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IHOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anrebpa M Havaja MaTeMaTHYECKOTo aHaiM3a» SBISIETCS OJHUM U3 Hamboiee
3HaYMMBIX B MPOrpaMMe CpeaHero oOIIero o0pa3oBaHus, MOCKOIbKY, C OJHONH CTOPOHBI, OH 00ECIIEYHBAET
WHCTPYMEHTAIBHYIO 0a3y JUIs WM3Y4eHHUs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI,
(dhopMHUpyeT JOTHYECKOe U aOCTPAKTHOE MBIIIICHUE 00yJaIOIUXCsl Ha YPOBHE, HEOOXOMMOM JIJIsi OCBOCHUS
MH(POPMATHKH, O0IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH M APYIHX TUCHMILIMH. B pamkax gaHHOro yueOHOTro
Kypca oOydarolirecs OBJa/JI€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KoTopas (GopMymupyer
CBOU JIOCTIIKCHHSI B MaTEMaTHUECKOU (hopme.

VY4eOHbIil Kypc anreOpsl M Haval MaTeMaTHYeCKOrO aHalHM3a 3aKJIaJbIBAaeT OCHOBY ISl YCIICUITHOTO
OBIIAJICHUS 3aKOHAMH (DU3UKHU, XUMHUH, OMOJIOTHH, TOHUMAaHHWsI OCHOBHBIX TCHCHINI Pa3BUTHsI DKOHOMUKH U
OOIIECTBEHHOH JKU3HU, IO3BOJSICT OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJB30BaTh MX JUIS JaTbHEUIIET0 00pa30BaHMs M B TOBCEIHEBHOM XHU3HHU. B TO
e BpeMsl OBIIQJICHHE a0CTPAKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIIUSMU anreOpbl 1 MaTEMATHIECKOTO
aHajuM3a pa3BUBAaCT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HWCTUHHOCTBH, JOKa3bIBAaTh
VTBEP)KIEHHUSI C TOMOIIBI0 HWHAYKIIMM W paccyXnarh ACAyKTHBHO, WCIIONB30BaTh OO0OOIICHHE W
KOHKPETHU3aINIO0, a0CTparupoBaHKe U aHAIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTUYECKOE MBITILICHHE.

B xone m3ydenus yueOHOTOo Kypca «Anredpa M Havalla MaTeMAaTUYECKOTO aHAJIM3a» O0yJaroIuecs
MOJIYYal0T HOBBIM OIBIT PEUICHHS MPUKIATHBIX 337a4, CAMOCTOATEIHHOIO MOCTPOCHHUS MATEeMATHUYECKUX
MoOJIeNIell peaNbHBIX CHUTyalluid, WHTEPHpPETAllMd TIOTYYECHHBIX pPEUICHUH, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U UCKYCCTBE, C BBINAIONIMMUCS MaTEeMaTHYCCKUMHU
OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHbIi Kypc 00J1ajaeT 3HAYUTENLHBIM BOCIIUTATEIHHBIM MOTEHIIHAIOM, KOTOPBIA pean3yeTcs: KaK
yepe3 ydeOHBbI MaTepuall, CIocOOCTBYIOMMK (GOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W Yepe3
cnenu(uKy y4eOHOW JEATENBHOCTH, TpeOyIoIeld TMPOMOKUTEIBHON KOHICHTPAlud BHUMAHWS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYYECHHBINA PE3yJIbTaT.

B ocHoBe MeTouKu 00ydeHus anredpe 1 HauaiaM MaTeMaTU4eCKOro aHAIN3a JISKUT e TeTbHOCTHBIN
MIPUHITATI 00yYCHUSI.

B ctpykrype yueOHOTO Kypca «AnreOpa 1 Hadyaia MaTeMaTHYECKOTO aHATN3ay BBIACIICHBI CIICIYIOIINE
COJIEpKaTEIbHO-METOANYeCKHe JTUHUM: «Uucna u BerauciIeHus», «OyHKIUU U rpadukm», «YpaBHCHUS U
HepaBeHCTBa», «Hawama wmaremarnyeckoro anamm3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIC
COZIePIKATEIBHO-METOJMUECKUE JINHUHM M3YYal0TCs HA TIPOTSHKEHUH JIBYX JIET O0OYYEHHUsI HAa YPOBHE CPETHETO
ob1mrero oOpa3oBaHuUs, €CTECTBEHHO JOTOHSS JPYT JApyra W MOCTENEHHO HACHIIIASACh HOBBIMU TEMaMH U
pasnenamu. JlaHHBIA y4eOHBII KypC SIBISETCS MHTETPATHBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe coiepikaHue
HECKOJIBKUX MaTeMaTHYeCKUX TUCIUIUIMH, TAKUX KakK anre0pa, TPUrOHOMETPHsI, MaTEeMaTHICCKUI aHalu3,
TEOpHsI MHOXKECTB, MaTeMaTH4ecKast JIoTuka u apyrue. [1o Mepe Toro kak oO0ydJaroniiecs OBJIAJCBAOT BCE
OoJiee MUPOKUM MAaTEeMaTHUECKUM allapaToM, Y HUX MOCIIEI0BATEIbHO (POPMHUPYETCS] B COBEPIICHCTBYETCS
YMEHHE CTPOUTh MaTEMaTHYECKYI MOJENb peajbHOW CHUTYalluu, NMPUMEHITh 3HAHWS, MOJyYEHHBIC MpU
M3YyYEHHUH Y4eOHOTO Kypca, JJIs PEUICHUs] CAMOCTOSTENbHO COPMYIUPOBAHHONW MaTeMaTHUECKOM 3a1a4, a
3aTeM MHTEPIPETUPOBATH CBOI OTBET.

