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HNOACHUTEJIBHAA 3AIINCKA

YueOHbIii Kypc «Ajredpa u Havajsa MaTeMaTUYECKOTO aHAINU3a» SBJISIETCS OAHUM U3 HamOoiee
3HAYUMBIX B IMPOrpaMMe CpenHero ooOmero oOpa3oBaHMs, ITOCKOJbKY, C OAHOH CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTAIBHYIO 0a3y JJIsT M3YUYEHUS] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTOi
CTOPOHBI, (POPMHUPYET JIOTHIECKOe U aOCTPAKTHOE MBIIIIEHHE 00yHYaIOIUXCsl HA YPOBHE, HEOOXOIUMOM
IUIE OCBOEHUsST MH(POPMATHKH, OOINECTBO3SHAHUS, WCTOPHUH, CJIOBECHOCTU M APYrUX TUCIUILUIAH. B
paMKax DaHHOTO y4eOHOro Kypca oOydaroLInecs OBJA[eBAl0OT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOMH
HayKH, KOTOpast OpMyJIHPYET CBOH JOCTHKEHUS] B MATEMaTU4IeCKoi hopme.

YueOHbIE Kypc anreOpbl M Hadajl MaTeMaTHYeCKOro aHaji3a 3aKJaablBa€T OCHOBY IS
YCIENIHOrO OBJIafeHHs] 3aKOoHAMH (DU3MKH, XUMHH, OWOJOrWH, MOHMMAHHS OCHOBHBIX TEHIEHIIHIt
pa3BUTHsT DKOHOMHKH U OOINECTBEHHOH >KH3HH, IMO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX
U(PPOBBIX ¥ KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIOIB30BaTh WX IS JajbHEHIIero
oOpa3oBaHUsl U B TMOBCEIHEBHOH JXKM3HH. B TO ke Bpemsi OBlafeHHE aOCTPAKTHBIMH U JIOTHYECKH
CTPOTHMH KOHCTPYKIHUSIMH ajreOpbl W MaTEeMaTHYeCKOrO aHajh3a pa3BUBAET yMEHHE HaXOIWThb
3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHMHHOCTDb, [OKA3bIBATH YTBEPXKIEHHUS C TMOMOIIBI HHAYKIHUA H
paccy’kaaTh AEOYKTHBHO, UCIIOIb30BaTh O000IIEHNE U KOHKPETH3ALHIO, aOCTparupoBaHUEe U aHAJIOTHIO,
(bopMHUpYyeT KpeaTHBHOE U KPUTHYECKOE MBIIIJIEHUE.

B xome w3yueHuss yueOHOro Kypca «Anredpa U Hayala MATEeMAaTHYECKOTO aHAJIH3a»
o0yHaromuecs: MoJIy4aroT HOBBIH OMBIT PEIIeHUs MPUKJIAJAHBIX 3a7a4, CAMOCTOSITEIBHOTO MMOCTPOCHHUS
MaTeMaTHYECKUX MOJENEH pealbHbIX CUTYalluii, HHTEPIPETAIUN MTOJYYEHHBIX PEIeHNI, 3HAKOMSITCS C
mpUMepaMu MaTeMaTUYeCKHUX 3aKOHOMEPHOCTEH B MpPHUPONEe, HayKe W HCKYCCTBE, C BBIHAOIIMMHUCS
MaTeMaTHYECKUMH OTKPBITHSIMHU U UX aBTOPAMH.

YueOHbIil Kypc 001aaeT 3HAYUTENIbHBIM BOCIIUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIH pean3yeTcs
Kak 4epe3 y4eOHBIN Martepuan, crocoOCTByOmMUN (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U
yepes cnenuuky y4eOHOU nesaTenbHOCTH, TpeOyIoel MPpOAOKUTEIPHON KOHIICHTPAILMH BHUMAHUS,
CaMOCTOSITEJIbHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 32 TIOJYYSHHBIN Pe3yJIbTar.

B ocHoBe wmerommkm oOyueHus anrebpe W HadalaM MaTE€MaTHYECKOTO aHAaN3a JICKHT
NesITeJIbHOCTHBIH MPUHIIUAT O0yUEHUsI.

B crpykrype ydeOHOro kypca «AjreOpa ¥ Hadaja MaTeMaTHYECKOTO AHAJINM3a» BbINEJICHBI
CIEAYIOIINE COAepKATETbHO-METONNYeCKHe TUHUH, «Hucna v BbiuucieHus», «OyHKIUU U rpaduKmny,
«YpaBHeHUs1 U HepaBeHCTBa», «Hauanma MaremaTtmueckoro ananmusa», «MHOXeCTBa W JIOTHKa». Bce
OCHOBHbBIE COJIEPKATEIPHO-METOUYECKHIE JIMHUHA U3Y4YalOTCs Ha MPOTSKEHWH ABYX JIeT OOy4YeHHUs Ha
ypOBHE cpenHero oduiero o0pasoBaHmsl, €CTECTBEHHO JOMOHSS APYT APyra U MOCTEIIEHHO HACBILIAsICh
HOBBIMM TeMaMu U pasaenamu. JlaHHbIA y4eOHBIH Kypc SIBISIETCS HWHTETPATHBHBIM, IMOCKOJBKY
obbenuHsIET B ce0e CoAepikaHWE HECKOJbKMX MaTeMAaTHYeCKHMX AHCLMIUINH, TaKhuX Kak anredpa,
TPUTOHOMETPUS, MATEMATHUYECKUIN aHAIN3, TEOPHs MHOXKECTB, MaTeMaTtudeckasi joruka u apyrue. I1o
Mepe TOro Kak OOydaroIIHecs OBJIA[eBalOT BCE Oosiee MHMPOKMM MATEMATHYECKHM alIapaTtoM, V HUX
MOCJIEIOBATENBHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTb MATEeMAaTHUYECKYH) MOJIENb
peanbHON CUTyalluu, IPUMEHSITh 3HAHUS, TIOJYUYEHHBIE MPU U3YYE€HHUH Y4eOHOrO Kypca, IJIsl pPelieHus
CaMOCTOSITENTbHO CPOPMYJIMPOBAHHON MaTeMAaTUYECKOH 3adadd, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

ConepxatenpHO-MeTOnMYECKasl JHMHUS «YWCIa W BBIMHUCICHUS 3aBepmaeT (GopmMupoBaHue
HABBIKOB MCIIOIb30BAHUS IEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HAYAaTO HA YPOBHE OCHOBHOT'O OOIIETO
obpazosanusi. Ha ypoBHe cpeanero obmero odpa3zoBanusi 0coboe BHUMaHUE yAeNnseTcs: (OpMUPOBAHUIO
HABBIKOB PAIlMOHALHBIX BBIYUCIEHUH, BKIIOYAIOIUX B CeOsl MCMOMB30BAHNUE PA3IMYHbIX (POPM 3amucu
qKciia, YMEHHE [eNaTh MPUKUIKY, BBIMOJHATH MPUOIMKEHHBIE BBIYUCIEHUS, OLEHUBATH YHCJIOBbIE
BBIpAXKEHUs, padoTaTh ¢ MaTeMAaTHYECKUMH KOHCTAHTAMH. 3HAaKOMble OOyYaIOIIUMCS MHOXKECTBA
HATypPaJbHBIX, IIENbIX, PALMOHAIBHBIX W JAEHCTBUTEJbHBIX HYHCENT OMOJHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4YHCeNl. B KakIoM U3 3THX MHOXECTB pPacCMAaTPUBAIOTCS CBOWCTBEHHBIE €My
cnenn(pUIEeCcKre 3aJa4u 1 ONePaLiH; IEIEHHE HALeJI0, OTIEPUPOBAHNE OCTATKAMH Ha MHOKECTBE LIEJIBIX
gucels, 0coOble CBOMCTBA PALIMOHANBHBIX M HPPALMOHANBHBIX YHUCEN, apu(meTHuecKkue omneparuu, a
TaK:Ke W3BJICUCHUE KOPHS HATYPAJIbHOH CTENIEHM Ha MHOXECTBE KOMIUIGKCHBIX uucel. bmaromaps

2



NOCJIEIOBATEIBHOMY PAaCIIUPEHUIO KPyra HUCIOJIb3yEMbIX YHCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMH WX
NPUMEHEHUS TSI PELICHUsT Pa3InYHbIX 3a/1a4 (POPMHUPYETCS MPEACTABIEHHE O €IHHCTBE MAaTEeMAaTHUKU
KaK HayKd U €€ pOoJIM B MIOCTPOCHUH MOJEJEH PeajbHOr0 MHUpPA, IUPOKO UCMONIB3YIOTCA 0000IIeH e U
KOHKPETH3ALIHSL.

Jluans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS Ha MPOTSIKEHMH BCEro oOy4ueHUs Ha YpPOBHE
cpeanero obmero obpa3zoBaHus, TIOCKOJIBKY B KaKIOM pasnene [IporpaMMel mpeayCMOTPEHO peLIeHHne
COOTBETCTBYIOLINX 3aaa4. B pesynbrate oOyuarommecs: OBIaJeBAIOT Pa3IMYHbIMH METOIAMU PEIIEHHS
PALMOHATIBHBIX, HPPALMOHATBHBIX, ITOKA3aTENbHBIX, JOTaPU(PMHUECKUX U TPUTOHOMETPHUECKUX
ypaBHEHHH, HEPABEHCTB M CHUCTEM, a TAKXe 3a/ad, COAep Kaiux napameTpbl. [lomyueHHBIE yMEHHS
IIUPOKO HCIOJNB3YIOTCS TPU HCCIENOBaHUM (YHKIMHA C TOMOINBI IPOU3BOAHOW, MpPU PELISHUH
NPUKJIAIHBIX 337a4 U 337a4 HAa HAXOXKIeHHe HanOONIbIINX U HAUMEHbIINX 3Ha4eHul QyHKuH. [laHHas
cofiep:KaTeNbHasl JIMHUS BKIIOYaeT B ceOs Takke (POPMHUPOBAHME YMEHHH BBIIONHATH PACUETHI IO
dopmyam, mpeodpa3zoBaHHs PAIOHAIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUH, a
TAK)KE€ BBIPAKEHHH, COAEpKAIUX CTerneHu W jorapudmel. braromapst m3ydenmnro anredpantdeckoro
Marepraja TNPOUCXOOUT NaJibHEHIee pa3BUTHE AJITOPUTMUYECKOro W aOCTPAaKTHOTO MBIIIJICHHUS
oOy4aromuxcs, (HOPMUPYIOTCSI HABBIKM JENyKTHUBHBIX PpAaCCyKOCHHH, padoTbl C CHMBOJBHBIMU
¢dbopmamu, mpeACTaBICHNUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJI€ PABEHCTB U HEPABEHCTB. Anredpa
npennaraer 3¢p¢GeKTUBHbIE HHCTPYMEHTBI IJIS1 PEIICHUS MPAKTHYECKUX M €CTeCTBEHHO-HAYYHBIX 3a1a4,
HATJSITHO A€MOHCTPHPYET CBOU BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopnepxatenpHO-MeToANYeCKast THHUSA «DYHKIUU U TpaduKim» TECHO MEPerieTaeTcst ¢ APyTrUMU
JUHUSMH Y4e0HOTO Kypca, MOCKOJNBbKY B KaKOM-TO CMBICJIE 3a7aéT MOCIENOBATENbHOCTh H3yUYEHUs
Marepuana. H3ydeHHe CTENEeHHOW, TIOKa3aTeNbHON, JIOrapu(pMHUUECKOH M TPHUTOHOMETPHUYECKUX
($yHKIMIHA, UX CBOWCTB U rpadUKOB, UCMONb30BaHNE (DYHKIUH A peIueHus 3a1a4 U3 APYrHxX yu4eOHbBIX
NPEIMETOB M PEATbHOHN JKU3HH TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M, TaK U C pPeleHHeM
ypaBHEeHH M HepaBeHCTB. llpu 3TOM Oosbloe BHUMaHHE yaensieTcs (HOPMHUPOBAHUIO YMEHHS
BbIpaKaTh (POpPMyJIaMH 3aBUCHMOCTH MEXAY PA3IHUYHBIMU BEIMYHMHAMH, HUCCIEAOBATH IOJIYyYECHHBIC
¢byHkumMu, crpouth MX rpadukn. Matepuan 3TOH conep)KaTeNbHON JIMHUW HAleJieH Ha pa3BUTHE
YMEHUH U HAaBBIKOB, MO3BOJIIIOIIUX BBIPAYKATh 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B Pa3IHMYHON (opme:
aHaMUTHYeCKOH, rpaduueckoi u  cioBecHOH. Ero wu3yuenme  cmocoOCTBYeT — PasBUTHIO
AITOPUTMUYECKOTO MBILIEHUS, CIIOCOOHOCTH K OOOOLIEHMI0O M KOHKPETH3AaLMH, HCIOJIb30BAHUIO
AHAJIOTUH.

ConepxatenpHast nuHHs «Hawama wmareMaTHUeCKOro aHainW3a» IMO3BOJISIET CYIIECTBEHHO
PaCUIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK M MPHKJIAIHBIX 337144, TOCTYITHBIX OOYYarOLUIUMCS, TaK Kak
y HHUX TOSIBJISIETCS] BO3MOXKHOCTh CTPOUTD IpaduKH CIOKHBIX (PYHKIUH, ONpenessiTh IX HauOONIbLINE U
HAVMEHBIINE 3HAUEHHs], BBIYUCISTH TUIOMAAN GUTyp U OOBEMBI Tell, HAXOAUTb CKOPOCTH M YCKOPEHUs
nporeccoB. JlaHHast copep)KkaTeNbHas JIMHUS ~OTKPBIBAET HOBBIE BO3MOMKHOCTH IOCTPOEHUS
MaTeMaTHYECKUX MOJeNel peaNbHbIX CHTyalHd, IIO3BOJIIET HAXOAWUTh HAWIydllee peIleHHue B
NPUKJIAIHBIX, B TOM 4YHCJE COLMAJIbHO-3KOHOMHYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAaMHU
MATEeMAaTHYECKOr0 AaHaiu3a CHoCOOCTBYET pa3sBUTHIO aOCTPaKkTHOrO, (POpPMaNbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBILILUIEHUS, (POPMUPOBAHUIO YMEHHUH PACIO3HABAThH MPOSIBJICHUS 3aKOHOB MAaTEMATHUKH B
HayKe, TEXHHKe U UcKyccTBe. OOydarommecs: y3HaOT O BBIIAIOLIUXCS PE3YJIbTaTax, MOJYYEHHBIX B X0/
Pa3BUTHS MATEMATHUKH KaK HayKH, U 00 MX aBTOPaXx.

CopnepxaTenpHO-MeTOANYeCKass JTHHUA «MHOXKECTBA M JIOTHKAa» BKIIOYAeT B ceOs 3JIEMEHTHI
TEOPUH MHOXECTB M MAaTEMaTHYECKOW JIOTWKH. TeOpeTHKO-MHOXXECTBEHHBIE IPENCTABJICHUS
NPOHM3BIBAIOT BECh KypC LIKOJBHOH MAaTeMAaTHKH M IpPeiararoT HauOojiee YHUBEPCAIbHBIN SI3BIK,
OOBEUHSIOIINN BCE Pa3/Aeibl MATEMATHKH H €€ MPUIIOKEHHH, OHU CBSI3bIBAIOT PA3HBIE MATEMATUYECKHE
IVCLUIUIMHBL M UX TPUIIOKEHUS B equHOe uejoe. [103ToMy BaXKHO JaTh BO3MOXKHOCTH O0yHarOIeMycs
MOHUMATh TEOPETUKO-MHOJKECTBEHHBIH S3bIK COBPEMEHHOH MAaTeMaTHKH M HCIIONb30BaTh €ro Iuis
BBIPAKEHUs] CBOMX MBICEH. JIpyruM BaXKHBIM IMPU3HAKOM MAaTeMaTHKH KaK HAyKH CIEQyeT MPHU3HAThb
CBOWCTBEHHYIO €l CTPOrocTb OOOCHOBAaHMH M CIIEIOBAHHE OIpPENENEHHBIM IPABHJIAM MOCTPOCHUS
IOKa3aTeJIbCTB. 3HAKOMCTBO C JJIEMEHTAMHU MAaTEMaTHYECKOW JIOTHKH CIIOCOOCTBYET pPa3BUTHIO
JIOTMYECKOT0 MBIIUICHUST O0yYaroIMXCsi, TO3BOJIIET UM CTPOHMTH CBOHM PACCY)XKIOCHHS Ha OCHOBE
JIOTHYECKUX NPaBUI, (POPMHUPYET HABBIKA KPUTUIECKOTO MBIIIJICHHUSI.



B ydeOHOM kypce «Anrebpa W Hadaja MaTEeMAaTHUYECKOTO AHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MAaTeMaTHYECKOr0 MOJAEJUPOBAHUS, KOTOpPbIE MPHU3BAHBI CIIOCOOCTBOBATH (HOPMUPOBAHHIO HABBIKOB
MOCTPOCHUsI MOJeJNiel peanbHbIX CHUTYallMi, HCCIEeNOBaHUS STHUX MOJeNel C MOMOINbIO ammapara
anreOpbl ¥ MaTEMaTUYECKOTO aHAIHM3a, MHTEPIPETALMU TOJYYSHHBIX pEe3yJbTaTOB. Takue 3amaHus
BIUIETEHbI B KQKIbIA W3 Pa3AesiOB MPOTPAMMBI, MOCKOJBKY BECh MaTepuaj y4eOHOTo Kypca LIUPOKO
UCTIONB3YETCsl Ul PeLIeHUsl TPUKIANHbIX 3amad. [lpu pelmeHun peanbHBIX MPAKTHUECKUX 3aaad
oOyu4aroIuecs: pa3BUBalOT HAOMIOAATEIPHOCTD, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
UCTIONB30BAaTh  AHAJNOTHI0, 0000marb ©  KOHKpPeTH3WpoBaTh mpodiemy. JlesTenpHOCT MO
(OpPMUPOBAHHIO HABBIKOB PEIIEHUS MPUKIIATHBIX 3a/1a4 OPTaHU3YETCSl B MPOLECCEe M3YUYSHHS BCEX TEM
yueOHOro Kypca «Anredpa U Hayasia MaTeMaTUIECKOTO aHAIN3aY.

Ha m3yuenue yuebHOro kypca «Anrebpa u Havaja MATEMATHYECKOrO aHAJIN3a» OTBOAUTCS 272
qaca: B 10 kiacce — 136 dacos (4 4aca B Henenro), B 11 knacce — 136 yacos (4 4aca B HEEINIO).



COAEP/KAHUE OBYYEHUA
10 KJIACC

Yucaa u BbIYUCTCHUSA

Paunonaneabie uyucna. OOBIKHOBEHHBIE W JECATHUYHBbIE IPOOM, MPOLEHTHI, OECKOHEYHbIE
nepuoguueckue apodbu. IlpumeHenne npobeil M NPOIEHTOB ISl PELIeHHWs NPUKIATHBIX 3a7ad U3
Pa3INYHBIX OTPACIEH 3HAHUN U PEabHON JKU3HU.

JlelicTBuTeNnbHBIE YNCa. PaliioHaIbHbIE U HPPALMOHAJIbHBIE Yhcaa. Apu(pMeTHIecKue onepanun
C IeHCTBUTENbHBIMU YHCIAMU. MOAyJb ASHCTBUTENBPHOIO HYHCIA U €ro cpoicTa. llpuGmmkéHHble
BBIYMCJICHHS], PABUIIA OKPYIJIEHUs, TPUKNUIKA U OLIEHKA Pe3yJIbTaTa BBIUHUCICHU.

Crenenb ¢ nenpiM nokasateneM. bunom Hetotona. Mcnonp3oBanue nomxoasmeil opMel 3amucu
JNEHCTBUTEIIbHBIX YNCEN IJISl PEIICHHs IPAKTUYECKUX 3a0a4 U NPEACTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATYPATBHON CTENEHH U €r0 CBOMCTBA.

CreneHp C pauMOHANbHBIM TIOKa3aTeleM U €€ CBOMCTBAa, CTENeHb C JeHCTBUTENbHBIM
MOKA3aTeNIeM.

Jlorapudwm uncna. CpoticTsa norapudma. JlecaTuuHble U HATYpaJIbHBIC JOTapr(MBbL.

CuHyC, KOCHHYC, TaHIEHC, KOTAHI€HC 4YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
APKTAHI'EHC YHCIOBOTO apryMEHTA.

YpaBHeHUs1 M HEPABEHCTBA

ToxnecTBa U TOKAECTBEHHBIE ITpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHHs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO, pelneHne HepaBeHCTBA.

OCHOBHBIE METOIBI PELICHUS LENbIX W IpOOHO-PALIMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB.
MHorouseHbl OT OAHON nepeMeHHOH. JleneHrne MHOrou/ieHa Ha MHOTO4JIeH ¢ octaTtkoM. Teopema besy.
MHorouneHs! ¢ ueibiMu kodddurnrentamu. Teopema Buera.

[Ipeobpa3zoBaHMs YUCIOBBIX BBIPAKEHHH, COAEPIKALINX CTEIEHN H KOPHH.

Hppaunonansuble ypapHeHUs.. OCHOBHBIE METObI PELIEHUS] UPPALMOHAIbHBIX YPaBHEHUH.

ITokaszatenpHble ypaBHeHUs. OCHOBHbIE METOABI PELIEHNS [IOKA3aTebHbIX YPaBHEHUI.

IIpeobpazoBanne BEIpAKEHHH, COAEPIKALINX JOTapr(pMBbL.

Jlorapudmmueckue ypaBHeHUs1. OCHOBHBIE METOABI PEIIEHUS JIOrapu(pMUIECKUX YPABHEHHI.

OcHoBHble  TpuroHomerpuyeckne  Qopmynbl.  I[IpeoOpa3zoBanne  TPUTOHOMETPUUYECKHX
BBIPAXKECHUI. Pelllenre TPUrOHOMETPUYECKUX YPABHEHUI.

Pemenne cucrem JHMHEWHBIX YypaBHEHHMH. Marpuna CUCTEMBbl JIMHEHMHBIX YpaBHEHUI.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUI CMBICT U CBOWCTBA, BBIYMCJICHHE €TI0 3HAYCHUS,
IIPUMEHEHUE OIpeneNuTeNsl AJ PELIeHUs CHUCTEMbl JUHEHHBIX ypaBHEHUN. PelleHne NpuKIagHbIX
33734 ¢ IOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUH. MccnenoBanue NoCTPOCHHON MOJEIN C MOMOILBIO
MaTpPUL U ONPEACTUTENEH.

IlocTpoenne MaTeMaTUYECKMX MOZENEH peaJbHOH CHUTyallud C TOMOLIBI0 YPaBHEHHU H
HepaBeHCTB. [IpuMeHeHne ypaBHEHHMI U HEPABEHCTB K PEIICHHIO MATEMAaTHYECKUX 3a4ad U 3aAad u3
Pa3NIUYHBIX 00IACTEH HAYKH U PEaNbHON KU3HH.

DyHKIUH U rpaguKH

OyHKIus, cnocoObl 3ananus QyHKIuU. BzanmHo oOpatHble pyHKIMH. Kommo3umnwst $pyHKIMA.
I'paduk pyHkumu. DnementapHsle npeodbpa3oBanus rpagpukos QyHKIHA.

Obnactp ompeneneHuss W MHOXKeCTBO 3HaueHwid ¢yHkumu. Hymu ¢ynkumun. IIpomexyTku
3HAKOMOCTOSIHCTBA. YéTHhle W HeuérHble ¢QyHkuuu. llepuonuueckue ¢yHkumu. I[IpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBbI (pyHKInu. Hanbonbiee u HanMeHblee 3HAYeHUs
(YHKIMH Ha TPOMEKYTKE.

JluneitHass, kBampaTwyHass W JOpPOOHO-TUHEHHass (QyHKUMU. DJIEeMEHTapHOe HCCIENOBAHUE U
MOCTPOEHHE UX IPapUKOB.

CrenenHas (yHKUMS C HATypaIbHBIM U LIENbIM 1oKa3aTenem. E€ coticTBa u rpaguk. CBoiicTa u
rpadpuk KOpHs n-oi cTeneHn Kak QyHKIMH 0OpaTHON CTENEHH C HATYPaJIbHBIM ITOKA3aTEIIeM.



ITokazatenpHast u Jorapupmudeckas (QyHKUMH, WX cCBoiicTBa W rpaduku. Mcmonb3oBaHue
rpadukoB GyHKIHHA Ui pelIeHNs] YPaBHEHUH.

TpuroHomerpudeckass OKpy’KHOCTb, ONpPENeJeHHE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIIMOHANBHBIE 3aBUCHMOCTH B pEAJbHBIX MpoleccaXx M sBIEHUSX. | paduku peanbHbIX
3aBHCHUMOCTEH.

Hagana maTeMaTH4eCKOro aHAJIN3A

IMocnenoBaTenbHOCTH, CIIOCOOBI 3amaHusl IOCJIENOBATENbHOCTENR. MeTon MaTeMaTHYeCKOM
WHAYKUUA. MOHOTOHHBIE UM OrPaHMYEHHBIE [OCIENOBATEIbHOCTH. McCTOpHA BO3HUKHOBEHUS
MaTEMaTHYECKOTO aHAIN3a KaK aHaIN3a OECKOHEUHO MAaJIbIX.

Apudmerndeckass U reoMeTpudeckas Mporpeccuu. beckoHeuHO yObIBaroImas reoMeTpuvecKast
nporpeccusi. Cymma OeckoHeuHO yOBbIBAaKOIIEH TeoMeTpudeckorl mporpeccuu. JIMHEWHBIA U
SKCINOHEHIUANbHBIA pocT. Uucno e. @PopMyna CI0XKHBIX NPOLEHTOB. Mcnonp30Banne Nporpeccun st
pelIeHNs peasIbHBIX 3a4a4 NPUKIAJHOIO XapaKkTepa.

HenpepsiBHbIe $yHKIIMM W UX CBOWCTBA. TOUKH pa3pbiBa. ACUMNOTOTHI TPaQuKOB (QYHKIH.
CpoiicTBa (yHKUMH HENpPEepBIBHBIX Ha OTpe3ke. MeToJ HHTEPBaJOB ISl PEIIEHHs] HEPaBEHCTB.
IIprMeHeHne CBOMCTB HEPEPbIBHBIX (DYHKIHIA AJIST PEIICHUS 3a/1a4.

ITepsast u BTOpas npousBogHble PyHKUMUU. OnpeneneHne, reOMeTpUIeCKHi U GU3NIECKHIA CMBICIT
NPOM3BOIHON. Y paBHEHHE KacaTeNbHOH K rpaduky QyHKIUU.

IIpousBoanbie 31eMeHTapHBIX (pyHKUuH. [Ipon3BomHass CyMMBbI, NPOHM3BENEHHUS, YaCTHOTO H
KOMITO3ULIUH (OyHKIIHH.

MHoxecTBa H JTOTHKA

MHOXeCTBO, Omnepaluu Hax MHOXKECTBAMH M WX cBoicTBa. [uarpammer Oiinepa—BenHa.
IIpuMmeHeHne TEOPETUKO-MHOXKECTBEHHOIO anmnapara [Jjsl OMUCAaHUs PeaIbHbIX MPOLIECCOB U SIBJICHUH,
NIPU PELICHUH 3a/1a4 U3 APYTUX Y4eOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, CIEACTBHE, OKAa3aTeIbCTBO,
PaBHOCHUJIbHBIEC YPABHEHUS.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA M HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YI'JIVBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

1) rpaskaaHCKOro BOCIUTAHUS:

cpOPMHUPOBAHHOCTh T'PAXKIAHCKONW MO3MIMU OOYYArOINerocsi Kak akTHBHOTO M OTBETCTBEHHOI'O
YJieHa POCCUHCKOrO OOINECTBa, MPENCTaBJIEHHE O MAaTeMaTHYeCKUX OCHOBAaX (YHKIMOHHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBIEHHUH, MPOLEAYpP TIPakOaHCKOro olmecTBa (BBIOOPHI, OMPOCHI U IPYroe),
yMEHHE B3aMMOAEHCTBOBATh C COLMAJBHBIMH HHCTUTYTAMH B COOTBETCTBHHM C HMX (YHKIHAMU H
Ha3Ha4YeHUEM;

2) NaTPpUOTHYECKOr0 BOCIIUTAHUSI:

c(pOPMHPOBAHHOCTh POCCHICKOH TPaKOAHCKOH HIEHTUYHOCTH, YBKEHHS K TMPOLUIOMY U
HACTOALIEMY POCCUHCKOH MaTE€MaTHKH, LEHHOCTHOE OTHOLIEHHE K JOCTUXKEHHUSIM POCCUHCKUX
MAaT€MaTUKOB U POCCHUHCKOW MAaT€MaTHYECKOW IIKOJbI, UCIOJb30BAHUE 3TUX AOCTH)KEHUN B APYTHUX
HayKax, TEXHOJIOTHSIX, chepax SKOHOMHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, C(OPMHPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHMs], 3TUYECKOr0 MOBEJEHHs, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTHUXKEHUI HayKHu U
IESATEIbHOCTBIO YUEHOTO, OCO3HAHME JINYHOTO BKJIAA B IOCTPOSHHUE YCTOWYHBOTO OyIyIIero,

4) 3¢TeTHYeCKOT0 BOCITUTAHHS:

SCTETUYECKOE OTHOUIEHME K MHUpY, BKJIOYAas 3CTETUKY MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3a7a4, pEUIeHWH, pacCyXIEHUH, BOCHPUUMYHMBOCTb K MATEMaTHUYECKUM AacIeKTaM
Pa3JIMYHBbIX BUAOB UCKYCCTBA,

5) puznueckoro BoCUTAHHUSA:

c(pOPMHPOBAHHOCTh YMEHHUSI NPUMEHSTh MaTEMAaTHYEeCKHE 3HAHHMS B HHTEPECax 3I0POBOTO U
OezomacHOro obpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (34OPOBOE IHUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATHH W OTAbIXA, PEryisipHas (pu3ndeckas aKTUBHOCTH), (PH3HUECKOE
COBEPLIEHCTBOBAHNE MTPU 3aHITUSIX CIIOPTUBHO-0310POBUTEIBHON AESITEIbHOCTbIO,

6) TPyAOBOr0o BOCIIUTAHUSI:

TOTOBHOCTb K TpPYAY, OCO3HAHWE LEHHOCTH TPYAOMIOOWs, HMHTEpEC K pasIUYHbIM cdepam
npodeCCHOHATBHON IESITeNbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOM W €€ MPUIOXKEHHWsIMH, yMEHHe
COBepIIaTh OCO3HAHHBIA BbIOOp Oynmymiel mpodeccnu u peanu3OBBIBATH COOCTBEHHBIE JKU3HEHHBIC
IUTaHBI, TOTOBHOCTb M CIIOCOOHOCThP K MAaT€MaTHYECKOMY OOpPa30BaHUIO M CaMOOOpPa30OBaHHUIO Ha
NPOTSAKEHUM BCEW >KU3HH, TOTOBHOCTb K AKTHBHOMY Y4YacTHIO B pELIEHMM MPaKTUYECKUX 3ajad
MaTeMaTU4YeCKOH HalpaBieHHOCTH,

7) 3KO0JIOrHYeCKOro BOCTIMTAHUS:

c(pOpPMHPOBAHHOCTD KOJIOTHUECKOH KyJIbTYPhl, TOHUMAaHHUE BIMSHUS COLIMAITbHO-2KOHOMHUYECKUX
NPOIIECCOB HA COCTOSTHUE MPHPOJHOH M COLMANBHOM Cpebl, OCO3HAaHHE IJIOOANIBHOTO XapakTepa
SKOJIOTUYECKHUX MPOOJIeM, OpUEHTALINS HA MPUMEHEHNE MaTeMaTHUECKUX 3HAHWH [T PEIleHUs 3a7a4 B
00acTH OKpy:KaroIel cpepl, TUIAHUPOBAHUE TIOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBHH AJIs
OKpYKaroIleu cpensr,

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(pOPMHPOBAHHOCTh MHPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOH IMPAKTHKH, TTOHUMAHHUE MATEeMAaTUYECKOH HayKu Kak cpepbl YeNOBEUECKOU
NEeSITEeNIbHOCTH, JTAloB €€ Pa3BUTUS U 3HAYMMOCTHU JAJI Pa3sBUTUS LIMBWIM3ALMM, OBJAJEHUE SA3bIKOM
MaTeMaTUKH U MaTeMaTU4eCKON KyJbTypOl Kak CpPEeCTBOM MTO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIISATh
MIPOEKTHYIO U MCCIEN0BATENbCKYIO AeSTENbHOCTD MHANBUIYaJIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI



Ilo3HaBaTebHBIE YHHBePCAJIbHBbIE YUeOHbIE AeiicTBUSA

ba3oBrble JornyecKkue AeHCTBHSA:

BBIIBJIATD M XapPaKTEPU30BATh CYLIECTBEHHBbIC MPU3HAKA MATEMATHYECKHMX OOBEKTOB, TOHSITHH,
OTHOIIEHWH MEXIYy NOHATHSAMH, (OPMYJIHPOBATH  OINpPEHENICHUS TOHSITUH, YCTaHABJIMBATH
CYIIECTBEHHBI TNPU3HAK KJIACCU(UKALIUM, OCHOBAHUS Il OOOOIIEHWS W CpPaBHEHHs, KPUTEPHUU
MPOBOIUMOTIO aHAJIH3A,

BOCIIPUHUMATh, (OPMYJHpPOBaTb M  MpeoOpa3oBBIBATH CYXKICHHUS: yTBEPAMTENbHbIE U
OTpHLATENbHBIC, €MIUHIUYHBIC, YACTHBIE U OOIIHUE, YCIOBHBIE,

BBIIBJIITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOpPEUHs B (paKkTax, JaHHBIX,
HaOMIOMEHUSIX ¥ YTBEPXKACHUAX, IpeajiaraTb KPUTEPUHM Ui BBIIBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYUH;

JenaTb BbIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTUKU, JENyKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3aKIIIOYEHUH 10 aHAJIOTHH;

NPOBOIUTH CAMOCTOSITEJIbHO OKa3aTeNbCTBA MAaTEMATUYECKHX YTBEPXKIEHUH (MpsiMble U OT
NPOTHBHOIO), BBICTPAMBATh APTYMEHTALMIO, MPUBOIUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXK/I€HHUS 1 BBIBOJIB,

BbIOMpaTh crocod pemreHust yueOHOH 3amaun (CpaBHUBATh HECKOJBKO BAapHAHTOB pELICHUS,
BBIOMpATh HANOOJIEE MOAXOASALINH C YIETOM CAMOCTOSITENLHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble nccnenoBarebcKue JeHCTBUS:

UCIIOJNB30BAaTh BOIMPOCHl KAaK HCCIEIOBATENbCKU WHCTPYMEHT TMO3HAHUSA, (POPMYJIHpPOBaThH
BOIMPOCHL, PUKCHPYIOLINE MPOTUBOpPEUNe, MpodIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, POpMHPOBATH
THIIOTE3Y, ApPTYMEHTHUPOBATH CBOO MO3ULHIO, MHEHHE,

NPOBOIUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA 3KCIIEPHMEHT, HUCCIIEIOBAHUE 10 YCTAHOBIIEHHIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBbeKTa, SIBJICHUs, MPOLECCa, BBIBJICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMH, TIPOLIECCAMI,

CaMOCTOSITENIbHO  (pOpMyIUpOBaTh OOOOILIEHUS M BBIBOABI IO PE3yJbTaTaM MPOBEIEHHOTO
HaOJIOIEHUs, WCCIEOBAHUS, OLIGHUBATh [OCTOBEPHOCTb MOJYYEHHBIX pPE3YJIbTATOB, BBIBOAOB U
00001IeHHIA;

NPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIIBUTATH IMPEIINOJOXKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmanueii:

BBIABJIATh Ne(PUIUTHI WHPOPMALMM, NAHHBIX, HEOOXOOMUMBIX MJii OTBETa HA BOIPOC U IS
peLIeHus 3a1a4uy;

BbIOMpPATh HHPOPMALMIO M3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATh, CHCTEMATH3UPOBATh
U MHTEPIIPETUPOBATh NH(POPMALIHIO PA3IUIHBIX BUAOB U (HOPM MpECTaBICHNUS,

CTPYKTYypUpPOBaTh HMH(OPMALUIO, MPENCTABJIATh €€ B PA3IUYHBbIX (HOpMax, HUILTIOCTPUPOBATH
rpaduyecky,

OLIEHUBATh HAAEKHOCTh HH(POPMALIIH MO CAMOCTOSATENBHO CHOPMYIHPOBAHHBIM KPUTEPHUSIM.

KommyHukaTHBHbBIE YHHBepcaIbHbIe YueOHble el CcTBHUsI

Oo0menue:

BOCHpI/IHI/IMaTb nu q)OpMy.]'II/IpOBaTb CY)KI[GHI/UI B COOTBETCTBUU C YCJ'IOBI/ISIMI/I n OeisiMu O6H_IeHI/I$Ij
SICHO, TOYHO, l"paMOTHO Bpra)KaTb CBOKO TOLIKy 3peHI/I$I B YCTHbIX U IIMCBMCHHBIX TCKCTaxX, AaBaTb
IIOACHCHMUS T10 XOI[y peH_IeHI/ISI 3aaa4u, KOMMeHTI/IpOBaTb HOqueHHbIﬁ pesyanaT;

B X0JIe OOCYKACHHUS 3a1aBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOH TeMbI, MPOOJIeMbI, peraeMoin
3aa4uu, BBICKA3bIBATb WACH, HALCJICHHBIC Ha IIOHUCK peLHeHI/ISI, COMIOCTAaBJIATH CBOHU CY)K,I[GHI/UI C
Cy>KI[eHI/I$IMI/I ,[[py1"I/IX yLIaCTHI/IKOB auajora, O6H21py>KI/IBaTb pa:sm/ml/le U CXOoaCTBO HOSPII_IPIP'I, B
KOppeKTHOH popme popmMyupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS,

HpeI[CTaBJ'IﬂTb pesyanaTbI peH_IeHI/Iﬂ 3aga4u, BKCHepI/IMeHTa, HUCCICaOBaHNs, npoeKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OPMAT BBICTYIUICHHSI C YYETOM 3a4ad MPe3eHTAMH U OCOOCHHOCTEH
ayIUTOPUU.



PeryasiTuBHbIe yHHBepCAJIbHbIE YUeOHbIE AeiiCTBUSA

Camoopranusanus:

COCTABJIATH TUIAH, JITOPUTM PELICHHUS 3a1a4H, BEIOUPATh CIIOCOO PELISHHUs ¢ YIETOM UMEIOLITIXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOH MH(pOpPMAIUH.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

BJIAJIETh HAaBBIKAMHU I[TO3HABATENBHOH pPEe(IEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUI U
MBICJIUTENIbHBIX TPOLECCOB, MX PE3YyJbTATOB, BJIAAETb CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
nporiecca U pe3ysibTaTa peleHus] MaTeMaTHIeCKOH 3a1a4H;

NPeABUIETh TPYOHOCTH, KOTOpbIE MOTYT BO3HHMKHYTH IPH pEIIEHWH 3a1a4d, BHOCHTH
KOPPEKTHBBI B JESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAHAEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE Pe3yJIbTaTa LIEJU U YCIOBUAM, OOBSCHATh MPUUNUHBI JOCTHIKEHUS WIIN
HEOCTHKEHUsI PE3YJIbTATOB [ESITENbHOCTH, HAaXOAWTh OIIMOKY, NaBaTh OIEHKY NPHOOPETEHHOMY
OTIBITY.

CoBmecTHas1 1eATEJILHOCTD:

MOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUYJIbHON pabOThI IPU PELICHUN
yueOHBIX 3a/1a4, MPUHIMATh L[€JIb COBMECTHOM IEATENIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paloThl, pacmpenensiTe BHAbI padOT, HOrOBapHBATbCS, OOCYXKAATh MPOLECC M pe3yibTaT padoTshl,
00001aTh MHEHUSI HECKOJIBKUX JIFOHEH;

y4acTBOBATh B IPYNMOBBIX popMax padotsl (0OcykaeHns, 0OMEH MHEHUH, KMO3TOBBIE LITYPMbD»
U UHbBIE), BBIIOJHATH CBOK HYacThb Pa0OThI U KOOPAMHUPOBATH CBOU NEHCTBUS C APYTUMH HJIEHAMH
KOMAaHJIbl, OLICHUBATh Ka4€CTBO CBOETO BKJIAAa B OOLIUI MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
yYaCTHUKAMH B3aMMOJIEHCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenust B 10 kiacce oOydarOLIUiics MOMYYHUT CIEAYIOLINE MPEAMETHBIE PE3YJIbTAThI
MO OTAENBHBIM TeMaM pabodeil mporpamMmbl yueOHOro kypca «AnreOpa W Hadalla MaTeMaTHYeCKOTrO
aHaIn3ay:

Yucsa 1 BEIYHCJICHHS:

CBOOOJTHO OIEPHUPOBATH MOHATUSIMH: PALIMOHAIBHOE YHCIIO, OECKOHEUHas meproanyeckast Apoods,
MIPOLICHTBI, UPPALMOHAIBHOE YUCIO, MHOXKECTBA PALMOHANBHBIX M ACHCTBUTEIBHBIX YHUCE, MOAYJb
NEeHCTBUTEJILHOIO YHCIA,

NPUMEHSTh IPOOM M TPOLEHTHI U PEIleHHs] NMPUKIATHBIX 3a7ad U3 Pa3IMYHBIX OTpacien
3HAHUH U PEAJIbHON KU3HU,

NPUMEHSTh TPUOTKEHHBIE BEIYUCIIECHHS, TIPABIJIA OKPYTIICHUS, IPUKHUIKY U OLIGHKY Pe3yJbTaTa
BBIUUCJICHU,

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTETICHb C LIEJbIM ITOKA3aTeNIeM, UCTIONB30BATh IMOAXOISIIYIO
dbopMy 3amucH AeHCTBUTENBHBIX YHCEN U PEIIEHUS MPAKTHUECKUX 3aa4 U MPEICTABICHHS JaHHbIX;

CBOOOJIHO OMEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYypPaIbHOM CTETEHH,

CBOOOJIHO OMEPHPOBATH MOHSATHEM: CTENEHb C PALIMOHAIIBHBIM ITOKA3aTeleM,

CBOOOJHO OMEPHPOBATH MOHATHSIMHU: JIOTapu(PM YHCIa, AECATUUHBIE U HATYPaJIbHbIE JOrapu(MBI,

CBOOOJTHO OMEPHUPOBATH MOHITHSIMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC YHUCIIOBOTO apTYMEHTA;

ONEePUPOBATH MOHATUSAMU: aPKCUHYC, aPKKOCHHYC U aPKTAHI€HC YUCIOBOIO apryMEHTa.

YpaBHeHUs1 M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHUSMHU. TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YPaBHEHUsl U YPaBHEHUS-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3IMYHBIE METOJbI PEIIEHHUs PAlIMOHAIBHBIX M APOOHO-PAlIMOHANBHBIX YPAaBHEHHH,
MPUMEHSATb METO UHTEPBAJIOB 111 PELIEHUSI HEPABEHCTB,



CBOOOJTHO ONEPUPOBATh MOHSATHSIMHU. MHOTOUWIEH OT OJHOH NMEPEeMEHHOH, MHOTOUYJIEH C LEIbIMU
k03 (ppuLeHTamMn, KOPHH MHOTOWIEHA, MPUMEHATh JeJIEHHe MHOTOYJIEHa Ha MHOTOWIEH C OCTATKOM,
TeopeMy besy u Teopemy Buera nns pewienus 3anad,

CBOOOJTHO OMEpUpPOBaTh MOHITHAMHU. CHUCTEMA JIMHEHHBIX YPABHEHWH, MaTPHLA, ONPENeIUTENb
MaTpuLpl 2 X 2 W €ro reOMETPUYECKUN CMBICI, MCIOJAb30BAaTh CBOMCTBA Omnpeaenurens 2 X 2 nis
BBIYUCIICHHSI €r0 3HAUYCHUs, IPUMEHATh ONPENENIUTENN JIsl PEIICHUs] CHCTEMBbI JIMHEHHBIX ypaBHEHHHH,
MOZIENIUPOBATh pPEaNbHble CHTYallUHd C MOMOINBID CHCTEMbl JHHEWHBIX ypPaBHEHWH, HCCIEN0BATDH
NOCTPOSHHBIE MOJENN C TOMOIIBI0 MATPHI U ONpeneiuTeNel, HHTePIpPEeTUPOBATh MOJYYCHHBINA
pesynbTar,

HCTIOJIB30BATh CBOHCTBA AEHCTBUIN C KOPHAMH JIJIsl MPeoOpa3oBaHMs BIPAKEHUH,

BBIMOJIHATE MPeoOpPa30BaHUsl YUCIOBBIX BBIPAKEHHH, CONEPKAIIMX CTENEHH C PalMOHAIbHBIM
NOKa3aTeseM;

UCTIOJIB30BATh CBOHCTBA JIOrapu(pMOB Al MpeoOpa3oBaHus JOrapu(pMUUIECKUX BbIPAKEHUH,

CBOOOJTHO OMNEPUPOBATh MOHATHSMH. HPPALMOHANBHBIEC, MOKA3aTENbHbIE U JIorapupMUUECKHe
ypPaBHEHUsI, HAXOAUTD MX PELICHHUS C IIOMOLIBIO PABHOCHIIBHBIX NIEPEXOI0B MIIH OCYIIECTBIISAS IPOBEPKY
KOpHEH;

PUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHUE bopmybl hil & npeoOpa3oBaHus
TPUTOHOMETPHUECKUX BbIPAKEHUIL,

CBOOOJHO OMEPHUPOBATH MOHSITHEM: TPUTOHOMETPUUECKOE YPABHEHHE, IPUMEHATh HEOOXOIUMbIE
(bopMyJIBI IS peIeHIs] OCHOBHBIX THUITOB TPUTOHOMETPHUECKUX YPaBHEHUI,

MOJIENIUPOBATh peajibHble CUTYAllM Ha SI3BbIKE alreOpbl, COCTABIISATH BBIPAKEHMsS, YPAaBHEHUS,
HEpaBEHCTBA MO YCJIOBUIO 3aJaud, MCCIENOBaTb MOCTPOCHHBIE MOJENU C MCIOJIb30BAHMEM almapara
anreOpsl.

DyHKIUH U TPaUKH:

CBOOOJTHO OMEPHPOBATh MOHATUAMH: (QYHKIHS, CrOcoObl 3amanus QyHKIMH, B3aUMHO OOpaTHBIE
byHKkuMH, KoMIo3unms (QYHKOUH, Tpapuk (QyHKUWH, BBIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHUs
rpadpuKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUAMU. OOJIACTH ONPENENCHUS W MHOXECTBO 3HAYeHWH (PYHKLUH,
HyJH (QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA,

CBOOOJHO OIEpPUPOBATh MOHATUSIMH: YETHBIC U HEUETHBIC (PYHKIUH, MepHoAnUYecKue (PyHKLUH,
NPOMEXYTKH MOHOTOHHOCTH (YHKIHMM, MAaKCHMyMbl W MHHUMyMbl (QYHKIHH, HauOosbliee U
HaMMEHbIIIee 3HaUeHNe (PYyHKIINH Ha IPOMEXKYTKE,

CBOOOJTHO ONEPHPOBATH MOHATUSIMH: CTETIEHHAs! (PYHKLUS C HATYPAIbHBIM U IIeJIbIM IIOKa3aTeNeM,
rpadpuK CTEIEHHOW (PYHKLNHU C HATYPaJbHBIM U LIEJIBIM NOKa3aTeeM, rpaduk KOPHs N-OH CTETeHU Kak
($yHKIMH OOPaTHOH CTENEHH C HATypaJIbHBIM MOKA3aTeJIeM,;

ONEePHPOBATH MOHATUSMH. JIMHEHHAsA, KBaApaTU4YHAS U JPOOHO-TMHEHHas (yHKIUH, BBIIOJIHSTH
3JIEMEHTapHOE MCCIIEeIOBAHNE U IIOCTPOEHUE UX rPadHKOB,

CBOOOJTHO ONEpUPOBATh MOHITHAMU: MTOKa3aTeNbHast U JorapupmMudeckas QyHKIUH, UX CBOWCTBA
U rpauKu, UCTIONb30BaTh UX rPpaduKy AJIs PEIIeHUs] YPaBHEHHIA;

CBOOOJHO  OMEpPHUPOBATH TOHSATHSAMH. TPUTOHOMETPUYECKAss OKPYXKHOCTb, ONpEACICHHE
TPUTOHOMETPHUECKUX (PYHKLIUN YHUCIOBOTO apTyMEHTA,

UCTIONB30BaTh rpaduku GyHKIMHA A UCCIENOBaHUS MPOLECCOB U 3aBUCUMOCTEH NPU PELICHUN
3a/1a4 U3 IPyrux y4eOHBIX MPEAMETOB M PEabHON KU3HH, BBIpaXKaTh (POPMYJIAMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMUY,

Hayana MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU. apuUpMeTHdeckass M TIeOMETPUYeCcKas MpOrpeccus,
OeckoHeuHO yObIBaIOINAs TeOMETpUYecKasi IPOrpeccHs, JHUHEWHBbIH U HKCIMOHEHIHAIBHBIA pOCT,
(dopMyI1a CIOXKHBIX POLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE,

HCIOJIb30BATh IPOIPECCUU JJIsl pELISHMsI peaslbHbIX 3a7au NMPUKJIaJHOIO XapaKkTepa,

CBOOOIHO ONepupoOBaTh MOHSITUSIMU: MOCJIEI0BATENBHOCTD, CHOCOOBI 3a1aHus
MOCJIEI0BATENbHOCTEN, MOHOTOHHBbIE M OrpPaHUYEHHBbIE IIOCIENOBATENbHOCTH, IMOHUMATb OCHOBBI
3apOXKIEHNS MATEMAaTHUECKOTO aHAIN3a KaK aHAIN3a O€CKOHEYHO MaJbIX;
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CBOOOJTHO OMEPHPOBATH MOHATUSIMH: HENPEPbIBHBIE (PYHKLINH, TOUYKH pa3pbiBa rpaduka GyHKLUNH,
acCHMITTOTHI rpaduka PyHKINY,

CBOOOJHO ONEPHPOBATH MOHATHEM: (PYHKIMS, HEMpPEpbIBHAS HA OTPe3Ke, NMPUMEHSTh CBOWCTBA
HETIPEPBbIBHBIX (DYHKIMIA AJIsT pEIIeHUs 33124,

CBOOOJHO OMEPHPOBATH MOHSATHUAMU:. TepBasi U BTOPasi MPOU3BOHbIE (YHKIHMH, KacaTelbHas K
rpaduKy QyHKIHIH;

BBIUUCIISATE IPOU3BOIAHBIE CYyMMBI, IPOU3BEACHHS, YACTHOTO U KOMITO3UIIMU ABYX (DYHKIIHMI, 3HATh
MIPOM3BOHBIE 3JIEMEHTAPHBIX (PYHKLIUH,

UCIIOJB30BATh TE€OMETPUIECKHIA U (PU3UUECKUH CMBICI MPOU3BOAHON [Tl pELIeHUs 3a1ad.

MHno2xecTBa H JIOTHKA:

CBOOOJTHO OMEPHPOBATH MOHATHSIMUA: MHOXECTBO, OTIEPAlliN HaJl MHOXKECTBAMI,

UCTIOJB30BAaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar [Jisl OMUCAHUS pPEajbHBIX IPOLECCOB U
SIBJICHHH, TIPY PEIICHUH 33124 U3 APYTUX YIeOHBIX MPEIMETOB;

CBOOOJTHO OMNEpPUPOBATh NMOHATHSIMHE: OIpEIesIeHHe, TeOpeMa, YPaBHEHUE-CIEICTBUE, CBOHCTBO
MaTeMaTHYECKOro 00BEeKTa, JOKA3aTENbCTBO, PABHOCUIIbHBIE YPABHEHUS M HEPABEHCTBA.
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TEMATWNYECKOE INMNJ1IAHNPOBAHWE
10 KTACC

Ne HanmeHoBaHWe pa3aenos 1 Tem
n/n nporpaMmmb|

MHOXeCTBO AeNCTBUTENbHBIX YMCEN.
MHorouneHbl. PaunoHaibHble YpaBHEHUs 1
HepaBeHCTBa. CUCTEMbI IMHENHbIX
ypaBHeHWiA

PyHKUMN 1 rpagnkn. CTeneHHasa (yHKLNA C
LIe/IbIM MOKa3aTesnem

Apn(HMETNYECKNIA KOPEHb N-0i CTENEHN.
VppaumnoHasnbHble ypaBHEHNS

Moka3zaTenbHasa yHKUWA. MokasaTe/bHble
ypaBHeHUs

Norapudmuyeckas QyHKUMS.
Norapugmumnyeckune ypaBHeHNs

TpPUroHOMETPUYECKME BbIPAXKEHNS 1
YpaBHeHUs

MocneaoBaTeNbHOCTA U NPOrpeccuy

HenpepbiBHble PYHKLMK. MMpon3BoaHasA

lMoBTOpPEHUE, 0606LLEHME, CUCTEMATM3ALIMS
3HaHWIA

OBLLEE KOJ/IMYECTBO YACOB 110 NPOIrPAMME

KonnyecTtBo yacoB

KOHTpO/bHbIE

Beero paboThbl
24 1
12 1
15 1
10 1
18 1
22 1
10 1
20 1
5 2
136 10

lMpaKTnyeckune
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTesibHble

pecypchbl

Poccuiickas
3NEKTPOHHAs LLKoNa
(resh.edu.ru)

Poccuiickas
3MIEKTPOHHAA LLKONa
(resh.edu.ru)
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

12


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

		2023-11-02T13:29:21+0300
	Новикова Елена Леонидовна




