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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Hadalla MaTeMaTHYECKOTO aHaIN3ay» SIBISETCS
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 JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0Y4YaloIIMXCs Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOoTopas (QopMynupyeTr CBOH
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITU(MPOBBIX 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 HCTHHHOCTb, IOKAa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHUeCKOTO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NESTENBHOCTH, TPEOYIOMeH MPOMODKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yueOGHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUMA W3Yy4YaloTCsi Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEOUHSIET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMIMPOKUM MAaTEMaTHYECKUM aIllapaToM, Y HUX MOCIEI0BaTeIbHO POpMHUpYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHHUMaHHE yAensercs (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONEPUpPOBAaHUE OCTATKAMH Ha MHOXECTBE IIEJBIX YHCEN, O0COOble CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHUS JUIsl PELICHUsS Pa3iMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHus Ha YPOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEpaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 337a4 Ha HAaXOXJACHUE HAaOOJBIINX U HAMMEHBUIUX 3HAYCHUH () yHKLIHH.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jorapudmbl. brarogaps uzydeHuio aiareOpanveckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anre0Opa
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, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KU3HU TECHO CBSI3aHO KAaK C MATEMAaTHUYECKUM aHAJIM30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh MOJy4YEHHbIE (YHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET pa3BUTHIO aJTOPUTMHUYECKOTO MBINUJICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCSs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHUS MATEMATHYECKUX MOJEIEH peallbHbIX CHUTYyalHH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUU paclo3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU 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
U TpeasiaraloT HauOoJsiee YHUBEPCAIbHBIM S3bIK, OOBEIUHAIONIMA BCE pa3lelbl
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 W MCMOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOUX MBICIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIIICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KQXIBIM U3 pa3/iesioB IPOrPAMMBI, IOCKOJIBKY BECh MaTepHAl
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETH3UPOBATH  IpoOJeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 knmacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA

10 KUIIACC

Yucsia ¥ BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApodu. Ilpumenenue npoOeld M MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3IMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeuctButenbHble uncna. PauuoHanpHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoiicTBa. [IpubamxEHHbIE BBIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiicTBa norapudma. JlecaTuuHple W HaTypajbHbIC
Jorapu@mel.

CuHyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS LENBIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTO4YJIEH C ocTarkoM. Teopema be3dy. MHOrouwieHsl C  LEIbBIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peleHus
norapuMUYECKUX YPaBHCHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUU CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHblE (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMeXyTKM MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IENBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA ITOCJIENOBATEIbHOCTEH. MeTox
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOILIEH T€OMETPHUECKOMN
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBOHCTBa (QYyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKHil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpauKy (PyHKIIMH.

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

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOIO —amnmapara s
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHHS YUEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIAYBJEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hopMHUPOBAHHOCTD IPAXKAAHCKOMW MO3UIIMK 00YyJaIOIIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYpP, SBIICHHM,
mpoleayp TpaxkaaHCKoro oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICMICTBOBATh C COLMAJIbHBIMA HMHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIMAMA 1 Ha3HAYCHUECM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHHUS K
MPOLUIOMY M HACTOAIIEMY POCCUHWCKOW MAaTE€MaTUKH, HEHHOCTHOE OTHOUICHHE K
JTOCTHKEHHUSIM POCCUMCKUX MAaTEMaTHKOB M POCCUMCKOM MAaTEMATUYECKOM IIIKOJIBI,
WCTOJIb30BAaHUE OATUX JOCTHXKCHHMM B APYTrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE NTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, chOPMUPOBAHHOCTD
HPAaBCTBEHHOTO CO3HAHUSA, 3TUYECKOrO IMOBEIACHHS, CBSA3AHHOIO C MPAKTUYECKUM



MPUMEHEHUEM JOCTWKCHUNM HAYKH U JIESITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUN, pacCyKIeHUN, BOCIPUUMYHUBOCTD
K MaT€MaTUYECKUM aCIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKOro BOCHIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTUUYECKHWE 3HAHUS B
MHTepecax 310pOBOro U 0e30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATUNA H
OTIIbIXa, PeryisipHas (u3nUecKas aKTUBHOCTh), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHOM AEATEIHLHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTU TPYJOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cepam  MPodECCHOHATBHOW  JESITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTHUKONW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccun W peann3oBbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKHUX 3a7a4 MaTEMAaTUUECKOW HAIIPaBJIEHH OCTH;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, TOHHMAaHUE BIUSHUSA
COIMATIbHO-3KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATBHOM
Cpelibl, 0CO3HaHHE TJI00AIBLHOTO XapaKkTepa dKOJIOTHUYECKUX TPOOIeM, OpueHTaIUs
Ha TPUMEHEHHE MAaTEeMAaTUYeCKUX 3HAHWUWA Uil penieHus 3agad B 00JacTu
OKpY’)Karoumel cpenpl, [UIAaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOYKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKW W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMaHUE
MaTeMaTUYeCKO HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTUS LMBWIM3ALMM, OBJIAJACHUE S3bIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOW KyJNbTypOW Kak CpeJCTBOM I[IO3HAHUS MUpa,
FOTOBHOCTh OCYHIECTBJISATh MPOCKTHYK) M HCCIEIOBATEINBCKYIO JESATEIBHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



Ba3oBble Jioruyeckue aeiicTBUSA:

BBISIBIIATh M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTHUECKUX
OOBEKTOB, TOHSTHIA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIHPOBATH
OTIpe/ICTICHUS TIOHATHH, yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(pUKAINH,
OCHOBaHMs 17151 000OIICHHS ¥ CPAaBHEHHsI, KpUTEPUHU TIPOBOAUMOTO aHAIN3a;

BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPEoOpa3OBBIBATH  CYXKIACHHS:
yTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIATH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKICHUSIX, Mpeljaratb KPUTEPUU IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTUBOPECUHIA;

JieNiaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, ICAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBHO JJOKA3aTeIbCTBA MATEMATHIECKUX YTBEPIKICHHMA
(IpsiMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIUIO, IIPUBOIUTE MIPUMEPHI
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOIBI,

BbIOMpaTh crmoco® peleHuss ydyeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEIICHUs, BBIOMpATh HauboNee TOAXOASIMHUNA C  y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue JeCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIHME  MPOTUBOpEYHE,  MpoOJIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (GOpMHUpOBATh THIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIIMI0, MHCHHE;

IPOBOAUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
[0 YCTaHOBJICHHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 00ObEKTa, sIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NpOBEAEHHOTO  HAONIONEHUs, HCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoIlecca, a TaKKe BbIIBUraTh
IPEIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATH JAePUIUTHI WH(DOpPMAIUKU, TaHHBIX, HEOOXOMUMBIX NJIi OTBETa HA
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh WHOOPMAINIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WHPOPMAIHMIO PA3TUYHBIX BHIIOB H
dbop™M IpeaCcTaBICHUS;

CTPYKTYPHpPOBaTh HH(POPMAIUIO, TPEIACTABIATh €€ B pPa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



OLICHUBATH HaJEKHOCTh uH(popManuu 1o CaMOCTOSITEJIbLHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0menue:

BOCIPUHHUMATh U (HOPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBAaTh NOSICHEHMs 110 XOJy PELICHUsS 3aJayd,
KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJ€ OOCYXXJIEHHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBbl,
npoOsieMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh W€, HAIEICHHbIE Ha IOUCK
pEUIeHNs, COIMOCTaBIIATh CBOM CYXKACHUS C CYXICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapyKMBaTh pa3liMuue U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
bopMynHpoBaTh pa3HOTIACHUSI, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YJIbTAThl PEMICHUS 3a]1au, SKCIEPUMEHTA, UCCIEAOBaAHUA,
NPOEKTa, CaMOCTOATEIHHO BBIOMpPATh (OpMaT BBICTYIUIEHHUS C Y4YETOM 3ajad
Npe3eHTAIMN 1 0COOCHHOCTEN ayTUTOPHH.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEILEHUs 3aJ1ayi, BBIOUPATh CIIOCO0 pEIIeHHUs C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJQ/JIETh  HABbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUSA
COBEpIIAEMBbIX JACHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M pe3ysibTaTa pPelIeHUs
MaTeMaTHUYeCKOM 3a7a4u;

IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3a]1ayH,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD IPUIHHBI
JOCTH>KEHUSI WM HEJOCTHXKEHUSI pe3yJbTaTOB AESTEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€TEIbHOCTD:

NOHUMAaTh U HMCMHOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIWBHAYaJIbHOU
paboThl MNpU pEHIeHWH YYEOHBIX 3aJay, NPUHUMATh 1eJIb COBMECTHOMU
NEATEeNbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, pacmpeacsisiTh
BUJIbI PabOT, JOroBapuBaThcs, OOCYX ZaTh NPOLIECC U pe3yabTaT padoThHI,
000011aTE MHEHUS HECKOIBKUX JIFOJICH;



y4acTBOBaTh B I'PYMIOBBIX (opMax paboTsl (00CYXJeHUsS, OOMEH MHEHHIA,
«MO3rOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJMHUPOBAaTh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHbl, OLEHUBATH
KauecTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEUCTBHUS.

NPEAMETHBIE PE3YJIbTATBI

K xoniy ob6yuenus B 10 kjacce oOydYarOIIMICS TOJYYUT CICAYIOIINE
peMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia v BIYMCICHUS:

CBOOOJIHO OIEpPUPOBATH MOHITUSMH: pAlMOHAIBHOE YHUCIIO0, OECKOHEYHas
nepuoanyueckas JpoOb, TMPOIEHTH, HPPAIMOHAIBLHOE YHCIIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb ICHCTBUTEIBHOTO YUCIA;

NPUMEHATh JpoOM W MPOIEHTHl JJIsg pEIHICHUS NPUKIAIHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

MPUMEHSATH NPUOTMKEHHBIC BBIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKHUJIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpHUpPOBATH TMOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (OPMY 3alUCU JEHCTBUTEIbHBIX YUCEN JIsl PEIICHMUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(DMETHUECKHII KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEPUPOBATHh TMOHATUAMM: JIOTapudM uucia, ACCATUYHBIE U
HaTypaabHbIC TOTapUPMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOI'O apryMEHTa; AapKCUHYC, AapKKOCMHYC MW apKTaHT€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PALUOHAIBHBIX U JIPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSITh METOJ WHTEPBAJIOB ISl PELICHUA
HEPABEHCTB,;

CBOOOJHO OMNMEPUPOBATH MOHSATHUSMH: MHOTOUYIEH OT OJHOW IEepPEMEHHOM,
MHOTOYJIEH C UEeIbIMU KO3 PUIMEHTaMU, KOPHU MHOIOYJIEHA, MPUMEHSTh
JEJICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISL pELLICHUS 3a1a4;