ConeprkatenpHO-MeTOAnYecKast JTHHUS «Unciaa W BRIYUCICHHS» 3aBepuiacT (JOpMUPOBAHHE HABBIKOB
UCIIOJIb30BaHUS IEHCTBUTENBHBIX YHCEll, KOTOPOE OBIJIO HAYaTO Ha YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHusl.
Ha ypoBHe cpennero oOmero oOpa3oBaHuss 0cob0Oe BHUMaHHME Yyaensercs (OpPMHUPOBAHUIO HABBIKOB
paIMOHAFHBIX BEIYUCIICHHH, BKITFOUAIOIINAX B CE0s HCIIOIB30BAaHNUE PA3IMYHBIX (DOPM 3aIUCH YKCIIa, YMEHHE
JenaTh MPUKUIKY, BBITOJHATH TPUOIMKEHHBIC BRIYHACIICHHUS, OLICHUBATh YUCIIOBBIE BBIPAKEHUS, padOTaTh C
MaTEMAaTHYEeCKUMH KOHCTaHTaMH. 3HAKOMBIE OOYYarONIMMCS MHOXKECTBA HATypPaIbHBIX, IENbIX,
paIMOHATBLHBIX U JIEHCTBUTENBHBIX YHCEN JOMOJIHSIIOTCS MHOKECTBOM KOMILUIEKCHBIX 4Hucell. B kaxaoM u3
THX MHOXECTB PACCMaTPHBAIOTCS CBOMCTBEHHBIC €My CIEeMU(pUYECKUE 3aJauyd W OIEpaluu: JelICHHE
HAIIeJIO, ONEPUPOBAHHE OCTAaTKAMH HA MHOJXKECTBE IIEJBIX YHCEN, OCOObIe CBOWCTBA PALMOHAIBHBIX H
UppalMOHATLHBIX YHCET, apu(METHIESCKHIE OTIepallii, a TAK)KE U3BIICUCHUE KOPHS HATYpaIbHOW CTEIICHH Ha



MHOKECTBE KOMIUIEKCHBIX Yucell. biaarogaps nmociie1oBaTeIbHOMY PaCIIUPEHUIO KPYTa UCIIOIb3YEMBIX YUCEI
U 3HAKOMCTBY C BO3MOXXHOCTSIMH WX TIPUMEHEHUS [UIS pEIICHHUs pa3IuvHbIX 3amad (hopmupyercs
MIpe/ICTAaBJICHUE O €IMHCTBE MAaTeMaTUKU KaK HayKd M €€ poJiH B IMOCTPOECHUU MOJENEH peasbHOro Mupa,
IITUPOKO HUCIIOIB3YIOTCS 00001eHe U KOHKPETHU3AITHsI.

Jluans «YpaBHEHUST W HEPABEHCTBA» pealn3yeTcs Ha NPOTSHKEHHHM BCEro OOyYeHUs Ha YPOBHE
cpeaHero oOImero oOpa3oBaHMs, MOCKOJIBKY B KaxaoMm paszzaene [Iporpammbl mpenycMOTpEHO pelieHne
COOTBETCTBYIOIIMX 3a7ad. B pesynbrare oOydaromuecs OBIAJEBalOT PA3TUYHBIMH METOJAMH pPELICHHS
paloOHaIbHBIX, UPPALMOHATIBHBIX, TOKA3aTEIbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHHI,
HEPaBEHCTB M CHUCTEM, a TaKXKe 3a/Jay, coJepKamux napamerpbl. llomydeHHblE yMEHUSI IIMPOKO
WCIOJIB3YIOTCS IPH UCCIIETOBAaHUH (PYHKIIMI ¢ TOMOIIBIO TIPOU3BOAHOM, MPU PEUICHUH MPUKJIAIHBIX 3a/1a4 U
3a/la4 Ha HAaXOKJIeHHEe HauOOJIbIIUX U HaWMMEHbUINX 3HaueHu# (yHKuuu. JlaHHas conepkarenbHas JIMHUS
BKJIIOYAET B ce0s1 Takyke (OpPMHPOBAHME YMEHHUU BBIMOJHATH pacuérhl mo ¢GopmysaM, Mpeodpa3zoBaHUs
palMOHANTBHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUUYECKHUX BBIPAKEHUH, @ TAKIKE BBIPAKEHUHN, COIEPIKAITUX
crenieHn W Jorapudmel. braromaps w3yueHUIo anreOpanmuecKkoro Marepualia MPOWCXOAUT JajbHeuIee
pa3BUTHE AITOPUTMUYECKOIO U aOCTPaKTHOTO MBIIIICHUS oO0y4arommxcs, (GOpPMUPYIOTCS HaBbIKU
NeNYKTUBHBIX PacCyKIeHUI, paboThl C CHMBOJBHBIMU (POpMaMH, MPEACTAaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEIl B BHJI€ PaBEHCTB U HepaBeHCTB. AnreOpa mpeanaraet 3Q¢eKTHBHbIE WHCTPYMEHTHI IJis
pelieHus: MPaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33]1a4, HATJIAIHO JJEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
SI3bIKA HAYKHU.

CopepxarenbHo-MeToIMYecKass JUHUS «DYHKIUM U Tpa@UKu» TECHO MepervieTaeTcss ¢ APYruMU
TUHUSMH y4eOHOTO Kypca, TMOCKOJIBKY B KAaKOM-TO CMBICIE 3alaéT MOCIEA0BATEIbHOCTh HW3YYCHUS
MmatepHaia. M3ydeHue cTeneHHOM, ToKa3aTelbHOM, Torapu(MUIECKO U TPUTOHOMETPHUECKUX (PYHKIINH, UX
CBOMCTB M TpaduKOB, UCHOJIb30BaHNE (DYHKIMN I pelIeHUs 3aJad U3 JPYruX Y4eOHBIX MPEIMETOB U
peayIbHOM JKM3HM TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM AaHaJU30M, TaKk U C PEIICHWEM YypaBHEHUH U
HepaBeHCTB. [Ipu sToM OonbIIOe BHUMaHUE yuaenseTcss (JOPMUPOBAHHMIO YMEHHS BBIPAXKATh (opMyliaMu
3aBUCHMOCTH MEXKy Pa3TUYHBIMU BEIMUYNHAME, UCCIIEIOBATh OMyYeHHBIC (DYHKIIUU, CTPOUTH UX TPadUKH.
Marepuai 3Toi coAepKaTesIbHOW JIMHUN HAllEJIEH Ha Pa3BUTHE YMEHUM U HABBIKOB, MO3BOJISIONINX BBIPAKATH
3aBUCUMOCTH MEXKIy BEIMYMHAMHU B PAa3IMYHON (popMme: aHamuTU4YeCKOH, rpadudeckoil u cmoBecHor. Ero
U3YYCHHE CIIOCOOCTBYET PAa3BUTHUIO ANTOPUTMHYECKOTO MBINUICHHS, CIOCOOHOCTH K OOOOIICHHWIO |
KOHKPETH3allM1, UCIIOJIb30BAaHUIO aHAJIOTUM.

