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MHNOACHUTEJBbHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Havajsa MaTeMaTHYECKOTO aHAIM3a» SIBJSICTCS OJHUM U3 HauOolee
3HaYMMBIX B TIPOTpaMMe CpeaHero oO0Imero oOpa3oBaHWs, MOCKOIBKY, C OJHOW CTOPOHBI, OH
obecrieynBaeT HHCTPYMEHTAIBHYIO 0a3y JUIsl H3yYeHHS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C APYron
CTOPOHBI, POPMUPYET JIOTHUECKOE M a0CTPAKTHOE MBIIIICHUE 00yUYaIONINXCs Ha YPOBHE, HEOOX0IUMOM
IUIE OCBOCHUS WH(POPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH M JPYTUX AMCUUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca OOydYarolIvecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopast (GOpMYITHPYET CBOM JIOCTHIKECHHUS B MAaTEMAaTHIECKOH opme.

Y4eOHblii Kypc aireOpbl W Hadal MaTEMAaTHYECKOTO aHajdu3a 3akKIaJbIBacT OCHOBY JUIS
YCIICNITHOTO OBJIAJICHHUSI 3aKOHAMH (DU3MKH, XUMUH, OHOJIOTUH, MOHMMAHHS OCHOBHBIX TEHJICHITHHA
pa3BUTHS HSKOHOMHKH W OOINECTBCHHOH JKM3HH, TO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIIONB30BaTh WX IS JaJbHEUIIEro
o0pa3oBaHMsl W B IMOBCETHEBHOM >XM3HU. B TO ke BpeMsi oBlajeHHEe aOCTPAKTHBIMH U JIOTHYECKU
CTPOTUMH KOHCTPYKIIMSIMHU ajreOpbl M MaTEeMaTHYeCKOrO aHaiu3a pa3BUBACT yMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTHHHOCTB, OKa3bIBaTh YTBEPXKICHHS C IOMOIIbIO WHAYKIUU U
paccyxaath JeTyKTHBHO, HCIIOIB30BaTh 0000MICHNE U KOHKPETU3AIUIO, a0CTparnpoBaHue U aHAJIOTHIO,
(bopMHUpYET KPEeaTUBHOE ¥ KPUTUYECKOE MBIIIIJICHHE.

B xome wusydeHuss ydeOHOro Kkypca «Anrebpa HM Havajga MaTEeMAaTHYECKOIO aHAIIU3a»
o0y4YaroIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHUsS MPHKIAIHBIX 3a/1a4, CAMOCTOSTEIBHOTO TOCTPOCHHUS
MaTEMATHYCCKUX MOI[GJ'IGI\/JI PCATIBbHBIX CHTyaHHﬁ, HHTCPIPECTALUHA IMOJTYYCHHBIX peIHeHI/If/'I, 3HAKOMISTCA C
InpuMepaMn MaTEMaTUICCKUX 3aKOHOMepHOCTCﬁ B MpUPOAC, HAYKC WM HCKYCCTBC, C BbIAAIOIIMMHCA
MaTEeMaTHYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIIUTATEIbHBIM MOTEHIINAIOM, KOTOPBINA peann3yercs
KaKk 4Yepe3 ydeOHBIH MaTepuan, CIOCOOCTBYIOMUN (HOPMHUPOBAHWIO HAYYHOT'O MHPOBO33PEHUS, TaK U
gepes crenuuKy yaeOHOU JIeATeIbHOCTH, TPEOYIoMEeH MPOA0HKUTEIFHON KOHIIEHTPAMA BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYYCHHBIN Pe3yJIbTarT.

B ocHoBe Meromuku oOy4deHHs anreOpe M HavajdaM MaTEeMaTHYeCKOTO aHaiHu3a JICKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYESHHUSI.

B crpykrype ydebHOro kypca «Anredpa W Hadajga MaTEMaTHYECKOTO aHAM3a» BBIJCICHBI
CIIEyIOIINE COJIepKaTeNbHO-METOAuYeCKie TUHUM: «Yucaa u BerYuciIeHus», «OyHKIUU U TpaduKmny,
«YpaBHeHHS U HepaBeHCTBa», «Hawana marematnyeckoro aHanuza», «MHOXecTBa W Joruka». Bce
OCHOBHBIC COACPKATCIBHO-MCTOANYCCKUC JIMHUKU HU3YYarOTCA Ha MPOTSKCHUU JIBYX JICT 06yT~I€HI/I$[ Ha
YPOBHE CpeHero o0miero o0pazoBaHmsi, €CTECTBEHHO JIOTIONHSAS IPYT IPYTra U MOCTETIEHHO HACBIIIASICh
HOBBIMU TeMaMH M pa3fenaMu. JlaHHBIM y4eOHBI Kypc SBISETCS HWHTETPATUBHBIM, MOCKOIBKY
o0beMHsSIeT B celde CcoJep)kaHue HECKOJIBbKMX MaTeMAaTHMYeCKUX AMCIMILINH, TaKMuX Kak anre0pa,
TPUTOHOMETpPHUA, MaTeMaTUYECKUU aHaJIn3, TCOpHA MHOXKCCTB, MATCMATUYCCKAA JIOTHUKA U APYIruc. Ilo
Mepe TOro Kak OOydaromIuecs OBJIAJEeBAIOT BCE Ooyiee MIMPOKMM MAaTEMAaTHYECKHM arlapaTroM, Y HUX
MOCNe0BaTeNbHO (HOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTEeMaTHUECKYI MOJeb
peaslbHOM CUTYaIluy, MPUMEHSATh 3HAHMSI, MOJTYYCHHbIE TPU U3YyYeHHH Y4eOHOTO Kypca, JUIsl pelieHHs
CaMOCTOSITENTLHO COPMYTUPOBAHHON MaTeMaTUYeCKOW 3aJadd, a 3aTeM WHTEPIPETHPOBATh CBOM
OTBET.

