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Pabouast nporpamma
o asredpe ¥ HavajlaM MaTeMaTHYeCKOTro aHaJIn3a
st yganquxcs 10-11 kmaccoB Ha ToMaliHeEM

o0ydyeHuun

CocraBneHa Ha OCHOBE (peepajibHOIl padoyeil MporpaMMsl o yaeOHOMY MIpeaMeTy anreOpsl M HadagaM MaTeMaTHIEeCKOT
aHaIM3a, yTBEPKAEHHOM npuka3zoM MuHnpocsemeHns Poccun ot «18» mas 2023 1. Ne 371.

Cpok aeiicTBUS IPOrpaMMbl — /10 BHECEHUsI U3MeHeHHH B ¢enepaibHy10 pado4yro mporpaMmy 1o npeaMery WJjim 10
NPUHATHS HOBOI (pegepasbHOM padoueil mporpaMmbl
110 NpeaMeTy.

[Ipu oTcyTcTBHM M3MEHEHHH B (pemepanbpHOil pabodel mporpaMme mporpaMMa JAeiCTByeT 0e3 eXXeroIHoro mepecMoTpa,
MTOBTOPHOT'O PACCMOTPEHHSI, COTJIACOBAHUS U yTBep kaeHHA. [IoBTOpHOE paccMOTpeHHe, COrIacoBaHUE M YTBEPKACHHUE
MPOBOAATCS TOJILKO NP BHECEHNH U3MEHEHHH B (enepaibHyro pabodylo mporpaMmy 1o MpeaMeTy WM MPH NPUHSATHNA HOBOH
(henepanbHOIl pabodeli TPOrpamMMmBbl.

Cankr-IlerepOypr
2026



HOACHUTEJIBHAS 3AIIMCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauama MaTeMaTHYeCKOTO aHAIHM3a» SBISACTCS OJHUM W3 HauOojee 3HAYUMBIX B
porpamMMme CTapuiei MIKOJIBbI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIeUYMBACT HHCTPYMEHTAIBHYIO 0a3y Ui

W3YYCHUS BCEX SCTCCTBEHHOHAYYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hOPMHpYET JIOTHYECKOE M aOCTPaKTHOE
MBIIIUICHUE YYalIUXCsi Ha YPOBHE, HEOOXOJAWMOM Uil OCBOEHHS MH(OPMATHKH, OOLIECTBO3HAHMS, MCTOPHH,
CJIOBCCHOCTH M APYTUX OUCHUILINH. B PaMKax JaHHOI'0 KypcCa ydaliuecs OBJIaICBAIOT YHUBCPCAIbHBIM SA3BIKOM
COBPEMEHHOW HAYKH, KOTOpast GOPMYIHUPYET CBOU JOCTIKECHHS B MATEMaTHUECKOU (hopMe.

Kypc anreOpel m Hadan mMaTeMaTHYECKOTO aHajiM3a 3aKJaJbIBa€T OCHOBY JJIsl YCIEIIHOTO OBJIAJICHUS
3aKOHaMUu (1)I/I3I/IKI/I, XNUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAHHs OCHOBHBIX TeHI[eHHI/Iﬁ Pa3sBUTHA SKOHOMUKU U O6HI€CTB€HHOI>1
JKU3HHU, MO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHLBIX HI/I(i)pOBI)IX U KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO
HUCIIOJIB30BATh UX IJIsA I[aJ'II;HeI\/'IHIeFO O6p330BaHI/I$I H B HOBCG}IHGBHOﬁ xm3au. B Toxke BpEMsd OBJIAZICHUC
a6CTpaKTHBIMI/I H JIOTUYCCKU CTPOrMMHU KOHCTPYKOUSAMHU anre6pbl N MaTEMaTHYCCKOTO aHajin3a pPasBUBACT
YMCHHUEC HaAXOJUTh 3aKOHOMCPHOCTH, 000CHOBBIBATH HCTUHHOCTDb, AOKA3bIBATb YTBCPKIACHUA C IMOMOIIBIO
WMHAYKIWA U pacCcyXJaThb NeAyKTUBHO, HCIOJB30BaTh OOOOIIEHHE M KOHKPETH3allMI0, a0CTparupoBaHHE U
aHaJIOTHIO, (POPMUPYET KPpEeaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xone m3yueHus kypca «Anredpa W Hadaja MaTEMAaTHYECKOTO aHAIN3a» Y4Yalluecs MOJy4aroT HOBBIN
OIBIT PCIICHHA IMPUKIAAHBIX 3aaa4d, CaAMOCTOATCIIBHOTO IMOCTPOCHUA MATCMATUUYCCKUX Moneneﬁ PCATBbHBIX
CHTyaHHﬁ, HHTEpIIpETaAllnN IMOJTYYCHHBIX peI_HeHI/II\/'I, 3HAKOMSTCA C nmpumMepamMu MaAaTEMATUYCCKUX
3aKOHOMepHOCTeﬁ B IIpHUpOAC, HAYKEC W HCKYCCTBC, C BBIJAIOIMMUMHCA MATEMATHUYCCKHUMU OTKPBITHAMU U HX
ABTOPAMH.

Kypc oOnamaer 3HAaYMTEIHHBIM BOCIUTATEIBHBIM IMOTCHIMAIIOM, KOTOPBIH pealm3yercsi Kak dYepes
y4eOHBI MaTepHua, CrocoOCTBYIOMUNA (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK W 4epe3 crenuduxy
YUeOHON NIeSTENBbHOCTH, TPEOYIOIEH IPONODKATEIIEHOW KOHIICGHTPAIM BHUMAHHS, CAMOCTOSTEIBHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJTy4YEHHBIN pe3yibTaT.

B ocHoBe meToauku oOyueHus anreOpe W HadajiaM MaTeMaTHYECKOTO aHaIH3a JISKUT ACSTEIbHOCTHBIN
MPUHIUT O0YUCHHSL.

B crpyktype kypca «AireOpa W Hauasa MaTeMaTHYECKOTO aHAM3a» MOXKHO BBIJICIUTH CIICIYIOIIUE
coJiepKaTebHO-METOIMYecKue JTHHUU: «Uucrma W BbraucieHus», «OyHkuuun u rpadukm», «YpaBHEHUS WU
HepaBeHCTBay», «Hauana MaTemaTnyeckoro aHanmsay, « MHOKECTBa U JIOTHKa». Bce OCHOBHBIE coJiepKaTeIbHO-
METOIMUECKUE JTMHUU U3YUYArOTCS Ha TIPOTSDKEHUH JIBYX JIET 0Oy4YSHHUS B CTapIICH MIKOJIE, ECTECTBEHHO JIOTIOJHSS
ApYyr Apyra W MOCTEIIEHHO HACHIIAsCh HOBBIMH TEMaMH U pa3/ieiiaMd. MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAaHHBIA KypC SIBJIIETCSI MHTETPATUBHBIM, IIOCKOJIbKY OOBEIAMHSET B ceOe COJCpKaHUE HECKOJIbKUX
MaTeMaTUYECKUX JUCIUILINH, TAKUX KaK anredpa, TPUrOHOMETPHsI, MATeMaTUICCKUN aHaJIN3, TECOPHS MHOYKECTB,
MaTeMaTu4ecKkas Joruka u ap. [1o Mepe Toro, kak yJaniyecs OBJIaJICBAOT BCE 00Jiee MIMPOKUM MaTeMaTHYECKHM
anmapaTroM, y HHX IOCIEI0BaTEIbHO (GOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH MaTEMAaTHYECKYHO
MOJENb pealdbHOW CHTyallud, NPUMEHSTh 3HAaHUSA, MOJYYCHHbIE MpPU H3IYYEHUH Kypca, IS pelieHus
CaMOCTOSITENILHO CPOPMYITHPOBAHHOM MaTeMaTHUECKOH 3a7auH, a 3aTeM UHTEPIPETHUPOBATH CBOM OTBET.

CogepxatenpHo-MeTOAMYECKass JMHUSA «Yucaa W BBIYUCICHHUS» 3aBepiiaeT (HOPMUPOBAHHE HABBIKOB
MCIOJIb30BaHUS IEHCTBUTENBHBIX YHCEN, KOTOpOEe OBLJIO HaYaTO B OCHOBHOM miKkoJie. B crapiueii mkose ocoboe
BHUMaHHE yJensercs (OPMHpPOBAHUIO HABBIKOB pAlMOHATBHBIX BBIYMCICHHM, BKIIOYAIONIMX B ce0s
WCIOJIb30BaHME PA3TUYHBIX (OpM 3alUCH YHCTa, YMEHUE JelaTh MPUKHUAKY, BBIIOJHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTEMaTHYECKUMU KOHCTAaHTaMHU. 3HAKOMbIE
yUYalluMCsl MHOKECTBAa HATypallbHBIX, LEJbIX, PAIMOHAIBHBIX U JEHCTBUTENBHBIX YHCEN JOTOJIHSIOTCS
MHOKECTBOM KOMIUJIEKCHBIX YHCeNl. B KaJIOM W3 3THX MHOKECTB pPacCMaTpPUBAIOTCA CBOWCTBEHHBIE €MY
crernuduIecKue 3a1a4i U OTepaluu: JelieHue HaIlello, ONepHUpOBaHNE OCTaTKaMU Ha MHOKECTBE IIEJIBbIX YHCEeT;
0coOBIe CBOMCTBA pAllMOHATBHBIX U UPPAMOHAIBLHBIX YHCEN; apu(METHUECKHE OTIEpalliH, a TAK)KE U3BJICUCHUE



KOpDHS HATypaJlbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uHceld. biarogaps mocienoBaTeabHOMY
pacIIUpEHUI0 Kpyra HMCIOJIb3yEMbIX YHMCEN M 3HAKOMCTBY C BO3MOXHOCTSMHU UX NPUMEHEHHs Ul PEIICHUS
pa3NUYHbBIX 337a4 GopMHUpPYETCsl TPEACTaBICHUE O €JMHCTBE MATEMATUKU KaK HAYKH U €€ POJId B IOCTPOCHUU
MoOJIeNIel pealbHOTO MUPA; IIMPOKO HCIIONB3YIOTCSA 0000IIeHNE 1 KOHKPETU3AIIHSL.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCsl HA MPOTSHKEHUU BCET0 00yUeHUs B CTapuUIeii HIKoJIE,
IIOCKOJIBKY B KaKJI0M paszeiie [IporpaMMbl IpelyCMOTPEHO PELICHHE COOTBETCTBYIOIIMUX 3a1ad. B pe3ynbrare
y4aliiecs OBJIaZIEBalOT Pa3InYHBIMU METOJaMH PEIIECHUS pallMOHAIbHbBIX, HPPALMOHAIIBHBIX, I0KAa3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPHUYECKUX ypaBHEHHU, HEPABEHCTB M CHUCTEM, a TaKXKe 33aJad, COJACPKaIInX

napamerTpsl. [loyyeHHbIE yMEHHUS HIMPOKO HCIOJIB3YIOTCS IPU UCCIEIOBAHUU (PYHKUIUN C ITOMOILBIO
IIPOM3BOIHOM, IPH PELLIEHUH MPUKIIAIHBIX 3aa4 U 3a]1a4 Ha HAX0KICHHE HanOOJIbIINX ¥ HAMMEHBIINX 3HaYCHUH
¢byukuuu. JlanHas coaeprkaTenbHas TMHUS BKIIOYAET B ce0s Takke POpMUpPOBAHUE YMEHUN BBITIOJIHATH PACUETHI
no gopmynamM, npeoOpa3oBaHUs pallMOHAIbHBIX, UPPAIlMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TaK)Ke BBIPAKEHUI, colepKalux cTeneHu U jgorapudmel. biarogaps n3ydenuro aareOpanyeckoro Mmarepuana
MIPOUCXOUT JajibHeHIIee pa3sBUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIEHUS yJaluXcsl, POPMHUPYIOTCS
HaBbIKU JIETYKTUBHBIX PAacCyXJIEHHH, paboThl ¢ CUMBOJBHBIMU (hOPMaMHU, IPEJICTABICHUS 3aKOHOMEPHOCTEN U
3aBUCHMOCTEH B BUJIE PAaBEHCTB U HEPAaBEHCTB. AnreOpa npeiaraeT 3QpQeKTUBHbIE UHCTPYMEHTHI /17151 pELIeHUS
MPaKTUYECKUX U €CTECTBEHHOHAYUHBIX 3a]1a4, HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAyKH.
CopepxarenbHo-MeToanueckas TMHUS «DyHKIUU U rpaduKu» TECHO MEPEIUIeTaeTCs C IPYTUMHU JTUHUSIMU
Kypca, ITIOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T MOCIEN0BAaTEIbHOCTh U3y4EHHsI MaTepuana. M3ydenne cteneHHo,
MOKa3aTeIbHOM, IOTapu(pMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIINM, UX CBOWCTB U TpaMKOB, UCTIOJIb30BaHUE
GyHKIMM JUIsl pellieHrs 3a1ad U3 JPYTUX y4eOHBbIX IMPEIMETOB M PEaJbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMAaTU4YEeCKUM aHaJIM30M, TaK U C PEIICHWEM ypaBHEHMH U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHHE
ynensiercss GopMHUpPOBaHUIO YMEHHUs BbIpakaTh (POpMyJaaMM 3aBHUCUMOCTH MEX]y Pa3JIMYHbIMHU BEIMYHHAMU,
HCCIIeI0BATh M0JIy4eHHbIE (DYHKIMH, CTPOUTH UX Tpaduku. Marepuan 3Toi coaepKaTenbHOM JMHUN HalleJeH
Ha pa3BUTHE YMEHUN M HABBIKOB, NO3BOJIIOIIMX BBIPAKATh 3aBUCHMOCTH MEXIY BEIMYMHAMU B Pa3IM4YHON
(dhopme: aHaTUTHYECKOH, Tpadudeckoii u ciioBecHOU. Ero n3ydenne cnocoOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO
MBIIIUIEHUS, CIIOCOOHOCTH K 0000IIEHHIO M KOHKPETHU3alluH1, UCTIOIb30BaHHUIO aHATIOT .

