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MHNOACHUTEJBbHASA 3AIINCKA

VYuebublil Kypc «AsreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OJHMM U3 Hambosee
3HAYUMBIX B TMPOTpaMMe CpEAHEero oO0mero oOpa3oBaHMs, TMOCKOIbKY, C OIHOW CTOPOHBI, OH
o0ecneunBaeT HHCTPYMEHTAIbHYIO 0a3y [UIsl U3Y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpyroi
CTOpPOHBI, (POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIUICHUE O0YYarOIINXCsl HA YPOBHE, HEOOXOIUMOM
JUTSE OCBOCHHSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPHUH, CIOBECHOCTH U APYTUX AUCIHUILTUH. B pamkax
JAHHOTO Y4eOHOro Kypca OOydYaromiuecs OBIAJICBAIOT YHUBEPCATBHBIM SI36IKOM COBPEMEHHOUW HayKH,
KoTopasi GOpMyJIUPYET CBOM TOCTHXKEHUSI B MaTeMaTU4yeckoil (popme.

VY4eOHblif Kypc anreOpbl U Hayall MaTEMaTHYECKOTO aHaJIN3a 3aKiIa/lbIBAeT OCHOBY JJISl YCIEIIHOTO
OBIIQJICHUS 3aKOHAMHU (U3UKH, XWMHH, OHOJOTHH, TMOHUMAaHHUS OCHOBHBIX TEHJICHIIUI pa3BUTHS
SKOHOMHKH U OOIICCTBEHHON »W3HHU, TO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO MCIONb30BaTh HMX JUIsl JajbHEiIIero oOpa3oBaHUS U B
MOBCETHEBHOM kKU3HU. B TO ke BpeMs oOBlajJeHue aOCTPaKTHBIMM M JIOTUYECKH CTPOTHMMH
KOHCTPYKIUSMH anreOpbl U MaTeMaTHYECKOTO aHAJIM3a Pa3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HMCTUHHOCTH, JOKA3bIBaTh YTBEPKACHHUS C TIOMOIIBI0 HMHIYKIIMU ¥ PaCCykIaTh
JEeAYKTUBHO, UCIIOJIb30BaTh 0000IICHNE M KOHKPETHU3AIMIO, a0CTparupoBaHuEe W aHAJIOTHIO0, (OPMUPYET
KpeaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xonme u3yuenus yaebHoro Kypca «Anredpa U Hadaja MaTEMaTHYECKOTO aHaIN3ay» 00ydYaroluecs
MOJTyYal0T HOBBIN OIBIT PEIICHUs MPUKIIATHBIX 3a/1a4, CAMOCTOSATEIBHOTO TIOCTPOCHHUSI MAaTEeMAaTUIECKUX
MoJieNiell peanbHBIX CHUTyallud, MHTEPIPETAlUU IOJYyUYEHHBIX pElIeHUI, 3HAKOMSTCS C MpUMEepaMu
MaTEeMaTHYeCKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAyKe U UCKYCCTBE, C BBIIAIOIIUMUCA MaTEMaTHUECKUMHU
OTKPBITHSMH U UX aBTOPAMH.

Y4eOHbIil Kypc 0051ajaeT 3HAYUTEIbLHBIM BOCIIUTATEIBHBIM MOTSHIIMAIOM, KOTOPBIN pealu3yeTcs
KaKk 4Yepe3 y4eOHBIH MaTepuas, CIOCOOCTBYIOIMMKA (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK H
yepe3 crneunuky ydeOHOM NesTeNbHOCTH, TPeOyIoUell MpoJ0KUTENbHON KOHIEHTPAllMd BHUMAaHUS,
CaMOCTOSITENTLHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYUYEHHBINA Pe3yJIbTarT.

B ocHoBe Meromuku oOydeHHs anreOpe W HavalaM MaTeMaTUYeCKOro aHajau3a JIeKHUT
NeSITeIbHOCTHBIN MPUHLUI O0yUEHUSI.

B crpykrype yueOHOro kypca «Aisredbpa M Hadajga MaTeMaTHYECKOT'O AaHalM3a» BbIJEIICHBI
CIIEYIOIINE COJEPKATEIbHO-METOANYECKHE THHUH: «YuCna U BBIYUCICHUD», «DYHKIMHU U TpapuKmn,
«YpaBHEHMSI U HepaBeHCTBa», «Havama mMaremarnueckoro ananuza», «MHOXKeCTBa M JIOTHMKa». Bce
OCHOBHBIE COJIEpKATEIbHO-METOAMYECKHUE JIMHUM U3Yy4aloTCs Ha MPOTSHKEHHUU JIBYX JIeT OOy4YeHHs Ha
YpOBHE cpeliHero oouiero o0pa3zoBaHusl, €CTECTBEHHO JOMOJHSSA APYT Apyra U MOCTENEHHO HAaChIIIAsCh

HOBBIMM TEeMaMU M pasfenamu. JlaHHBIA y4eOHbBI Kypc SBISETCS HWHTETPATHUBHBIM, IOCKOJIBKY



o0bemUHSICT B cebc CcolepKaHHe HECKOJIbKUX MAaTeMaTHYSCKUX JUCHUIUIMH, TaKuX Kak anredpa,
TPUTOHOMCTpPHA, MaTeMaTU4CSCKU aHaJIN3, TCOPHUA MHOXKCCTB, MATCMATHUYCCKAA JIOTUKA U APYTrUc. I1o
Mepe TOro Kak oOydaromiMecsi OBJa/ieBalOT BCE OoJiee MIMPOKUM MaTEMAaTHYECKHM amlmapaToM, y HHX
MOCJIeIOBAaTEIbHO (DOPMHUPYETCS M COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMaTHYECKYI MOJCIh
peanbHON CHTYyaluu, MPUMEHSTh 3HAHMSA, TOJTYYCHHBIC NMPU M3YYCHUU Y4eOHOTO Kypca, IS pelIeHUs
CaMOCTOSITENTLHO C(POPMYTUPOBAHHON MaTeMaTUUYECKON 3aJ]aud, a 3aTEM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTtenbHo-MeToANYeCKas JHHUA «Yucna ¥ BBIUMCIEHUS» 3aBepluacT (popMupoBaHUE
HaBBIKOB HCITOJIb30BaHUsS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi oco00e BHUMaHUE yaeseTcs (HOpMUPOBAHHUIO
HaBLIKOB pallMOHAJIBHBIX BBIqHCHCHHﬁ, BKJIHOYAIOIINX B CG6$I HCIIOJIb30BAHUC PA3JIMIHBIX q)OpM 3allucu
qucia, yMCHHC JACJIaTb HNPUKUIAKY, BBIIIOJHATH HpI/IGHI/DKéHHBIC BBIYUCJIICHHUS, OLCHHMBATH YHCIIOBBLIC
BBIpOXKEHUS, pabdOTaTh C MaTeMaTWYCCKHMMH KOHCTaHTaMH. 3HAKOMBIC OOYYaroIIUMCS MHOXECTBa
HATYpaJbHBIX, IICNBIX, PANUOHAIBHBIX W JICHCTBUTEIBHBIX YHCEN JOMOJHSIIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4ucena. B KaXXIOM M3 J3TUX MHOXCCTB PpacCCMATPpUBAIOTCA CBOMCTBEHHBIC cMy
cneumbnqecxne 3ala4i " oncpanuu: ACJICHUC HALICIIO, OTICPUPOBAHHUEC OCTATKAMH HAa MHOXKCCTBC LCJIBIX
qrcen, 0coOble CBOWMCTBA pPAlMOHANBHBIX M HPPAIMOHAIBHBIX YHUCEN, apu(QMETHYeCKHe OIepaluu, a
TaK)Ke W3BJIICYCHUE KOPHS HATYypaIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX 4Hcel. biaromaps
MMOCJICAOBATCIIbHOMY paCIIMPCHUIO Kpyra HCIIOJIB3YyCMbIX YHCCI W 3HAKOMCTBY C BO3MOKHOCTAMH HUX
NPUMEHEHHUS JUTS peIlieHHsI pa3IMyHbIX 3a/1a4 (POpMHUpPYETCs PEICTaBICHUE O €AMHCTBE MATEMaTUKH KaK
HayKH W €€ pOJHM B IMOCTPOSHHHM MOJENIEH pPeaTbHOT0 MHpa, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHEe U
KOHKPETH3aIHSI.