CBOOOHO OMNEpHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypaBHCHHH,
MaTpuIla, ONPEIETUTEh MATPUILI 2 X 2 W €ro TCOMETPUUYCCKUU CMBICI,
WCMOJIb30BATh CBOMCTBA ONPEACHUTENsE 2 X 2 JJisi BBIYMCICHHUS €ro 3HA4YCHUs,
MPUMEHSTh ONPEASIUTENIN IS PEIICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJIUPOBATh PEaTbHBIC CUTYAIlUU C TIOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHCHUH,
MCCJIEIOBAaTh TOCTPOCHHBIC MOJEIH C IOMOIIBIO MATPHUI[ M OINPEACIIUTEICH,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUUW C KOpPHSAMU Mg MpeoOpa3oBaHuUs
BBIPAXCHU;

BBITIOJTHATH MPeoOpa30BaHUs YUCIOBBIX BEIPAKCHUM, COACPIKAIIIUX CTEIICHHU C
paIMOHAILHBIM TOKa3aTelIeM;

UCIIOJIb30BaTh CBOCTBA aorapupMoB TUTST npeoOpa3oBaHuUs
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOJTHO ONCPHUPOBATH TMOHATHSIMH: HPPAIIMOHAIBHBIC, IMOKa3aTelIbHBIC H
JorapupMHUUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TTIOMOIILI0 PAaBHOCHIIBHBIX
TIEPEX0JI0B MU OCYIICCTRIISAS IPOBEPKY KOPHEH;

IPUMEHSTH OCHOBHBIC TPUTOHOMETPHYECKUE (OPMYIIBI JIJIs TTPeoOpa3oBaHus
TPUTOHOMETPUYCCKHUX BhIPAKCHU;

CBOOOJTHO ONEPUPOBATH TMOHSITHUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIsi  PEIIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJIETTUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDQ)KEHUSI, YpPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, MHCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara anreopsbl.

DyHKUNH U TPAPUKH:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: (DYHKIIHS, CIIOCOOBI 3adaHus () yHKIIUH,
B3aMMHO oOpaTHble (YHKIIUH, KOMIIO3UIUA (yHKIWHA, Tpaduk QyHKIHH,
BBITIOJTHATH dJIEMEHTapHBIE TTpeoOpa3oBaHus TpauKoB PYHKITHH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOYXECTBO
3HaueHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OIMEpUpOBaTh TMOHATUSMU: UYETHBIE W HEUETHbIE (DYHKIIHUH,
nepuoandeckue (pyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI U
MUHAMYMBI (DYHKIHH, HAuWOOJbIee W HAWMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMHU: CTeTICHHAsT (QYHKIUSA C HATYPAIbHBIM H
[eJapIM TIoKa3aTeiaeM, TpauK CTEMeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM
nmokasarenieM, rpaduk KOpHsS N-Oi cTerneHn Kak (yHKIUKA OOpaTHOW CTETEeHH C
HATypaJIbHBIM ITOKA3aTEIICM;



ONEepUpPOBATh MNOHATUSAMU: JUHEHHAs, KBaApaTuyHas U JIpOOHO-IMHEWHAs
(YyHKIUH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHNUE U TOCTPOEHUE UX IPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: TOKa3aTelibHasg U Jorapupmuueckas
(yHKUIMHU, WX CBOMCTBAa U TrpaUKH, HCMHONB30BaTh HUX TpadUKu sl pElICHUS
YPaBHEHUM;

CBOOOJHO OMNEpUpPOBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAsh OKPYXHOCTD,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCITIOBOTO apryMeHTa;

UCIIOJIb30BaTh TIpauku (QYyHKUMHA [ HMCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEW NpH PEIIeHUH 3aJad U3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU, BBIPAXKATh (POpMYyJIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMM;

Hauaysia MmaTeMaTH4ecKOro aHajamnza:

CBOOOJHO OMEpUpPOBATh MOHATHSIMU: apudmeTHdeckass U TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yObIBarolas reoMeTpudecKkas mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT, (OpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUM MJisi PEIICHUS pealbHbIX 3a]ad MPHUKIAJTHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CTIOCOOBI 3a/1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYEHHBIE IOCJIEI0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOr0 aHalu3a KaKk aHajiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: HENPEpPhIBHBIE (PYHKIUHU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINH;

CBOOOJTHO OMEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAsS Ha OTpPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI JIs1 peIICHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TMOHATUSMH: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIYHCIISITh IPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3UIUU
IBYX (DYHKIIHH, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX () YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHH CMBICT MPOW3BOIHOM IS
pelIeHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOIHO  OMEpUpOBaTh  MOHSATHSIMH:  MHOXECTBO, OINEpalMd  Haj
MHO>XE€CTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapaT JJIsi OMUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUH 3a7a4 U3 IPYTUX yYeOHbIX IPEAMETOB;

