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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBoOro ypoBHs st oOydaromiuxcst 10 —11 kmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHMH,
OPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl OOECTIEUMBAET OBIAJACHHUE KIFOUEBHIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAaMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO W TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH 00yUYAIOLTUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadajna MaTeMaTHYECKOrO aHalM3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMCHTAJIbHYIO 0a3y JUIA H3y4eHHUs BCEX
€CTCCTBCHHO-HAYYHBIX KYPCOB, & C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYCCKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcsl Ha YPOBHE, HEOOXOAMMOM [JIi OCBOCHHS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas GOpMyIupyeT CBOU JOCTHIXKEHHUSI B MaTeMaTuueckou popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJEHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMU MAaTEMaTUYECKUMHU KOHCTPYKIUSMH
pa3BUBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCTIOIh30BaTh 0000IIEHNE U KOHKPETHU3alMI0, abCcTparupoBaHue u
aHaJIOTHI0, POPMUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE YydYaluecs
MOJIYYatOT HOBBIM OMNBIT pEHICHUS MPUKIATHBIX 3a/lad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH pEalbHbIX CUTyalluii M HHTEpIIpEeTaIluu
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TpHUpOJIE, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIUAIOM, KOTOPBIN
peanusyeTcsl Kak depe3 ydeOHbIM Marepuall, CocOOCTBYIOIMINI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHsS, TaK W 4Yepe3 chenuduky ydeOHOW AesSTEIBHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN pEe3ybTaT.

B ocHoBe MeToauku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOANYECKUE JUHUN: «Uucna M BBIYUCIECHUSDY,
«Dynkuun  u - rpadpukuy, «YpaBHEHMS W HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM JOoruka». Bce OCHOBHbIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €eCTECTBEHHO AOMOHSISA JIPYr Apyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu U  pasgenamu. JlaHHBIA Kypc  sIBISETCA
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopusi MHOkeCTB U Jip. [lo Mepe Toro kak yuamiuecsi OBIaJeBalOT Bc€ Oosee
MIUPOKMM MAaTEMaTUUYECKUM armapaToM, y HUX MOCIEA0BATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCSA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, IMOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHaju3ay, JUJIs PELIeHHs] CaMOCTOSITENIbHO C()OpMyIHpOBaHHOMN
MaTeMaTUYECKOM 3aJ[a4H, a 3aT€M UHTEPIIPETUPOBATH MTOJIYUYEHHBIA PE3yJIbTAaT.

CopaepxaTtenbHo-MeTOAMYECKas JUHUA «YUuncna W BBIYMCIEHUS) 3aBEpIIAET
(bopMHUpOBaHUE HABBHIKOB MCIIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOM ImKoje. B crapmieil mikoiie oco0oe BHUMaHHUE YACISICTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHBIX (OpPM 3amucu  JEWCTBUTEIBHOTO 4YHUCIIA, YMEHHE
pallMOHANIBHO BBIOJHATh JEUCTBUS C HHUMH, JE€iIaTh NPUKUAKY, OLCHHUBATH
pesynbrar. OOyyaroluecs TOJYy4arOT HAaBBIKM MPUOIMKEHHBIX BBIYHCICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
WCIIOJIb30BAHUA MATEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJE, IMOCKOJbKY B KaXJOM pasjieie NporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAaMHU pELICHUS LEbIX, PalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapU()MHUYECKUX U  TPUTOHOMETPHUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. llosydeHHbIe yMeHNs UCTIOJIB3YIOTCS IIPU UCCIIEOBAHU T
(YHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxOoXXJI€HUE HauOOJbIIMX M HAUMEHbIIUMX 3HaueHud GyHkuuu. J[annas
coJepkaTeslbHas JUHUS BKIOYaeT B ce0s Takke (OpMUPOBAHHWE YMEHH
BBINIOJIHATD pacy€Thl Mo (opmyiaMm, NpeoOpa3oBaHUs LEJbIX, PALMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUI,



