AHHOTauMsA padoyeil mporpamMMbl mo ajaredpe M HayaJly MaTeMaTHYeCKOIro
ana;au3a 10 kaace (yriy0/1eHHbII YPOBEHBD)

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYnBAET MHCTPYMEHTAIbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbl, (opMUpyeT
JIOTUYECKOe M aOCTPAaKTHOE MBIIUICHHE 00YyYalolKUXCsl HA YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JAPYTUX
auciuIuiiH. B paMkax naHHOro ydeOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (QopMyaupyeT CBOU
JTOCTH)KEHUSI B MAaTEMaTUUYECKOU (popme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrOo aHajiu3a 3aKjajblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX JUIS JajbHEUIIEro oOpa3oBaHHS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMH ajureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone usydyenus ydyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanM3a» OOy4YaroNIMecs IMOJy4YalOT HOBBIA OMNBIT PEIICHUS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM IOTEHIIAATIOM,
KOTOpBIN peanu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOoJOKUTENbHON  KOHUEHTpPAllMM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Merommku oOydeHus anrebpe W HadajaM MaTEeMaTHYEeCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YEeHUS.

B crpykrype yueOHOro kypca «Anredpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICIICHBI CIEAYIOUIUE COJIepKATEeIbHO-METOquYecKue auHuu: «Hucna
U BbIYUCHeHUs», «DyHKIUU U rpadukny, «YpaBHEHUS U HEpaBEeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJIEPKATEIbHO-METOAMUECKHAE JIMHUM HM3Yy4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIIHEro oO0Iiero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasfenamu. JaHHBIA
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cede
COJIEp)KaHUE HECKOIbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TakKuX Kak anrebpa,
TPUTOHOMETPHS, MaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMIUPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaJbHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MMOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKas JTHHHS «YWclia W BBIYMCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOS MCIOIB30BaHUE PA3TMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIONHSIIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIHEIU(PUICCKUE 3aJa4d W OIEpaluu: JCJIICHHE HaIelo,
ONIEPUPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHON CTENEHHW HAa MHOXXECTBE KOMIUICKCHBIX YHCEI.
bnaromapss mocnenoBaTeIbHOMY pPACIIMPEHHMIO Kpyra HCHOJIb3YEMbIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMs JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aIHsL.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene IlporpamMmmbl TpeIyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynapTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEIIEHHUs
palMOHANBHBIX, HMPPALHOHAIBHBIX, IOKAa3aTEeNbHBIX, JOTapuOMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmeTpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCHIOIB3YIOTCS MpPH



uccinenoBaHul (PYHKIUMNA C TMOMOIIBIO MTPOU3BOJHOM, IPU PEUICHUU MPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUN ()YHKIIUH.
JlanHasi conepkaTesibHasi JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBITIOJIHATHL  pacu€tel 1o  ¢dopmynaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKkKe BbIPaKEHU,
coJiepKallluX cTeneHu u Jorapudmel. braromaps uzydeHHro anareOpanyecKkoro
Marepuajia TPOUCXOIUT  JajbHEHIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBINUICHUSI O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JI€TYKTHBHBIX
paccyxjaeHudt, paboTel C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. Ausredpa
npemiaraetr d(pQGeKTUBHbIE HWHCTPYMEHTBI [IJIi PEHICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aja4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOMKHOCTH Kak
SI3bIKA HAYKH.

ConepxatenbHo-MeTonuueckas JuHus «DyHKMM u  rpaduKu» TECHO
nepervieTaeTcss ¢ APYTUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIIEA0BATEILHOCTh U3YUeHUs MaTepuaia. M3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIOTapu(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpauKoB, HCMOJb30BaHUE (DYHKIMM ISl pelIeHHs 3aJa4d U3 IPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk W C pEIICHUEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOpMYIaMu 3aBUCHUMOCTH MEXIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh MOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUU HAIlleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOU. Ero msydenue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTEeMaTUYECKUX, TaK U MPUKIAAHBIX 3ajad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uKky  CIOXKHBIX (QYHKIUNA, OMPENeNsiTh WX HauOONbIINEe W HAMMEHBIIHNE
3HAYEHWS, BBIYHUCIATH IUIOMAAU (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
yCKOpeHHus TmpolieccoB. JlaHHasi coaepkaTenbHas JHHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMaTUYECKHUX MOJIeNIed peallbHbIX CHUTYaIUH,
MO3BOJIIET HAXOJWUTh HAWJy4Ylllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIE
COI[MAIbHO-KOHOMUYECKUX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (OPMaNbHO-JIOTUYECKOTO U
KpEaTHUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOywaromuecs: y3HarT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUSI MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si DIEMEHTBhl TEOPUM MHOXKECTB M MAaTeMAaTHYEeCKON JOTruku. TeopeTHko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJBbHOW MaTeMaTUKHU
U TIpeajaraloT HamOoJiee YHUBEpCANbHBIM SI3bIK, OOBEIUHSIONIMI BCE pa3ieibl
MaTeMaTUKu Hu €€ TMPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTUUYECKUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  IMOCTPOCHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTyallui, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO ammapara ainreOpsl U
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Haudajga MaTeMaTUYECKOTO
aHanuza» orBoauTcs 272 daca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue aApoou. [lpumenenue apobGelt W MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BRIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS U ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[Ipeo6Gpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METOTbI perieHus

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BbIPAXKEHHM. PellileHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUU CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHEHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWM. PelieHune NpUKIAAHBIX 3a4a4 C [OMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIusA, crnocoObl 3ananus ¢GyHKuuH. B3aumMHO o00paTHble (QYHKIMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
¢ynkiuu. TlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Has W JIpOOHO-IHHEHHAs (QYHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKUMS ¢ HATypaJdbHBIM U 1IEJbIM NoKa3atenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduK KOpHA N-Oi cTenmeHW Kak (QyHKIUM oOpaTHOMU
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QDYHKIIMOHAJIIHBIE 3aBUCUMOCTH B pEaJbHBIX IpOLIECCAX M SIBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHMs IOCJIEIOBATENLHOCTEH. MeTton
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOILIEH reOMETpHUECKOM
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE NPOrPECCHMU Ul PELICHMs] pPealbHBIX —3a1a4
MPUKJIAJHOIO XapaKTepa.