CBOOOIHO OIEpPHPOBATh TMOHATHSAMHU: OIpEAeNeHHE, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KAa3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABCHCTBRA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoaunuecTBO 4acoB 31eKTDOHHLLE Monyab BocnuTaTeabHOM
Ne HanmeHnoBaHue pa3iaesioB U TeM KouTtpo Mpakra| (un (l)pf)) Bhi€) nporpammbl «llIkoabHbIH
n/m| mnporpaMmmsl 0K»
porp Bceero ‘m’gl’le yeckue | OOpa3oBaTe/ibHbIE P
ThI
pano padoTel | pecypchl
MHO0%€eCTBO IEUCTBUTEIBHBIX YHCEIL. Pocemiickas Bcepocculickuil ypok
1 Mpmuorounensl. PanimonanbHbie 24 2 S IeKTDOHHAS KO «CoBpemennas Poccuiickas
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI " _ D a. HayKa»
o . https://resh.edu.ru/
JIMHEWHBIX YpaBHEHUHN
2 Oynkuuu u rpadpuku. CreneHHas 12 1 [IpeameTHBIE OTMMITUAIBI.
(YHKIIMS C LIeTBIM [TOKa3aTeleM
N N % Kak i WUTh JOM
Apudmernueckuit KOpeHb N-oi Poccuiicias AK TIOCTPOMTD JIOM ¢
3 cremeny. VippaimoHabHbIe ypasHeHus 15 1 AJICKTPOHHAS IIIKOJIA. HauOOJIBIIEH TLIOMAABIO C
- VPP https://resh.edu.ru/ HaWMMEHBIIUMU 3aTPaTaMHu.
Bcepoccuiickuii ypok
[TokazarenbHas KIIMSL.
4 HOKa3aTenLHLIe(bYI;B§eHHﬂ 10 1 0€30MMacCHOCTH IIKOJILHUKOB B
yp cetu MuTepHer.
5 Jlorapudmudeckas GyHKITUSA. 18 1 «Yuu.py» — Bcepoccuiickas akuus «Ypok
JlorapudmMuueckre ypaBHEHUS https://uchi.ru/ Hudpo.
Haxoxnenue 06eM0B
6 TpuroHomeTpuyeckre BoIpaKEHUS U 29 1 «AKmnacey . A
_ HECTaHJIaPTHBIX TEJ C
ypaBHEHUS https://www.yaklass.ru/
MPUMEHEHHEM WHTerpaa.
doxchopa MexayHapoaHbslid 1eHb uncia 11
7 [TocnenoBaTenbHOCTH U IPOTPECCUHI 10 1
a porp https://foxford.ru/about 14 mapra
8 HenpepriBubie ¢pynkimu. [IponsBoanas 17 JloTepen
. IIpenmernas Henens.
9 IToBTOpenue, 060061IEHNE, 8 2 «Cupnyc. OHnaitny . CCP)\J;[ID-19 u regMeT HHeCKas
cucTeMaTu3alus 3HaHuH https://edu.sirius.online p
MIPOrpeECCHsL.
OBUIEE KOJIMYECTBO YACOB I10 10 0
I[TPOIT'PAMME 136



https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IIpakTHyeckue A op
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 MHO3K€eCTBO, ONepaIuy HaJl 1
MHOKECTBAMHU U UX CBOMCTBA 04.09.2023
2 narpaMMsl Diiiepa-Berna 1
Jluarp P 04.09.2023
[IpuMeHeHne TeopeTnko- Poccniickas
3 MHOYECTBEHHOTO amrapara sl peleHns 1 DJIEKTPOHHA IIIKOJIA.
pata Lt p 07.09.2023 p
3a1a4 https://resh.edu.ru/
Pammonansubie ynciaa. OOBIKHOBEHHBIE U Poccuiickas
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1 AJIEKTPOHHAS IIIKOJIA.
07.09.2023
OCCKOHEYHBIC MTEPHOANIECKHE IPOOH https://resh.edu.ru/
Panumonansabie uncia. OOBLIKHOBEHHBIE U
5 eCITUYHbIE OPOOH, IIPOIIEHTHI, 1
A ad pon 11.09.2023
OCCKOHEYHBIC MTEPUONUECKHIE TPOOH
[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
6 1
penieHus MPUKIAAHBIX 3a71a4 11.09.2023
7 CraproBas padoTa 1 1
prosaip 14.09.2023
JlericTBUTENbHBIC YUCIIa. PallioHanbHEIE
8 1
U MppalMOHaJIbHbIC YHCIIa 14.09.2023
9 Apudmernueckue omneparuu ¢ 1
e CTBUTEILHBEIMHI YHCIIaMHU 18.09.2023



https://resh.edu.ru/
https://resh.edu.ru/

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0

10 .
CBOMCTBA 18.09.2023
[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa Poccniickas
11 OKPYTJICHHS, IPUKUAKA 1 OLICHKA 3JICKTPOHHAS IIKOJIA.
24 P ! 21.09.2023 p
pe3yJbTaTa BEIYMCICHUM https://resh.edu.ru/
OcCHOBHBIE METO/IbI PEIICHUS LEbIX U
12 JTpOOHO-palIMOHATFHBIX YPABHEHUH U Poxedopn
21.09.2023 | https://foxford.ru/about
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS LETBIX U
13 00OHO-PALIMOHAIBHBIX YPABHEHUI U
ApODHOpall P 25.09.2023
HEPaBEHCTB
OCHOBHBIE METO/IBI PELICHHUS LIEbIX U Poccniickas
14 00HO-pallMOHAJIFHBIX YPABHEHUN U SJIEKTPOHHAS IIIKOJIA.
ApODHOpall P 25.09.2023 p
HEpPABEHCTB https://resh.edu.ru/
MHOrousieHsl OT OJHON NEPEMEHHOM. .
15 JleneHre MHOTOYIEHA HA MHOTOYJICH C «Cupiyc. OHnaim .
28.09.2023 | https://edu.sirius.online
octatkom. Teopema bezy
Poccuiickas
16 MHOT04IEHB! C LEIBIMA S TeKTpOHHAS KO
ko3ddunmenramu. Teopema Buera 28.09.2023 )
bpun p https://resh.edu.ru/
17 Pertenue cucrem JIMHENHBIX YPaBHEHUI
P 02.10.2023
18 Pertenue cucrem JIMHENHBIX YPaBHEHUI
P 02.10.2023
Marpuna cucTeMsl JIMHENHBIX .
o Poccuiickas
19 ypaBHeHu. Onpenenuresab MaTPUIbI S eKTOOHHAS KOA
2x2, ero reOMETPUUYECKUI CMBICI U 05.10.2023 P '

