOCHHYC M TAaHT€HC MPOU3BOJILHOIO YIIIA;
1.5 HCIIOJIb30BaTh 3anuch MPOU3BOJIBHOTO yria yepes oOpaTHbIe
TPUTOHOMETpHYECKHe (PyHKINUU
2 YpaBHEHMs U HEPABEHCTBA
OnepupoBaTh MOHSATHUSIMU: TOXAECTBO, YpaBHEHHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMoHaIbHOE, UPPALMOHAIIBHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHUE
55 BrimonHaTe TmpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U PEIIaTh
' TPUTOHOMETPUYECKHUE YPaBHEHUS
BreimonHATE MpeoOpa3oBaHUs MENBIX, PAlMOHATBHBIX W HUPPAMOHATBHBIX
2.3 BBIDQKEHUM WM  pellaTb OCHOBHBIE THUIBI  IEJNbIX, PAIUOHAIBHBIX H
UPPALMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
54 [IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA JIsl PEIICHUS] MaTeMaTUYEeCKUX 3a1ad U
' 3a/1a4y U3 Pa3InIHBIX 00JIaCTEN HAYKH U PEATbHON KU3HH
5 s MonenupoBaTh peanbHblEe CUTyallMH Ha SI3bIKE alnreOpbl, COCTABISATH BhIPAXKECHMUS,

YpaBHCHU:, HCPABCHCTBA 110 YCIIOBUIO 3aa4u, UCCIICAOBATL IMTOCTPOCHHBIC MOACIIN




C MCIIOJIb30BAaHUEM arIapara ajireopbl

3 @OyHKIUHU U TpaduKu
OnepupoBaTb NOHATHUAMH: (YHKIHSA, CIOCOObI 3amaHus (YHKIHMH, 00IacTh
3.1 OTIpeNIeTICHUsT U MHOXKECTBO 3HA4YeHHMH (yHKIWH, Tpaduk (GyHKIHH, B3aUMHO
oOpartHble GYHKIUN
35 OnepupoBaTh MOHATUAMHU: YETHOCTh W HEUETHOCTh (DYHKIHMH, HYIH (DYHKIHH,
' IPOMEKYTKH 3HaKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku PyHKITUN TSI pelIeHUsT ypaBHEHUH
14 Crpouth W uHTaTh rpaduKd JMHEHHON (YHKIMH, KBaJpaTUYHON (YHKIIHH,
' CTENEHHON (DYHKIIMU C LIEJIbIM [T0Ka3aTeneM
Hcnonb3oBath rpaduku QyHKITUN 711 UCCIISOBAHUS TIPOIECCOB U 3aBUCUMOCTEH
3.5 OpU pelIeHWH 3aJad M3 JPYrHMX Y4eOHBIX NpPEAMETOB U pEallbHOW >KHU3HH,
BbIpa)kaTh (OPMYJIaMHU 3aBUCUMOCTH MEX/y BETUUNHAMHU
4 Hauvana mareMaTn4yeckoro aHaausa
il OnepupoBaTb  MOHATUAMH:  IIOCIEAOBAaTENBbHOCTb,  apudmeTHdeckas U
. reoMeTpHYEecKasi MPOrPecCHH
4o OnepupoBaTb  MOHATUAMHU:  OECKOHEUHO  yObIBaroIass  TeOMETpHUYEcKas
' nporpeccusi, CcyMMa 0€CKOHEYHO yObIBarOIel Nr€OMEeTPUYECKON POrpPecCHH
4.3 3anaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonp30Barh CBOKMCTBA IOCIIENOBATEIBHOCTEN M IPOTPECCUN I PEILICHUS
' peanbHBIX 3a/1a4 MPUKIIAQJHOTO XapakTepa
5 MHokecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMU
- Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar Jjs ONMCAaHUS peallbHBbIX
' IPOIIECCOB U SIBJICHUH, P PEILICHUH 33a]a4 U3 APYTHX Y4eOHBIX MPEIMETOB
53 OnepupoBaTh MOHATUSAMH: ONPEeNCHHE, TeOpeMa, CICICTBHE, J0KA3aTEIbCTBO




11 KIIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi

1

Yucna ¥ BEIYUCIIEHUS

1.1

OHGpHpOBaTB MOHATHUAMU. HATYypaJIbHOC, LCJI0C YHCJIO; UCIIOJIb30BATh MPU3HAKA
ACIIMMOCTHU IMECJIBIX YHCCII, Pa3IOKCHHUEC YHCIa Ha IPOCThIC MHOXHUTCINW OJId

