AHHOTAIUA K padoyeii mporpamMMe cpeaHero oo01ero o0pa3zoBaHus
no yuye0HOMY Kypcy AJire6pa u Hauaja MmaTreMaTuyeckoro anaansa 10-11kmaccst
(yri1y0JieHHbI YPOBEHb)

PaGouass mporpamma y4yeOHOTo Kypca «Airedpa ¥ Hayala MaTeMaTHYECKOrO aHajIu3a»
pazpaboTraHa B COOTBETCTBUM C TpeOoBaHMsMH DenepaabHOro roCyAapCTBEHHOTO
o0pa3oBaTeNIbHOTO CTaHAapTa cpeAaHero oOmero ooOpa3oBaHusi (mpuka3 MuUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®enepanuu ot 17.05.2012 r. Ne 413 «O06 yTBepKIeHUU U
BBEJICHUU B JIelicTBUE (hefepaIbHOro rocy1apcTBEHHOI0 00pa30BaTEeIbHOTO CTaHIapTa CPEIHETO
obmiero oOpaszoBaHUs»), HA OCHOBE (elepabHONH OCHOBHOH 0O0pa3oBaTeIbHON MPOTrPAMMBbI
cpeaHero obmero oopa3oBanus (mpuka3 MuHucTepcTBa npocsernieHus Poccuun ot 18.05.2023 Neo
371 «OO6 yrtBepxkaeHun ¢eneparbHO 00pa30BaTENBHON MPOrpaMMBbl CpeaHEro O0O0IIero
oOpa3zoBanus» (3apeructpupoBano B Muntocte Poccun 12.07.2023 N 74228).

VY4eOHblil Kypc aireOpbl U Hadyajl MaTEMAaTUYECKOTO aHalM3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBNaICHUs 3aKOHaMU (DPU3UKH, XUMHH, OMOJIOTUH, TOHUMAHHUS OCHOBHBIX TEHICHIIHIA
pa3BUTHS PKOHOMHUKH W OOIIECTBEHHOH >KM3HH, TO3BOJISIET OPHUCHTHPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIB30BAaTh WX MJIA JajdbHEHIIero
o0pa3oBaHUs U B IOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajieHne abCTPaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKUHUSMHU anreOpbl 1 MaTEMaTUYECKOTO aHaIu3a pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTb, IOKA3bIBATh YTBEPKACHUS C TOMOIIBIO0 WHIYKIIUN
U paccyXaaTh IeAYKTHBHO, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3AINIO, abCTparupoBaHue 1
aHAJIOTHIO, POPMHUPYET KPEATUBHOE U KPUTHUECKOE MBILUICHHUE.

B xoxe u3ydenus yueOHOro Kypca «Anrebpa M Hayana MaTeMAaTHYECKOTO aHAIHU3a»
oOydaromyecss MOJy4aloT HOBBIM ONBIT pPEIIEHUS MPHUKIAJHBIX 3a]a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MATEMaTHYECKUX MOJENIEd pealbHbIX CHUTYalMi, MHTEPIPETAlUUd IOTYyYEHHBIX
pelIeHni, 3HaKOMSITCSI ¢ MMPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEN B MpPUpPOJIE, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMHUCS MAaTEMAaTUYECKUMU OTKPBITUSAMH U UX aBTOPAMM.

VYueOHblii Kypc 00J1alaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIi
peanu3yercss Kak depe3 y4eOHBIM Marepuall, CIocoOCTBYIOLUH (OPMUPOBAHUIO HAYYHOTO
MHpPOBO33pEHHSA, TaKk U uepe3 crneunpuky Yy4eOHON  JesATeNbHOCTH, Tpedyromen
NPOJOKUTENIbHOM  KOHLUEHTpPAallMd  BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYYEHHbIN pe3ysbTar.

B ocHoBe meronuku oOydeHus: aiarebpe M HayalaM MaTEMaTUYECKOrO aHaIn3a JIEKUT
JeSTEIbHOCTHBINA MPUHIUI O0yUEHUSI.

