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MO CHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa M Hadajga MaTEeMaTHYECKOTO aHAIN3a»
0azoBoro ypoBHs jius obOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepalbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApPTa CPEJHEro oOmero oOpa3oBaHHs, C Y4ETOM
COBPEMECHHBIX MHPOBBIX TPEOOBaHMH, MPEIBIBISIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, U
TpPagUIMKA POCCHIICKOro oOpa3oBaHus. Peanmzamms mnporpamMmbl  0OECIIEUMBAET OBIIAZICHHE
KJIFOUEBBIMH KOMIICTCHLUSIMH, COCTaBJISIOLIMMHU OCHOBY JJISi CAaMOPa3BHTHUSI M HENPEPHIBHOTO
00pa3oBaHMs, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHFHOTO Pa3BUTHUS
JMYHOCTH O0YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havaia MaTeMaTHYeCKOTO aHajW3a» SBJSICTCS OJIHUM M3 Haubolee
3HAYUMBIX B MPOTPAMME CTApIICH IIKOJIbI, MOCKOJIbKY, C OIHOW CTOPOHBI, OH OOECIeYHnBaCT
WHCTPYMEHTAILHYIO 0a3y /ISl U3y4YCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI,
dbopMHpyeT JIOTHYecKOoe M aOCTPAKTHOE MBINUICHHE Y4YallluXCs Ha YPOBHE, HEOOXOIUMOM JIJIst
OCBOCHHS KYpPCOB MH(pOPMATHUKH, OOIICCTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B pamkax JaHHOTO
Kypca ydamlmecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyIMpyeT CBOM JOCTHKEHUSI B MAaTEMaTHICCKOU popme.

Kypc anreOppl W Havaja MareMaTHYECKOTO aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUS 3aKOHAMH (PH3UKH, XUMHH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX TE€HICHIMI SKOHOMUKHU U
OOIICCTBCHHOM KM3HU, MIO3BOJISICT OPUCHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJL30BaTh MX B IMOBCEJHECBHON JKM3HH. B TOXE Bpemsi OBIaJICHUC
a0CTPaKTHBIMU W JIOTUYECKH CTPOTUMH MAaTEMATHYECKHMMH KOHCTPYKIMSMH Pa3BUBACT YMCHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTh YTBEPKJICHUS, HCIIOJIb30BaTh 0000IICHNE
M KOHKPETH3alHi0, abCTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEAaTHUBHOE M KPUTHUECKOE
MBIIJICHHE. B Xoie W3ydeHus ainreOpbl W Havall MaTEeMaTHYECKOTO aHalwW3a B CTapIIeH IIKOJe
ydalnirecs: oJy4aloT HOBBIM OMBIT PelIeHHs] MPUKIATHBIX 33[a4, CAMOCTOATEIHHOTO MOCTPOSHUS
MaTEeMaTHYECKUX MOJeNel peambHBIX CHTYyallMii M WHTEPIPETAllud TONYyYEHHBIX pEeIICHHH,
3HAKOMSITCS C TIPEMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE, HAYKEe U B UCKYCCTBE, C
BBTAFOIIMUCS MAaTEMATHUYECKUMHU OTKPBITHSMHU U UX aBTOPAMH.

Kypc obmamaeT 3HaYNTENbHBIM BOCIIUTATEIBHBIM MMOTEHIIMATIOM, KOTOPBIM peaan3yercs Kak
gyepe3 y4eOHBIM Marepuall, CIoCOOCTBYIONINI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuKky y4eOHOM AesATENHbHOCTH, TPEOYIOUIEH CaMOCTOSATEIbHOCTH, AKKypaTHOCTH,
MIPOJIOJKUTEIILHOW KOHIIEHTPAIIMY BHUMAHUS ¥ OTBETCTBEHHOCTH 32 TIOJyYSHHBINA Pe3ysIbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HadalaM MaTeMaTHYECKOTO aHalu3a JIEKUT
JesITeNbHOCTHBIN MPUHITUT O0y4YEeHUSI.

CrpykTypa Kypca «Anrebpa W Hadalla MaTeMaTHYECKOTO aHaJIM3a» BKIIFOYACT CIIETYIOIIHNE
COJIep)KaTeIIbHO-MEeTOANYeCKHe JIMHUU: «Yucima W BeMHCIHCHHS», «DyHKIHH W TpaduKmy,
«YpaBHEHHS U HepaBeHCTBay, «Hadana MmaTeMaTnueckoro aHanmusay, «MHOKECTBa U JOTHKa». Bce
OCHOBHBIE CO/IepPKATEIbHO-METOIUYECKUE JIMHUN U3YYal0TCS Ha MIPOTSHKEHUU IBYX JIET 00y4eHUS B
CTapIIeH IIKOJIe, €CTECTBEHHO JIOMOJHSS IPYT JAPYyTra U MOCTEIIEHHO HACHIIIAasICh HOBBIMU TEMaMH U
pasnenamu. JIaHHBIA KypC SBIISETCS MHTETPATHBHBIM, ITOCKOJIBKY OOBEIHHSIET B ceOe coJiepiKaHue
HECKOJIbKUX MAaTeMaTHYeCKHX IUCIMIUIUH: anredpa, TPUTOHOMETPHUS, MATeMaTUYECKUIl aHalu3,
Teopusi MHOXecTB W Jp. I[lo Mepe Toro kak yuwammecs OBIaJeBalOT BCE Oojee HIMPOKUM
MaTEeMaTHYECKHUM aIlllapaToM, Y HUX MOCIIeI0OBATEIbHO (POPMUPYETCS M COBEPIIICHCTBYETCSI YMEHUE



CTPOUTh MAaTEMaTHUYECKYIO0 MOJIENb PEAIbHOM CUTyalluH, IIPUMEHATh 3HaHMsI, IIOJIyYEHHBIEC B Kypce
«Anrebpa ¥  Hayaja MaTEeMAaTH4YECKOTO  aHaliM3a», JUISI  pEIIeHHs  CaMOCTOSTEIbHO
copMyIHpPOBaHHOW MaTeMaTHYECKON 3a7auHl, a 3aTeM HHTEPIPETHPOBATH OJTYYECHHBINA PE3yNbTaT.

ConepxaTtenbHo-MeTOANYECKast TMHUSA «Huclia ¥ BbIYUCIEHUS» 3aBepuiaeT (GOpMHPOBAHUE
HaBBIKOB HCIIOJIb30BaHMsl JACHCTBUTENBHBIX YHUCEN, KOTOpPOE ObUIO HA4aTO B OCHOBHOM Iikoje. B
cTapiieil IKoie ocoboe BHUMaHME yaensercss (OPMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOLINX B ce0sl MCIOIB30BAHNE PA3TMYHBIX (OPM 3aIHUCH JACHCTBUTEIBHOTO YKCIa,
YMEHHME DPALMOHAIBHO BBINOJHATH JCHCTBUA C HUMH, JEJIaTh NPUKHUIKY, OLICHUBATH DPE3YJbTar.
OOyuaronyecss IOJy4yalOT HAaBBIKM TNPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS JACHCTBUM C
YHCIaMU, 3allMCAHHBIMM B CTaHAApPTHOH (opMe, HCIOIb30BAHUS MATEMaTHUYECKUX KOHCTAHT,
OLICHUBAHMUS YMCIIOBBIX BBIPAXKEHUH.

JIuHus «YpaBHEHUs M HEPAaBEHCTBA» peAIU3yeTcs Ha MPOTSHKEHUU BCero oOydyeHHs B
CTapuied IIKOJ€E, IOCKOIbKY B KaXJOM pasfelle IMporpaMMbl IIPEIyCMOTPEHO pELICHUE
COOTBETCTBYIOIIUX 3a1ay. OOyyarouiyecs: OBIaJE€BAIOT Pa3IMYHbIMU METOJAMU PELUEHUS LEJbIX,
paloOHaIbHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHbIX, JOrapU(PMHUUECKUX U TPUTOHOMETPUUECKHUX
YPAaBHEHUI, HEPABEHCTB U UX CUCTEM. IloilydeHHbIE yMEHHUS HCIOJIB3YIOTCS IIPU HCCIECIOBAaHUU
(GyHKIMH € MOMOUIbIO HPOM3BOJHOW, PEIICHUM MPHUKIAJHBIX 33/Ja4 U 3aJad Ha HaxOXJEHHUe
HanOONBIIMX ¥ HAaWMEHBINNX 3HAYeHWH QyHKUWU. [laHHas conepkarenbHas JHHUS BKIIOYAET B
ce0st Tarke (OPMHUPOBAHNE YMEHHI BBIMIOIHATH PACU€Thl MO (GOpPMYyNIaM, PeoOpa3oBaHMsI LENbIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX U TPUIOHOMETPUYECKHMX BBIPAKECHUMN, a TAK)XKE BBIPAXKCHUH,
COZIepKALIMX CTEeNEeHW U Jorapudmsl. bnarogaps u3ydeHuro anreOpanyeckoro MaTepuala
MIPOUCXOIUT AaJbHEUIIee Pa3BUTHE AITOPHUTMHUYECKOTO M a0CTPAKTHOTO MBINUICHHS yJalluxcs,
(bopMHUpYIOTCS HaBBIKM JIEAYKTUBHBIX pAacCyKICHHH, pabOTBl € CHMBOJIBHBIMH (OpMaMH,
IIPEJCTAaBICHUS 3aKOHOMEPHOCTEH M 3aBMCUMOCTEl B BHJE PaBEHCTB M HEpaBeHCTB. Aurebpa
npeiaraeT 3GQGEeKTUBHbIE MHCTPYMEHTHI Ui pelleHHs] NPAaKTUYECKUX M €CTeCTBEHHO-HaY4HBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenpbHo-MeTOoANYeCKass JTUHUS «DPYHKIMM U TpapUKH» TECHO INEpervieTaeTcs ¢
IPYTHUMHU JMHUAMH Kypca, IIOCKOJIBbKY B KAKOM-TO CMBICIIE 33J1a€T MOCIEN0BATENBHOCTh U3YUYEHUS
MaTepuana. M3ydeHue CTeNneHHOW, MoKa3aTelbHOH, JorapupMUUEecCKO M TPUTOHOMETPUUYECKHX
(GyHKIMH, WX CBOMCTB M TIpadHKOB, MCIOJIb30BaHWE (YHKIMM [UIsl pelieHus 3aaad U3 JpYyrux
y4eOHBIX MPEIMETOB U peasibHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAJIM30M, TaK U C
peleHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gonblioe BHUMaHUE yienseTcss (OpMHPOBAHUIO
YMEHHUS BbIpaXaTb (OpMyJIaMH 3aBHUCUMOCTH MEXIY Pa3IMYHbIMU BEJIMYMHAMM, MCCIIEOBATh
MOJIy4eHHbIe PYHKIIMH, CTPOUTH UX rpaguku. Matepuan 3Toil cofepxKaTeabHOM JIMHUN HAleJIeH Ha
pa3BUTHE YMEHMH M HABBIKOB, INO3BOJIIOIIMX BBIpAXKaTh 3aBUCUMOCTH MEXKIY BEJIWYMHAMHU B
pa3nuyHoOi (opMme: aHaIUTHYECKOHM, rpaduueckoil m cioBecHOi. Ero m3yuenue crocoOcTByeT
Pa3BUTHIO AITOPUTMHUYECKOTO MBIIIICHUS, CIOCOOHOCTH K OOOOLIEHHI0O M KOHKpETU3alluH,
HCIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas ymHuA «Havama MaTreMaTHM4eCKOro aHalN3a» IO3BOJIET CYLIECTBEHHO
pacuIMpuTh Kpyr Kak MareMaTHYeCKHX, TaK M NMPHUKIATHBIX 33734, JOCTYIMHBIX O0YYalOUMMCH, Y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIEIOBATh M CTPOUTH IpaduKu (QPYyHKIUH, Oompenensrs ux
HauOOoJbIIMEe U HAUMEHbIIUE 3HAYEHUS, BBIUUCIATH IUIOMAau (GuUryp u oObEMBI Tell, HaXOIUTh
CKOPOCTH M YCKOpeHMs IporeccoB. JlaHHas coxaepxaTenbHas JIMHUAA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHMSI MAaTE€MaTH4YECKMX MOJENEH pEaNbHBIX CHUTyallUil, HaXO0XIECHUA
HAaWIy4lllero pEIIeHUs B MPUKIAIHBIX, B TOM YHCIIE COLMUAIbHO-)KOHOMHUYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBAMM MAaTE€MaTHYEeCKOro aHallu3a CIOCOOCTBYET pPa3BUTHUIO aOCTpPaKTHOTO,



(OopMabHO-IOTMYECKOTO U KPEaTHMBHOTO MBIIUICHHS, (OPMHPOBAHUIO YMEHHUH pPAacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTE€MaTHKH B HayKe, TEXHHWKE M HCKyccTBe. OOydarompecs Y3HAIOT O
BBIJJAIOIIMXCS PE3YJIbTATAX, IIOJYYCHHBIX B XOJ€ Pa3BUTHs MATEMATUKU KaK HAyKH, U UX aBTOPax.

CopepxarenpHo-MeTOANYECKass TUHMUS «MHOXECTBa M JIOTUKa» B OCHOBHOM IIOCBSIIECHA
JJIEMEHTaM TEOPUU MHOXKECTB. T€OpETHKO-MHOKECTBEHHBIE IPEJACTABICHUS IPOHU3BIBAIOT BEChH
KypC LIIKOJbHOW MaTEeMAaTUKU M MpeAaraloT Hanboiee yHUBEPCAIbHbIN S3bIK, 00BETUHSIIOMNN BCe
paszensl MaTEMATUKU U €€ IPUIIOKEHUH, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKUE JUCLUIIIIMHEI B
enuHoe 1nenoe. IlosToMy BakHO 1aTh BO3MOXHOCTh UIKOJBHUKY ITOHMMATh TEOPETUKO-
MHO>KECTBEHHBIM S3bIK COBPEMEHHOM MAaTEMATHKU M MCIIOJNb30BaTh €ro IS BBIPAXKECHUSA CBOMX
MBICJIEH.

B kypce «Anrebpa M Hayajla MaTeMaTHYECKOIO aHAIM3a» MPUCYTCTBYIOT TaKXe€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA, KOTOpblE IpPHU3BaHbl C(HOPMUPOBATH HABBIKUM IOCTPOEHUS
MoJiesiel pealbHbIX CUTYallMi, UCCIEIOBAaHUS 3THUX MOJEIECH C MOMOUIbIO amnapara aireOpbl U
MAaTE€MaTHYECKOr0 aHAJIM3a U UHTEPIIPETALMU IIOJIyYCHHBIX PE3YJIbTATOB. TaKkue 3a1aHusl BIUICTCHBI
B Ka)XXJIbI M3 Pa3JeloB IIPOrPaMMBbI, IIOCKOJBKY BECh MAaTepUaj Kypca MUPOKO UCIOIb3YETCS IS
pelIeHns NpUKIaaHbIX 3a1a4d. [Ipy pelmenun peaapHbpIX IPAKTUYECKUX 3aa4 Y4alUuecs: Pa3sBUBAIOT
HaOJII0AaTeNbHOCTh, YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOIb30BATh
aHAJIOTHIO0, 00001aTh U KOHKPETU3UPOBATH MpoodiiemMy. JlesaTensHoCTh o GOPMUPOBAHHIO HABBIKOB
pellieHns MPUKIAJHbIX 3aJa4y OpraHu3yeTcs B IPOLIECCE M3YYEHMsI BCEX TeM Kypca «Anrebpa u
Hayajla MaTEMAaTUYECKOT0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mnaHe Ha M3y4YeHHE Kypca aireOphl U Hayall MaTEeMaTHYECKOTro aHaiu3a Ha 0a30BOM
ypoBHE oTBoAMTCS 2 yaca B Hexenmo B 10 kiacce u 3 yaca B Hegento B 11 kimacce, Bcero 3a JiBa

rojia ooydenust — 170 gacos.
COJAEP)KXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYUCICHUA

Parmmonanbhbie uncia. OOBIKHOBEHHBIE M JECATHYHBIE JIPOOM, MPOLEHTHI, OECKOHEUYHbIE
nepuosuyeckue  pobu.  ApudMernyeckue ~ Omepalud ¢ palMOHAIBHBIMH  YHCIaMH,
peoOpa3oBaHus YHUCIOBBIX BblpaxeHHil. [IpumeHeHue napoOGeil M TNPOLEHTOB MJi pelIeHUs
MPUKJIAHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIIEH 3HAHUM U peabHOU KU3HHU.

JlelicTBuTenbHbIe uHcha. PaiyoHanbHble M UppalMOHANbHBIE 4YHCcHa. ApupMeTHuecKue
Olepaluu C JNEHCTBUTENBHBIMU 4YHCIaMu. [IpuOmkEéHHBIE BBIYMCICHHS, MpPaBUJIa OKPYIJIECHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ menbiM mokazateneMm. CranmapTHas (opma 3amucu JeWCTBUTEIBHOTO YHCIA.
Hcnonp3oBanue noaxoasiieid GopMel 3anucu ASHCTBUTENbHBIX YUCEI IS PELICHUs TPAKTUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS TaHHBIX.

Apudmernueckuili KOpeHb HaTypajabHOU creneHu. [leficTBus ¢ apudmMeTndecKuMu KOpHIMHU
HaTypaJIbHOM CTEIEHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O apr'yMEHTA.

YpaBHeHHsI M HEPABEHCTBA



ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30OBAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
bopmyIIbI.

VYpaBHeHME, KOPEHb ypaBHeHUA. HepaBeHCTBO, penieHre HepaBeHcTBa. MeTol MHTEpBaoB.

Pemienue nenbix U 1poOHO-pAlIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

PemeHne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3aJad M 3aJad U3
pa3nuyHbIX 001acTel HAYKU U peasIbHOM KU3HHU.

DOYyHKUMH U TPAaPUKHU

Oynkius, cnocoosl 3aganust Gpyakuun. I'paduk Gpynkmum. Bzanmuo oOpatHbie GyHKINH.

OO6nacte ompezneneHus U MHOXeCTBO 3HaueHMM (QyHkumu. Hymu gynkuumum. Ilpomexyrtku
3HAKOIIOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU.

CrenenHasi QyHKOMS C HATypajdbHBIM M IEJbIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHsS N-0if CTETICHHU.

Tpuronomerpuueckass  OKpPYKHOCTb,  ONpEAEICHUE  TPUTOHOMETPUYECKUX  (DyHKIIMIA
YHCIIOBOT'O apryMeEHTa.

Hayana maTeMaTH4ecKOro aHajm3a

[locnenoBarenbHOCTH,  cHOcOObI  3afaHMsl  IocienoBarenbHOCTEd.  MOHOTOHHBIE
II0CJIEJ0BATEIbHOCTH.

Apudmernueckass M reomerpuueckas — nporpeccud.  beckoHeuHO — yObIBaromias
reomerpuueckas mporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TIe€OMETPUYECKOH IMPOrPECCHHU.
@opMyna CII0XKHBIX IPOLEHTOB. VCIOIB30BaHME MPOrPECCHUU Ul PELICHHs peajbHBbIX 3aaad
IIPUKJIAZHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoOxecTBO, omepanuu HajJ MHOxecTBamu. Jlmarpammbl Oiiniepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO anmnapara s ONWCAaHUs pealbHBbIX IPOLECCOB M SBICHHUW, IIpU
pelIeHNH 3a]]a4 U3 IPYTUX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KAa3aTEILCTBO.

11 KJIACC

Yucaa 1 BLIYUCIEHUS

Harypanbnsle u niensie yncina. [Ipu3Haku AeIMMOCTH LENBIX YHCEIL.

Cremnens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOWCTBA CTETICHH.

Jlorapudwm yncna. JlecsiTHYHBIE U HATYpATbHBIE JIOTAPUPMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHH, CoepKaLIUX Jorapru(MBbI.

[IpeobOpazoBanue BeIpaXEeHUH, COIEPKAIIMX CTEMEHN C PAIIMOHAIBHBIM TTOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHHS 1 HEPABEHCTBA.

CucreMbl JMHEWHBIX ypaBHEHHMU. PemieHne mNpUKIaAHBIX 3a7a4 € MOMOIIBKD CHUCTEMBbI
JIMHEWHBIX YPABHEHUM.

Cuctembl U COBOKYITHOCTH pallUOHAIBHBIX YPABHEHUN U HEPABEHCTB.



IIpuMeHeHMEe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3a1a4 U 3a7a4
U3 PA3IMYHBIX 00JIaCTe! HAYKU U peabHON KU3HH.

DOYyHKUMH U TPaPUKH

Oynkuus. [lepuoanyeckue pyHkuuu. [IpomekyTku MOHOTOHHOCTH (QYHKIMH. MaKkCUMyMbl
1 MUHUMYMBI QyHkuu. HanOomnbiiee 1 HauMeHblee 3HadeHne (PYHKIIMU Ha IPOMEXYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPpaUKH.

[TokazarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TPaHKH.

Hcnonb3oBanue rpa@ukoB GyHKIMN A7 pellieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB (QyHKOUM JUIsi MCCIENOBaHUS IMPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PELUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHON KU3HU.

Havyana maTteMaTH4eCcKOro aHajmusa

HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /1JIs pEILIEHUs] HEPABEHCTB.

[IpousBoanas pyuakmuu. ['eomeTprueckuii 1 GU3MUESCKUI CMBICT TPOU3BOTHOM.

[Tpou3BosaHbie 3MeMEHTAPHBIX (QYHKIMH. DOpMyNIbl HAXOXACHUS IPOU3BOJHOM CYMMBI,
IIPOM3BEICHUS U YACTHOTO (PYHKIIHH.

[IpuMeHeHHe NMPOM3BOIHON K HCCIENIOBaHHUIO (DYHKIMH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxxneHue HanOobIIero 1 HAMMEHbIIEro 3HaYeHus: (YHKIUN Ha OTPE3KE.

[IpumeneHne npou3BOIHOM JIJIs1 HAXOXK/IEHUS HAWJIYUILEro pelieHus B IPUKJIaJAHbIX 3a/1a4ax,
TUISL OTIPEJICJIEHUS] CKOPOCTH TpoIiecca, 3a1laHHOTO (OPMYIIOH UiTH rpauKoOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpain, ero reomerpuueckuil 1 puznueckuii cmpici. Beruncnenue uarerpaia mno gpopmyie
Hprorona—IJleitOHuna.

IIJTIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yueOHOro mpeamera «MaremaThka» JODKHO OOECIeYMBATh OCTH)KCHUE Ha
YpOBHE cpemHero oOmiero oOpa3oBaHUs CIEAYIOUIUX JIMYHOCTHBIX, METANpeIMETHBIX |
MIPEIMETHBIX 00Pa30BaATEIBHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPaMMBI ydeOHOTrOo Tmpeamera «MaTtemaTuka
XapaKkTePU3yIOTCS:

I'paxxmanckoe BocuTaHue:

c(hOPMHUPOBAHHOCTBIO ~ TPAXKAAHCKOM  TMO3UIIMM  OOy4Yaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBa, MPEACTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHMI, TMPOIENyp TpakJaHCKOTO 0OIIecTBa
(BBIOOpBI, OMPOCHI M TIp.), YMEHHEM B3aUMOJICHCTBOBaTh C COIMANBHBIMH HHCTUTYTaMHU B
COOTBETCTBHUH C X (DYHKITUSIMU U HA3HAUCHUEM.

[TarproTnyeckoe BocIUTaHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON Tpa)KTaHCKOW MACHTHYHOCTH, YBAKECHUS K MPOLLIOMY U
HACTOSIIEMY POCCHUMCKOM MATEMAaTHUKH, LIEHHOCTHBIM OTHOLUIEHHEM K JOCTHKEHUSM POCCHUCKHX
MAaT€MaTUKOB U POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K MCIOJIb30BAHUIO 3TUX JIOCTHKECHUN B
IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUSL:

OCO3HAaHHWEM JYXOBHBIX IICHHOCTEH  pOCCHIICKOTO  Hapona; Cc(hHOPMUPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUS, 3TUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHUEM



JOCTH)KEHUM HAayKd M JIeATENIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOEHHE
YCTOHYHMBOTO OYyyIIEro.

DcTeTnuecKoe BOCIIUTAHUE:

3CTETUYECKUM OTHOLIEHHUEM K MHUPY, BKIIIOYas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajjay, PELICHUH, PacCyXIEHUI; BOCIPUMMYHMBOCTBIO K MaT€MaTUYECKMM AacCIeKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA.

dusnuecKoe BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTBIO YMEHUS NPUMEHATh MaTeMaTUYEeCKUE 3HAHUsS B MHTEpPECcax 3740pOBOrO
u Oe3onmacHOro obpasa >KM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO (310pOBOE
NUTaHue, cOaaHCUPOBAHHBIA PEXHUM 3aHSATHH M OT/AbIXA, peryisipHas (U3uvecKas aKTHBHOCTD);
(U3NIECKOTO COBEPIICHCTBOBAHNUS, P 3aHATUSAX CIOPTHBHO-03/I0POBUTEIBHOM JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHUEM LEHHOCTH TPYAOJIIOOUS; MHTEPECOM K DPA3JIMYHbIM
chepam npodeccHoHaNbHON AEATENHOCTH, CBS3aHHBIM C MaTEMAaTUKOH M €€ MPHIOKCHHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu M peain30BBIBATH COOCTBEHHBIC
KU3HEHHbIC IUIAHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHMIO U
caM000pa30BaHMIO HA MPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTBIO K aKTHUBHOMY YYacTHIO B PEIIEHUU
MPAKTUYECKHX 33/1a4 MAaTEMAaTUIECKOI HAIIPAaBICHHOCTH.

DKOJIOrM4eCcKOe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTUYECKON KYJIbTYpbl, IOHMMAaHHUEM BIMSIHHUA COLMAIBHO-
HSKOHOMHMYECKUX IPOLECCOB HA COCTOSIHME IPUPOJHOM U COLMAIBHOM Cpesibl, OCO3HAaHUEM
r7100aIbHOTO XapaKTepa dKOJOTHYECKUX MPOo0IieM; OpUEHTAIMeH Ha TPIMEHEHHE MaTEeMaTHYECKIX
3HAHUH U1 pelIeHus 3aad B 001aCTH OKPY)KAIOILIEH Cpefbl, TUIAHUPOBAHMS TTOCTYITKOB U OLEHKH
UX BO3MO’KHBIX ITOCJIEACTBUI JUIsl OKPYKAIOLIEH CPebl.

IleHHOCTH HAyYHOT'O MMO3HAHUS:

c(OPMHPOBAHHOCTHIO  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH M OOIIECTBEHHOW INMPAKTHKH, MOHMMaHUEM MaTEeMaTHYeCKOH Hayku Kak chepsl
YeJIOBEYECKON NEeSATETbHOCTH, 3TAloB €€ pa3BUTHS M 3HAYMMOCTH JUIs Pa3BUTUS LIMBUIM3ALINY;
OBJIa/ICHUEM $I3bIKOM MATeMaTUKU M MaTeMaTHYECKOW KyJIbTYpOl Kak CpeJCTBOM MO3HAHUS MUpa,
TOTOBHOCTBIO OCYIIECTBIISITH MMPOEKTHYIO U UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHIMBUIYAIHHO U B

rpymme.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMbl ydeOHoro mpeamera «MaTemaTukay
XapaKTepU3yIOTCs  OBNAJCHHEM  YHHBEpPCaIbHBIMU no3HasamenbHbIMU oelicmseusmu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHLIMU — OeUCMBUSIMU,  VHUBEPCATbHbIMU  pe2YIsamUEHbLMU
OelicmeUusIMu.

1) Vuusepcanvuvie nosnasamenvhvle Oeiicmsus, obecneuusarom Gopmuposanue O6A306bix
KOCHUMUBHBIX NPOYEcco8 00y4aowuxcs (0ceoeHue Memooo8 HO3HAHUSL OKPYICAIOWe20 Mupa,
npuUMeHeHUe 102U4eCKUX, UCCIe008amenbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

Bba3oBrie Jormueckue aeiicTBUL:

® BBISBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEMATHUYECKUX OOBEKTOB,

MOHATHA, OTHONICHUH MEXJy IOHATUAMHU; (OPMYJIUPOBATH OINpEACIICHUS TOHSITH;
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIacCH(UKAIIMH, OCHOBAHUS JUISI OOOOIICHHS U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOTO aHAIIN3A,



BOCIIPUHUMATh, (OPMYIUPOBaTh M MpPEeoOpa3oBHIBATh CYXKIACHUSA: YTBEPAUTEIbHBIE U
OTpHUIATENbHbIC, EANHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

BBIIBJSITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3M M IPOTHUBOpEYHs B (hakKTax,
TAaHHBIX, HAONIOACHUSX W YTBEP)KICHUAX; NpeaiIaratb KPUTEPHH ISl BBIBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

Je7aTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAIOTUH;

IPOBOANUTH CAMOCTOSITEIBHO JJOKA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPIKACHUH (IpsIMbIE U
OT MPOTUBHOI0), BHICTPAWBATh apryMEHTALUIO, IPUBOAUTE MPUMEPHI U KOHTPIPUMEDHI,
00OCHOBBIBAaTh COOCTBEHHBIE CYKJICHHS 1 BHIBOJIBI,

BBIOMpATh crmocod pemeHus y4deOHOW 3ajauu  (CpaBHUBAaTh HECKOJIBKO BAapHAHTOB
pelieHus, BIOMpaTh Hambosiee MOAXOIAIINA C y4ETOM CAMOCTOSATENIBFHO BBIICIECHHBIX
KpUTEpHEB).

bazoBrie ncciaenoBaTeaIbCKUe ACHCTBUS:

WCIIO0JIb30BaTh BOMPOCKHI KaK MCCIIECIOBATEIbCKHI HHCTPYMEHT MIO3HAHUS; ()OPMYIIUPOBAThH
BOIPOCHI, GUKCHUPYIOIIHE TPOTHBOPEYHE, TIPOOIEMy, YCTaHABIUBAThL HCKOMOE M JJaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOJNTHh CAMOCTOSTEIBHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCICIOBAHUE TIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBJICHUS, Ipolecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEKIY O0ObEKTaMU, SIBICHHUSIMH, TIPOLIECCAMU;
CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI IO PE3yJbTaTaM MPOBEIEHHOTO
HAOJIIOZICHUS, WCCJICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX PE3yJbTAaTOB,
BBIBOZOB 1 0000IIEHNI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAK)KE BBIABUIATH IPEINOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabota ¢ uadpopmanmeii:

BBISBJIATH JePUIUTHI UH)OPMALIUY, TaHHBIX, HEOOXOJUMBIX Ui OTBETA HA BOIIPOC U JJIS
pelIeHus 3a/1auu;

BbIOMpaTh HMHGPOpPMAIMIO W3 MCTOYHHMKOB pA3JIUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UpOBAaTh M HMHTEPIPETUPOBATh HH(MOPMAILMIO DPA3IUYHBIX BUAOB U (GOpM
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HMH(OpMaLUIO, TNPEACTaBIsATh €€ B  pasduuHbIX  (opMax,
WLTIOCTPUPOBATH rpaUuecKy;

OLIEHUBAaTh HaA&KHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIbHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanrvhvle KoOMMyHUKamueHwle Oelicmeus, 00ecnedusarom coopmuposanHocmsy
COYUATILHBIX HABBIKOG 00YYAIOUUXCAL.
OO01enue:

BOCIPUHUMATh U (POPMYIHPOBATh CYXKIACHHUS B COOTBETCTBUU C YCIOBUSMU M IENISMU
OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMACBMEHHBIX TEKCTAX, AaBaTh IOSICHEHHs 0 XOJy PELIEHHs 3a7a4yd, KOMMEHTHUPOBATh
MTOJIyYEHHBIN pe3ysbTarT;

B X0/l O0CYXJI€HMsI 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKAAEMOM TEMBbI, MPOOJIEMBI,
pentaemMon 3a/1ayu, BBICKA3bIBaTh MJEH, HALEJICHHBIE HA MOUCK PEIICHHS; CONOCTABIIATh
CBOU CYXKICHHUSA C CY>KICHHUSMU JIPYTUX YYaCTHUKOB JHMajora, OOHapyXKMBaTh pa3inyue u



CXOJCTBO TMO3UIMI; B KOPPEKTHOM (opme (GOpMYIHpPOBaTh pPA3HOIIACHS, CBOHU
BO3PAXKCHHUS;

® [PEICTaBIATh PE3yJbTAaThl PEIICHUS 3a7ayd, SKCIIEPUMEHTA, UCCIIEAOBaHMs, MPOEKTa;
CaMOCTOSITENIHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3a/ad MPE3CHTAUUU |
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHuuecTBO:

® [IOHMMAaTh U UCHOJB30BATH IIPEUMYIIECTBA KOMAHIHONW U MHIMBUAYAJIbHOU PabOTHI MPH

pelieHnH y4eOHBIX 3aJay; NPUHUMATh LI€Jdb COBMECTHOH IESITEIbHOCTH, MJIAHUPOBATH
OpraHM3alMI0 COBMECTHOW paboThl, paclpenensTh BHAbI padOT, AOroBapuBaThC,
00CYX1aTh MPOLIECC U Pe3yNbTaT paboThl; 06001aTh MHEHUS! HECKOJIBKUX JIIOACH;

® y4yacTBOBaTh B IPYMIOBBIX (Gopmax paboTbl (0OCyxaeHus, 0OOMEH MHEHUH, «MO3TOBBIC

IITYPMBI» ¥ UHBIE); BBIIOIHATH CBOIO YacTh pabOTHl M KOOPAUHUPOBATH CBOM JCHUCTBUS C
JAPYTUMH WIEHAaMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIAAa B OOLIMHA HMPOAYKT IO
KpUTEpHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUS.
3) Vuusepcanvuvie pezynamuensie Oeiicmeus, obecneuugaiom opmMuposanue CMvlCl08biX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanusi:
COCTaBJIATh IUIaH, alTOPUTM pELIeHUs 3a7ayd, BbIOMpaTh CHoco0 peleHus ¢ y4y€ToM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BapHaHTHI PEHICHUH C y4€TOM HOBOM WH(pOpMAIIUH.
CaMOKOHTpPOJIb:
® BJAJETh HABBIKAMH II03HABATEILHOW PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHMA
U MBICIUTENIBHBIX TPOLECCOB, MX pE3ylbTaTOB; BIAJeTh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLIecca U pe3yJibTaTa pelIeHnss MaTeMaTHUeCKON 3ajauu;

® [pEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb IpPU DPELICHUU 3aaul, BHOCHUTb
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, NAHHBIX, HAWJCHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHWBAaTh COOTBETCTBUE pe3yJabTaTa IETH W YCIOBUSM, OOBSICHITH TPUIHHEI
TOCTIDKEHUS WIIH HEIOCTHIKCHHUS Pe3yJIbTaTOB JIEATEIIbHOCTH, HAXOANUTh OMIMUOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

OcBoenne yueOHOro Kypca «AnreOpa M Hayala MaTeMaTHYeCKOTO aHalINW3a» Ha YpPOBHE
cpeaHero oOmiero oOpa30BaHUS JOJDKHO OOECTeYMBaTh JOCTHKEHHE CIENYIOUIMX MpPEIMETHBIX
o0pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucia ¥ BBIYHCTICHHUSA

OnepupoBarTh TMOHATUSAMH: PAIMOHATHHOE W JICUCTBUTEIIPHOE YHCIIO, OOBIKHOBEHHAS U
necsiTuuHast ApoOb, TPOIEHTHI.

BreimonusaTe apudmeTnyeckue onepannu ¢ paluoHAIbHBIME U JeHCTBUTETFHBIMU YHCIIAMHU.

BreimonHaTe nmpuOMMKEHHBIE BBIYMCICHUS, WCIONB3YS TpaBWiIa OKPYIJICHUS, JeJaTh
MPUKUJKY U OLEHKY pe3yJIbTaTa BIYMCICHHIA.



OnepupoBaTh MOHATUSIMHU: CTENEHb C IEJbIM IOKa3aTeleM; CTaHAapTHas Qopma 3amucu
JCUCTBUTENIFHOTO YHCJa, KOPEHb HATypaJlbHOW CTENEHHU; HUCIOJb30BaTh MOAXOIAIIYIO (GOopMy
3aMKCH JEMCTBUTEIbHBIX YNCEIN JUIsl PEIICHUS IPAKTUUECKUX 3a]ad U IPEJCTABICHUS JaHHbIX.

OnepupoBarh MOHATUSAMU: CUHYC, KOCHHYC M TAHI'€HC MPOM3BOJBHOIO YIJIA; UCIIOJIb30BATh
3aMMch MPOU3BOJIBHOTO yIiia uepe3 00paTHble TPUTOHOMETpHUECKHe (QYHKIUU.

YpaBHeHusI H HEPaBEHCTBA

OnepupoBaTh NOHSTUAMM: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJIOE, PalMOHAJIbHOE,
HMpPPALMOHATIEHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

Beinonnsate npeoOpa3oBaHus  TPUTOHOMETPUUYECKUX BBIPAKECHUI U pemarb
TPUTOHOMETPUUECKUE YPABHEHUS.

BoimonHATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKEHUH H
penaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALIMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHMS W HEPABEHCTBA ISl PELICHUS MATEMATHMYECKUX 3a1ad W 3a7a4 M3
pa3nuYHbIX 001aCTE HAYKU U pPeaIbHOM KU3HH.

MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE aJIre€Ophl, COCTABIIATH BbIPAXKEHUS, YPABHEHMUSI,
HEpPaBEHCTBA IO YCIOBHMIO 3aJaud, MCCIEI0BAaTh IIOCTPOEHHBIE MOJEINW C HCIOJIb30BAHUEM
arnmapara anreOpsl.

DOyHKUUH U rpaGuKu

OnepupoBarh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3amaHus (HYHKIIUU, 00IacTh ONPEACICHUS U
MHO’KECTBO 3HAaUCHUN QYyHKIUU, rpa@uK GyHKIMH, B3AUMHO OOpaTHBIE (PYHKIIUH.

OnepupoBarh MOHATUSAMHU: YETHOCTh U HEYETHOCTh QYHKIMH, HYIU (QYHKUIUHU, TPOMEKYTKU
3HaKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMIA U1 PEIICHUs] ypaBHEHUH.

Crtpouts M yuTarh rpaduKd JTHUHEHHON (QYHKUIMU, KBaApaTUYHONW (PYHKIIMH, CTEIIEHHOMN
(GYHKIIUH C LIeJIbIM TTOKa3aTeNIeM.

Wcnonb3oBark rpaduku (QyHKOMA UIS UCCICIOBAHUS TPOIECCOB W 3aBUCUMOCTEH TMIPH
pelleHnr 3aJa4y U3 JAPYruX Y4eOHbIX NPEIMETOB M pPEaJbHOW >KHU3HM; BbIpaxarb (opMyliaMu
3aBUCHUMOCTH MEKy BETUUHHAMH.

Havaja maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh NOHATHUAMHU: IIOCIEIOBATEIbHOCTh, apUpMeTHyYecKass M TeoMeTpuyecKas
IIPOTPECCHUH.

OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAaIOIIasi reOMEeTpHuYecKasi MpOrpeccus, Cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM TPOrpecCchy.

3azaBaTh NOCIEA0BATENbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnons30BaTh CBOMCTBA MOCIEA0BATENBHOCTEW U POTPECCUI JUIsl PEILICHUS PEAJIBHBIX 3a]1a4
IIPUKJIAHOTO XapaKTepa.

MHoxecTBa M JTIOTHKA

OnepupoBath MOHATHSAMH: MHOXECTBO, ONE€pallK HaJl MHOKECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjs ONUCAHUS PeaJbHbIX MPOLECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

OnepupoBarh NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEILCTBO.

11 KJIACC

Yucia 1 BLIYUCIECHUSA



OneprpoBaTh NOHATHAMM: HATypaJIbHOE, LIEJI0€ YHUCIIO; UCIIOJIB30BATh IPU3HAKU JCIUMOCTH
LIEJIBIX YHMCEJI, PA3JI0KEHHUE YUCIIa HA IIPOCThIE MHOXKUTENN IS PEILICHUS 3a4a4.

OnepupoBarh MOHATHEM: CTEIIEHD C PALIMOHAJILHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JOrapu(pM YUCIIA, JECITUYHBIC U HATYpaJIbHbIE JOrapU(pMBbI.

YpaBHeHHsI M HEPABEHCTBA

[TpuMeHsTH CBOMCTBA CTENEHU /ISl TPE0Opa30BaHUs BHIPAKCHUI; ONIEPUPOBATH MOHATUSIMHU:
[I0KA3aTEIbHOEC YPABHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUMN U
HEPABEHCTB.

BbimonHATe npeoOpa3oBaHMs — BBIPAKEHHMM, CcoAep)Kalux JiorapuMsbl; OINEpUPOBATh
MOHATUSIMHU:  JIOTapU(MHUYECKOE ypaBHEHHE ¥ HEPAaBEHCTBO; peIlaTh OCHOBHBIC  THUIIBI
Jorapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxoauts perieHns NpocTeNInX TPUTOHOMETPUYECKMX HEPABEHCTB.

OnepupoBaTh NOHATHAMM: CUCTEMA JMHEUHBIX YPAaBHEHUH M €€ PEIICHHE; UCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUH IS PELLIECHU IPAKTUYECKUX 3a/1a4.

Haxomuth pemeHuss npoCTEHIINX CUCTEM M COBOKYIIHOCTEH PAalMOHAIBHBIX YPABHEHUU H
HEPABEHCTB.

MogenupoBaTh peajibHble CUTYyalllu Ha A3bIKE aJIre0pbl, COCTABIIATh BHIPAXKEHUS, yPABHEHUS,
HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHIO 33Jayd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJACIH C
HCII0JIb30BaHUEM amrapara anreOpsl.

DOYyHKUMH U TPaPUKU

OmnepupoBarh MOHATUAMU: IEpHOANYECKast (PYHKIMS, TPOMEKXYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKH JKCTpeMyMa (hYHKIMH, HauOOJblllee W HaUMEHbIIEe 3HAYCHUs (YHKIUU Ha TPOMEXKYTKE;
HCIOJIb30BaTh UX JUISl UCCIEI0BaHUS (PYHKIMH, 3alaHHON rpaduKoM.

Onepuposarb MOHATUSAMH: rpaduku II0Ka3aTeNbHOM, JorapupmMHIecKon u
TPUTOHOMETPHUYECKUX (DYHKIMI; M300pakaTh UX Ha KOOPAMHATHOHN IUIOCKOCTH M HCIOJIb30BaTh
JUISL pEeILIEHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTU IpapUKU JTMHEHHBIX YpaBHEHHUH U HUCIIOJIb30BATh
UX JUISl pELIEHNs] CUCTEMBI JIMHEWHBIX YPaBHEHU.

Hcnonb3oBatek rpaduku GyHKUMN U UCCIIE0BAHUS NPOLIECCOB M 3aBUCUMOCTEN U3 IPYTruX
y4€OHBIX AUCLHUILIMH.

Hayana maTteMaTH4ecKoro aHajmsa

OnepupoBaTh NOHATUSAMM: HenpepbiBHas (QYyHKIMS; MPOU3BOAHAS (YHKIUH; UCIOIB30BAThH
reoMeTpHUECKUil U (PU3NYECKUI CMBICI TPOU3BOIHOM I peleHns 3ajay.

HaxomuTh mnpou3BOJHBIE 3JIEMEHTAapHbIX (YHKIUH, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIH.

Vcnonb30BaTh NPOU3BOIHYIO AJIS MCCael0BaHUs (DYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI,
PUMEHSATH Pe3yIbTaThl UCCIEA0BAHMS K TOCTPOSHUIO IPa(PUKOB.

Hcnons30BaTh TPOU3BOAHYIO MU HAXOXKACHUS HAMIYYILIETO PEIICHHs B IPUKIAIHBIX, B TOM
YHUCJIE CONATIBbHO-3KOHOMMYECKUX, 3a/1a4ax.

OmnepupoBaTh NOHATHUSAMM: MEPBOOOpa3Has M HWHTErpaj; MOHMMATh TE€OMETPUYECKUN H
¢bu3nyeckuil CMBICI HHTErpaa.

Haxomute mepBooOpa3Hble 3J€MEHTapHbIX (YHKIMM; BBIUUCIATH UHTETpal mo ¢opmyie
Herorona—Jleitbuua.

Pemate mpukianHele 337add, B TOM YHCJIE COLMAIBHO-3KOHOMHUYECKOTO U (PU3UYECKOTrO

XapakTepa, CpeaACTBaMH MaTeMaTHYeCKOro aHaJln3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonnyecTBo yacos DJIEKTPOHHBIE
N;-) HaumenoBanue pa3aesioB U TEM NPOrpaMmMmabl Ko]—[Tpo,m,]-[],[e HpaKaneCKu (III/I(l)pOBLIe)
i Beero padoTshI e padoThlI o0pasoBareJib
HbIe pecypchl
MHoOXecTBa pallMOHAIBHBIX U IEUCTBUTEIIBHBIX YHCET. 14 1
PanmonansHble ypaBHEHHS M HEPABEHCTBA
Oyukun U rpaduku. CTeneHs ¢ HelbIM oKa3aTreaeM 6
Apudmerndeckuii KopeHb N—0ii crenenu. MppannonanbHble 18 1
YpaBHEHUS U HEPABEHCTBA
®opmyibl TpuroHomeTpun. TpuroHoMeTpuyecKue ypaBHeHUs 22 1
[TocnenoBaTeabHOCTH M MPOTPECCUH
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
11 KJIACC
KoanuecTBo yacon JJIeKTPOHHbIE
N;') HaumenoBaHue pa3/iejioB M TeM NPOIrPaMMbI KontposbHbIe IMpakruueckn  (uHppoBbIe)
i Beero paboThbI e paéoTnI ob0pasoBareiib
HbIe pecypchl
Crenens ¢ pallnoHaNbHBIM MOKa3aTenem. [loka3zarenpHas 12 1
¢dbynkums. [lokazarenpHble YpaBHEHUsI 1 HEPABEHCTBA
Jlorapudmuueckas pynkuus. Jlorapupmudeckue 12
ypaBHEHUS U HEPABEHCTBA
Tpuronomerpuueckue GyHKIIUN U UX TpaduKH. 9 1




Tpuronomerpruyeckue HepaBeHCTBA

4 [IpousBoanas. [Ipumenenre mpou3BOIHOM 24
5 WuTerpan u ero npuMeHEHHS 9
6 CucteMbl ypaBHEHHHA 12
7 HarypanbHble u 1ienple yucia 6
8 [ToBTOpEeHME, 0000IIEHNE, CHCTEeMAaTH3allusl 3SHAHUN 18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0O aHaliu3a, TeoMeTpus. Anredpa 1 Hayaa
MaTemaTrueckoro aHanmsa. 10-11 kmaccel: 6a30BbIi U yIITyOJICHHBIN YPOBHH: YUeOHUK/
[I.A.Amumos, FO.M. Konsrun, M.B. Tkauésa [u ap.]-11-e u3z., crep.-Mocksa: [IpocsenieHue,
2023.

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

1. Anrebpa u Hayana MareMaTU4ecKkoro aHanusa. Junaktuueckue Matepuansl K yueOHuky L. A.
AnumoBa u ap. 11 kimace: yue6. [Tocobue mist o01ieo0pa3oBaTebHBIX OpraHU3alnii: 0a30BbINA U
yray6nennsiit yposau /M.U.1abytun u ap.-M.:Ilpocsemenue, 2015

2. Anrebpa 1 Hayana MaTeMaTHYecKoro aHanusa. Metoauueckue pekomenaanuu. 10 knacc:
nocodue 11 yaureneit oomeodpazoBarenbHbix opranuzanuit/H.E. ®énoposa, M.B. Tkauépa.-
M.: IIpocaernienune

3. AnreOpa 1 Hayaja MaTeMaTHYecKoro aHanuza. Meroandeckue pekomennanun. 11 kiacc:
nocobue 11 yuurteneit oomeoodpaszoBaTenbHbix opranuzanuiil/H.E. ®énoposa, M.B. Tkauéna.-
M.: IIpocBenienue

4. TkauéBa M.B., AnreOpa u Hadajga MaTeMaTHYECKOTo aHaiau3a. Temarnyeckue Tecthl. 10 Kiacc.
basoBblil ¥ yrinyOn€HHbIN yPOBEHD

5. TkauéBa M.B., ®énoposa H.E. Anre6pa u Hadama MaTeMaTHYECKOTO aHaIu3a. TeMaTHYeCcKue
tecthl. 11 xnacc. ba3oBblil U yriyOnEHHBINA YPOBEHB.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
1. https://www.yaklass.ru SAKmacc

2. https://resh.edu.ru Poccuiickast 311eKTpOHHAS IIKOJIa

3. https://mathematics-tests.com Maremaruka B IIKOJIe