pelieHus 3aaa4

1.2 OrniepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHATBLHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATUSAMH: Jorapu(M 4YHMCIA, JAECATHYHBIE M HaTypajbHbIC
' norapuhMbl
2 YpaBHEHUS 1 HEPABEHCTBA
[IpuMeHATh CBOWMCTBA CTENEHH I NMPeoOpa3OBaHMs BHIPAKEHUN, OTIEPUPOBATH
2.1 MNOHSTHUSIMU: [10KA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI
MIOKa3aTeJIbHbIX YPAaBHEHHUI U HEPABEHCTB
BomonsasaTe  mpeoOpazoBaHMs — BBIDOKEHHM,  COAEpXKAIIUX  JIOTapH(MBI;
2.2 OIIepUPOBAThH MOHATUSAMU: JIOTapUPMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peIlIaTh
OCHOBHBIE THITBI JIOTApHU(PMUUECKHX YPABHEHU 1 HEPABEHCTB
23 HaxomuTs pemenust npocTelmnX TPUTOHOMETPUYECKUX HEPABEHCTB
04 OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEMHBIX YPaBHEHMM M €€ pelLICHHUE;
' HCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JJIs PEILICHMS IPAKTUYECKUX 3314
55 HaxomuTe pemeHuss OTpOCTEHIIMX CUCTEM M COBOKYITHOCTEM paliMOHAJIbHBIX
. YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh peajbHbIE CUTyallud Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS,
2.6 YPaBHEHUs, HEPAaBEHCTBA M CHCTEMbl IO YCJIOBHUIO 3aJaud, HCCIENA0BATH
MIOCTPOCHHBIE MOJICNIN C MCIIOJIF30BAaHUEM arrapara anreopsbl
3 @OyHKUIUHU U TpaduKu
OnepupoBaTh NOHATUSAMU: TIepuoUUecKast PyHKIHUS, TPOMEKYTKH MOHOTOHHOCTH
11 (YHKIIMH, TOYKH 3KCTpeMyMa (YHKLIUH, HauOoJbIllee M HaUMEHBIIee 3HAYCHHS
' GYHKIMM HAa TPOMEXKYTKE; MCIOIB30BaTh HUX JJS HCCIeAOBaHUS (DyHKIUH,
3a7aHHON TpauKOM
OnepupoBaTh MOHATHAMHU: TpadUKU IIOKa3aTeNbHOW, JorapudMuueckoi U
3.2 TPUTOHOMETPUUECKUX (PYHKITUH; M300paKaTh MX HA KOOPAMHATHOW TUIOCKOCTU M

UCII0JIb30BAaTh JJIS PELLICHUS] YPAaBHEHUN U HEPABEHCTB




N3o00paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKH JMHEHHBIX ypaBHEHHH WU

33 MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBI JINHEWHBIX YpaBHEHUIN
34 Hcnonb3oBath rpaduku GyHKIUNA 7151 UCCIEAOBAHUS TTPOIIECCOB U 3aBUCUMOCTEH
' U3 IPYTUX Y4eOHBIX TUCITUTUINH
4 Hauana maTremaTuyeckoro aHanuza
OmnepupoBaTh MOHATHSIMU: HENpepbIBHAs (YHKLHWS, NPOM3BOIHAS (PYHKLUU;
4.1 HCIIOJIB30BaTh TE€OMETPUUYECKH W (U3UYECKUH CMBICT TMPOU3BOIHON IS
pelieHus 3aaa4
42 HaxonuTe mpou3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMH, BBIUUCIATH MPOU3BOJHBIC
' CYMMBI, IPOU3BEJCHUS, YACTHOTO (DYHKLIUN
43 Hcnonb30BaTh MPOU3BOIHYIO ISl UCCIIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTH U
' 9KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEI0BAHUS K TOCTPOCHUIO IPapUKOB
44 Hcnonp30BaTh MPOU3BOAHYIO [UIsl HAXOXKAEHUS HAWIYYIIEro pELICHUS B
' MPUKJIAAHBIX, B TOM YHUCJIC COONUAJIbBHO-3KOHOMUYCCKHUX, 3aaadax
45 OnepupoBaTh  MOHATUSAMHU:  TepBOOOpazHass M HWHTErpajg;  I[OHMMATh
' TEOMETPUUYECKHUI ¥ (PU3HUECKHUI CMBICT HHTErpajia
46 Haxoauth mepBooOpa3Hble 3JeMEHTApHBIX (GYHKIUM, BBIYMCIATH MHTETpaj MO
. ¢dopmyne Heiotona — JleliOHuna
47 Pemlate mnpuknanHele 3a7adyd, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKOTO U

(GU3NIeCKOro XapakTepa, CpeJICTBAMH MaTEMAaTHIECKOTO aHaJI3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsiemMblil 3JIeMEHT COePKAHUA