B cTpykType yueOHoro kypca «Anrebpa 1 Hauajga MaTEMaTUYECKOTO aHAJIN3a» BbIIETIECHbI
CIIEIyIOIINE COJEpKaTeJbHO-METOANYECKHe JUHUU: «UHcia U BBIYUCICHUSD», «DYHKIMH U
rpadukuy, « YpaBHEHUS W HEPABEHCTBA», «Havama MaTemaTudeckoro aHammszay, « MHOXeCTBa U
Jorukay. Bce ocHOBHBIE COJIEpKaTENbHO-METOUUECKIE JTMHUN U3Y4al0TCs Ha MPOTSKEHUU JIBYX
JeT oOydeHHUs: Ha YPOBHE CpeJHero oomiero oopa3oBaHus, ECTECTBEHHO JOTOHSISI APYT Apyra U
MOCTETICHHO HAChIIasiICh HOBBIMU T€MaMU U pasfenaMu. JlaHHbIA y4eOHBI Kypc sBIsSETCS
WHTETPATUBHBIM, TMOCKOJBKY OOBEAMHSET B cebe COAepKaHHE HECKOIbKUX MAaTeMaTHYECKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHS, MaTeMaTHUYECKU aHAIHU3, TEOpUsi MHOXKECTB,
MaTeMaTu4ecKas JIoTWka u Apyrue. Ilo mepe Toro kak oOywaromuecsl OBIaAeBalOT BCE Ooee
UIMPOKMM  MaTeMaTHYeCKUM ammapaToM, Yy HHUX TOCIeAOBaTeIbHO (GopMHUpyEeTCsS U
COBEPLICHCTBYETCSI YMEHUE CTPOUTHh MATEMAaTUYECKYIO MOJIEb PEAJIbHON CUTYyallH, IPUMEHATh
3HaHMS, TOJY4YCHHbIE MPH U3YYeHHH Y4YeOHOTO Kypca, M pPEHICHUS CaMOCTOATEIbHO
c(hopMyITMPOBAHHON MaTEeMAaTHYECKOH 3a/1a4H, a 3aTeM WHTEPIPETHPOBATH CBOW OTBET.

CopepxatenbHo-MeTOANYECKas IMHUA «Yuncia u BRIYUCIICHUs» 3aBepiiaeT GopMUPOBaHUE
HAaBBIKOB HCIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HA4aTO Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanusi. Ha ypoBHe cpegHero o0iiero o6pazoBaHusi 0co00€ BHUMaHHUE yAETsSeTCs
(OpMUPOBAHHUIO HABBIKOB PAIMOHATBHBIX BBIUYUCIICHHUN, BKIIOYAIOMIMX B ceOs MCIOJIL30BAaHUE
pa3iauuHbIX (QOpPM 3alKMCH 4YHCIa, YMEHUE JelaTh MNPUKHUAKY, BBIOJIHATH MNPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YMCIIOBBIC BBIPAXXCHHS, pad0OTaTh ¢ MAaTeMaTHYECKUMU KOHCTaHTaMHU.



3HaKOMbIE 00YYarOIMMCSI MHOXKECTBA HATYPAJIbHBIX, LIENbIX, PALIMOHAIBHBIX U IeHCTBUTEIIBHBIX
Ylcesl JOIOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXaoM U3 3THX MHOXECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE €My cHelM(UUecKre 3aJaud U Omepalyu: JeJeHHe Halelo,
ONIEpPUPOBAHUE OCTATKAMH HAa MHOKECTBE IIENIBIX YHCEN, OCOOBIE CBOWCTBA PALMOHAIBHBIX U
UppalMoOHAIBHBIX YHCEll, apu(pMETUYECKHE Oepaliy, a TAK)KE U3BJICUCHHE KOPHS HaTypaJlbHOU
CTEIIEHH Ha MHOYKECTBE KOMIUIEKCHBIX 4YHCEJ. biarogaps NmociaenoBaTeIbHOMY paclIupEeHHUIO
Kpyra UCHOJb3yEMBIX YHCEN U 3HAKOMCTBY C BO3MOYKHOCTAMHM UX IIPUMEHEHHS Ul PEILICHUS
pa3nuyHbIX 33724 (POPMUPYETCS PEACTABICHNE O €AMHCTBE MaTEMATUKU KaK HAyKH U €€ POJIH B
MIOCTPOEHUH MOJIeNIeN peasbHOr0 MUPA, IUPOKO UCIIOIBL3YIOTCS 00001IeHNEe M KOHKPETU3aLusl.