CBOﬁCTBa; BBIYHCIICHHUEC €TI0 3HAYCHU A

https://resh.edu.ru/



https://resh.edu.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://resh.edu.ru/

Omnpenenurens MaTpuLbl 2X2, ero

20 FeOMETPUUCCKHII CMBICII U CBOMCTBA;
P 05.10.2023
BBIYHCIICHUE €T0 3HAYCHUS
Poccniickas
[TpumeHeHne onpeaeIuTeNs s
21 . . AJIEKTPOHHAS MIKOJIA.
pELIeHUs CUCTEMBI TMHEWHBIX ypaBHEHUN 09.10.2023
https://resh.edu.ru/
Pemenue npuknaaHpix 3a1a4 ¢ MOMOIIBIO
22 . .
CUCTEMBbI JIMHEHHBIX YpaBHEHUM 09.10.2023
Poccniickas
Pemenue npuknaaHbix 3a1a4 ¢ MOMOIIBIO
23 . . AJIEKTPOHHAS IITKOJIA.
CUCTEMBbI JIMHEHHBIX YpaBHEHHM 12.10.2023
https://resh.edu.ru/
KonTponbnas pabora: "Pannonanbnele
24 aBHEHUS U HepaBeHCTBA. CHCTEMBI
yp i P i 12.10.2023
JUHENHBIX YpaBHEHUN
DyHKIUSA, CTIOCOOBI 3aaHus (DYHKIIUH. Poccuiickas
25 B3anmuO 00paTHbIE GyHKITUH. 16.10.2023 | >ICKTPOHHAL LIKOJIA,
Kommnosuuus GpyHKmmii o https://resh.edu.ru/
26 I'paduk dyHkumumu. DnemMeHTapHbBIC «Yun.py» —
npeoobpazoBaHus rpaduKoB GyHKITUN 16.10.2023 | https://uchi.ru/
OO6nacTh onpeaeneHuss © MHOKECTBO
27 3HaYEHUI kuuu. Hynu KIIHUHU.
ymciai. Hymit pymicy 19.10.2023
[TpomexyTku 3HaK MOCTOSTHCTBA
Ué&rHble 1 HeYETHBIE (PYHKIIUU. Poccuiickas
28 [lepuonuueckue pynkiuu. [TpomexyTku 10.10.2023  ICKTPOHHAS LIKOJIA.
MOHOTOHHOCTH (DYHKIIUH o https://resh.edu.ru/
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
29 HaubonsIiee 1 HauMeHbllIee 3HaYCHHE
23.10.2023

(GYHKIMHU HAa TPOMEXYTKE



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

JIuneiiHas, kBajpaTUuHas ¥ IpoOHO-

«SIKmacey .

30
TUHeWHas QYHKIIH 23.10.2023 | https://www.yaklass.ru/
Poccuiickas
31 DNeMEeHTapHOE UCCIIEIOBAaHUE U S eKTpOHHA KO
i 26.10.2023 '
MOCTpOCHHE TPaPHUKOB ATUX QYHKITUI httos://resh.edu.ru/
32 DNeMEHTapHOE UCCIIEIOBAaHUE U
MOCTpOEHHE IPaPUKOB ATUX QYHKIUI 26.10.2023
33 Crenens ¢ 1enbIM MokasareneMm. bunom dokchopa
HeroTona 09.11.2023 | https://foxford.ru/about
34 CreneHs ¢ MeNbIM MoKa3areieM. biuHoM
HproTona 09.11.2023
CrenenHas GyHKIMS C HATYpaJIbHBIM U Poccniickas
35 . E€ cBoii .
IeTbIM TIoKa3aTesieM. E€ cBolicTBa u 13110093  VICKTPOHHAL LIKOTA
rpadguk https://resh.edu.ru/
36 Kontponsnas padota: "Crenennas
¢dbynaknus. E€ cBoiictBa u rpaduk" 13.11.2023
37 ApubMeTnuecknii KOpeHb HaATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA 16.11.2023
N N Poccuiickas
Apudmernueckuil KOpeHb HATypaIbHON
38 . AJIEKTPOHHAS IIKOJIA.
CTEIIEHU U €r0 CBOMCTBA 16.11.2023
https://resh.edu.ru/
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
39
COJIepXKaIuX CTEIICHU U KOPHHU 20.11.2023
N Poccuiickas
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
40 COJIepXKaIIUX CTEIIEHU U KOPHU 20.11.2023  ICKTPOHHAA HIKOA.
ACPRArt P o https://resh.edu.ru/
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
41
COJIepXKaIIuX CTEIIEHU U KOPHU 23.11.2023



https://www.yaklass.ru/
https://resh.edu.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

42

Wppannonansuble ypaBHeHNUs. OCHOBHbBIE
MCTOJbI PCIICHUA UPPALUMOHATIBHBIX
YpaBHEHUH

23.11.2023

«Cupuyc. OHnaitny .
https://edu.sirius.online

43

Wppannonanshble ypaBHeHUs. OCHOBHbIE
MCTOAbI PCIICHHUA UPPALMOHATIbHBIX
YpaBHEHUU