Kon
1 Uucna u BBIYUCTIECHUS
Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHbBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
. nepuoAndeckue Jpobu. Apudmernyeckue omepanuud ¢ PAlUOHAIBHBIMH  YHCIAMH,
' npeoOpa3oBaHMsl YUCIOBBIX BhIpaxkeHUU. [IpumeHeHue npobeil U MpOIEHTOB JJIsl PeIIeHUs
MIPUKIIAJHBIX 33/1a4 U3 Pa3IU4YHbIX OTPACIICH 3HAHUW U PEAIbHOU KU3HU
JleiicTButenpHble 4YHcla. PamuoHanbHBIE W WpPpAIMOHANBHBIC 4YHCIA. ApUPMETHYCCKHE
1.2 omepanv C JCUCTBUTENBHBIMH uHciIaMd. [IpuOmmkEéHHBICE BBIYMCICHHS, TpaBHIIa
OKpYTJICHUs, TPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM
Crenenb ¢ menbiM TokazateneM. CtaHnmapTHas ¢opMa 3amucH JACWCTBUTEIHHOTO YHCIHA.
1.3 Hcnonb3oBanne mnoaxomsmie (Gopmbl 3amucy ACHCTBUTENBHBIX YHCEN [UIsl PEIICHHUS
MPaKTUYECKHX 3a/1a4 U MPEICTABICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HaTypaJIbHOW cTerneHu. JleicTBus ¢ apuMETHIECKUMU KOPHSIMH
' HaTypaJbHOW CTENIEHU
s CuHyc, KOCUHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHUCJIOBOT'O apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
57 [IpeoOpazoBanre TPUTOHOMETPUUECKUX BhIpaXeHUH. (OCHOBHBICE TPUTOHOMETPUUYECCKHE
. bopmyIbI
2.3 VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBa. MeTo 1 HHTEPBAIOB
2.4 Pemenue nensix U ApoOHO-paIMOHABHBIX YPAaBHCHHU I HEPABEHCTB
2.5 Pemienue nppanyoHaabHbIX YPAaBHEHH U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
57 [IpuMeHeHrne ypaBHEHUH M HEPABEHCTB K PELICHUI0 MATEMATHMYECKUX 3aJad W 3aJad u3
. Pa3TUYHBIX 00JIACTEeH HAYKU U peabHON KU3HU
3 OyHKINUK U TpaPUKH
3.1 Oynknus, crocoosl 3ananus yakuu. ['paduk ¢pynknuu. Bzanumuao odpaTHbie PyHKITUN
32 O6nactp ompeneneHus W MHOXKECTBO 3HadeHuW ¢yHkumu. Hymu dynkuumm. [TpomexyTku

3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE (PYHKIIUU




CrenenHass (QyHKUMS C HaTypaJbHbIM M HeEJbIM ToOKa3areneM. EE cBoiictBa u rpaduk.

33 CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
34 TpuronomeTrpuyeckass  OKPYXHOCTb,  OINpEAENiEHUE  TPUTOHOMETPUYECKUX  (PYHKIIMIA
' YHUCJIOBOr'O apryMEHTa
4 Hauana maTrematnueckoro ananusa
il [MocnenoBarenpbHOCTH,  CHOCOOBI  3afaHWisl  MOCJENOBATeNbHOCTEH.  MOHOTOHHBIE
' MOCIIEI0BATEIbHOCTH
Apudmernueckass M reoMeTrpuueckas — mporpeccur.  beckoHeuHo — yObIBaroas
4o reoMmerpuueckas mnporpeccus. Cymma OECKOHEUHO  YOBIBAIOMIEH T€OMETPUUYECKOM
' nporpeccuu. DopMyna CIOXKHBIX MPOIEHTOB. Mcmonp30BaHWE HPOrpecCHM ISl PEIICHUS
peanbHBIX 3a/1a4 MPUKIATHOTO XapaKkTepa
5 MHOXecCTBa U JIOTUKa
MHoecTBO, omepanuu Haj MHoXxecTBamu. [[uarpammbl Oinepa — Benna. Ilpumenenue
5.1 TEOPETHUKO-MHOKECTBEHHOTO aIllapaTa Jijisi OMUCAHUS PEAIbHBIX MPOLECCOB U SBJIICHUN, TTPU
pELIeHNH 3a/1a4 U3 IPYTUX yUYeOHBIX MPEIMETOB
5.2 Onpenenenue, TeopeMa, ClIeICTBUE, JOKAa3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie yucna. [Ipu3Haku qe1MMoCTH LENbIX YUCE
1.2 Crenenb ¢ pallMOHANBHBIM MOKa3areneM. CBOWCTBA CTETIEHU
1.3 Jlorapudm uyucna. /lecaTuyHble U HATYpaJbHbBIE JTOTapu(pMBbI
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHIA, COAECPIKALINX JIOTAapU(MBI
2.2 [IpeoOpazoBanme BeIpaXKEHUN, COEPKAIINX CTEIIEHU C PAIMOHAIBHBIM MTOKa3aTelIeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMbl JMHEHHBIX ypaBHEHMH. PernieHune NPUKIAAHBIX 3a7ad C IMOMOIIBIO CHCTEMBI
. JINHENHBIX YPAaBHEHUN
2.7 Cucremsbl 1 COBOKYITHOCTH PallHOHAJIbHBIX YPABHEHUI U HEPABEHCTB




IIpuMeHeHHEe ypaBHEHU, CUCTEM U HEPABEHCTB K PELIEHUI0O MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4

28 W3 pa3IMYHBIX 00J1aCTe HAYKH M peaTbHOM KU3HU
3 OyHKIMU U TpapuKu

11 Oynknus. [lepuonnueckne Gynkiuu. [IpoMexyTkn MOHOTOHHOCTH GYHKIIMHA. MaKCUMYyMBbI
' 1 MUHUMYMBI QyHKIIH. Hanbombiiee u HanMeHblliee 3Ha4eHne (PYHKIUU Ha IIPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaPUKH

33 [Toka3zarenbHas u orapudmudeckas GyHKIHH, UX CBOWCTBA U TpapuKu

3.4 Hcnons3zoBanne rpadmkoB GYyHKINN TSl peIEHUsT YpaBHEHUN U TMHEHHBIX CUCTEM

Hcnonws3zoBanne rpadukoB (GYyHKIMA 71 HCCICAOBAHMS TIPOILECCOB M 3aBUCHUMOCTEH,
3.5 KOTOpbI€ BO3HHMKAIOT TPU PEIICHWH 3a7ad U3 JPYTHX y4eOHBIX MPEIMETOB U PealibHOM
KU3HU

4 Havana maremaTndeckoro aHaiamza

4.1 HenpepsiBabie hyHKITMH. METOT MHTEPBAJIOB JIJIs PEIICHHS HEPABEHCTB

4.2 [TpousBognas pyukiuu. ['eomeTprueckuit U GU3NUECKUN CMBICT TPOU3BOTHOM

43 [TpousBoaHbie 3neMeHTapHbIX (GYHKIUNA. DopMyJbl HAXOXKACHUS MPOU3BOTHONW CYMMBI,
' MIPOM3BEICHUS U YACTHOTO (PYHKIIMIA

44 [IpumeHnenne mpoOM3BOJHON K MCCIEAOBAHUIO (PYHKIMH HA MOHOTOHHOCTh M HKCTPEMYMBI.
' Haxosxnenne HanOobIIero ¥ HAMMEHBIIETo 3HaYeHUs (YHKIIMU Ha OTpE3Ke

45 [IpuMeHeHne NPOM3BOJHON JII HAXOXKJEHUS HAWUIY4IEro pEHIeHUS B MPHUKIAIHBIX
' 3a/1a4ax, /s ONpeesIeHUs] CKOPOCTH IMpolLiecca, 3a1aHHOT0 (GopMyIioil uiu rpadpukomM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

. WHuTterpan, ero reomerpuueckuii W (U3HYECKUN CMBICH. BBIYMCIEHHE WHTErpaja 1o

dbopmyiie Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHUSA K MPeAMETHBIM pe3yJbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeHero 001ero 00pa3zoBaHus

Brnagenne MeromaMm J0Ka3aTeNbCTB, ITOPUTMAMHU PELICHMS 3a7ad; yMEHHE
(GbopMyIMpOBaTh U ONEPUPOBATh MOHATUAMU: OINpPEJECIIEHUE, aKCHOMa, TeopeMa,
CIIeICTBUE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHbIE ()OPMYITHPOBKH;
OPUMEHATh HX; yMeHHE (OpMYyIUpOBaTh OOpaTHOE U IPOTHBOIOIOKHOE
YTBEP)KIECHUE, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTEMaTUYECKON WHAYKLIWHW; IPOBOAWUTH JOKA3aTEIbHBIE PACCYXACHUA IIPU
pElIeHNN 3a]a4, OLICHUBATh JIOTUYECKYIO NMPABUIBHOCTh PACCYKIEHUIN; YMEHUE
OIIEpUPOBATh IOHATHSAMH: MHOJECTBO, IIOJMHOYKECTBO, OINEPALMM  Hal
MHOKECTBAMHU; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmnapar Jyis
OIMCAaHUs PEAIBHBIX IPOLECCOB U SIBJICHUM M IIPU PEIICHUHU 3a[a4, B TOM 4YHUCIIE
U3 Jpyrux Y4eOHBIX IPEJIMETOB; YMEHHE OIEpUpPOBaTh IMOHATHAMU: TIpad,
CBSI3HBIN Tpad, 1epeBo, UK, Ipad Ha IUIOCKOCTH; YMEHHE 3aaBaTh U ONUCHIBATh

rpadpl pa3TUYHBIMUA CIIOCOOAMM; MCTIOIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHnue onepupoBarh MOHATUAMU: HATypajIbHOE YHCIIO, LIEJI0€ YUCIIO, CTENEHD C
LETBIM ITOKA3aTeNIeM, KOPEHb HATYpajlbHOM CTENEHH, CTENEHb C PAalMOHAIbHBIM
MoKaszaTejieM, CTeleHb C JCWCTBUTENBHBIM IOKa3aTejaeM, JOorapugm uucia,
CUHYC, KOCHMHYC W TAHI'€HC IPOU3BOJBHOIO YHCIA, OCTAaTOK IO MOAYJIIO,
palMOHAIBHOE YHUCJIO, HWPPALMOHATBHOE YKCIO, MHOXECTBA HATypaJIbHBIX,
LEbIX, palMOHAIBbHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHUE HCIOJIb30BAThH
NPU3HAKH JEIMMOCTH, HAaUMEHBIIUM OOLIMI NenuTeNns W HauMeHbllee oOInee
KpaTHOE, alropuT™M EBKIMJa IpU pelIeHUH 3a/1ad; 3HAKOMCTBO C Pa3jIu4YHBIMU
MO3UIIMOHHBIMU CUCTEMaMHU CUUCIICHUS, YMEHHUE BBINOJHATh BBIYUCICHHUE
3HauYeHUN M MpeoOpa3oBaHUsl BBIPAKEHHM CO CTENEHSIMH U JiorapuQmami,
npeoOpa3oBaHusi JAPOOHO-PAIIMOHAIBHBIX BBIPAKCHHUH; YMEHHE OINEpUPOBAThH
MTOHSATUSAMM: MIOCJIEI0BATEIbHOCTD, apudmernyeckas porpeccus,
reoMeTpHuecKasl Imporpeccusi, OECKOHEYHO yObIBamomiasi TeOMeTpHUYecKas
[IPOrpPECCUsl; YMEHUE 3a]1aBaTh IMOCIEAOBATEIBHOCTH, B TOM YHUCJE C IMOMOULIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONEPUPOBATh HOHATHAMH: KOMILICKCHOE YHCIIO,

