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MNOACHUTEJIBHASA 3AIINCKA

VYyebHblli Kypc «Anredpa W Hadajla MaTeMaTUYECKOIO aHalM3a» SBISIETCS
OJIHUM M3 HauOoJiee 3HAYUMBIX B IporpamMMme CpeaHero ooOiiero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeYMBAaEeT MHCTPYMEHTaJbHYIO 0a3zy s
U3YYEHHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrodl CTOPOHBI, (opMHUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHHE 00YYaloluXCcsl Ha YPOBHE, HEOOXOIUMOM IS
OCBOCHMSI HMH(POPMATHKH, OOIIECTBO3HAHMS, WCTOPHH, CIIOBECHOCTH M APYTHX
TUCIHMIUIMH. B pamkax maHHOTO Yyd4eOHOro Kypca OOydYaromuecs OBJIaJACBAIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTopas (QopMyIupyer CBOH
JIOCTUKEHHUS B MaTeMaTH4ecKon opme.

VYueOHblil Kypc anreOpbl M Hayadl MaTeMaTHYECKOro aHajiu3a 3aKJiaJIbIBacT
OCHOBY JUIsl YCIICIIHOTO OBJAJCHUA 3aKOHAMU (U3UKH, XUMHUU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHICHIIMM pa3BUTHUS SKOHOMHUKUA U OOIIECTBEHHOW KU3HH,
MO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX IUGPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIONb30BaTh WX I JajlbHEHIIero oOpa3oBaHus U B
MOBCEHEBHON XU3HU. B TO ke BpeMs oBlajeHue aOCTPAKTHBIMH U JIOTUYECKU
CTPOTMMHU KOHCTPYKIIUSMHU aJIreOpbl U MAaTEMaTUYECKOTO aHaJN3a pa3BUBAET YMEHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTD, JOKA3bIBATh YTBEPKIICHUS C
MOMOIIBI0 MHAYKIIMK M pacCykaaTh IEAYKTHUBHO, HUCIOJIb30BaTh 0000IIEeHUE U
KOHKPETHU3aIMio, aOCTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET KpEaTUBHOE W
KPUTHYECKOE MBIIIICHUE.

B xone usyueHus yudeOHOro kypca «Anredpa W Haydajga MaTeMaTHYECKOTrO
aHajau3a» OO0ydarouuecss MOJy4alOT HOBBIM OMNBIT PEIIeHUs MNPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOCHMSI MaTeMaTHYECKUX MOJIENIe pealIbHBbIX CHUTYaIHi,
HWHTEPIIPETALUU TTOTYUYCHHBIX PEIICHUM, 3HAKOMSITCSI C MPUMEPAMH MaTEMaTUUECKUX
3aKOHOMEpPHOCTEH B MPUPOAE, HAYKE U HCKYCCTBE, C  BbIIAIOIIUMUCS
MaTeMaTUYECKHUMU OTKPBITUSIMA U KX aBTOPAMH.

VYuebHblli Kypc 00Ja7a€T 3HAYUTEIbHBIM BOCHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Y4yeOHBIM Marepuan, CIocOOCTBYIOIIUN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 crenuduxy ydeOHOU
NEeATEeTbHOCTH,  TpeOyrolel  MPOJODKUTEILHOW  KOHIICHTPAIlMM  BHUMAHWS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJbTar.

B ocHoBe MeTonuku 00yueHus anreOpe U HadalaM MaTeMaTH4YeCKOro aHajau3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0yUCHUS.

B ctpyktype yduebHOro Kypca «Anredpa u Hayajga MaTEeMaTHUYECKOTO aHAJIU3a
BBIJICJICHBI  CJICAYIOIIME  COJAEpKaTelIbHO-MeToauueckue JuHuu: «Yucna wu
BBIUUCTEHUS», «DyHKUMM U rpadukn», «YpaBHEHUS M HepaBeHCTBay», «Hauana
MaTeMaTH4YeCKOro aHaiauza», «MHoOXecTBa U  JIoTUKa». Bce  OCHOBHBIC
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM U3Y4YalOTCS Ha TMPOTSKEHUHU [IBYX JIET
o0y4YeHHs Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs, €CTCCTBEHHO JOIOIHSS APYT
Jpyra ¥ TOCTETIEHHO HACHIIAsCh HOBBIMU TeMaMHU W pasaenamu. JlaHHbIN yueOHBIH
KypC SBISIETCS HMHTETPATHBHBIM, ITOCKOJIBKY OOBEIUHSET B ceOe Ccojep’KaHue
HECKOJbKMX MAaTeMAaTUYECKHX ITUCIUIUINH, TaKUX Kak airedpa, TPUTOHOMETPHSI,
MaTeMaTUYECKHUI aHalIU3, TEOPUS MHOXECTB, MaTeMaTUyecKas Jioruka u apyrue. Ilo



Mepe TOTr0 Kak oOydJaromiuecs OBJaJeBalOT BCE Ooyiee HMIMPOKUM MaTeMaTHUECKUM
anmapaToM, y HHUX IOCJEI0BaTelIbHO (POPMUPYETCS U COBEPUICHCTBYETCS yMEHHE
CTPOUTb MAaTEMAaTHUECKYI0 MOJENb pPEAJbHOM CHUTyallud, MPUMEHATh 3HAHUS,
[OJlyYEHHBIE TPU M3YyYEHUU YYE€OHOro Kypca, UIsl PELICHUS CaMOCTOATEIbHO
c(OpMyJIMPOBAHHON MAaTeMaTUYECKOW 3a/lay, a 3aTeM HHTEPIPETUPOBATh CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYeCKass JIMHUSA «UMcia W BBIYMCICHUS» 3aBEpIIACT
¢bopMUpOBaHE HABBIKOB MCIIOJIB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpPOE ObLIO
HayaTo Ha ypOBHE OCHOBHOro o0Oiiero oopazoBanus. Ha ypoBHE cpenHero ooIero
oOpazoBaHust 0co00e BHUMaHHE yenseTcs (GOpMUPOBAHHIO HABBIKOB PAIlMOHATBHBIX
BBIYHCIICHU, BKIIIOYAIOIIUX B c€0s UCMOJIb30BAHUE PA3IMYHBIX (POPM 3aIlMCH YHCIIA,
YMEHUE JIeJ1aTh NPUKUAKY, BBIIOJHITh NPUOIMKEHHBIE BBIUMCICHUS, OLIEHUBATH
YHUCJIOBBIE BBIPAXKEHHS, padOTaTh C MaTeMaTUYECKUMU KOHCTAHTaMU. 3HAKOMBIE
OOyyaroluMCsi ~ MHOXECTBAa  HATypajbHBIX,  LEJIbIX,  palMOHAIbHBIX U
JNEHUCTBUTEIIBHBIX YUCEN TONOJIHAKOTCSA MHOXKECTBOM KOMIUIEKCHBIX uncel. B kaxaom
U3 3TUX MHOYKECTB pacCMaTpPUBAIOTCSI CBOMCTBEHHbIE €My cHeU(pUUECKUE 3a1aul U
OIlEpallH: JIEJICHUE HALIEI0, OIIEPUPOBAHUE OCTATKAMU HA MHOKECTBE LEJBIX YUCEIL,
0coObIE€ CBOMCTBA pallMOHAJIBHBIX W MPPALMOHAIBHBIX YHCEN, apupmernyeckue
Ollepalliy, a TaKXX€ M3BJICUECHUE KOPHSA HATypaJlbHOM CTEINEHHM HAa MHOXECTBE
KOMIUIEKCHBIX ~4HMCel. brarogapss IOCIEeIOBaTE€IbHOMY PACIIMPEHUI0 Kpyra
UCIIOJIB3YEMbIX YHMCENT M 3HAKOMCTBY C BO3MOXKHOCTSIMM HMX MPUMEHEHHUS IS
pELIeHUs Pa3IuYHbIX 3a/1a4 (popMUpYyeTCs NMPE/ICTABICHUE O €IMHCTBE MAaTEMAaTUKH
KaK HaykKu M €€ poJauM B TMOCTPOCHHHM MOJIEIEH pPEeaJbHOrO0 MHpA, IIUPOKO
UCIOJIb3YIOTCSl 0000I1IEeHNE U KOHKPETH3ALUA.

JIunus «YpaBHEHHMs] M HEPABEHCTBA» pEAIMU3yeTCsd Ha MPOTSKEHUU BCEro
oOy4eHHMs Ha YPOBHE CpPEAHEro 00111ero o0pa3oBaHus, MOCKOJIbKY B KaXXI0M pasjiesie
[Iporpammel IpeIyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3aaad. B pesynbrare
oOyyaroluecs: OBJIAJEBAIOT PA3IUYHBIMU METOJAMHU PELICHUS palMOHAIbHbIX,
UpPpAlMOHATIbHBIX, IIOKA3aTEeNbHbIX, JIOTAPU(PMUUECKMX U TPUTOHOMETPUUECKHUX
YPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKXe 3aJad, COJAEpXKallMX IapameTpsl.
[TosmryuyeHHble yMEHHUS IIMPOKO HCIOJNB3YIOTCA TPU MCCIEAOBAHUU (PYHKUIUN C
MOMOILBIO TPOU3BOAHON, MPH PEILIEHNN NPUKIAIHBIX 33]1a4 U 337a4 HAa HAXO0XKJICHHUE
HauOONBIINX U HAUMEHbIIUX 3HadeHWi (yHKIuHU. JlaHHas coaeprKaTesbHas JIMHUS
BKJIIOYAET B ce0s Takke OpMUPOBAHUE YMEHUH BBITIOJIHATH pacy€Thl IO popMyIiam,
npeoOpa3oBaHus  palMOHAIbHBIX, HUPPALUUOHATIBHBIX W  TPUTOHOMETPHUUECKHUX
BBIPKEHUI, a TAKKE BBIPAKEHUMN, COJEPKAIMX CTeNeHH U Jorapudmel. biaronaps
U3YYEHHUIO alreOpanyeckoro marepuaia MPOUCXOAUT JajbHEWIIee pa3BUTHE
QITOPUTMHYECKOTO M a0CTPAKTHOTO MBIIUIEHUS OO0ydaromuxcs, (OpMHPYIOTCS
HaBBIKM JIEYKTUBHBIX PACCyXJ€HUW, pabOThl € CHUMBOJBHBIMU (OpMaAMH,
IIPEICTABIICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa mpeanaraet 3(pQeKTUBHbIE MHCTPYMEHTHI AJISl PEIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarjsiqHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHO-MeTOIMYecKass JUHUS «DYHKIUM U TpapuKu»  TECHO
neperyieTaeTcs ¢ APYTMMU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO



CMBICJIE 3aJa€T IMOCIEAOBATEIbHOCTh U3y4YeHUsl Marepuana. V3ydeHue cTeneHHOM,
MOKa3aTeJIbHOM, TorapuMUUYECKON U TPUTOHOMETPUYECKUX (DYHKIIHMM, X CBOMCTB U
rpaduKoB, HUCIOJNb30BaHWE (YHKIUN JUIsl pelIeHUs 3a7ad M3 JPYrux y4deOHBIX
MPEIMETOB U peajbHOM )KM3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHaJIM30M, TaK
U C pellieHueM ypaBHEHHUI W HepaBeHCTB. [Ipu 3ToM OoJbllloe BHUMAHUE YACNAETCS
GbOpMHUPOBAHUIO YMEHUS BhIpaXKaTh (POPMYyJIaMHU 3aBUCUMOCTH MEXKIY Pa3IudHbIMU
BEJIMYMHAMU, UCCIIEIOBATh MOJMyUYeHHbIe (YHKIIUU, CTPOUTh UX rpaduku. Marepuan
OTOM COAEPXKATEIbHOW JIMHUM HAUEICH Ha pPa3BUTHE YMEHUW W HABBIKOB,
MO3BOJISIONINX BBIPAKATH 3aBUCHUMOCTHA MEXIY BEIMYHMHAMH B Pa3IndHON (dopme:
aHATMTHYECKOU, TpaduuecKoi u cioBecHOU. Ero m3ydeHue crmocoOCTByeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3alNH,
MCMOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas JuHus «Hadana maTeMaTHdecKOro aHajin3a» I03BOJISET
CYIIIECTBEHHO PACIIUPUTh KPYr KaK MaTEMaTUYeCKHUX, TaK W TPUKIAJHBIX 3ajad,
JIOCTYIIHBIX OOYy4YalIIMMCs, TaK KaK Yy HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMM, ONpenensiTh WX HauOOJbIIME U HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH IUIOMAnu (Guryp u oOBEMBI TeJ, HAXOAUTh CKOPOCTU U
yCKOpeHHusi TmporeccoB. JlaHHas copep)kaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOCHUS MAaTeMaTHYECKHX MOJeNied pealbHbIX CHUTYaIlHil,
MO3BOJISICT HAXOIUTh HAWJIYUIllee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIE COIUAIBHO-
SKOHOMMYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYE€CKOTO aHalinu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (hOPMaIbHO-JOTHYECKOTO W KPEaTUBHOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHUW pacro3HaBaTh IMPOSBICHUS  3aKOHOB
MaTeMaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyJaromuecs: y3HaT O BBIIAIOLIUXCS
pe3yabTarax, MOJYYEHHBIX B XOJI€¢ Pa3BUTUS MaTeMaTUKU KaK HayKd, U 00 HuX
aBTOpax.

ConeprkarenbHO-MeTOANYECKass JTUHUSA «MHOXECTBA W JIOTMKA» BKIIIOYAET B
ceOs1 DJIEMEHTh TEOPUU MHOXKECTB U MATEMAaTHYECKOM JIOTUKH. TeopeTHuKo-
MHOKECTBEHHBIEC TIPE/ICTABIICHUS TTPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEMaTUKU U
npeayiaraloT HaumOoJiee YHHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3Jesbl
MaTeMaTUKH W €€ TPWIOKEHUN, OHHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL U WUX TPWIOKEHUS B eauHoe TIenoe. [loaTomy BakHO JaTh
BO3MOXKHOCTh ~ OOydYaromemycss TOHHMaTh TEOPETHKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTeMaTHKH U UCIIOJIb30BaTh €ro JJisi BBIPAXKEHUSI CBOUX MBICICH.
JlpyruM  BaXKHBIM TIPU3HAKOM MaTEMaTUKM KaK HAyKH CJCAyeT IpU3HATh
CBOMCTBEHHYIO €l CTPOrOCTh 0OOCHOBAHUMN M CIIEIOBAHUE OMPEACIIEHHBIM MTPaBUIaM
MOCTPOCHUST JOKA3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMU MaTEMAaTHYE€CKOW JIOTUKH
CIIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBINUICHUS OOYYarolIuXCs, MO3BOJISIET UM
CTPOUTH CBOM PACCYKJCHHUS HAa OCHOBE JIOTMUECKUX MPaBui, (HOPMUPYET HABBIKU
KPUTUYECKOTO MBIIIICHUS.

B ydeOHOM Kypce «Anrebpa ¥ Havala MaTEMaTHYECKOTO AaHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOIO0 MOJCIMPOBAHUS, KOTOPBHIE IPU3BAHBI
criocoOCTBOBAaTh  (POPMHPOBAHHIO HABBIKOB IIOCTPOCHUS MOJEICH peanbHBIX
CUTyallMii, WCCICMOBAHUSA OSTUX MOJEJIE C TIOMOINBIO ammapara aiaredpsl u
MaTeMaTUYECKOr0 aHalii3a, WHTEpIpEeTaluy IOJIYYEHHBIX pe3yJbTaTtoB. Takue



3aJlaHus BIUICTCHBI B KQXKIBIA M3 Pa3/iesIOB MPOTPAMMBI, TIOCKOJIBKY BECh MaTepHal
yu4e0HOTo Kypca IMUPOKO HCIONB3YETCS Ui PEUICHUS MPHUKIATHBIX 3anad. [lpu
pElIEHHH  peaJbHBIX  MPAKTUYECKUX  3adad  OOydJaroImmecss  pa3BUBAIOT
HAOIOJaTeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCTIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh poodsieMy. JlesTensHOCTh
1o GOpPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 33724 OpraHU3yeTCs B MpoIiecce
U3YYCHUS BCEX TEM Y4eOHOro Kypca «Aurebpa W Havajga MaTeMaTHYECKOTO
aHAJH3a.

Ha usyuenne yueOHOro Kypca «Anredpa U Hadajla MaTeMaTUYECKOr0 aHAJIN3a
orBoauTcs 272 daca: B 10 kinacce — 136 gacoB (4 gyaca B Heneno), B 11 kinacce — 136
yacoB (4 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucjia 1 BBIYUCICHUSA

Panmonanpabie yucina. OOBIKHOBEHHBIE W JICCATHYHBIC JAPOOH, IPOIEHTHI,
OceckoHeuUHble Tepuoaudeckue apoou. IlpuMeneHme apoOeld W MPOLEHTOB A
pEILICHUS PUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACJIEN 3HAHUN U pEaTbHOW KU3HHU.

JenictBuTtenpHble  4yKcia. PanuMoOHanbHBIE W HMPpPAUMOHAIBHBIC  YHCIA.
Apudmernueckre — omeparMd ¢ JCWCTBUTEIBHBIMH  4YHMClIaMd.  Moayb
JNEUCTBUTEIBLHOIO YHUCIa M €ro cBoiicTBa. [IpuOmmkEHHBIE BBIUMCICHUS, MpaBUia
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ nensiM  1okaszareneM. buHom  Herorona. Hcnonb3oBanue
noaxosimed (Gopmbl 3anUCH TEUCTBUTENBHBIX YMCEN JJIsi PEIICHUS MPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIIBHBIM TIOKa3aTeleM W €€ CBOMCTBA, CTEINEHb C
JICVUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapubm uyucna. CpoiictBa norapudma. JlecaTuuHble U HaTypajbHBIC
JorapuMsl.

CuHyC, KOCHMHYC, TaHT€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXJIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCUIIbHBIE YpaBHEHHSI W YypaBHEHUA-CIEACTBUS. HepaBeHCTBO,
pEILICHNE HEPABEHCTRBA.

OCHOBHBIE METOJBI PEIICHUS NENBIX U APOOHO-PAIMOHANBHBIX YPaBHEHUN H
HEpPaBEHCTB. MHOrO4WIEHbl OT OJIHOM TMepeMeHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouiens! ¢ nenbiMu kKodhGuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENICHU ¥ KOPHHU.

UppanuonansHeie ypaBHeHUsA. OCHOBHbIE METOJbI PEUICHUS HUPPalMOHATbHBIX
YPaBHCHUM.

[TokazaTenbHble ypaBHEHUs. OCHOBHBIE METOAbI PELICHUS TOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHne BBIPAKECHUH, COIEPKAITUX JIOTapU(DMBI.

Jlorapudmmueckue YpaBHEHUHI. OcHOBHBIE METO/IbI pelIeHus
Jorapu(pMUUECKUX YpaBHEHHIA.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUU. PellieHne TpuroHoMEeTpU4eCKUX YpaBHEHU M.
Pemienne cucrtem JIMHEWHBIX ypaBHEHUW. Marpuua CHCTEMBI JIMHEWMHBIX
ypaBHeHUM. OnpesienuTeNlb MaTPUIIbl 2X2, er0 TEOMETPUUECKUM CMBICT M CBOMCTBA,
BBIUHCIICHUE €r0 3HAUYECHUs, NMPUMEHECHUE ONPEACHUTEN JJIs PEUICHUS CUCTEMBI
JVHEMHBIX YypaBHEHUU. PemieHne NPUKIAAHBIX 3aJa4 C [OMOIIBIO CUCTEMBI



JVHENHBIX YpaBHEeHUU. McciienoBanre NOCTPOEHHOW MOJIENIH C MOMOIIBIO MaTPUIL U
OIIPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH peaJbHOM CHUTyallud C IOMOIIbIO
YpaBHEHUII M HEpaBEeHCTB. [IpuMeHEHME ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJlay U 3a7a4 U3 pa3InyHbIX 00J1acTel HAYKU U peasbHOM KU3HU.

DOyHKIMU U TPAPUKH

OyHkuMsa, cnocoObl 3amaHus  (QyHkiuu. B3aumHO 00paTHBIE (PYHKIIHH.
Komnosumuss  ¢yukmuit. ['paduk  QyHkumu. DnemeHTapHbIE MpeoOpa3oOBaHUs
rpadukoB QyHKIIHIA.

OO6mactp ompeneneHUsT W MHOXKECTBO 3HaueHWid (yHkmwu. Hymm dyHkmmm.
IIpoMexxyTku 3HaKomocTosiHCTBA. UETHBIE M HeuéTHbIe (PyHKIMU. Ilepmomnueckue
¢byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMbl U MHUHHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlIee 3HaUeHUs (DYHKIIUU Ha POMEKYTKE.

Jluneiinasi, KBajgpaTHU4Has W JAPOOHO-JIMHEHHAs (QYHKIUU. OJIeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TpadUKOB.

CrenenHast pyHKIMsI C HaTypaJbHBIM U IIeJIbIM TOKa3zaTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-OM cTeneHu Kak PyHKIMK 0OOpaTHOU CTETIEHHU C
HaTypaJbHBIM MOKa3aTEIEM.

[lokazatenbHass u Jsorapudmuyeckas (QyHKIMH, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMIMA 715 pellIeHUs YpaBHEHUH.

TpuroHoMmerpuueckass OKPYKHOCTb, ONPEACICHHE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCUMOCTH B PeaJIbHBIX TMpoIleccax U siBaeHusX. I paduku
pEaAIbHBIX 3aBUCUMOCTEM.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CIIOCOOBI  3aJlaHUsl  ITOCJICNIOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOW MHIYKIMU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCJIEI0BATEIBLHOCTH.
Hcropusi BO3HUKHOBEHHSI MAaTEMaTHYECKOTO aHajin3a KakK aHajiu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U TeoMeTpUYecKas mporpeccud. beckoHeyHo yObIBaroIias
reoMmerpudeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH TeOMETPHYECKOM
nporpeccuu. JIMHEWHBIN U 3KCIOHEHIMAIbHBI pocT. Hucio e. @opMyna CIOXKHBIX
npoleHToB. Mcnosb30BaHWE MPOrpeccMy Il PELICHUS peabHBIX — 3ajad
IMPUKJIAJHOTO XapaKTepa.

HenpepeiBHble (GyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHUMIITOTHI
rpadukoB Qynkimii. CBoiicTBa (QYHKIMN HENPEpbIBHBIX Ha oOTpe3ke. Merton
WHTEpPBAJIOB JUIsl pEIICHUs HEpaBeHCTB. [IpuMeHeHuEe CBOWCTB HEMPEPHIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBast u BTOpass mpou3BoaHbIe (QyHKIMU. OnpenesieHue, TeOMETPUUCCKUN U
(bu3MYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[TpousBoaubie nemenTapHbix GyHKuni. [Ipon3BogHast cymMMBbl, TPOU3BEIECHUS,
YaCTHOTO ¥ KOMIIO3UITUHU (QyHKITUH.



MHo:kxecTBa H JIOTHKA

MHOXeCTBO, ornepanuu HaJ MHO’KECTBaMU " 1704 CBOMCTBA.
Huarpammel Ditnepa—BenHa. I[lpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO armapara
JUUIS. ONIMCAHUS PEaJbHBIX MPOIECCOB U SBJICHUM, NMPU PEUICHUM 3aJad U3 APYTrUX
y4eOHBIX MPEIMETOB.

OmpeneneHue, TeopeMa, CBOWCTBO MaTeMaTHYeCKOro oOO0BeKTa, CIEeJCTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle uucna. [IpuMeHeHrne NpHU3HAKOB AEIMMOCTH LIEJIBIX
yycen, HauOonpmmii ob0mui aenutens (manee — HOJI) m HamMmeHbliee oOiee
kpatHoe (nanee — HOK), ocraTtkoB mo mopysmto, aaroputMma EBknunaa nis pemieHus
3a/1a4 B LEJBIX YHCIIAX.

Komnnekcusle uncna. Anredbpandeckas 1 TPUrOHOMETpUUecKasi (popMbl 3aITUCH
KOMIUIEKCHOTO 4Hcia. ApuQMETHYECKHE ONepaluud C KOMIUIEKCHBIMU YHCIaMH.
N300paxeHne KOMIUIEKCHBIX YMCE Ha KOOpAMHATHOM Iiockoctu. Popmyina
Myaspa. KopHr n-0¥i cT€NIEeHH U3 KOMIUIEKCHOrO Yucia. [[puMeHeHre KOMIIJIEKCHBIX
quCceN J1s peleHUs] PU3NYECKUX U TEOMETPUYECKUX 3a/1ay.

YpaBHeHMs U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpDHEHd  TPUTOHOMETPUYECKUX  YpPABHEHUU c IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTENbHbIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI pEUIEHUS CHCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UpPpaALMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUI.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne ypaBHEHUI, CUCTEM W HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX
3a1a4 M 3a7]ad U3 Pa3InYHbIX 0o0JacTell HayKu U peaNbHOM KU3HU, MHTEpIpETalus
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPuKH

I'padux xomnozunuu @QyHknui. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckne Meroabl pelnieHUs ypaBHEHUNM W HepaBeHCTB. | 'paduueckue
METO/Ibl PEIlIeHU 3a/1a4 C TapaMeTPaAMH.

Wcnonp3oBanue rpadukoB (QyHKUMHA JUIsi HMCCIAEAOBAaHUS IMPOLIECCOB H
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUH 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.



Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumMeHeHne TpOU3BOAHON K HCCIENOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTh U
skcTpeMyMmbl. HaxoxkneHre HauOOIbIIero 1 HaMMEHbBIIETO 3HAYE€HUN HETpPEephIBHOU
GyHKIHUU Ha OTpE3Ke.

[IpuMeHeHnE TPOU3BOJHOM JUIsi HAXOXKICHUS HAWIY4YIIEro pEUICHUS B
MPUKIAIHBIX 3aJa4yax, [Js ONpPEACIICHUS CKOPOCTM M YCKOPEHHMs IIpollecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TMepBooOpa3HbX. [lepBooOpas3HbIe
aeMeHTapHbIX QyHKIMH. [IpaBuna HaxoXIeHUS TepBOOOPA3HBIX.

HNuterpan. ['eomerpuyuecknili CMbICI MHTErpaia. BeIUMCIEHUE ONpPenenEéHHOro
uHterpaia no gpopmysne Hetotona-JIeitoHuna.

[IpuMeHeHue wuHTErpayia JJisi HAXOXKJCHHS IUIOIIAJeHd IUJIOCKUX GUryp u
00BEMOB F€OMETPUUECKHUX TEIL.

[Tpumepsl  pemenuit  nuddepeHnnaNbHbIX  yYpaBHEHHH. MaTemaTH4eckoe
MOJICJIMPOBAHUE PEATTbHBIX MPOIIECCOB C MOMOIIbIO AU(depeHIIUATBHBIX YPABHEHHI.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIM  YPOBEHL) HA VPOBHE CPEJHEI'O  OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbBTATbI

1) rpa:KaaHCcKOro BOCIIATAHUS:

c(hOpMUPOBAHHOCTh TPAXKJIAHCKON MO3UIIMU OO0YYaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMaTUYECKUX
OCHOBaxX (PYHKIMOHUPOBAHMUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOUETYP
rpaKIaHCKOTO 00I1ecTBa (BHIOOPHI, ONMPOCH U APYroe), YMEHUE B3aUMOICHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOPMHPOBAHHOCTh POCCUMCKON TPaX)TAaHCKON HIACHTHYHOCTH, YBAKEHHS K
MNpOIIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE DOTHUX JIOCTHKCHUN B JPYruX HayKax, TEXHOJIOTHIX, cdepax
YKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapoja, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUS, ATUYECKOTO TMOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTMIXKEHUM HAayKH U JIeSITEIIbHOCTBIO YUEHOr0, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MHUpPY, BKJIIOYas ACTETUKY MATEeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUA, PACCYKIACHUN, BOCIPUIMYHBOCTh K
MaTeMaTUYECKUM acCleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nmuecKkoro BOCIUTAHUS:



c(OPMHPOBAHHOCTh YMEHHUS MPUMEHITh MaTEMATUYECKHE 3HAHUSA B MHTEpPECcax
3I0pOBOr0 M 0€30IacHOro 0o0pa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pPOBBIO (3I0POBOE MHTaHHE, COATAHCHUPOBAHHBIA PEKHUM 3aHATHH M OTABIXA,
perynspHas (u3uUeckas aKTUBHOCTH), (DHU3HUECKOE COBEPIICHCTBOBAHUE IIPH
3aHATUSAX CIIOPTHBHO-030POBUTEIBHOMN JAEITEIbHOCTHIO;

6) TPY10BOIr0 BOCIIMTAHMS

TOTOBHOCTB K TPY/1y, OCO3HAHUE IICHHOCTH TPYAOIIO0MS, HHTEPEC K Pa3IuUHbIM
chepam mpodeCCHOHAIBHOM EATCIBPHOCTH, CBS3aHHBIM C MaTEMAaTHKOH M e
IPUIOKCHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu u
peanr30BbIBaTh COOCTBEHHBIC >XU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTHYCCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTKCHUH BCCH JKU3HH,
TOTOBHOCTh K aKTHBHOMY yYaCTHMIO B PEHICHHHM IMPAKTHYECKHX  3a1ad
MaTEMAaTHYCCKOM HAIIPaBICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUS:

C(OPMUPOBAHHOCTh ~ DKOJIOTMYCCKON  KYJNbTYpbl, ITOHHMAaHHE  BIHSHHUS
COIIMAJIBHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE IPHUPOTHOM M COIMAIBHOMN
Cpelibl, OCO3HAHHE II00AIBHOTO XapakTepa KOJIOTHUECKUX MPo0JIeM, OpUEHTAIIUS Ha
IpPUMEHEHNE MaTeMaTHYCCKUX 3HAHUUN IS PEIICHUs 3a71a4d B 00JaCTH OKPY KaroIIeh
Cpepl, IUTAHHPOBAHHME ITOCTYIKOB M OLIEHKM HX BO3MOJKHBIX IOCIACACTBHH IS
OKPY KaloIeh CPe/Ibl;

8) mHeHHOCTH HAYYHOI'0 TIO3HAHMS

C(OPMUPOBAHHOCTH ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTUKH, MIOHMMAaHUE MaTeMaTHYCCKOM
HayKH Kak c(epbl YeJTOBCUYCCKON ACSITCIbHOCTH, TAMMOB €€ Pa3BUTHI U 3HAYUMOCTH
JUIS. Pa3BUTHUS IUBUJIM3AIMHN, OBJIAJICHUE SI3bIKOM MaTEMaTHKH W MaTeMaTHYeCKOM
KYJIBTYpOH KaK CPEJICTBOM ITO3HAHUS MUPA, TOTOBHOCTH OCYIICCTBIIATH MPOCKTHYIO U
UCCIIEI0BATEILCKYIO ACITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBus:

BBISBJISITh M XapaKTepU30BaTh CYLIECTBEHHBIE NPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOIIEHUN MEXy HOHITUSIMHU, (OPMYIHPOBATH ONpPEIETCHUS
MOHSTUH, YCTaHABIMUBATh CYIECTBEHHBIA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

BOCITPUHUMAT, dbopmMynrpoBaTh U npeoOpa3oBbIBAThH CYKJICHUS:
YTBEPAUTEIIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEYUS B
dakTax, MaHHBIX, HAONMIONEHUAX W YTBEPXKACHUSIX, Mpejaratb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W MPOTUBOPEYUN;

JienaTb BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITEIFHO JOKA3aTeIhCTBA MATEMATHUYCCKUX YTBEPIKICHHIA
(mpsiMbIe W OT MPOTHBHOIO), BHICTPAMBATh apTyMEHTAIMIO, TIPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS H BHIBOJIBI;

BBIOMpaTh CHOCOO pelieHus y4eOHOM 3adauM (CpaBHMBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOMPATh HanOoJee MOIXOIAIINNA ¢ YIETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIP30BaTh BOMPOCHI KaK HCCICAOBATEIbCKUNA WHCTPYMEHT ITO3HAHWS,
bopMyIHpOBATH BOIIPOCHI, (bukcupyomme MIPOTUBOPEYHE, po0JieMy,
yCTaHABJIMBATh HCKOMOE H TaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO
TIO3UIINI0, MHCHHE,

MIPOBOJIUTH CAMOCTOSTEIHHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICTOBAHHE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEeKTaMu, SIBJICHUSIMH, IIPOIECCAMU;

CaMOCTOATENHEHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAOMIOJIEHUs,  HMCCIEOBAaHUS,  OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpollecca, a TaKKe BbIJABUTATH
MPEATNOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ undopmanmeii:

BBISIBIIATH ACPUIIMTHEI WH(OOpPMAITUHU, TaHHBIX, HEOOXOIWMBIX IUIsi OTBETa Ha
BOIIPOC U TSI pEIICHUS 3a/1a4H;

BBEIOMpPATh MH(POPMAIIMIO W3 WUCTOYHWKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMAIIMIO PA3TUIHBIX BUIIOB U (opM
MIPE/ICTABIICHHUS,

CTPYKTYpPHpPOBaTh HHGOPMAIHMIO, TPEACTABIATh €€ B pasIWyHbBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OILICHMBATh HAAEKHOCTh HHPOPMAIIUH TT0 CAMOCTOATENHEHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXXKJICHHS B COOTBETCTBHM C YCIOBHUSIMH H
IeIIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
NMUCBMCHHBIX ~ TEKCTaX, JlaBaTh TOSCHCHHS TI0 XOAYy pCIICHHS  3aayw,
KOMMEHTHPOBATh TOJTYICHHBIN PE3yJIbTAT;

B XoA¢ OOCYXJCHHs 3aJlaBaTh BOMNPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBI,
POOJIEMBI, pelaeMoi 3a/1auu, BRICKA3bIBATh WJICH, HAIICJICHHBIC HA IMTOWCK PEIICHMSI,
COIMOCTAaBIISATh CBOM CYXKJCHHS C CYXJICHHUSIMH JPYTAX YYaCTHUKOB JIHAJIOTA,
OOHApyXUBaTh pa3IMYMe H CXOJCTBO IIO3MIMH, B KOPPEKTHOH  (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHHS 3aJadyd, SKCICPHUMEHTA, HCCISIOBaHMUS,
MPOEKTa, CAMOCTOSATEIBHO BHIOMpATh (opMaT BBICTYIUICHUS ¢ YYETOM 3ajad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayUTOPHH.



PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIE JeHCTBUS

Camoopranu3anus:

COCTaBJISITh IUIAH, JITOPUTM PEIIEHUs 3a7add, BHIOMpATh CIIOCOO pelIeHUs ¢
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BIIAJICTh HABBIKAMHU MMO3HABATECIIBHON PEe(ICKCHN KaK OCO3HAHMS COBEPIAEMBIX
JNEUCTBUU W MBICTUTEIBHBIX MPOLECCOB, MX pPE3yJbTAaTOB, BIAJAETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIlecca W pe3yJibTara PElIeHUsT MaTeMaTHU4eCKOM
3a/1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTH MpPU PEIICHUU 3a7adH,
BHOCUTH KOPPEKTUBBI B JIEITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LIEJU U YCIOBHUSM, OOBSCHATH MPUUMHBI
JOCTHDKEHUSI WJIM HEJIOCTHKEHHSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTH OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHMMATh M MCIOJb30BATh MPEUMYIIECTBA KOMAHIHONW W HWHIHUBUIyalbHOMN
paboTHI IPU pelIeHUN YUeOHBIX 3a/1a4, MPUHUMATh 11€]Ib COBMECTHOMN IESITEIBLHOCTH,
MJIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM paboOThl, paclpenessiTh BHUABI padoT,
JIOTOBapUBaThCs, OOCYXKIaTh MPOILIECC W Ppe3ysbTaT padboThl, 0000IAaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax padoTbl (0OCyXkIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U MUHBIC), BBIMOJHATH CBOIO YaCTh paOOThl U KOOPJAUHUPOBATH
CBOM JICUCTBUSA C APYTUMHU YJIEHAMH KOMaHJIbl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B
o0t  MPOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJCHUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K konmy o0yuyenuss B 10 kiacce oOyyaromuiicss MOJIYYUT —CIEAYIOLIUE
NpEeIMETHbIE pPe3yJbTaThl MO OTACJIBHBIM TemMaM pabouell mporpaMmbl Y4eOHOIro
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO ONEPUPOBATH TMOHATHUSMHU: PALMOHAIBHOE YHUCIO, OECKOHEUHas
nepuoguyeckass  J1poOb, TMPOLEHTHl, HUPPALMOHATBLHOE  YHUCIO, MHOXKECTBA
palMOHANBHBIX U IEUCTBUTENIbHBIX YHCEN, MOYJIb JEHCTBUTEIBLHOTO YHCIIA;

MPUMEHSTH IPOOH Y MPOIICHTHI JUTsl PEIIeHUs MPUKIIATHBIX 3a/1a4 U3 PA3THIHbBIX
OTpacier 3HaHUU U PEaTbHOU JKU3HU;

MPUMEHSTh MPUOTKEHHBIC BBIUHUCICHUS, MPABUJIA OKPYTJICHUS, TIPUKUIKY H
OLICHKY pe3yJbTaTa BBIYHCICHU;



CBOOOJTHO ONEPUPOBATH TMOHSATHEM: CTENEHb C IEJbIM IOKa3aTeseM,
MCIIOJIB30BaTh MOAXOASIIYI0 (OpMy 3amucu AEHCTBUTEIBHBIX YHCEN ISl PelleHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OMEpUPOBATh MOHATHEM: apU(IMETHUUECKH KOpEHb HaTypalbHOU
CTEIICHH;

CBOOOJTHO OTNIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OIEpPUPOBATH TMOHATHSAMHU: Jorapup™m 4YHuCiIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJIHO ONEPUPOBATh MOHSATUSIMU: CHUHYC, KOCHUHYC, TaHT€HC, KOTaHICHC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATH TMOHATUSIMHU: APKCUHYC, APKKOCHMHYC W ApPKTAHIME€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATHUSIMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSTh pa3UYHble METOAbl PEHICHHS pPAIMOHAJIBHBIX W JPOOHO-
pallMOHAJIBHBIX YPAaBHEHUM, MPUMEHATh METOJ] HWHTEPBAJIOB Uil  PELICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMU: MHOTOWIEH OT OJHOW MEepEeMEHHOM,
MHOTOWIEH C LETbIMH KOd()PHUIMeHTaMu, KOPHU MHOTOYJICHA, IPUMEHSTD JIeJICHUE
MHOIO4YIEHAa Ha MHOTOWIEH C OCTaTkoMm, Teopemy besy um teopemy Buera s
pelIeHUs 3a1aY;

CBOOOJ/IHO ONEPUPOBAThH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUM, MaTpHUIIa,
ONpPEAECIUTENIb MATPUILBl 2 X2 W €ro TEOMETPUYECKUM CMBICI, HCHOJIb30BaTh
CBOWMCTBA ONpeAenuTesis 2 X2 Uil BBIYUCICHUA €ro 3HAYEHWS, MPUMEHSThH
ONPEAECTUTENN JJIsl PEUICHUST CUCTEMbl JIMHEHMHBIX YPaBHEHUM, MOJEIUPOBATH
peallbHbIE CUTyallMM C MOMOIIBI0 CUCTEMBI JIMHEWHBIX YPaBHEHUMW, HCCIENOBATH
IIOCTPOCHHBIE MOJIEJIA C MOMOIIBIO MATPHULl U OIPEACIIUTENEH, UHTEPIIPETUPOBATH
IIOJIyYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh  CBOMCTBA JIGMCTBUU C KOpPHSAMH JUIsl  NpeoOpa3oBaHMs
BBIPAKCHUM,

BBHITIOJIHATHh TPEOOPa30BaHUSI YUCIIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHH C
paLMOHAIBHBIM I0Ka3aTeIIEM;

HCIIOJIB30BaTh CBOMCTBA JOTapu(PMOB i TTpeoOpa3zoBaHusl JOTapuPpMUUECKUX
BBIPAKECHUN,

CBOOOJIHO OIEpUPOBATH TMOHATUSMH: HUpPpAIlMOHAIbHBIE, IOKa3aTeIbHbIE U
JorapugMuUUYecKrue ypaBHEHUs, HAXOJUTh MX PEHICHUS C MOMOIIBIO PAaBHOCHUIIBHBIX
MEePEX0JI0B WK OCYILECTBIISAS TPOBEPKY KOPHE;

MIPUMEHSITh OCHOBHBIC TPUTOHOMETpUUYEecKHe (PopMynbl s TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUM;

CBOOOJHO  OMEpPUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHE,
NpPUMEHATh  HeoOxomumble  GOPMYJBI  JUIsl  pEIIeHUST  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHCHUU;



MOJICIIUPOBATH PEATTbHBIE CUTYAIIUU Ha S3bIKE aJIreOphI, COCTABIISATH BEIPAKCHHUSI,
ypaBHEHUS, HEPABEHCTBA I10 YCJIOBHIO 33]a4M, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C
UCII0JIb30BAaHUEM armapara ajareOphl.

DOyHKIMH U TPAPUKHU:

CBOOOJTHO OIEpUPOBATh MOHATHUSAMU: (YHKIHUSA, CIOCOObI 3amaHust (YHKIIUH,
B3aMMHO OoOpaTHbIe (PYHKIMH, KOMIO3UIIUs (PYHKINH, Tpaduk HYHKIIUU, BBIIOJHATH
aJIeMEHTapHbIe MpeoOpa3oBaHus rpaduKoB GYHKIIUA;

CBOOOJHO OIIEpUPOBATh IOHATHSIMH: O0JACTh OINPEACICHUS M MHOMKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEPHUPOBATH TMMOHATHSAMH: YETHBIE W HEUETHBIE (DYHKINH,
nepruoauyeckne (QyHKIUH, MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHAMYMBI (YHKIIMA, HaWOOJIbIICC W HAWMCEHbBIIEC 3HAaYeHHE (QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CTEICHHAsT (PYHKIUS C HATYpaJIbHBIM H
HEeIbIM TOKa3aTesieM, TpauK CTENeHHOM (QYHKIMU C HATypalbHBIM U IEJIbIM
nokasareyieM, Tpaduk KOpHA N-OM CTENEeHW Kak (YHKIMU OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;

OIepUpOBaTh TOHATUAMH: JIMHEHHAs, KBaJpaTU4YHAs U JAPOOHO-JIMHEWHas
(GyHKIHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOCHUE UX TPA(UKOB;

CBOOOJTHO OIMEpUpOBaTh TMOHATUSAMU: TIOKa3aTelbHas | Jorapugmuyeckas
GyHKUMH, MX CBOWMCTBAa W rpaduKd, HUCHOJIb30BaTh WX Tpa@uKA O pelieHus
YPaBHEHMUI;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: TPUTOHOMETPHYECKAsT OKPYKHOCTD,
oTpeieNieHue TPUTOHOMETPUUECKUX (YHKITUI YMCIOBOTO apTyMEHTa,;

UCIOJB30BaTh Tpaduku  QYyHKUMA 711 UCCIEIOBaHMS  MPOLECCOB U
3aBUCUMOCTEH TPHU pEIIeHUH 3a71ad W3 JPYTruX YYCOHBIX MPEAMETOB M PEaTbHOU
YKU3HH, BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHa/Iu3a:

CBOOOJTHO OIEPUPOBATh TOHATHAMU: apupMeTUUYeCKass M TeOMeTpUYecKas
nporpeccusi, 0€CKOHEYHO yOBIBAOIIasi T€OMETPUYECKasi MPOTPEecCHsi, JTUHEHHBIN U
DKCIIOHEHITUATLHBIN POCT, (POpMyIia CIIOKHBIX MPOIICHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

WCIIOJIB30BATh TMPOTPECCUU ISl PEIICHUS pEealbHBIX 3a/1ad MPUKIATHOTO
XapaKkTepa;

cBOOOJHO ONEPUPOBATh MOHITUSIMH: TOCIEAOBATEIHHOCT, CIIOCOOBI 3aaHMSI
MOCIIEIOBATEIPHOCTEH, MOHOTOHHBIE W OTPAaHUYCHHBIC TOCJIEIOBATEILHOCTH,
MOHMMATh OCHOBBI 3aPO’KJICHUSI MAaTEMATHUECKOTO aHaIN3a KaK aHaimM3a OECKOHEUHO
MaJIbIX;

CBOOOJHO OMNEPUPOBATH MOHATHUSMH: HETPEPHIBHBIC (DYHKIIMH, TOYKH pa3pbhIBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKITNY;

cBOOOIHO OMNEpUpOBaTh TMOHATHEM: (YHKUUSA, HEMpepblBHAas Ha OTpE3Ke,
MPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOOJHO OTMEPUPOBATH MOHATUSIMH: TIEPBasi M BTOpas MPOU3BOAHBIC (DYHKITHH,
KacaTenbHast K rpaguky QyHKINUU;



BBIYHCIISITh MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3ULIUH
NBYX (OYHKIIUH, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKITHIA;

HCIIOJB30BaTh TEOMETPUUECKUA W (PU3NUYECKUH CMBICT MPOU3BOIHON IS
pelieHus 3a1a4.

MHo:kxecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OIIepallui HaJl MHOKECTBAMHU,

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONMMCAHMS peabHbIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a71a4 U3 APYTUX yUICOHBIX MIPEIMETOB;

CBOOOJIHO OMNEpPUPOBATh MOHSATUSIMU: OIPEJICICHHEe, TeopeMa, ypaBHEHHUE-
CJIICTBHE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, JOKA3aTEIhCTBO, PABHOCHIIHHBIC
YPaBHEHHUS U HEPABEHCTBA.

K konmy oOydenuss B 11 kiacce oOy4aromuidicsi TMOJIYYUT —CJIEAYIOIIHE
IpeAMETHbIE Pe3yJIbTaThl 10 OTJASABHBIM TEeMaM pabdodeil MporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHISCKOTO aHATH3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: HATypajdbHOE M I€J0€ YHCII0, MHOXKECTBA
HaTYpaJIbHBIX M 1IEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH IIEJIBIX YHCEN,
HOJl un HOK HarypanbHBIX 4YHCEN Uil pPEHICHUs 3ajad, NPUMEHSATh AJITOPUTM
EBxnuna;

CBOOOJIHO OINEpUPOBATH TMOHSATHEM OCTAaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJbHBIE YHCJIa B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJIHO OMNEPUPOBATh TMOHSATUAMH: KOMILJIEKCHOE 4YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE 4YHClia B alre0Opandeckol u
TPUTOHOMETPUUECKON (OopMe, BBIMOIHATH apUIMETHUUECKHE OIEpalui C HUMHU U
n300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUs U1 HEPABEHCTBA:

CBOOOJIHO OIIEpUPOBATh TOHATUSMH: HUPpPAMOHAIBHBIC, IIOKa3aTeIbHBIC H
JorapupMuUecKrue HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C IMIOMOIIBI0 PABHOCHIIBHBIX
MEPEXO0JI0B;

OCYIIECTBIISITE OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPUUYSCKOTO YpaBHEHUS,

CBOOOJHO ONEPUPOBATh TOHATHEM TPUTOHOMETPHYECKOS HEPABEHCTRBO,
OpUMEHATh  HeoOxomumble  GOPMYJBI Uil  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OMNEPUPOBATh MOHATHUSMH: CUCTEMa W COBOKYITHOCTh yYpaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIC CUCTEMBI U CHUCTEMBI-CJIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbl U COBOKYITHOCTEW pallMOHAJIbHBIX, HWPpPAIllMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPaBHECHUN U HEPABEHCTB;

pelarh palroHalbHbIE, UPpAIlMOHATBHBIC, TTOKAa3aTeIbHbIC, JTJOTapUPMUIECKUE
U TPUTOHOMETPUYECKHE YpPABHEHUS W HEPABEHCTBA, COACpKAIME MOAYIU H
napaMeTphbl;

MPUMEHSTh TpapUIeCKue METOIBI NJIsl PEIICHHS ypaBHEHUN W HEPaBEHCTB, a
TAKKE 3a7a4 C mapaMeTpamu;

MOJICITUPOBATh PeabHbIC CUTYaIlMH Ha S3BIKE aareOphl, COCTABIATH BRIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA M UX CHUCTEMbl 10 YCJIOBUIO 3a/laud, HCCIEA0BaTh



MOCTPOCHHBIE MOJENM C HCIOJb30BAaHUEM ammapaTta anreOpbl, HHTEPIpPETUPOBATH
MOJIyYeHHBIH pe3yNbTart.

DOyHKIMH U TPAPUKHU:

CTpOUTh Tpaduku KOMIO3UIMK (GYHKIMA C TIOMOIIBIO 3JIEMEHTAapPHOIrO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX (hYHKIIMIA;

CTPOUTH F€OMETPUUYECKHE 00pa3bl YpaBHEHUN M HEPABEHCTB HA KOOPAMHATHOU
MJI0CKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHUSAMHU: TPAdUKH TPUTOHOMETPUIECKUX (DYHKITUA;

OpUMEHATh (QYHKIUUA JUISI MOJCIUPOBAHUS M HCCICIOBAHUS PEabHBIX
IIPOLIECCOB.

Hauajia MmaTeMaTH4ecKOro aHAJIM3a:

UCIIOJb30BaTh MPOU3BOAHYIO JUIS UCCIeNOBaHUS (QYHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI;

HAXOJUTh HauOOJbIlIee M HAUMEHbIICEe 3HAUCHHS (DYHKIIMM HENpPEpbhIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOJHYIO JIJII HAXOXICHUS HAWIY4YIIero pEIIeHHUs B
MPUKIAJAHBIX, B TOM YHCJIE COLUATbHO-IPKOHOMUUYECKHUX, 3a/a4ax, JJIs ONpeAeIICHUS
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aJaHHOTr0 GopMyIioi uin rpadukoM;

CBOOOJTHO OTMEpUPOBATH MOHATUAMHU: TIE€PBOOOPA3HAs, ONPEICIEHHBIM UHTETpal,
HaXOJIUTh MEPBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIMA MU BBIYUCIATH HHTErpai IIo
dbopmyne Herotona-JleiiOnuiia;

HAXOAWTh IJIOMAJN TUIOCKUX QUTYP U 0OBEMBI TE ¢ TOMOIIBIO0 MHTETpAIa;

UMETh TPEJCTaBICHHE O MaTEeMaTHYEeCKOM MOJCIMPOBAHUN Ha TpUMepe
cocTaByIeHUs MU PepeHIINaTbHBIX YPaBHEHU;

pemath MpUKJIaJHbIe 3a7add, B TOM YHCJE COIUATBHO-DPKOHOMUYECKOTO H
(Gu3MYECKOTO XapaKkTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.
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