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INOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Havala MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oOIiiero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, U
TPagUIMi POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CHIEUMBACT OBIAJCHHUE
KIIFOYEBBIMU KOMIIETCHLMSMHU, COCTABIISIOIIMMU OCHOBY JUISl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJBI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HEOOXOMMOM ISl OCBOCHHUSI KypCOB MH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTrO Kypca yyaniyecs OBJa/IeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMN HAYyKH,
KOTOpas (hOpMyJIHPYET CBOU JOCTHXKEHHsI B MaTeMaTHUeCKoi (opme.

Kypc anre6pbl 1 Hauasn MaTeMaTHYECKOro aHAJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELIHOTO
OBJIAJICHUS] 3aKOHaMM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHIUN
HSKOHOMHUKH U OOILLECTBEHHOW *U3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIB30BAaTh MX B IOBCEIHEBHOW KM3HU. B TOXKE
BpeMs OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMM MaTeMaTHYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPXKICHMUS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHHWE W aHaJOrHio, (opMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaiu3a B CTaplleil 1IKoJie ydalluecs MOJydaroT HOBBIM ONBIT PEICHUs NMPUKIATHBIX 3a1ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS MaTeMaTUYeCKUX MOJENed  pealbHbIX CUTyallud U
UHTEPIIPETAlUA  TOJIYUEHHBIX pElIeHUl, 3HaKOMSATCS C MpUMepaMHd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B NIPUPOJIE, HayKe U B MCKYCCTBE, C BBIAAIOIIMMHCA MaTEeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o6mnamaer 3HaYUTENbHBIM BOCHHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanusyercs
KaK yepe3 yuyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
Tak M 4Yepe3 cHenuduky YydyeOHOW JeATeNbHOCTH, TpeOyIoel CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIbHOM KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe Meronuku oOyueHust anreOpe M HavajlaM MaTeMAaTH4ECKOTO aHalu3a JICKUT
NeSITeIbHOCTHBIN IPUHLIUT 00Y4EHUSI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYACT CICAYIOIINE
coJiepKaTelnbHO-MeTOAuYecKue JUHUU: «YUucna u BbraucieHus», «DyHKIUM U TrpapuKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanausza», «MHOXKECTBA U JOTHKay.
Bce ocHOBHBIE cOmEPKATETBHO-METOANYECKUE JIMHUU WU3Y4arOTCS HA MPOTSKEHUM IBYX JIET
o0y4yeHHs B cTapuiei IIKoJe, eCTECTBEHHO MOMOJHSIS JIpYr Apyra M IOCTENEHHO HaCHIAsCh
HOBBIMM TEMaMU M pasaenamu. JlaHHBIA Kypc SBJSETCS HMHTEIPATHBHBIM, IOCKOJIBKY



o0bemuHAeT B cebe coaepKaHUE HECKOJBbKHX MAaTeMAaTHYeCKUX JUCIUILIMH: anredpa,
TPUTOHOMETPUS, MATEMATUUECKUM aHAIU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuanuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEeMATHYECKHMM allllapatoM, y HUX TOCJIEeI0BATEIIBHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb PEaJbHOM
CUTyalluu, NMPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYeCKOTrO
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSTENhHO C(hOpMYIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIIbTAT.