ConepxarenpHas muHUs «Havama MareMaTH4ecKoro aHajun3ay» MO3BOJIAET CYIECTBEHHO PACUIMPUTD KPYyT
KaK MaTeMaTH4eCKMX, TaK M NPUKIAJHBIX 3alad, JOCTYNHBIX IIKOJBHUKAM, TaK KaK Yy HHMX IIOSBIIACTCSA
BO3MOKHOCTb CTPOMTBH I'paUKU CIOXHBIX (QYHKIMHA, ONpeAeNsiTh UX HauOOJIbIIMEe U HAaUMEHbILINE 3HAYCHMUS,
BBIUUCIIATh IJIOIIAgM (uUryp U OO0bEMBI Tel, HAXOAUTh CKOPOCTHM M YCKOPEHHUs IpoueccoB. JlaHHas
coJlepKaTenbHasl JINHUSA OTKPBIBAET HOBBIE BO3MOXXHOCTH IIOCTPOCHHUS MATEMAaTHYECKMX MOJEIEH peanbHBIX
CUTYalUH, I03BOJIAET HAXOAUTh HAWITYYIIee PEIICHUE B IPUKIIAJHBIX, B TOM YHCJIE COLUAIBHOIKOHOMUYECKHUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTMYeCKOI'O aHajlu3a CHOCOOCTBYET pAa3BUTHIO aOCTPaKTHOIO,
(OpMaJIbHO-TOTMYECKOI0 U KpPEaTHMBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHMH pacro3HaBaTh HPOSBICHUS
3aKOHOB MaTeMaTHKU B HAyKe, TEXHUKE W MCKYCCTBE. Y4UalllMecs Y3HAKT O BBIJAIOUIUXCSA Ppe3yibTaTax,
MIOJIy4EHHBIX B X0JI€ pa3BUTUsI MAaTEMaTHKH KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAMYECKast JTUHUA «MHOECTBa M JIOTMKa» BKIIOYAaeT B ceOs AIEMEHTbl TEOpUH
MHOKECTB U MAaT€MaTU4YECKON JIOTUKH. TeOopeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS IIPOHU3BIBAIOT BECH KYpC
IIKOJIBHOM MaTeMaTUKW M TpeAjaraloT HauboJiee YHHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIOUIMM BCE pa3Jienbl
MaTEMaTUKU U €€ NMPHIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MaTEMATHUUYECKUE NUCLMIUIMHBI U MX MPUIOKEHUS B
enuHoe nenoe. [loaroMy BakHO 1aTh BO3MOXHOCTH IIKOJIBHUKY ITOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKU U UCIOJb30BaTh €T0 Ul BBIPAKEHUS CBOUX MBICIEH. J[pyrMM Ba)KHBIM IPU3HAKOM
MaTeMaTUKU KaK HayKH cJelyeT NpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHMH M CIEIOBaHHE
ONpEACIEHHBIM IIPABWJIaM TOCTPOEHUS J0KA3aTeIbCTB. 3HAKOMCTBO C JIEMEHTAaMH MaTeMaTHYECKOM JIOTUKH
CMOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS y4allluXCsl, MO3BOJIIET UM CTPOUTH CBOU PACCYKICHHS Ha
OCHOBE JIOTHYECKHX MpaBuil, (GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIIICHHS.



B kypce «Anrebpa M Havajga MaTEeMaTHYECKOTO aHAJIM3a» HPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICTIUPOBAHUS, KOTOPHIE MPU3BaHbI CHOCOOCTBOBATH (POPMHPOBAHUIO HABBIKOB MOCTPOCHHS MOJENei
peaJIbHBIX CUTYalUH, UCCIIEOBAHMSI TUX MOJIENIEH C IOMOIIIbIO anmnapara ajareopbl U MaTEMAaTUYECKOTO aHAJIN3a,
UHTEPIIPETALIMM TIOTYYEHHBIX pe3yJabTaToB. Takue 3ajaHus BIUIETEHBI B KaKIbli M3 paznenoB [Iporpammsl,
IIOCKOJIBKY BECh MaTepuasl Kypca HIMPOKO HCHOJB3YEeTCs A pElIeHUs NpUKIaAHbIX 3anad. [Ipu pemreHun
peasIbHBIX IPAKTUUECKUX 3aJay ydalluecsl pa3BUBAIOT HA0JI01aTEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCsi, MUCIOJIB30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh MpobieMy. JlesTenbHOCTh o
(OpMUPOBAHHIO HABBIKOB PEIICHHS MPHUKIAJAHBIX 337ad OPTaHU3yeTCsl B MPOLIECCe M3YYEHUsS BCEX TEM Kypca
«Anrebpa ¥ Hayajga MaTeMaTHIECKOTO aHAJIM3ay.

MECTO YYEBHOTI'O KYPCA B YUEBHOM IIJIAHE

CornacHo yuebHomy tuiany B 10 —11 kmaccax wu3ydaercss y4eOHbIM Kypc «Anrebpa W Hauaia
MaTeMaTHYEeCKOTO aHaJIi3a», KOTOPBIA BKIIIOYAET B ce0s CIIEAYIONINE OCHOBHBIC pa3/eibl coaepkanus: «Uucna
U BBIUMCIICHUS», «YPaBHEHUSI U HEPABEHCTBa», «PyHKIMH U rpadukm», «Havana maremMaTnyeckoro aHamuzay,
«MHOeCTBA U JIOTHKa.

B YuebHOM mane Ha n3ydeHHe yriayOoJ€HHOTO Kypca anreOphl M Havyal MaTeMaTndeckoro anainmsa B 10—
11 kmaccax oTBOAUTCS 2 YY€OHBIX YacOB B HENENIO B TEUCHHE KAKIOTO roja oOydeHHs, BCETO 3a JIBa roja
oOydyennss — 136 ydeOHBIX Haca.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPE/IMETA «AJI'EBPA 1
HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

OcBoenne yueOHOTO MpeameTa «Anredpa U Havajla MaTeMaTHYECKOTO aHajIM3a» JOJDKHO 00ecrednBaTh
JNOCTHKEHHE Ha YPOBHE CpelHero oomero oOpa3oBaHUS CIEIYIOIIUX JUYHOCTHBIX, METaNpeAMETHBIX U
MpeIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI
JInuHOCTHBIE Pe3ysIbTaThl OCBOEHUS IIPOrpaMMbl y4eOHOro npeamera « MareMaTHkay XapakTepu3yTCs:
I'paxxaHckoe BocnuTaHue: cGOpMUPOBAHHOCTHIO IPAXKAAHCKOM MO3UIMN 00Y4aroLIerocst Kak akTHBHOTO
U OTBETCTBEHHOTO 4JICHA

poccuiickoro oOmiecTBa, MPEACTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYP, SBJICHUH, IPOLEAYp I'PaxkAaHCKOr0 0011ecTBa (BBIOOPHI, OIIPOCH U TIP.), yMEHHEM B3aUMOICHCTBOBATh
C COLMATbHBIMU MHCTUTYTAaMU B COOTBETCTBUU C UX PYHKIMSIMH 1 Ha3HAYCHUEM.

[latpuotuyeckoe BocmuTaHue: CHOPMUPOBAHHOCTHIO POCCHICKOM Tpa)IaHCKOH HACHTUYHOCTH,
YB&)KEHHUS K MPOIIJIOMY U HACTOSIIEMY POCCUUCKONW MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM
POCCHICKMX MaTEMaTHKOB U POCCHICKOM MaTeMaTH4eCKOW IIKOJbI, K HCIOJIb30BAHUIO STUX JTOCTHXKEHUN B
JPYrux HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOE BOCHUTAHUE:
OCO3HaHUEM NYXOBHBIX LIEHHOCTEM pOCCHﬁCKOFO HapoJa; Cq)OpMHpOBaHHOCTLIO HPaBCTBCHHOTI'O
CO3HaHUsA, I3THYCCKOI'O0 IMOBCACHUS, CBA3AHHOTO C IMPAKTUYCCKUM J[MPUMCHCHHUEM JOCTHKEHHUI HAayKu H
ACATCIBHOCTBIO y‘IéHOFO; OCO3HAHUECM JIMYHOT'O BKJIa/ld B TIOCTPOCHUC YCTOI>'I‘IPIBOFO 6yﬂymero.

DcTeTH4eckoe BOCHUTAHUE: SCTETMUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYas 3CTETUKY MaTeMaTHYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, peHICHW, pacCyKIEHWH; BOCIPUUMYUBOCTHI0 K MAaTEMaTHYECKHM AacleKTaM pa3lIMYHbIX BHJIOB
HCKYCCTBA.

dusnuecKkoe BOCIUTAHUE:

chOPMUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKHe 3HaHWA B MHTEpPEcax 3J0pPOBOTO U
Oe3omacHor0 OOpa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOE IMUTAHUE,




cOamaHCHpPOBAaHHBI PEXUM 3aHATUH W OTIbIXa, peryispHas (usndeckas AaKTUBHOCTH); (PU3UUIECKOTO
COBEPILIEHCTBOBAHUS MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHON JEATEIHHOCTHIO.
TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TpPYyAy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOWS; HMHTEPECOM K pa3duYHbIM cdepam
npodeccHoHABHON JESITeNFHOCTH, CBS3aHHBIM C MAaTEeMATHKOW M €€ MPHIIOKCHHUSMH, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BRIOOp Oyaymel nmpodeccuu u peaan30BbIBATh COOCTBCHHBIC )KHU3HEHHBIC IIJIAaHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMAaTHYECKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUM BCEH IKHU3HU;
TOTOBHOCTBIO K aKTUBHOMY yYaCTHIO B PEIICHUM NMPAKTUUYECKUX 3a/1a4 MAaTEMaTUYECKON HAMIPaBICHHOCTH.

DKOJIOTUYECKOE BOCHHTaHUE: CHOPMHUPOBAHHOCTHIO KOJIOTMUYECKOW KYIBTYpBI, TIOHUMAHUEM BIHSHHS

COIIMAIBHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSHUE TMPUPOJHONM M COIMAIBHOM Cpeibl, OCO3HAHHUEM
JI00aIbHOTO XapaKTepa dKOJOTHUYECKUX MPo0JieM; OpUEHTAIMEeH Ha TPUMEHEHNE MaTEeMaTHYECKUX 3HAHUN JIJIst
perieHusi 3a7ad B OOJAcCTH OKpYXalolled cCpelbl, TUIAHHUPOBAHMS TIOCTYNMKOB M OIICHKA HX BO3MOXKHBIX
MOCJIEICTBUH ISl OKPYXKAKOIIEH CPEIBI.

