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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oO0Iiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpPYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc ainreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjajblBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
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
CTPOTMMH KOHCTPYKLMSIMH aireOpbl M MaTeMaTUYeCKOTro aHaiu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TOMOIIBI0 MHAYKIHH U pacCcykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHEe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YarolIMecs IMOJy4YalOT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEN pealbHbIX CHUTYaIIUil,
UHTEpPOpETalMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHbIH Marepuan, CIocOoOCTBYIONIUN
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOJOKUTENbHON  KOHUEHTpPAllMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtonumkm oOydeHus anreOpe W HadallaM MaTeMaTHYEeCKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykrype yueOHOro kypca «Anredbpa ¥ Haudajla MaTeMaTHYECKOIo
aHaJIM3a» BBIICIICHBI CIEIYIOLIUE COJIepKATEeIbHO-MEeTouYecKue muHuu: «Hucna
U BblUUCHeHUs», «DOyHKuu U rpadukny, «YpaBHEHUs: U HepaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHINIAsCh HOBBIMH TEMaMU U paszaenamu. JlaHHBIA
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJEp)KaHUE HECKOJIBKMX MAaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo Mepe Toro kak oOydarouiuecsi OBJIaJE€BalOT BcE Ooee
IMIUPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIHbHO (POPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, MPUMEHITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSITETFHO COPMYIMPOBAHHON MaTeMaTHYeCKOW 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Yucla W BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpemHero obmero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIINAX B CeOsS MCIOIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOMKEHHBIC
BBIUUCIICHUS, OICHUBATh YUCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOWCTBEHHBIC €My CIENU(UICCKUE 3aJayd W OIEpalud: JeJICHUe Haleo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
palMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaIbHON CTENEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pPACIIMPEHUIO KPyra HCIONb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMs JJI PEUICHHs Pa3InYHBIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poilu B
MOCTPOEHUU MOJIETEH peasbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHHE U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealMu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pazgene Ilporpammbl TMpenryCMOTPEHO pELIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4arolluecs OBJAACBAIOT pa3IMYHBIMM METOJAMH  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMUUecKux u
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCIOIB3YIOTCS MpH



UCCJEeI0BaHUU (DYHKLIMI ¢ TOMOUIBI0 IPOU3BOAHOM, NP PEIICHUH MPUKIATHBIX
3a/1a4y M 3a7a4 Ha HAaXOXJCHUE HauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0sl Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJIHATE  pacu€Tel 1O  QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaKXKE BBIPAKECHUI,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI OO0ydYaroImuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuid, paboTbl C  CHUMBOJBHBIMH  (QopMaMH,  NpeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUISl pEUIeHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenpbHo-MeToandeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKIINI, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JPYrux y4eOHBIX
IPEAMETOB U PEANBHON KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJM30M,
TaK U C pEIICHHEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3Tom Oombloe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BhIpa)kaTh (OpMyJaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIpaKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOU, Tpaduieckoi u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOIb30BAaHUIO aHAJIOTHH.

ConepxatenbHass n1uHUs «Hadana maTeMaTHYeCKOTO aHalW3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MAaTE€MAaTHYECKHX, TaK M MPHUKJIATHBIX 3a]a4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWs, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHus IpoueccoB. JlaHHasg conaepxkKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTYyalui,
MO3BOJISIET HAXOAWTh HAWIydllee pPENIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET Ppa3BUTHIO aOCTPakTHOro, (POpManbHO-IOTMYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCcKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPUM MHOXKECTB M MaTeMaTHYeCKOll JOoruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
U TpeajaraloT HamboJjiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pPa3/eibl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHUus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronieMycss TOHMMaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEeMaTHKW M HUCTOJIb30BaTh €ro JjIsl BRIPAKEHUS] CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACICHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKJIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHoM Kkypce «Anrebpa M Hadajla MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJICIUPOBAHUS, KOTOPHIC MPU3BAHBI
CIoCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENIECH pearbHbIX
CUTyalluid, WCCJIEJAOBAHMS D3THUX MOJIeNIied C TIOMOUIBIO afmapara ainredpbl H
MAaTE€MAaTUYECKOTO aHaliu3a, WHTEPIPETAlNU IOJYYEHHBIX PpEe3yJbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3eioB IporpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEUIEHWH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarolluecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJIOTHIO, 0000IIaTh W  KOHKPETH3UPOBaTH  MPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIECcce U3YUEHUs BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTUYEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa ¥ Hadala MaTeMaTUYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEWCTBUTENILHOTO YuCia U ero cBoiicTBa. [IpubamxkEHHbIE BRIUYMCICHHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