CogaepxxarenpHO-MeTOIMYECKass  JUHUSA  «Yucna W BBIYMCIIEHUS» — 3aBEpIIAeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaensercss (GOpMHUPOBAHUIO MPOUHBIX
BBIYMCIIUTEILHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3INYHBIX (HOpPM 3aIrucu
JEMCTBUTENIPHOTO YHWCJA, YMEHHE pPALMOHAIIHO BBIOJHATh JACHCTBUS C HHUMH, JENaTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HaBBIKHM HPUOIKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBU C YWCIAMH, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOY4YeHHs B
CTaplled WIKOJe, IMOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIHUX 3a1a4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHHUS IIEITBIX,
paIMOHATILHBIX, UPPAITUOHATBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe YMEHUS HUCIIONb3YIOTCA MIPU MCCIIEJOBAaHUN
GYHKIMI C TOMOIIBIO MPOW3BOTHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBIINX ¥ HAaUMEHBININUX 3HaYeHUW GyHKIMU. J[aHHAs copepikaTenbHas JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéThl mo (opmynaM, HpeodpazoBaHUs
LEJIbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a Takke
BBIpQXEHHH, COJEp)KAIIMX CTENeHUu W Jorapudmbl. brarogaps u3ydeHHIo anredpandecKkoro
MaTepuaia MPOUCXOIUT NajdbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAaCCYXICHUH, pabOThl C CHUMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEHN M 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEIICHHs] IPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HAIJSITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConepkarenbHO-MeToIuuecKast TUHUS «DYHKIIUA W TpadUKu» TECHO TEPETUIeTaeTCs C
JpPYTUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3aaé€T TMOCIEJ0BaTENbHOCTD
W3y4YeHHUs Marepuana. lV3ydeHwe CTeNmeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIIUH, WX CBOWCTB W TpadUKOB, HCIOJIH30BaHME (YHKIMN IJIs
pelIeHsT 3a/lad U3 JPYrux y4eOHBIX MPEIMETOB W PEATbHOW JKU3HH TECHO CBSI3aHO KaK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pElIeHHeM ypaBHEHUH u HepaBeHCTB. [Ipu sTom Oombinoe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pPa3IUYHBIMH  BEJIMYMHAMHU, WCCIEIOBATh TIOJyYeHHbIE (YHKIUHU, CTPOUTh WX TpaduKH.
Marepuan »TO coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJIAIONINX ~ BBIp@XKaTh 3aBUCHMOCTH MEXKAYy BeIMYMHAMH B  pa3uyHOi  opme:
AHATUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero w3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOHIEHMIO W KOHKPETU3allUH,
HCITOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpHUTh KPYT KaKk MAaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIMHBIX 00yJarOIIUMCS, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTD MCCIIEIOBATh M CTPOUTH Ipadukul (YHKIUHN, OIPEAEATh UX



HauOOJIbIINE U HAMMEHBIINE 3HAYEHUS, BBIYUCIIATH IUIOMAA GUryp u o0bEMBI Tel, HaXOAUTh
CKOPOCTHM M YCKOpPEHHs IpoleccoB. JlaHHas conepKaTellbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTEMAaTHUYECKUX MOJCIIECH pPEAIbHBIX CHUTyaluld, HaXOXIACHUS
HAaWIy4llero pelIeHHs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHMYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacloO3HABATh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydaromipecs y3HAIOT O
BBIIAIOIIUXCSl pe3ysbTaTaX, IOJYyYEHHBIX B XOJE Pa3BUTHA MATCMAaTHKU KaK HAyKH, M HX
aBTOpax.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS IPOHU3BIBAIOT BECh
KypC IIKOJBbHON MaTeMaTUKM U MpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIIOIINI
BCE pasleibl MAaTeMATHUKM W €€ INPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLHUIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBEHHBIA S3BIK COBPEMEHHOM MATEMATHKH M HCIOJIb30BaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYallUui, UCCIIEJOBAHMSI 3TUX MOJEJIEH C MOMOIIBIO amnmapara aareopbl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BILUICTEHbI B KaXIbIH W3 pa3leloB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIB3YETCS JUIsl PELICHUs IPUKIAIHbIX 3a1a4. [Ipy pemenun peanbHbIX NPAaKTUYECKUX 3a/1a4
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCMONb30BAaTh AHAIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH IMPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPHUKJIAJHBIX 3aJad OpraHU3yercsl B
npoliecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B y4eOHOM I1aHe Ha U3y4eHHe Kypca areOpsl 1 Hadal MaTeMaTHYeCcKOro aHaIn3a Ha 6a30BOM

yYpOBHE OTBOJMTCS 2 yaca B Henemo B 10 kinacce u 3 yaca B Heaenmo B 11 kimacce, Bcero 3a ziBa
roga ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apobu.  Apudmernueckue omepanud ¢ palHOHAIBHBIMH - YHCIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHU. [IpumeHenue apoOell W MPOIEHTOB ISl pELICHUs
MPUKJIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIIEH 3HAHUN U PEAIbHON KU3HH.