COJEpKAIINX CTENeHU W Jorapumbl. bmaromaps u3ydeHuio anreOpandeckoro
Marepuajia MPOUCXOMUT  JalbHEWIee  Pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINIJICHUS y4aluXxcs, (OPMHUPYIOTCS HABBIKHM JIETyKTUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTEW W 3aBUCHMOCTEW B BHJIE PaBEHCTB M HEpaBeHCTB. AnrebOpa
npemnaracT 3(PQGEKTHBHBIC WHCTPYMEHTBI JUIS PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMM ©W TpaduKU» TECHO
NEPeIUIeTaeTCs ¢ IPYTUMU JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIC 331aéT
MOCIIEI0BATEIbHOCTh U3yYeHUs MaTepuania. N3ydyenue CTCTICHHOM,
MOKa3aTeIbHOM, JIOrapu()MUYECKOW U TPUTOHOMETPHICCKUX (PYHKITHI, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHHE (DYHKIMHA JUTsI pEIICHUS 3a7ad U3 JAPYTrUX YIeOHBIX
NIPEIMETOB U PEaIbHON KM3HU TECHO CBA3aHO KaK C MAaTEMaTHYCCKUM aHAJIHM30M,
TaK U C PCIICHWEM YpaBHEHUH W HepaBeHCTB. [Ipu 3TOM OOJIbIIIOC BHUMAaHUE
ynensiercss (POPMHPOBAHUIO YMEHHUS BhIpaKaTh (GOpMYJIaMu 3aBUCHUMOCTH MEXKIY
pa3IUYHBIMUA BEJIWYMHAMH, HCCIEIOBATh TOJYYEHHBbIC (QYHKIIMH, CTPOHMTHh HX
rpaduku. Matepuan 3Toi cofep)KaTeIbHON JTUHUU HAICJICH Ha pa3BUTUE YMCHHM
M HaBBIKOB, MO3BOJISIIONIMX BBIPAXATh 3aBUCUMOCTH MEXIY BEITUYHMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET ~Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3aIlUU, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxxarenpHast nuHusi «Hauyama maTreMaTnyeckoro aHaimza MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX O0YYaIONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEAO0BATh U
cTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMIAAU (QUTYp B OO0BEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHHsI TpolieccoB. JlaHHas conepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MaTeMaTHUYECKUX MOJeNIed pealbHBIX CHUTYyaIluH,
HAXOXXJCHUS HAWIYYIIeTO PEIICHUS B TPHUKIAJHBIX, B TOM YHCJIE COIMAIBHO-
HPKOHOMHYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOTO aHAIH3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBINIIICHUSI, (OPMUPOBAHUIO YMEHHUW pACIO3HABATh TMPOSBICHHS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHMKEe M HUCKyccTBe. OOydarommecs Yy3HAIOT O
BBIIAIONINXCS PE3YJIbTaTaX, IMOJYYEHHBIX B XOJE Pa3BUTHS MAaTEMAaTHKU Kak
HAyKH, U UX aBTOpax.

ConepxatenpbHO-MeTOANYECKass TUHUS «MHOXKECTBa U JOTHKa» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB. [ €OpEeTHKO-MHOKECTBCHHBIC
MIPEICTABIICHUS MTPOHMU3BIBAIOT BECh KypC IIKOJIBPHOW MAaTEMAaTUKH W TPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fenbl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaroMy BaXHO AaTh BO3MOJKHOCTH IIKOJBHUKY IIOHMMATh TEOPETUKO-
MHO>KECTBEHHBIN SA3BIK COBPEMEHHOM MATEMaTUKA U HCIOJIB30BaTh €r0 JUId
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTeMaTUYECKOI'O MOJIEIMPOBAHUA, KOTOpPbIE IPU3BAHbI
c(hopMHpPOBaTh HABBIKK MOCTPOEHUSI MOJIENIEH peaibHbIX CUTyallui, UCCIEA0OBAHU A
TUX MOJEJIEH C MOMOIIbIO ammapara ajreOpbl U MAaTeMaTHYECKOro aHajlu3a |
UHTEPIIPETallU ITOJYYEHHBIX pE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3ferioB IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepual Kypca IUPOKO UCIIOIb3YETCs
JUI pelleHus NMPUKIAAHbIX 3aaa4d. [Ipu pemeHun peanbHbIX NPaKTUYECKUX 3a1ad
yyaliMecs pa3BUBaIOT HAOJIIOJATEIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a]a4 OpraHM3yeTcsl B NPOIlECCe U3YUEHHUsl BCEX TeM Kypca «AureOpa M Haudaia
MaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Haydajdl MaTeMaTH4eCKOTO
aHajau3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 daca B Heneno B 10 kimacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MEepUoAMYEcKHe  JpoOu. ApudmeTHyeckue  omnepauud ¢
palMOHANILHBIMU YUCIIaAMH, TPE0Opa30BaHUs YUCIOBBIX BbIpaxkeHUl. [Ipumenenue
IpoOeill U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJHBIX 3aa4 U3 Pa3jIMdHbIX OTpaciei
3HAHWUW U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HUpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue omnepanuud ¢ JAEHCTBUTENbHBIMU uyHciaMu. [IpuOmmxéHHbIe
BBIYMCIICHUS, ITPABUJIA OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenb ¢ nenbiM  nokasareneM. CranpaptHas  Qopma  3amucu
neicTBUTENbHOrO ymucna. Mcnonb3oBanue momxojsuiedl  Gopmbl  3amucH
JNEUCTBUTENIBHBIX YHMCEN JJISl PEUICHUS NPAKTUYECKUX 3aJad W NPEACTaBICHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JleWcTBus  C
apu(pMETHIECKUMU KOPHSIMU HATYpPaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUsI 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNM U TPaPUKH