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

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABCHCTB. MHOroO4WwIEHbl OT OJHOM II€peMEHHOW. JleneHne MHOroujieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBaHre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHoOBHbIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAXKEHHI. PellieHne TpuroHoMeTpuIeCKnX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIUMCJICHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPEAECIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4d C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIEN pPEAJbHOM CUTyallMd C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTed HAYKH W peaabHOU
KU3ZHHU.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, crnocoObl 3agaHuss (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHus
rpaduKoB GyHKIIHMA.

Ob6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMeKyTkM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee u HauMeHbllee 3Ha4eHUsI PYHKIIUU HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOpPHS n-OM CTENMEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajbHBIX IIpollecCax U SIBICHUAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATENbHOCTEH. MeTon
MaTeMaTH4eCKOn WHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMaTHYECKOIO aHaju3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckass u reomeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBaIOIIEH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uucino €. @opmyna CI0KHBIX
IpoLEeHTOB. Mcronb3oBaHWE MPOrpeccuu JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. IIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara s
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUMW, IPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nensie yucna. [lpumeHeHrne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmuii ol nenurens (nanee — HOJl) m HamMeHsblee ooiee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputma EBknnia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. Anrebpanueckass U TpUTOHOMETpHUecKas (OpMbI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl pelIeHHs] PU3MUECKUX U TEOMETPHUUECKHUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pAlMOHAJIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUECKUX YPABHEHUM.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUNM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/JIbl PEIIEHUs 3a/1a4 C apaMeTPaMHU.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHne Mpou3BOAHON K UCCIENOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAWMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION WJIH TPaPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucienue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnua.

[Ipumenenue uHTETpana IJs HAXOXKACHUS IUIOMIAACH IUIOCKUX (QUTYp |
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIraTbHbIX
YPaBHEHHU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUIMCKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE H3TUX JOCTWKEHHUUA B JIPYTUX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKh U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUHN, PacCyKICHHH, BOCIIPUUMUYUBOCTH
K MaTEMaTUYECKUM acClleKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCHUTAHMUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THTAaHHWE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH W
OTIbIXa, PETyJsipHAs (U3HUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEUW JKU3HHU, TOTOBHOCTH K aKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MAaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOTr0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMYECKOW  KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATILHOM
Cpe/ibl, OCO3HaHUE TII00ATBHOTO XapaKkTepa dKOJIOTHYECKUX MpoOIeM, OpUEHTAIUS
Ha TPUMCHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MpPaKTHKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITh TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPXKACHUSX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSATENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh aAPTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€MOCO0 pemieHuss ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATEIBLHO (POPMYIHUPOBaTH O0OOIIEHHS W BBIBOJBI MO Pe3yJbTaTam
OPOBENEHHOTO  HAOMIOJEHUs, MCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM npeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh HH(POPMALIUIO, TPEICTaBIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyEeCKU;

OLICHUBATh HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEAIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJI€HHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBlI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1a4
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, aITOPUTM PEIICHHS 3aJ1a4H, BEIOUPATh CIIOCOO PEIIeHus C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh HABBIKAMH  TIO3HABaTENbHOW  peduiekcmu  Kak  OCO3HaHUs
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENTBCTB, IaHHBIX,
HaNJCHHBIX OIMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTH)KCHUS WM HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, [OroBapuBaThbCi, OOCYXKAAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATH CBOM JCUCTBHUS C APYTUMHU YIeHAMU KOMAaHbI, OIIEHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaAIMOHATIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb JEHCTBUTEIHLHOTO YHCIIA;

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHDb C PALIMOHAIBHBIM MIOKA3aTeNneM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YHUCJIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMU, IPUMEHSATh METOJ HWHTEPBAJIOB IS PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATH
JI€JICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PEIIEHUsT CHUCTEMBl JIMHEHMHBIX YPaBHEHU,
MOJEIIMPOBATh PEATbHBIE CUTYallMU C IMIOMOILBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MAaTpHIl U OIPEACIUTENEH,
MHTEPIIPETUPOBATD ITOJIYy4YCHHBIA PE3yJIbTaT;