CopepxarenpHas auHus «Hauana maTeMaTHuecKkoro aHaiu3ay MO3BOJISIET CYIIECTBEHHO PAaCUIMPUTH
KpYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJAHBIX 3a/1a4, JOCTYIHBIX 00Yy4alOIMUMCs, TaK KaK y HUX HOSBIISETCS
BO3MOYXHOCTb CTPOHTH TPaAUKH CIOKHBIX (PYHKIIHA, OTIPEACIATH NX HAHOOBIITNE U HANMCHBIINE 3HAYCHUS,
BBIYUCIIATh IUTOMIAnd (UTYp M OOBEMBI TN, HAXOIUTh CKOPOCTH M YCKOpPEHHUs IMpoieccoB. JlaHHas
coJiepKaTeNIbHas IMHUS OTKPBIBAET HOBbIE BOZMOKHOCTH MIOCTPOEHHUS MaTeMaTHUYECKUX MOJIENIel peabHbIX
CUTyallui, TIO3BOJSET HAXOOUTh Hawilydlllee peUIeHHe B NPUKIATHBIX, B TOM 4YHCIE COLHAJIbHO-
YKOHOMHYECKHUX, 3a7adaXx. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTHYE€CKOTO0 aHalu3a CIIOCOOCTBYET Pa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-JIOTHYECKOTO U KPEATUBHOT'O MBIIIUICHUS, JOPMUPOBAHUIO YMEHUI pacrio3HABATh
MIPOSIBJICHUS] 3aKOHOB MAaT€MaTUKU B HayKe, TEXHHKE U UCKyccTBe. OOyyaronuecs: y3HaoT O BbIIAIOIINXCS
pe3ynbTaTax, MOJIyYeHHBIX B XO/I€ Pa3BUTUS MaTEMATUKH KaK HAyKH, U 00 UX aBTOPaXx.

CopepxarenpHO-MeTONUYECKas JTMHUS «MHOXKECTBA M JIOTUKA» BKIIOYAET B CeOsl AJIEMEHTHI TEOpUU
MHO>KECTB M MaTEeMaTHYeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIEC NMPEACTABICHUSI MPOHU3BIBAIOT BECh
KypcC LIKOJIbHOW MaTeMaTUKHU U MpeaaraloT Haubosiee yHUBEpPCAIbHBIN S3bIK, 00BEIMHSIONINN BCE pa3iesbl
MaTEeMaTUKHU U €€ IPUIOKEHUH, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE JUCHUIIIMHBI U UX TPUIIOKEHUS B
enuHoe nenoe. [1oaToMmy BaXkKHO 1aTh BO3MOXKHOCTh O0YYaIOIEMYCsl TOHUMATh TEOPETHKO-MHOXKECTBEHHBIN
S3bIK COBPEMEHHON MaTeMaTUKH W HCIOJb30BaTh €r0 JUIS BBHIPAXKEHUS CBOUX MbICIEH. JIpyrum BakKHBIM
MPU3HAKOM MaTeMaTHKU Kak HayKH CJEIyeT NpU3HAThb CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBaHUM U
CIIEJOBAaHHE OIpeNeIEHHBIM MpaBWJIaM IOCTPOCHMSI JI0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTHYECKOHN JIOTHMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIIUICHUS 00YYaromuXcsi, MO3BOJISIET UM
CTPOUTH CBOU PACCYKJEHHUS HA OCHOBE JIOTUYECKUX MPaBWII, POPMUPYET HABBIKU KPUTHUECKOTO MBIIUICHUS.
B yuebHOM Kkypce «AnreOpa W Hayala MaTEeMaTHMYECKOrO aHalnM3a» MPUCYTCTBYIOT OCHOBBI



MaTEMaTHYeCKOT0  MOJCIMPOBAHUS, KOTOPhIE  TPHU3BAHBI CIocoOCTBOBATH

(hOpMUPOBAHUIO HABBIKOB TIOCTPOSHUS MOJIEICH peanbHBIX CHUTYallud, HCCIEAOBAHUS ITUX
MoJieJiell ¢ TOMOINbI0 ammapaTa aareOpbl U MaTeMaTHYeCKOro aHalu3a, MHTEPHpeTalud MOJy4YeHHBIX
pe3ynbraToB. Takue 3afjaHus BIUIETEHBI B KaXKIbIi U3 Pa3/lesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHall
y4e0HOT0 Kypca MUPOKO HUCIIOIB3YeTCs JUIS PeIICHUS TTPUKIIATHBIX 3amau. [Ipu  perneHun
pEATbHBIX MPAKTUYECKUX  3a]a4 0O0ydJaroluecs pa3BUBAIOT HAOMIOJATENIbHOCTh, YMEHHE  HAaXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIL30BaTh aHAIOTHIO,000011aTh 1 KOHKPETU3UPOBATH IIPOOIIEMY.
HestenbHOCTh MO (DOPMHUPOBAHMIO HABBIKOB pEIICHUS MPHUKIAIHBIX 3aJad OpraHu3yercss B Ipoliecce
M3yYeHHs] BCEX TEM Y4eOHOro kKypca «Anrebpa v Hauana
MaTEMaTHYECKOTO aHATTN3ay.
BHeypouHasi eATEJIbHOCTH MO TMpPeIMETY COIJIACHO KaJeHJAapHOro IuiaHa paloueil mporpamMmbl
BocnuTaHusi: ydactue B mkoysbHOM d3tare BOII (centsOpr-okTsadpr), HIIK «llar B Oyaymiee» (SHBaph), B
KOHKYpCax MPOEKTOB, PUCYHKOB, TUTAKATOB ((heBpalib, anpeb-Maii).
TemaTHyeckoe MIIAHMPOBAHUE COCTABJIEHO ¢ y4eTOM padoyeil mporpaMmMbl BocHHMTaHUsA. BocrnuraTenbHbIN
MOTEHIIMA JaHHOTO Y4eOHOTO IMpeaMeTra OOECIeUMBaeT peallM3alHi0 CICAYIONIMX IIEeJEBbIX MPUOPUTETOB
Bocrniutanus ooyyatomuxcs COO:
BocrnurarenbHbIi MOTEHIMA JAHHOTO YI€0HOTO MpeIMeTa 00ecneurnBaeT NPUOOPETEHUIO OTIBITA!
- OMBIT JIEJ, HAMPABICHHBIX HA TOJIE3Y CBOEMY POJHOMY TOPOJY WM CEly, CTpaHEe B IIEJIOM, OTIBIT ACSITEIHLHOTO
BBIpQKEHHST COOCTBEHHOM IPayKIaHCKOM ITO3HIIHH;
- OIBIT CAMOCTOSITEIFHOTO TPHOOPETEHUSI HOBBIX 3HAHUH, TPOBEJCHIS HAYYHBIX UCCIICIOBAHUHN, ONBIT IPOEKTHOM
NesITeNIbHOCTH;
- OMNBIT W3y4YCHHUs], 3aIIUTHl U BOCCTAHOBJICHHS KYIbTYpPHOTO HACIEAHS YEJIOBEUECTBA, OIBIT CO3/IaHUs
COOCTBEHHBIX MPOU3BEACHUN KYIbTYPbI, OMBIT TBOPUECKOTO CAMOBBIPAXKEHUS;
- OMBIT CaMOTIO3HAHMSI M CaMOAHANIN3a, OMBIT COIUAIBLHO MPHUEMIIEMOTO CAMOBBIPKEHHUS M CaMOpEaU3alllu.