JleiicTBuTenpHbIe YKcna. PanmoHalbHBIE M HUPpalMOHABHBIC YHCla. ApupMETHISCKUE
orepanuy ¢ AEUCTBUTEIbHBIMU yHuciaMu. [IpuOnmuxEéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJICHUS,
MPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Cremnenb ¢ nenbiM nokazateneM. CtanaapTHas gopma 3amucH JeHCTBUTEIHLHOTO YHCIA.
Hcnonp3oBanne moaxoismeil (QopMbl 3amucH  JCHCTBUTEIBHBIX YHCENT JUIS PEIICHHS
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

ApudmeTnueckuii KOopeHb HaTypalbHOH cTeneHu. [leiictBus ¢ apudmernyeckuMu
KOPHSIMU HAaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHHUS.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHEeHMs. HepaBeHCTBO, pelnieHue HepaBeHCTBa. Meron
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

OynK1Ms, criocoosl 3ananust GyHkuun. I'padux Gyaxnun. Bzanmuo oOpatHblie GyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

Crenennast QyHKIMSI ¢ HATypaJdbHBIM W IENbIM Moka3arenem. E€ cBoiicTBa m rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeNeHu.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUMH
YHUCJIOBOTO APIyMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIHOCOOBI  3aJaHMS  IIOCIEHOBATEILHOCTEH. MOHOTOHHEIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reometrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUUYECKON MPOTPECCHH.
®dopMyna CIOXKHBIX IIPOLEHTOB. crosnb30BaHuE MPOrpeccUu Ul PELICHHsS pEeallbHBIX 3aaad
IIPUKJIAHOTO XapakTepa.

MHozkecTBa U JIOTHKA



MHoOkecTBO, Oonepalnuu HaJl MHoOkecTBaMH. J(marpammbl Dinepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYpaAJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PemieHue npukiaaaHbIX 3aad C [OMOLIbIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3a/1a4 U3 pa3InyHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IIpomMexyTku  MOHOTOHHOCTH  (YHKIHH.
Makcumymbl 1 MMUHUMYMBI (yHKIuH. HauOonblnee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u orapudmMuyeckas GyHKIMH, UX CBOUCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKITHHA.

[TpuMeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3aaydax, s ONpeaesieH|s] CKOPOCTH Ipoliecca, 3a1laHHOTro (opMYIIoi Uil rpadukom.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WNHuTterpan, ero reomMeTpuyeckuil ¥ (U3UYECKUN CMBICH. BhruncieHne WHTErpajia o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yebHOro mnpeamera «MaTemaTukay JOJDKHO 00OeCredHMBaTh JOCTHIKCHHE HA
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHMs IporpamMmbl ydyeOHoro npeamera «MaremaTuka»
XapaKTEepU3yOTCS:

I'paxknanckOe BOCIIMTaHUE:

Cc(OPMHPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOy4YaroUlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOIIECTBa, MPEJICTABICHHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJICHUH, HpPOLEAYp TI'pa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAUEHUEM.

[TaTrpnoTnyeckoe BOCIUTaHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOW MIEHTUUYHOCTH, YBAKEHUS K MIPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM MIKOJbI, K HCIOJb30BaHUIO 3TUX
JOCTMDKEHUH B IPYTUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JESATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS NPUMEHSATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
3I0pOBOTO U 0€30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHME, cOaJaHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (usmueckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayliei mpodeccu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHIO B
pELICHUH MIPAKTUYECKUX 3a/1a4 MaTEMAaTU4YECKOM HallpaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
9KOHOMHYECKUX MPOLECCOB HA COCTOSHME HPUPOAHON M COLMAIbHOW Cpenibl, OCO3HAaHHEM



100aTbHOTO  XapakTepa JKOJOTMYECKUX MpoOseM; OpueHTaluell Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7jad B O0JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBaHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHUKHM M MAaTEMaTUYECKOM KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHbIMU  OeliCeUsMU,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcsa (0ceoenue mMemooo8 NOHAHUS OKPYICAIOUE20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie 10ruYecKue NeUCTBU:

® BBUIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPH3HAKH MAaTEeMAaTHYECKUX OOBEKTOB,
NOHATHUH, OTHOLIEHUH MEXIy HNOHATUSAMH; (POPMYTUpPOBATh OIpENEeNIeHUsl MOHIATU;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0ILKE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpelylaraTb KPUTEPUH JUIs BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C HCIIOJIb30BAaHHUEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIHHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpAHBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHSI U BBIBOJIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® UCMOJB30BATh  BONPOCHI  KAaK  HCCIEAOBATEIbCKUI  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3Yy, APIrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBAaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTHuyecKoro oOBeKTa, SBICHHS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBICHUSIMHU, IIPOLIECCAMU;



e camoCTOATeNbHO  (hopMynupoBaTh 00OOIIEHMS ¥ BBIBOABI IO  pe3yibTaTaMm
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMALMUIO M3 HCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAJEKHOCTh HMH(MOPMALMHU IO CAMOCTOATEIBHO COHOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMyHUKamMueHwle Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