UCIIOJI30BAaTh CBOICTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YHCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

HCMOJI30BaTh CBOKWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CcBOOOIHO OMNEepUpOBaTh MOHSATUSMU: HppAllMOHAIbHbIE, MOKAa3aTeIbHbIE U
Jorapu(MUUYECKUE YPAaBHEHUS, HAXOAUTh UX PEUICHHS C TIOMOIIbIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHUIA;

MOJICIMPOBATh pEajbHBbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHS, HEPAaBEHCTBA II0 YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEIN C HCIIOIh30BAHUEM alllapara aareopsl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (PpyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKkoB QYHKIHI;

CBOOO/IHO OIEPHPOBATh MOHSATUSMHU: O0JACTh OMPENEICHHS W MHOXECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruoandeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HaYeHWEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CTeNEHHAsT (QYHKLIHS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTesneM, TpaduK CTENneHHONW (YHKIMU C HATYpPaJIbHBIM M IEJIBIM
nokasatesneM, rpaduK KOPHsI N-Oi CTENeHW Kak (yHKIUH OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JMHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHSAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIIMM, WX CBOWCTBA M TpaduKd, HWCIOJIB30BaTh MX TpadUKH IJIsl PEIICHUS
YpaBHEHHM;

CBOOOIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeseseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB M peajbHOU
’KU3HH, BBIpAXKaTh (OPMYJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATH MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpUUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHUIUANBHBIA POCT, GOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTAaBICHUE
O KOHCTAHTE;

MCIOJIb30BaTh MNPOTPECCHM ISl PELICHUS pPEabHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPaHUYEHHBIE I1OCIJIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJHO ONEpPUPOBATH TOHATHEM: (PYHKIUS, HENpEepbIBHAs Ha OTPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh TIPOU3BOIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJIsl ONMCAHUS PEaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce oOy4arouiuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMmbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATHUAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypajbHBIX M LENbIX YHCEJ, MCIOJb30BaTh NPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH aprU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJAUTh PEIICHUA
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKa3aTeabHEbIE,
gorapumMuyeckrue U  TPUTOHOMETPUYECKHUE YpaBHEHHUs] U  HEPaBEHCTBA,
cojepKalue MOIyJu U mapamMeTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJICIUPOBATh pealibHble CHUTyalldd Ha S3bIKE alnreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJCIM C MCIIOJIB30BAHWEM alllapara aireOpsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3yJbTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TOHATUAMHU: TpadUKA TPUTOHOMETPUUIECKUX
dynKImit;

NPUMEHATh (QPYHKIIMU JJI1 MOJICIMPOBAHUS M MCCJICIOBAHUS peaJbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOJIHYIO JIJI UCCIEOBaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIIICE M HAUMEHBIIIee 3HAaUCHHUS (YHKIIMU HETPEPHIBHON Ha
OTpPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHUS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OompeAeICHUs] CKOPOCTH W YCKOPEHHS TMpoliecca, 3aJaHHOTo GOpMyIoN Wiu
rpaguKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOLIAIH IIOCKUX QUTYP U OOBEMBI TEJ C MOMOILBIO HHTErPaia;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaudecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpoJbHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
MHO0KecTBO JeHCTBUTEIBLHBIX UHCE.
Mmuorouiensl. Panmmonan € ypaBHE
1 HOTOTICHEL. LaltHon BHHvyp BHCHILL I 24 1 https://resh.edu.ru/
HepaBeHcTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
Oyaknun u rpaduku. CteneHHas KIIUS C
2 YHEI pad Pymxn 12 1 https://resh.edu.ru/
LIETBIM TOKa3aTeaeM
A €TUYCCKHI KOPEHb N-0I CTEIICHM.
3 PHQMETHHECKHH KOpeH, 1 crernenn 15 1 https://resh.edu.ru/
HppanunonanbHble ypaBHEHUS
IlokazarensHa . Ilokazate e
4 KazaTenbHas Qyniims KasaTCibHpT 10 1 https://resh.edu.ru/
ypaBHEHUSA
Jlorapudmmueckas KITHS.
5 pud (ymxn 18 1 https://resh.edu.ru/
JlorapudmMuueckue ypaBHECHUS
TpuroHoMeTpHyeCKHe BhIPAKECHUS U
6 p p p 22 1 https://resh.edu.ru/
YpaBHEHUS
[TocnenoBarenbHOCTH ¥ IPOTPECCUU 10 1 https://resh.edu.ru/
HenpepriBabie ¢pyukiuu. [IpousBoanas 20 1 https://resh.edu.ru/
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL 5 )
3HAHUHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoaudecTBO 4acoB