LleHHOCTH HAYYHOTO TO3HAHUS:
c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W

OOLIECTBEHHON NPAaKTUKH, MOHMMAaHWEM MaTeMaTHMYeCKON HayKu Kak c(epbl 4elIOBEYECKOM IesITeNbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTUS LMBUIIM3ALMM; OBJIAJCHHEM SA3BIKOM MAaTEMaTUKH U
MAaT€MAaTHYECKOM KyJIBTYPOMl KaK CpPEICTBOM IIO3HAHUS MHPA; TOTOBHOCTBIO OCYILECTBIIATH INPOECKTHYIO H
HCCIEA0BATENBCKYIO ACSTEIIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe  pe3yibTaThl  OCBOSHHS  IPOTpaMMbl  ydeOHOro mpenMera «MareMaTukay
XapaKTEPHU3YIOTCS OBJIAJICHUEM VHUBEPCANbHbIMU  HOZHABAMENbHLIMU  OCUCMBUAMY,  VHUBEPCATbHBIMU
KOMMYHUKAMUBGHBIMU OCliCMBUAMU, YHUBEPCAIbHLIMU PeYIAMUBHBIMU OCUCTNBUMU.

1) Vuusepcanvhvie noznasamenvhuvle oeticmsus, obecnewusarom Gopmuposanue 06a308blX KOSHUMUBHBIX
npoyeccos obyuarowuxcs (0c6oeHue Memooos8 NO3ZHAHUSL OKPYICAIOUWE20 MUPA, NPUMEHEHUE JI02UHYECKUX,
UCCe008aMeNbCKUX Onepayuil, yMeHull pabomams ¢ unpopmayuei).

ba3zoBrle nornuecKue JICHCTBHA:

* BBIBJIATh U XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEeMAaTUYECKUX OOBEKTOB, MOHITUH,
OTHOIICHUA MEXKIY MOHATUAMU; (OPMYIUPOBATH OMpEIENICHUs MOHATUN; yCTaHABIMBATh CYIIECTBEHHBIN
MpHU3HAK KJacCU(pUKALUU, OCHOBAHUS JIIs1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU IIPOBOAUMOTO aHAIIN3A;

* BOCIIPUHUMATbH, (JOPMYIUPOBATH U MPEOOPA30BLIBATh CYXKICHHS: YTBEPIUTENIbHBIE U OTPHUIIATEIbHbIE,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

* BBIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M W MPOTHUBOpeuYusi B akTaxX, IaHHBIX,
HaOIOJICHUSAX U YTBEPKACHUSX; TIpeUIaraTh KPUTEPHUH [Tl BBISIBICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

* JIeNIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKJIIOUEeHUH M0 aHAJIOTUH;

* IPOBOJIUTh  CAMOCTOSITETIBHO JIOKA3aTeNIbCTBA MaTEeMaTUYeCKUX YTBEpXKJAEHUH (IpsMble U OT
MPOTUBHOTO), BBICTPAMBATh AaPTyMEHTAIMIO, MPHUBOJUTH MPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE CY)KJIEHUS U BBIBOJIbI;

* BEIOMpATh crocoO penieHus ydyeOHoH 3ai1auM (CpaBHUBATh HECKOJIBKO BapUAaHTOB pelleHHs, BHIOUPATh
HaunboJiee MOAXOAIHUN C YYETOM CAaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccne10BaTENbCKUE ACHCTBUSL:

® UCIIOJIB30BaTh BOIIPOCHI KaK HCCJIeI0BAaTEIbCKUI HHCTPYMCHT ITIO3HAHUA, (I)OpMy.HI/IpOBaTL BOIIPOCHI,
(bI/IKCI/IpyIOH_II/IC MNpoTUBOPCUUC, npo6neMy, YCTaHABJIMBATb HCKOMOC U HJAaHHOC, (I)OpMI/IpOBaTL THUIIOTE3Y,
APTYMCHTUPOBATH CBOIO NO3HUIHUIO, MHCHUC,



* IPOBOJIUTh CAMOCTOSTEJIPHO CIUIAHUPOBAHHBIA AKCICPUMEHT, HCCIICAOBAHUE TI0 YCTAHOBIICHHIO
0COOEHHOCTEH MaTeMaTHYECKOro 00bEeKTa, SIBJICHUS, IPOIIeCCa, BRISBICHHUIO 3aBUCUMOCTEH MEXy 0ObEKTaMH,
SIBIICHUSAIMU, MIPOLIECCAMMU;

* CaMOCTOSATEIHHO (OPMYITUPOBATH OOOOIICHHS U BBIBOJBI TI0 pe3yIbTaTaM MPOBEICHHOTO HAOIIOICHMSI,
HCCIIEI0OBAHUS, OLIEHUBATh JIOCTOBEPHOCTD IIOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 0000IIEHNI;

¢ IIPOTHO3MUPOBATH BO3MOKHOEC Pa3sBUTHUE IIPOIIECCA, & TAKXKE BBIABUTATh IIPCAIIOJIOKCHUA O €TI0 Pa3BUTHH
B HOBBIX YCJIOBHAX.

Pabora ¢ undopmarmeii:

* BEISIBJIATH JIe(UIMTH WHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX JIUIsl OTBETA HA BOMPOC M JJISl PEUICHHUS
3a/1a4u;

* BBIOMpPATh MHPOPMALMIO U3 UCTOYHMKOB Pa3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO Pa3INYHBIX BUJIOB U (hOPM NpecTaBICHUS;

* CTPYKTYpHpPOBaTh HH(POPMALIUIO, IPEACTABIIATE €€ B pa3IMYHbIX (hopMax, MIUTFOCTPUPOBAThH IpaQUUECKH;

* OLIEHUBATh HAIEKHOCTh UH(POPMALIMH TI0 CAMOCTOATENBHO CPOPMYITMPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KOMMYHUKamueHwle Oelicmsus, obecneyusarom c@opmMupo8anHOCmb COYUATbHBIX
HABLIKOB 00Y4aAIOUWUXCAL.

Oo6menne: 0 BocmpuHUMATh U (HOPMYITHPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSIMH M IIEISAMH
0OIIIeHUsI; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y PEIIeHUs 3a/1a4i, KOMMEHTHPOBATh TIOJIYU€HHBIN Pe3yIbTaT;

* B X0J1e 00CYXIeHHUsI 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOM TeMbl, TPOOIEMBI, peIIaeMoil 3a1auu,
BBICKa3bIBAaTh MJICU, HAIICJICHHbIC HA MOUCK PEIICHMS; COTOCTABIATh CBOM CYKICHHS C CYXACHUSMU APYTUX
YYaCTHUKOB JlMaiora, oOHapy>KMBaTh paziiMdyve U CXOJICTBO MO3UIMIl; B KOPPEeKTHOH ¢opme (popmynnpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

* IPE/ICTABIIATh PE3YNIbTAThl PEIICHUS 3a[aul, SKCIIEPUMEHTA, UCCIIEeI0OBAHUS, TPOEKTA; CAMOCTOSATEILHO
BbIOMpaTh (hOpMaT BBHICTYIUJICHHS C YUETOM 3ajjau MPEe3eHTAllMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyIHUYECTBO:

* IOHUMaTh M MCHOJB30BaTh MPEUMYILECTBA KOMAaHJHOW M HMHIUBUIYAIbHOW pabOThl MPHU pELICHUU
y4eOHBIX 33/1a4; IPUHUMATH 11€JIb COBMECTHOM JESITeTbHOCTHU, INIAHUPOBATH OPraHU3alMI0 COBMECTHOM paboThl,
pacnpenensiTs BUAbI padOT, JOrOBapuUBaThCA, 0OCYKIATh MPOLECC M pe3ynbTaT paboThl; 0000maTh MHEHUS
HECKOJIbKUX JIFOCH;

* y4acTBOBATh B IPYNMNOBBIX opMax paboThl (0OCykaeHUs, 0OOMEH MHEHUSMH, «MO3TOBbIE IITYPMBD» U
T.I1.); BBINOJHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JAEUCTBUSA C OPYTMMHU YJI€HAMHU KOMaHJbI;
OIICHMBATh Ka4yeCTBO CBOEro0 BKJaJa B OOLIUN MPOIYKT MO KPUTEPHUsM, CHOPMYIUPOBAHHBIM yYACTHHUKAMU
B3aMMO/ICHCTBHSL.

3) Vuusepcanvnvie pezynamusnule Oeticmaus, obecneyugarom hopmuposanie CMulCI08bIX YCIMAHOBOK U
HCUSHEHHBIX HABbIKOS TuyHocmu. CaMOopraHu3alms:

* COCTaBJISATH IJIaH, alNTOPUTM pEIIeHUs 3aJaud, BHIOMpATh CIOCOO pEHIeHHs ¢ y4ETOM HMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHUH ¢ yu€TOM
HOBOM MH(}OpMALIUH.

CaMOKOHTPOJIb:

* BIaJieTh HAaBBIKAMHU MO3HABaTEIbHOM pC(I)HeKCI/II/I KaK OCO3HaHHd COBCpIIaCMBbIX JEeUCTBUI U
MBICJIIUTCIIBHBIX MIPOLCCCOB, UX PE3YJIbTATOB; BJIAJACTH criocoboamMu CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoLecca n
pe3yiibTaTa pCUICHUA MaTeMaTH4eCKOM 3aaa4u,

® IPpEABUACTE TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IPH PEHICHWU 3aJadl, BHOCUTH KOPPEKTUBLI B
ACATCIBHOCTb Ha OCHOBE HOBBIX O6CTO$ITCJ'IBCTB, JaHHBbIX, HaliJICHHBIX OI_I_II/I6OK, BBISIBJICHHBIX pr,[[HOCTCfI;



* OLIEHUBATh COOTBETCTBHME PE3Y/bTAaTa LEIU U YCIOBHUSIM, OOBSACHATh MPUYUHBI JOCTHXKEHUS WIN
HEIOCTHKEHHS PE3YJIbTATOB JESATEILHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OI[CHKY IPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

10 kaacce
‘{nc.na M BBIYUCJICHUSA

e CB00OJHO ONEPUPOBATH IMOHATHSAMHU: pAIMOHAIBHOE YHCIO, OSCKOHEYHAs IMepUoarudecKas IpoOb,
MMPOUCHTHI; UPpAUMOHAJIBHOC YHUCJIO; MHOXCCTBA pallMOHAJIBHBIX H IICﬁCTBPITGJII)HBIX Yuceii; MOo4yJib
JNEUCTBUTEIILHOIO YHCIIa.

* IlpumensaTs qpodu W MPOUEHTHI JJIs pEelIeHUs NMPUKIAJHBIX 337a4 U3 Pa3IMYHBIX OTpaciel 3HaHWW U
peanbHOM KU3HH.

* IlpumensTe TPUOTMKEHHBIE BBIYUCIICHUS, MPaBUJIA OKPYIJICHHS, MPUKUAKY W OIEHKY pe3yibTaTa
BBIYKCIIEHUH.

*  (CB000aHO ONEpPUPOBATH MOHATHUEM: CTEIIEHD C LIEIbIM MIOKa3aTeJIeM; NCIOIb30BaTh MOAXOAAIIYI0 (GOpMY
3aMyucy JeMCTBUTENLHBIX YHCEN ISl PEeLIeHUs] MPAKTUYECKHUX 3a71a4 U MIPEJICTaBICHUS TaHHBIX.

*  CB00OOJIHO OTIepUpOBATH MOHATHEM: apU(METUUECKUI KOPEHb HAaTYpaJIbHOW CTEEeHH.

*  (CB000JHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHAIBLHBIM MTOKA3aTEIEM.

*  (CB000JHO ONMEpUPOBATH MOHATHAMHU: JOrapudM Uuciia; JeCATUUHbIE U HaTypaJIbHbIE JOrapu(MBbL.

*  (CB000/JHO ONEpUPOBATH MOHATHIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMEHTA.