JIluaus «YpaBHEHUS M HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHWH BCEro OOy4YeHHs Ha
YPOBHE cpeaHero ooOuiero oOpa3oBaHus, IIOCKOJIBKY B KaxaoM paszene IIporpaMmel
MPEeIyCMOTPEHO PELICHHE COOTBETCTBYIOIUX 3a/a4. B pe3ynprare oOydaromuecs OBIaJeBalOT
pa3IMYHBIMM ~ METOJAMH PELIEHUS pPalMOHAIBHBIX, HWPPALUOHAIBHBIX, IIOKA3aTEJIbHBIX,
JorapupMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXkKe 3a/ad,
colepkamux napamerpsl. lloaydyeHHblE YyMEHHA HIMPOKO MCIOJIB3YIOTCS IIPU MCCIEIOBAaHUU
(GYHKIMH ¢ TOMOIIBIO MTPOU3BOIHOM, IPH PEIICHUH MPUKIATHBIX 3a/1a4 U 33]1a4 HAa HAXOXKICHUE
HauOOJIBIIMX U HAaUMEHBIINX 3HaueHui ¢yHkuuu. JlaHHas copeprkaTesibHas JUHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINOJHATH PAacu€Thl 1O (opmynnaM, Ipeodpa3oBaHUs
paloHaIbHbIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, a TAK)KE BBIPAXKCHHM,
coJlep)KallluX CTerneHu u Jjorapudmbl. braromaps wusyueHuto anredpanyeckoro Marepuana
IPOUCXOIUT JajbHEWIIee pa3BUTHE AITOPUTMUYECKOIO U aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBbIKU JETyKTUBHBIX PacCyKJI€HUM, pabOThl C CHMBOJIbHBIMU
(bopmamu, IPEJCTaBICHHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraeT 3pQeKTUBHbIE HHCTPYMEHTHI ISl PELICHUs TPAKTUUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]a4, HaIJIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK A3bIKa HAYKH.

CopepxatenbHo-MeToAnuecKas TUHUS «DyHKIUN U TpadUKi» TECHO MeperuieTaeTcs ¢
JPYTUMU JUHUAMHU y4€OHOTO Kypca, OCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEeI0BATEIbHOCTD
W3ydeHus Marepuana. V3ydeHwe CTEMeHHOHW, TMOKa3aTelabHOW, JIOTapu(PMHUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIHI, UX CBOUCTB U TpaMKOB, HCMIOIB30BAHNE (DYHKIMHN 1151 peILICHHS
3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U peaJbHON KU3HU TECHO CBSA3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellieHHeM ypaBHEHH 1 HepaBeHCTB. [Ipu 3ToM 60s1bI10€ BHUMaHKE yAETseTCs
(hopMUPOBAHHIO YMEHHSI BEIpaXKaTh (hOpPMyIaMH 3aBUCUMOCTH MEX1Y pa3IU4YHbIMHU BEJIMUYNHAMU,
WCCIIEIOBATh IMOJyuYeHHbIe (PYHKIMH, CTPOUTH UX rpaduku. Martepuan 3Toil conepkaTeabHOR
JIMHWHY HalEJIeH HA Pa3BUTHE YMEHUN U HABBIKOB, IIO3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU B Pa3IUYHON (opMe: aHATUTUUECKOH, rpaduyeckoil u cioBecHoil. Ero u3yuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 U
KOHKPETH3alluH, UCIIOJIb30BAHUIO AaHAJIOTUH.

ConepxarenpHas mHus «Havyana mMaTeMaTH4ecKOro aHalinu3a» IO3BOJISET CYIIECTBEHHO
pacIupuTh KPYT KaKk MaTeMaTUYECKUX, TaK U MIPUKIATHBIX 3a/1a4, JOCTYITHBIX 00yYaroIuMCsl, TaK
KaK y HUX MOSBJIAETCS BO3MOXHOCTb CTPOUTHh IPA(PUKH CIOXKHBIX (DYHKIUH, ONpenensiTh MX
HauOOoJIbIINE U HAUMEHBILINE 3HAUCHUS, BBIYUCIATE IUIOMAAN GUTYp U OOBEMBI TEJl, HAXOAUTh
CKOPOCTM M YCKOpPEHMs mpoueccoB. JlaHHas conepKaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO>KHOCTH IIOCTPOEHHUSI MaTEMAaTUUECKUX MOJIEJIEHN pealIbHbIX CUTYyallUii, IO3BOJISET HAXOIUTh
Hawlydlllee pEIICHHE B IMPUKIAIHBIX, B TOM YHUCJIE COLUAIbHO-)KOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAMM MAaT€MAaTHYECKOTO0 aHaJlIM3a CIHOCOOCTBYET PAa3BUTHUIO aOCTPAaKTHOTO,
(opMaJIbHO-IOTMYECKOTO U KPEaTHBHOTO MBINUIEHUS, (OPMHPOBAHUIO YMEHUH pPAcIO3HAaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTEMaTHUKU B HAyKe, TEXHUKE U HcKyccTBe. OOydarommuecs y3HaKOT O
BBIJJAIOIINXCS pe3yJIbTaTax, MOJYyYEHHbIX B XOA€ Pa3BUTHs MAaTeMaTHKH Kak HAayKd, U 00 ux
aBTOPAX.