COHpH}KéHHBIe KOMINJICKCHBIC 4YHCJia, MOAYJb U apTyMCHT KOMIIJICKCHOI'O 4HCJIa,




dbopMa 3amucu KOMILUIEKCHBIX YHCeNl (TeOMETpUYEecKasi, TPUTOHOMETpUYECKas U
anreOpandeckas); yMeTb TPOU3BOJAUTh  apU(PMETHUYECKUE  JCUCTBUS  C
KOMIIJICKCHBIMH YHUCJIaMU; IMMPUBOAUTH IMPUMCPLI HUCIIOJB30BAHUA KOMIIJICKCHBIX
YHUCeNl; ONEPUPOBATH MOHATUSMH: MaTpuiia 2x2 U 3X3, onpeaeauTesb MaTPHUIbI,

FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue  omnepupoBaTh  MOHATUSAMHU:  PALMOHAIBHBIC,  UPPALMOHAJIBHBEIC,
MoKa3zarejabHble,  CTEMEHHbIE,  JIOTapuPMUUYECKHEe,  TPUTOHOMETPHUYECKHE
YpPaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATh ITOHATUSAMM:
TOXJIECTBO, TOXK/IECTBEHHOE IPe0OpazoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUN U HEPABEHCTB, PABHOCHUIIBHOCTb YPABHEHUM, HEPABEHCTB U CUCTEM;
YMEHHE pellaTh YPaBHEHHMs, HEPABEHCTBA M CHUCTEMBI C IOMOMIBIO PA3TUYHBIX
IpUEMOB; pellaTb YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IIapaMeTPOM;
[IPUMEHATh ~ YPaBHEHMs, HEPaBEHCTBA, MX CHUCTEMBbl JUI1  pELIEHUs
MaTeMaTHYeCKUX 3a/1ad W 3a7ad M3 pa3IMyHbIX oOJacTeil HayKu M peaabHON

KHU3HHU

YMeHnue  omepupoBaTh  MOHATUSAMHU:  (QYHKUMS, 4YETHOCTH  (QYHKIHH,
NEPUOMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKIIHH,
9KCTpeMyM (YHKIMH, HauOoJblllee W HaWMEHbIee 3HaueHUs GYHKIUA Ha
NPOMEXYTKe, HempepbIiBHAS (YHKIMS, aCUMIITOTHI Tpaduka (yHKIUHU, TepBas U
BTOpas NpPOU3BOAHAS (DPYHKUMHU, TEOMETPUUYECKHH U (U3HYECKUH CMBICI
NIPOU3BOJIHOM, TepBOOOpa3Hasi, OMpEACHEHHBIM WHTErpaj; yMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (YHKIUU; YMEHUE BBIYHCIATH MPOU3BOAHBIE CYMMBI,
NPOU3BEICHUS, YAaCTHOTO M KOMIIO3UIMHM (YHKUMH, HAXOOUTh YpaBHEHUE
KacarelnbHOW K rpaduky (QYHKIMM, yMEHHE HAXOJIWUTh IPOU3BOJHBIC
9JIEMEHTAPHBIX  (YHKUMH; yMEHHE  UCIOJNb30BaTh  MPOU3BOAHYIO  JJIS
uccienoBanus (QyHKUUN, HaXOAWTh HaWOONbIIME M HAUMEHbIINE 3HAYCHUS
GyHKUMHA; CTpOWTh TpaduKd MHOTOWICHOB C MCIIOJIB30BAaHUEM armapara
MaTEMaTHYeCKOro aHaliu3a; MPUMEHSATh MPOU3BOAHYIO [UIsl  HAXOXKICHHS
HAWIYYIIero PEelIeHUs B MPHUKIAJHBIX, B TOM YHCJE COIHMAIbHO-DKOHOMHYECKHX
1 (QU3MYECKUX 3a7adax; HaXOJIUTh IUIOMAAM U OO0BEMBI (UTYp C TOMOIIBIO
MHTErpaja; IPUBOIUTH IPUMEPHI MATEMAaTHUECKOTO MOACTUPOBAHUS C TIOMOLIBIO

mudepeHIaTbHBIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUSAMHU: rpaduk ¢GyHKIMH, oOpaTHas QyHKUUS,
KOMIo3uIusl  (pyHKIuH, nuHEHHas  (QyHKIUA, KBaapatuuHas  QyHKIHS,
pannoHanbHast QyHKIMS, cTerneHHas (QyHKIUS, TPUTOHOMETpHUYECKUE (DYHKIHH,

oOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIIMH, MOKa3aTeNbHas M JIorapudmudeckas