*  OnepupoBaTh NOHATHAMU: APKCHHYC, aPKKOCHHYC M APKTAHI'€HC YACIIOBOTO apryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

e (CB00OIHO OnepHUpOBaTh MOHATHSAMU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbLHBIC YPaBHEHUS H
YPaBHEHUS-CIIEICTBUS; PABHOCHJIBHBIE HEPABEHCTBA.

o [IpumeHATh paszIMYHBIE METONBI PEIICHHS PANUOHATIBHBIX W JAPOOHO-pAllMOHATIBHBIX YpPaBHEHUI;
IIPUMEHATH METOJ UHTEPBAJIOB ISl PELLIECHUS HEPABEHCTB.

e (CB00OAHO oOMEpUPOBATH MOHATHUSAMHU: MHOIOWIEH OT OJHOW IEPEeMEHHOH; MHOTOWIEH C LEJNbIMH
ko3¢ unmenTaMmu, KOpHU MHOrOWIEHA; MPUMEHATH JeNICHHEe MHOTOYIeHAa Ha MHOTOWIEH C OCTAaTKOM,
TeopeMy be3y u Teopemy Buera s pemenus 3agad.

e  (CB00OIHO OMEPUPOBATH MOHATHIMU: CUCTEMA JIMHEHHBIX YpaBHEHHH, MaTPHUIIA, OTPEACTUTENb MATPHUIIBI 2
X 2 W ero reoMeTpUYECKUI CMBICI; MCIIONb30BATh CBOMCTBA ompeaenuTens 2 X 2 A BBIYUCIEHUS €ro
3HAYEHUS, MPUMEHATh ONPENCIUTENHN JUIsl PEIICHUs CUCTEMbl JIMHEHHBIX YpaBHEHHH; MOAEIUpPOBATh
pealibHble CUTYallMM C TIOMOILBIO CHCTEMBbI JIMHEHHBIX YpaBHEHUH, UCCIEA0BaTh MOCTPOECHHBIE MOJIEIHU C
MOMOILBbIO MATPHIL U ONpPEAETUTENEH, UHTEPIPETUPOBATH IMOJIYYEHHBINA pe3yJIbTar.

e lcnonw30BaTh CBOMCTBA JEHCTBHI C KOPHSIMH JIJIsl PEOOPa30BaHUS BEIPAYKEHHH.

e BpmonHATH NpeoOpa3oBaHUS UYWCIOBBIX BBIPAKEHHH, COAEPKAIIMX CTENEHH C PalMOHATBHBIM
MOKa3aTeJIeM.

e  lcnonn30BaTh CBOMCTBA JOrapu(MoB i1t IpeoOpa3oBaHUs JOrapu(hMHIECKUX BBIPAKCHUI.

e  (CB00OIHO OMEPHPOBATH MOHATUSIMH: HPPALIMOHATIBHBIE, TTOKA3aTENbHBIC U JIOTAPU(PMHUYECKHE YPABHEHUS;
HaXOAUTh UX PEIICHUS C OMOILIBI0 PABHOCHIIbHBIX MEPEXO0/I0B WIIM OCYILECTBIISIS MPOBEPKY KOPHEH.

e [IpumMeHATb OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYJIbl i MPeoOpa3oBaHUsl TPUTOHOMETPUUECKUX
BBIPAXKEHUH.

e  (CB00OIHO ONEPUPOBATH MOHATHEM: TPUT OHOMETPHUECKOE YPaBHEHUE; TPUMEHATh HEO0X OJJUMBbIE (hOPMYJIbI
JUTSl pEIEHUSI OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX YPaBHEHUI.

e  MogenupoBaTh peaibHble CUTYallMH Ha S3bIKE aNreOphl, COCTABIAThH BHIPAKEHUS, YpaBHEHNU S, HEPABEHCTBA

10 YCJIOBUIO 33J]aui, UCCIEA0BaTh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM amapara anreOpsbl.



DyHKuuM U rpapuku

CBOOOTHO oOmepHpoBaTh MOHATUAMHU: (PYHKIUS, CHOCOOBI 3amaHus (DYHKIIMU; B3aMMHO OOpaTHbBIC
¢bynkuuu, xKoMmo3unus (GyHKuMA; rpaduK (YHKIHUW; BBIMOJHATH 3JEMEHTapHbIE NpeoOpa3oBaHUs
rpaduKOB (QYHKITHA.

CB00OHO ONEPHPOBATH MOHATUSAMH: 00JIACTH OTPENENICHUSI U MHOKECTBO 3HaueHWH (pyHKIWHU, HYIH
(GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB0OOHO OMEpPUPOBATH MOHATHAMH: UYETHBIE W HEUYETHbIC (QYHKIUH, NEpUOIUYEcCKHe (QYHKIUH,
MPOMEXKYTKA MOHOTOHHOCTH (DYHKIMHM, MaKCUMyMbl M MHHUMYMBI (DYHKIHH, HauOoJblIee W
HaMMEHbIIIee 3HaYCHNEe (PYHKIMH Ha TIPOMEXYTKE.

CB00OOHO OmMEpUPOBATh MOHATHUSMH: CTETICHHAs (QYHKIHS C HATYPAIbHBIM M IENBIM TOKa3aTeseMm,
rpadMK CTENeHHOH (YHKIMU C HATYypaJbHBIM H IIEJIBIM MOKa3aTeNeM; TpadiK KOPHS N-0# CTEeTeHu Kak
(GyHKIMM 0OpaTHOM CTENEHU C HaTypaJlbHbIM IOKa3aTelIeM.

OmnepupoBaTh MOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs W JPOOHO-TMHEWHas (QYHKIMH, BBITIOJIHSITH
AIIEMEHTAPHOE MCCIEIOBAHNE U TOCTPOSHHE UX TPAQHKOB.

CB00OHO OmEpUpPOBaTH MOHATHAMHU: TOKa3aTedbHas W Jorapupmuueckas (yHKIUH, WX CBOWCTBA H
rpadMKu; UCIIOIB30BaTh UX rPpadUKU ISl pEeHICHUS] YpPaBHEHUH.

CB0oOOHO  omepupoBaTh  IMOHATHUSAMH:  TPUTOHOMETpPHYECKAass  OKPYKHOCTh,  OIpeesieHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YNCIOBOTO apryMEeHTa.

Hcnonw3oBatk rpadukn GyHKIUIH I HCCIETOBAHUS TPOIIECCOB M 3aBHCUMOCTEH MPU pEIIeHUH 3a1ad
U3 JPYruxX y4eOHBIX TPEAMETOB M PeajbHON JKU3HM; BBIpAXaTh (POpPMyJaMH 3aBHCHUMOCTH MEXIY
BEIMYMHAMH.

Hauaja MmaTeMaTH4ecKOro aHajau3a

CB00OOJHO OTEPHPOBATH MOHITHUSAMHU: apu(PMETHUECKass U TeoMeTpHYecKas Mporpeccusi, OECKOHEUYHO
yOBIBarOIIasi reOMeTpUYECKast MPOTPECCHsT; IMHEHHBI U SKCIIOHEHITMAIBHBIN POCT, (POPMYIIa CIIOKHBIX
MPOIICHTOB; HIMETh MPECTABIICHUE O KOHCTAHTE e.

Hcnonp30BaTh MPOTrpeccuy IS PEHICHUS peaibHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

CB00OIHO OTEpUPOBATh MOHATHSIMH: MOCIECIOBATEIBHOCTD, CIIOCOOBI 3a/aHUs MOCIIEI0BATEILHOCTEH,
MOHOTOHHBIE M OTPaHUYCHHBIE TTOCIICA0BATEIIFHOCTH; IOHUMATh OCHOBBI 3aPOKICHHUS MAaTEMAaTHIECKOTO
aHaJM3a KaK aHajan3a OCCKOHEYHO MaJIbIX.

CB00OOJHO OmNEpUPOBaTh MOHATUSMU: HENPEpPhIBHbIC (DYHKIMU; TOYKK pa3pbiBa Tpaduka (QYyHKIUU;
ACUMIITOTHI rpaduka GyHKITHH.

CB00OOJHO oOIEepUpoBaTh TMOHATHEM: (YHKIMS, HENpepbIBHAS HAa OTpPE3Ke; IMPHMEHSATh CBOWCTBA
HETPEPbIBHBIX (DYHKIUHU IS pEIICHUS 3a/1a4.

CB000IHO OTIEPUPOBATH TIOHSATHIMH: IIEPBasi U BTOpasi MPOU3BOIHbIC (DYHKIIUH, KacaTelbHas K rpaduky
GyHKIMU.

BbIUuciaTe 1poW3BOJHBIE CYMMBI, TPOM3BEICHUS, YAaCTHOTO W KOMIIO3HMIIMU JBYX (DYHKIIMIA; 3HAThH
MIPOU3BOJIHBIE AIIEMEHTAPHBIX (DYHKITUI.

Hcnonb30BaTh reoMeTprUUecKuii M GPU3MUECKUN CMBICI IPOU3BOAHOM TS pelieHus 3a1ay.

MHo:xecTBa M JIOTHKA

CB00601HO OIIEPUPOBATH MOHATHSAMH: MHOKECTBO, OTIEpaIli HaJl MHO)KECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JUlsl ONIMCAHUS PEATIbHBIX NIPOLIECCOB U SBICHUM,
IIPU PELICHNH 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB.

CB0OOJHO oOmepupoBaTh MOHATUSIMM: OIpeEJAeieHHe, TEopeMa, YpaBHEHHE-CIEeICTBHE, CBOMCTBO
MaTeMaTH4YeCKOTO 00BEKTa, JOKAa3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS U HEPABEHCTBA.



11 kiaacce Yucaa u
BBIYHMCJICHHUSI

CB0OOOTHO OTIEPUPOBATH TOHITUSMH: HATYPAILHOE U IIEJI0€ YUCIIO, MHOXKECTBA HATYPAIBHBIX U IENbIX
YHUCEJN; UCIOJb30BaTh npu3Haku aenumoctu uenbix uuces, HOJ u HOK naTypanbHbIX ymcen st
peLIeHMs 3a/1a4, IPUMEHSATh aropuT™M EBKIIHAA.

CB0OOTHO OTEepHPOBATh MOHATHEM OCTATKA TI0 MOJIYJII0; 3aITUCHIBATh HATYpAIbHBIC YHCIIA B PA3TUIHBIX
MO3ULUOHHBIX CUCTEMAX CUHUCIICHHUS.

CBOOOJTHO OIMEpUPOBATH MOHATHSIMH: KOMIUICKCHOE YHCJIO W MHOXECTBO KOMILIEKCHBIX YHCEIT;
MPEACTABIIATh, KOMIUIEKCHBIE YHCIIa B alreOpandeckod U TPUTOHOMETPUUYECKOW (popme, BBIMOTHSTH
apudmeTHUecKue onepanuy ¢ HUMU U H300pakaTh Ha KOOPIMHATHOM TIJIIOCKOCTH.

YPaBHeHI/[H H HEPABCHCTBA

CBOOOJIHO omepupoBaTh MOHSTUSIMHU: HpPpalMOHAJIbHBIE, IOKa3aTelbHbIE M Jorapudmuueckue
HEPAaBEHCTBA; HAXOUTh UX PELIEHUS C IOMOIIBIO PABHOCUIIBLHBIX MIEPEXO0B.

OcyiecTBiATh 0TOOP KOPHEW MPU PEILIEHUH TPUTOHOMETPUUECKOTO YpaBHEHHUS.

CB0OOOJTHO oOmepupoBaTh MOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO; IMPUMEHSATh HEOOXOAMMBIE
(bopMyIIbI TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

CB0001HO OTIEPUPOBATH MOHATHSIMH: CUCTEMA  COBOKYITHOCTh YPaBHEHU M HEPABEHCTB; PABHOCHIIbHBIE
CUCTEMBbl U CHCTEMBI-CIIEACTBUSI; HAaXOOUTh PEUICHUS CHUCTEMbl M COBOKYIHOCTEW pallOHAIbHBIX,
MppalMOHANIbHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Pematp pannoHaibHble, HppallMOHAIbHbIE, TIOKa3aTeNbHbIE, JOTapu(MUIECKIE U TPUTOHOMETPUYECKHE
YpaBHEHHUS U HEPABEHCTBA, COJIEPKALINE MOJTYIN U ITapaMeTphbI.

[IpumensaTh rpaduyeckue METOAbI JUId pEUICHUs YPaBHEHUH M HEPaBEHCTB, a Takke 3ajad ¢
apaMeTpamu.

MojenupoBaTb peajlbHble CHUTyallud Ha s3bIKE aureOpbl, COCTaBIATh BBIPAKEHUS, YpPaBHEHMS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIENOBATh IOCTPOEHHBIE MOJEIIN C HCIIOJIb30BAHNEM
anmnapara ajnreOpbl, HHTEPIPETUPOBATh NOJYYEHHBIH Pe3ysIbTaT.

@D yHKkuuM U rpapuku

Crpoutb rpadukyd KOMHO3UIMHA (YHKIHI C MOMOIIBIO 3JIEMEHTAPHOIO HCCIEAOBAHUSA U CBOMCTB
KOMITO3UIIUH IBYX (QDYHKITUH.

Crpoutb reomMmeTprueckre 00pas3bl ypaBHEHUN U HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH.
CB00OAHO OTEeprUpOBaTh MOHATHIMU: I'PaUKNA TPUTOHOMETPUUECKUX (PYHKITHIL.

