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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecsi OBJaJeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS DYKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHre W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOrUI, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcsi Kak depe3 Y4YeOHBIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHus anreOpe W HavalaM MaTeMaTHYeCKOTro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCIHEeHUs», «DyHKIUU U rpadukuy, «YpaBHEHHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU T€MaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE IPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIMUPUIECKUe 3aJaud W OIEepaluu: JIeJIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaslbHOTO MHpa, MIMPOKO MCIONIB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aroliuecs: OBIAJCBAlOT pPa3IMYHBIMA METOJaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccleqoBaHNM (QYHKIIMH C MOMOIIBIO MPOU3BOIHOM, MPHU PELICHUH MPHKIAIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHud, paboTbl €  CHUMBOJBHBIMH  (popmMamu,  mOpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATUTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a7]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIMM BCE pa3ieibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKW CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepural
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JSHCTBUTENBHBIMU  4uciaaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmIeH GopMbl 3aMUCcH ACHCTBUTEIBHBIX YHUCEI JIJISL PEIICHUS MPAKTUISCKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTENIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOrO4WIEHbl OT OJHOW IE€PEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINUX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
WPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKECHHIMA, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHUS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpaszoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUU CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/ad M 3aJad U3 PA3JIUMYHbIX OOJacTe HAyKH W peaabHOU
KU3ZHHU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HaKonmocTosiHCTBAa. YETHBIC U HEeU€THBIE QyHKIMU. [leprnonnueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIEIOBAaHNE U TTOCTPOCHHE X IPAPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBATENbHOCTEH. MeTton
MaTeMaTH4eCKOn WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJeA0BaTeNbHOCTU. VICTOpHST BO3HMKHOBEHHUS! MAaTeMaTHYECKOIO aHalih3a Kak
aHaiau3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckas u reoMeTpuueckasi mporpeccun. beckoneyHo yObIBaromiast
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
nporeHToB. Mcmonb30oBaHWE TPOTPECCHMU JIS  PEIICHUS peajbHbIX 3ajay
MPUKJIAJIHOTO XapakTepa.

HenpeprsiBHble (QyHKIIMM W HUX cBoicTBa. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB Qynkuuii. CBolcTBa (YHKIMI HENpephIBHBIX Ha OTpe3ke. Meton



MHTEPBAJIOB Ul PEUICHHUS HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMHU. OnpeaeneHue, reOMEeTPUIECKUNA U
(u3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHosxecTBa U JIOTMKA

MHo)xecTBO, oOllepaliid HaJ MHOXXECTBAMU M HX CBOMCTBa. Jlmarpammbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.
IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIMHU 00YYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  oOIecTBa,  MPEeJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aMMO/JICMCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUHM C HUX
GyHKIMAMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHHCKON T'PAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOLUIOMY M HACTOAIIEMY POCCUKWCKOW MAaTEMaTUKH, HEHHOCTHOE OTHOUICHHE K
JTOCTVKEHUSIM POCCUUCKUX MAaTEeMAaTUKOB U POCCUKMCKOM MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIKCHHMA B JPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE TYXOBHBIX IIEHHOCTENW POCCUUCKOTO Hapoaa, c(hOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTWKCHUM HAYKH M JIESITEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYUBOTO OYIYIIETO;