Jluausa «YpaBHEHHS UM HEPaBEHCTBA» peaM3yeTcs Ha MPOTSHKEHUH BCEro OOYYEHHUs Ha YpPOBHE
cpemHero oomero oopa3oBaHus, MOCKOIBKY B KaxkIoM pazzaene [IporpamMmbl mpeaycMOTPEHO pelieHHe
COOTBETCTBYIOIUX 3a/a4. B pe3ynbpTare oOydaromuecs OBIAIEBAIOT Pa3IMYHBIMU METOJAMU PEIICHUS
palMoOHANBHBIX, HWPPAIMOHAIBHBIX, ITOKA3aTENbHBIX, JIOTApU(YMUYECKUX H TPUTOHOMETPHUYECKHX
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3a4ad, coAepkKalux mnapaMerpsl. IlomyyeHHbIE yMeHMs
IIMPOKO HCIIOJIB3YIOTCSl TMPH HCCIEAOBAaHUM (YHKIMHA C TOMOUIbIO IMPOW3BOAHOM, NpPU pEIICHUHU
MPUKIAIHBIX 337a4 M 33]a4 Ha HaXOXKJIEHHEe HAaUOOJbIINX ¥ HAaUMEHBINNX 3HAa4YeHUH (QyHKiun. [anHas
cojiep)KaTeNbHasl JTMHHS BKJIIOYaeT B ce0s Takke (OPMHPOBAHWE YMEHUU BBITIOJNHATH PACU€Thl IO
¢bopmyrnam, mpeoOpa3oBaHUs PALMOHATBHBIX, UPPALIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUH, a
TaK)Ke BBIPAXEHUH, COAepXKalUX cTerneHu u Jjorapudmel. braromapst u3ydeHuio anre0panyeckoro
MaTepuajia TPOMCXOIUT JaJIbHEHIee pa3BUTHE AITOPUTMHUYECKOTO ¥ aOCTPAKTHOTO MBIIUICHUS
oOy4Jaroruxcsi, GOPMHUPYIOTCS HaBBIKH JEAYKTHUBHBIX pacCyKICHHH, paOOThI C CHMBOJBHBIMHU (popMaMu,

MPEJCTAaBICHNUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BHJIC PaBEHCTB M HEPABEHCTB. Anredpa mpeziaraet



3¢ (deKTUBHBIE MHCTPYMEHTHI Ul PELIEHUS NMPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3aJay, HarJIsIHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHO-MeTONMYeCKasi TUHUS « DYHKIMH U TpadUKW» TECHO MEperieTaeTcsi ¢ JPYTHMH
JUHUSAMH y4eOHOTOo Kypca, MOCKOJbKY B KakOM-TO CMbICIE 33JaéT TOCJIeI0BaTEIbHOCTh HM3y4YEHUS
Marepuana. M3ydeHue CTENmeHHOHN, TMOKa3aTeabHOM, JOTapu(OMHUUECKOM U TPUTOHOMETPHUECKHUX
(GyHKUIMH, UX CBOWCTB U rpadUKOB, UCTOIb30BaHUE (PYHKLUH IJIs pelIeHus 3a4a4 U3 JAPYTHX y4eOHBIX
IIPEIMETOB U PEATBbHOM JKU3HU TECHO CBA3aHO KaK C MaTeMAaTUYECKUM aHaJIM30M, TaK U C PELICHUEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oo0JbIlIOoe BHUMaHUE yAenseTcss (OpMUPOBAHUIO YMEHUS BBIPAXKaTh
dbopMyliaMy 3aBUCUMOCTH MEXAYy pPa3IMYHbIMU BEJIMYMHAMH, MCCIEIOBaTh MOJyYE€HHbIE (YHKIIHH,
CTpouTh MX Tpaduku. Marepuan 3TOH cojepKaTeIbHON JIMHUM HAIeJIeH Ha pa3BUTHE YMEHHHA U
HABBIKOB, TO3BOJIAIOIIUX BHIPAXAaTh 3aBHCHMOCTH MEXAYy BEIWYMHAMH B pa3au4HON  (opme:
aHATMTHYECKOM, Tpadudeckoil u cmoBecHO. Ero nzydeHue crnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIJICHUSI, CTIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3AINH, UCTIOTh30BAaHUIO aHAIOTHH.

CopepxarenpHass auHMS «Hawyanma MareMaTHdyeckoro aHaiau3a» IO3BOJIAET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MAaTEeMaTUYECKHUX, TaK U MPHUKIAIHBIX 3a/1a4, JOCTYIMHBIX 00ydJaloIUMCs, TaK KaK y
HUX TIOSIBJISIETCSI BO3MOXKHOCTb CTPOUTH T'padUKU CIOXKHBIX (YHKIHH, ONpenensaTh UX HauOoJbLINe U
HAaUMEHBIINE 3HAUYEHHUS, BBIYUCIATH Iioaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHasg colep)kaTenbHas JIMHMS ~ OTKPBIBA€T HOBBIE BO3MOXXHOCTH  ITOCTPOECHMSI
MaTeMaTUYeCKUX MOJENIed peallbHbIX CHUTyaluid, MO3BOJISIET HAXOAWTh HAWJIydlllee pEIICHUE B
NPUKJIAJHBIX, B TOM YHCIE COIMATIbHO-3KOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajgu3a CHOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OPMabHO-JIOTHYECKOTO H
KpEaTUBHOTO MBIIIICHUS, (DOPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS 3aKOHOB MATEMAaTHUKH B
HayKe, TeXHUKe 1 UcKyccTBe. OOyuaronumecs: y3HalOT O BBIJAIOIIUXCS Pe3yJIbTaTax, MOJYYSHHBIX B X0J€
pa3BUTHA MaTEMaTHKHU KaK HAyKHu, U 00 UX aBTOpax.

CopepxarenbHO-MeTOMYeCcKass JUHUS «MHOXeCTBa M JIOTMKa» BKIIOYAeT B ce0S 3JIEMEHTHI
TEOPUH MHOMKECTB UM  MaTeMaTU4YeCKOM JIOTMKHU. TeopeTHMKO-MHOXKECTBEHHBIE IPENCTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHON MaTeMaTWKH W TpeiaraloT Hanboyiee yHHBEPCATbHBIA S3BIK,
O00BEAMHSIIOMINNA BCE pa3/iesibl MaTEMATHKU U €€ MPUIIOKEHHUM, OHU CBSI3bIBAIOT pPa3HbIE MaTeMaTHYECKHE
JUCIHUIUIMHBL U UX MPHIOKEHUS B eauHoe 1enoe. [loaToMy BaXXHO 1aTh BO3MOXXKHOCTh 00y4YaromeMycst
IIOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOW MAaTeMaTUKM M HCIIOJIB30BAaTh €ro IS
BBIPKEHUSI CBOMX MBbICIEH. J[pyruM BaKHBIM NMPU3HAKOM MATEMATHKH KaK HAyKH CIEAyeT IpHU3HATh
CBOMCTBEHHYIO € CTpOTOCTh OOOCHOBAaHMI M ClI€JOBaHHE OINpEACNEHHBIM MpPaBUJIaM MOCTPOCHHUS

J0Ka3aTcJIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MaTeMaTUYEeCKOM JIOTUKH CHOCO6CTByeT Pa3BUTHUIO



JIOTMYECKOTO MBIIUIEHUsT O0yJaroIluxcs, MO3BOJSET UM CTPOMTh CBOM pACCYKICHHUS Ha OCHOBE
JIOTHYECKUX MPaBU, (POPMHUPYET HABBIKU KPUTHUYECKOT'O MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa M Hayaja MaTeMaTHYECKOIO aHAJM3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJCIMPOBAaHUs, KOTOpPbIE IPU3BaHBl CIIOCOOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB
MIOCTPOCHMSI MOZIETIEH peaIbHBIX CUTYALMH, UCCIIEI0BaHMs TUX MOJIENIEH C IIOMOIIBIO anmnapara ajireopbl
U MaTeMAaTUYECKOTO0 aHajlu3a, MHTEPIpPETALUU MOJIYYEHHBIX pEe3ysbTaToB. Takue 3aJaHusl BIUIETEHBI B
KaX/IbIii U3 pa3esioB MPOTrpaMMBl, MOCKOJIBKY BECh MaTepuasl y4eOHOro Kypca IIHPOKO HCHOIb3YeTCs
IVl pellleHus] NpPUKIaAHbIX 3agad. [lpu pemieHum peanbHBIX NPaKTHUECKUX 3a4ad o0ydaroliuecs
pa3BUBAIOT HAOIIOAATENBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BAThH
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UpPOBaTh IMpodiieMy. JleaTenbHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB
peleHus MPUKIATHBIX 3a/1a4 OpraHU3yeTCs B MPOLIecce U3YUYECHHUs BCEX TeM yueOHOro Kypca «Anredpa u
Hayajla MaTEMAaTUYECKOTO aHAIIU3a».