e B X0je 00CYXKIEeHHsI 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIAaeMON TEMBbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbBICKa3bIBaTh UJEH, HAIEJCHHbIE Ha TIOUCK pPEIEHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JPYrMX YYacCTHUKOB JIMAJOra,
0oOHapyKUBaTh pazIMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEJCTaBIATHh PE3yJIbTAaThl PEIICHUs 3a/laud, SKCIIEPUMEHTA, UCCIEJOBAHNUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® T[IOHMMaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW W WHIUBUIYaTbHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/]a4; NPUHUMATh IeJlb COBMECTHOH JesTeIbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIBI PadoT,
JIOTOBApUBATHCSI, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
HPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom opmuposanue CMvici08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:



COCTABJIATh IIJIaH, AJTOPUTM pEIEHUs 3aJadd, BBIOMpaTh CIOCOO peleHus ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W Pe3ysibTaTa pPELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTh IIPH PEIICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ysibTaTa LEIM U YCIOBUSAM, OOBSACHATH HPUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHXKEHHUS pPEe3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpOBHE
cpenHero obuiero o0pa3oBaHUs TOJDKHO 00ECIIeunBaTh JOCTIKEHHE CIIEAYIONINX HPEAMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCIECHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs
JeCATUYHas APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuu ¢ PAlUOHAIBHBIMU M JEHCTBUTENbHBIMU
YHUCJIaMHU.

BremonHsaTe npuUOMIKEHHBIE BBIYHMCICHHS, WCIONB3ys IpaBWUiIa OKPYIJICHHsS, eNaTh
MPUKUJIKY U OLIEHKY pe3yJIbTaTa BIYMCICHUII.

OnepupoBaTh MOHATUSMH: CTENEHb C LIEJIBIM IOKa3aTeNieM; cTaHJapTHas gopma 3amnucu
JNENCTBUTENBHOTO YMCIIa, KOPEHb HAaTypaJbHOM CTEMEeHM; MCIOJIb30BaTh MOIXOIANIYI0 (Gopmy
3aMCH JEHCTBUTEIBHBIX YHCEN ISl PEIICHNS TPAKTUUECKUX 3314 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIMCh IIPOM3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE () YHKIUH.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PAllMOHAIBHOE,
MPPALMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHUE;

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHMUS.

BrimonusaTe mpeoOpa3oBaHus LENBIX, PALMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAKCHUN U
peniaTb OCHOBHBIE TUIIBI LIEBIX, PAIMOHAIBHBIX U UPPAI[MOHAIIBHBIX YPAaBHEHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA JJI PEUICHUS MAaTeMAaTHUYECKHUX 33a/1a4 U 3a7ad W3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.



MogenupoBaTh peanbHbIE CHUTYallMM Ha s3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHUs (PYHKIUH, 00JacCTh ONpeeIeHUs
¥ MHO>KECTBO 3HAa4eHUH (YHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE (DYHKITHH.

OnepupoBaTb MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN 1)1 peIICHUs] YpaBHCHHUH.

Crpouth U 4yuTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIMH, CTETICHHOMN
(YHKIMH C LEIbIM TOKA3aTEJIEM.

Hcnonb3oBare rpaduku GYHKUMN U8 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLICHUH 3aJad U3 JPYruX y4yeOHBbIX HPEIMETOB M pPeaIbHOM *KU3HH; BbIpaXaTb (HopMyJamu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIAas T€OMETpUYECKast IPOTPECCHsi, CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHi JUIs pelieHHs] peabHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHI: MHO>KECTBO, OIEPALIMU HAJl MHOKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ul ONUCAHUs PEaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBarh MOHATUSAME: ONPECICHIE, TEOpeMa, CIEJCTBHE, I0KA3aTeIbCTRO.

11 KUIIACC

Yuciaa 1 BHIYHCTICHUS

OnepupoBaTh MOHATUSIMHU: HaTypalbHOE, IL€J0€ YHUCIO; HCIONb30BaTh MPU3HAKU
JIETTMMOCTH LIENBIX YUCE, PA3JTI0KEHUE YUCIIA HA ITPOCTHIE MHOKUTEIM JUISl PELIEHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAIBHBIM [TOKA3aTEJIEM.