4) 3¢TeTUYECKOr0 BOCIIMTAHUSA:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUN, PacCyKIECHUH, BOCIPUUMYHBOCTD
K MAaTeMAaTUYECKUM ACIIEKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHHUS MNPUMEHATh MaTeMaTUYeCKUe 3HaHUS B
MHTEpEcax 3/10pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATUUA U
OTIbIXa, peryisipHasl pu3nuecKas akTUBHOCTD), (PU3MUECKOE COBEPUICHCTBOBAHUE
[pU 3aHATUSX CIIOPTUBHO-03/10POBUTENIBLHON JEATEIBHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE LEHHOCTH TpPYIOJIOOMs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKOH U €€ NPHIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccu W pPeaTM30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTreéMaTH4ecKoMy  OOpa3oBaHHIO |
caM000pa30BaHUI0 Ha MPOTSHKEHWHM BCEH JKMU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]]a4 MAaTEeMaTHUeCKON HaINpaBJIeHH OCTH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpbl, TIOHUMAaHHE BIUSHUS
COIMAIbHO-3KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOIHON U COIMATIBHOM
Cpelibl, OCO3HaHHE TJI00AIBHOTO XapaKTepa IKOJIOTHYECKUX TPOoOIeM, OpueHTaIus
HAa TNPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUW JJId pelieHus 3anad B 00JacTH
OKpY)Karolmel cpenpl, MUIAaHUPOBAHHE IIOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM U  OOIIECTBEHHON  MpPAaKTHUKW, TMOHUMAaHHE
MaTeMaTUYeCKON HayKd Kak cgepbl YeIOBEUECKOW eATeTbHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH JUIS pa3BUTHS LUBWIM3ALMN, OBJIAJCHHE S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KYJIbTYpOHl KakK CpeICTBOM IIO3HAHUS MUpa,
TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JEATEIbHOCTD
WHJUBUAYAIbHO U B TPYyIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUs:

BBISIBJIATh M XapaKTEPHU30BaTh CYIIECCTBEHHBIE MPU3HAKA MaTEMaTHUYECKUX
00BEKTOB, TOHATHM, OTHOIIEHUM MEXIYy TOHATHSAMH, (HOPMYIHUPOBATH
omnpeeIeHUs TTOHSATUM, YCTaHABIMBAThH CYIICCTBEHHBIN MPHU3HAK KiacCU(UKAIINH,
OCHOBaHMS 711 000O0IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIEHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHMA
(MpsiMBbIE€ ¥ OT MMPOTUBHOTO), BBICTPAMBATh apTyMEHTAIUIO, IPUBOUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXJICHHUS U BBIBOJIBI,

BbIOMpaTh crnoco® pelleHus Yy4yeOHOM 3ajaun  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHWs, BBIOMpATh Hauboiee MOAXOASIMHUNA C  y4E€TOM
CaMOCTOSITETTFHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBaTeabckue 1eiiCTBUS:

UCTIOh30BaTh BOMPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BONPOCH,,  (UKCHPYIOIIHE  MPOTUBOpPEUYHE,  MpoOsieMy,
yCTaHaBJIMBaTh MCKOMOE M JlaHHO€, (hOpPMHUPOBATh THIIOTE3Yy, apTyMEHTHPOBATH
CBOIO MTO3UIIMI0, MHCHHE;

IPOBOJIUTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEI0BAaHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTu4eckoro o0ObeKTa, SIBJIE€HUs, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SBJICHUSAMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (HOPMYIHpOBaTh OOOOIEHHS U BBIBOABI IO pPE3yJbTaTam
OpOBEAEHHOTO  HAOJIIOJIEHUS, HUCCIEJOBaHMs, OLEHUBaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O0OOIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKXKe BbIABUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBJIATH ACPUIMTHI MH()OpPMALMY, AAaHHBIX, HEOOXOAUMBIX IJI1 OTBETa Ha
BOIMPOC U JUIsl pEIICHUs 3a/1a4H;

BBIOMpATh MH(GOPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HMH(DOPMALMIO PA3IUYHBIX BUAOB U
dbopm IpeacTaBICHUS;

CTPYKTYpUpPOBaTh MHGOPMAIUIO, MPEACTaBIATh €€ B pazIUYHbIX (opmax,
WJLTIOCTPUPOBATh TPaPUUECcKH;

OLIEHUBATh HaAEKHOCTD uHpOopMaLIUU o CaMOCTOSITETTbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPcaJbHbIe YUeOHbIE 1eiCTBUSA
OOmenne:
BOCIIPUHUMATH U (DOPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHUSIMH U
LeJSIMH OOIIEHMs, SCHO, TOYHO, T'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B