OyHkmus, crnocoObl 3amaHusi (yakumu. [paduk  GyHkmum. BzammuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWd ¢yHkumu. Hymn dyHkmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHas (pyHKIMs ¢ HATypaJibHBIM U 1IEIbIM Moka3arenieM. E€ cBolicTBa u
rpaduk. CBoiicTBa U TpaduK KOpHS n-OU CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas U reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOM
nporpeccun. @opMysa CIHOKHBIX MPOLEHTOB. VCmonp30BaHKWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€ecTBO, Omnepainuu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, NPU PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ paluoHaIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoGpa3zoBanue BBIPAXKEHUI, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 3a/lady C MOMOUIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InuHbIX 00JIacTeil HayKu W peanbHOM
KU3HU.

DOyHKUUM U TPaPUKH

Oynkmus.  [lepuonunueckne  dyHkiuu. [IpoMexxyTkum  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (QyHKIuu. Hawmbonbpiiee n HamMeHbIee
3HaueHue (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u orapupmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajamn3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCieNOBaHMIO (YHKIMA HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenne HauOobllero 1 HauMEHbIIETo 3HaYeHUs] GYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
bopMyIoi niaK rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTHKEHUE Ha YPOBHE CpeTHET0 00111eT0 00pa30BaHusl CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCH U TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HMHCTUTYTAMU B COOTBETCTBHU C UX
GyHKIMSIMU U Ha3HAYEHUEM.

[TaTpuoTnyeckoe BocnuTaHuEe:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JOCTIKCHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUEe 3HaHUS B
HMHTEpecax 3J0pOBOro U 0€30MacHOro 00pasza >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢buszmIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYyJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIBHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiell cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKA HUX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[lenHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HAyKH Kak cQepbl YeIOBEUECKOW eATEeTbHOCTH, 3TaloB e
pa3BUTHS M 3HAYMMOCTH [IJISi PA3BUTHS ILMBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOM KYyJIbTYpPOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yIbTaThl OCBOEHHUSI MPOTPAMMBbl YyYEOHOTO MpeameTa
«MartemaTHka» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelticmausMU, YHUBEPCATIbHbIMU Pe2YIIMUBHBIMU OetUCBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHaOWUXcs (0c8oeHue
Memoo0o8  NO3HAHUSL  OKpYdcanwe2o  Mupa,  HPpUMEHeHUe  J102UYEeCKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBbie 1Oornueckue JeUCTBUS:

e BBIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MaTeMaTHUECKHUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHATHM;  yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJlaccupuKauu, OCHOBaHUA JIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABJIITH ~ MAaT€MaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeaiaraTb  KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

J€J1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂGfICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
dbopmynupoBaTh BOIMPOCHL, (GUKCUPYIOIIHE MPOTHUBOpPEUUE, MPOOJIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIJBHUTaTh
MIPEIOJIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH JAeUIUTHl WHGOPMAINH, JAaHHBIX, HEOOXOIUMBIX /I OTBETa
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3IUYHBIX (Hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(hOpMYIHPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KomMmyHuxkamuenwvle  Oelicmeus,  00ecneyugarom

CchOPpMUPOBAHHOCNL COYUATLHBIX HABLIKOE 00OYUAOUJUXCAL.
OO1ienue:

BOCIPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, JABATh MOSACHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJYyYEHHBIN pE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BhICKa3bIBaTh UJIEU, HAlLIEJICHHBIE HA MTOUCK
pEelIeHNs; COMOCTaBJIATh CBOM CYXKIEHHMS C CYXICHUSMH JIPYTHUX
YYaCTHUKOB JHaNiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUSA,  TPOEKTa;  CaMOCTOSATENbHO  BBIOMpATH  (opmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPU PEUICHUH YIeOHBIX 3a/a4; MPUHUMATh [T
COBMECTHOW JIESITETbHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboTHI, pacrpenensiTh BUABI paboT, JOTOBapUBATHLCS, 00CYKIATh MPOIIECC
¥ pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBBIX (hopMax paboThl (00CyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W WHBIC); BBIIOJHATH CBOK 4YacTh pPabOTHl W
KOOPJMHUAPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaH]IbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT O KPHTEPHSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmsus, obecneuusaom

qbopmupoeaﬂue CMbIC106bLX YCNMAHOBOK U JHCUSHEHHBLIX HABLIKOB JTUHYHOCNIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 337a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C

YIE€TOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaMH MO3HaBaTeILHOMN pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb crocodoamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsA  IIpomecCa H
pe3yjabTaTta pCIICHUA MaTeMaTHYECKOM 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBI JTOCTMKEHUS WIM HENOCTHKEHHS PE3YJIbTAaTOB JEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTeIbHbIX PE3YyIbTaTOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOIMKEHHBIE BBIUMCICHUS, UCTIONB3YS MpaBuia OKPYTJICHHUS,
JeJIaTh MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEeHHU;
MCIIOJIb30BaTh MOAXOAAIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCET JUIsl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATHUAMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusATe npeoOpa3zoBaHMsl UEIbIX, PAlMOHANIBHBIX U HUPPalMOHATBHBIX
BBID&XKCHUNW WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI U HEPABEHCTBA JJISI PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTYyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUAMU: (PYHKIUSA, CIIOCOOBI 3aJaHus (PYHKIMH, 00IACTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEUYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUMM 715 pelIeHUs] ypaBHEHU.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMU, KBAAPATUYHON (DYyHKIMH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJad U3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BbIpAXXaTh (GOPMYJIaMH 3aBUCUMOCTH MEXKTy BEIIMYMHAMHU.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTHdecKkas u
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOoMeTpHUYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MTPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosib30BaTh CBOMCTBA IOCIEI0BATENBHOCTEH U IPOIPECCUM ISl PELLICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHbIX IPOLECCOB W SBJIEHUH, MPH pEeUIeHUM 3ajad M3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONnpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€JI0€ YHCIO; MCIOIb30BaTh
MPU3HAKYU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JOoTapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
JTorapu@mel.



YpaBHeHUS M HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A [peoOpa3oBaHUsl  BBIPAXKECHMUIA;
ONEPUPOBATHh MOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO, pELIAThH
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUW, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATh MOHATUSAMU: JTOrapu(pMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUH JUIsl PEIICHUS [TPAKTUUECKUX 3a1a4.

HaxonuTh pemieHnss MpoOCTEMIIMX CUCTEM U COBOKYIHOCTEN PALIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIDA)KCHUS, YpPaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCIOBUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIONB30BAHUEM alllapaTa ajreopsbl.

DyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanueckas  (QYHKIUA, [POMEKYTKU
MOHOTOHHOCTH ~(YHKIIMHM, TOYKH DOKCTpeMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HAYeHHs (YHKIUU HAa TMPOMEXKYTKE, HCIOIb30BaTh HUX IS
uccienoBanus pyHKIMH, 3aJaHHON TpaUKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHUS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOHN IUIOCKOCTH TpaUKH JTUHEHHBIX ypaBHEHUM
Y WCIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPHIBHAS (QYHKIUS, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHA.

Hcnonb30BaTh MPOU3BOAHYIO JAJI HCCIIEA0BAaHUSA (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4LIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MNOHATUSAMH: IepBoOOpa3Hass W  MHTErpaj; IOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ngeckoro xapakrepa, CpeACTBAMA MaTEMAaTHIECKOTO aHAIIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX Uncen. ParmonansabIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
ITOKa3aTeIeM
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 13 1
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
YpaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
6 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 3 |
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmudeckre ypaBHEHUS U 12
HEpaBeHCTBa
Tpuronomerpudeckue GyHKIIUN U UX
3 rpaduku. TpuroHoMerpuueckue 9 1
HEpaBEeHCTBa
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1
5 WNHterpan u ero npuMeHeHUst 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbHble U 1enbie yncina 6
g [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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