GyHKUMH; YMEHHE CTPOMTh TpapUKH HW3YYEHHBIX (YHKIHMHA, BBITOIHATH
npeoOpa3zoBanus TpaduKoB (YHKIHK, HCIOIB30BaTh TpadUKH IS HU3yUCHUS
MIPOIIECCOB M 3aBUCUMOCTEH, IPU PEILICHUH 33734 U3 APYTUX yUYeOHBIX IPEIMETOB
U 33724 W3 peaJbHOM JKU3HM; BBIpAXaTh (GOPMYJIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA W Tpadukd (YHKIMA [UIs perieHus
ypaBHEHUI, HEPAaBEHCTB M 33/1a4 C apamMeTpaMu; n300paxkaTh Ha KOOPIUHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTrh TEKCTOBBIE 33aud Pa3HbIX TUIIOB (B TOM 4YMCIIE Ha MPOLIEHTHI,
J0JIM W 4YacTH, Ha JBHXKEHHE, paboTy, CTOMMOCTb TOBApOB U YCIyI, HAJIOTH,
3aJaud M3 OO0JIaCTH YOpaBJiCHUS JMYHBIMH M CEeMEHHBIMH (pUHaHCAMH);
COCTaBJIATh BBIPAXCHUS, YPAaBHEHUS, HEPABEHCTBA M MX CUCTEMBI 10 YCIIOBHUIO
3aJjauu, HMCCIeNoBaTh IOJIyYeHHOE pPELICHHE W OICHHWBATh IPaBIONOJ00HOCTh
pE3yJIbTaTOB; YMEHHE MOJCINPOBATH PEAJIbHBIE CUTYallUN Ha A3BIKE MATEMATUKH;
COCTaBJIATh BBIPAXKCHUS, YPaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO
3ala4¥, MCCIENOBaTh IIOCTPOCHHBIE MOJEIN C HCIIOJIB30BAHMEM alapara

anreOpbl, HHTEPIPETUPOBATh MOTyYSHHBIN pe3yabTar

YMeHue omnepupoBaTh TOHITHSIMH: CpeaHee apudMeTH4ecKoe, MeauaHa,
HaumOoJblllee M HaMMEHbIIEEe 3HAYEHUs, pa3Max, IUCHEpCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Habopa; yMeHHe W3BJICKaTh, HMHTEPIPETUPOBATH
nHpopManuoo, TPEACTABICHHYIO B TaOiMIax, Ha JauarpaMmax, rpadukax,
OTPAXKAIOLIYI0 CBOMCTBA pEAJbHBIX MPOLIECCOB U SBJICHUN; MPEACTABIATH
nH(OpMALIMIO C TOMOIIBIO TaOJIUI] U AMAarpamMm; HCCIEAOBAaTh CTaTUCTHYECKHE
JaHHBIE, B TOM YHCIIe C MPUMEHEHHEM TpaUuecKUX METOJOB U AJIEKTPOHHBIX
CpencTB; Trpaduuecku UCCIe0BaTh COBMECTHbIE HAONIONEHUS C MOMOUIBIO

JUarpaMM pacCEeUBAHMS U JIMHEMHOU perpeccun

YMeHHne omnepupoBaTh MOHITHAMHU: CIYYaHBIM OMBIT M CIy4allHOE COOBITHE,
BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TIpaUUECKUX METOOB; MPUMEHATH (OPMYJBl CIOKEHHUS U
YMHOXXEHHUSI BEPOATHOCTEH, (PopMyITy TIOTHON BeposTHOCTH, popmyiy bepryim,
KOMOUWHATOpHBIE (aKTel W (QOPMYJNBI; OIEHUBATH BEPOSTHOCTH PEATBHBIX
COOBITHH;  yMEHHME  ONEpUpOBaTh  MOHATHAMM:  ClIy4yailHas  BEJIMYMHA,
pacmpesieieHue BEpOSITHOCTEH, MaTeMaTH4yecKoe OXKUIaHHe, IUCIepCcHus |
CTaHJApTHOE OTKJIOHEHUE CIyYailHON BENWYHMHBI, (YHKUMU pACHpEleNCHHUs |
IUIOTHOCTH PaBHOMEPHOTO, IOKa3aTeIbHOTO M HOPMAJBHOTO pacIpeleieHHI;
YMEHHE MCTI0JIb30BaTh CBOMCTBA N3YUYEHHBIX PAaCpEeIICHUN Ui PEIICHUs 3a/1a4;

3HAKOMCTBO C IIOHATHUSIMHU: 3aKOH OOJBIINX YHUCECJI, MCETOJbI BI)I6OpOLIHI)IX




UCCIICZIOBAHHM; YMEHHE NPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
qucen B TPHUPOIHBIX W OOIIECTBEHHBIX SBIICHUSX; YMEHHE OINEPUPOBATH
MOHATHSIMH: COYETaHUE, TIEPECTAaHOBKA, YUCIO COYETaHHH, YUCIIO TIEPEeCTaHOBOK;
ouHoM HplOoTOHA; yMEeHHE MPUMEHITh KOMOWHATOPHBIC (DAKTHI M PaCCYKIACHUS
IJI1 peIICHUA 3a/1ad; OLUCHUBATH BCPOSITHOCTHU PCAIbHBIX CO6I>ITHI>'I; COCTaBJIATH

