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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTEeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oOIliero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHM, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPagUIMiA POCCHIICKOrO o0Opa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIEUMBACT OBIAJCHHE
KIIFOYEBBIMH KOMIIETCHLMSMHU, COCTABIISIOIIMMU OCHOBY JUISl CAMOPAa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JTUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHalu3a» SBIAETCS OJHUM H3 Hauboiee
3HAUYMMBIX B TPOTpaMME CTapIICH IIKOJbI, IMOCKOJIbKY, C OJHOH CTOPOHBI, OH OOECIeYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCs Ha YpPOBHE,
HEOOXOUMOM JUIsl OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamkax maHHOro Kypca ydaiiudecs OBJIaJeBalOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HAaYKH,
KoTopas GopMyJIUpYyeT CBOU JOCTUKEHHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayaln MaTeMaTUYECKOTO aHAllM3a 3aKJIabIBA€T OCHOBY JJISl YCIIEIIHOTO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHUU, OWOJIOTUH, TOHUMAaHHUS OCHOBHBIX TEHJIECHIUI
HKOHOMHKH U OOIIECTBEHHOH JKWU3HU, IMO3BOJISICT OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
N KOMITIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJL30BaTh UX B HOBC@I{HCBHOﬁ JKU3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUYCCKMMU KOHCTPYKIUAMU
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKICHUS,
UCIIONb30BaTh 0000IeHne W KOHKpETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anrerm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJau3a B CTApLIEH WIIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITENIbBHOTO ~ MOCTPOCHHMSI MaTEMaTUYECKUX MOJENIEeW  pealbHbIX CUTyallud U
WHTEpPIpPETAlMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOMIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpPaMHU.

Kypc obmamaer 3HaYUTENBbHBIM BOCHHUTATEIHHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4eOHBI MaTepuai, CocOOCTBYIONINI (pOPMHUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS,
Tak ®W depe3 crnenupuKy ydeOHOH MACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIHHOCTH,
AKKYpaTHOCTH, HpOJIO.]'DKPITGJ'IBHOﬁ KOHOCHTpaIun BHUMAHUA u OTBETCTBCHHOCTH 3a
MOJIYYeHHBIN pe3yibTarT.

B ocHoBe meroamku oOydeHus anrebpe W HadajgaM MaTEeMATHUYECKOTO aHajau3a JIEKHT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

CrtpykTrypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOT0 aHaIM3ay» BKIIIOYAET CIIEIYOIne
COJlepKaTeNbHO-METOANYeCKre JUHUU: «Yucna U BeUUCHCHUs», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHoBHEBIE COACPIKATCIIBHO-MCTOANUYCCKUC JIMHUU HU3YYAlOTCA Ha IMPOTSIXKCHUU ABYX JICT
00y4eHus1 B CTapliel IIKOJEe, €CTECTBEHHO JOMOJHSSA APYT Ipyra U TMOCTETIEHHO HACHIIIAsCh
HOBBIMH TEMaMH W pas3acjiaMu. I[aHHBIﬁ KypC ABJICTCA HWHTCTPATUBHBIM, ITOCKOJIBKY



o0bemuHAET B cebe coaepKaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMATUUECKUN aHAIN3, TEOPHsI MHOKECTB U Jp. [1o Mepe Toro kak yuaniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEMATHUYECKHUM allllapatoM, y HUX TOCJIEeI0BATEIIBHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb PEeaJbHOM
CUTyalluu, MPUMEHITh 3HaHUs, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSITENFHO CHOPMYITHMPOBAHHOW MaTEeMaTHYEeCKOW 3agadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIIbTAT.

CognepxxarenpHo-MeTOMUecKass  JUHUSA  «YHYucna W BBIYMCIICHMS)» — 3aBEpLIAECT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAyaTO B
OCHOBHOH mIKoJie. B crapieii mkone ocoboe BHUMaHHE yaeseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JEMCTBUTENIBHOTO YHUCJIA, YMEHHE pALMOHAIBHO BBIIOJHATh JACHCTBUS C HHUMH, JElaTh
OPUKUAKY, OICHUBaTh pe3ynapTaT. OOydamomuecs TMOMY4YalOT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBU C YWCIAMH, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BHIPAXKCHHIA.