OrnepupoBaTh NOHIATHAMU: JorapudM YUCIa, TeCATUYHBIC U HATYPATbHBIC JTOTapr(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHW /s MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATUSIMU:  TIOKAa3aTeIbHOE ypaBHEHHME M  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonuaTe mpeoOpa3oBaHUs BBIPAKEHUN, CONEPKANIMX JOrapu(Mbl; OMEpUpPOBATH
MOHITUSIMH: JIoTapu(MHUUECKOE YpaBHEHHE W HEPABEHCTBO; peIIaTh OCHOBHBIE THIIBI
Jorapu(MUUECKIX YpaBHEHUH U HEPABEHCTB.

HaxoauTe pemieHns: npocTemx TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUN U €€ pelIeHHE; UCIO0JIb30BaTh
CHUCTEMY JINHEMHBIX YPABHEHUN JJI1 PELIEHUS IPAKTUYECKUX 3a/1a4.



HaxonuTh penieHust MpoCTEUIINX CUCTEM U COBOKYIMHOCTEN pallMOHATBHBIX YPaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHBIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU SKCTpeMyMma (YHKIMH, HauOoJiblliee U HaWMEeHblee 3HaueHus (PyHKUIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPUYCCKHUX (PYHKIMI; N300pakaTh MX Ha KOOPJAMHATHON IUIOCKOCTH M MUCIIOJIB30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJHUHEHHBIX YpaBHEHUH W
WCIIOJIH30BATh WX JIJISL PEIICHUS CUCTEMbI JIUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh TE€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIE€NOBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K TOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[MATbHO-KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSIMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
(buznyecKkuil CMbICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHI; BBIYUCIATH MUHTErpai Mo Gopmyine
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHaInu3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThbI padoThI
pecypchl
MHokecTBa pallMOHAJIBHBIX U
1 €HCTBUTEIBHBIX YKCeN. PalnoHaIbHBIE bubmmorexa [JOK
A A 14 1 https://m.edso0.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ elbiM bubmmoreka [JOK
MOKa3aTeseM 6 https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. Bbu6mmoteka [JOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA 18 1 https://m.edsoo.ru/1568aba3
Dopmyiibl
4 TPUTOHOMETPHUH. T pUTOHOMETPHUUECKHE 22 1 bubmmorexa HOK
P R P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHI 5 bubmmorexa [JOK
A pPoTp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 L bu6nmorexa LIOK
3HAHUM https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
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11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NPorpaMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchbl
CreneHb ¢ palliOHAIBHBIM ITOKA3aTeJIEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubnnorexa HOK
YHIHIA, https://m.edsoo.ru/f11c4afd
YpaBHEHUA U HEPABEHCTBA
Jlorapudmuueckast GyHKIUS.
2 HorapngMqucme Q)yaBIfIleHI/I}I u 2 bubmorexa OK
P P 1 https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
T NUT'OHOMECTPHUYCCKUEC KOO U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmorexa LIOK
p P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 IIpomsBomuas. [IpuMmeHeHne Mpou3BOIHOMN 2 bubmorexa HOK
p AL 1P P g 4 1 https://m.edsoo.ru/f11c4afd
5 HHTerpan u ero npuMeHEeHUS bubmorexa [OK
p p 9 https://m.edsoo.ru/f11c4afd
6 CucreMbl ypaBHEHHI 12 1 bubmorexa [TOK
P https://m.edsoo.ru/f11c4afd
7 HarypanbHble U LIeNble yncia bubmorexa [JOK
P . 6 https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS bu6muoreka [JOK
3HaHUH 18 2 https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

Maremarnka: anreOpa W Hadajga MaTEeMaTHYECKOTO aHalu3a, reomerpusi. Anrebpa W Havaia
Marematuueckoro a"amuza, 10-11 kmaccel/ Anumos IIIA., Konmsrua FO.M., TkaueBa M.B. u
npyrue, AknuoHepHoe o61ectBo M3aarenscTBo «IIpocBenieHne»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Matemaruka: ajareOpa W Hayajla MaTeMaTHYSCKOTO aHajiu3a, reoMerpus. Anrebpa ¥ Havajia
Marematuuyeckoro a”anu3a, 10-11 kmaccel/ Anumon IILA., Komsrua FO.M., Tkauea M.B. u

npyrue, AkunoHepHoe oomectBo M3narensctBo «IIpocBemienue.
Meroandeckue peKOMEH AN

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuorexa [IOK https://m.edsoo.ru
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