Ne HanmMeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KounTtpoibHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThbI
HccnenoBanue KIUH C IOMOIIBIO
1 s . ymxn = 22 1 https://resh.edu.ru/
MIPOU3BOTHOM
2 [lepBooGpa3Has 1 UHTETpa 12 1 https://resh.edu.ru/
r i
3 PacpuKit TPHIOHOMETPHHECKHX YRR 14 1 https://resh.edu.ru/
TpuronomeTpudeckre HepaBEeHCTBA
HppanmonanbHbpie, TOKa3aTeIbHBIE U
4 ppall 24 1 https://resh.edu.ru/
norapuMuvecKue HepaBeHCTBA
5 KowmrekcHbie uncia 10 1 https://resh.edu.ru/
HarypanbHble u 1ienbie yncina 10 1 https://resh.edu.ru/
CucreMbl paliMOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1 https://resh.edu.ru/
ypaBHEHUH
8 3anayu ¢ mapameTpamu 16 1 https://resh.edu.ru/
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTtpoJbHbie
n/n Bcero H3yUyeHus o0pa3oBaTejibHbIE
padoThbI
pecypchl

MHoxecTBO, orepaluy HajJ MHOKECTBaMU 1

1 . https://resh.edu.ru/
HUX CBOIiCTBa

2 Juarpammsl Ditniepa-Benna https://resh.edu.ru/
[IpuMeHeHne TeopETUKO-MHOKECTBEHHOTO

3 https://resh.edu.ru/
ammapata sl peleHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U

4 JECSTUYHBIC IPOOU, TTPOTICHTHI, OECKOHEYHBIC https://resh.edu.ru/
MePUOANIECKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC https://resh.edu.ru/
MePUOANYECKHIE IPOOH
ITpumenenue npoOeii U IIPOLIEHTOB I

6 p P p https://resh.edu.ru/
penieHus MPUKIaIHBIX 3a71a49

7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS
pelieHus MPUKIAIHBIX 3a1a4
JleticTBUTENbHBIC Ynclia. ParinonaabHbIe U

8 https://resh.edu.ru/
HppaMOHAJIbHBIE YHCIIa

9 Apudmernueckue omnepaiuu ¢
IENCTBUTEIHHBIMU YUCIAMHI

10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0

CBOICTBA




11

[TpuGnnxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIVICHMS, IPUKU/IKA U OLIEHKA pe3yJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

https://resh.edu.ru/

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
JIpOOHO-paIIMOHATIFHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PECIICHUS TCIIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

https://resh.edu.ru/

16

MHoTrouJIeHBI ¢ IETBIMA KOY(PPUITISHTAMH.
Teopema Buera

https://resh.edu.ru/

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

https://resh.edu.ru/

18

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

https://resh.edu.ru/

20

Onpenenurens MaTpulbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUN

https://resh.edu.ru/




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CTIOCOOBI 3a1aHusT (DYHKIIUH.

B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKINNA

https://resh.edu.ru/

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB QYHKINN

https://resh.edu.ru/

27

OO6nacTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

https://resh.edu.ru/

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

https://resh.edu.ru/

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HaumeHblliee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

https://resh.edu.ru/

30

Jluneiinas, KBagpaTuyHas U JpOOHO-
nuHeltHas GyHKIUU

https://resh.edu.ru/

31

SHCMCHTapHOG HUCCIICAOBAHUEC U ITIOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOG HCCIICA0OBAaHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUI

33

Crernens ¢ LICJIBIM MOKazaTeneM. buHnom

https://resh.edu.ru/




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 Herorona
35 CrenenHas GyHKIHS ¢ HATYPAIbHBIM U
nenbiM nmokaszareneM. E€ cBoiicTBa u rpaduk
36 Kontponsnas pabora: "CrenenHas QpyHKIus.
Eé cBoiictBa n rpaguk”
37 Apudmernueckuit j(OpeHB HaTypalbHON hitps://resh.cdu.ru/
CTENEeHU U €ro CBOMCTBa
13 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
39 https://resh.edu.ru/
COJIepKaluX CTENEeHH U KOPHU
40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIIUX CTEIIEHU U KOPHU
A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE
42 METO/Ibl PEIICHUS] UPPALTMOHATBHBIX https://resh.edu.ru/
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE
43 METO/Ibl PELICHUSI UPPALIMOHATIBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE
44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH
45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUU hitps://resh.cdu.ru/

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HUppaMOHAJIBHBIX YpaBHEHUN
A7 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIHBIX YpaBHEHUN
43 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPpAIMOHAIIBHBIX YpaBHEHUN
CpoiicTBa U rpauK KOpHs N-Oi CTETIEHU KaK
49 (dbyHKIIMM OOpaTHOM CTETICHH C HATypaIbHBIM https://resh.edu.ru/
oKasarejaemM
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHN KaK
50 (dbyHKIIMM OOpATHOM CTETIEHU C HATypaTbHBIM
roKasaresemM
KonTponsnas pabora: "CBoiicTBa u rpaduk
51 KOpHS n-0i creneHu. MppanuoHanbHbie
ypaBHEHUS"
Crenenb C pallMOHAJIBHBIM MOKAa3aTeIeM U €€
52 N https://resh.edu.ru/
CBOMCTBA
53 Crenens C pallMOHAJIBHBIM MOKA3aTeNIEM U €€
CBOMCTBA
54 Crenesb C pallMOHAJIBHBIM MOKAa3aTeIeM U eé
CBOMCTBA
55 [TokazarenpHas ¢yHKIINA, €€ CBOMCTBA U hitps://resh.cdu.ru/
rpaduk
56 Ucnonb3oBanue rpaduka QyHKIUN AJis
peuieHus: ypaBHEeHU I
57 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEeHU I
58 [TokazarenbHble ypaBHeHUA. OCHOBHbBIE https://resh.edu.ru/




MCTOJbI PCIICHHUA MMOKA3ATCIIbHBIX ypaBHeHI/If/'I

[Tokazarenbubie ypaBHeHU. OCHOBHbIE

59 . 1
METO/IbI PEIICHUS TTOKA3aTEIIbHBIX YPaBHEHUN
IToxa3arensHble ypaBHeHusd. OCHOBHEIE
60 P 1
METO/IbI PEIICHUS TTOKA3aTEeIbHBIX YpaBHEHUN
Kontposabnas padora: "Iloka3zarennpHas
61 P P 1
¢ynknus. [lokasaTenbHble ypaBHeHUS"
62 Jlorapudm uucna. CpoiictBa jorapugpma 1 https://resh.edu.ru/
63 Jlorapudm yucia. CeoiictBa Jorapudma 1
p p
64 Jlorapudm gucia. CsoiictBa Jorapudma 1
p p
€CATUYHBIE U HAaTyPaJIbHBIE JIOTapU(PMBI
65 yp p 1
€CATUYHBIE U HAaTYPaJIbHBIE JIOTapU(PMBI
66 yp p 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIAX
67 f ap p‘b P ’ p 1 https://resh.edu.ru/
JorapugMal
IIpeoGpa3oBaHue BRIPAKEHUM, COAEPIKAIIINX
63 peoop p p 1
sorapudmel
IIpeo6pa3oBaHue BEIpaXKEHNH, COIEPKAIIAX
69 peoop p p 1
soraprudmsl
Jlorapudmuyeckas KLU, €€ CBOMCTBA U
70 (bp ¢ ym ’ 1 https://resh.edu.ru/
rpaduk
Jlorapudmnueckas KIIMs, €€ CBOMCTBA B
71 P i 1
rpaduk
Ucnonb3oBanue rpaduka QyHKIUN AJis
72 . 1 https://resh.edu.ru/
peuieHus: ypaBHEeHU I
Ucnonws3oBanue rpaduka KLU TS
73 P yit 1
peuieHus: ypaBHEeHU I
74 Jlorapudmmuueckue ypaBHeHus1. OCHOBHBIE 1 https://resh.edu.ru/