BEPOATHOCTHYIO MOJIENTb M1 HHTEPIPETUPOBATH NMOTYyUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKA, NpsAMasi, INIOCKOCTb, IMPOCTPAHCTBO,
OTpE30K, JIyd4, BEJIUYMHA YIJIA, IUIOCKUM Yroj, IBYI'PAaHHBINA YroJl, TPEXIPAaHHbIN
YIoJ, CKpCIIMBAIOIIMECS MPAMBIC, NapaUIeIbHOCTh U IEPHEHAMUKYJISPHOCTH
NpSAMBIX U IUIOCKOCTEM, YroJ MEXKAYy IpsSMBIMH, YIOJI MEXAYy IpsSIMOH U
IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHuE MEXKIy MPSMBIMU, pACCTOSHUE MEXKIY INIOCKOCTSAMU; YMEHHUE
HCIOJIb30BATh MPH PELICHUH 33]a4 U3YUYEeHHbIE (PAKThl U TEOPEMBI IIIAHUMETPUHY;
YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHPA; CTPOHUTH
MaTEMaTUYECKHE MOZCIN C IOMOIIBI0 I€OMETPUYECKHX IMOHATHA W BEINYMH,

peumaTh CBA3aHHBIC C HUMHW NPAKTHYCCKUC 3aa4YN
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YMeHue omepupoBaTh MOHATHAMHU: IUIomans (Urypsl, 00bEM urypsl,
MHOTOTPAaHHHK, TPaBHJIbHBIA MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA, KyO,
napajjieNienunesl, Npu3Ma, NHpamMuiaa, (Qurypa M IOBEPXHOCTh BpAIlICHUS,
IUIMHIP, KOHYyC, map, cdepa, ImUiomans cdepsl, IUIOMAab ITOBEPXHOCTH
NUPaMUbl, TPU3MBI, KOHyca, LWIMHApPA, O00BEM Ky0a, MNPSIMOYTOJIHHOTO
napaulelenunesa, TUpaMuzbl, MPHU3MBL, IINHApPA, KOHYca, IIapa, pa3BEépPTKa
MOBEPXHOCTH, CEUYCHHsI KOHYCa U LWIMHIPA, apalljieIbHbIe OCH UM OCHOBAHHUIO,
CEYEeHHE Imapa, IUIOCKOCTh, Kacaromascs cdepsl, IIIMHIAPA, KOHYCa; yMEHHE
CTPOUTH CEYCHHE MHOTOTPAHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (QUTYpPBHI H
MOBEPXHOCTH BpAIIEHHS, MX CEYCHHUS, B TOM YHUCIE C IMOMOIIBIO AIIEKTPOHHBIX
CpEeZACTB; YMEHHE MPUMEHATH CBOMCTBA FTEOMETPUUECKUX (PUTYP, CAMOCTOSATEIBHO
(bOpMyITHpPOBATh OMpENeNeHUs H3Y4aeMbIX (UTYp, BBLABHTATh THIIOTE3Bl O
CBOHCTBAaX M TMpHU3HAKaX TIEOMETPUYECKUX (uUryp, OOOCHOBBIBATH WIIU
OIIpPOBEpPraTh MX; YMEHHE NPOBOAUTH KIAaCCHPUKANNIO (UTYp TO Pa3THMYHBIM

IIprU3HaKaM, BBITIOJIHATH HGOGXOI[I/IMBIG JOMOJIHUTCIIbHBIC TTIOCTPOCHU A

11

YMeHrne omnepupoBaTh MOHSATHIMH: JIBUKCHHUE B NPOCTPAHCTBE, MapauIeIbHBIN
MEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, IPeOOpa3oBaHME
nmoaoOus, MmoaoOHble (UTYpHI; YMEHHWE pacro3HaBaTh pPaBHbIE M TOJOOHBIC
¢burypbl, B TOM YHCIE€ B MPHUPOJE, HCKYCCTBE, APXUTEKTYpEe; HCIIOIb30BaTh

rCOMCTPHUYCCKUEC OTHOIICHHA IIpHW PCHICHUH 3adad; HaXOAUTb I'COMCTPHYCCKUC




BEIMYMHBI (JJIMHA, YTOJI, IJIOMIaab, O0OBEM) MpPU pEIIeHUH 3ajad W3 JPYTHX
y4eOHBIX MPEIMETOB U U3 PEATbHON KHU3HU; YMEHHE BBIYUCIIATH T€OMETPHUICCKHE
BEJIMYMHBI (AJTMHA, YTOJI, IJIONIaab, 00BEM, IJIOMIAh TOBEPXHOCTH), UCIIONIb3YS
U3y4eHHbIE (POPMYJIBI U METOBI, B TOM YHCIIE: TUIOMIA/Ib TOBEPXHOCTH ITHPAMH/IBI,
NpPU3MBL, KOHYCa, LWIMHApA, IMJOmanb chepb; 00bEM KyOa, MpSMOYTOJIBHOTO
napajuieNieniuineaa, MUpaMuAbl, MPU3MBI, IIMHIpA, KOHYCa, IIapa; YMEHHE