YCTHBIX U IHUCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS II0 XOAY PELICHUs 3ahayM,
KOMMEHTHUPOBATH I10JIYYEHHBIN PE3yIbTaT;

B X0z€ OOCYKIEHMsI 3a/1aBaTh BONPOCH! IO CYHIECTBY OOCYXIA€MOH TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHBIE HA IOUCK
pELIEeHUsA, COIOCTABIATh CBOU CYXKIECHUSA C CYXICHUSIMU JPYTUX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMynupoOBaTH pa3HOIJIACUS, CBOU BO3PAKEHHUS;

IIPEACTABIIATh PE3YJbTAaThl PELICHUS 3a1a4d, DKCIEPUMEHTA, UCCICIOBAHUA,
POEKTa, CaMOCTOSATEIbHO BbIOMpPATh (OpMaT BBICTYIJICHUS C Y4E€TOM 3ajay
IpE3eHTAlUU U 0COOEHHOCTEN ayJUTOPUH.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeilicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PCIICHUS 33J1a4H, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YU4ETOM HOBOH MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IIO3HABATCIIBHOW  PEQICKCMU  KaK  OCO3HAHUs
COBEPIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoOIlecca M pe3ysbTrara pelieHHs
MaTeMaTUYEeCKOM 3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aauH,
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3ybTaTa LEIN U YCIOBUAIM, OOBACHITh MPUUUHBI
JTOCTH)KEHUSI WM HEJIOCTIXKEHUS PE3yJTbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATeJIbHOCTD:

MOHUMATh M HCIOIH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBHIYyIbHOU
paboThl TpW pemeHuH Y4eOHBIX 3aj7a4, MPUHUMATh IeIb COBMECTHOMU
JESTENHHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeiensTh
BUIBI paboOT, JOTOBApUBATHCA, OOCYXKJAaTh TMPOLIECC W pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJBKUX JTFOJICH;

y4acTBOBaTh B IPYMIOBHIX (opmax paboTsl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpPMB» W HWHBIE), BBHINIOJHATH CBOIO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH YJICHAMU KOMAHJbBI, OIEHUBATH
KauyeCcTBO CBOETo BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMU B3aMMOICHCTBHS.

HPEAMETHBIE PE3YJIbTATbBI



K xoniy ob0yuenus B 10 kjacce oOydyarOIIMiiCs TOJYYUT CIEAYIOIIHE
MpeAMETHBIE PEe3ybTaThl MO OTAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3a:

Yuciaa 1 BBIYMCICHUS:

CBOOOJIHO OIEpPUPOBATh MOHSITUSMH: pPAIMOHAIBHOE YHCIO0, OECKOHEUYHas
nepuoandecKas JapoOb, TPOLEHThI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb I€HCTBUTEIBHOTO YUCTA;

OPUMEHATh JpoOM W MPOLEHTHl JJis pEHICHUs NPUKIAAHBIX 3a1ad u3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATBbHOU )KU3HU;

MPUMEHSATH NPUOTMKEHHBIC BBIYUCICHUS, IPABUIIA OKPYTICHUS, IPUKUJIKY U
OIIEHKY p€3yJbTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATh TOHATHUEM: CTENEHb C IeJbIM IOKa3aTeeM,
UCIIOJIB30BATh MOAXOAILYI0 (OPMY 3alUCU ACHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPaKTUYECKUX 3a/1a4 U IPEACTABIICHUS TaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apu(PMeTHUeCKUil KOpeHb HaTypallbHOU
CTEICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAJILHBIM MTOKa3aTelIeM;

CBOOOJIHO OINEPUPOBATh TMOHATHAMU: JiorapudM YHcla, JECATHYHBIE U
HaTypalbHbIEC TOTapUPMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHMHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATh MOHATUIMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATHAMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPAaBHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

NPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSATh METOJ] HWHTEPBAJIOB JUISl PELICHUSA
HEPABEHCTB;