ConepxaTenpHo-MeTOAMYECKass JHHUA «MHOXKeCTBa M JIOTHKa» BKIIOYaeT B cels
9JIEMEHTbl TEOPUM MHOXKECTB W MAaTEMaTU4YEeCKOM JIOTMKH. TeopeTHKO-MHOKECTBEHHBIE
NIPEICTABICHHUS MPOHU3BIBAIOT BEChb KYpC IIKOJBHOW MaTeMaTWKU M IpejuiaraloT Haubosee
YHUBEPCAJIbHBIA S3bIK, OOBEAMHSIIOIIMA BCE pPa3Aesibl MAaTEMATUKU U €€ MPWIOKEHUH, OHU



CBSI3BIBAIOT pa3Hble MATEMAaTUUYECKUE TUCIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BAXHO JIaTh BO3MOXXHOCTb OOyYalomeMycCsl TOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKH U UCIIOJIb30BATh €r0 JIJIsl BRIPA)KEHUS CBOMX MbICIIEH. [[pyruM BaxKHbIM
MIPU3HAKOM MaTeMaTHKUd KaK HayKd CJEeIyeT IpU3HAaTh CBOMCTBEHHYIO €W CTPOrocTh
000CHOBaHUH U CIIEZIOBAHHUE ONPEACIEHHBIM MTPaBUIIaM MTOCTPOCHUS TOKA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCY)KIEHHUS HAa OCHOBE JIOTMYECKHX IpaBHII,
(bopMHUpyeT HABBIKA KPUTUYECKOTO MBIIIIJICHHS.

B yueOHOM Kypce «Anrebpa u Hayana MaTeMaTHYECKOTO aHalIn3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOTO MOJACITUPOBAHMSA, KOTOpPHIE IPHU3BaHBI CIIOCOOCTBOBATH (OPMHPOBAHUIO
HABBIKOB MMOCTPOCHHSI MOJIENIEH pealIbHbIX CUTYaIUil, UCCIEOBAHMS ATHUX MOJENEH ¢ MOMOUIBIO
anmnapara aiareopbl U MaTeMaTU4YeCKOro aHalli3a, MHTEPIPETALUU IOJIyYEHHBIX pPEe3yJbTaToB.
Takue 3amaHusl BIUIETEHBI B Ka)XAbIH M3 Pa3felioB MpPOTPaMMBI, MOCKOJIBKY BECh MaTepual
y4eOHOro Kypca LIMPOKO HCIOJIb3YETCS JUIsl pelIeHMs NpUKIagHbIX 3azad. [lpu pemienun
pealIbHBIX MPAKTHYECKHX 3a/1a4 00y4JaroIIuecs pa3BUBaIOT HAOIIOAATEIbHOCTh, yMEHHUE HAXOUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIIOIB30BATh AHAIOTHIO, 0000IaTh 1 KOHKPETH3UPOBAThH
npobnemy. JlearenbHocTh 1O  (OPMUPOBAHUIO HABBIKOB PpELICHHS MPUKIAIHBIX 3a]ad
OpraHu3yeTrcs B IIpolLlecce HU3Y4YEeHHs BCeX TeM YydeOHoro Kkypca «Aurebpa W Hayana
MaTeMaTU4YEeCKOT0 aHAIHU3a».

Ha u3ydenue yue6HOro Kypca «Airedpa n Hayaja MaTEMaTUYECKOTO aHAJIN3a» OTBOJUTCS
272 gaca: B 10 knacce — 136 yacoB (4 yaca B Henenmo), B 11 kimacce — 136 yacos (4 yaca B HE/IETIO).