Ha m3ydenme yueOGHOro Kypca «AnreOpa W Havajla MaTeMaTH4eckoro aHaiam3a» B 10 kiacce
oTBOoaUTCA 136 yacoB (4 yaca B HEJICIIO),

COJEP)KAHUE OBYYEHUA

Yuciia 1 BbIYMCTICHUSA

Pammonanbhple  umncina. OOBIKHOBEHHBIE M JAECATHYHBIE JpOOU, MPOLIEHTHI, OECKOHEUHBIE
nepuonuyeckue Apobu. Ilpumenenue napoOeil W MPOLEHTOB MJS PEIICHUS NPUKIAIHBIX 33734 W3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaIbHOM KU3HU.

JleiicTBUTENbHBIE Ynca. PanmoHalbHBICE W MppalliOHAIbHBIE YuCiTa. Apu(METHUYECKUE OIepaluu ¢
NEHCTBUTEILHBIMU YHUCIaMH. MOJyJib JEUCTBUTEIBHOTO YHCIA W €ro cBoicTBa. [lpubmmxEHHBIC
BBIUHCJIEHMS], IPaBUJIa OKPYTJIEHUS, IPUKUAKA U OLICHKA Pe3yJIbTaTa BHIYUCICHUI.

Crenenp ¢ uenbiM mnokazateneMm. bunom HproTona. Mcmonp3oBanue moaxonsmiedt (GpopMbl 3amucu
JNEHCTBUTEIBHBIX YHCET ISl PELICHUs IPAKTUYECKUX 3a/1a4 U TPEICTABICHNS TaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHH B €T0 CBOMCTRBA.

CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U €€ CBOMCTBA, CTENEHb C JEMCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm uucna. CoiicTa norapudma. JlecaTuuHble U HaTypalbHbIE JOTapu(MBbI.

CuHyC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMEHTa.

YpaBHeHUd M HEpaBeHCTBA

ToxnecTBa M TOXAECTBEHHBIE IMpeoOpa3oBaHUs. YpPaBHEHUE, KOpEHb ypaBHEHMSA. PaBHOCHIIbHBIC

ypaBHEHUsI U ypaBHEHUA-CIIeCTBUS. HepaBeHCTBO, pellieHre HepaBeHCTBA.



OcHOBHbIE METONbl pELIEHUS LEeNbIX U JAPOOHO-pallMOHAIBHBIX YPAaBHEHMH U HEPaBEHCTB.
MHorowieHsl OT OJHON NEPEMEHHON. J[eJIeHne MHOrOYJIEHa Ha MHOTO4YIEH ¢ ocTaTkoM. Teopema besy.
MHorouneHsl ¢ nenbiMu ko dunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHH U KOPHH.

Hppaunonanbusie ypaBHeHUs. OCHOBHBIE METO/bI PELIEHUS UPPALIMOHAIBHBIX YPABHEHUM.

ITokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUM.

[IpeoOpa3oBanue BBIpAXKEHHUN, COAECPIKAIIMX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PELICHUS JIOTapU(PMUIECKUX YPaBHEHUH.

OcHoBHble TpUroHomeTpudeckue ¢opmyisl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKECHUIM.
PelreHne TpUroHOMETPUYECKUX YPAaBHEHUMN.

Pemenne cuctem JIMHEMHBIX ypaBHEHUH. MaTpulia CUCTEMbI JUHEHHBIX ypaBHeHUi. OnpenenuTensb
MATpUIlbl 2X2, €ro reOMETPUYECKUW CMBICT M CBOMCTBA, BBIYMCICHUE €r0 3HAYEHHUs, MPUMEHECHHE
ONPEIEIUTEINS JUIsl PELIEHUSI CUCTEMBI JIMHENHBIX YpaBHEHM. PelieHne npukiaaHbix 3a4a4 ¢ MOMOIIbIO
CUCTEMBl JIMHEHMHBIX ypaBHEHHH. lMccienoBaHue IMOCTPOEHHOW MOJEINW C TOMOIIBI0 MaTpUll H
ONPEACIIUTENCH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEH peaJbHOW CUTyallMd C MOMOIIBIO YPAaBHEHUH U HEPABEHCTB.
[IpuMeHeHne ypaBHEHUH M HEpPABEHCTB K PEIICHUI0O MAaTeMaTHYECKHMX 3a1ad W 3a1ad U3 Pas3IMYHbIX
o0JacTeil HayKH U peasbHOM KU3HHU.

DYyHKUMH U TPapuKu

OyHKIMA, cnocoObl 3amaHus GyHKmuH. B3aumuo oOpatHbie (yHkuu. Kommosurust QyHKITUH.
I'paduk pynkmu. InemenTapuasie mpeoOpazoBanus rpadhUKOB GyHKIIHA.

OO6nacte onpeaeneHus H MHOXKeCTBO 3HaueHud ¢ynkimuu. Hymu ¢ysxmum.  IIpomexyTku
3HAaKONoCTOsAHCTBA. Y&THble M HeuéTHble (QyHKuuu. Ilepuonmueckne ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (PYHKIMH. MakcuMyMmbl 1 MUHUMYMBI (yHKIMU. Hanbomnplee 1 HauMeHbIllee 3HAYCHUS
GyHKIIUM Ha TPOMEKYTKE.

JluneliHasi, KBagpaTU4Has M JpoOHO-TMHEHHass (YHKIMH. OJIEMEHTapHOE HCCIEeOBaHUE H
MOCTPOEHHE UX IPapUKOB.

CrenerHast GyHKIMS ¢ HaTypaJIbHBIM W IelbIM TOKa3aTeneMm. E€ cBoiictBa u rpaduk. CoicTBa U
rpaduk KOpHs N-OM CTENeHU Kak (QYHKIIMH OOpaTHOM CTETICHH C HAaTyPaJbHBIM MTOKa3aTeIIeM.

[Toka3zarenbHast u norapudmMudeckas QyHKIUU, UX CBoWcTBa U rpaduku. Mcrnonp3oBanue rpadguxos
(GYHKUMN 1715 pelieHus] ypaBHEHU.

Tpuronomerpuyeckass OKpPYXHOCTb, OIpEeIeHue TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO

apryMeHTa.



OyHKIMOHANIbHBIE 3aBUCHMOCTH B pealbHBIX Mpoleccax M sABIeHUsX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Hauvana maTeMaTH4eCcKOro aHaJau3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/IaHUS TTOCIIEIOBATEILHOCTEH. MeTo] MaTeMaTHIYeCKOW WHTYKIIHH.
MOHOTOHHBIE W OrpaHUYEHHBIE IIOCIEAOBATENBHOCTU. MCTOpHUS BO3HMKHOBEHUS MAaTE€MaTH4YECKOIrO
aHaJIM3a KaK aHaJIn3a OECKOHEYHO MAJIbIX.

Apudmerndeckass M TreoMeTpuyeckas mporpeccuu. beckoHeyHO yObIBaromias reoMeTpudecKast
mporpeccusi. Cymma OECKOHEUHO yOBIBAIOIIEH TeOMETPHYECKOW mporpeccuu. JIMHEWHBIH w
AKCIMOHEHIHAIBHBIN pocT. Yucno e. @opmyiia CIOKHBIX NPOLEHTOB. Vcrons30BaHrMEe MPOrpeccuu Jist
pelieHus: pealibHbIX 3a]a4 MPUKIIAHOTO XapaKTepa.

HenpepoiBHble GyHKIMU U UX CBOMCTBA. Touku pa3pbiBa. AcUMOTOTH rpadukoB ¢pyHkuuid. CBoiicTBa
GyHKIUI HENpepbIBHBIX Ha OTpe3Ke. MeToa HWHTEpBajioB ISl pelieHusl HepaBeHCTB. [IpumeHeHue
CBOMCTB HENIPEPHIBHBIX (PYHKIIUM JJIsl pelIeHus 3a1a4.

IlepBast u BrOpas mpousBoAHble ¢GyHKUMU. OnpenereHue, TEOMETPUUECKUN U (PU3MYECKHI CMBICIT
MIPOU3BOIHON. Y paBHEHHE KacaTeabHOH K rpaduky GyHKINU.

[IpousBonubie snemMeHTapHbIX GyHKIUNA. [lpom3BogHass CyMMblI, NPOU3BENCHHUS, YAaCTHOTO H
KOMITO3HUITUHU ()YHKITHA.

MHo:xecTBa M JIOTHKA

MHoecTBO, ollepallM HaJl MHOXKECTBAMU M UX cBolcTBa. J{uarpammsl ODinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIllapara /i ONMHUCAHMS PEalbHBIX MPOLECCOB U ABICHHM, IIPU PEIICHUU
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHMYeCKOro OOBEKTa, CIEACTBHE, JI0OKa3aTeNbCTBO,

PAaBHOCUJILHBIE YPABHEHUS.