Ha u3yuenmne yueOHoro xypca «Anrebpa v Hayaia mMaremMarndyeckoro anamusa» B 10 xmacce — 136
4yacoB (4 yaca B HEJCIIO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Yucaa v BbIYUCICHUSA

Pammonanbupie  unciaa. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, TIPOLEHTHl, OECKOHEYHBIE
nepuoandeckue Apodu. [Ipumenenune qpodeit 1 MPOLEHTOB Ul PELICHNUs MPUKIAAHBIX 3a7a4d U3 Pa3In4HbIX
OTpaciiel 3HaHUH U peaTbHON KU3HHU.

JlelicTBUTENbHBIC YKCa. PannoHanbHbe U MppalMoHAIbHbIE YHcaa. ApU(PMETHYECKHE ONEepaIiy C
JNEUCTBUTEILHBIMUA YHCIIaMUA. MOJylb JEHCTBUTENBHOTO 4YHCIa W ero cBoucTBa. [IpubmmkéHHbIC
BBIUHCJICHMS], IPAaBUJIA OKPYTJICHUS, IIPUKKUIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUMN.

Crenenp c 1ensiM nokasateneM. bunom Herotona. Mcnonbp3oBanue moaxofsiiel (GopMbl 3amucu
NEMUCTBUTENBHBIX YHCEN ISl PEIICHUs IPAKTUYECKUX 3a]1a4 U IPEJICTaBICHUS] JaHHBIX.

Apudmernueckuil KOpeHb HATYPaIbHOM CTEIIEHU U €r0 CBOICTBA.

CreneHsb ¢ pallMOHAIBLHBIM [T0OKA3aTEJIEM U €€ CBOMCTBA, CTENEHD C JEHCTBUTENIBHBIM I10Ka3aTEIEM.

Jlorapudm uncna. CoiicTBa jorapudma. JleciTHuHbIC U HaTypaJbHBIE JOTapu(MBI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHI'€HC
YKCIIOBOTO apryMeEHTa.

YpaBHeHNsI MU HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS. PaBHOCHIIbHBIC
YPaBHEHUs U ypaBHEHUs-cleACcTBUS. HepaBeHCTBO, pelieHue HEpaBEHCTBA.

OCHOBHBIE METO/BI pEIIeHUs LEIblX M ApOOHO-PALMOHAIBHBIX YpPaBHEHUH U HEPABEHCTB.
MHorowieHsl OT OJHOM NMEepeMeHHOH. [leeHrne MHOrouJeHa Ha MHOTO4YJIEH C OCcTaTkoM. Teopema besy.
MHorousneHsl ¢ nensiMu kKodgdunuentamu. Teopema Buera.



[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAIINX CTEICHU U KOPHH.

WppanmonanbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHUS HPPALMOHAIBHBIX YPaBHEHUH.

[TokaszaTenbHble ypaBHEHUsA. OCHOBHBIE METO/IbI PEIICHUS TIOKA3aTEIbHBIX YPABHEHUN.

[IpeobOpazoBanme BoIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI PEIICHUS JIOTapU(PMUIECKIX YpaBHEHUH.

OcHoBHBIE TpUroHOMeTpHueckue Gpopmyisl. [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKEHUH.
Pemienne TpUroHOMETPUYECKUX YPaBHEHUH.

Pemenue cucreMm IuMHENHHBIX ypaBHEHUH. MaTpulia cucTeMbl JIUHEHHBIX ypaBHEHUN. OlpenenuTens
MATpUIlbl 2X2, €ro TEOMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCICHUE €r0 3HAYECHUS, MPUMEHEHUE
OINIpEAEIUTENS A PEUICHHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUH. PemieHue npukiIagHbIX 3a1ad ¢ MOMOILBIO

CUCTEMBl JIMHEWHBIX YypaBHeHuil. lMcciienoBaHue NOCTPOCHHOM MOJEIM C IOMOILIBKD MaTpull |
ONPEACIIUTENCH.

[TocTpoeHne mMaTeMaTH4YeCKUX MOJIENIE peabHOM CUTYyalluy C MOMOILIbI0 YPAaBHEHUN U HEPABEHCTB.
[IpumMeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUIO MaTEeMaTHUECKUX 3aa4 U 33/1a4 U3 pa3IUYHbIX o0iacTeit
HAyKU U PEAIbHOU KU3HH.

DOYyHKUUH U TPaPUKU

OyHKIWs, crocoOsl 3aaanus Gyaknun. Bzaumuo obpatasie hyakunn. Kommosumus Gynkmuii. ['paduk
¢byHKIMU. DIIeMeHTapHbIe peoOpa3oBanHus TpapuKoB ()yHKIIHIA.

OOnacte ompesneneHuss W MHOXKECTBO 3HaueHuWd ¢yHkumu. Hymu @ynkmun.  IIpomexyTku
3HaKOMocTosHCTBA. YETHBIE 1 HeuéTHbIe pyHkuMU. [lepuoanueckue ¢pyHkuu. [I[pomMekyTki MOHOTOHHOCTH
¢byaknuu. MakcumyMbl 1 MUHHUMYMBI (yHKIuu. HamOosbiiee n HamMmeHbIlee 3HAUYCeHUsS] (YHKIMH Ha
IIPOMEXKYTKE.

Jlunelinas, KBaJpaTHUHas U IpOOHO-THMHEWHAS QYHKIIMH. DIIEMEHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHUE
WX TpaduKoB.

CrenenHas QyHKIUS ¢ HaTypaJbHBIM M IIeNbIM mokasareneM. EE cpoiictBa u rpaduk. CoiictBa u
rpaduK KOpHS n-oi cTeNneHH Kak QyHKIMH 00paTHON CTETIEHHU ¢ HATYpaJIbHBIM MTOKa3aTeNeM.

[Toka3zarenbHast U jorapumuueckas QyHKIUU, UX CBOMCTBA U rpaduku. Mcnomap3oBaHue rpapuKoB
GYHKIMHA 7151 peIIeHns] ypaBHEHUM.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIHUNA YHUCIOBOTO
apryMeHTa.

@OyHKIIMOHANBHBIE 3aBUCHMOCTH B pealbHBIX Mpoleccax M SABICHUAX. ['paduku peasbHbBIX
3aBUCHMOCTEH.