COJEP)KAHUE OBYYEHUA
10 knace

Yuciaa v BbIYMCICHHUSA

Panmonanbhele yncna. OOBIKHOBEHHbIE U JECSTUYHbBIE APOOH, NMPOLEHTHI, OECKOHEUHbIE
nepuonnveckue apodu. [lpumenenne apoOeil 1 MPOLEHTOB IS pEIIeHUS TPUKIIaTHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciei 3HaHUI U pealibHON KU3HHU.

JleiicTBuTenbHbIE YKcha. PalpoHanbHble W MppAlMOHANbHBIE 4Yucia. Apudmernueckue
olnepauuy ¢ JEHCTBUTEIbHBIMH 4YMCIaMHU. MOZAyib INEHCTBUTEIBHOIO YHCIA U €r0 CBOWCTBA.
[IpubnuxEHHBIE BBIUMCICHUS, TpaBWIA OKPYIJICHUS, NPUKUAKA M OIEHKA pe3ylibTara
BBIYHCIICHUM.

Crenensb ¢ nensiM nokasareneM. bunom Herotona. Mcnonb3oBanue noaxonsieit Gpopmsl
3alMCH JEMCTBUTEIBHBIX YUCEN ISl PELICHUS IPAKTUYECKUX 3a/1a4 U IPEJICTaBICHNS JaHHbIX.

Apudmernueckuii KOpeHb HATYPaJTbHON CTEIIEHH U €TO CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTelleM M €€ CBOMCTBA, CTENEHb C JEUCTBUTEIbHBIM
IIOKa3aTeJeM.

Jlorapudm uucna. Coiicta jgorapudma. JlecaTuuHbIe U HaTypallbHbIE JIOTapU(PMBI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHI'€HC YMCJIOBOrO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YUCIIOBOIO apryMeHTa.

YpaBHeHuUs1 U HePaBEeHCTBA

ToxnectBa M TOXIECTBEHHble NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIC ypaBHEHMS U yPaBHEHHA-CIEACTBHA. HepaBeHCTBO, peleHe HEpaBEeHCTBA.

OCHOBHBIE METOJIbI PELICHHUS LEBIX U JPOOHO-pAllMOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHoro4ieHsl OT OJTHOW ITepeMeHHOM. JleleHrne MHOTO4YJIEHa Ha MHOIOWIEH ¢ OCTaTKoM. Teopema
be3y. Muorounensl ¢ nensiMu ko3¢ puimentamu. Teopema Buera.

[IpeoOpa3zoBaHMs YMCIOBBIX BBIPAXKEHUH, COAEPHKALIUX CTEIEHH U KOPHHU.

Wppannonanbuele ypaBHeHUs. OCHOBHBIE METO/IbI PELIEHUS HPPALIMOHAIIBHBIX YPABHEHHH.

IlokazarenpHble ypaBHeHUsA. OCHOBHBIE METO/BI PELICHHS I0KA3ATEIbHBIX YPABHEHU.

[IpeobpazoBanue BeIpaKEHHIA, COAECPIKALIUX JIOTAPU(MBIL.

Jlorapupmuueckue ypaBHeHHs. OCHOBHbIE METOABl PEILEHUS JOrapupMHUUECKHX
YPaBHEHUM.



OcHoBHble TpUroHOMeTpuueckue Qopmyisl. [IpeoOpa3zoBaHHe TPUTOHOMETPHUUECKHUX
BBIPAKCHUN. PellleHne TPUroHOMETpUYECKUX YPAaBHEHUM.

Pemienue cucrtem JHMHEHHBIX ypaBHEHMH. Marpuila CHUCTEMbI JMHEUHBIX YpaBHEHHUM.
Onpenenurenb MaTpuilbl 2X2, €ro reOMETPUYECKH CMBICI W CBOMCTBA, BBIYMCIICHHE €ro
3HAYEHMS], IPUMEHEHUE ONPENECIUTEIS A1 PEIICHHs] CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pelenue
MPUKJIAJAHBIX 33Ja4 C MOMOLIBIO CUCTEMBI JIMHEMHBIX ypaBHEHUMU. MccneqoBaHne MOCTPOESHHOM
MOZEJH C TIOMOIIBI0 MAaTPHI] U ONIPEACIIUTEIIEH.