[TpumensaTh GyHKIMH I MOJICIIUPOBAHUS U UCCIICIOBAHMSI PEATbHBIX IIPOIIECCOB.

Haygaja MmaTeMaTH4€CKOI0 aHAJIN3a

Hcnonp30BaTh NPpOU3BOAHYIO JUIS UCCIAE0BAaHMS (DYHKIIMA HAa MOHOTOHHOCTD M 9KCTPEMYMBI.
Haxoaute HanOobliee 1 HAaMMEHbIlee 3HaYeHUs PYHKIMH HETIPEPHIBHOM Ha OTpE3Ke.

Hcronp30BaTh MPOU3BOIHYIO [UISl HAX0XKJICHUSI HAMITYUILIETO PEICHUS B IPUKIAJHBIX, B TOM YHUCIIE
COLIMAJIbHO-9KOHOMHUYECKUX, 3a]1auax, Ul ONpeaeSICHUsI CKOPOCTH M YCKOPEHUS Ipoliecca, 3a1aHHOTO
¢bopmynoit mim rpagukom.

CB00601HO ONIEPUPOBAThH HOHATUAMU:  TIepBOOOpa3Has, OTpeIeEHHBIN UHTErpai;
HaXO0JIUTh MEepBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIUI U BRIYUCIIATH UHTETpal o popmyiie
Herotrona—IJleii6Huna.

HaxonuTh miomaay miockux GUryp u 00bEMBbI Tl ¢ MOMOIIBIO HHTETpaa.

HNmers mpencrtaBieHue O  MaTeMaTMYeCKOM  MOJEIMPOBAaHMM  Ha  INPUMEPE  COCTaBJIEHHSA
middepeHnanbHbIX ypaBHEHUH.

Pemate nmpuxiagHble 3a/1a4d, B TOM YUCIE COLMAIBbHO-3KOHOMUYECKOTo M (PM3NYECKOTO XapakTepa,
CpeACTBaMHU MaTeMaTHYECKOTO aHAIIN3a.



COJAEPKAHME YYEBHOI'O KYPCA (I10 'TOAAM OBYUYEHUA)

10 kaace
Yucaa v BIYUCICHUSA

Parmonanbubie yncna. OOBIKHOBEHHBIC M JIECATUYHBIE IPOOU, TPOLICHTHI, OECKOHEYHBIE TEPHOANYECKHE
npoou. [IpumeHeHue TpoOeit 1 MPOIICHTOB ISl PEIICHHUS TPUKIIAIHBIX 337a9 U3 Pa3IMYHbIX OTpaciiei 3HAHUW U
peanbHOM KU3HHU.

JleiicTBuTenpHple uMcna. PanuoHanbHble M HMppalMOHAIbHbIE 4YHClIa. ApUPMETHYECKHUE OIepaluu ¢
NENCTBUTENBLHBIMU YKCIaMU. MOy b IEMCTBUTEIBHOTO YKCia U ero cBoiicTBa. [IpubmmkEHHBIC BRIUMCICHUS,
IIpaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BbIYUCICHUH.

Crenenp ¢ 1nenbiM nokazatesneM. buHom Hbrotona. Mcnosb3oBanue noaxopasiied (Gopmbl 3amucH
JNEUCTBUTENBHBIX YUCEN JUISl pELICHUsI TPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTETIEHHU U €T0 CBOWCTBA.

CreneHsp ¢ pallMOHAIBHBIM TIOKa3aTelIeM U €€ CBOWCTBA; CTENEHb C IEHCTBUTEIBHBIM MIOKA3aTeNIEM.

Jlorapudwm uucna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUSI 1 HEPABEHCTBA

ToxnectBa W TOXAECTBEHHbIE MpeoOpa3oBaHMsA. YpaBHEHHE, KOpPEHb ypaBHeHHs. PaBHOCHIIbHbBIE
ypaBHEHUS U ypaBHEHUs-cleAcTBUSA. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OcHOBHBIE METObI PELICHHUS LEbIX U APOOHO-pAlMOHAIBHBIX YPaBHEHUI U HEPABEHCTB. MHOTOWIEHBI OT
OJHO MepeMeHHOH. /leeHrne MHOro4JieHa Ha MHOTO4JIEH ¢ ocTaTKOM. Teopema be3y. MHOrousieHs! ¢ nenabMu
koddurmentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

WppaumnonansHble ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHUS HPPALMOHAIBHBIX YPABHEHUM.

[TokazarenbHblie ypaBHeHUsA. OCHOBHBIE METO/IbI PELIECHUS NTOKA3ATEIbHBIX YPAaBHEHUM.

[TpeobpazoBaHme BEIPAKEHHI, COIEPIKAIINX JIOTAPHPMBI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/IbI PELLICHUS JOrapu(PMUUECKUX YpaBHEHUIL.

OcHoBHBIE TpUroHomerpuueckue (opmynsl. IlpeoOpa3oBaHue TPUTOHOMETPUUYECKUX —BBIPAKEHHIL.
Penrenne TpuroHOMETpUYECKUX YPABHEHHM.

Pemienue cucrem JMHEHHBIX ypaBHEHUH. MaTpuiia CHUCTEMbl JIMHEHHBIX ypaBHEHUH. OmnpenenuTenb
MaTpHIIbl 2X2, €r0 TEOMETPUUYECKUI CMBICT U CBOMCTBA; BHIYMCIICHUE €0 3HAUCHUS, IPUMEHEHHE ONpeIeTUTeNs
JUIsl pELIEHUsI CUCTEMBbI JIMHEWHBIX YpaBHEHUH. PenieHue npuKIagHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JINHEHMHBIX
ypaBHeHUH. MccnenoBanye nocTpOCHHON MOJIENM C TOMOILBIO MaTPUILL U OIIPEAETUTENEH.

[locTpoeHne maTeMaTH4ECKMX MOJENEN peaJbHOM CUTyallMd C MOMOIIBIO) YPAaBHEHUN U HEPaBEHCTB.
[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a/ad U 3a/1a4 U3 Pa3IM4YHbIX oOiacTeit
HayKU U peaIbHOU KU3HH.

DyHKUUH U rpaduku

OyHKIMsA, cnocodbl 3aaanus ¢GyHkuuu. B3anmHo oOparuble ¢pyHkunu. Kommosummst ¢ynkuuii. ['padux
¢byHKIMU. DIeMeHTapHble TpeoOpa3zoBaHus rpadMKoB (QyHKIIHUH.

OO6nacte ompeneneHus M MHOXKECTBO 3HadeHuM ¢ynkumu. Hymn @ynkumun.  IIpomexyTku
3HaKonocTosHCTBa. YéTHble M HeuéTHble QyHkuMH. Ilepumognueckue ¢ynkuuu. [IpoMexyTku MOHOTOHHOCTH
¢byHkuu. MakcuMymbl U MHUHUMYMbl (GyHKIUM. HawmOonbliee M HauMeHbIee 3HAaYeHUS (QYHKIHMUA Ha
IIPOMEKYTKE.

JIuneitHas1, KBaipaTU4Has U APOOHO-IMHEHHAs QyHKINU. DIeMEeHTapHOe UCCIIEI0BaHUE U IIOCTPOCHUE MX
rpaguKoB.



CrenenHas (hyHKIUS C HATYpaJbHBIM | IIENIBIM MOKaszareieM. EE cBoiicTBa u rpaduk. CBoiicTBa U rpadux
KOpPHSA N-0if CTeTeHu KaK (GyHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTEeIIEeM.

[TokazatenpHast u jorapudmuueckass (QpyHKIHH, UX CBoiicTBa M rpaduku. Mcmomb3oBanue rpadukoB
GbyHKUIUH 11 pereHus] ypaBHEHHA.

Tpuronomerpuueckas OKpy>KHOCTb, OIIPEAEICHIE TPUTOHOMETPUUECKUX (PYHKIIMHA YUCIOBOTO apryMeHTa.

OyHKIIMOHATBHBIE 3aBUCUMOCTH B PEaJIbHBIX MpoIeccax H siBIeHUX. [ paduku peanbHBIX 3aBUCIMOCTEH.
Hayana MaTeMaTH4€CKOI0 aHAJIHU3A

[locnenoBarenpHOCTH, CHOCOOBI 3a/laHUsl IOCIENOBATENIbHOCTEH. MeTon MaTeMaTH4eCKOW WHIYKIHH.
MOHOTOHHBIE ¥ OI'PaHUYEHHBIE MT0CIIEI0BATEIbHOCTU. VIcTOpUS BOSHUKHOBEHUS MAaTEMaTHUYECKOIO aHAIN3a KaK
aHanM3a OECKOHEYHO MaJIbIX.

Apudmernyeckas u reoMeTpuyecKas nporpeccuu. beckoneuno  yObiBaromias
reoMeTpHuuecKas porpeccusl. Cymma OEeCKOHEYHO YOBbIBaIOLIEH reOMeTpUYECKOU
nporpeccuu. JIMHEHBINA 1 SKCIIOHEHIMAIIBHBIN pocT. Yneno e. @opMyrna CII0KHBIX ITPOLIEHTOB.
Hcnonp30Banue Mporpeccuu Uil pelIeHUs pealIbHbIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble QyHKIMM U UX cBoiicTBa. Touku paspeiBa. ACUMOTOTHI rpagukoB ¢yHkumii. CBoiicTBa
GyHKIMI HenmpepbhIBHBIX Ha OTpe3ke. MeToa MHTEpBAJlOB NSl pelleHUs HepaBeHCTB. lIpuMeHeHue CBOMCTB
HEeNpephIBHBIX (PYHKIUHN AJIs peleHus 3a1au.

[lepBas u BTopas mpousBogHble (QyHKIUU. OnpeneneHue, reoMeTpPUYECKUNH U (U3NYECKUN CMBICIT
MIPOM3BOJIHOM. YpaBHEHHE KacaTeNbHON K I'paduKy HyHKIUH.

[IpousBoHbie eMeHTapHbIX GyHKIMMA. [Ipon3BoaHas CyMMBI, POW3BEIEHNUS, YACTHOTO M KOMIO3UIIMHI
(hyHKIUH.

MHoxecTBa U JIOTHKA

MHO3K€eCTBO, OINepalny HaJl MHOXECTBAaMU U MX CBoWcTBa. J(marpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO aIllapara Julsi ONIMCAaHUs PEATBHBIX MPOLIECCOB U ABJICHUH, IIPU PEIICHUH 3aa4 U3
APYruX y4eOHBIX IPEIMETOB.

OmnpeneneHue, Teopema, CBOMCTBO MaTeMAaTH4ECKOTO OOBEKTa, CIEACTBUE, JI0Ka3aTeNbCTBO,

PaBHOCUJIbHBIE YPaBHEHUS.
11 kaacce
Yucia 1 BLIYUCTICHUSA

Harypanbhubie u nensie yncna. [Ilpumenenne npuszHakoB aenumMoctu nensix uncesn, HOJl u HOK, ocratkoB
0 MOJYII0, anroputMa EBkinaa [uist penienus 3a/1a4 B LeTIbIX YMCIax.

KommuiekcHbie uncna. Anrebpandeckas U TpUroHOMeTprueckas (OpMbl 3alMCH KOMILIEKCHOTO YHCIIA.
Apudmernyeckue oreparuu c KOMIIJIEKCHBIMU YHCIIaMH. N3o0pakenune
KOMILJIEKCHBIX YHCENl Ha KOOpAWHATHOM miockoctu. @opmyna Myaspa. KopHu N-oii cTeneHu n3 KOMILIEKCHOTO
yucna. [[puyMeHeHre KOMIUIEKCHBIX YUCEN JIJIs PeIIeHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.
YpaBHeHHS U HEPABEHCTBA

Cucrema U COBOKYIMHOCTh YPAaBHEHUN U HEPABEHCTB. PAaBHOCUIIBHBIE CHUCTEMBI U CUCTEMBI-CIEICTBUS.
PaBHOCHIIbHBIE HEpaBEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C TOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH.
Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIIECHHS TOKA3aTEIbHBIX U IOTAPU(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIHBIX HEPABEHCTB.

OcHOBHEIE METOBI pelieHus CHCTEM n COBOKYITHOCTEH palMOHAIIbHBIX,
HppalMOHAIILHBIX, TIOKA3aTeNbHBIX U TOTApU(MUIECKUX YPaBHEHUH.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C MApaMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEILICHNIO0 MAaTEMATUYECKHX 3a/1a4 U 3a]1a4 U3 Pa3IMuHbIX
oOacTeil HayKu U peasIbHOM KU3HH, HHTEPIPETaLUs TOTYIeHHBIX PE3yIbTaTOB.
DyHKuuM U rpapuku

I'padux xomnozummu ¢pynkuuii. ['eomerpuyeckre 06pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPJMHATHON
IJIOCKOCTH.

Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U TPAPHKH.

I'paduueckre METOIBI pelieHHs] YpaBHEHUH W HepaBEHCTB. | paduyeckre MeTonbl penieHus 3amaad ¢
rapaMeTpamu.

Hcnonp3oBanue rpaduKoB QYHKIHHA 7151 UCCIIEIOBAHUS MPOLIECCOB U 3aBHCUMOCTEH, KOTOPBIE BOZHUKAIOT
IIPU pelIeHUH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB U pealbHOM JKU3HHU.
Havyana MaTemaTH4ecKoro anajiusa

[IpumeHneHne npon3BOHOM K MCCIeI0BaHUIO QYHKIIMI HAa MOHOTOHHOCTB U 3KCTpeMyMbl. HaxoxneHue
HauOOJIBIIEr0 U HAUMEHBILIET0 3HAYCHHU I HEMTPephIBHON (YHKIIMU Ha OTpE3KE.

[IpumeHeHre MPOM3BOJHON Ui HAXOXK/IEHUS HAWJIy4IIero pelleHHs B MPUKIAAHBIX 3a/adax, JUIs
oTpe/ieNIeHUs] CKOPOCTH U YCKOPEHHSI MpoIiecca, 3aJaHHOTO (popMysioi miu rpadukoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. I[lepBooOpasHble 3JIeMEHTApHBIX (QYHKIUIL.
[IpaBuna Haxosk1eHUs TEPBOOOPa3HBIX.

Wuterpan. ['eomeTpudeckuii cMbICT WHTErpajia. Beraucienne onpenenéHHoro HHTerpaia mo gopmysne
Herorona—IJleiiOnua.

[Ipumenenue uHTErpasa Juis HaX0IeHUS MII0IAAeH MI0CKUX (PUryp u 00bEMOB reOMETPUUYECKUX TEJ.

[Ipumepsr pemennii qudepeHnnanTbHBIX ypaBHEHUNA. MaTeMaTH4ecKoe MOJCIHMPOBAHNE PEaTbHBIX
MIPOIIECCOB C MOMOIIBIO U HEepeHITNATBEHBIX YPaBHEHUM.



TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA
(TIO TOJAM OBYYEHMST)
10 knacc (68 yacos)

HasBanue paznena OcHoBHoOe coaep;kaHue pa3aesia OcHoBHBIE BH/IbI JAeATeIbLHOCTH
(K0JIM4YeCTBO (Tembl) o0yualonmxcs

4acoB)

MHo»xecTBO MHoxecTBO, oIepanuu Haj | Mcnmob30BaTh TEOPETUKO-MHOKECTBEHHbIN
JEUCTBUTENBHBIX MHOXECTBAMM M KX  CBOMCTBA. | ammapar il ONHMCAHMS XOJa PELICHHS
YHUCEIL Jnarpammel DOiinepa—BeHHa. | MaTEMaTUYECKUX 3a/1ad, a TAKXKE PEalIbHBIX
MHOro4JIEHBI. IIpuMmeHEeHNE TEOPETUKO- IIPOLIECCOB U ABJICHUM.

Parionansubie MHO’KE€CTBEHHOTO anmapara | OnepupoBaTh MNMOHATHAMHM:  PallMOHAIBHOE
YPaBHCHHUA 1 perreHus 3amay. 4yHucio, OecKOHeuHas NepuoauyecKas apoOb,
HEPaBCHCTBA. ParmonanbHbIe YyclIa. | TPOLIEHTHI; UPPALMOHATIBHOE U AEHCTBUTEIBHOE
CHCTfMH OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, | 4HCII0; MOTY/Ib

HHHGHHHXU IIPOLECHTEI, OECKOHEUHBIE | feliCTBUTENHHOTO 4Hcia; MCOoJb30BaTh dTU
YPaBHCHUH nepuoaudeckue Apoou. Ipumenenne | nopgrus IIpU TPOBEJIECHUH PACCYKICHHN H
(9w npo6eif ¥ TPOIEHTOB IS PENIeHHs

MPUKJIQTHBIX 3a/1a4.

JlelicTBUTENbHBIE quCa.
PanmonanbHple W MpparMOHATBHBIC
yucna. ApudMeTHuuecKre ornepanuu ¢
JNEMCTBUTEIbHBIMU YHCIaMU. Moayib
NEHCTBUTENIPHOTO  YHUCla U €ro
CBOIICTBA. [TpubmmxEHHBIC
BBIUMCJICHUS, TMIpaBUJIa OKPYIJICHUS,
NMpPUKHJIKA W  OLEHKa pe3ylbraTa
BBIYMCIICHUH.

OcCHOBHBIE METO/IbI PELICHUS LIETBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUH U
HepaBeHCTB. MHOTrOUJIeHbl OT OJHOMN
nepeMeHHoM. /lenenne MHOTOYIeHa Ha
MHOTrO4JIeH ¢ ocTaTKkoM. Teopema besy.

MHuoro4neHs! c HEIBIMA
ko3pdumentamu. Teopema Buera.
Pemenue CHCTEM JIMHEWHBIX
YPaBHEHUI. Marpuna CUCTEMBI

JUHENHBIX ypaBHEHUU. OlpenenuTeis
MaTpUIbl 2X2, €ro reoMeTpUYEeCKU
CMBICII M CBOMCTBA; BBIYHCIICHHE €TI0
3HAUEHUS; IPUMEHEHUE ONPENEIUTENS
JUI PpEUICHMs] CHCTEMbI JIMHEHHBIX
ypaBHEHUH. Pemienue mNpuKIIagHBIX
3a/1a4 ¢ IOMOUIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

JI0Ka3aTeNNbCTB, HPUMEHATh JPOOH U MPOLIEHTHI
JUIS pelIeHUs] IPUKIAAHbIX 33734 U3 Pa3INYHbIX|
OTpaciiell 3HAHUHN U peabHOM KU3HU.
Hcnonb3oBarh npuOIMKEHHBIE BBIYUCIICHUS,
IpaBWia OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3ynbTaTa BBIYMCICHUH.
IIpuMeHsATL pa3IUyHbIE METO[bI
pallMOHATBHBIX U

pelieHus
JTpOOHO-paITMOHATEHBIX
YpaBHEHUH; a Takke METO] MHTEpPBAJOB Js
pellleHrs HePaBEeHCTB.

OnepupoBaTtb NOHATHAMHM: MHOTOWIEH OT
OJTHOM TIEPEMEHHOM, €ro KOPHHU; NPUMEHSTh
JieJIeHne MHOTO4YJIEHa HA MHOTOWJIEH C OCTaTKOM,
teopeMmy besy u teopemy Buera mis pemienus
3ajad.
OnepupoBarb
JUHENHBIX  ypaBHEHUU,

MOHATHIMH. CCTEMA
Marpuua,
OIpECITUTEb MATPHUIIBI.

HUcnoab30BaTh CBOWCTBA ONpEeACTUTENS 2%2
JUIS. BBIYMCJICHUS €ro 3HAYCHHS, NPUMEHSTh
OmNpeNeauTeNn Uil PEHIeHUus  CUCTEMBI
JIMHEUHBIX YPaBHEHUM.

MoaeanpoBaTh  peaibHble  CHUTyallud C
MOMOIIIBI0 CHUCTEMBl JIMHEWHBIX ypaBHEHU,
HCCJIeI0BATh  TOCTPOCHHBIE  MOJEIN €
MOMOIBKD  MaTpull M OMNpeAeNuTeNeH,
HHTEPNPETHPOBATH MOJIYYCHHBIN pe3ynbTaT




OyHKIMHU U @yHk1us, c1ocoOs! 3a1aHus QyHKINH. | OnepupoBaTh MOHATHAMM: QYHKIINS,
rpaduku. Bzaumuo o6parHbie QyHKIUH. CrocoObI 3aaHus PYHKIIMH; B3aUMHO
Crenennas Komnosuuns ¢ynkuuii. I'padux oOparHbie QyHKIUH, KOMITO3UIIUS QYHKI[H,
(bYHKIUSA C TETbIM (yHukuun. dnemenrapHbie rpa¢uk GyHKIUHU, 00JACTh ONPEIEICHUs 1
[I0Ka3aTeIeM npeobpazoBaHusi rpaduKoB QYHKUHA. | viposkecTBO 3HAYECHHIL GYHKITUH, HYIH
(5 u) O6HaCTBUOHpeHeHeHH’[ W MHOKECTBO | (hyHKIMu, IIPOMEKYTKH 3HAKOMIOCTOSHCTBA;
3HaueHnH QK. Hym Qymium. JMHEWHas, KBaJipaTu4Has, IpoOHO-JIMHENHAs U
MEKYTKH 3HAKOIIOCTOSIHCTBA.
TIpome SHAKOTIOCTOAHCTBA CTeTieHHAsT (PYHKIIUN
Hérnpre 1 Heu€THBIC QyHKIMM. BbINOJHATE 3JIeMEHTapHBIE NPE0OPa3oBaHms
[epuoanyeckne GyHKINH. rpaduKoB dyHKIHiL.
[IpoMeKyTKM MOHOTOHHOCTH N
PoMe yTM OHOTOHHOC 3HATBH M YMeTh 10Ka3bIBATh YETHOCTD HITH
bymiumn. MakcuMyMmbl i MUHUMYMBL | o uarocrs, (GyHKINY, TIEPHOIMIHOCTD
¢yukimu. Hanbonblee n HaMeHblee (YHKITNH, HAXOAMTE TIPOMEKYTKH
2
3HAUCHNE PYHKLHMU HA POMEKYTKE. MOHOTOHHOCTH (DYHKIIMH, MAKCHMYMBI
Jlunelinas, KBanpaTuIHas 1 MHUHUMYMBI (YHKIMH, HAUOOJIbIIEE 1
ApOOHONMMHEHHAS (DYHKIIIHL. HauMeHbIlIee 3HaUYeHNe QYHKIUU Ha
DIIEMEHTAapHOE UCCIIEIOBAHNE M | mpoMexyTKe.
TMOCTPOEHHE TPAPUKOB STHX ®opMyJIHPOBATH H HILTIOCTPUPOBATH
bynKipi. rpaguyeckn CBONCTBA IMHENHOM,
CreneHb ¢ 1eIbIM MoKa3aTeneM. biHoM . .. .
KBaJIPATUYHOM, IPOOHO-TTMHEHHOW ¥ CTETIEHHOM
Herorona. .
(GyHKIMIA.
Crenennast QyHKIHS C HATYPaIbHBIM U
. N Beipaxkarb (popmy1aMu 3aBUCHMOCTH MEXKTY
HensIM TokaszareneM. EE cBoiicTBa n
BEJTMYMHAMH.
rpaduk .
3HaTh onpeejieHHe H CBOICTBA CTEIICHU C
IETIBIM TTOKA3aTeNeM; MOIXOAIIYI0 (opMy
3amKCH ICHCTBUTENBHBIX YUCEN IS PEIICHUS
NPAKTUYECKHX 33724 M TPEJICTABIICHUS JAHHBIX
Apudmernueckuit Apugmernyeckuii  KopeHb ®opMyaupoBaTh, 3aNHCHLIBATH B
KOpeHb N-0i HaTypaJIbHOU CTEIICHH u CHMBOJIMYECKOM (popme u
CTCIICHH. €ro CBOICTBA. HCII0JIb30BaTh CBOMCTBA KOpHs N-0i
WppanpioHanbHeie [IpeoGpazoBanus YU CIIOBBIX CTCIICHU Ui IpeoOpa3oBaHUs
ypaBHCHUA BbIP@KEHUH, CONEPHKALIMX CTENEHU H | pripaskeHuil.
9y
(9) KOpHH. Haxoautp peleHus UPPaLUOHAIBHBIX
VppatuonaibHble YPAaBHCHWA. | ypappenuii ¢ IOMOWIBIO — PaBHOCHJIBHBIX
OcHosmbre MCTOIBI PCHICHWA | nepexo0B MM OCYIIECTBISS — IPOBEPKY
UPPAOHAIBHBIX YPABHEHHH. | kopheii.
PaBHOCHITbHBIC TIEPEXO/IbI B PCIICHHH | Crponts  Tpaduk byHKIMM  KOpHA  N-oif
MppalOoHATIbHBIX YPaBHCHHH. | cremrenn kak 00paTHOM It QYHKIUK CTENEHU C
CpotictBa n  rpaduk KOpHS N-OH | yarynanpueiv nokasatenem
CTEeNeH! Kak (yHKUUU OOpaTHOM
CTEIEHH C HaTypaJbHbIM MOKa3aTeNneM
INokazarenbHast CreneHb ¢ pallMOHATIBLHBIM NOKa3zaTeneN ®opMyJHpOBaTh OmpeJejeHHe CTEHNeHH  (
yHKIpS. 1 €€ CBOUCTBA. palMoOHaIbHBIM II0KA3aTEIIEM.
Ioka3zarenbHble loxasarenbHast QyHKIKS, €€ CBOUCTBA | oo o NPeobPa3oBaHHS  YHCIOBHIX
YpaBHEHHUS u rpapuk. HMcnonb3oBanue rpaduka BEIDAKCHHH,  COJEPKANMX  CTEMeHH ¢
(5u) (ynKuIn 14 perenns ypaHeHUi. PalMOHAIBHBIM MTOKA3aTENeM.