CopepxarenpHO-MeTOMMYEeCKass JIMHUS «YWCTa W BBIYHCICHUS» 3aBepiacT (GopMUpOBaHUE
HABBIKOB MCIOJIH30BaHUS IEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLJI0 HAYaTO Ha YPOBHE OCHOBHOTO OOIIIETO
obpaszoBanus. Ha ypoBHe cpeanero oomiero oopazoBaHusi 0co6oe BHUMaHHE yAenseTcs: GOPMUPOBAHUIO
HAaBBIKOB pallMOHAJIbHBIX BI)I'-II/ICJ'IeHI/II\/’I, BKJIFOYAKOIIINX B ce0s UCIOJIb30BaHUE Pa3IUYIHBIX (1)OpM 3alIncu
qucia, YMCHHUE JCJIaTb IMPUKUAKY, BBIIIOJHATH HpI/I6HI/I}KéHHBIe BBIYMCIICHUS, OLICHHBATh YHCJIIOBBLIC
BBIp@XXEHUS, paboTaTh C MaTEeMAaTHMYECKUMU KOHCTAaHTAaMHU. 3HAKOMBIE OOYYalOIIMMCS MHOXKECTBA
HATypaJIbHBIX, LEJbIX, pAIMOHATBHBIX U JCHCTBUTENBHBIX YHUCEN JOMOJHSIIOTCS MHOXKECTBOM
KOMILJIEKCHBIX 4ucel. B KaXKIOM M3 OTHUX MHOXCECTB pacCMaTpruBaAIOTCA CBOHCTBEHHBIE My



crenuguIecKre 3a1a4l U ONepaluu: JeJICHHE HaIlello, ONIepUPOBAHUE OCTATKAMH Ha MHOKECTBE I[EJIBIX
qrcelsl, 0coOble CBOICTBA PAallMOHAIBHBIX U MPPALMOHAIBHBIX YHCEI, apu(MeTHUecKHue Omepanuu, a
TaK)K€ H3BJICUECHUE KOPHS HATypaJbHOM CTENeHH Ha MHOXECTBE KOMIUIEKCHBIX uucen. bmaromaps
MOCJIEIOBATEILHOMY PACHIMPEHUIO KPYyra UCIOJIb3YEMbIX YUCEI U 3HAKOMCTBY C BO3MOXHOCTSIMH HMX
MPUMEHCHHSI JJIsl PEIICHHs PA3IMYHBIX 3a/ad (POPMHUPYETCS MPEACTABICHUE O €AMHCTBE MATEMATHKHU
KaK HayKd U €€ poJiu B MOCTPOSHUU MOJENIeH pPeaJIbHOr0 MUpa, IIUPOKO HCIONb3YIOTCS 000011IeHne 1
KOHKpEeTH3alusl.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pealn3yeTcs Ha MPOTSKCHUH BCEro OOYYCHHS HAa YPOBHE
cpenHero ooiero oOpa3oBaHus, MOCKOJIBKY B KaXIOM pasfene [IporpaMMbl MpeaycCMOTPEHO pelieHHUe
COOTBETCTBYIOIIUX 3a/1a4y. B pe3ynpraTe oOyyaromuecs OBIaAeBalOT PAIUYHBIMU METOJAMU PEIICHUS
paloHaJIbHBIX, MPPALMUOHAIBHBIX, IOKA3aTENbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHECHHUIA, HEPABCHCTB M CHCTEM, a Tak)Ke 3aJad, COAepKalluX mapameTpbl. [lomydeHHBIE yMEHUS
IIMPOKO HCHOJB3YIOTCS TPH HCCIEAOBaHWM (DYHKIUHA C TMOMOIIBIO IMPOU3BOIHON, MPU PEIICHUU
MPUKJIAIHBIX 3a/1a4 U 3a]la4 Ha HaX0K/IeHWEe HauOOJIbIINX U HAMMEHBIINX 3HaueHuN QyHKIuu. JJaHHas
coJiepKaTeNibHas JIMHUS BKJIIOYAaeT B ceOsl Takke (HOpMUPOBAHME YMEHHM BBIMOJHATH PAacyETHl IO
dbopMyIiaM, IpeoOpa3oBaHMs PANMOHATBHBIX, HPPAITMOHAIBLHBIX U TPUTOHOMETPHUSCKUX BBIPAKEHUH, a
TaK)Ke BBIPAKEHUH, COJCpXKAIIUX CTEICHW M JorapudMbl. biaromaps w3ydeHUIo anredpandecKkoro
MaTepuaiga IPOUCXOAUT JajbHEillllee pa3BUTHE aNTOPUTMHUYECKOTO U aOCTPaKTHOTO MBIIIICHUS
oOyuatomuxcsi, (GOPMUPYIOTCS HAaBBIKM JCAyKTUBHBIX pacCyXIEHUH, pabOThl C CHUMBOJBHBIMH
dbopMamu, TIPEICTABIICHUST 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUIC PABEHCTB U HEPAaBEHCTB. AnreOpa
npenaraet 3pPeKTUBHBIC HHCTPYMEHTBI JIJIsl PEIICHHS TPAKTUYCCKUX M €CTECTBEHHO-HAYYHBIX 3314,
HArJITHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKHU.

CopepxarenpbHo-MeTOoAUYeCKas TUHUSA «DYHKIIUU U TpadUKU» TECHO MEperieTaeTcs ¢ IPYyruMu
JUHUAMH Y4eOHOrO0 Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aJa€T MOCJIECNOBATEILHOCTh H3YUCHHS
Matepuana. M3ydeHuWe CTENeHHOM, TOKa3aTebHOH, JIOrapuMUYECKOM W TPUTOHOMETPHYSCKUX
GbyHKIUH, X CBOMCTB U rpaduKOB, UCIIONb30BaHUE (DYHKUMN A7 pElIeHUs 3a7a4d U3 IPYruxX y4eOHbIX
MPEIMETOB U PeallbHOM KM3HU TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM aHAIM30M, TaK M C PEIICHUEM
ypaBHCHHI © HepaBeHCTB. [Ipm 3TOM OoJbIIoe BHUMaHUE yIEIsIeTCS (OPMUPOBAHUIO YMECHHUS
BBIp@XaTh (OPMYJIaMH 3aBUCHMOCTH MEXKIy Pa3IMYHBIMUA BEITUYMHAMH, HCCIIEJOBATH ITOJYYCHHBIC
GyHKIUM, CTPOUTh HMX Trpadukd. Marepwan 3TOiM coaep)KaTeIbHOW JMHUM HAlelleH Ha pPa3BUTHE
YMEHUI ¥ HABBIKOB, MO3BOJISIFOIIMX BBIPAKATh 3aBUCUMOCTH MEX]y BETHYMHAMU B pa3indHoil (opme:
aHAJIMTUYECKOW, rpaduueckoil U  cioBecHOM. Ero wu3yueHume  cmocoOCTBYeT  pa3BUTHIO
AITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3allUd, HMCIOJIb30BaHUIO
AHaJIOTH.

CopmepxarenpHast auHHMsS «Hadama MaTeMaTHUecKOro aHainW3ay IMO3BOJSIET CYIIECTBEHHO
pacIIMPUTh KPYT KaK MAaTeMAaTHYECKUX, TaK M MPHUKIIATHBIX 3a/1a4, JOCTYITHBIX 00yJaromuMcsi, TaK KaKk
Yy HUX TOSIBJISICTCS. BO3MOXKHOCTH CTPOUTH TPadUKU CIOKHBIX (PYHKIIHHA, ONPEISIISITh UX HAHOOJBIIE U
HAaUMEHBIIINE 3HAYCHHUsI, BBIUUCIATH MJI0MAAu GUTYp U O0BEMBI TeJ, HAXOJUTh CKOPOCTH U YCKOPEHHS
mpoueccoB. JlaHHas colepikaTenbHas JIMHHUS OTKPBHIBAET HOBBIE BO3MOXHOCTH TMOCTPOSHUS
MaTEeMaTHYECKUX MOJeNied peadbHBIX CHUTYyallMii, MO3BOJIIET HAXOJWTh HAWIydllee pelleHue B
MPUKIATHBIX, B TOM YHCIE COIHAIbHO-)KOHOMHUYECKUX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOr0 aHaln3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaATBbHO-TOTUYECKOTO |
KpEaTUBHOTO MBIILIECHUS, (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKHU B
HayKe, TeXHUKE U uckyccTBe. OOydaromuecs y3HaloT O BEIIAIOIINXCS pPe3yIbTaTax, MOJTYYeHHBIX B X0/Ie
pa3BHUTHS MAaTEMAaTHKHU KaK HAyKH, U 00 UX aBTOPax.

ConepxarenpHO-MeTOIUUECKasT JTMHUS «MHOXKeCTBa M JIOTHKA» BKJIIOYAET B CEOS DIEMEHTHI
TEOpUH MHOXKECTB M MaTEeMaTHYEeCKOW JIOTMKH. TeOopeTUKO-MHOKECTBEHHBIE TMPECTABICHUS
MPOHU3BIBAIOT BECh KYypC IIKOJHHOW MaTEeMaTHKH W TpeIaraloT HamOojiee YHUBEPCATbHBINA S3BIK,
O0BETMHSFOIINN BCE pa3/iebl MATEMATHKH M €€ TIPHIIOKESHUH, OHU CBSA3BIBAIOT Pa3HbIC MaTEMaTHICCKUE



JTUCIUILTAHBI U UX MPWIOKEHUS B equHoe 1enoe. [103ToMy Ba)kHO 1aTh BO3MOKHOCTh 00ydaromeMycst
MMOHUMATh TEOPETHUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHON MaTeMaTHKH M HCIIOJIb30BAaTh €ro Ul
BBIPQKEHHUSI CBOMX MbIcieil. J[pyrum Ba’KHBIM IPHU3HAKOM MaTEMAaTHKU KaK HAayKH CJlelyeT IMpPU3HATh
CBOMCTBEHHYIO €l CTPOrOCTh OOOCHOBAaHWI W CIIEOBAaHWE OIPEACIEHHBIM TMPABUIIAM IMOCTPOCHHUS
JI0Ka3aTeJIbCTB. 3HAKOMCTBO C JJIEMEHTAMU MAaTEMAaTUYECKOH JIOTMKM CIIOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO MBILIUICHUS OO0Yy4arouIuxcs, IMO3BOJISIET MM CTPOUTh CBOM DPAcCYXJIEHUS Ha OCHOBE
JIOTUYECKUX MpaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHHUSI.

B yuebHOM Kkypce «Anrebpa W Hayajla MAaTEMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJCIIMPOBAHUS, KOTOPHIE MPU3BAHBI CIIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBHIKOB
MOCTPOCHUST MOJENeH pealbHBIX CHUTYyalllil, MCCIEeNOBaHUS 3TUX MOJENeld C TMOMOINIbIO ammapaTa
anreOppl U MaTeMaTHYECKOro aHalu3a, MUHTEPHpETalMy MOJYYCHHBIX pe3ysibTaToB. Takue 3alaHus
BIUICTCHBI B KAXKIIBI W3 Pa3elioB MPOTpaMMBbl, MOCKOIBKY BECh MaTepuan yd4eOHOro Kypca IIMpPOKO
WCIIONB3YETCS JUIsl PELICHUs] TPUKIaAHBIX 3anad. [Ipu pelieHuHn peajabHbIX MPAKTHYECKUX 3ajad
oOyuaroluecs: pa3BUBalOT HAOIIOAATEIbHOCTh, YMEHHUE HaXOUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHIO, 0000IIaTh W  KOHKPETU3UpOBaTh IMpobiemy. JlesTenbHOCTh IO
(OpMHUPOBAHHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a7a4 OPTaHU3yeTCs B MPOIECCe U3YUCHHS BCEX TEM
y4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHAIH3ay.

Ha usydenne ydyeOHOTO Kypca «Airedpa v Hadajga MaTeMaTHUYECKOTO aHAIMU3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).



COJEPKAHUE OBbYYEHUA

10 KUIIACC

Yuciia 1 BIYMCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JE€CATUYHBIE JPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIATHBIX 33134 U3
Pa3JIMYHBIX OTPACiIel 3HAHUN U PEATbHON KU3HHU.

JeiictButenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE YKcia. ApudmeTnyeckue
ONEpalK ¢ JEUCTBUTENIbHBIMU 4YKcaaMu. Moayib JEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOnm>kEHHbIE BBIUMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ menbM nokasareneM. bunom HeroTona. Mcronb3oBanue moaxoasiieit gopmMbl
3aMKUCH IEUCTBUTENIBHBIX YACEN JJI PELICHUS TPAKTUYECKUX 33]1a4 U NPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €T0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JAEWCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCUMIIbHBIE YpaBHEHUS U ypaBHEHHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorouwiessl OT OJHOM IEepeMeHHOW. JleneHue MHOroudjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounensl ¢ nensivu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

Uppanuonansuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOoHOMeTpuueckre (opmyinsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro Te€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS UIsl PELIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKJIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIN C TOMOILBIO MaTPHI] M OIIPEAEIIUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOIIBIO YPAaBHEHHMH U
HepaBeHCTB. IIpyMeHeHHne ypaBHEHHII M HEPABEHCTB K DPEIIEHUI0 MaTEMaTHMYECKHUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk dynkumun. DneMeHTapHbIe Ipeodpa3zoBaHus rpaduKoOB QYHKIUI.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KopHs N-0il cTeneHu kak (QyHKUMU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEIbHBIX MpoIleccax U siBICHUX. [’ pauku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIENI0BAaTENbHOCTH. VcTOpusS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M OKCHOHEHUHMAIbHBIM pocT. Yucino e. Dopmyna CHOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH JJIsl pEIICHH 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[TpousBosHbIe 3neMeHTapHbIX QyHKIUH. [Ipon3BoHas cyMMBbI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWEe NPU3HAKOB AETUMOCTH IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmiee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 115 pemeHus 3a1a4 B IEIbIX YUCIIaXx.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3arucH
KOMIUIEKCHOTO 4Yucia. ApupMETHIECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS] UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U Tpa(uKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U PEATIbHOM KU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOW3BOMHOM JUISl HAXOKJIECHMS HAWIY4ylIero pPEHICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Beryucienue onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUS YVYHEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKJIAHCKON MO3UIMHU OOYYaroIIerocs Kak aKTMBHOIO U OTBETCTBEHHOIO
YjieHa POCCUHCKOro OOLIECTBA, MPEACTABICHHE O MAaTEMaTHYECKUX OCHOBaX (YyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPakIaHCKOTO o0ImecTBa (BBIOOPHI, OMPOCHI M JPYroe),
YMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C HMX (DYHKUUAMU H
Ha3HAYCHHEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCHHMCKON TPaKTAHCKOM HIEHTHUYHOCTH, YBAXKEHHS K NPOIUIOMY U
HACTOAIIEMY PpOCCHUMCKOW MaTeMaTHUKH, LEHHOCTHOE OTHOLICHHE K JOCTHKEHHSIM POCCHICKUX
MaTEMaTHKOB M POCCUUCKONW MaTeMaTUYECKOM IIKOJbI, HCIOIb30BAaHHE STUX JOCTIKEHUH B JIPYrHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCUHMCKOrO Hapoja, cHOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTHUYECKUM MPHUMEHEHHEM IOCTHKCHHH HayKd U
JeSTeTbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZA B TOCTPOCHHUE YCTOWYMBOTO OyIyIIEero;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs 3CTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/1a4, PELICHUH, pacCcyKIeHUul, BOCOPUUMUYUBOCTh K MATEMAaTHUECKUM aCIEeKTaM Pa3iHuHbIX
BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUSI MPHUMEHATH MaTeMaTHUYeCKHe 3HAHHMsS B MHTEpecax 3/I0pOBOTO U
6e3omacHoro oOpasa H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBbIO (30pPOBOE MUTAHUE,
cOanaHCUpPOBAaHHBIA PEXHUM 3aHATUH M OTAbIXa, peryisipHas (u3nueckas aKTUBHOCTb), (husnueckoe
COBEpIICHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpYyJy, OCO3HAaHME IIEHHOCTH TpPYAONIO0Us, HMHTEpeC K pa3IU4HbIM chepam
npoeccuoHaNBbHOM J1eATEIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ NMPUIIOKEHUSIMHU, YMEHUE COBEPIIATh
OCO3HaHHBIM BBIOOp Oyaymiel mnpodeccun €W pPeaqru30BbIBAaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMAaTUYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO Ha MPOTSKEHUU
BCEH J>KM3HM, FOTOBHOCTb K AKTMBHOMY YYacCTHIO B PEIICHMHM IPAKTHYECKUX 3alad MAaTeMaTH4EeCKOU
HaIpaBJIEHHOCTH;

7) 3K0JIOrM4€eCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTb IKOJOTUYECKON KYJIbTYphl, IOHUMAHUE BIMSIHUS COLUATbHO-IPKOHOMUYECKUX
IPOIIECCOB HA COCTOSIHWE TPHUPOJHOW M COLMAIBHOW Ccpellbl, OCO3HAHUE TIJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIeM, OpUEHTAllMsl Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHWN JJIs pelIeHus 3a7a4 B
o0JacT OKpy»Karolel cpefpbl, MIaHUPOBAHUE MOCTYIKOB M OLIEHKH HMX BO3MOXKHBIX MOCIEACTBUM s
OKpY>Karollen Cpeibl;

8) neHHOCTH HAYYHOI 0 O3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOIIEeCTBEHHOW TMPAKTUKH, TOHUMAHHE MaTeMAaTHYeCKOWM HayKu Kak cdepbl YelIoBEeUeCKOu
NeSITENIbHOCTH, 3TANoOB €€ Pa3BUTUS M 3HAYUMOCTU JJISl Pa3BUTHS LMBUIM3ALUH, OBJIAJEHUE S3BIKOM
MaTEMaTHUK{ ¥ MaTEMaTHYECKON KyJbTypOl Kak CpeICTBOM IO3HAHUS MHpA, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IE€ATEIbHOCTD UHANBUYAJIBHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTeMaTHYeCKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUN MEeXAy NOHATUIMHU, (POPMYIHPOBATH ONpPEAeTICHHS MOHITHI, YCTaHABINBAThH CYIIECTBEHHBIH
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS Il 00OOIICHUS U CPABHEHHUSI, KPUTEPUHU TTPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYITUPOBATH W  NPEOOpPa3OBBIBATH  CYXKICHUS: YTBEPAUTEIBHBIE W
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpeuHus: B (aKkTax, JaHHBIX,
HAONMIOJICHUSAX W YTBEPKACHHSIX, IMpEeAjiaraTb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHUH 0 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEILHO JIOKA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKJICHUU (MpsIMbIE U OT
MIPOTUBHOTO), BHICTPAMBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI, 00OCHOBBHIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHus y4eOHOM 3anadyn (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEIIEHUS,
BBIOMpaTH HanOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).

ba3oBble ucciienoBare/ibCKe AeMCTBUSA:

WCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEJOBATEIbLCKUA WHCTPYMEHT TO3HAHUSA, (HOPMYIHpPOBAThH
BONPOCHI, (PUKCUPYIOIIME MPOTUBOPEUrE, MPOodieMy, YCTaHABIUBATh KCKOMOE U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHUE;

MPOBOJUTh CAMOCTOSITEIBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, MCCICIOBAHUE MO YCTAHOBJICHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOLIECCAMU;

CaMOCTOSITENILHO (D OPMYJIHpPOBaTH OOOOIIEHUS ¥ BBIBOJIBI IO pPE3yJibTaTaM MPOBEIEHHOTO
HaOIOJICHUsI, MCCIEOBaHUs, OIEHWBATh JOCTOBEPHOCTHh TOJYYCHHBIX pEe3yJIbTaTOB, BBIBOJAOB U
0000I1IeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATh MPEANOIOXKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH AePUIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIs OTBETAa Ha BOMIPOC U IS PEIICHHUS
3a/1a4u;

BBIOMPATh UH(HOPMAIUIO U3 UCTOUHUKOB PA3THYHBIX THIIOB, aHATM3UPOBATh, CACTEMATU3UPOBATh U
WHTEPIPETHPOBATH HHPOPMAITHIO PA3IMUHBIX BUIOB U (DOPM MPEICTABIICHNUS,

CTPYKTYypUpPOBaTh HWHGOpPMAIMIO, MPEICTaBIATh €€ B pa3iuuHbIX (opMax, HIUTFOCTPUPOBATH
rpapuyuecKy;

OIICHUBAThH HAJEKHOCTh MHPOPMAIIMH TT0 CAMOCTOATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTI) nu q)OpMy.]'II/IpOBaTB CY)K)IGHI/U{ B COOTBCTCTBUU C yCJ'IOBI/IHMI/I n ueciisiMnu O6H_[eHI/I$I,
SICHO, TOYHO, TpaMOTHO BI)Ipa)KaTB CBOIO TO‘—IKy 3peHI/I${ B yCTHBIX U IIHNCBMEHHBIX TCEKCTaX, JdaBaThb
MOSICHEHHMSI 110 XO/1y PEelIeHHs 33/1a4i, KOMMEHTHPOBATh MOJIYYeHHBIH Pe3yNIbTaT;

B X0Jie 00CYX/IeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMOU TEMBbI, TPOOIEMBI, peIIaeMOi
3aJa4M, BBICKa3bIBaThb HIACH, HAICIICHHBIC Ha IIOMCK pemeHm[, COIIOCTABJIAATH CBOH CY)KJIGHI/IH C
CY)KHeHI/IHMI/I }IpyFI/IX yqaCTHHKOB Jauaiora, O6Hap}I)KI/IBaTI) pa3n1/1q1/1e n CXOICTBO HOSHHI/Iﬁ, B
KOPPEKTHOH opme GopMyTUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHSI,



NPEACTABIATL  PEe3yNbTaThl pELIEHUs  3aJa4yd, OKCIIEPUMEHTa, HCCIENOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMpPATh (opMaT BBICTYIUICHHS € YYETOM 3a4ay TNPE3eHTallud M OCOOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS

Camoopranuzanus:

COCTaBJIATH IUIAH, aITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 PEIIeHUS ¢ yUETOM UMEIONTUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEHICHUM C
y4€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTE/JIEKT:

BIIQJICTh HAaBBIKAMH TIO3HABATEIHHOW pedlekcnyu Kak OCO3HAHHs COBEPIIACMBIX JACUCTBHN H
MBICIUTENIBHBIX TPOIECCOB, HX PE3yJIbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a/1auu;

MPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU 33]1a4l, BHOCUTh KOPPEKTUBBI
B JICATCIIBHOCT HA OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yjIbTaTa LEIH U YCIOBUSM, OOBICHITH NMPUUYMHBI JTOCTHKEHUS WIH
HEJOCTHIKCHHSI PE3YJIbTATOB JISATEIIFHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MMOHUMATh U HUCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON U MHAWBUAYAIbHON pabOThl IPU PELICHUH
y4eOHBIX 3a7a4, MIPUHUMATh 1Ie]Ib COBMECTHON JESATEIBHOCTH, MIIAHUPOBATH OPraHU3aIUI0 COBMECTHOU
paboThl, pacmpenensaTb BUABI PadOT, IOTOBAapHUBATHCH, OOCYXKIATh MPOIECC W pe3yabTaT padoTHl,
0000111aTh MHEHUS HECKOJIBKUX JIIONEM;

y4acTBOBaTh B IPYMIOBLIX Gopmax paboThl (00CyxkAeHHs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMbI» U
WHBIE), BBINONHITH CBOIO 4acThb pabOThl U KOOPAMHHPOBATH CBOU JEHCTBHS C OPYTMMH YJICHAMU
KOMaH/Ibl, OIICHUBATh Kau4eCTBO CBOETO BKJIAJia B OOIIUU MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUS.

NNPEJMETHBIE PE3YJIbTATBI

K xonmy o6yuenus B 10 kiaacceoOyyaromuiicss HOJyduT CIAEAYIOLINE IPEIMETHBIE Pe3ybTaThl MO
OTIENbHBIM TeMaM pabodeil mporpaMMmbl y4uyeOHOro Kypca «Anredpa M Hadajga MaTEeMaTHYECKOIO
aHaIN3an:

Yuciia 1 BbIYUCICHUSA:

cBOOO/JIHO ONEpUpOBaTh MOHATUSIMM: pallMOHAIBHOE YHUCIIO, OECKOHEYHAs Mepuoauveckas qpoob,
MIPOLIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAI[MOHAJBHBIX U JEMCTBUTEIBHBIX YHMCEN, MOIYJb
JEHCTBUTEIBHOIO YUCIIA;

IPUMEHATH APOOH U MPOLEHTHI JUISl PELIeHUs MPUKIIAJAHBIX 3a/1a4 U3 PA3IMYHbIX OTpacieil 3HaHHH
Y peaJbHOU KU3HU;

MPUMEHSTh NPUOIKEHHBIE BBIYMCIICHUS, TIPaBUiia OKPYIJIEHUS, TPUKUAKY U OLEHKY pe3yjbTaTa
BBIYHCIICHUI;

CBOOOJHO ONEpUpPOBaATh MOHATHEM: CTENEHb C IIEJBIM IMOKa3aTesieM, MCIOIb30BaTh MOIXOASIIYIO
(dbopMy 3anucH JeHCTBUTENbHBIX YHCEN TS peLIeHHs MPAKTUYECKUX 3a/1a4 U MPeACTaBICHUS TaHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPaJIbHOM CTENEHH;

CBOOO/THO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM IT0Ka3aTelNeM;

CBOOO/THO OTIEPUPOBATH MOHATHAMU: JIOTapu(PM YKcia, AeCATUUHBIE U HaTypalbHbIE JIorapu(MBI;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOT'O apTyMEHTa;

OTIepUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YMCIIOBOTO apryMeHTa.



YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO, pPaBHOCUJIbHBIC
YpaBHEHHUSI U yPaBHEHUS-CIIEICTBUS, PABHOCWIbHbBIE HEPABEHCTBA;

IPUMEHATh pPa3IMYHbIe METOJbl PELICHHs PAllMOHAIBHBIX U APOOHO-PALMOHAIBHBIX ypaBHEHUH,
IPUMEHSATh METOJ] UHTEPBAJIOB JJIS PEIIEHUS] HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATHSMH: MHOTOUWIEH OT OJHOM IEPEMEHHOM, MHOTOWIEH C ILEJIBIMU
KO3 pHuIreHTaMy, KOPHH MHOTOYJICHA, NPUMEHATH JeCHHEe MHOTOWIEHAa Ha MHOTOWIEH C OCTAaTKOM,
teopemy besy u Teopemy Buera juis perenus 3anad;

CBOOOJHO ONEpUPOBATh IMOHATUSAMH: CHCTEMa JIMHEMHBIX ypaBHEHUMH, MaTpHLa, OINpeIeIUTeNb
MaTpulbl 2 X 2 U €ro reoMETpUYECKUIl CMBICI, MCIOJb30BaTh CBOMCTBA oOmpenenutTens 2 X 2 g
BBIUHCJIEHUS] €r0 3HAYEHUS, IPUMEHATh ONPEIEIUTENMN JUIsl PEIIEHUs] CUCTEMbI JIMHEHHBIX YPaBHEHMI,
MOJICJINPOBaTh pEAJbHbIC CUTYAllMM C IIOMOIIBIO CHUCTEMBl JIMHEHHBIX YypaBHEHUM, HCCIEA0BaTh
IIOCTPOCHHBIE MOJEIM C IOMOIIBI0O MaTpHll M OIpeleNuTeNel, HUHTEPIPEeTUPOBATh I10Jy4YEHHBIN
pe3yJibTarT;

HCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMM IS peoOpa30BaHUsl BbIPAXKEHU;

BBINOJIHATE IPE0OpPa30BaHUs YHUCIOBBIX BBIPAKEHMH, COJEp)KAIUMX CTENEHH C PALMOHAIbHBIM
1oKa3aTeseM;

MCIOJIB30BaTh CBOMCTBA JIOTaprU(pMOB IJIsl TPeoOpa3oBaHus JOorapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO ONEpUPOBATh NOHATHSAMH: HpPPAalMOHAIbHBIC, ITOKa3aTeNbHbIE W JorapudMudeckue
yYpaBHEHHUS, HAXOJUTh MX PEIICHUS C MOMOLIbIO PABHOCHIIBLHBIX MEPEXO0A0B UM OCYILECTBIISAS MPOBEPKY
KOpHEH;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE (hopmyIsI JUIst npeoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAXKEHU;

CBOOOJHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHSITh HEO0OXOAUMBIE
(bopMyIIbl ISl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIEIMPOBATh pealbHbIE CUTyallUM Ha SI3bIKE ajareOpbl, COCTaBIATH BBIPAXKEHUS, ypaBHEHUS,
HEpAaBEHCTBA MO YCIIOBUIO 3aJaud, HCCIEAO0BATh IOCTPOECHHBIE MOJIEIM C HMCIOJIb30BAaHUEM arlrapara
anreOpsbl.

DOYyHKUUH U TPapuKu:

CBOOOJTHO OIEPUPOBATh MOHIATHAMU: (QYHKIHS, CIIOCOOBI 3aMaHus (DYHKIIMH, B3aUMHO OOpaTHbBIE
¢byHKIMM, KoMmo3uuus (GyHKUIUN, rpapuk (YyHKIUH, BBIIOJHATH 3JIEMEHTapHbIE NpeoOpa3zoBaHUs
rpaduKoB (PyHKIIHIA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: O0JACTh OMNpEAETCHUS M MHOXECTBO 3HAa4eHUH (QyHKIMH,
HYJIU QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CcBOOO/JIHO ONEpUPOBATh MOHATUSAMU: YETHBIE U HEUETHBIC (DYHKIMH, NMEPUOJUYECKHE (YHKIIUH,
NPOMEXYTKM MOHOTOHHOCTH (YHKLMH, MaKCUMyMbl M MHUHUMYMBl (QYyHKIMH, HauOojbllee H
HauMEHblIIee 3HaueHue (QyHKIUH Ha IPOMEXYTKE;

CcBOOO/IHO ONEPHUPOBATh MOHATHSAMU: CTENIEHHAs! QYHKIMS C HATYPAJbHBIM U LIEJBIM MTOKa3aTeseM,
rpaduK CTENEeHHON (YHKIMU ¢ HATypaJIbHBIM M LIEJIbIM MOKa3aTesaeM, rpaguK KOpHs N-0i CTEeNeHu Kak
(byHKIIMN 0OpaTHOM CTENEHH ¢ HATYpaJIbHBIM MTOKa3aTesIeM;

ONEepUPOBATh MOHATUSMH: JIMHEHHAs, KBaJpaTU4HAs U APOOHO-THHENHHass (YHKIWHU, BBITOIHATH
AJIEMEHTapHOE MCCIE0BAHNE U TIOCTPOEHUE UX IpadUKOB;

cBOOO/IHO ONEPUPOBATH MOHITUIMHU: TTOKa3aTeabHas U JIorapupmMuieckast GyHKIIMH, UX CBOWCTBA U
rpad UKy, UCIOJIB30BATh UX I'PapUKH [T PELICHUs yPaBHEHUH;

CBOOOJHO  ONEpPHpPOBATh  MOHATHUSAMH: TPUTOHOMETPHYECKAash OKPYXHOCTb, OMNpeAeTIeHHE
TPUTOHOMETPUUECKHUX (YHKIIMI YUCIOBOTO apryMeHTa;



UCIOJb30BaTh rpaduku QYHKUMH Ul MCCIEOBAHUS MPOLIECCOB M 3aBUCUMOCTEH IPU pEIIEeHUU
3a7a4d U3 IPYTUX y4eOHBIX NPEIMETOB U PEbHOM KHU3HH, BBIpaKaTh (HOpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJHO ONEpUpPOBAaTh IOHATUAMHU: apupMeTHyeckass M TIeoMeTpUyecKas Iporpeccus,
0ecKOHEeuHO yOBIBaOIIasi TeOMETpUYECcKast MPOrPECCHs, IMHEHHBIN 1 SKCIIOHEHIIMATIBHBIN pOCT, popMyIia
CJIOXKHBIX IIPOLICHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUH ISl PELICHMSI pEaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO OIIepUpPOBaTh MOHATHUSMM: IIOCJIEZI0BATEIBHOCTb, CIOCcO0BI 3a/laHus
IIOCJIEIOBATEIIbHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE II0CIEAOBATEIBHOCTH, IIOHMMaTb OCHOBBI
3apOKJIEHUS MAaTEMaTUYECKOT0 aHaIM3a KaK aHanu3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATh MOHATUAMU: HENPEPbIBHbIE (QYHKIMHU, TOUKH Pa3pbiBa rpaduka GyHKIUH,
aACUMIITOTHI rpaduka QyHKINY;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLMS, HENpPEpHIBHAS Ha OTPE3Ke, MPHUMEHSTh CBOICTBa
HETPEPBIBHBIX (DYHKIMIA J1s1 penIeHus 3a1a4;

CBOOOJHO ONEepUpOBaTh MOHATUSAMM: IepBas U BTOpas MPOU3BOAHbBIE (YHKLMH, KacaTelabHas K
rpaduky GyHKIUY;

BBIUUCIISATH MPOU3BOAHBIE CYMMBI, TIPOU3BEICHHS, YACTHOTO M KOMITO3UIINH ABYX (DYHKIIMIA, 3HATH
IIPOM3BOJIHBIE AIEMEHTAPHBIX (PYHKLINI;

HCIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUI CMBICI POU3BOAHOM JUIs pellieH s 3a/1ay.