[TocTpoeHre MaTeMaTUYECKUX MOJEIEH peallbHOM CUTYallMM C IOMOLIbIO YPABHEHUH U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 33124 U 3a/1a4
U3 PA3JIMYHBIX 00JIACTEeH HAYKH U peaIbHON JKU3HHU.

DyHKUUH U rPpapuKu

OyHkys, crnocoObl 3amanus QyHkuuu. B3ammuo oOpatablie (yHKimm. Kommosuius
bynkuuit. ['padux pyHkun. DnemeHTapHbIe Ipeodpa3oBaHus rpa@uKoB QyHKIIHA.

OO6nacTtp ornpeneneHuss © MHOXeCTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAaKOMOCTOAHCTBA. UETHbIe M Heu€THble QyHkuuu. [lepumommyeckue GyHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMA. MakCUMyMbl U MUHUMYMBI ¢yHKIuU. Hambounbliee 1 HanMeHbIIee
3HaueHUs! QYHKIIUH Ha TPOMEKYTKE.

JIuneiiHast, KBaApaTU4HAas U IPOOHO-TUHEHHAST QYHKIMH. DJIEMEHTapHOE UCCIIEJOBAHNUE U
MOCTPOEHHE UX IpaUKOB.

Crenennas (QyHKIMS ¢ HaTypaJbHBIM M II€JIbIM ToKa3ateneMm. E€ cBolicTBa UM rpadux.
CpoiicTBa U rpaduk KOpHS n-0if CTemeHW Kak (DyHKIMKU OOpaTHOW CTENEHU C HATypaJbHBIM
IIOKa3aTeJeM.

[TokazarenpHas u norapudmuyeckas GyHKIMH, UX CBOWcTBa U rpaduku. Vcrnonb3oBanue
rpadukoB pyHKUMIA Uil pelIeHNs YpaBHEHUH.

Tpuronomerpuyeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUYECKUX (YHKUUI
YHUCJIOBOI'O ApryMEHTAa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIleccax U sSBIEHUSIX. [ papuku pearbHbIX
3aBUCHMOCTEN.

Hauvana maTteMaTn4ecKoro aHajamsa

IlocimeqoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs OCIEeA0BaTEILHOCTEH. MEeTO MaTeMAaTHIECKON
UHAYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE I1OCIIEOBATEIBHOCTH. VCTOpHS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernueckass W TeoMeTpUuUeckas  mOporpeccud. beckoHeuHo — yObIBaroas
reomeTpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPUUYECKON MPOTPECCHH.
JIuHEeWHBI1 M DKCHOHEHUMAIBbHBIM pocT. Yuciao e. @Popmysia CIOXKHBIX IPOLIEHTOB.
Hcnonp3oBanue nMporpeccuu JUisl peleHus pealbHbIX 3a7a4 PUKIIATHOTO XapaKTepa.

HenpepoiBable QpyHKIMM 1 UX cBOMCTBA. TOUKH pa3peiBa. ACUMOTOTHI IPpauKOB (PyHKITHIA.
CroiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpe3Ke. MeToa MHTEPBAJIOB JJIsl PEIICHHs] HEPABEHCTB.
[IpumeHeHHe CBOWMCTB HETIPEPBIBHBIX (DYHKUUH JUIs peIIeHHs 3a1a4.

[TepBast u BTOpas mpousBoaHble GyHKIHH. OnpeneneHne, reoMeTPUIeCKU U (HU3NIECKUN
CMBICJI TPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K rpaduky QyHKIIUH.

[IpousBoaHbIe 31eMeHTapHbIX QyHKIMA. [[pon3BoaHASI CyMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMIIO3ULIMHU (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, onepaluu HajJ MHOXECTBaMU M UX CBoMcTBa. Jlmarpammsl Ditnepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O armapaTta Uil ONMHMCAHUS PEAbHBIX MPOLECCOB U
SIBJICHU, TIPY PEIICHUH 33/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CJEICTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPaBHEHMUSL.
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Harypanbable u nenble uucna. IlpumeHeHue NpU3HAKOB JENMMOCTH ULEJIBIX YHCEI,
HauOonbpImi obmmii genutensb (nanee — HOJl) u nHaumensinee odmiee kparnoe (manee — HOK),
OCTAaTKOB IO MOJYJIIO, aJiropuT™Ma EBKIMAA 15 pelieHns 3a1a4 B LEJIbIX YUCIIAX.