IlokazaTenbHbIe YpPaBHCHUA. OCHOBHBI
MCTOJbI PCIICHUA

IIOKa3aTCJIIbHBIX ypaBHCHI/Iﬁ

Hcnoab3oBarh uu@ppoBbIe pecypebl Ut
oCTpoeHUs rpaduka rnokazaTelbHONH QyHKINU
U U3Y4EHHUs €€ CBOMCTB.




Haxoaurtp pelieHust N0Ka3areybHbIX
YpaBHEHHUI

Jlorapudmuyeckas | Jlorapudm uucia. CBoiicTBa JlaBaTh ompeaejeHue jorapudma 4mcra;
GyHKIHL. norapudma. [lecsTuanbie U JNECSITAYHOTO W HATYpaJbHOTO Jorapudma.
Jlorapupmudeckue | HarypalbHbIE JOrapru(pMbI. Hcnosb30BaTh CBOMCTBA JOrapuMOB JIst
YPaBHEHHUs IIpeoGpasoBanne BeIpaxkeHHii, peoOpa3oBaHus orapu()MUUECKHX
(8 u) CoJieprKaluX Jorapu@mel. BBIPAXKEHHIA.
Jlorapudmuteckas gpyHKimst, o8 CtpouTthb rpaduk norapupmMudeckoin GyHKIUN
cBoiicTBa u rpacuk. Mcnons3oBamue KaK 00paTHOM K MOKa3aTeIbHON U UCIIONB30BaTh
rpaduka (binKIII/II/I AT pEHICHUS CBOWCTBA JIOTapUPMHUICCKOH DYHKITHH IS
YPaBHCHHH. pelleHys 3a1au.
JlorapagMurIeckue YpaBHEHN. Haxoautsp pelieHns  JIorapupMUYECKUX
OCHOBHEIE METO/I PEIIIEHHA . YpPaBHEHUH C IIOMOLIBIO  PaBHOCHIIBHBIX
NIOrapAQMUIECKUX YPABHEHMH. IIEPEXO0B UJIU OCYLIECTBIISAA IPOBEPKY KOPHEHN
PaBHOCHIIBHBIE TEPEXOBI B pELICHUHT
Jorapu(PMUIECKUX ypaBHEHUH.
Tpuronomerpuueck | CuHyC, = KOCMHYC, TaHreHc W | JlaBaTh onpeaeeHusi CHHyca, KOCHHYCA,
e BBIpaKEHHUS ¢ |[KOTAHICHC  9HCIOBOTO  apryMEHTA. | TaHI€HCA M KOTAaHIeHCA YUCIIOBOTO apryMeHTa,

ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC

ypaBHEHHS a TaKk)Xe apKCUHYyca, apKKOCHUHYca U
(11 u) qI;CHOBOFO aprymeHra. apKTaHTE€HCa YucIa.
PHTOHOMCTPHHCCKAA OKPYAKHOCTP, IIpuMeHATH OCHOBHBIE TPUTOHOMETPUUYECKUE
OIIPEJEIIEHUE TPUTOHOMETPUUECKUX dopMynsl w1 mpeoGpasoBaHus
byHKIMiE YMCIOBOTO APTYMEHT. TPUIOHOMETPUUECKHX BBIPAKEHUIA.
OCHOBHBIC TPHTOHOMETPHHICCKHC [IpuMensaTs GopMyNIbl  TPUTOHOMETPUHU JUIS
(opmymer. [Tpeobpasonarme . peLIeHNs] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX BBIPAIKECHUM. TPUTOHOMETPHHYECKHX YpABHEHHIT
Peurenne TpuroHoMeTpu4eCKuX
ypaBHEHUM
[TocnenosaremsHocT | [locnenoBarensHOCTH, croco0bl| OnepupoBaTh MOHATHAMHU:
U ¥ [IPOTrpeccuu 3aJaHHs [IOCIICA0BATEIBHOCTCH. [IOCJIENOBATEIBHOCTD, CIOCO0BI 3aJlaHus
(4 ) Metox MareMaTH4eCcKOi HHITYKIIUH. MIOCJIEI0BATENIHOCTEH; MOHOTOHHBIE H
MOHOTOHHBIE U OTPAaHUYEHHBIC OTrpaHUYECHHBIC MMOCJIIEA0BAaTEIILHOCTH,
nocienoBareabHoCcTH. Mcropus HCCJIEA0BATH MMOCJIEA0BATEIILHOCTHU Ha

aHaIM3a OECKOHEYHO MaJIbIX.
ApudmMerndeckas 1 reoMeTpruIecKas
MPOTPECCHUMU.

beckoneuHo yObIBaromas
reoMmerpuueckas nporpeccusi. Cymma
0eCKOHEUHO YyOBIBarOLIEH
reOMETPUYECKON IIPOTPECCUMU.
JIMHENHBI U SKCHOHEHIIUAILHBIN

poct. Yucno e.
dopMmyna  CHOXKHBIX  MPOIEHTOB.
Hcnonp3oBanne  mporpeccu  JUis

peuICHrd pCaJIbHBIX 3aaa4
MPUKIIATHOTO XapaKTepa

MOHOTOHHOCTbH ¥ OTPAaHUYEHHOCTb.
[TonyuaTs mpenacTaBieHHe 00 OCHOBHBIX HJIEAX
aHayM3a OECKOHEYHO MaIbIX.

JlaBaTh omnpeaejienne apuQMeTHUUECKON ¥
FEOMETPUYECKON IPOTPECCHH.

Jloka3bIBaTh CBOMCTBAa apupMeTHYEeCKOH H
F€OMETPUYECKON IPOTPECCUH, HAXOUTh CYMMY
YJIEHOB NPOTPECCHM, a TAKXKE CyMMY YIECHOB
O0ecKOHEUHO  yOBIBalOIed TIeoMeTpHUUECcKON
IIPOTPECCHHU.

Hcnonb3oBaTh porpeccuu Ui pelIeHns 3a1ay
IIPUKIIATHOTO XapaKTep.

IIpuMeHsATH GOPMYITY CIIOKHBIX TPOLIEHTOB 15
peleHus 3a/1a4 U3 peanbHOM MPaKTUKH




HenpepbiBabie

GbyHKIUH.
IIpousBonHas

(99)

byHKIME W UX
Touka paspsblBa.
rpaduKoB  (YHKIIHIA.
CaoiicTBa (hyHKIMH HENpPEpHIBHBIX HA
oTpe3ke. Merox HHTEpPBAIOB A
pelmieHuss HepaBeHCTB. lIpumMeHeHue
CBOMCTB HENPEPHIBHBIX (YHKUIUH IS
pelIeHNA 3a1a4.
Ilepeas wu  BTOpas

GbyHKIUH.

HenpepsiBHbie
CBOIiCTBA.
ACUMOTOTBI

IIPOU3BO/IHBIE
Ornpenenenue,
reoMeTpuyeckuii. U (usnueckuit
CMBICII  IIPOM3BOJHOW.  YpaBHEHHE
KacaTelnbHOW K rpaduky QyHKIUU.
[IpousBoanbie 3JIEMEHTapHBIX
¢byakuuid.  [lpousBomHass  CyMMBI,
MIPOU3BE/ICHNS, YacTHOTO U
KOMITO3ULIMU (PYHKIUI

OnepupoBatb NOHATHSIMM: byHKIS
HEIpepblBHAs Ha OTPe3Ke, TO4YKa paspbiBa
¢byHKIMM, acumMnToTa rpaduka GyHKINH.
IIpuMeHATH CBOWCTBA HENPEPHIBHBIX (DYHKIIHIA
JUISL pEeLLICHHUs 3a4a4.
OnepupoBaTh NOHATHUAMU: [IEPBAsI U BTOpas
IPOM3BOIHBIC (DYHKIMH; TOHUMATh (PU3UIECKUIA
Y T€OMETPUYECKUN CMBICI IIPOU3BOIHOM;
3allMCBIBATh  YPABHEHHUE KAaCaTEIbHOM.
BeI4ucasTe NPOU3BOJHBIE CYMMBI,
MPOU3BEICHNUS, YACTHOTO U CJIOXKHON (PYHKLIMH.
HN3yuars
GyHKUINH.
Hcnoan3oBarb reOMETPUYECKUI "
(bU3UYECKUI CMBICI POU3BOTHOM JIJIst
penieHus 3anaqy

MMPONU3BOJHBIC DJIEMCHTAPHBIX

[ToBTOpEHME,
0000111eHHE,
cucTeMaTu3alys
3HaHuil (3 v)

OcHOBHBIE TIOHSATHSI Kypca aireOpbl U
Hayajl MaTeMaThmdeckoro amammsa 10
Kjacca, 0000IIenre u

cUCTEMAaTH3aIus 3HAaHWI

IIpuMeHSITH OCHOBHBIE MOHSITHS Kypca anreOpbl
Y Ha4qaJl MaTEMaTUYECKOTO aHAIN3a JJIs PEILICHUS
3a/1a4 U3 peaJbHOMN KM3HU U JPYTMX HIKOJBHBIX
MIPEAMETOB

Peseps (5 u)




11 kmacce (68 wacoB)