27.11.2023

44

Wppatmonanshble ypaBHeHNs. OCHOBHbBIE
MCTOJbI PCIICHHUA UPPALUOHATIbHBIX
YpaBHEHUU

27.11.2023

Poccuiickas
AJNIEKTPOHHAS IIKOJIA.
https://resh.edu.ru/

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
APPALMOHAIIBHBIX YPABHEHUN

30.11.2023

46

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
APPALMOHAIIBHBIX YPABHEHUI

30.11.2023

«Yun.py» —
https://uchi.ru/

47

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM

04.12.2023

doxchopa
https://foxford.ru/about

48

PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUN
HppalMOHANIbHBIX YPaBHEHHM

04.12.2023

49

CaoiicTBa u rpaduK KOpHs N-0# CTETICHU
KakK (OYHKIIMM OOpaTHOW CTETICHH C
HaTypaJIbHBIM MOKa3aTesieM

07.12.2023

50

CpoiicTBa u rpaduK KOpHs N-Oi CTENeHH
KaK (yHKIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM TOKa3aTelieM

07.12.2023

«IKmacey .
https://www.yaklass.ru/

51

Kontponsnas pabora: "CBoiicTBa u
rpaduK KOpHs N-0i CTETIEHU.
WppannonansHble ypaBHeHNA"

11.12.2023

52

Crenenb C pallMOHATBLHBIM MOKa3aTeIeM
U €€ CBOMCTBA

11.12.2023



https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://foxford.ru/about
https://www.yaklass.ru/

Crerens ¢ palOHAJIbHBIM IIOKAa3aTCJICM

Poccuiickas

53 1 e€ CBOMCTBA 14.12,2023 | PICKTPOHHAL IIKOIA.
https://resh.edu.ru/
54 Crenenb ¢ palluOHAJIBHBIM MOKa3aTeIeM
u e€ cBoiicTBa 14.12.2023
55 [Toxa3zatenpHast pyHKIMA, €€ CBOIICTBA U
rpaduk 18.12.2023
Wcnonb3oBanue rpaduka QyHKIUN A5
56 .
pelieHus ypaBHEeHU 18.12.2023
Ucnonb3oBanue rpaduka QyHKIUN A5
S7 .
perieHus: ypaBHEHHI 21.12.2023
[TokazarenbHble ypaBHeHUA. OCHOBHBIE Poccniickas
58 .
METO/IbI p?HIeHI/ISI MOKa3aTeIbHBIX 91120003 | VICKTPOHHAL IIKOTA
ypaBHEHU U https://resh.edu.ru/
[ToxazatenbHbie ypaBHEHUSI. OCHOBHbBIE .
59 METO/IbI pEIIeHUSI TIOKa3aTeIbHBIX «Cupuyc. Onnait .
8 pv 25.12.2023 | https://edu.sirius.online
ypaBHEHHUI
[TokazarenbHble ypaBHeHUA. OCHOBHBIE Poccuiickas
60
METO/IbI p?I_HGHI/I}I MOKa3aTeNIbHBIX 05 12 9093 | TEKTPOHHAs IIKOTIA.
ypaBHEHUH https://resh.edu.ru/
61 Kontponbhas padota: "[lokazarenpHas
¢byuknus. [TokazaTenbHble ypaBHeHUA" 28.12.2023
62 JI . CBoii
orapudm uucna. CpoiicTa jorapupma 98.12.2023
63 Jlorapugm uucna. Coiicta jorapugpma Poxedopn
' 11.01.2024 | https://foxford.ru/about
64 Jlorapugm uucna. CoiicTBa jJorapugma

11.01.2024



https://resh.edu.ru/
https://resh.edu.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://foxford.ru/about

65

JlecATUYHBIE U HATYypaJbHBIE JIOTapU(PMBI

15.01.2024
66 JlecsiTHUHBIC W HATYPATBHBIC JTOTAPU(PMBI 15.01.2024 ;tst,?;/ﬁ Z:i.r_u/
67 [IpeoOpa3oBanme BEIpaKEHUH,
coJiepKanux jJorapugmel 18.01.2024
68 [IpeoOpa3oBanue BbIpakeHUH,
COJIepXKaIIuX JorapudMbl 18.01.2024
69 [IpeoOpa3oBanue BbIpaskeHUH,
CoJIepXkKaIiux Jorapudmol 22.01.2024
70 Jlorapudmuueckas GyHKIus, €€ Pocenticias
. AIIEKTPOHHAS IITKOJIA.
22.01.2024
CBOHCTBA H rPagHK 01.20 https://resh.edu.ru/
71 Jlorapudmudeckas GyHKIUA, €€
CBOMCTBA U rpaduk 25.01.2024
Hcnonws3oBanue rpaduka GyHKIUN IS
72 .
pelieHus ypaBHCHUIH 25.01.2024
Hcnons3oBanue rpaduka GyHKIIUU IS
73 .
pelieHus ypaBHCHUI 29.01.2024
Jlorapudmuueckre ypaBHEHHUSI. .
74 OCHOBHBIE METO/IbI PEIICHUS «Cupuyc. Onnaiti .
ABLP . 29.01.2024 | https://edu.sirius.online
Jorapu(pMUUECKUX ypaBHEHHIMA
Jlorapudmuueckre ypaBHEHHUSI.
75 OCHOBHBIE METO/Ibl PEILICHUS ) 01.02.2024
Jorapu(pMUYECKUX ypaBHEHHIA
Jlorapugmuueckue ypaBHEHHs. Poccuiickas
76 OCHOBHBIE METOJIBI PEIICHUS 01.02.2024  >CKTPOHHas IKOTA.

norapu(pMUUECKUX ypaBHEHUH

https://resh.edu.ru/



https://uchi.ru/
https://resh.edu.ru/
https://edu.sirius.online/
https://resh.edu.ru/

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

Poccuiickas

77 Ny JIEKTPOHHAS IIKOJIA.
norapu(MUUECKUX ypaBHEHUH 05.02.2024 httos: /f)resh.e du.ru/

78 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN «Yun.py» —
norapu(MUUECKUX ypaBHEHUH 05.02.2024 | https://uchi.ru/
KonTtponsHast padoTa:

79 "Jlorapudmuyaeckas KIIUSI.