MHokecTBa H JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOYKECTBAMU;

HCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JUisl OINMCaHUs pealbHBIX IIPOLECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEJIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATUSMH: OIpENleIeHUe, TeopeMa, ypaBHEHHE-CIIEACTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00bEKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIEC YPAaBHEHUS U HEPaBEHCTBA.

K xoHny obydenus B11 kJacceoOyyaronuiics Moxy4yuT Cieayrolie MpeIMeTHbIE Pe3yabTaThl MO
OTAENbHBIM TeMaM pabodel MporpamMmbl ydueOHOro Kypca «Anredpa M Hayajla MaTeMaTH4YeCKOTo
aHaJIN3a»:

Ymucna v BbIYMCICHUSA:

CcBOOO/JIHO ONEpUPOBATh MOHATUSIMU: HAaTypaJlbHOE U LEJI0€ YHUCIIO, MHOXECTBA HATypaJlbHbIX U
LENBIX YUCEN, UCTIOIb30BaTh Ipu3Haku nenuMmoctH nensix uncen, HOJ[ n HOK HaTtypanbHbIX uncen ans
peleHns 3a1a4, IpUMEHATh anroput™ EBkinuaa;

cBOOO/ZIHO OINEpUPOBaTh IOHATHEM OCTAaTKa IO MOJIYJIO, 3allMChIBaTh HATypajbHbIE 4YHCIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO OINEpPHUPOBATH MOHATHAMM: KOMIUIEKCHOE YMCIO M MHOKECTBO KOMIUIEKCHBIX YHCE,
NPEJCTaBIATh KOMIUICKCHBIE YMCIa B ajareOpandyeckol M TPUTOHOMETpUYECKOH (hopMme, BBINOJIHATH
apudmeTnyecKue onepanry ¢ HUMU 1 U300pakaTh Ha KOOPIMHATHON TJIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO ONEpUPOBaTh MHOHATHSAMH: HUppalMOHAJbHbIE, IOKa3aTelbHble M Jorapudmuyeckue
HEPABEHCTBA, HAXOAUTh UX PELIEHMS C TOMOLIBIO0 PABHOCUIIBHBIX IIEPEXO0B;

OCYILIECTBISATH OTOOP KOPHEN IPU PEelIEeHUU TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

cBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOIUMBbIE
(bopMyIIbI TSl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh TMOHATHSMM: CHCTEMAa M COBOKYIHOCTh YpaBHEHHH M HEpaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBI W CHCTEMBI-CIEICTBUS, HAXOJWTHh PEIICHHS CHUCTEMBI M COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHAIBHBIX, TTOKA3aTEeNbHbIX U JIOTApU(MUUYECKIX YpPaBHEHUH 1 HEPABEHCTB;



pemath ~ panMOHAIbHBIC,  HPpAllMOHANBHBIC,  TIOKa3aTeNbHbIC,  JiorapupMuyeckue U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOYIIN U TTapaMeTPHhI;

NPUMEHATh Tpaduyeckre METOIbl Ui PEUIeHHWs YpaBHEHHH M HEPaBEHCTB, a TaKXe 3a1ad C
napamMeTpamu;

MOJICJIMPOBaTh PEajbHBIC CUTYAIlMH Ha S3bIKE aJreOpbl, COCTABJIATH BBIPAKCHHS, YpaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI [0 YCIOBHUIO 33J]a4H, UCCIIEI0BATh MTOCTPOSHHBIE MOJIENN C UCTIOIb30BaHUEM
ammapara anre0pbl, HHTEpIPETUPOBATh MOTYICHHBIH PE3yiIbTaT.

DOYyHKUUH U TPaPuKu:

CTPOUTH TpaUKA KOMITO3UIMHA (PYHKIIUI C MOMOIIBIO DIIEMEHTAPHOTO WCCIICIOBAHUS U CBOWCTB
KOMIIO3ULIUH JIBYX (YHKLUH;

CTPOUTH TEOMETpUYECKHE 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPMHATHON TUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUECKUX ()YHKIIHI;

MPUMEHATh PYHKIMH JUI MOJICITUPOBAHHS U CCIICIOBAHMUS PEATBHBIX TPOIIECCOB.

Hauyajna MmaTeMaTH4YeCKOro aHAJIu3a:

WCIIOJIB30BATh MPOU3BOJHYIO JJISl HCCIIEI0BAHUs (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICE U HAMMEHBIIICE 3HAYCHUS (PYHKIIMM HEPEPBIBHOW Ha OTPE3KE;

UCIIOJIB30BATh MIPOM3BOIHYIO JUIS HAXO0XKICHHUS HAWITYYIIETO PEIICHUS B IPUKIIAJHBIX, B TOM YHCIIC
COIMANIbHO-9)KOHOMHYECKHUX, 3a/a4ax, JUIS ONPENEICHUsI CKOPOCTH M YCKOPEHHS ITpolecca, 3aJaHHOTO
dhopMmyItoit i rpaduKoM;

CBOOOJTHO OIEPUPOBaTh MOHATUSMH: TEPBOOOpa3Has, ONPEACACHHBI WHTErpal, HAaXOIUTh
NepBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIIATH UHTErpal 1o opmyie Herorona-JleiOnma;

HAXO/UTh IUIOMIA/IU TUIOCKUX (HUTYp U 00BEMBI TEJ ¢ IOMOIIBIO0 HHTETpaa;

UMETh TPEACTABICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHUM HA TMPHUMEPE COCTAaBICHUS
g depeHInaIbHbIX YPaBHEHHUI;

pemiaTh TNPUKIATHBIC 3a7adyd, B TOM WYHCJIE COIHMAIbHO-DKOHOMUYECKOTO U (U3NYECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHYECKOTO aHAIIN3A.
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