Jlunus «YpaBHEHUST M HEPABEHCTBa» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOYy4YEeHUS B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszlene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIUX 3aaa4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IEITBIX,
PaIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loaydyeHHbIE YMEHHUS UCTIONb3YIOTCS MPU UCCIIEIOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBIUX 3HaYeHUH QyHKIMU. [laHHas comepikareabHas TUHUS BKIFOYACT B
ceOst Takke (OPMUPOBAHWE YMEHUW BBIMONHATH pacuéTel 1o (opmyrnam, mpeoOpazoBaHUs
LEJIbIX, palMOHAIBHBIX, HPPAUMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHHM, a Takke
BBIpQXXEHHH, COJEp)KAIIMX cTerneHu W jorapudmbl. brnaromaps u3yueHUio anreOpanmueckoro
MaTepuaia MPOUCXOIUT JNajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAaCCYXICHUH, pabOThl C CHUMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHHs IPAKTHUECKUX U €CTeCTBEHHO-
HAy4YHBIX 3a]1a4, HAIJISITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

ConepkarenbHo-MeToAMuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIieTaeTcs C
JPYrUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 331a€T TMOCIEI0BaTENbHOCTD
U3ydeHHus Mmarepuana. V3ydeHWe CTENeHHOH, MoKa3aTeNbHOW, JNorapu@Muueckod u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWCTB W TpadUKOB, HCIOIb30BaHME (YHKIUN 75
pEelIeHUsT 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB W PEAbHOW JKU3HM TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C PelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oomnblioe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
Pa3IUYHBIMH  BEJIMYMHAMH, WCCIEIOBATh TIOJyYeHHbIE (YHKIIUU, CTPOUTH WX TpPaPUKH.
Marepuan »To coAepKaTeIbHOW JMHUW HAIEIeH Ha pa3BUTHE YMEHHA W HaBBIKOB,
MO3BOJIAIONIMX  BBIp@XKaTh 3aBHUCHMOCTH MEXKAYy BeIMYMHAMH B pa3iIuyHOi  dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIlHH,
WCTIOJIb30BAaHHIO aHAJIOTUH.

ConepxxarenbHast nuHug «Havana maTeMaTnyeckoro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX MOSIBISETCS BO3MOKHOCTD MCCIIEIOBATh U CTPOUTH Ipadukul (YHKIUHN, OTIPEAEATh UX



HauOoJIpIIME U HAUMEHBIINE 3HAUYEHUS, BBIYUCIATh IUIOMAAu Guryp nu oObEMBI TeJ, HAXOAUTh
CKOPOCTM M YCKOpPEHHs IpoLeccoB. JlaHHas conepXKaTellbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTEMaTHUYECKUX MOJCIICH pPEAIbHBIX CHUTyalud, HaXOXIACHUS
HAaWIy4llero pelIeHHs B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHMYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPaclO3HABATh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHHKE M HcKyccTBe. OOywaromiyecs y3HAIOT O
BBIIAIOIIUXCSL pe3ysibTaTaX, IOJYYEHHBIX B XOJE Pa3BUTHA MATCMATHKU KaK HAyKH, M HX
aBTOpax.

CopnepxarenpHO-MeTOANYECKAs TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
JJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS ITPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKM U IpelaraloT Haubosiee YHUBEPCAIbHBIN A3bIK, 00bEIUHIOIINI
BCE paslenbl MAaTeMATHUKM U €€ IPWIOKEHHWH, OHU CBS3bIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLHUIIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MATEMATHMKM M HCIOJIb30BaTh €ro JUis
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TTOCTPOCHUS
MoJIeJIel peallbHbIX CUTYyallMi, NCCIEOBaHMs 3TUX MOJEJEH ¢ IOMOIIbIO anmapaTa anreopsl u
MaTEMaTUYECKOI0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIONIB3YETCS JUIsl PELICHUs NMPUKIAIHbIX 3a1ad. [Ipy pemenun peanbHbIX NPAKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCMONb30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOIEMY.
JlesaTtenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKIAJHBIX 3a7ad OpraHU3yeTcsl B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTH4ecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBOAUTCS 2 yaca B Hezxemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a /iBa
roja ooyuenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

Yucia 1 BLIYMCICHHUA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguveckue  apodu. Apudmernueckue omepanMd ¢ paUMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJs pPEHICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciIel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciaMu. [IpuOmmKkEHHbIe BRIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM nokazateneMm. CranzapTHas Gopma 3anucH AEHCTBUTENBHOTO YUCIA.
Hcnonb3oBanue mnoaxofsmedl (GopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmMerndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

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

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHU.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHEeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJOB.

Pemenue nenbIx U 1poOHO-pAIlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimOHaNIBHBIX YPaBHEHNUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHMI U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKHMX 3ajay M 3a1ay H3
pa3INYHBIX 00J1acTe HAyKU U peabHON KU3HH.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOsl 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINH.

OO6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHU ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU.

CrenenHass (yHKIMS C HaTypaJbHbIM M LIEJbIM MokaszaTeneMm. EE cBoiicTBa U rpaduk.
CaotiicTBa U rpaduK KOpHs N-0i CTENEHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEIECICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YHCIIOBOI'O apryMEHTA.

HavanamaremaTn4yecKoroaHajimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEYHO yOBIBAIOIIEH T'€OMETPHUECKONW MPOTrpecCHi.
@dopMyna CIOXKHBIX IPOLEHTOB. Vcmosb30BaHME MPOrpeccuu JUisl PEIICHMs PEabHBIX 3a/1ad
MIPUKJIIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHoOkecTBO, omepanuu Haj MHoOXecTBamu. Juarpammsel Jisiepa-Benna. I[Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOTO aIrrapara 1Jis1 ONHMCaHUA PCAJIbHBIX IMPOLCCCOB U HBHGHHﬁ, npu
pELICHUHU 337a4 U3 APYTUX YIeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KIIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

Crenens ¢ pallMOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm umcna. [lecaTndnble U HaTypaJibHbIE JOrapHUPMBbI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BRIPAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3zoBanne BbIpaXEHU, COEPIKALIUX CTENEHH C palliOHAIbHBIM IIOKa3aTEJIEM.

ITprMepsl TPUrOHOMETPUUYECKUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaajHbIX 3aad C [OMOLIbIO CHUCTEMBI
JIMHENHBIX YPaBHEHUN.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHeHre ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUI0 MaTeMaTHYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DOyHKIUH U rpauKu

Oynkuus. Ilepuonnveckue  QyHkiuu. IIpomMexyTku MOHOTOHHOCTH — (YHKIHH.
Makcumymbl 1 MUHUMYMBbl (QyHKIuU. HaunOonbliee ¥ HauMeHbllee 3HaueHHWE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKINH, UX CBOWCTBA U IpapUKU.

[Toka3zarenbHas u norapudpmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX YUeOHBIX MPEIMETOB U peaabHON KU3HU.

HavyanamaremaTn4eckoroanajimnsa

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

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

[TpousBoaHble 3neMeHTapHBIX GyHKIUH. DopMysbl HAXO0XKAEHUS MPOU3BOJHON CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (YHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrne HaubobIIero 1 HaMMEHbIIETro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHON Al HAXOXKIACHWS HAWIY4IIero PpEeUIeHHs B MPHUKIaJHBIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OopMyIIoi Ui rpadukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reomeTpuyeckuid M ¢u3MYecKuil cMbIci. Bbluncinenue MHTErpana Imo
dbopmyne Hrerotona-Jleitoaua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne y4yebHOro mnpeamera «MaTemaTukay JOJDKHO OOECredHMBaTh JOCTHIKCHUE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHUS Iporpammbl ydeOHoro npeamera «MaremaThka»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroUlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'0 YJICHa POCCUICKOro OOIIECTBa, MPEJICTaBICHHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBIEHUI, NpOLEAyp TIpakJaHCKOro oOliecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUM C UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTHyeckoe BOCIMTAHHE:

c(OpMHUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOM MIEHTUYHOCTH, YBAKEHUS K MIPOLLIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B JPYyTrUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoaa; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUil; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKHUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mo0poBoe mHTaHKE, cOaJTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pEryispHas (uznyeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKOJI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYPbI, MOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHONM U COLMAIBHOW Cpeabl, OCO3HAaHUEM



NI00aNbHOTO  XapakTepa JSKOJIOTMYECKUX  MpoOJieM; OpHEeHTalue Ha  [pUMEHEHHE
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
[IOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEH CPEJIbI.

LleHHOCTH HAYYHOIr0 MO3HAHUSA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW M OOIIECTBEHHON MPAKTHKH, HOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHUKHM M MAaTEMaTUYECKOM KyJbTypOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIBbCKYIO JI€ATEIIbHOCTh
MHAWBUAYAJIBHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe Pe3yabTaThl OCBOCHHUS TPOrPaMMEBI yIeOHOTO TIpeaMeTa «MaTeMaTHKa
XapaKTepU3YIOTCS  OBJAQJCHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OelicneusMuU,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamenshole oeticmeust, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECco8 00yyarowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble jornyeckue neicTBuUs:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATUAMHU; (HOPMYIUPOBATH OINPEACICHUS TOHSATHH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATU3a;

® BOCIPHHHUMATH, (HOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIAUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpATh CHocoO pemnieHuss y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HMCCIICNOBATCIIBCKUH  MHCTPYMEHT  ITO3HAHUS,
bopMyIHpOBaTh BOMPOCH], (PMKCUPYIOIIKE MPOTHBOpEUne, MpobdIeMy, yCTaHABINBAThH
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBIEHHS, Ipollecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;



® CaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHHUS W  BBIBOJABI 1O  pe3yjbTaTaM
pOBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUIATD IIPEATIONOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

® BBIBIATH ACPUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBAaTh U HUHTEPIPETUPOBATH MH(MOPMALIMIO PA3IUYHBIX BUAOB U (OpM
MpEeJICTaBICHMUS,

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TPEACTaBIATH €€ B pa3uyHbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHWBATh HAAEKHOCTH HMH(POPMAIMM IO CaMOCTOATENBHO CPOPMYINPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAmMuUGHbIE Oelicmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

OO0menne:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
OOlIeHHs; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHUS 10 X0y PEIICHUS 3aa4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

® B X0Je OOCYXKICHHs 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKJaeMOU TeMBbI, IPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HAICJIEHHbIE HAa TOUCK pELIECHUs;
COTOCTABNISITh CBOU CYXKIEHHS C CYXICHHSIMH JPYrUX YYaCTHUKOB JHAJIOTa,
0oOHapyXUBaTh Pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme PopMyIHpOBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IpPEACTaBIATH PE3yJbTaThl PELIEHUS 3aJaud, IKCIIEPUMEHTa, UCCIEIOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJIEHUS C Y4ETOM 3a/ad IMPEe3eHTAlUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTtBo:

® T[IOHUMaTh U HUCIOJIF30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUIAYATbHOU pPaOOTHI
Opu  pelieHnd Y4eOHBIX 3ajad; MPUHUMATh I[e1b COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTraHU3allUI0 COBMECTHOM paboOThl, pachpeneniarTb BHABI padoT,
JIOTOBApUBATHCSI, OOCYXKJaTh TpOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JIOJIEH;

® yYacTBOBAaTh B TPYIIOBBIX Popmax paboThl (00CykIeHUsI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JIEUCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIIEHUBATh KAUeCTBO CBOETO BKJIaJa B OOIIU
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aHMMOICHCTBHS.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 06ecneuusarom Gopmuposanue CmvlClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzanus:



COCTaBJIATh IUIAH, aIFOPUTM pEIIeHHs 3aJadyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM I[103HABATEIbHON peQieKcun Kak OCO3HAaHUS COBEpPLIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTpPOJIA IIPOLECCa W PE3yJbTaTa PELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

e IpeABUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PEIICHUM 3a7a4d, BHOCUTb
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUAM, OOBACHATH INPUYUHBI
JOCTMDKEHUSI WIIM HEIOCTUIKEHHUS pPe3yJlbTaToB JEATEIbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadaisa MaTeMaTHYECKOTO aHaIN3a» Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHUs JOHKHO 00ECIeUnBaTh JOCTHKEHHE CIETYIOIINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

10 KJIACC

Yucaa 1 BLIYMCTIEHUS

OnepupoBaTh MOHATHSIMH: pallOHATBHOE M JEHCTBUTENHHOE YHCIIO, OOBIKHOBEHHAS U
JeCATUYHAsS IPOOk, TPOLICHTHI.

BreimonHsaTe  apudmMeTHueckue oOrnepanudd ¢ palMOHAIBHBIMA W JEHCTBUTEITHLHBIMHU
YHCIaMH.

BremonHsaTe npuOMMKEHHBIE BBIYMCICHHS, WCIONB3Yys MpaBuia OKPYTJICHHs, enaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI.

OrniepupoBaTh MOHATUSIMH: CTETICHb C IIEJIBIM MOKa3aTejeM; CTaHaapTHas (opma 3amucu
JNEHCTBUTENFHOTO YHCIIa, KOPEHb HATYpalIbHOM CTENEHM; HMCIOJNb30BaTh MOAXOASIIYI0 (hOpMy
3aIIMCH IEUCTBUTENIBHBIX YMCE ISl PELIEHUS IPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHbIX.

OnepupoBaTh TOHSATHUAMU: CHHYC, KOCHHYC W TaHT€HC TIPOU3BOJBHOTO  YIJIA;
WCITOJIH30BAaTh 3aMKCh MPOU3BOJIBHOTO yTiia Yepe3 00paTHbIe TPUTOHOMETPHIECKUE (HYHKIIUHN.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh MOHATUAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIIBHOE,
HMppaloHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BeimoHATE  mpeoOpa3oBaHUS — TPUTOHOMETPHUYECKHMX  BBIPQXKEHHMH W pemaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrimonusaTe mpeoOpa3zoBaHus LEIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pemaTh OCHOBHBIE TUIIBI LEJBIX, PAIMOHATIBHBIX U UPPALMOHATBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUSI M HEPABEHCTBA JIJI PELICHUS MAaTEMaTUYECKUX 3a/1ad U 3ajay 13
pa3IMYHBIX 00JacTel HAYKH U PeabHOM KU3HU.



MogenupoBaTh peajbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs (PYHKIUH, 007IaCTh ONpeeIeHUs
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK GyHKIUU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKITUN 119 pEIICHUST ypaBHEHHH.

Crpouth U yuTaTh rpaduku JUHEHHOW (YHKIMH, KBAJPATUYHOW (DYHKIMH, CTETIEHHON
(YHKLINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX HPEIMETOB M peallbHOW KM3HM; BbIpaXkaTh (opMylIamMu
3aBHCUMOCTH MEX/1Y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IPOTpeCcCu.

OnepupoBarh MOHATHIMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETPpUYECKas IPOTPECCHsi, CyMMa
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh NOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPecCHil JUIs pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapaT /Ui ONMUCAHUS PeaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

OnepupoBath MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHSIMM: HATypallbHOE, LE€JI0€ 4YHUCIO; HCIONb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCThIE MHOKUTEIU JJI PELICHUS 3a1ay.

OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAJIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECITUUHbIE U HATypallbHbIE JIOTapU(MBI.

YpaBHeHHUsI M HEpaBEHCTBA

[IpumeHsTH CBOMCTBa CTeNeHW A NpeoOpa3oBaHMs BBIPAXKEHUN; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTeIIbHOE YpAaBHEHUE U HEPABEHCTBO;, pEIIATb OCHOBHBIC  THUIIbI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BemonHsaTe mpeoOpa3oBaHus BBIPAKEHUH, COJAEpXKAIIMX Jorapudmbl; OMEpUpOBaATH
HNOHATUAMH: JIOTapU(PMHUUYECKOE YpaBHEHHE W HEPABEHCTBO;, peELIaTb OCHOBHBIC THUIIBI
JorapupMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelIeHue; UCI0JIb30BaTh
CHUCTEMY JINHEWHBIX YPAaBHEHM IS PEIICHMS IPAKTUYECKUX 3a/ad.



HaxonuTe penieHus NpocTEUINX CUCTEM U COBOKYIMHOCTEHN pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajgbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISTh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 0 YCIOBUIO 3aJa4M, UCCIIEI0BATh ITOCTPOECHHBIE MOJIEIIN C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHSATUSMHU: TIEpUOAUYECKAss (QYHKIHUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEKYTKE; UCIIOJIb30BaTh UX IS Ucce0BaHus QYHKINH, 3a1aHHON rpadukom.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TIOKA3aTENbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh UX Ha KOOPJUHATHON TUIOCKOCTU M MUCIOJIE30BATh
JUISl pEeLLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHUH W
WCIIOJIH30BATh WX JIJISL PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnons3oBarh rpaduku QYHKIMH I UCCICTOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENpEpbIBHAS  (QYHKIUS;  TPOU3BOAHAS  (DYHKIUU;
UCTIOJIF30BaTh T€OMETPUUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOAHYIO /ISl HCCleNOBaHMA (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJI1 HAXOXKACHUS HAWIIYYILIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OrniepupoBaTh MOHATHSMHU: MEPBOOOpA3HAsT U WHTErPall; MOHUMATh TEOMETPUUECKHI U
(bu3nyecKuil CMBICIT UHTETrpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHH; BBIYUCIATH MUHTErpai Mo Gopmyie
Hrrotona—Jleitbnuna.

Pemats nmpuxiagHele 3a1a4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI0 aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

KosmnuecTBo
HaumenoBanue DJIeKTPOHHbBIE
Ne 4yacoB
pa3aesaoB U TeM (uudgposbie)
n/n Kontpoabnbsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl

MHo>kecTBa pallMOHABHBIX U I€HCTBUTEIBHBIX
1 yrcen. PanonanbHble ypaBHEHUS U 14 1

HEPaBEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6

[OKa3areieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 5

HppanroHaibHbIC YpaBHCHHS U HEPABEHCTBA
4 DopMyIIbl TPUTOHOMETPHH. 29 5

TpuronomeTpuyeckue ypaBHEHUS
) [TocnenoBaTenbHOCTH ¥ IPOIPECCHU 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1

3HAHUU

OBHIEE KOJIMYECTBO YACOB IO 68 6 0

ITPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHUE 11 KJIACC
Ne HaunmenoBanue KosmuecTBo yacos DJIEeKTPOHHbBIE
. /;1 pa3/iesIoB U TeM Beero Konrpoabusie  IIpakruyeckue (uudposbie)
NPOrpaMMblI padoThI padoTHI o0pa3oBaTesbHbIE
pecypchl
CreneHb ¢ paliOHAILHBIM TOKA3aTEJIEM.
1 [TokazarenpHas ¢pynkums. [lokazarenbHbie 12 1
ypaBHCHHS U HEPABCHCTBA
5 Jlorapudmuueckast pyHKITUS. 12 1
Jlorapugmuueckie ypaBHEHHs 1 HEpAaBEHCTBA
3 Tpuronomerpuveckne GyHKIUU U UX 9 1
rpaduku. TpUroHoMeTpuYecKre HepaBEHCTBA
4 [TpousBoanas. [IpumeneHnue mpou3BOIHOM 24
3) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEeHUN 12
7 HarypanbHble 1 1ienbie yncia 6
8 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 18 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB IO 102 9 0

IHPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e MaremaTnka: anreOpa ¥ Havajla MaTeMaTH4YEeCKOTO aHalu3a, reomerpus. Anredpa u
Hayayla MaTeMatuuyeckoro aHanu3a. 10-11 kmaccel: 6a30BbIi U yriayOJICHHBIN YPOBHH:
yuebnuk / II.A.Amumos, KO.M.Komsirun, M.B.TkauéBa [u ap.] — 10-e u3n., crep. —
Mockaa: IIpocsenienue, 2022.— 463, [1] c. : ui.

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o OecnepalbHBIl TOCYJAPCTBEHHBIN 00pa30BaTENIbHBIA CTAHAAPT CPEIAHEr0  OOIIEero
obpazoBanus (OnobpeH pemerreM ot 12 aBrycra 2022 r. Ne 732)

o OecnepanbHas paboyas mporpaMma CpeiaHero o0Imero ooOpa3oBaHHsS TpeaMeTa
«Marematuka» 10 — 11 kmaccel, 6a30BbIi ypoBeHb (MockBa, 2023 rox)

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bu6mmoreka [{OK
POII