INJIAHUPYEMBIE PE3VYJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOTr0 BOCIUTAHUS

c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00y4YaIOUIerocsi Kak akTUBHOIO M OTBETCTBEHHOT'O 4JIEHA
poccuiickoro oOIIecTBa, NMpPeACTaBICHUE O MAaTEMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHMH, MpOIENyp TIpakJaHCKOro oOmiectBa (BBIOOPHI, ONPOCHI U JPyroe), yMeHue
B3aMMOJICHICTBOBATD C COIIMATLHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIMSAMU U HA3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HWACHTUYHOCTH, YBAKCHHSI K TMPOILJIOMY |

HACTOSIIEMY POCCUUWCKOM MAaTEeMaTUKH, LIEHHOCTHOE OTHOLICHHE K JIOCTHXKEHUSAM POCCUUCKUX



MaTe€MaTUKOB M POCCHUCKOM MaTEeMaTHYECKOM IIKOJIbI, MCIOJIb30BAaHUE ATHUX JOCTHKEHUH B IPYrUX
HayKaX, TEXHOJIOTHIX, Cepax SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JIyXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapoja, CcGOPMUPOBAHHOCTh HPABCTBEHHOIO
CO3HaHMsI, 3TUYECKOTO MOBEACHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUN HAyKH U
JeSTeNbHOCThIO YUYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJIA B TIOCTPOSHUE YCTOMUMUBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOUYasl ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, pelleHuM, paccy’kKIeHHUI, BOCHIPUUMYUBOCTh K MAaTEMaTHYECKHUM AacleKTaM pa3iMyYHbIX BHJOB
HCKYCCTBA;

5) pusuveckoro BocnuTAHMUSA:

c(OpPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYeCKHWe 3HAHUS B MHTEpecax 3J0pOBOrO U
Oe3omacHOro o0pasza KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBbIO (310pOBOE MUTAHUE,
cOamaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXa, PEryispHas (u3ndeckas aKTUBHOCTH), (PU3NUIECKOE
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOMN JESITEIIbHOCTHIO;

6) TPya10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TpyAy, OCO3HAHUE IIEHHOCTH TPYAONIOOUs, HWHTEpEeC K pazIu4HbIM cdepam
npodeccHoHAbHOM 1eATEHbHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPIIIOKEHUSIMU, YMEHHUE COBEPIIATh
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccuy ¥ peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO HAa MPOTSHKCHUH
BCEH J>KM3HHM, FOTOBHOCTh K aKTUBHOMY YYacTHIO B PEHICHMHM MPAKTHUYECKUX 3a7ad MaTeMaTU4YecKOou
HaIpPaBJICHHOCTH,

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJBTYphl, MOHUMAaHHE BIUSHUS COIMAIBHO-3KOHOMHYECKHUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHON U COLMANbHOW Cpefbl, OCO3HAHHE IJI0OATBHOrO XapakTepa
AKOJIOTHUECKUX MPOOJIeM, OPUEHTANUS Ha MIPUMEHEHHE MAaTEeMaTHUeCKUX 3HAHUW IS PEIICHUS 3a]a4 B
o0JacTu OKpyKarolel cpeipl, MIaHUPOBAHUE MOCTYIKOB M OIEHKH MX BO3MOXHBIX IMOCIEACTBUM IS
OKpY>KalOIIeH Cpeibl;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTUKH, TOHUMAaHUE MaTEMaTHIEeCKON HAyKH Kak c(epbl YeIOBEUECKON e TEIHHOCTH,
9TanoB €€ pa3BUTUS M 3HAYUMOCTU JJISl Pa3BUTHS IUBWIM3ALMM, OBIAJCHHUE SI3bIKOM MaTEeMaTHKU U
MaTeMaTHYeCKON KyJIbTYpOH Kak CpPeICTBOM MO3HAHHS MHUpPA, TOTOBHOCTh OCYLIECTBIIATH NMPOEKTHYIO U

HCCICAOBATCIILCKYIO ACATCIbHOCTD NHAUBHUAYAJILHO U B I'PYIIIIC.



METAINIPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKA MaTEeMAaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUN MEXAy MOHITUSIMH, POPMYIUPOBATEH ONpEAeICHUS TOHITHI, YCTAHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJIacCU(UKALMU, OCHOBAHUS JUIst 0000IICHUS M CPABHEHUSI, KPUTEPUH MPOBOAMMOTO aHANIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BBIBAT CYKJICHUS: YTBEPAUTEIbHBIC U OTPUIATEIIbHBIE,
€IMHUYHBIE, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpeurs B (pakTax, JaHHBIX,
HAOMIOACHUSAX M YTBEPXKACHUSAX, IMpeararb KpUTEpUH IS BBISABICHHUS 3aKOHOMEpHOCTEH U
IIPOTUBOPEYUI;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U HHAYKTUBHBIX YMO3aKIIOUEHH,
YMO3aKJIIOYEHUH 110 aHAJIOTHH;

NpOBOAUTL CAMOCTOATCIIBHO OOKa3aTCJIbCTBA MATCMATUUCCKUX yTBep)K,Z[GHI/Iﬁ (HpHMBIe nu OoT
IPOTHUBHOT0), BBICTpAMBAaTh APTYMEHTAIMIO, MPUBOIUTH HPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHust yudeOHOM 3a1a4yn (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BHIOUPATh
HanOoJee MOAXOAAIIUN C YIETOM CaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ucciieqoBare/ibCKHe AeHCTBUSA:

HCIOJIb30BaTh BOMPOCH! KaK HMCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHUs, (POpPMyIHUpOBaTH BOIPOCHI,
¢bukcupyomye mpoTuBopeyne, NpodIeMy, ycTaHaBIMBaTh UICKOMOE U JAaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATEL CBOIO MO3UIUI0, MHEHHUE,

MNpoOBOAUTL CaAMOCTOSATCIILHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HCCICAOBAHUC TII0 YCTAaHOBJICHUIO
O0COOCHHOCTE MaTeMaTHYeCKOro OOBEKTa, SIBICHHUSA, IPOIECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSIMHU, IIPOLIECCAMH;

CaMOCTOSITENTLHO ~ (popMyIHpoBaTh OOOOIIEHHS W BBIBOABI 1O pe3yjbTaTaM MPOBEAEHHOTO
HaG.HIO,Z[GHI/I}I, HCCIICAO0BaHUA, OLCHUBATH JOCTOBCPHOCTH IOJYYCHHBIX PE3YyJIbTATOB, BBIBOAOB U
000011IecHMI;

MIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE IMPOIIECCa, a TaKXKE BBIABUTATH IMPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBLIX YCJIOBUSX.

Padora ¢ undopmanueii:

BBISBJIATH JePUIUTH MH(POpPMALMK, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOIPOC U JJISl PEIICHUS

3a71a4M;



BBIOMPATh MH(POPMAIUIO M3 MCTOYHHKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (hOPM MpEICTABICHUS;

CTPYKTYpUpOBaTh HH(OpMAINIO, TPEACTaBIATh €€ B pPa3MYHbIX (opMax, HIUIIOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM KPUTEPHUSM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATDH B ()OPMYJITUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBHUSIMU M IEJISIMH OOIIIEHUS, SICHO,
TOYHO, FpaMOTHO BI:Ipa)KaTB CBOIO TO‘-IKy 3p€HI/I}I B yCTHBIX U IMUCBMCHHBIX TCKCTaX, AaBaTb IMOACHCHUSA
10 X0y peLICHUs 3a/1a4i, KOMMEHTHUPOBATh IIOJIy4CHHBINA PE3yIbTAaT;

B Xo7e OOCYXICHHS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl, MPOOJIEMBbI, peraeMoin
3a/1aud, BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha TIOWCK PEIICHHS, COMOCTaBIATh CBOM CYXKICHHUS C
Cy)KI[eHI/IHMI/I ;[pyrI/Ix y‘-IaCTHI/IKOB Jauajiaora, 06Hapy)I(I/IBaTB paBHI/I‘II/IG n CXOICTBO HOBHHHﬁ, B
KOPPEKTHOH opMe GOopMyITHpPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;

NMPEACTABIATh  Pe3yJbTaThl  pEUIEHWs  3aJaud, JKCIIEPUMEHTa,  HCCIICIOBAaHMS, IPOCKTA,
CaMOCTOATENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS € YYETOM 3a7ad MPE3eHTAIMd W OCOOCHHOCTEH

ayIUTOPHH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA

Camoopranuszauus:

COCTaBJIATh IUIAH, aJTOPUTM PEIICHUS 3aJayd, BBIOUPATH CIOCOO pEIIeHUs C YYETOM HMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHHUMA C
y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJaJIeTh HABBIKAMH II03HABAaTENbHOW pE(PIEKCMM KaKk OCO3HAHMUSA COBEpIIAEMBIX JEHCTBHHA U
MBICIMTENIBHBIX MPOILECCOB, HMX pPEe3yJbTAaTOB, BIAAETh CIOCOOAMH CAMOMIPOBEPKU, CAMOKOHTPOIS
Ipolecca U pe3ysbpTaTa peleHrns MaTeMaTHIeCKOM 3a1a4y;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPU PEUICHUU 3a/1a4d, BHOCUTh KOPPEKTHUBBI B
NeSTeIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX, HAWIEHHBIX OIIMOOK, BBHISBICHHBIX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa LEIH U YCIOBUSM, OOBSICHATH HPUYUHBI JOCTHKEHUS WU
HEJOCTHKEHUSI pE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, JaBaTh OLEHKY NMPUOOPETEHHOMY OMBITY.