HenpepoiBubie (yHKIMM U ux cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3MUecKHil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKy (PyHKIIHMH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUUCKON MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUICKOro Haponaa, cPopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOT0 U 0€30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIUTAHMSA:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaThH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW KYJIbTYpbl, TMOHHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKaroliel cpebl, IJIaHHPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cepbl YeTOBEYECKOH ESITeNIbHOCTH, ATAloB ¢
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAITBLHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, €IMHUYHbIE, YaCTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CHOCOO perieHuss ydeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEUYHE,  MpolJIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro o0ObeKTa, BJIECHUs, poLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
NPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIUIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITEJIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA IEJIA U YCIOBHSIM, OOBSICHATH TPHYNHBI
JTOCTH)KCHUS WU HEJIOCTHKCHHUS PE3yJbTaTOB JNEATEIbHOCTH, HAXOAUTh ONIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOM
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATH OpPraHU3AIMI0 COBMECTHOM pPabOThI, pachpeneisTh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hadajga MaTeMaTHIECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCJIO, MHOMXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb JCHCTBUTEIHPHOTO YUCIIA,;

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOMKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, TPUKUIKY U
OIICHKY pe3yJIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEIIEHUS PAIUOHAIBHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JI€JICHME MHOTOYJIEHAa HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJIB30BAaTh CBOMCTBA OMNpenenuTens 2 X 2 g BBIYUCIEHUS €ro 3HAYEHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIIMPOBATh PEAIBHBIE CUTYAllMU C IMOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUUA C KOpPHSAMH IS TpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBONCTBA aorapupMoB TUTSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOIHO ONEpUPOBATh MOHSATUSMU: HppPAIMOHANbHBIE, MOKa3aTelbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (QOPMYNBl Ui  pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB QyHKINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NePUOTNYECKUE (PYHKITHH, TPOMEKYTKH MOHOTOHHOCTH (D)YHKIIUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIIUH, HauOoJblllee W HaWMEHbIIee 3HauYeHWe (QyHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokasaTeneM, rpaduk KOpHs N-0oi cTeneHu Kak (yHKIUU OOpaTHOM CTEHEHM C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
dbyHKIMM, WX CBOWCTBAa W TpadUKH, HCIOIB30BaTh HUX TpadUKU I PEIICHUs
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pElIeHUH 3aJay U3 JPYTUX Y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi reOMETpUYecKasi Mporpeccus, JUHEHHBIN 1
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka QyHKINY;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH POU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOKECTBAMH;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIisl ONIMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHAE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOJTHO OMEpUpOBaTh TMOHATUAMH: HATypaJlbHOE M IEJI0€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ad, IPUMEHSTh
anroput™m EBKinna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, NMPEACTABISTh KOMIUIEKCHBIE YUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMNEpPUPOBATH TMOHATUSMU: HUPpaAlMOHATIBHBIE, MOKAa3aTelbHbIC U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXoauMble  (OpMyJbl  IJis  pEUIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppaluroHaIbHbIE, MMoKa3aTeJbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKue METObI JJIsl pEIICHUs] YPaBHCHUI M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh TOHATUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaxXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HAaUCHUsI PYHKIIMKM HEIPEPHIBHON Ha
OTpPE3KE;

MCMOJIb30BaTh MPOM3BOJHYIO UISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUs B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpauKoMm;



CBOOOJHO OMNEpUpOBaTh MOHATUAMM: IEPBOOOpaA3Has, ONpeneIEHHBIH
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH

uHTerpai no popmyne Hetorona-Jleitouuna;
HaXOJUTh TUIOLIAJAH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMCTh MPCACTABICHHC O MATCMATUUYCCKOM MOACIMPOBAHUN Ha IIPUMCPC

cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

peiiath NPUKIAAHBIC 3ada4dd, B TOM YHCJIC COLOMUAJIbHO-3KOHOMHYCCKOTO H

(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISd YYEHHUKA
* Martemartuka. AnreOpa 1 Hayajga MaTeMaTHYECKOTo aHanu3a, 10 kimacc/
Mep3znsik A.I'., Homuposckuii JI.A., [TonsikoB B.M.; noa penakuueit
[Togonbckoro B.E., O61mecTBO ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nenTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO
«3narenscrBo «lIpocBenienue»

DIIEKTPOHHOE MPUIIOKECHUE

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
MaremaTuka: anrebpa U Hayajla MaTeMaTudeckoro anaiusa. 10 kiacc.
JnnakTuueckue MaTepuabl

yuko, E. B.

Marematuka : anreOpa 1 Hadajia MaTEMAaTHYECKOTO aHAIM3a.
Yrnyonéuunsiit ypoBens : 10 kiacc : MeToguueckoe nocodue /

E. B. bynko, A. I'. Mep3isik, B. b. Tlononckuit, M. C. Skup. — M. :
Benrana-I'pad, 2020. — 92 c. : un. — (Poccuiickuii yaeOHUK).

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://www.edu.ru/

http://school-ollection.edu.ru/.

http://math-prosto.ru/index.php
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