Ha3zBanue OcHoBHoOe coep;kaHue pa3iena OcHoBHBIE BU/IbI AesITeJIbHOCTH
pa3jaena (TembI) o0yuaroumxcs
(KoJIMYeCTBO
4acoB)
Uccnenosanue c| I[Ipumenenne MPOU3BOJHOMN k | Ctpoutrb rpaduk KOMMO3uluMd GYHKIUN C
Gynkimit HCCIIEIOBAaHUIO byHKIMH Ha | IOMOILBIO  3JIEMEHTAPHOIO MCCIEIOBAaHUA U
IIOMOIIBIO MOHOTOHHOCTb Hu OKCTPEMYMBI. | CBOMCTB KOMITO3HUIINH.
IPOU3BOHOM Haxoxnenue — HamOOJNBIIErO M| CtpomTh reoMeTpHyecKre oOpasbl ypaBHEHUI H
(8 u) HaNMCHBIIETO SHAYCHMA | gepaBEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.
HETIPEPHIBHON (YHKIMK Ha OTPE3KC. | Henmoan3oBaTh IIPOU3BOIHYIO TUTSt
[IpumeHeHnne  MpOU3BOAHOM  JUIA
uccieoBaHus (PYHKIMM HAa MOHOTOHHOCTH U
HaX0XJACHHUS HaWIYYIIEero pPeHIeHUs
SKCTPEMYMBI;  HaXOAUTh  HauOoJsipliee U
B IpPUKIAOHBIX  3ajJadax, s .
HAaWMEHbIIIEEe 3HAUYCHUSI (PYHKIIMH HETPEPBIBHOMN
OTIpEJIeNIEHUs] CKOPOCTU U YCKOPEHHUS
. H KE;
rpolecca, 3aJJaHHOro (opMyiIon Uiu a OTPE3Ke, .
rpadHKOM. CTpouT"b rpaguky  (QyHKIMI Ha OCHOBAHMK
KoMIIosumus (yrxpit,| TIPOBEAEHHOIO HCCIIENIOBAHMA.
TeoMeTpHiecKHe 06pa3bl ypaBHEHHI Hcnonb3oBaTh NPOU3BOIHYIO JUISI HAXOXKIEHUS
W HEpAaBEHCTB Ha KoOpAMHATHOfH | HAHIYHIIETO DENIeHUs B NPUKIATHBIX, B TOM
ITOCKOCTH YHClie COIMAIbHO-3KOHOMHUYECKUX, 3ajjauax, JJs
OTIpe/IeNIeHUs] CKOPOCTH M YCKOPEHHUs Ipoliecca,
3aJlaHHOTO (POPMYIIO# MM TPaPUKOM.
IHonyyars mpencraBjeHHe O IPUMEHEHUH
MPOU3BOJHON B Pa3IMUHbBIX OTPACIIAX 3HAHUM
[TepBooOpazHast u| IlepBooOpa3Hasi, 0CHOBHOE CBOMCTBO | OmepupoBaTh MOHATHSIMHU: IIEPBOOOpa3HAs U
HHTErpa nepBooOpasueiXx.  IlepBooOpasHble | onpenenenHblii naTerpan. Haxoaurn
(8 1) dJIeMCHTApHBIX (QyHKUMiA. 1IpaBUia | pepeooGpasHble dIEMEHTAPHBIX (YHKIMIH I
HAXOXK/ICHHs [IEPBOOOPA3HBIX. BBIUUCIIATH HHTErpal 1o popmyine Herotona —
Huterpan. ['eoMeTpudecKkuid CMBICT JTeiiOHuIA.
HHTCrpaja. Brramcnenme Haxoautp miomany miockux Gpuryp u o0bEMbI
ONPEACICHHOTO — MHTCIpala N0 | 1oy ¢ qomomibio ONpeeIéHHOTO HHTErpaa.
dhopmyne Herotona-JleliOnuna.
3HAKOMHUTBCSI C  MaTEMATHYECKUM
[Ipumenenue MHTErpaja JUISL
. MOJEIUPOBAHUEM  HA npuMepe
HaxOXKJIEHUs IUIOHIaJed IUIOCKHUX .
¢buryp u o0bEMOB IeOMETPHUUECKHUX Au(PepeHIHanbHBIX YpaBHEHHH.
TelL. Iosny4aTs npeacraBieHre 0 3HAYEHUH BBEICHUS
HpI/IMepLI pemeHHf/’I IMOHATHA UHTCI'pAJIa B pa3BUTUN MATCMATUKHU
g depeHIManbHbBIX YPaBHEHUH.
I'paduxu Tpuronomerpuueckue ¢pynkuuu, ux | Mcnosan3oBate nuM@poBbie pecypesl i
TPUIOHOMETPHYECKUX | CBOMCTBA U rpa(UKH. MOCTPOEHHUS TPaPUKOB TPUTOHOMETPHUIECKHUX
(b yHKIMIA. OT60p KOpHE# (GYHKIMM U U3YYEHUS UX CBOWCTB.
TpUroHOMETPUYECKH | TPUTOHOMETPUYECKUX ypaBHeHHI c | Pemiarb TpPUTOHOMETPUYECKHUE YPABHEHHMS H

€ HCPAaBCHCTBA
(10 1)

MTOMOIIIBIO TPUTOHOMETPHUYECKOU
OKPYKHOCTH.

Penienune TPUTOHOMETPUUYCCKUX
HEPaBEHCTB

OCYILIECTBIISATh OTOOP KOpHEH ¢
TPUTOHOMETPUUYECKON OKPYXKHOCTH.

IIOMOIIBIO

IIpumeHATH GOPMYITBI TPUTOHOMETPHH IS
peLlIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnosb30BaTh HU(POBbIE pecypehl LIt




HOCTPOEHUS M UCCIIeIOBAHMSI TPAPUKOB
byHKIUN

WpparmonansHeIe,
MOKa3aTeNbHbIE U
norapuMuIecKre
HepaBeHCTB (11 u)

OCHOBHBIE
MOKa3aTEeNbHBIX U JOTAPUPMHUECKIX
HEPaBEHCTB.

METObI peuICHus

OCHOBHBIE METOJIbI pelieHus
HMppaIMOHAILHBIX HEPABCHCTB.
I'padmyeckne  MeTonasl  pemIeHUs
HPpAIMOHAIIBHBIX, TIOKA3aTeIbHBIX U
Jorapu(PMUIECKUX YpaBHEHUHN U

HEpPaBEHCTB

IIpuMeHATH  CBOIWCTBAa  IOKAa3aT€JIbHOM U
gorapupMuUecKol  QYHKIMH K  PEIICHHIO
MOKa3aTeIbHbIX u norapu(pMUUECKUX
HEPABEHCTB.

O00cHOBATH PaBHOCWJIBHOCTD IIEPEXOJIOB.
Pemath uppanuoHagbHble HEPABEHCTBA.
Hcnonb3oBath rpaduyeckre METOIbl M CBOMCTBA
BXOJIIIINX B YpaBHEHUE WIN

HEpaBEHCTBO (QYHKLMMN JJIs pelIeHUs 3a]jauu

Komruiekchbie uncna | KoMrekcHbie yucia. | OnepupoBaTh NOHATUSIMU: KOMIUJIEKCHOE
(4 9) Anrebpanieckast 1 | 4pCI0 ¥ MHOKECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETPUYECKAst (POPMBI 3aIHUCH IIpeacTraBiasAThL KOMIUIEKCHBIC YHCTIA B
KOMIUICKCHOTO THCIa. anredpanyecKoi U TPUrOHOMETPHUECKON popMme.
Apudueriieckne orcpann “ Bommounsts a npmeTnueckue onepauu ¢
KOMIUIEKCHBIMH YHCIIaMHU. P patt
N300pakeHne KOMITJIEKCHBIX YMCelT Ha HUMH.
KOOP/IMHATHOI IIOCKOCTH. HN3o00paxkaTh KOMIUJIEKCHBIE qucia
®opmyna Myaspa. Kopunm  n-oif Ha KOOPJIMHATHOM TJIOCKOCTH.
CTCIICHU U3 KOMIUIEKCHOTO YHCIIA. I[IpumensTey Gopmyny MyaBpa u moiaydaTh
[IpumMeHeHre KOMIUIEKCHBIX YHCEN| MPEACTaBICHHE O KOPHAX N-0¥ CTETICHU U3
IUIs pelieHns: GU3NYECKUX U KOMIIJIEKCHOTO YHCIIa. SHAKOMHUTLCSH C
TEOMETPUIECKHX 3a/1a4 MpUMEpaMH MPUMEHEHHS KOMIIJICKCHBIX Y CET
JUTSL pEIICHUSI TEOMETPUUCCKUX B (PU3UIECKUX
3aa4y
Harypanbhblie n HarypanbsHble u 11e1b1€ Yrcia. OnepupoBaTtb NOHATUSIMH: HATYpPaIbHOE W
1IeJIbIC Yncia ITpuMenenne NpU3HAKOB JIEIUMOCTH | [E0€ YUCII0, MHOKECTBO HATYpPalbHBIX YHMCEIL.
(4 4) nenbix yucent, HOJl u HOK, octatkoB | Menosib3oBaTh NPU3HAKH JEIMMOCTH IIEJBIX
I10 MOJTYJIIO, anroput™a EBKinna wist | ypcen; ocratkm 1o monymwo; HOJ u HOK
pemeHus 3a1a4 B LEIbIX YHCIaX HATypaJIbHbIX 4YHCEIN, alroput™ EBkimuma s
pelICHUs 3a/1a4.
3anuchbIBaTh HaTypalbHBIE YHCIA B Pa3THYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS
Cucrembl Cucrema 1 COBOKYIMHOCTh ypaBHeHUI| OniepupoBaTh MOHSATUSIMHU: CUCTEMA U
paloOHaIbHBIX, PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMB] COBOKYIIHOCTb YPABHEHUW U HEPABEHCTB;
HppanOHaIbHBIX CJEACTBUSL. peIIeHNHEe CUCTEMBI W1 COBOKYITHOCTH;
[IOKA3aTCIILHBIX 1 OCHOBHBIC METOJIBI PEIICHHS CHCTeM | PABHOCHIIBHBIC CHCTEMbI H CHCTEMBI-CIICICTBH.
HOFaPH(beIquKHX M COBOKYIHOCTEH pampoHanbHbIX, | HAXOMUTH PEIICHHS CUCTEM M COBOKYIHOCTEH
YDaBHCHHH MppalMOHAJIBHBIX, MMOKa3aTeabHbIX U | HEIBIX PAHHOHAIBHBIX, HDPAITMOHATLHBIX,
(6 1) MOKa3aTeIbHBIX U IOTapU(PMUUIECKUX ypaBHEHUN

Jorapu(pMUIECcKuX YPaBHECHHH.
IIpuMeHeHre ypaBHEHUN, CHUCTEM H

HCPaBCHCTB K PCUICHUTIO
MaT€MaTUdYCCKUX 3aJa4 M 3agad U3
PAa3JINIHBIX oOnacreit HAayKnu u

peanLHoﬁ JKU3HH, HHTCPIPECTAlUA
MOJIYYCHHBIX PC3YJIbTATOB

Y HEPaBEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUHN K PELICHUIO
TEKCTOBBIX 3a7a4 M3 pa3IMyHbIX oOjacTeit
3HAHUU 51 peanbHON JKU3HU;
HHTEPNPETHPOBAThL IIOJIyYCHHBIE PELICHUS.
Hcnoan3oBath 1uppoBbie pecypchl




3agauu ¢

PannoHanbHbIe, MPpaLlMOHAJIBHEIE,

BeiOupate crnoco0 pelieHus panuoHAIbHBIX,

rapaMeTpamu MoKa3arelbHbIe, JorapudmMuaeckie UPPALMOHAIIBHBIX, [TI0KA3aTEIIbHBIX,

(6 u) U TPUTOHOMETPUYECKHE YPAaBHEHUS, |IOTapUPMHUUECKUX M  TPUTOHOMETPHUYECKHX
HEpPaBEHCTBA u CUCTEMBI C |ypaBHEHMH U HEPABEHCTB, COAECPKALLUX MOAYIIHU U
rapameTpamu. IIapaMeTpsl
HOCTPOGHI/IG " uccjIeg0BaHue HpnMeHﬂTb rpaq)nqecm/le U AHAJIUTHYECKUC
MaTEMAaTHYCCKUX MOJICIICH PCAIBHBIX  IMeTOBI I PELIECHUs YPABHEHUM U HEPABEHCTB C
CUTYaIlUii C TIOMOIIBIO YPAaBHCHUI, napamMeTpamMu, a TaKke HCCieloBaHue (PyHKIMA
CHCTEM YPaBHCHHH U HEPABEHCTB C MEeTOJaMU MaTeMaTH4YecKoro ananu3a. CTpoOUTh U
rapameTpamu HCCJIeI0BATh MaTEMATHYECKUE MOJEIIN PEalbHbIX

CUTYyallMil C IMOMOIIBI0 YPAaBHEHUM, HEPABEHCTB U
CUCTEM C
rapameTpamu

[loBTOpEHME, OCHOBHBIE IOHATHS U METOBI Kypca, |MoaeJupoBaTh peaibHbIe CUTYalluu Ha S3bIKE

o0obmienve, obobuIeHre 1 anreOphl, COCTABJATH BEIPAKEHHUS, yDABHEHHS,

CUCTeMaTru3alus cUCTEeMaTH3anus 3HaHUI HEpaBEHCTBA U UX CUCTEMBI I10 YCIIOBHIO 33J1a4H,

3HaHWH (6 1)

HCCI1e10BaTh MTOCTPOSHHBIE MOJICIH C

WCTIOJIb30BAHUEM aIlliapara ajareOphl.

Mpumensite (QyHKIMH 1T MOJCTUPOBAHUS U
WCCIIEIOBAHMS peallbHBIX TMporeccoB. Pemarts
NPUKIAJHBIC 33/1a4d, B TOM YHCIE COIHAIBHO-
PKOHOMHUYECKOTO ¥  (U3UYECKOTO XapakTepa,
CpeAcTBaMU anreOpbl U MAaTEMaTHIECKOTO aHAJIH3a

Peseps (5 u)







	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	МЕСТО УЧЕБНОГО КУРСА В УЧЕБНОМ ПЛАНЕ
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА «АЛГЕБРА И НАЧАЛА МАТЕМАТИЧЕСКОГО АНАЛИЗА»
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	10 класс
	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика
	Уравнения и неравенства (1)
	Функции и графики (1)
	Начала математического анализа (1)

	10 класс (1)
	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика
	Числа и вычисления (1)
	Уравнения и неравенства (1)
	Функции и графики (1)
	Начала математического анализа (1)

	10 класс (68 часов)
	11 класс (68 часов)