Hayana maTeMaTH4ecKOro aHajaus3a

[TocnenoBarenbHOCTH, CITOCOOBI 3aJIaHUsI TIOCIIEIOBATENIHPHOCTEH. MeTo1 MaTeMaTUIeCKOW MHAYKITHH.
MOHOTOHHBIE U OTPaHUYEHHBIE M10CIIEI0BATENBHOCTH. IcTOpHs BOSHUKHOBEHHUSI MaTEMaTUUECKOTO aHAIN3a
KaK aHalin3a OECKOHEYHO MaJIbIX.

Apudmernueckas M TreoMmeTpuyeckas mporpeccuu. beckoHeuHO yObIBarolass TIeoMeTpuyecKas
nporpeccusi. Cymma OECKOHEYHO  YOBIBAIOIIEH T€OMETpUUYECKON mporpeccuu. JIuHelHBI U
AKCINOHEHIHMANIBHBIN pocT. Yncino e. @opmyna CIOXKHBIX MPOUEHTOB. Vcmons3oBaHue mporpeccuu mJist
penIeHus pealibHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

HenpepbiBHble GyHKINN U UX CBOKWCTBA. TOUYKM pa3peiBa. ACUMITOTHI rpadukoB ¢yHkumii. CBoiicTBa
(GyHKIMH HEMPEepBhIBHBIX HA OTpe3Ke. MeTol MHTEPBAJIOB ISl pelIeHus] HepaBeHCTB. [IpuMeHeHne cBONWCTB
HETPEePbIBHBIX (DYHKIMIA I perIeHus 3a1ay.

[lepBas u BTOpas mpousBoAHBIC (PyHKIMU. OmnpeacieHne, TeOMETPUICCKU U (PU3MUECKHI CMBICI
MIPOM3BOIHON. Y paBHEHHE KacaTeIbHOU K TpaduKy HyHKITHH.

[IpousBonHbie sneMeHTapHbIX (QyHKIUH. [Ipon3BomHas CyMMbl, TpPOM3BEACHHUS, YacTHOTO U
KOMITO3ULIUH (DYHKITHI.

MHoxkecTBa H JIOTHKA

MHo03kecTBO, ONIEpalvy HaJ MHOXECTBAMM U MX cBoicTBa. [luarpammsl Ditnnepa—Benna. [Ipumenenne
TEOPETUKO-MHOXKECTBEHHOIO annapara Jjisl OlMCaHUs pealbHbIX NPOLIECCOB U ABJICHUH, IIPU PELICHUH 3aa4



U3 IPYTHX Y4EOHBIX MPEAMETOB.
Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMAaTUYECKOTO OOBEKTa, CIEICTBUE, OKA3aTelIbCTBO,
PaBHOCHJILHBIC YPaBHEHUS.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOT'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHDb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTH IPAXKAAHCKON MO3UIIMK O0YUYaIOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO 4JIeHA
pOCCUICKOTO OO0IIecTBa, MPEICTAaBICHHE O MaTEMaTHYeCKMX OCHOBaX (DYHKIIMOHHPOBAHUS PaA3TUYHBIX
CTPYKTYp, SBIICHHH, TpoLENyp TpaXJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI W Jpyroe), yMEHHE
B3aMMO/ICIICTBOBATH C COLMATIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKON TPAXKAAHCKON HACHTUYHOCTH, YBKEHUS K MIPOIIJIOMY M HACTOSIIEMY
POCCHUICKON MaTEeMaTUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTUKEHHUSAM POCCUMCKHX MaTEMaTUKOB U POCCUHCKOI
MaTEeMaTHYeCKON MIKOJIbI, HCIOJIb30BAaHUE ATHX OCTHKEHHM B JIPYrMX HayKaxX, TEXHOJIOTHAX, cdepax
YKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHME MJYXOBHBIX ILIEHHOCTEH poccHiiCKOro Haponaa, c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO
CO3HaHMs, ITUYECKOTO MOBEIEHHUS, CBSI3aHHOTO C MPAKTHUYECKUM INPUMEHEHHEM AOCTHKEHMH HAayKd H
NesITeNIbHOCTBIO YIEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO Oy IYILETO;

4) 3cTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY MAaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BHEKTOB,
3a/la4, PpEeUIeHHH, pacCyXKIeHUI, BOCIPUUMYHMBOCTH K MaTE€MaTHUYECKUM AacleKTaM pPa3JIMYHBIX BHJIOB
HCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMS:

chOPMUPOBAHHOCTh YMEHHsI TMPHMEHSTh MaTeMAaTHUYECKHWE 3HAHUS B HMHTEpecax 3J0pOBOTO U
6e3omacHoro oOpa3a >KHM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0pOBBIO (30pOBOE MHUTAHUE,
cOQJIaHCUPOBAaHHBI PEXHUM 3aHITHH M OTHbIXa, peryispHas (u3nydeckas aKTUBHOCTB), (HHU3UYECKOE
COBEPILICHCTBOBAHHE MIPU 3aHATHIX CIIOPTUBHO-03/10POBUTEIHHOM 1€ATEILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpYAY, OCO3HAaHUE IIEHHOCTH TPYIOJIOOUS, HMHTEpPEC K pazlU4HbIM cdepam
npodecCHOHATEHOM AESITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKONW U €€ MPUIOKEHUSIMHU, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOD Oyaymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO HAa TPOTSHKEHWU BCEH IKU3HU,
TOTOBHOCTb K aKTHBHOMY YYacCTHIO B PEIICHUH MPAKTUUYECKUX 3a]]a4 MaTeMaTHUeCKO HalpaBiIeHHOCTH;

7) 3K0JIOTHYeCKOTr0 BOCIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTHUYECKON KYJIbTYphbl, MOHMMAHHUE BIMSHHS COLHATbHO-3KOHOMHYECKHUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHOM M CONUAIBbHON Cpelbl, OCO3HaHHWE TJ00aIbHOrO XapakTepa
IKOJIOTHYECKUX TPOoOJIeM, OpUEHTAIs HAa NMPHUMEHEHHWE MaTeMaTHYeCKHX 3HAHHWHM JJIsl pelIeHus 3a1ad B
o0JacTu OKpPYXKArOIIeH Cpelbl, TUIAHUPOBAHHUE IMOCTYIMKOB M OIEHKH WX BO3MOXKHBIX IOCIEICTBUM IS
OKpY>KaloIlle Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTUKK, MOHMMAHUE MATEeMAaTHYECKON HayKu Kak c(hepbl YeTIOBEUECKON NesTeIhbHOCTH,
3TanoB €€ pa3BUTHUS W 3HAUMMOCTH JUIsl Pa3BUTHSA LUBUIM3AIMH, OBJIAJCHUE S3BIKOM MaTeMaTUKH U
MaTeMaTHYeCKON KyJIbTYypOl KaK CpeICTBOM IO3HAHWS MHpa, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAITHHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble Jlornueckue aeiicTBUA:

BBISBJISITH U XapaKTEPH30BAaTh CYIIECTBEHHBbIC NPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHONIICHUN MEXIY MOHATUSAMHU, (GOPMYIUPOBATH OMpEACIICHUSI TOHITUN, YCTAaHABIMBATH CYIIECTBEHHBII
MPHU3HAK KiIacCH(PHUKANU, OCHOBAHHUS Ui 0000IICHUS M CpaBHEHUS, KPUTEPHH TIPOBOIMMOTO aHAIIH3a,

BOCIIPUHUMATH, (JOPMYIIUPOBATH U MPEOOPA30OBBIBATE CYXKICHUS: YTBEPIUTEIBHBIC U OTPULIATEIILHBIE,
€IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUHs B PaKTax, JTaHHBIX,
HaOJIOICHUSX U YTBEPKACHUSX, IPEIaraTh KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA,

JeTIaTh BBIBOJIBI C UCTIOH30BAHNEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOYEHUH 110 aHAJIOTHH;

MPOBOANTHh CAMOCTOSITENILHO JIOKA3aTeNbCTBA MATEMATHUYECKUX YTBEPXKIACHHUH (TpSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIWIO, MPUBOIAUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC CYKIICHHSI U BBIBOJIBI;

BBIOMpPATh CIOCO0 perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUs, BEIOMPATh
HanboJIee MOAXOSAIINN ¢ y4ETOM CaMOCTOSITEITHHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbCKue AeiCTBUA:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIEAOBATEILCKUNA WHCTPYMEHT MO3HAHUS, GOPMYIMPOBATH BOMPOCHI,
buKcupyoImue MpoTHBOpeune, MpolaeMy, yCTaHAaBIMBAaTh MCKOMOE W JTaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHE,

MPOBOANTHh CaMOCTOSITEIPHO CIUIAHUPOBAHHBIN OSKCIIEPUMEHT, HCCICIOBAHHE [0 YCTAHOBICHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHHS, MPOIECCa, BBIIBICHUIO 3aBHCHMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITETTHHO (POPMYITHPOBATH 000OIIEHNS U BBIBOABI 110 PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
WCCIICTIOBAHMS, OIICHUBAThH IOCTOBEPHOCTh MOMYUYEHHBIX PE3y/IhbTaTOB, BEIBOJOB U 0000IICHUH;

MIPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATH TIPEATIOIOKEHUS O €T0 Pa3BUTHU
B HOBBIX yCJIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH 1e(OUITUTH HHDOPMAIINH, JTAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIPOC U JIJISl PEIICHUS
3aJ1auu;

BbIOMpaTh MH(OPMAIIUIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHATU3UPOBATh, CUCTEMATH3UPOBATh H
MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

CTPYKTYpUpOBaTh WHQPOPMAIMIO, TPEACTABIATE €€ B pPa3NUYHBIX (opMax, WLIIOCTPUPOBATH
rpaduvecku;

OILICHUBATh HAAEKHOCTh HH(OPMALIUU TIO CAMOCTOSTENILHO C(POPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ eliCTBUSA

O01menue:

BOCIIPUHUMATH ¥ (POPMYIIMPOBATH CY)KICHHUS B COOTBETCTBUU C YCIIOBHSIMH U IEISIMU OOIIECHUS, SICHO,
TOYHO, TPAMOTHO BBIpa)XKaTh CBOIO TOUYKY 3PCHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, NaBaTh MOSCHEHUS IO
XOJy pelIeHHs 3a1a4i, KOMMEHTUPOBATh MOJYICHHBIN pe3ylbTar;

B X0j/I¢ OOCYXXJEHHUS 3aJaBaTh BOIMPOCH MO CYIIECTBY OOCYXTaeMOM TEeMbI, TPOOJIEMBI, peIracMoi
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HAa TIOUCK PEIICHHS, COTIOCTABIISTh CBOM CY)KICHHS C CYXICHUSIMHU
APYTrUX YYacTHUKOB [HAJIOTa, OOHAPYKWBaTh pa3jMYUe M CXOJCTBO TO3HMIUH, B KOPPEKTHOH (opme
(hopMyIIMpOBaTh pPa3HOTIACHS, CBOU BO3PAKEHUS;

MIPENICTABIIATh PE3YJIbTAThI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIIeIOBAHUS, TPOEKTA, CAMOCTOSATEITHHO
BBIOMPATH (pOpMAT BHICTYIICHHS C YIETOM 33124 IPE3CHTAIIMA ¥ OCOOCHHOCTEH ayIuTOPHUH.

PeryasiTuBHbIe YHHBepPCaJbHbIEe YUeOHbIe AeilicTBUS



Camoopranmu3anus:

COCTaBJIAAThH IUJIAH, aJITOPUTM PCHICHUSA 3alddayu, BBIGI/IpaTb CHOCO6 pemcHus C yLIéTOM HUMECHOIIUXCA
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH BAapUAHTHI pPELICHHUH C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJIa/IETh HAaBbIKAMU TO3HABATENIbHOM pedIeKcuu KaK OCO3HaHHUS COBEpIIAeMbIX JEHCTBUM U
MBICITUTENIBHBIX TIPOIECCOB, UX PE3Yy/IbTATOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yibTara pelieHus MaTeMaTHIeCKOH 3a1auu;

npeaABUACTL TPYAHOCTHU, KOTOPBIC MOTYT BO3HUKHYTH IIPU PCHICHUU 3ada4v, BHOCUTb KOPPCKTHUBLI B
ACATCIIbHOCTD HAa OCHOBE HOBBIX O6CTO$ITCJ'IBCTB, JaHHBIX, HaﬁI[CHHBIX OH_II/I6OK, BBISIBJICHHBIX prI[HOCTCﬁ;

OLICHUBATh COOTBETCTBHUE pE3yNlbTaTa LEIN U YCIOBHUSAM, OOBSCHATH MPUUMUHBI JOCTHXKEHUS WIIU
HEJOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSIT€IbHOCTh:

MOHMMATh U UCMOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAMBHUIYaIbHOH pabOTHI MpPHU pEIICHUU
y‘~I€6HBIX 3aaa4, NpuHUMATh LCJIb COBMECTHOM ACATCIIBHOCTH, IUIAHUPOBATH OPraHU3al N0 COBMECTHOU
paboThI, pacpenessaTh BUIbI paboT, TOTOBApUBATHCS, 00CYKAATh MPOIECC U Pe3yJbTaT paboThl, 0000IaTh
MHEHUS HECKOJIbKUX JIIOJIEH;

y4acCTBOBATh B TPYNIOBBIX (opMax padboThl (00CyXaeHUSI, 0OOMEH MHEHUM, «MO3TOBBIC IITYPMBI» H
MHBIE), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOU JIEHCTBUSA C APYTUMH WiICHAMU KOMAaH/IbI,
OLICHUBATh KaYECTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMHU
B3aUMOJICHCTBHA.