CoBMecTHan ACATECJIbHOCTD:



MOHMMAaTh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW W WHAWBUIAYAIBHOW pabOTHl NPU PEIICHUU
y4eOHBIX 3a]a4, MPUHUMATh 11€JIb COBMECTHOH JAEATENbHOCTH, TUIAHUPOBATh OPTaHU3alUI0 COBMECTHOU
paboThl, pacmpenensaTb BUABI paldOT, JOrOBapHBATHCSA, OOCYXKAATh MPOLECC M PE3yNbTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJILKUX JIONIEH;

y4acTBOBAaTh B TPYMMOBBIX (GopMax paboThl (0OCYKIeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD» U
WHBIC), BBIMONHITH CBOIO YacTh pPabOThI M KOOPJUHHPOBATH CBOM JEHCTBUS C JIPYTUMHU UYJICHAMH
KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIUU MPOIYKT MO KPUTEPHSIM, cHOPMYITUPOBAHHBIM

Y4aCTHUKaMHU BSaHMOHeﬁCTBHH.

HNPEIMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kjacce oOydaromuiics MOTYYUT CIEAYIOIIME MPEIMETHBIE PE3YJIBTATHI O
OTIENbHBIM TeMaM paboueil mporpaMMbl ydyeOHOro Kypca «Anredpa U Hayalla MaTeMaTH4YecKOTro
aHaIn3a»:

Yucna v BBIYUCTICHUSA:

CBOOOJHO OIEPHPOBATh MOHATHSAMH: pAIlMOHATBHOE YHUCIO, OECKOHEYHAasl MepHoauvecKas Ipoob,
MPOLIEHTHI, UPPALMOHAIBHOE YHUCIO, MHOXKECTBA PAIMOHANBHBIX W JEHCTBUTENBHBIX YHUCEN, MOMAYJb
eWCTBUTEIILHOTO YHCIIA;

MPUMEHSITh IPOOU U MPOLEHTHI /IS PEIICHUS MPUKIATHBIX 331a4 U3 PA3IMYHBIX OTpaciiell 3HaHUH u
peaNbHON )KU3HU;

MPUMEHSTh NMPUOIMKEHHBIE BBIUMCICHMS], MpaBUiIa OKPYTJICHUsS, NMPUKUIKY M OLEHKY pe3yJjbTaTra
BBIUHCIIEHUH;

CBOOOJHO ONEpPUPOBATH TMOHSATHEM: CTENEHb C IENBbIM IMOKa3aTeleM, HCIOIb30BaTh MOIXOJSIIYIO
(dbopMy 3anUCH TEHCTBUTENLHBIX YHCEI ISl PeIICHUS MPAKTUUECKUX 3a/1a4 U MPEJICTABICHUS TaHHBIX;

cBOOO/IHO ONEPUPOBAThH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOI CTENEHU;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM MOKa3aTelNeM;

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: Jorapudm ymcia, 1ecITUIHbIC U HATypaIbHbIC JOrapu(MEI;

CBOOO/IHO ONIEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTCHC YHCIIOBOTO apTyMEHTA,

OTIepUPOBATH MOHATUAMU: APKCUHYC, ApPKKOCHHYC M apKTaHT'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHMs] 1 HEPABEHCTBA:

CBOOO/IHO OTEpUPOBATH MOHITHSIMH: TOXKIECTBO, YPABHCHHE, HEPABECHCTBO, PABHOCHIIHHBIC YPAaBHEHUS
U ypaBHEHUS-CIIEICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbl PEIICHUs pallMOHAJIbHBIX M JAPOOHO-pallMOHAIbHBIX YpPaBHEHHI,

MNPUMEHATh METOJ MHTCPBAJIOB JJIA PCIICHUS HCPABCHCTB,



cBOOOJHO OIEpPUPOBATh TMOHATHUSMU: MHOTOWIEH OT OJHOM IMEepeMEeHHON, MHOTOWIEH C LEeJIbIMU
KO3 pHUIHEeHTaMH, KOPHU MHOTOYJICHA, IPUMEHSATH JeJICHUe MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s pemienus 3anay;

cBOOOZIHO OMNEpUPOBATh MOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHW, MaTpuia, OIpeAeTUuTelb
MaTpuIpl 2 X 2 M €ro reOMETPUYECKUN CMBICI, HCMOJIb30BAaTh CBOMCTBA OMpPEACIHTENS 2 X 2 s
BBIUHCJICHUS €0 3HAUEHUs, IPUMEHATh OINPENEIUTENN ISl PELICHHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUH,
MOJIETIMPOBATh pEalbHbIE CHUTYyallMd C IIOMOUIbIO CHCTEMbI JIMHEHHBIX YPAaBHEHMM, HCCIIEN0BaTh
MIOCTPOCHHBIE MOJETU C TOMOINBIO MaTpHUIl U ONpEIeNIHUTENe, WHTePHPETUPOBATh MOIYyUEHHBIH
pe3yInbTar;

MCIOJIb30BaTh CBOMCTBA JCHCTBUN C KOPHIMU JJISl MPEOOpa30BaHMsI BHIPAXKECHUH;

BBIMOJIHATE PEOOpA30BaHUs YHUCIOBBIX BBIPAKEHUH, COAEP)KAIIMX CTENEHW C PaAlMOHAIBHBIM
MOKa3aTeseM;

MCIIOJIb30BaTh CBOMCTBA Jorapu@moB /it MpeoOpa3oBaHusl JOrapu(MUUECKUX BhIPAKECHMUIA;

CBOOOJHO OIEpPHUPOBATh TMOHATHAMM: HUppalMOHAIbHBIC, TIIOKa3aTelbHbIe M JOorapupMHUUEcKue
YPaBHEHHUsI, HAXOAUTh UX PELIEHUS C NOMOULIbI0 PAaBHOCHJIBHBIX IIEPEXO0B UM OCYILIECTBIISAS IPOBEPKY
KOpHE;

MPUMEHITh OCHOBHBIE TPUTOHOMETpUUECKHe (OpMyJibl A MPeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAKCHU;

CBOOOJHO ONEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHME, MPUMEHSATh HE0OXOIUMbIE
(bopMyIIBI 17151 pelIeHus] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHMUIA;

MOJIETIMPOBATh pealibHble CHUTYallMd Ha S3bIKE€ aireOpbl, COCTaBISATh BBIPAKEHUS, YPAaBHEHWS,
HEPABEHCTBA [0 YCJIOBUIO 3aJauyd, MCCIEA0BATh IOCTPOECHHBIE MOJEIM C HMCIOJIb30BAaHUEM armapara
aJreOphl.

DOyHKUUM U TPapuKu:

CBOOOJITHO OIEPUPOBATh MOHATUAMH: (YHKIHS, CIOCOOBI 3adaHus (YHKIMU, B3aMMHO OOpaTHBIE
¢byHKIMH, KOMIO3UIMA (YHKIHMHA, Tpapuk (QYHKIUH, BBINOJHATH 3JIEMEHTapHbIe NpeoOpa3oBaHUs
rpaduKoB QyHKIHH;

cBOOOHO ONEpUPOBATH MOHATUSIMH: 00JACTh OMpEENIEHUs U MHOXKECTBO 3HAYEHUM (YHKIMH, HYIU
(GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJHO ONEpPHPOBATH MOHATUSAMHU: UYETHBIE M HEUYETHbIC (DYHKIMH, NEpUOANYECKHE (YHKIHH,
INPOMEKXYTKH MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl M MHUHUMYMBI (yHKIUHM, HauOoibliee U

HauMeHbIlIee 3HaueHue (PYHKIIMH Ha TPOMEKYTKE;



cBOOOJHO ONEpUPOBATH MOHATUSMU: CTENEHHass (QYHKUHSA C HATypaJbHBIM M IEJIBIM IOKa3aTeleM,
rpaduK cTerneHHON (YHKIMU C HATypaJIbHBIM U IIEJIBIM IOKa3aTesneM, Tpaguk KOpHS N-OH CTENEHH Kak
(byHKIMK 0OpaTHOM CTETIEHH C HATypaJIbHBIM IOKa3aTeleM;

ONEpUPOBATh TOHATHSAMH: JHMHEHHAs, KBagpaTW4yHas U JOpOOHO-IMHEWHas (YHKIHMH, BBIIOJIHATH
3JIEMEHTapHOE UCCIIE0BAHNE U TTOCTPOEHUE UX IpaUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: MOKa3aTelbHas U Jorapupmuueckas (pyHKIUH, UX CBOHCTBA U
rpaduKu, UCIIOIB30BATh UX IpadUKH s peIICHHs] ypaBHEHHIA;

cBOOOIHO OIIepUpOBaThH MOHATHSIMHU: TPUTOHOMETpHUYECKas OKPYXHOCTb,
MCIO0JIb30BaTh Irpaduku GYHKIMI 1715 UCCIIEIOBAHMSI POLIECCOB U 3aBUCUMOCTEH MpHU pellIeHu  3aa4 U3
ApYyruxX Y4eOHBIX TPEAMETOB M pPEaJbHOM IKHU3HH, BBIpaXKaTh (HOpMyJIaMU 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU;

Hauyana maTeMaTH4yecKoro aHajimsa:

cBOOOIHO OINEpPUPOBATh MOHATUAMU: aprUPMETHUECKas U TeoMeTpuyecKas mporpeccusi, 0eCKOHEYHO
yObIBaroIasi reoMeTpuuecKasl MPOrpeccHsi, THHEHHbBIN M AKCIOHEHIMATIBHBIN pocT, GopMylia CI0XKHBIX
MPOIICHTOB, UMETH MPEJICTABICHHE O KOHCTAHTE;

MCIOJIb30BaTh MIPOTPECCUU JIJISl pELICHHS] pealIbHbIX 3a]1a4 MPUKJIAJHOTO XapaKTepa;

cBOOO/IHO ONEPUPOBATH MOHITUSIMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHuUs TOCIIEI0BATEIbHOCTEMH,
MOHOTOHHBIC U OTpaHHYEHHBIE MTOCIEI0BATEILHOCTH, TOHUMATh OCHOBBI 3aPOXKICHUS MaTEMAaTHYECKOTO
aHaJIM3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJITHO OIEPUPOBATh MOHATUSIMH: HENpPEpPhIBHbIE (YHKIIMH, TOYKH pa3pbiBa rpaduka (QyHKIINH,
ACUMIITOTHI rpaduka PyHKITUH;

CBOOOJTHO OIEpUPOBATH MOHATHEM: (YHKIMs, HENpepbiBHAas Ha OTpE3Ke, MPUMEHSATh CBOWMCTBA
HETpPepbIBHBIX (QYHKIMIA /U1 peleHus 3aad;

cBOOOJIHO ONEpUPOBATH MOHATHUSMHU: TepBas M BTOpas MPOW3BOJAHBIE (DYHKIMM, KacaTeiabHas K
rpaduky GyHKINH;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO M KOMITO3UIIMM JBYX (DYHKIIMH, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI TPOU3BOIHOM JJIsl pEIIeHUs 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

HCTIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJs OMHCAHUS PEATbHBIX IPOLIECCOB U SIBICHHM,
IIPH pEIICHUH 33]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

cBOOO/IHO ONIEPUPOBAThH MOHATUSMU: ONIpeieNieHUE, TeOpeMa, ypaBHEHHe-CIIeICTBUE, CBOMCTBO
MaTeMaTHUYeCKOT0 00BEKTa, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.



TEMATHYECKOE INTAHUPOBAHUE

Ne | HaumenoBanue pasgenoBu = Koa. Coaep:xanue OcHOBHBIE BUbI JeSITeTIbHOCTH DJleKTpOHHbIE (LM (POBbIE)
n/  TeM IPOrpaMMbl yac 00y4aroIuxcs o0pa3oBaTeIbHbIE PeCypChI
1
MHOXECTBO AEMCTBATEIBHBIX 24 MHOKECTBO, Ollepaliy HaJl Hcnonb30BaTh TEOPETHKO- https://resh.edu.ru/subject/lesson/

yucel. MHOTOUYJIEHBI.
PamyonansHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX ypaBHEHUH

MHO>KECTBaMH U UX CBOMCTBA.
Juarpammel Diinepa—BeHnHa.
[Ipumenenue TeopeTUKo-
MHO>KE€CTBEHHOTO ammapaTa Jjist
peuienus 3anad. PaninoHansHble yuca.
OOBIKHOBEHHBIC U IECSITHIHEIC POOH,
MIPOIICHTHI, OECKOHEUHBIE
nepuoaudeckue apoou. [IpumeHenue
JpoOeit v MPOIIEHTOB JIJISl PEIICHHS
MPUKJIAHbIX 3a4a4. JleficTBUTENIbHbIE
yucia. PanmonanbHbie 1
HppaLMOHAJIbHBIE YUCIIA.
Apudmerndeckre oneparyn ¢
JIeHCTBUTENIbHBIMU YynciaMu. Moyib

I[CfICTBHTCHLHOFO YHCIIa ¥ €T0 CBOMCTBA.

[TpnbGamxEHHBIE BEIYUCIICHUS, TIPaBHIa
OKpYTJICHHUS1, IPUKU/IKA U OLIEHKA
pe3ysbrara BeluucieHuil. OCHOBHbIE
METO/IbI PEIIEHHUS 1IEJIbIX U APOOHO-
paLMOHANIBHBIX YPaBHEHUI 1
HEpPaBEHCTB. MHOTOUJIEHBI OT OJHOU
nepeMeHHOH. Jlenenne MHOTO4IIeHa Ha
MHOTO4WIEH ¢ ocTaTKkoM. Teopema be3y.
MHOTOWICHBI € IENBIMU
kodpdunueHramu. Teopema Buera.

Pemenue cucreM NMMHENHBIX ypaBHEHUH.

Martpuna cucTeMbl THHEHHBIX
ypaBHeHUH. OTpeienTeNb MaTPHILbI
2x2, ero reOMeTpHUUECKUl CMBICT U
CBOMCTBA; BBIYUCICHUE €TO 3HAYCHUS;

MHOKECTBEHHBIN aNmapar I OMUCaHUs
X0Jla pelleHHs] MaTeMaTHYECKUX 3a/ad, a
TaKXKe PeaIbHbIX MPOLIECCOB U SBJICHUIL.
OnepupoBaTh NOHATHSAMH: PALIUOHATIBHOE
YHCII0, OECKOHEUHAask IepHOInYecKast Apo0b,
IIPOLIEHTHI; UPPALIMOHATIBHOE U
JIeIICTBUTENIBHOE YUCIIO0; MOAYJIb
JIeIICTBUTENILHOTO YHCIIA;HCIO0JIb30BATh 3TU
MOHATHS NIPH ITPOBEACHUU PACCYKICHUN 1
JI0Ka3aTeNbCTB, MPUMEHSATh 1poOH 1
MIPOLIEHTHI JJIs1 PELICHUS MMPUKIATHbBIX 3a10a4
13 pa3IMyYHbIX OTpACiel 3HaHUU U peaabHOU
KH3HH.

Hcnonp3oBaTh npuOMKEHHBIE
BBIUNCIICHUS], IPAaBUIIAa OKPYTIICHUS,
MIPUKUIKY U OLIEHKY pe3yJIbTara
BBIYMCIICHUM.

IIpuMeHsTh pa3nu4HbIe METOIBI PEIICHU
paIMoOHANIBHBIX U IPOOHO-paIMOHATIBHBIX
YpaBHEHMH; a TAKKEMETOJl HHTEPBAJIOB IS
pellIeHNs HEPaBEHCTB.

OnepupoBaTh NOHATHAMH: MHOTOYJIEH OT
OJIHOM MepeMeHHOM, ero KOpHHU;
NPHMEHSATD JEJICHUE MHOTOUYJIEHA Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy besy u
TeopeMmy Buera mist pemeHus 3agau.
OnepupoBaTh NOHATHAMM: CHCTEMA
JIMHENHBIX YPaBHEHUH, MaTpULa,
OTIPEICITUTENTh MATPHIIBL.

Hcnonb30BaTh CBOMCTBA ONPEACINUTENS
2X2 i1 BRIYKMCIIEHUS €T0 3HAYEHHS,
NPHUMEHSATh ONpPEAETUTENH Ul PELICHUS
CHCTEMBI JIMHEITHBIX ypaBHEHUH.
MoaeaupoBaTh peabHbIE CUTYALHH C
TIOMOIIBIO CUCTEMbI JIMHEHHBIX YPaBHEHUH,

611/
https://resh.edu.ru/subject/lesson/
7234/conspect/248860/
https://resh.edu.ru/subject/lesson/
7268/main/248305/
https://resh.edu.ru/subject/lesson/
3778/start/158733/
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MIPUMEHECHHE OMPEISITUTEIS IS
peIIeHHs CHCTEMBI JTMHEHHBIX
ypaBHeHU. Pellienne npukiiaaHbx
3a[a4 C MOMOIIBIO CUCTEMBI TMHEHHBIX
YypaBHEHHH

HCCJ1e10BaTh IOCTPOCHHBIE MOJIEITH C
MTOMOIIIBI0 MATPHII ¥ ONIPEICTUTEIICH,
HHTEePNPEeTHPOBATH TOTYICHHBIN
pe3ynbTar

OyHKIKMU B TPadQUKH. 12 OyHKITHSA, CTIOCOOBI 3aauus QYHKIMH. | OnepHpoBATH MOHATHIMHU: QYHKITHS, https://resh.edu.ru/subject/lesson/
CreneHHast pyHKIHS C HEIbIM B3aumuo o0OpaTHbIe (GYHKIHH. croco0sl 3aianust GyHKINN; B3AUMHO 5498/start/272542/
nokasarejeMm Komnosuuus ¢pyskuuii. Ipaduk obparible GYHKIMHI, KOMIO3HIHMS QYHKIMH,
rpaduk GyHKIHMH, 001aCTh ONpeeIeHuUs U
GbyHKIUH. DIeMEHTapHbBIC .
5 . MHOKECTBO 3HAYCHUI (YHKIUH, HYJIH
npeoGpasoBaHis rpauKos GyHKIHUH. (byHKUIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
OGnacTh OnpesesneHus i MHOXKECTBO JUHEWHAs, KBa[paTUIHAs, POOHO-THHEHHAS
sHayeHul Qpyukun. Hynm ¢pyHkmm. U cTeneHHas GyHKIUH.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. BBINOJIHATH dJIeMEHTaPHBIE
UYérHble 1 HeUETHBIE (QYHKIINH. npeodpaszoBanus rpaQuKoB ByHKIIHiA.
Tepuomueckue hyHKIH 3HATb U YMeTh I0KA3bIBATh YETHOCTD HIIH
HEYETHOCTD (DYHKLUH, IEPHOTUIHOCTD
ITpoMeKyTKH MOHOTOHHOCTH (DyHKITHH.
M (GYHKIUH, HAXOAMTH IIPOMEXYTKH
AKCHMYMBI M MEHUMYMBI (QyHKUHH. MOHOTOHHOCTH ()YHKIIMH, MAKCHMYMBI 1
HauGosbiiee 1 HAaNMEHbIIIEE 3HAUCHUEC MHHEMYMbI (YHKIHH, HAHOOIIbLICE 1
GbyHKIUH Ha TpoMexyTKe. JInHeHHas, HaWMEHbIIIee 3HAUCHUE (HYHKIINH Ha
KBaJpaTHYHAas U APOOHO-THHEHHAs MPOMEKYTKE.
GyHKIUH. DJIEMEHTapHOE UCCIICA0BaHHE
. | ®opMyJIHMpPOBATH HHIIIOCTPUPOBATH
Y MOCTPOCHUE IPAPHKOB 3THX (QYHKIIHIL. N ol
rpagu4ecKUCBOMCTBA IMHEHHOI,
CreneHs ¢ HeNbIM NoKasartesieM. buHom KBa/IPATHYHOR, APOGHO-THHEHHOM 1
Herorona. Crenennas GyHKIHS C CTETICHHOM ()yHKIIHA.
HATYPAITBHBIM H IIEJIBIM ITOKA3aTEIIEM.
E& cBoiicTBa 1 rpaduk Beipaxkath (popMyJIaMHU 3aBUCUMOCTH
MEXTy BeTHINHAMH.
3HaTh onpeeeHUe H CBOMCTBA CTENICHN C
LeTIBIM ITOKa3aTeNneM; HOAXOIAIYI0 GopMy
3aIIMCH JICHCTBUTEIBHBIX YHCEN IS
peIICHNUs PaKTUYEeCKUX 3a1a4 U
HpeNCTaBICHUS JaHHBIX
Apudmernueckuii KOpeHs N- 15  Apudmernueckuii kopeHb HaTypainbHOH = DOPMYJIHPOBATh, 3aHCHIBATH B https://resh.edu.ru/subject/51/10 /

OH CTEMEHH.
HppanuoHanbHble ypaBHEHUS

CTETIEHU U €ro CBOICTRA.
[TpeoOpa3oBaHMsT YUCIOBBIX
BBIpaXKE€HUIL, COAepKALINX CTEEHU U
KopHU. MppanyioHansHble ypaBHEHUS.
OCHOBHBIE METOIBI PELICHUS
HppaIMOHAIBHBIX YPAaBHEHHH.

cHUMBOJIN4YecKoi popMe U UCTIONIB30BATh
CBOMCTBA KOPHS N-0¥ CTENIEHU IS
peoOpa3oBaHUs BEIPAKEHUH.

HaxoanThb pemeHust HpparrioHaIBEHBIX
YPaBHEHUH C OMOILBIO PABHOCHIBHBIX
[IEPEX0I0B WIIM OCYIIECTBIISISI POBEPKY
KOpHEH.



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/51/10

PaBHOCHIIBHBIE IEPEXOABI B PEIICHUN
HAppalMOHANLHBIX ypaBHEeHUH. CBOMCTBA
1 TpaduK KOpHS N-0i CTETIEHN KaK
(dyHKIMH 00paTHOM CTEeTIeHH C
HaTypaJIbHBIM MTOKa3aTeIeM

Crpourtbrpaduk GyHKIHA KOpHS N-OH
CTETIeHU KaK 00paTHOH It HyHKIIHH
CTETIeHU C HATypalIbHBIM MOKa3aTeIeM

IMokazarenbHast GyHKIHSL. 10 CrereHb ¢ palMoOHANBHBIM TTOKa3aTeneM = PopMyJHpoBaTh ompeneenue crenenun ¢ | https://resh.edu.ru/subject/51/10 /
ITokazarenbHbIE ypaBHEHUS u e€ coiictBa. [lokazaTenbHas palMoOHaIBPHBIM IIOKA3aTEJIEM.
(dbyHKIMSA, €€ CBONCTBA U TpaduK.
BEINONHATE MPe0Opa30BaHUS YHCITOBBIX
Hcnonp3oBanue rpaduka QyHKIUAH IS o
% BBIPQKCHUH, COJIEPKANIUX CTEIICHH C
peureHus ypaBHeHui. [lokazaTensHbie PALMOHATLHBIM [IOKA3aTENEM.
ypaBHeHUsI. OCHOBHBIC METOTBI
pelIeHUs TOKa3aTeIbHbIX YPaBHEHUH Hcnonb3oBath uMppoBbIe pecypesl A
MOCTPOCHHMS TpadKa MoKa3zaTeIbHON
(GYHKIMM ¥ U3y4YeHUs €€ CBOWCTB.
HaxoauTh penieHus moKa3aTelbHbIX
YpaBHEHUH
Jlorapudmudeckast GyHKITHSL. 18 | Jlorapudm uucna. CoiicTBa JlaBaTh onpeaeeHue jorapupma 4ncia; https://resh.edu.ru/subject/51/10/
Jlorapudpmuyeckue norapudma. JlecATHuHbIC U ACCATHYHOTO U HATYPAILHOTO Jorapudma.
ypaBHEHHS HaTypasIbHBIE JIOTAPH(MEL. Hcnonb30BaTh CBOMCTBA TOTapuhMOB
N JUISTIpeoOpa3oBaHus JIOTapUPMUIECKUX
[IpeoOpa3oBaHue BRIpaXKCHUH, o
BBIPAKECHU.
COZIEPKAIIIX JIOTAPH(MBL. B Ctpouts rpadux gorapuMuIecKoi
Jlorapudmuraeckas ¢pynkmus, e& (byHKIUM Kak 00paTHOH K IOKa3aTeNbHOH U
cBoifcTBa u rpaduk. Mcrnonbs3oBanue HCMOJIB30BaTh CBOMCTBA JIOTapu(pMHUICCKOI
rpaduka QyHKIHH IS peIIeHUs (GYHKIUU 1S peIICHUs 3a/1ay.
ypaBHeHwuii. Jlorapupmudeckue HaxoanThb perieHus 10rapuQMIUIeCKIx
ypaBHerHs. OCHOBHbIE METOMbI YpaBHEHHIA C MOMOIIBIO PABHOCHIIBHBIX
MEePEeX0/I0B MM OCYIIECTBIISS TPOBEPK
peIeHus JoTapuPpMHIECKIX KogHeﬁﬂ yit POBEpKY
ypaBHEHHit. PaBHOCHIIbHBIE [TEPEXO/IBI B
peIICHUH JTOTapu(PMUISCKIX
YpaBHEHHH.
TpHUrOHOMETPHIECKHE 22 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC JaBaTh onpeesieHUs1 CHHYyCa, https://resh.edu.ru/subject/lesson/

BEIPAKCHUS M ypaBHCHUS

YHCIIOBOTO apryMeHTa. ApKCHHYC,
apPKKOCHHYC M apKTaHI'€HC YHCIOBOTO
aprymeHTa. Tpuronomerpuueckas
OKpPY>KHOCTb, OIpEICTICHHE
TPUTOHOMETPUYECKUX (PYHKIIHH
YHCIOBOro aprymenTa. OCHOBHBIE

KOCHHYCa,TAaHI'€HCAa 1 KOTaHI'€HCa
YHCJIOBOI'0 apryMeHTa; a TaKK€ apKCUHYCa,
APKKOCHHYCA U apKTaHI'€HCA YuCJia.