CBOOOJTHO OMNEpPUPOBATH TMOHSATHUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C TIeJbIMU KO3 (UIIMEHTaMU, KOPHU MHOTOWIEHA, MPUMEHSITh
J€JICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLICHUS 3a1a4;

CBOOOJHO OMEpHPOBATH TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypPaBHECHHH,
MAaTpHILa, ONPENECIUTENIb MAaTpULbl 2 X 2 W €ro TEOMETPUUYECKHUN CMBICIH,
HCMOJIB30BATh CBOWMCTBA ONpPEAECHUTENs 2 X 2 JUIsi BBIYMCICHHUS €ro 3HA4YEeHUs,
MIPUMEHATh ONPENCIUTENIA JUISI PELNICHUS CHUCTEMbl JIMHEHHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C TTOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHUN,
HCCIIEIOBATh IOCTPOCHHBIE MOJEIM C TOMOIIBID MATPULl M ONPEACTUTEIIEH,
WHTEPNPETUPOBATH NOJIYUYECHHBIN PE3YJIbTAT;



UCIIOJIb30BaTh CBOWMCTBA JEUCTBUM C KOPHAMM JUIsl MpeoOpa3OBaHMS
BBIPAKCHUU;

BBITIOJIHATH NIPEOOPAa30BAHNS YMCIOBBIX BBIPAXKEHHUM, COACPKAIINX CTEIICHH C
palMOHAIBHBIM TIOKa3aTeNeM;

UCII0JIb30BaTh CBOICTBa JorapupMoB JUISE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKEHUH;

CBOOOIHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHAIBHBIC, MOKAa3aTEeNbHbIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHsI C TIOMOIIBIO PAaBHOCHIBHBIX
MIePEeX0I0B MU OCYIIECTBJISIS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpPUYECKUE (POPMYIIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO ONEpUPOBATh TMOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUICCKUX YPABHECHHIA;

MOJICIIMPOBATh pEallbHbIE CHTYaIllMM Ha S3bIKE aireOphl, COCTABIATH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3a7add, HCCICIOBAThH
MIOCTPOEHHBIC MOJIETN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUM U TPaPUKH:

CBOOOJTHO ONEpPUPOBATH MOHATUSAMH: (DYHKIIUS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO oOpaTHble (YHKIUH, KOMMO3UIMS GyHKIHMH, rpaduk GyHKIUH,
BBITIOJTHSTH AJIEMEHTApHbIE IPeoOpa3oBaHus rpa@uKoB HYHKIINIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HauYeHUN QYHKIUH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (DYHKIUH,
nepuoaudeckue QyHKIMHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIIUH, HauOOJIbIlIee W HAWMCHbBIIEe 3HaueHHWe (QYHKIUU Ha
IPOMEKYTKE;

CBOOO/IHO ONEpPHUPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATypaJbHBIM U
1eapIM TI0Ka3aTejaeM, IpauK CTEMeHHOW (YHKIMU C HATypajdbHBIM U IIEIBIM
nokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (yHKIUKA OOpaTHOW CTETEeHU C
HATypaJIbHBIM ITOKA3aTENIEM;

OTIepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHas U JPOOHO-ITMHEHHAS
(GYHKIMH, BBIMOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHIE U TOCTPOCHUE UX IPaUKOB;

CcBOOOIHO ONEpUPOBATh MOHATHUSMHU: IOKa3zaTeldbHAas W JIOTapupMUUecKas
GyHKIIMU, WX CBOMCTBA M TpadUKH, HCIONB30BaTh UX TpauKu ISl peIIeHUS
YpPaBHEHU;

CBOOOIHO OMEpUPOBATh TMOHATUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTH,
oTpesieNIeHNe TPUTOHOMETPHUYECKUX (PYHKIIMHM YMCIOBOTO apryMEHTa;

UCIONB30BaTh Tpaduku (GYHKOUH A HCCIAEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU PEHICHUH 33aJad U3 APYTUX y4eOHBIX MPEIMETOB U peasbHOM
KU3HU, BEIPAKATh (DOPMYSIaMU 3aBUCUMOCTH MEXKTY BETMIHMHAMU,