NPEIMETHBIE PE3YJIBTATHBI

K xonmy o0yuenus B 10 kj1acce oOydarOIIMICs MOMYYUT CIASAYIOIIME MPEIMETHBIC PE3yIbTaThl 1O
OTJIETTLHBIM TeMaM paboueil MporpaMMbl yueOHOTo Kypca «Anredpa v Hadajaa MaTeMaTHISCKOTO aHATN3ay:

Yucaa ¥ BLIYUCTICHHUS

CBOOOJTHO ONEPHPOBATH TMOHATHSAMHU: PAMOHATIBLHOE YHCIIO, OSCKOHEUYHas TMEepUOIUYecKas IpoOb,
MPOLIEHThI, HPPALMOHATBLHOE YHCIO, MHOXECTBA PAlMOHAIBHBIX W JACHCTBUTEIBHBIX YHCEN, MOIYJb
JIECTBUTEIILHOIO YHCIA;

MPUMEHATH JPOOH M MPOIEHTHI JUIsl pEIICHUsT TPUKJIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpacjeil 3HaHUU U
peanbHOM KU3HH;

MPUMEHSTh MPUOTMKEHHBIC BBIYHCICHUS, MpaBWIa OKPYTIICHUsS, MPUKHUIKY M OICHKY pe3ylbTaTa
BBIYHCIICHUI;

CBOOOJITHO OTMEpPUPOBATH TMOHSATHEM: CTEIECHb C IICJIBIM ITOKa3aTeJIeM, HCIIOJIb30BaTh TOJIXOISIILYIO
dhopmy 3anmucu TeWCTBUTEIBHBIX YUCET IS PEIICHUS PAKTUISCKUX 3a]1a4 U MPECTABICHUS JaHHBIX

CBOOO/IHO ONEPUPOBAThH MOHATHEM: apu(PMETHUECKUN KOPEHb HATypAIbHON CTETICHU;

CBOOO/IHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBLHBIM [TOKA3aTeNIeM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: JoraprudM Yucia, T1eCATHUHBIE U HaTypaJbHbBIE JOTapu(MBbI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHUCIIOBOTO apryMEHTa;

OMEepUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMeHTa.

YpaBHeHUs M HEPpABEHCTBA:

CBOOO/IHO OTIEPHPOBATH MOHSATUSIMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCUIILHBIC YPAaBHEHUS
Y YpaBHEHUS-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

MPUMEHATHh Pa3JIMYHBIE METOIbI PEIICHHUS PAIMOHAIBHBIX M JIPOOHO-pAllMOHATLHBIX YpaBHEHUH,
MPUMEHATh METOJ HHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJHO OMEPHUPOBATH MOHITUSIMH: MHOTOUYJICH OT OJHOM TEPEMEHHOW, MHOTOWICH C IEIbIMU
kod(ppurmeHTaMu, KOPHH MHOTOYICHA, MPUMEHATH JCICHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy be3y u Teopemy Buera s pemienus 3anad;

CBOOOJTHO OMEpPUPOBATH TOHATHUSAMH: CHUCTEMa JIMHEHHBIX YpaBHEHWUW, MaTpHUIlA, OMPEICTUTENb
MATPHUIIbI 2 X 2 ¥ €70 F€OMETPUUECKUA CMBICT, HCIIOJIb30BaTh CBOMCTBA ONPENETUTENs 2 X 2 11 BBIYUCICHUS



€ro 3Ha4eHHs, TPUMEHATh ONPEACIUTENN ISl PEIICHUs] CUCTEMBbI JIMHEHMHBIX ypaBHEHUH, MOACIUPOBATH
peanbHble CUTyallud C MOMOIIBIO CHUCTEMbl JIMHEHHBIX YpaBHEHHUH, HCCIIEIOBATh MOCTPOEHHBIE MOJIETH C
MTOMOMUIBLIO0 MAaTPHUIL U OIIpeIeIUTENeH, HHTEPIPETUPOBAThH OMYyUYEHHBINA Pe3yIbTaT;

MCTOJIb30BaTh CBOMCTBA ACWCTBUI ¢ KOPHAMHU U1 IPEOOpa30BaHMsI BEIPAXKEHUH;

BBINOJIHATE IPE0OPa30BaHUsl YHUCIOBBIX BBIPAXKEHUH, COAEPIKAIIMX CTENEHU C PalMOHAIBHBIM
MoKa3aTeseM;

MCIOJIb30BATh CBOMCTBA JIOTapu(PMOB 1715 peoOpa3oBaHus Torapu(GMUIECKUX BBIPAKEHHIA;

CBOOOJTHO ONEpUPOBaTh TMOHATHAMM: HPPALMOHAIbHBIC, II0KA3aTebHbIE W JIOTapu(pMHUECKHE
yYpaBHEHMsI, HAXOJIUTh UX PELICHHs C MOMOIIBI0 PAaBHOCWIBHBIX MEPEXOJI0B MM OCYLIECTBISAS MPOBEPKY
KOpHE;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIbI Ui MPeoOpa3oBaHMs TPUTOHOMETPUUIECKUX
BBIPAKCHU;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: TPUTOHOMETPUYECKOE YPABHEHUE, IPUMEHATh HEOOXOANMBIE
(bopMyIIbl JUIsl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICIMPOBATh PEAIbHbIE CUTYAIlMH Ha SI3bIKE aNreOpbl, COCTABISATH BBIPAKEHHS, YpaBHEHUS,
HEpPaBEHCTBA 10 YCIOBHIO 33/1a41, UCCIIEI0BATh TOCTPOSHHBIE MOEIH C UCIIOJIb30BAaHUEM allliapaTa aareopsl.