HaXOJUTh OTHOIIEHHE 00BEMOB MOAOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHATUAMHU: MPSIMOYTOJIbHAS CUCTEMAa KOOPJAUHAT, BEKTOD,
KOOpJIUHAThl TOYKH, KOOpPJAMHATHI BEKTOpA, CyMMa BEKTOPOB, MPOHU3BEICHHE
BEKTOpa Ha YHMCIO, Pa3lioKEHUE BEKTOpa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE,
BEKTOPHOE IPOU3BEACHHUE, YIrOJ MEXIy BEKTOpaMM; YMEHHE HCII0JIb30BaTh
BEKTOPHBIM U KOOPJAWHATHBIM METOJA AJid PELICHUS T€OMETPUYECKUX 3a/lady U

3a/1a4 Ipyrux yueOHbIX MPEIMETOB
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YMeHue BBIOMpaTh MOAXOASAIIMN METON JUIsl PELICHMs 3ajaud; [OHMMAaHue
3HaYMMOCTH MaTEeMaTUKU B U3yUYEHHUH MIPUPOHBIX U OOLIECTBEHHBIX MPOLIECCOB U
SBJICHU; YMEHHE PACIIO3HABATH MIPOSABIICHUE 3aKOHOB MATEMAaTUKH B UCKYCCTBE,
YMEHHE MPUBOIAUTH IPUMEPHl MATEMAaTUYECKUX OTKPBITUNA POCCHUMCKON U

MHPOBOM MaTEMATHYECKOW HAYKH




IHHEPEYEHDb 3JIEMEHTOB COILEPKXAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Kon
1 Yucna v BBIYUCIEHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMoCTH HENbIX YUCE
1o Panmonansubie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, TPOICHTHI, OCCKOHEUHBIC
' MIePUONYECKHE TpOoOH
13 Apudmerndeckuii KOpeHb HaTypalbHOUM cTeneHu. JIeMcTBus ¢ apuMEeTUIECKUMHU KOPHSIMU
. HATypaJbHOW CTENEHU
14 Crenenb ¢ nenbiM nokaszareneM. CTeneHb ¢ pallMoOHaIbHBIM MToKa3aresieM. CBOWMCTBA CTEIEHU
s CuHyC, KOCHHYC M TAaHIE€HC YHUCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHIEHC
' YKCJIOBOTO apryMeHTa
1.6 Jlorapudm yucna. /lecaTuyHble U HATYpaJbHbBIE JOTapU(pMBbI
JleiicTBuTenbHbIe 4YHcla. Apu(METHYECKHE OMNepalud C JACWCTBUTEIHHBIMU YHCIAMH.
1.7 [TpuOnuxEHHbIE BBIYUCICHUS, MpaBWIa OKPYIJICHUS, MPHUKUIKA U OILEHKa pe3yjbTaTa
BBIYMCIICHU I
1.8 [IpeobpazoBaHue BbIpaKEeHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Ienpie 1 1poOHO-palIMOHATILHBIC YPABHEHHS
2.2 HppannoHaibHble ypaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U TOTapU(DMHUUCCKUE YPABHCHHS
2.5 [enbie 1 TpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppaumonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIE U JTOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomerpruueckue HEPABEHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMU
2.11 Marpuiia cucteMbl JTUHEWMHBIX YpaBHEHUN. OnpeennuTesb MaTPUIbI
3 OyHKIMU U TpapuKu




OyuHkus, crnocodsl 3ananus ¢yHkuuu. I'padux QyHkuuu. B3zaumao oOpaTHbIE (YHKUIUU.

>l Yérnble u Heu€THble QyHKIMU. [leproanueckue GpyHkunun
OO6mactp ompeneneHuss U MHOXKECTBO 3HadeHUN (yHkimu. Hymu ¢yakmuun. [IpomexyTku
3.2 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHHUMYMBI
¢byukuun. Hanbonpiee n HauMeHsbIee 3HadeHUE QYHKIIUA HAa TPOMEKYTKE
13 CrenenHass QyHKIMS C HaTypaJdbHBIM M LETbIM TMoka3atenem. EE cmoiictBa u rpaduk.
. CaoiicTBa 1 rpa UK KOpHS 71-0i CTETICHH
34 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TpaQUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKu
36 Touku paspeiBa. AcuMnToThl rpadukoB (yHknmid. CBolcTBa (YHKIINUNA, HENPEPHIBHBIX Ha
' OTpE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOIECHTOB
4 Havana maremaTudeckoro aHaiausa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA
42 [IpumeHeHne MpoOU3BOIHON K HCCIEAOBaHUIO (PYHKIHMH HA MOHOTOHHOCTb U IKCTPEMYMBI.
' Haxosxnenne HanOoJbIIEro 1 HAMMEHBIIETO 3HaYeHUs (DYHKIIMU Ha OTpE3Ke
4.3 [TepBooOpasnas. Murterpain
5 MHoO)kecTBa U JJOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. J{narpammel Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOPEI







