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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma y4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO aHAIHM3a»
6azoBoro ypoBHs ais oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCY/IapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAapTa CPeAHEero odiiero oOpa3oBaHHs, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBSIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpagUIMii poccUiickoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPAa3BUTHUA U HCIIPCPLIBHOTO
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIhTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO DPa3BHTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajlia MaTeMaTHMYECKOTO aHajn3a» SBISETCS OJHUM M3 Hauboliee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIBHYIO 0a3y s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKkTHOE MBIIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca ydJaimruecst OBJIaIeBal0T YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast GopMyIHpyeT CBOH AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOr0 aHaJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIQZICHUSI 3aKOHAMH (H3UKH, XAMHUH, OWOJOTHH, TOHNMAaHUS OCHOBHBIX TCHJCHIINN
SKOHOMHKHU H OOIIECTBEHHOM >KM3HH, TTO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
M KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCETHEBHOW XM3HH. B ToXe
BpeMsi OBJIaZIcHHE aOCTPAKTHBIMHM W JIOTMYECKU CTPOTMMH MaTeMaTUYECKUMHU KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHWE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (hopmMupyeT
KpeaTHUBHOE U KPUTHYECKOE MbIlIeHHe. B xone u3ydenus anreOpbl M Hayall MaTEeMaTHYECKOTO
aHaJlM3a B CTaplIei IIKOJIe yJalluecs IMOJIyYaloT HOBBIM ONBIT PElIEeHUs MPUKIAIHBIX 3a/1ad,
CaMOCTOSITEJILBHOTO ~ TIOCTPOEHHUS ~MaTeMAaTUYEeCKHMX MOJeled  peallbHbIX CHUTyaluidl W
UHTEPIpETAllMK  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MpUPOJIE, HayKe U B HCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHUYEeCKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBbHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbI MaTepuas, CroCOOCTBYIOUIUN (OPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS,
Tak u 4yepe3 cnenupuky ydeOHOM JeATENbHOCTH, TpeOyromel CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBbHOW KOHIIGHTpPAllMM BHUMAaHUST M OTBETCTBEHHOCTH 32
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku oOyueHus airedpe M HayalaM MaTeMaTUYECKOTO aHaIM3a JICKUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YEeHHUS.

Crpykrypa Kypca «AnreOpa 1 Hadajga MaTeMaTUYECKOTO aHalIM3a» BKIIIOYAET CICAYIONINE
coJiepKaTelbHO-MeTOqu4eckre JUHUM: «Yucna u BeUMCHCHUS», «DyHKIuU u rpadukmy,
«YpaBHEHUS U HepaBeHCTBa», «Hauana maTeMaTHueckoro aHaimusza», «MHOMXKECTBA U JIOTHKa».
Bce ocHOBHBIE coaepkKaTeabHO-METOMYECKUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs B cTapliel MHIKOoJe, eCTECTBEHHO MOMOJHSS JIpyr Apyra M MOCTENEHHO HAchIIAsCh
HOBBIMH TeMaMHM U pasjenamu. JlaHHBIH Kypc SBIS€TCS HWHTETPAaTHUBHBIM, MOCKOJBKY
oObenuHsieT B cebe Ccojlep)KaHue HECKOJIbKUX MaTeMaTHYeCKuX JUCHMIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMAaTHYECKUI aHaIM3, TEOPHsI MHOKECTB U Jp. [lo Mepe Toro kak yuyamuecs
OBJIaZICBAIOT BCE Oojiee MIMPOKUM MaTeMaTHMYECKMM allapaTtoM, y HUX IOCJIEI0BATEIbHO
(dopMuUpyeTCsT U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUECKYI0 MOJeNb peaJbHOMN
CUTYallud, MPUMEHATh 3HAHU, MOJIydYeHHbIE B Kypce «AnreOpa M Hayala MaTeMaTH4ecKoro



aHaIM3a», ISl PEIICHUs CaMOCTOSITEIbHO CPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajayd, a
3aTe€M MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeToAMUYECKass  JMHMA — «YHucia W BBIUMCIIEHHS»  3aBeplIacT
(opMUpOBaHHE HABBIKOB HCIIOJIb30BAaHUS JCHCTBUTENBHBIX YHCEN, KOTOpPOE OBbLIO HAa4yaTto B
OCHOBHOH mIKoJe. B crapmieii mkose ocoboe BHUMaHUE yaensercss (GOpMUPOBAHUIO MPOYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIKUX B Ce0s MCIOJIb30BAaHUE PA3IUYHBIX (OPM 3alUcCU
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlUOHAJIBHO BBINOJHATH JEHCTBUS C HHUMH, J€NaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4yaloT HaBBIKM HPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS ACWCTBUN C YHCIAaMH, 3alMCAHHBIMH B CTaHIAPTHOH ¢opme,
HCI0JIb30BAHUS MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BhIPAXKEHU.

JIuaus «YpaBHEHUS M HEPABEHCTBAa» pEAM3YeTCsl Ha NPOTSHDKEHWHM BCEro OOydeHus B
CTapuiel IIKoJie, TMOCKOJIbKY B KaXJOM paszfefie MporpamMmbl MPESyCMOTPEHO pelIeHHE
COOTBETCTBYIOIINX 3a/a4. OOyuaronuecs: OBJIaJeBalOT Pa3INYHBIMU METOJIAMHU PELICHUS LIETIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPUPMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loylyueHHbIE yMEHUS UCIOJIB3YIOTCS MIPU UCCIIEI0BaHUN
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, pPEIIeHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUuN QyHKuuuU. /[aHHas comepxkaTenpHas JIMHUS BKIIOYAET B
ceba Takxke (QOpMUPOBAHHME YMEHHI BBIMOJHATH pacd€Thl Mo ¢opmynam, npeoOpa3zoBaHUs
LENbIX, PAalUOHAJIbHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHH, a TaKkKe
BBIPKEHUH, COJepKalluX CTENeHUu U JorapudMmsbl. braronmaps msyueHuio anreOpanyeckoro
MaTepuasa MPOUCXOAUT JajbHelllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydaiuxcs, (GOpPMHUPYIOTCS HAaBBIKM JEAYKTUBHBIX PpacCyXJeHHH, padOTbl C CHMBOJbHBIMU
(dbopmamMu, mpecTaBICHHs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ul PElIeHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 33Ja4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeToanueckass JTuHUS «DyHKIUN U TpaduKu» TECHO MeperuieTaeTcs ¢
OPYTMMHU JIMHUSIMH Kypca, IIOCKOJIbKY B KAaKOM-TO CMBICIE 3aJa€T IOCIEI0BaTEIbHOCTh
W3ydeHuss Marepuana. V3ydueHue CTenmeHHOH, TOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOJIb30BAaHUE (DYHKUIUN IS
pelieHus 3aJad U3 APYruxX yueOHBIX HPEIMETOB M pealbHOM >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombinoe
BHUMaHUE yJensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (OpMyJaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEIMYMHAMH, HCCIEIOBaTh IMOJY4YEHHbIE (YHKIHMHU, CTPOUTh HUX TIpaduKH.
Marepuan 3TON cOAEp)KATEIBPHON JIMHUM HAlCJIeH Ha pa3BUTUE YMEHHM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKAaTh 3aBUCHMOCTHM MEXAY BEIMYMHAMHU B pa3iuyHOi  (opMe:
aHAJIMTUYECKOM, rpaduueckod u ciaoBecHO. Ero wu3ydueHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  O0OOIIEHHIO UM KOHKpETH3alluW,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYECKOTrO aHaIM3a» IMO3BOJIAET CYLIECTBEHHO
pacIUpUTh KPYr Kak MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00yJaromuMcs, Y
KOTOPBIX MOSIBIISIETCS BO3MOKHOCTh UCCJIEIOBATh U CTPOUTH rpaduku QyHKIUH, ONpeaensTh UX
HauOoJIbIINE U HAUMEHBIINE 3HAUYEHUs, BBIYUCIIATE IUIOIMAAu (Guryp u oObEMBI TeJl, HAXOAUTh
CKOPOCTM M YCKOPEHHUs IpoueccoB. JlaHHas coaep)KaTenpHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHMSI MaTEMaTHYECKMX MOJEIEH pealbHbIX CHUTyallui, HaXO0KIEHUs
HAaWIY4IIEro pPELIEHUs B MPUKJIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMHM MaTe€MaTHMUYECKOI'O aHallM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTIO,
(OpMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUIl pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouiuecs y3HaOT O
BBIJIAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTHs MaTEeMaTHUKU KaK HaykKd, M HX
aBTOpAx.



CopepxarenbHO-MeTOANYECKAsT TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IOCBSIIIEHA
2JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHS IIPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH W IpelararoT Hauboyiee YHUBEPCAIbHBIA S3bIK, 00BbEeIUHSIOMNI
BCE pa3leiabl MaTeMaTHMKU MU €€ INPUIOKEHUM, OHM CBSA3BIBAIOT pPa3Hble MaTEMAaTUYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. 1loaToMy BakHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOM MaTeMaTHMKHM W HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havana MaTeMaTHYeCKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTUYEeCKOTO MOJICTMPOBAHUS, KOTOpBIE MPH3BAaHBI CPOPMHPOBATH HABBIKM ITOCTPOCHUS
MoJieNiel peasbHbIX CUTYalluld, NCCIEOBAHUS 3TUX MOJENIEH ¢ MOMOILbIO anmapaTa aareOpbl U
MaTeMaTHYECKOr0 aHajiu3a M MHTEPIpPETAluy IIOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHbl B KaXK/IbIil M3 pa3[esioB MPOrpaMMbl, MOCKOJbKY BEChb MaTepuan Kypca HIMPOKO
HCIOJIb3YETCs ISl pelIeHMs] TPUKIaHbIX 3a1ad. [Ipu perennn peaabHbIX IPAKTUUECKUX 3a1a4
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThbCs, HMCHOJIB30BaTh aHAJIOrMi0, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JlesiTenbHOCTh MO0 (POPMHUPOBAHUIO HABBIKOB PELICHUS TNPHUKIAJHBIX 337ad OpPraHU3yeTcsl B
Ipolecce U3y4eHUs BCeX TeM Kypca «Anredpa U Hauasla MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha U3ydeHHE Kypca anreOpbl M Hayall MaTeMaTHYeCKOTo aHain3a Ha 6a30BOM
ypoBHE oTBOAUTCA 2 4aca B Henento B 10 kimacce u 3 yaca B HeAeno B 11 kimacce, Bcero 3a aBa
rosa oOy4yenust — 170 gacos.

COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucsia 1 BBIYUCTCHUSA

Panmonansubie yncna. OObIKHOBEHHBIE U JIECATUYHbBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue Ipobu. Apudmernueckue omepauMd € palMOHAIBHBIMU  YMCIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpaxeHuH. IlpumeHenue apoOell M NPOLIEHTOB Ul pEIICHUS
IIPUKIIAJHBIX 33/1a4 U3 pa3IMYHbIX OTpacieil 3HaHUH U peanbHON )KU3HH.

JlelicTBuTenpHble yKcaa. PanyoHanbHble M MppalMOHAIbHBIE yucia. ApudMeTHueckue
olepauuu ¢ AeHCTBUTEIbHBIMU urciaaMu. [IpuOnmkEHHbIE BBIUMCIIEHUS, NTPaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLICHKA pe3yibTaTa BHIYMCICHUH.

Crenenp ¢ nenbiM nokazateneMm. CranaapTHas Gopma 3alucu JeHCTBUTENBHOIO YUCIA.
Hcnonb3oBaHue mnoaxojsmied ¢GOpMbl 3alMcd  JACHCTBUTEIBHBIX 4YHCEN Ul PELICHUS
MPAKTUYECKUX 3a/1a4 U IPEJCTABICHUS JAHHBIX.

Apudpmernueckuii KopeHb HaTypadbHOW creneHu. JleHcTBUS ¢ apuMeTHYeCKUMU
KOPHSIMU HaTypaJlbHOM CTEeHH.

CuHyc, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIOBOTO apryMeHTa.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE ITPE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIbI.

VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHcTBO, pelieHue HepaBeHCTBa. Merton
MHTEPBAJIOB.

Pemienue nensix U ApoOHO-PAIMOHATBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Perienne uppanmoHanbHBIX YpaBHEHUH U HEPAaBEHCTB.



PemreHne TpUroHOMETPUYECKUX YPABHEHUN.

[IpumeHeHre ypaBHEHUI M HEPABEHCTB K PEILIECHUI0 MAaTEMAaTHUYECKUX 3aJad M 3a/1ad U3
pa3nuYHBIX 00JacTeil HAYKHU U PEATbHOM KU3HH.

DYyHKUUH U TPaPUKU

Oynkiys, crocoosl 3ananus Gpyakuuu. I'paduk Gynkumun. Bzanmuo oOpatHbie GyHKITUH.

Ob6nacte ompeneneHuss ¥ MHOXecTBO 3HaueHui ¢yHkuuu. Hymu yakmun. [Tpomexyrku
3HAKOMOCTOSTHCTBA. YETHBIC M HEUETHBIC (PYHKITHH.

Crenennast QyHKIMS C HATypaJbHBIM M II€JBIM ToKazareneMm. EE cpoiicTBa M rpaduk.
CpoiicTBa U rpauK KOpHSI 11-Oi CTEIEHH.

Tpuronomerpuveckass OKpPYXHOCTb, OIpPENEICHUE TPUTOHOMETPHUYECKHX  (DyHKIMiA
YHCJIOBOTO apryMeHTa.

Havyana maTemaTu4eckoro anajamnsa

[locnenoBarenpHOCTH,  COCOOBI  3aJaHUsl  IOCJENOBATENbHOCTEH.  MOHOTOHHBIE
MIOCJIEJOBATEIBLHOCTH.

Apudmernueckas W reoMeTrpuueckas mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEUHO yOBIBaroOIIEed IeOMETpUUYECKON MPOTPECCUU.
®dopmyna CIOXKHBIX MPOLEHTOB. Vcrnonb3oBaHHe MpPOTPECCHM AJsl PELICHUs pealibHbIX 3a/1a4
MIPUKIIATHOTO XapakTepa.

MHoKecTBa M JIOTHKA

MHOKecTBO, onepaluyu HaJal MHOXecTBaMu. [[narpammsbl Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO ammapaTa JJisi ONMUCAHMSI PEajbHBIX MPOLECCOB M SBICHUM, MpH
pELIeHNH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC

Yucia v BBIYUCTIEHUS

HarypaneHblie u nensie uncna. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEIT.

CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuynbie U HaTypaibHbIE JOrapu(MBbI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoOpa3oBanue BhIpAKEHUH, COAEPIKALIUX JOTapU(DMBI.

[IpeoOpa3oBanue BhIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM MOKa3aTelIeM.

[IpuMepsl TPUTOHOMETPUYECKHUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEWHBIX YypaBHEHUU. PellleHMe NpUKIAAHBIX 3a/a4 C MOMOIIBK CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

Cucrembl U COBOKYITHOCTH PallMOHAJIBLHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUW, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTUYECKUX 3ajad U
3a/1a4 U3 pa3UYHbIX 00J1aCTel HayKH U peaIbHOM JKU3HMU.

DyHKUUH U TPaPUKHU

Oynkuus. [lepuomuueckne  yHkiuu. [IpoMexXyTku MOHOTOHHOCTH  (DYHKIUH.
MakcumMymbl 1 MUHUMYMBI (yHKIMH. HauOonbliiee ¥ HauMeHblllee 3HaueHHE (DYHKIUU Ha
MIPOMEXYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaUKH.

[TokazarenpHas u norapudmudeckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GpyHKIUI A7 pelieHUs] YpaBHEHUH U THHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (GYHKIUN Ui UCCIEAOBAHUS TMPOIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BOSHUKAIOT MPU PEIICHUH 33124 U3 APYTrUX YUeOHBIX MPEAMETOB U PEeaTbHOM KU3HU.

Hauvana maTteMaTn4ecKkoro aHajamsa



HenpepoiBabie GyHKIMH. METO HHTEPBAJIOB /IS pEILICHHUS] HEPABEHCTB.

[IpousBoanas ¢pyHkuu. ['eomerprueckuii u GU3NIECKUI CMBICI IPOU3BOTHOM.

[IpousBoanbie 3meMeHTapHBIX (QyHKIHA. POpPMYIBl HAXOXKICHUS MPOU3BOIHONW CYMMBI,
MIPOU3BE/ICHUS M YACTHOTO (DYHKIIMH.

[TpumeneHne MPOU3BOAHON K UCCIIEAOBAHUIO (YHKIUKA Ha MOHOTOHHOCTb M DKCTPEMYMBI.
Haxosxnenne HanOOJIbIIEro M HANMEHBIIETO 3HAYCHUs (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHre DPOU3BOAHON I HAXOXKICHMS HAWJIydlIero pELIeHUs B IPUKIATHBIX
3a7a4ax, Iyl ONMPEAEIeHUs] CKOPOCTH MPOLIEcca, 3aJaHHOTO (hOPMYIIO HIIH rpadHKOM.

[lepBooOpasnas. Tabnuia nepBooOpasHBIX.

Wurerpan, ero reoMmerpuyeckuil U (uU3MYECKUil cMbIci. BblumcineHue uHTErpaiga 1o
dopmyne Herorona—JleiiOHuma.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOTO mnpeamera «MaremaTuka» JOJKHO OOecrneuuBaTh JIOCTHXKEHUE Ha
YpOBHE CpeaHero oOmero o0pa3oBaHUs CIEAYIOMIMX JUYHOCTHBIX, METANpPEAMETHBIX U
MpeIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB:

JIMUHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUS MporpamMmbl ydeOHoro mnpeamera «Maremarukay
XapaKTepU3yIOTCS:

I'paxxranckoe BocniuTaHue:

cOPMUPOBAHHOCTHIO TPAXKIAAHCKOW MO3MIMKU OO0ydarollerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCHICKOTO OOIIECTBa, MPEACTaBICHHEM O MaTeMaTHUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MNpOLEAYyp TIpakJaHCKOTO oOOIIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIUSIMH U HAa3HAYCHUEM.

[TarproTHyeckoe BOCHUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'PaXAaHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSAILIEMY POCCHMCKOM MaTE€MaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHHUSIM
POCCUHCKMX MAaTE€MaTUKOB M POCCHUICKOM MaTEMaTUYECKOM IIKOJIbI, K HMCHOJb30BaHUIO 3TUX
JNOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEH POCCHICKOro Hapojaa; cGOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOT0 MOBEACHMS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHU HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHUE
YCTOWYMBOTO OYyIyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

3CTETUYECKUM  OTHOLUIEHHEM K  MHUpPY, BKJIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, PpacCyXJACHUN; BOCIHPUUMYHBOCTHIO K
MaTEeMaTUYECKUM aClEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTU4YeCKUe 3HaHUS B HHTEpecax
310poBOr0 M 0e30macHOro obpasza *HU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3m0poBOe mUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (uznyeckas
aKTHUBHOCTh); (PU3UYECKOTO COBEPLICHCTBOBAHMUS, NMPH 3aHATUSAX CHOPTHUBHO-030POBUTEIBLHOM
JESITEIHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYZIY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K pa3IMYHBIM
cdepam mpoecCHOHATBHON JeATeNbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON M e€ MPUIIOKEHUSIMH,



YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp Oyaymieil nmpodeccuu u peann3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC IIJIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHUIO U
caM0o00pa30BaHUIO0 Ha MPOTSIKEHWU BCEH JKMU3HU; TOTOBHOCTBIO K AaKTHMBHOMY YyYacTHIO B
pelIeHNH MPAKTUYECKUX 3a/1a4 MATeMaTHYeCKOI HAalIPaBJICHHOCTH.

DKOJIOrn4ecKoe BOCIIUTAHUE!

C(OPMHUPOBAHHOCTHIO HKOJOTHYECKOW KYJIBTYPHI, NMOHWMAHHEM BIIHMSHHUS COIHAIBHO-
HSKOHOMHYECKUX MPOIIECCOB HA COCTOSHHE HPUPOJHON W COIMAIBHON Cpenbl, OCO3HAHHWEM
r00aIbHOTO  XapakKTepa  OKOJIOTMYECKHUX MpoOJieM; OpHEeHTalued Ha  [pUMEHEHHE
MaTeMaTUYEeCKUX 3HAHWUW Ui PEeIIeHUs 33a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, TNIaHUPOBAHUS
MOCTYIKOB M OIEHKH UX BO3MOJKHBIX ITOCIICACTBUI TS OKPYKAIOIIEH Cpebl.

LleHHOCTH HAyYHOTO TIO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, MTOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJIOBEUECKON JEATEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTH JUTSL Pa3BUTHS [IMBUIH3AIINY;
OBJIAZICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTW4YeCKOH KyJIbTypOl Kak CpEeJCTBOM IO3HAHHUS
MHUpPa; TOTOBHOCTHIO OCYHIECTBISITh MPOCKTHYI0 U  HCCIIEJAOBATEILCKYIO JIEATEILHOCTD
WHWBHYAIBHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

MerTanpeMeTHbIe Pe3yIbTaThl OCBOSHHUS MTPOrPpaMMBbl yIeOHOTO TipeaMmeTa «MaTteMaTrnkay
XapaKTePU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMU  HO3HAGAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMEUAMU, — YHUBEPCATIbHLIMU — Pe2YlsmUGHbIMU
oeticmeusamu.

1) Ynusepcanvnvle nosnasamenvusle oeticmausi, obecnewusaiom Gopmuposanue 6azo6vix
KOCHUMUBHBIX NPOYECCO8 00yuaiowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYICAIoWe20 MUupd,
npuMeHenue 102UYeCKUX, UCCIe008amelbCKUX onepayuil, ymeHutl pabomams ¢ unpopmayueti).

bazoBrle mornueckue neCTBUA:
®BBISBIIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIICHUH MEKIY NOHATHAMH, (HOPMYIHPOBATH OIPEACICHHS IOHSITHIA,
YCTaHABJIUBATh CYIIECTBCHHBIN MPU3HAK Kiaccu(UKAIMK, OCHOBAHUS I 0000IICHUS
Y CPaBHECHHMSI, KPUTSPUH TIPOBOJIMMOTO aHAIN3a;

® BOCIIPHHUMATh, (OPMYIHPOBATHL M IPEOOPA30BBIBATh CYXIACHHS: YTBEPIUTCIbHBIC WU
OTpHUIATEIIbHBIC, CMHUYHBIC, YaCTHBIC U OOIIUE; YCIIOBHEIC;

® BBEISBIIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOPEYHS B (paKTax,
JIAHHBIX, HAONIOJCHUAX M YTBEPXKJICHUSX; MNpeylaratb KPUTCPUHM JUISL BBISBICHHUS
3aKOHOMEPHOCTEH M MPOTHBOPEUHI;
e JieNIaTh BBIBOJbI C KCIOJb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKUX YTBEPIKICHHN (TIPSAMBIE U
OT TPOTHBHOTO), BBICTPAaWBaTh AapPryMEHTAIMIO, [PUBOJUTH TNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

® BEIOMpATh CMOCOO pelieHuss ydeOHOU 3amaunM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOASIMIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICICHHBIX
KPUTEPHEB).

BbazoBrie HccienoBaTeIbCKUE ICHCTBUS:

®IICIIOJIb30BATh ~ BOMPOCHl  KaK  HCCIENOBATENbCKMM  WHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIEMY, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HUIIUIO,
MHCHUE;



®IPOBOJIUTH  CAMOCTOSITENIFHO  CIUIAHUPOBAHHBIN AIKCIIEPHUMEHT, HCCIEIOBAaHHE IO
YCTAQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOoro OO0beKTa, SBJICHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEeKTaMU, SBICHUSIMH, IIPOLIECCAMH;

® CaMOCTOATENBHO (POPMYIUPOBATH OOOOIIEHHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIOIEHUS, MCCIIECOBAHMS, OLEHUBATH JOCTOBEPHOCTh IMOJYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB M 00OOIIEHH;

® IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, @ TAK)KE BBIIBUTATDH MPEIIOI0KECHHUS O
€r0 pPa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmarueii:

® BEISIBIIATH AeDUIIUTHI MHPOPMALIUH, TAHHBIX, HEOOXOJMMBIX I OTBETA HA BOIIPOC U JUIS
peleHus 3a/1a9u;

eBEIOMpaTh WHGOPMAIMIO W3 HWCTOYHHKOB pA3IMYHBIX THIIOB, aHAJTU3UPOBATh,
CHCTEMATH3MPOBATh M HWHTEPIPETHUPOBATh MH(MOPMAIHMIO PA3IHMYHBIX BUIOB U (HOpM
MIPEICTaBIICHHS,

® CTPYKTYpUpOBaTh  HMH(MOpMAIMIO, TPEACTaBIATh €€ B pasiuyHbIX  (Popmax,
WJUTIOCTPUPOBATH TpaudecKH;

® OIICHMBATh HAIAEKHOCTh HMH(POPMAIMK IO CaMOCTOSITENIFHO — C(OPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvnvlie KommyHukamugnwle oelicmsus, obecnedusaiom cQopmuposaHnocms

COYUAIbHbIX HABbLIKO6 05yqa}0u4uxc;z.

Ob6ueHue:

® BOCIIPHHUMATh U (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHUSAMH U IEISIMU
OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS 110 X0y PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

®B X0Ji¢ OOCYKJIEHHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MON TEMbI, TPOOJIEMBI,
pemaeMol  3aJa4yd, BBICKa3bIBaTh HJIEH, HAICJICHHBIE Ha TOWCK PEIICHHS,
COTIOCTaBIISITh CBOM CYXJICHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHUKOB JIHAJIOTa,
oOHapyXMBaTh pa3IMYMe U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Gopme GopMyarpoBaTh
pasHoIIacusi, CBOM BO3PKEHIS,

® [IPE/ICTABIIATh PE3YJIbTAThl PEHICHUS 3a/1auM, SKCIIEPUMEHTA, MCCICIOBaHUs, MPOCKTa;
CaMOCTOSITEIIEHO BBIOMpaTh (OopMaT BBICTYIUICHHS C y4ETOM 3a/a4 MPE3CHTAIMHA |
0COOEHHOCTEH ayJJUTOPHH.

CoTpyIHHYECTBO:

® [IOHMMATh W KMCIIOJIb30BaTh PEUMYIIIECTBA KOMAHIHON U WHIUBUAYaIbHOU pabOThI MPU
peleHnr y4eOHBIX 3aJ1a4; IPUHUMATh 1e]Ib COBMECTHOM JeITeIbHOCTH, TUIAHUPOBATh
OpraHu3allui0 COBMECTHOM pabOThI, paclpenesiaTh BHIbI padoT, IOTrOBapHBATHCS,
00CyX1aTh MPOLIECC U PEe3yJIbTaT pabOThI; 0000IIAaTh MHEHHS HECKOJIBKUX JTIFO/ICH;

® y4aCTBOBATh B I'PYMIOBHIX (hopMax paboThl (00CykIeHUs, 0OOMEH MHEHHi, «MO3TOBBIE
IITYPMBbI» W WHBIC); BBINOJHATE CBOI YacThb pabOThl M KOOPIMHHPOBATH CBOU
JEUCTBUS C IPYTMMH YI€HaMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKJIa/1a B 00U
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvuvie pecynamusnule oeticmaus, obecnedusaom opmuposanie CMuLCL08bIX

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JTUYHOCMU.

CaMoopraHmauI/m:
COCTaBJIATH IUJIAH, aJITOPUTM PCHICHUA 3aJa4du, BBI6I/IpaTL CIIocoo peuieHuda ¢ y‘IéTOM

UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIIUH.

CaMOKOHTpOJIb:



® BJIaJICTh HaBbIKAMH [TO3HABATEIBHON pedIeKCUU KaK 0CO3HAHMSI COBEPIIAEMBIX JICHCTBUI
Y MBICIHTENBHBIX HPOIECCOB, WX PE3YIbTATOB; BIAAETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YNIbTAaTa PELIECHUS MATEMATUYECKON 3a1a4H;

® [IPEABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPM PEIICHUM 3a/a4d, BHOCHUTH
KOPPEKTHUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AHHBIX, HallJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATH IPHYHHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pPEe3ylIbTaTOB JEATENbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «Anredpa W Hadajla MaTEeMaTUYECKOTO aHajlu3a» Ha YPOBHE
cpenHero oouero oopa3zoBaHUs JA0KHO O00ECIEUMBATH JIOCTHKEHUE CIEIYIOIINUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucna u BIYUCTICHUS

OmnepupoBaTh NMOHATHSAME: PAlMOHATBHOE W JEHCTBUTENFHOE YWCIIO, OOBIKHOBEHHAS |
TEeCATUYHAS IPOOB, TPOIICHTEI.

BeImonHATE  apudMeTHYECKHe OIepaldd C pPAlMOHAIBHBIMA M JHCTBUTEIHLHBIMU
YHCIIaMH.

BbimonHATe npuOIMKEHHBIE BBIYMCICHMS, HCIOJb3Ysl IpaBWila OKpYIJVIEHUS, JeNaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OnepupoBaTh NOHATHSAMHU: CTENEHb C LEJBIM MOKa3aTeleM; CTaHJapTHas (opMma 3alucH
NEWCTBUTENBHOTO YHCIIA, KOPEHb HATYpalbHOM CTENEHH; MCIOJIb30BaTh MOAXOAIIYI0 (hopmy
3aIUCH JICHCTBUTENBHBIX YUCEN s peIIeHHs] TPAKTUYECKUX 3a/1ay U NPEICTABICHHS JTaHHbIX.

OnepupoBaTb MNOHATHUAMHU: CHHYC, KOCHHYC M TaHIMEHC IPOU3BOJIBHOIO  YIJIa;
UCIOJIb30BATh 3aIIUCh [IPOU3BOJIBHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (PYHKLINU.

YpaBHeHUs] 1 HEPABEHCTBA

OmnepupoBaTh MOHATHSIMHU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJI0€, PALIOHAIBHOE,
UppalMoOHAIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BbimonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHMM W peliarh
TPUTOHOMETPUUYECKUE YPAaBHEHMSL.

BeinonHATe npeoOpa3zoBaHMs LEIbIX, pAllMOHAIBHBIX M UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIbI LIEbIX, PALIMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS M HEPAaBEHCTBA Ul PELeHUs MaTeMaTH4eCKUX 3ajad U 3a7ay U3
pa3nuyHbIX 00JacTell HAYKU U PeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHUTYallMM Ha s3bIKE anreOpbl, COCTAaBJIATh BBIPAKCHMS,
YpaBHEHHUs, HEpPaBEHCTBAa [0 YCIOBHIO 3aJlaud, MCCIEJOBaTh IOCTPOEHHbIE MOJAEIH C
UCIOJIb30BAHUEM allllapara ajareopsl.

DyHKUUH U TPapUKU

OmnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3a1aHusl PYHKIMH, 007aCTh ONpeeIeHUs
U MHO>KECTBO 3HaYeHUH (yHKIUH, rpaduk GyHKIMH, B3aUMHO OOpaTHbIE (PYHKIUH.

OnepupoBaTb MOHATUSAMH: UYETHOCTb W HEYETHOCTb (YHKUUH, HYIH (QYHKIHUH,
MIPOMEXXYTKH 3HAKOMOCTOSIHCTBA.

Hcnonb3oBatk rpaduki GyHKIMNA U1 pELIeHNs ypaBHEHUH.

Ctpouth M 4yMTaTh rpaduku JTUHEHHOW (YHKUIMHU, KBAAPATUYHON (YHKIUH, CTETIEHHOU
(YHKIUY C LENbIM MTOKa3aTeNeM.



Hcnonb3oBathk rpaduku (QGYHKIMN IJI1 MCCIEIOBAaHUS MPOILECCOB M 3aBUCHMOCTEH TpHU
pelIeHn: 3a/a4 U3 JPYruxX y4eOHBIX NPEIMETOB M pealbHOW KH3HM; BBIpaXaTh (opMyrnaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Hauvana maTeMaTH4ecKoro aHajamsa

OnepupoBaTh MOHATUSAMH: MOCIEIOBATEIBHOCTD, apu(METHUECKass U TeOMeTpUyecKas
IIPOrPECCUHU.

OrnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUUECKasl MPOTPECCHs], CyMMa
0eCKOHEYHO yOBIBAIOIICH reOMETPUIECKOH MTPOTPECCHH.

3azaBath MOCJIE0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEAOBATEIBLHOCTEN U IPOTIPECCUM Ui PEIICHUs pealibHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOXECTBO, OTI€paIK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmnapaT JUlsl ONMCaHUsS peallbHbIX IPOIECCOB
U SIBJICHUM, IPH PEIICHNUH 3aJa4 U3 JPYTUX Y4eOHBIX IPEIMETOB.

OnepupoBaTh MOHATUAMU: OIIPENIEICHUE, TEOPEMA, CIEACTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yucja u BbIYKCTEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, II€JI0€ YHCJIO; WCIOJB30BaTh MPHU3HAKH
JETMMOCTH IIEJIBIX YHCE, Pa3JI0KEHUE YHUCIa Ha TIPOCThIE MHOXKUTEIH JIJIsl PEIICHHS 3a/1a4.

OnepupoBaTh MOHIATHEM: CTETIEHB C PAIIMOHATBLHBIM TIOKa3aTeIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECATUUHbIE U HATypallbHbIE JIOTapU(PMBL.

YpaBHeHUsI 1 HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTEMEHW Ui TpeoOpa3oBaHMs BBIPAKECHHM;, OIEPUPOBATH
MOHATHSAMM: TIOKA3aTeIbHOE YpPAaBHEHHWE M HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
MMOKA3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BoinmonuaTe mpeoOpa3oBaHus BBIPAKEHUN, COJEpXKAIIMX JOrapu@mbl; ONEepUpOBaThH
MOHATHSAMH: JIOTapU(PMHUUYECKOE YpaBHEHHME U HEPaBEHCTBO;, pElIaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxonuts penieHust mpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPABHEHHUM U €€ pELEHUE; UCIIOIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUMU JUISl PEILICHUS PAKTUYECKUX 3a/1a4.

Haxonuth pemieHus mpocTemx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKCHMUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI M0 YCIOBHIO 33/1a4H, UCCIIEOBATh OCTPOCHHBIE MOJEIH C
MCI0JIb30BaHUEM ammapara anreOpbl.

DyHKUUM U TPaPUKU

OnepupoBaTh MOHATHSAMU: MepUOAWYEcKass (QYHKLIUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH DKCTpeMyMma (YHKIIMM, HauOoIblllee MU HauMEHbIlee 3HaueHus (DYyHKIHH Ha
MIPOMEXKYTKE; UCIOJIb30BaTh UX IS HcCcle0BaHus QYHKIIUMH, 3aJaHHON TpaduKOM.

OnepupoBath  NOHATHSIMH:  TpaduKu  TOKa3aTeNbHOH,  jJorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKINN; N300pakaTh X HA KOOPJAWHATHON TUIOCKOCTH U HCIIOJIb30BATh
JUISl pELICHUS YPaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW TMJOCKOCTH TpaduKu JUHEHHBIX ypaBHEHUH U
WCIIOJIb30BATh UX JJIs1 PELICHUSI CUCTEMBI JINHEWHBIX YpaBHEHUH.

Hcnonb3oBathk rpadguku (yHKIHA A7 WCCIETOBAaHHUS MPOIECCOB M 3aBUCHUMOCTEH U3
JPYTUX Y4eOHBIX AUCIUILINH.

Hauvana maTteMaTH4ecKoro aHajamsa



OnepupoBaTh  NOHATHSAMH:  HENpEepbIBHAA  (QYHKIMS; MPOU3BOAHAS  (YHKUUH;
MCIOJIb30BATh TEOMETPUUYECKHIA U (PU3UIECKUI CMBICT IPOU3BOJHOM IS peLICHHs 3a1a4.

HaxonuTh mpou3BOAHBIE 3JEMEHTApHBIX (YHKUIWN, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTh OPOM3BOJMHYIO sl HCCleNOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOEHHUIO I'PaUKOB.

Hcnonp30Bath NPOU3BOAHYIO I HAXOXKACHUS HAWIIy4LIEro PELICHHs B MPUKIIAIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh NMOHATUSAMU: IEepBooOpa3Has W HMHTErpall; NOHUMATh I€OMETPUUYECKUM U
(bu3nveCcKuil CMBICI UHTETpaa.

Haxonuths mepBooOpa3Hble dJIeMEHTApPHBIX (DYHKIMI;, BBIYUCIATH UHTETpal Mo (Gopmyre
Herorona—Jleit6uumna.

Pematps nmpuxnagHeie 3a7a4d, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMU MATEMATUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne KosmmuecTBo yacos DJIEeKTPOHHBIE
HaumenoBanue paszenos u B Kourpons | Ilpakruue (urdpoBkIe)

/| TEM IpoTrpamMMbI ce HbBIE CKUe 00pa3zoBaTeybHbIC

0

1! : paboTsl paboThl peCypcChl

MHOk€ecTBa pallHOHAIBHBIX
. bu6mmoreka [{OK

U IEWCTBUTEIBHBIX YUCEI.

1 14 1 https://m.edsoo.ru/15
PanmonasibHbIC ypaBHEHUS U 68aba3
HEpPaBEHCTBA
OYHKIUU U TPAPUKHU. bubnuotexa [JOK

2 CreneHs ¢ 1eJIBIM 6 https://m.edsoo.ru/15
MoKazaTeneM 68aba3
Apudmernueckuit KOpeHb n—

. bu6moreka [IOK
OH CTEICHH.
3 Vippanonanbibie 18 1 https://m.edsoo.ru/15
68aba3
YpaBHEHHS W HEPABCHCTBA
Dopmyibl bubnuoreka [JOK

4 TPUTOHOMETPUU. T pUTOHOMET 22 1 https://m.edsoo.ru/15

pUYECKUE YPAaBHEHHUS 68aba3
bu6moreka [IOK
IlocnemoBaTeabHOCTH U

5 5 https://m.edsoo.ru/15
MPOTPECCUU 68aba3
[ToBTOpEeHUE, 0600IICHNE, Bubmorexa ITOK

6 . 3 1 https://m.edsoo.ru/15
CHCTEMAaTU3alMs 3HAHUI

68aba3
OBILIEE KOJIMYECTBO YHACOB 68 4 0
I10 I[TPOI'PAMME




11 KJIACC

Ne KosmuecTBo yacos ONEeKTPOHHBIE
HaumenoBanue
(uncposrie)
pas3zAciioB U TEM KontponbHbie [IpakTueckue
1/ Bcero 00pa3oBaTeIbHbIC
MIPOTPaMMBbI paboThl paboTsl
1| pecypchl
Crenens C
paIMoHaIbLHBIM
MoKa3aTeseMm.
bu6moreka [IOK
[Toka3zaTenpHast
12 https://m.edsoo.ru/f11c4
GyHKIMS.
afd
[TokazarenbHbIE
YpaBHCHHUS U
HEPaBCHCTBA
Jlorapupmuuecka
a1 QyHKIHS. bubnuoreka [JOK
Jlorapudmuuecku 12 https://m.edsoo.ru/f11c4
€ YpaBHEHUSA U afd
HEPaBCHCTBA
Tpuronomerpuye
ckue QyHKIUH U bubnuoreka [JOK
uX rpaduk. 9 https://m.edsoo.ru/f11c4
Tpuronomerpuye afd
CKHE€ HEPaBEHCTBA
[IpounzBogHasi. bubnuoreka [IOK
[Ipumenenue 24 https://m.edsoo.ru/f11c4
MPOU3BOJHOM afd
bu6mmoreka [IOK
Huterpan u ero
9 https://m.edsoo.ru/f11c4
MIPUMEHEHUS
afd
bubmuoreka [JOK
Cucremsl
. 12 https://m.edsoo.ru/f11c4
ypaBHEHUH
afd
bubmuoreka [JOK
HarypanbHuble u
6 https://m.edsoo.ru/f11c4
1enble Yrcna
afd
IToBTOpEHNME,
bubmuoreka [JOK
0000111eHME,
18 https://m.edsoo.ru/f11c4
CUCTeMaTH3aIIHs
o afd
3HAHUH
OBIIEE KOJIMYECTBO
YACOBIIO 102 0
ITPOT'PAMME
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