DOyHKIUH U rpaduKu:

CBOOOJHO ONEpUpPOBATh MOHATUAMHU: (DYHKIHMS, CIOCOOBI 3ahaHusi (DYHKIMH, B3aUMHO OOpaTHbIC
GbyHKIMH, KOMITO3UIHS QYHKIHHA, TpaduK GYHKINHU, BHIIOIHATH 3JIEMEHTApHbBIE TPeo0pa3oBaHus rpauKkoB
byHKIHIH;

CBOOOJHO ONEPUPOBAThH MOHATUAMU: 00JIACTh ONPENETICHUs U MHOKECTBO 3HAUYEHUM (QyHKIMH, HYIH
(GyHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEPUPOBATH TMOHATUAMU: YETHBICE M HEUETHBIC (DYHKIUHM, NEpUOIUYEcKHe (QYHKIUH,
IIPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl 1 MUHMMYMbI (DYHKLIMH, HauOOJIbIIIEE U HAUMEHbIIIEe
3Ha4YeHUEe (PYHKIUU HAa IPOMEXKYTKE;

CBOOOJHO ONEpPHPOBATH MOHATUSAMU: CTENEHHas (YHKLIHSA C HATypalbHbIM M LEJNbIM IOKa3aTeleM,
rpaduK CTerneHHOW (YHKIMU C HATypaJbHBIM W IIENBIM IOKa3areieM, IpaduK KOpHS N-Oi CTENEHU Kak
GbyHKIMH 0OpaTHOW CTEMEHU C HATypaJbHBIM MOKa3aTeleM;

ONEpPUPOBATh MOHATHAMM: JMHEWHas, KBaJpaTW4Has W JApPOOHO-JIMHEHHas (YHKIMH, BBINOJIHATH
3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE X TPaHKOB;

CBOOOJHO OMEpUPOBATh MOHATHAMU: MOKa3aTeNnbHas U Jiorapudmudeckas QyHKIUHU, UX CBOMCTBA U
rpadMKu, NCIOIb30BATh UX I'PaQUKH JUIsl PELLICHUs ypPaBHEHUH;

CBOOOJHO  ONEpUPOBaTb  HOHATUSAMHM:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,  OIpEJEJICHUE
TPUTOHOMETPHUECKUX (DYHKIIUN YHCIOBOTO apryMeHTa,

MCTOJIb30BaTh TpauKy GYHKIMHA 11 KCCIeI0OBaHUS IPOLIECCOB U 3aBUCUMOCTEN NIPU PELICHUH 33/1a4
U3 JApYruX Y4eOHBIX MpEeIMETOB U pealbHOW >KM3HM, BBIpaKaTb (OpMyJaMH 3aBHCHUMOCTU MEXAY
BEIIMYMHAMU;

Hauana maTemMaTH4eCKOro aHajau3a:

CBOOOJTHO ONEpUpOBaTh MOHATUSAMH: apu(METHUECKasi U FeOMEeTpUuYecKas Mporpeccus, 6eCKOHEYHO
yOBIBaroIasi reoMeTpuyecKas MPOrpeccHsi, JUHEHHBIH M SKCIOHEHIUAIbHBIA POCT, (OpPMYyNa CIO0XKHBIX
IIPOLICHTOB, UMETh MIPECTABICHUE O KOHCTAHTE;

UCIOJIb30BATh MPOTPECCUH VI PELIEHUS PeAJIbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHHs TIOCIIEJOBATEIbHOCTEH,
MOHOTOHHBIE U OTPAHWYEHHBIE IOCIEA0BATEIbHOCTH, MOHMMATh OCHOBBI 3apOKICHHUS MaTEeMaTUYEeCKOIro
aHaJIM3a Kak aHajan3a OECKOHEYHO MaJblX;

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: HENpPEphIBHbIC (YHKIMH, TOYKU pa3pbiBa rpaduxa (QpyHKIUH,
ACUMIITOTHI Tpaduka QyHKINY;

CBOOOJHO ONEepUpOBaTh MOHATHEM: (DYHKIUS, HENpepblBHAsS Ha OTPE3KE, IPUMEHSATh CBONCTBA
HETPEepbIBHBIX (DYHKIMIA /U1 peleHus 3a1ad;

CBOOOTHO OTIEPHPOBATH MOHATHAMU: TIEPBasi U BTOpasi IPOU3BOIHBIC (DYHKITNH, KacaTeNlbHas K rpaduKy



GyHKIUY;

BBIUUCIIATh NMPOU3BOJHBIE CYyMMBI, TPOM3BEACHHUS, YACTHOTO W KOMITO3UIIMU JABYX (YHKIIMMH, 3HATH
IIPOU3BOJIHBIE JIEMEHTAPHBIX (QYHKLNH;

MCIOJIb30BATh T€OMETPUUYECKHUI U (PU3UUECKUI CMBICI TPOU3BOIHOM ISl pEIIeHUS 3a/1a4.

MHoxecTBa U JIOTHKA:

CBOOO/JTHO OIIEpPUPOBATh MOHIATUSMHU: MHOXKECTBO, OIIEpALIMM HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar JUlsl OIIMCaHUs PEabHbIX IIPOLECCOB U SBJICHUN,
IIPU PELICHNH 33/1a4 U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATHAMMU: ONpEAEICHNE, TeOpEMa, ypaBHEHHUE-CIIEACTBUE, CBOICTBO
MaTEeMaTHYECKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHUS M HEPABEHCTBA.
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYEHUKA

Anre0Opa 1 Hauaia MmaTemMaTUdeckoro ananusa,l0-11 kmaccer: yue6. ans obmeoOpa3oBar.
yupexxaeHuit: 6a3oBslii yposensb /[I1I.A. Anmumos, FO.M. Komsarun, M.B. Tkauea u np.].-
M.: IIpocBemienue. 2019

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Anre0pa u Havaia MaTeMaTH4ecKoro aHanmsa,l0-11 kmaccer: yueb. mist o6meodpa3zoBar.
yupexxaeHuit: 6a3oBelii yposensb /[I1I.A. Anmumos, FO.M. Komsarun, M.B. Tkauea u np.].-
M.: IIpocBemienue. 2019

Martemaruka: anreOpa 1 Hayajla MaTEMaTHYECKOT0 aHallu3a, reoMeTpust. Anredpa u Hadasa
MaTeMaTH4ecKoro aHanu3a (6a30BbIM U YriIyOJIeHHBIA YpoBHH) (B 2 yacTsax) 10-11 kmaccsl,
Mopaxosuu A.I'., Cemenos I1.B. u apyrue M.: OOO «1OLl Muemo3una», 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=16

http://school-collection.edu.ru/catalog/rubr/49e3d8f3-baf8-4599-b6e3-
b9fe79594e71/?interface=catalog&class

http://school-
collection.edu.ru/catalog/rubr/?subject%5B%5D=16&rtype%5B%5D=methodic&class%5B%5D=53&

x=61&y=8

http://school-
collection.edu.ru/catalog/rubr/?subject%5B%5D=16&rtype%5B%5D=electronic&rtype%5B%5D=lea
rn-tool&class%5B%5D=53&x=32&y=8

http://school-
collection.edu.ru/catalog/rubr/?subject%5B%5D=16&rtype%5B%5D=themcol&class%5B%5D=54&x

=59&y=18