Hauasia MaTeMaTH4eCKOro aHaJIn3a:

CBOOOJHO OMNEpUpPOBATh MOHATHAMU: apuMeTHUecKass U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reoOMEeTpUYecKas Mporpeccusi, JUHEHHbIN U
AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU ISl PEIICHHS peasbHbIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
NOCJIEIOBATeIbHOCTEH, MOHOTOHHBIE W OrpPaHUYECHHbIE IOCJEA0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEpPUPOBATHh TMOHATUSIMH: HENpEepbIBHbIE (YHKIUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSMU: TepBasi W BTOpas MPOU3BOJHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISITh TIPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
ABYX (YHKIIMH, 3HaTh IPOU3BOJHBIE AJIEMEHTAPHbIX (DYHKLINI;

UCMOJIb30BaTh I'€OMETPUUECKUNH M (U3NYECKUN CMBICI HPOU3BOAHON IS
peleHus 3a1au.

MHoxecTBa M JIOTHKA:

CBOOOIHO  ONEpUpOBAaTh  IMOHATHSMH:  MHOXECTBO, OINEpalMd  Haj
MHOKECTBAMH;

UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar i ONUCAHUS peasIbHbIX
IPOLIECCOB U SIBJICHUMN, IPU PELLIEHUH 3aJa4 U3 JPYTUX Y4EOHBIX IPEIMETOB;

CBOOO/IHO OIEpUPOBATh TMOHATUSMHU: OIpEAeNIEHUuEe, TEOpeMa, YypaBHEHME-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue
(uudpossbie)
n/ pa3esioB M TeM Bcer Kontpoubnsl | IlpakTuyeckn
o0pa3oBaTe/ibH
n NnporpaMmbl 0 e paboThI e paboThI

ble pecypchl

MHOeCTBO
JIeMCTBUTEIIHLHBIX
1 YHCell. 24 1
MHOTOYJICHBI.
Panmonanbubie




ypaBHEHUS U
HEPaBCHCTBA.
CucTeMbl JTJMHEHHBIX
YpaBHEHUI

OyHKIUYU U
rpaduKy.
Crenennas 12 1

(GyHKIUS C IETBIM
MOKa3areseM

Apudmernueckuit
KOpEHb N-01
CTCIICHH. 15 1
HppaumnonaisHsie
YpaBHEHUS

TlokazarenpHas
KIS,

yH 10 1

TlokazareapHbBIE

ypaBHEHUS

Jlorapudmuueckas
byHKIIHS. 18 1
Jlorapudmuyaeckue
ypaBHEHUS

Tpuronomerpuyeck
Y€ BBIPAKCHUS U 22 1
ypaBHEHUS

[TocnenoBarensHOCT
U U TIPOTPECCHUU

10 1

HenpepbiBHbie
byHKIHH. 20 1
IIpousBogHas

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3alIHs
3HAaHUHU

OBIIEE KOJIMYECTBO
YACOB I10 136 10 0
I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Martemaruka. AnreOpa 1 Hayajga MaTeMaTHYECKOro aHanu3a, 10 kiacc/
Mepzisik A.I'., Homuposckuii [.A., [Tonsako B.M.; nox penakuunen




[Hononsckoro B.E., O6miecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y»; AkiinonepHoe oOI11eCcTBO
«M3parenscTBO «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Meronnueckue pekoMeHnganuu k yueOuuky A. I'. Mepainska, . A.
Homuposckoro, B. b. [TonskoBa “MaTtemaTtuka: anredbpa 1 Hayania
MaTeMaTHYEeCKOTO aHaliu3a, TeoMeTpusi: Anredpa U Hayajla MaTEMaTUYECKOTO
aHanuza”’, 2-e u3aanue, crepeorunHoe, Mockaa, «IIpocsemnienue» 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET: fAKnacc, Buaeoypoxku