Horaplljl(b%\)/mquKHe y(lli))Z:HICIHI/IH" 08.02.2024

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YUCJIOBOTO apryMeHTa 08.02.2024

81 CuHYC, KOCHHYC, TAHT€HC U KOTAHI'€HC «AKmacey .
YHICIIOBOTO apryMeHTa 12.02.2024 |  https://www.yaklass.ru/

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YUCJIOBOTO apryMeHTa 12.02.2024

83 ApKCHHYC, apKKOCHHYC M apKTaHT€HC
YUCJIOBOTO apryMeHTa 15.02.2024
TpuroHomerpudeckasi OKpy>KHOCTb, Poccuiickas

84 OTIpeNeTICHNEe TPUTOHOMETPHYECKUX ANIEKTPOHHAS LIKOJIA.
(GYHKLMI YHCIIOBOrO apryMeHTa 15.02.2024 https://resh.edu.ru/
Tpuronomerpuueckas OKpyKHOCTb,

85 ompeeNieHue TPUTOHOMETPUIECKHUX
@yixinﬁ ‘II/ICJ‘I(I;)BOFO aprylxr/)[eHTa 19.02.2024

86 OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIbI 19.02.2024

87 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopmyIbI 22.02.2024

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl 22.02.2024



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

OCHOBHBIE TPUTOHOMETPUYECKUE

% opmyrbt 26.02.2024
90 [Ipeobpa3oBaHre TPUTOHOMETPHUIECKUX
BBIPAYKEHUI 26.02.2024
01 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX «Cupuyc. Onnaitny .
BBIPAYKEHUI 29.02.2024 | https://edu.sirius.online
92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX «Yun.py» —
BBIPAKEHUI 29.02.2024 | https://uchi.ru/
93 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIpa)KEHUI 04.03.2024
94 Pemenne TpuroHOMeTpUYECKUX doxchopa
YpaBHCHHIA 04.03.2024 | https://foxford.ru/about
95 Pemenune TpuroHoMeTpruuecKux
ypaBHEHUU 07.03.2024
96 Pemienne TpuroHoMeTpuuecKux
ypaBHEHUU 07.03.2024
97 Perienne TpUroHoMeTprUUECKUX Poceniickas
. AJIEKTPOHHAsSI LIKOJIA.
11.03.2024
YPABHCEHHIH https://resh.edu.ru/
08 Perienne TpUroHoMeTprUUECKUX
ypaBHEHUM 11.03.2024
99 Perienne TpUroHoMeTpruUECKUX
ypaBHEHUM 14.03.2024
100 Perienne TpUroHoMeTpruUECKUX
YpaBHEHUN 14.03.2024
KonTponeHas padoTa: Poccuiickas
101 TpuronoMerpruuecKkue BbIpaXeHUs U 18.03.2024 ~ ICKTPOHHAS LIKOJA.

TPUTOHOMETPUUECKUE ypaBHEHUS"

https://resh.edu.ru/
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ITocieroBaTebHOCTH, CIIOCOOBI 3adaHuUs

102 HocneHOBaTeﬂL}iOCTeﬁ. Meton 18.03.2024
MaTeMaTHIeCKON MHIYKITUU
MOHOTOHHBIE ¥ OTPaHUYECHHBIE Poccniickas
103 nocienoBarensHoCTH. McTopust ananm3a AJIGKTPOHHAS IIKOJIA.
21.03.2024
0ECKOHEYHO MaJIbIX https://resh.edu.ru/
104 A
0 pudmeTrueckast mporpeccust 91.03.2024
1 r
05 eoMeTprIecKasl IPOrPeCcCHs 01.04.2024
106 beckoneuHo yoObIBarorast «IKnacey .
reoMeTpHUUIecKasi IPOTPECCHst 01.04.2024 | https://www.yaklass.ru/
CymMa GecKoHEYHO YOBIBArOIIeH
107 .
reOMETPUUECKON IPOTrPECCHH 04.04.2024
108 JIMHENHBIN ¥ SKCIIOHEHIIMAIILHBIN POCT. «Yun.py» —
UYucno e. @opmyrna ClI0KHBIX TPOLEHTOB 04.04.2024 | https://uchi.ru/
109 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmysia CI0KHBIX MPOIEHTOB 08.04.2024
Hcnonbs3oBaHue mporpeccuul s
110
peleHus peaTbHBIX 33a]1a4 PUKIaTHOTO 08.04.2024
XapakTepa
11 KonTposnsHast padoTa:
"[TocnenoBaTeIbHOCTH U TIpOrpeccun” 11.04.2024
Poccuiickas
112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA 11.04.2024 ~ ICKTPOHHAS LIKOJA.
https://resh.edu.ru/
113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB dokchopa
byHKIII 15.04.2024 | https://foxford.ru/about
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CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha

114 OTpe3Ke 15.04.2024
115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke 18.04.2024
MeTto1 MHTEPBAJIOB /ISl PELICHMUS Pocenticias
116 HEPABEHCTB 18.04.2024 |~ NCKTPOMHAA HIKOTA.
https://resh.edu.ru/
117 MeTo1 UHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB 22.04.2024
118 MeTto1 HHTEpBAJIOB JUIsl pellIeHUs
HEPaBEHCTB 22.04.2024
119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 1715 pereHus 3a1a4 25.04.2024
120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX «Yun.py» —
GbyHKIMNA 1S pemeHus 3a1a49 25.04.2024 | https://uchi.ru/
121 [lepBast 1 BTOpas mpou3BOHBIC (PYHKITH 97 04.2024
122 Onpenenenue, reOMeTPUIECKUN CMBICI
MIPOM3BOTHOM 27.04.2024
123 Omnpenenenue, GU3NIECKUNA CMBICIT
MIPOM3BOTHOM 02.05.2024
. Poccuiickas
124 YpaBHeHHE KacaTelbHOU K rpaduKy eKTPOHHAS! HIKOA,
Py 02.05.2024 https://resh.edu.ru/
195 VYpaBHeHHEe KacaTeIbHOU K TpapuKy
GbyHKITII 06.05.2024
126 [Ipoun3BoHbIE IIeMEHTAPHBIX QYHKIUH

06.05.2024



https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

«SIKmacey .

127 Ilpon3BozHLIE SACMEHTAPHbIX GyHKIMH L 13.05.2024 | https://www.yaklass.ru/
[Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS, Poccniickas
128 YaCTHOTO ¥ KOMITO3UIIMK (PYHKITHI 1 13.05.2024 JICKTPOHHA TIKOIA.
https://resh.edu.ru/
129 Nrorosas koHTposbHasA paboTa 1 1 16.05.2024
130 HroroBast KOHTpOJBbHAS padoTa 1 1 16.05.2024
131 [ToBTOpEeHue, 0600IICHNE, 1
cucTeMaTu3aIus 3HaHui: "YpaBHeHus" 20.05.2024
[ToBTOpEeHue, 0600IICHNE, Poccmiickas
132 . " 1 DIIEKTPOHHAs NIKOJIA.
CUCTEMaTH3aIus 3HaHW: "Y paBHEHUS 20.05.2024
https://resh.edu.ru/
133 [ToBTOpeHue, o6obIIEeHNE, 1
cucteMaruzanus 3Hanuii: "HepaBencrna" 23.05.2024
134 [ToBTOpEeHue, o600IICHNE, 1
cucteMaruzanus 3Hanuii: "HepaBencrpa" 23.05.2024
135 [ToBTOpEeHue, 0600IICHNE, 1
cucTeMaruzarus 3Hanui: "OyHkun" 27.05.2024
136 [ToBTOpEHUE, 0000IICHNE, 1
cucTeMarusaius 3HaHuit: "Oynkuun" 27.05.2024
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTuka: anreOpa M Hadajlla MaTEMaTHYECKOrO aHajau3a, T'€OMETpUS.
Anrebpa u Havasia matemaruuyeckoro ananmuza, 11 kmacc/ Komsrun HO.M.,
Tkauea M.B., ®emopoBa H.E. u npyrue, AkuuoHepHoe OOIIECTBO
«M3parenscTBO «IIpocBemienuey.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Yuebnuk: Anrebpa u Hau. mar. aHamuza. 10-11xm. Amumor IILA. u
np 201 Anrebpa u Havajma MaTeMaTHYeCKOro aHanuza. Meroandeckue
pexomengamuu. 10 kjacc: mocoOue I yuuTeneil  oOmieoOpa3oBar.
opranuzauuii / M. K. Iloranos, A. B. llleskun. — M.: [IpocBemenne, 2018.
2. AnreOpa 1 Havajia MaTeMaTUYECKOTo aHanu3a. J(uiakTuueckrue MaTepralbl
k yueOnuky III.A. AmumoBa u npyrux 10 xmacc: yue6. mocobue s
o01reo6pa3oBar. opranuzaiuii: 6a30Beiii U yriryon. ypoBau / M. W. 1llabynuH,
M.B. Tkauésa, H.E. ®&énopona. - 8-¢ uzn.-M.: IIpocsemnienue, 2017. — 207 c.:
WL

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. Poccwmiickas snexrponHas mkoia https://resh.edu.ru/

2. MaTeMaTtuuecKue OJIMMIUAIAbI U OJTUMIIHAIHbIC 3a0a4H, — [3JIEKTPOHHBIN
pecypc], — pexxum moctyma: http://www.zaba.ru.

3. MeTonuka npenogaBaHus MaTEMATUKH — [3JIEKTPOHHBIN pecypc], — pexxum
nocryma: http://methmath.chat.ru.

4. Peectp mpuMepHBIX 00111€00pa30BaTENbHBIX MPOTPAMM [3JIEKTPOHHBIN
pecypc], — pexxum goctyna: http://www.fgosreestr.ru.

5. IlyreBoautens «B Mupe HayKu» JJis MIKOJILHUKOB [3JIEKTPOHHBIN pecypc],
— pexxuM goctyna: http://www.uic.ssu.samara.ru

6. DIEKTPOHHAS XPECTOMATHS IO METOIMKE MPENOJaBaAHUs MAaTEMATHUKU
[a5ekTpoHHBIH pecypc], — pexxum goctyna: http://fmi.asf.ru.