IIpyMeHsATH OCHOBHBIE
TPUTOHOMETPHUIECKHE (HOPMYIIBI IS
peoOpa3oBaHus TPUTOHOMETPHYECKIX

6019/start/199181/
https://resh.edu.ru/subject/lesson/
3863/start/199212/
https://resh.edu.ru/subject/lesson/
4735/start/199274/
https://resh.edu.ru/subject/lesson/
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TPUTOHOMETPHUYECKHE (HOPMYIIBL.
[Ipeobpa3oBanue TPUTOHOMETPHIECKUX
BbIpakeHui. Perenue
TPUTOHOMETPUUECKHUX YpaBHEHUHN

BBIpAXKECHUH.

IIpumeHsiTH HOPMYIIBI TPUTOHOMETPHU LIS
pellIeHHs] OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKHUX YPABHEHUIT

6320/start/200020/

[MocnenoBarensHOCTH U 10 [TocnenoBarenbHOCTH, COCOOBI OnepupoBaTh NOHSITHSIMH: https://resh.edu.ru/subject/lesson/
MIPOTrPECCHU 3a7aHus [OCIeq0BaTeIbHOCTEH. MeTox | TOCIEN0BATENLHOCTD, CIIOCOOBI 3a/1aHus 2003/main/
MaTeMaTHIECKOH MHIYKIHH. HOCIEN0BATCILHOCTEN, MOHOTOHHBIC H https://resh.edu.ru/subject/lesson/
OrpaHUYCHHbIE MOCIIEA0BATENbHOCTH;
MOHOTOHHBIE ¥ OTpaHUYEHHbIE p A ’ 4921/conspect/200886/
- UCCJIe0BATh M0CIIEI0BATEIbHOCTH Ha httos-//resh.edu.ru/subiect/I /
TOCJICAOBATCIILHOCTH. ICTOPHS aHaIu3a MOHOTOHHOCTb M OIPAHHYEHHOCTb. ps://resn.edu.ru/supject/iesson
0eCKOHEYHO MajbIX. ApupMeTHUecKas U 5223/conspect/326716/
reoMeTpUYECKast POrPECCHH. [Mosy4aTh npeacTaBiIeHHe 00 OCHOBHBIX
BeCKOHEUHO yObIBAKOLLAs UIesX aHanu3a 6ECKOHEYHO MaJIbIX.
reomerpuueckas nporpeccust. Cymma .
5 5 . JaBathb onpeesienne apupmMeTHIecKoit u
CCKOHCHHO yORIBAIOLICH reOMETPUUECKOI MPOrpeccuu.
reOMETPUYECKOM ITPOTPECCHH.
JIuHeitHbI U SKCIOHEHMANBHBIN POCT. Jloka3pIBaTh CBOWCTBAAPUPMETUICCKON U
Yucio e. (DopMyna CJIOJKHBIX FeOMeTqueCKOﬁ nmporpeccumn, HaxoaAuThb
npotenTos. Mcnonp3opanme CYMMY JICHOB NPOTPECCHH, & TAKKE CYMMY
qIIeHOB OECKOHEYHO yORIBatOIIeH
MPOTPECCHH IS PEIIEHUS PeaIbHBIX 9
reOMETPUYECKOM MPOrpecCcuu.
3aj1a4 MPUKJIaIHOTO XapakTepa
Hcnonb30BaThIPOrPECCHH JJISL PEIIIEHHS
3aj1a4 MPUKII4HOTO XapaKTep.
IMpumensiTe GOpMYITy CIOKHBIX MIPOIICHTOB
JUTSL PELICHUS 33124 U3 PEATbHON MPAKTHKH
HermnpepsiBabie GyHKITHHA. 20 Hermpeprisabie GpyHKINN 1 UX CBOMCTBAa. | OnepHpoBATH MOHATHSIMME:QYHKIIHS https://resh.edu.ru/subject /51 /10/

[IpousBonnas

Touka pa3pbiBa. ACUMITOTHI TPahUKOB
¢ynkmii. CBoiicTBa GyHKIUH
HETpephIBHBIX Ha OTpe3ke. Merox
UHTEPBAJIOB JUIs PELICHNUS HEPABEHCTB.
IIpuMeHeHHEe CBONCTB HENPEPBIBHBIX
¢byHKUni 1 pemeHns 3agad. [lepsas n
BTOpasi MPONU3BOAHBIE (DYHKIIUH.
OmnpeneneHne, reOMETPUIECKUN 1
(u3MIecKnii CMBICI TPON3BOTHOM.
YpaBHEHHE KacaTeIbHON K TpaduKy

HeMpepbIBHAsL Ha OTPE3Ke, TOYKa Pa3pbiBa
(GyHKINHN, aCUMIITOTA TpaduKa QyHKITHH.

IIpumMeHsiTH CBOICTBA HENPEPBIBHBIX
(bYHKIMN JUTS pelIeHus 3a/1a4.

OnepupoBaTh NOHATUSIMU:TIEPBAs U
BTOpasi MPON3BOIHBIE (YHKIINN; IOHUMATh
(u3HYECKUN U TEOMETPUICCKUH CMBICIT
MIPOU3BOHOM; 3aMKUCHIBATh YpPaBHEHUE
KacaTeJbHOM.

BbI4MCJISITH IPOU3BO/IHBIC CYMMBI,
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¢ynkun. [Ipon3BoaHbIE 31€eMEHTapHBIX
¢ysakunit. [Ipon3BoaHas CyMMEL,
MIPOU3BEACHUSI, YACTHOTO ¥ KOMITO3HIIHH
GyHKIHN

NPOU3BEICHHS, YACTHOTO U CIOKHOM
¢byHKINN.

M3y4aThipon3BoiHbIE 2IEMEHTapHBIX
byHKIMHA.

Hcnoab30BaTh reOMETPUUECKUN U
(u3HYECKUN CMBICT POU3BOIHOMN JIJIS
peIIeHus 3a1aq

[ToBTOpenue, 06001IeHNE, 5 OCHOBHBIE IOHATHS Kypca anreOpsl 1 IIpuMeHsITH OCHOBHBIE TOHATHS Kypca

cUcTeMaTH3alus 3HAHUN HaJaJl MaTeMaTudeckoro aHanmsa 10 anreOpbl 1 HaYal MaTEMAaTHYECKOrO aHAIN3a
Kimacca, 0G0BIICHIE i CHCTeMATH3AIHS JUTS PELICHUS 337124 U3 PealibHON JKU3HU U
SHAHH JPYTHX IIKOJBHBIX MPEMETOB

Bcero 136




YYEBHO-METOJNYECKOE OBECIHEYEHUE OBPA3OBATEJIbBHOT' O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Anrebpa u Havana maremarudeckoro ananmu3a. 10-11 kimaccel. ba3oBblit U yriryOneHHBINH ypOBHU/

[I.A.AmumoB — M., [Ipocsemienne, 2020

METOJAUYECKHUE MATEPHUAJIbI VIS YUUTEJISA
Meromuueckoe nmocodue. Maremaruka. 10-11 ximaccel yrinyonenHsii ypoBens (2023 r.) Ha caiite

ECOO

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
- OTKpBITHIN OaHK 3a7aHui 10 MaTemaTuke WWW.fipi.ru

- denepanbHBIN [IEHTP TECTUPOBAHUST WWW.IUStest.ru

- Pemry EI'D https://ege.sdamgia.ru/
- PO https://resh.edu.ru/
- ECOO https://content.edsoo.ru/lab/subject/7



https://edsoo.ru/2023/08/15/%d0%bc%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0-%d1%83%d0%b3%d0%bb%d1%83%d0%b1%d0%bb%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9-%d1%83%d1%80%d0%be%d0%b2%d0%b5%d0%bd%d1%8c-%d1%80%d0%b5%d0%b0%d0%bb-2/
http://www.fipi.ru/
http://www.rustest.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/7

	​ Методическое пособие. Математика. 10-11 классы углубленный уровень (2023 г.) на сайте
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