Kommnexkcupie umcna. AnreOpandeckass W TPUTOHOMETpHYECKass (OPMBI  3amHCH
KOMIUIEKCHOTO yncia. ApudMeTndeckue ornepanuy ¢ KOMIUIEKCHBIMU uuciamu. M3o0paxkenue
KOMIUIEKCHBIX YHMCE Ha KOOpAMHATHOM mockocTH. Popmyna Myaspa. KopHu n-oii cTeneHu u3
KOMIUIEKCHOTO 4Hcna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s penieHus (QU3MYecKuX Hu
r€OMETPUYECKUX 3ajiau.

YpaBHeHHs M HEPABEHCTBA

CucremMa u COBOKYITHOCTh YpPaBHEHUIN U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100op KOpHEW TPUTOHOMETPUUECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUYECKOU
OKPY’KHOCTH. Perienre TpuroHoMeTpuyecKux HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHUSI TOKA3aTEIbHBIX U JIOTapH(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIEHHSI CUCTEM U COBOKYITHOCTEN palliOHAIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNbHBIX U JIOTApU(PMUYECKUX YPABHEHUH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpuMeHeHNE ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMaTHYECKHUX 3ajad U
3alad U3 pa3NMYHbIX OOJacTedl HayKd U peajbHOM JKU3HU, WHTEPIpETalMsl MOJyYEeHHBIX
pE3yJIbTAaTOB.

DyHKIUH U TPaGUKH

I'paduk xommnosuumu GyHkuuii. ['eomerpuueckne oOpa3bl ypaBHEHMHA M HEPaBEHCTB Ha
KOOPJMHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaUKH.

I'paduueckue MeTo bl pelieHs] ypaBHEHUH U HEpaBeHCTB. | paduueckrie MeToAbl peleHus
3a/1a4 ¢ mapameTpamu.

Hcnonws3zoBanne rpadukoB GyHKIUNA I MCCIIEIOBAHMS TMPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX yUeOHBIX MPEAMETOB U PeaTbHON KU3HH.

Havana maTemaTu4eckoro anajinsa

[IpumeHeHne MPOU3BOAHOM K UCCIIeOBAaHHUIO ()YHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanOoIbIIero M1 HAMMEHBIIIETO 3HAaUYeHUN HETIPEPBHIBHON (DYHKIIMH HAa OTPE3KE.

[IpumeHeHne NPOU3BOAHOM MJI HAXOXKIACHUS HAWIYYIIEro pEIIeHUs B NPUKIATHBIX
3ajayax, JJIg OMNpeIesieHUusT CKOPOCTHM MU YCKOpPEHHUs Mpolecca, 3aJaHHOTO (GopMysol uiIu
rpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TepBOOOpa3HbIX. [lepBooOpasHbIe 3IE€MEHTAPHBIX
¢bynkuuid. [IpaBuia HaX0XKA€HUS TIEPBOOOPA3HBIX.

Huterpan. ['eoMeTpuuecknid CMbICT MHTErpaia. BerayuciaeHue onpeneéHHOro MHTerpana
no opmyne Herorona-JleiiGuuma.

[Ipumenenne wuHTerpaga A HaXOXACHUS IUIOMAAeH IUIocKuX ¢uryp u o0bEMOB
F€OMETPUYECKUX TEJL.

[Ipumeps! pemenunit auddepeHnnaibHbIX ypaBHeHU. MaTtemMaTnyeckoe MOEeIUpPOBaHNE
peasbHBIX MPOIECCOB C MOMOIIBIO U(PepeHINATBHBIX YPAaBHEHUH.

Pabouas nporpaMma COAEpKUT CIECAYIOMINE Pa3/Iebl:
1. TlosicuuTenbHas 3amuCKa.
2. IlnanupyeMmble pe3ysbTaThl OCBOCHUS YU€OHOr0 IpeMeTa, y4eOHOro Kypca.
3. Coneprkanue yueOHOTo npeaMeTa, Kypcea.
4. TemaTHueckoe IJIAHUPOBAHUE C YKa3aHUEM KOJMYECTBA YacOB, OTBOJUMBIX HAa H3YyUYECHHE
KaX/10l TeMbl y4yeOHOro mpeaMera, yueOHOro Kypca U BO3MOXHOCTb MCIIOJIB30BAaHUS IO 3TOM
TEMe JIEKTPOHHBIX (IIUPPOBBIX) 00Pa30BATEIBHBIX PECYPCOB.