METO/Ibl PELICHHUS JIOTAPUPMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl peLIeHUs] JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

76 METO/1bl peIIeHUs] Jorapu(PpMUUECKUX
YpaBHEHUU
PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU

77 . https://resh.edu.ru/
Jorapu(PMUIECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

79 KonTponsnas pabora: "Jlorapudgmuueckas
¢dbynaknus. Jlorapudpmudeckue ypaBueHus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 oTpe/eNieHue TPUTOHOMETPUUYECKIX (DYHKIUI
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 orpeielieHne TPUrOHOMETPUUECKUX (PYHKIUI

YHUCJIOBOTO apryMmecHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKUE POPMYITHI 1 https://resh.edu.ru/
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 HpeoGpasouBaHHe TPUTOHOMETPHUYECKHIX | https://resh.edu.ru/
BBIPOKEHUI
o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAKECHUIN
9 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI
93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPOKEHUI
94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
96 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
98 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
99 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1
KontponbHas padota: "TpuroHoMmerpudeckue
101 BBIPAXKEHUSI U TPUTOHOMETPUUYECKHE 1
ypaBHeHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
102 nocieaoBarenbHocTel. MeTton 1 https://resh.edu.ru/
MaTeMaTH4eCKOH MHAYKIIUU
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE | hitps://resh.cdu.ru/

IOCIICA0BATCIIBHOCTH. I/ICTOpI/Iﬂ aHajin3a




OECKOHEUYHO MAJIbIX

104 ApupmeTrnueckasi mporpeccus https://resh.edu.ru/

105 ['eomeTpuueckas mporpeccust https://resh.edu.ru/
beckoneuno yObIBaroIiast reoMeTpudecKas

106 yo P https://resh.edu.ru/
nporpeccust
CyMMa OeCKOHEYHO YOBIBaroIIeit

107 ™ . Y https://resh.edu.ru/
T€OMETPUUECKOM MPOTPECCUU
JIMHENHBIN ¥ SKCIOHEHUATIBHBIA POCT.

108 " P https://resh.edu.ru/
Hucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

110 Hcnons3oBanme mporpeccuu yis peieHust
peanpHBIX 3a/1a4 MPHUKIAJTHOTO XapaKTepa

11 KontponbHas padota: "IlocnenoBaTenbHOCTH
u nporpeccun”

112 HenpepriBHbIC PYHKIINMHN ¥ UX CBOWCTBA https://resh.edu.ru/
Touka pa3pbiBa. ACUMITOTHI I'pa)KOB

113 p\, p pad https://resh.edu.ru/
byHKIMHA
CaolicTBa KI[M{ HENPEPbIBHBIX HA

114 Pyn pep https://resh.edu.ru/
OTpEe3Ke
CBoiicTBa KIIUHM HENPEPBIBHBIX Ha

115 byn pep https://resh.edu.ru/
OTpEe3Ke

116 Meto1 UHTEPBAJIOB IS PEIICHUS HEPABEHCTB https://resh.edu.ru/

117 Metoa MHTEpBAJIOB ISl pELICHUS HEPABEHCTB

118 Meroa UHTEPBAJIOB Ul PELIECHUS HEPABEHCTB
[IprmeHeHne CBOMCTB HEMPEPBIBHBIX

119 p pep https://resh.edu.ru/

GyHKIM 1715 perieHus 3a1a4




IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

120 N
GyHKIMH 18 pereHus 3a1a4d
121 [lepBas u BTOpas Mpon3BOAHBIEC (HYHKIUU https://resh.edu.ru/
122 OnpeﬂeneHHf, T€OMETPUUECKHUI CMBICTT
IIPOU3BOIHOM
123 Onpe)leneHHf, (U3UYECKU CMBICIT
MIPOU3BOIHOM
124 VYpaBHeHHE KacaTelbHON K rpaduKy hitps//resh.cduru/
byHKIMN
125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIIN
126 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN https://resh.edu.ru/
127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN
128 Tlponssonias cymMEeL, HPOHSBeHteHﬂ’ https://resh.edu.ru/
YaCTHOTO U KOMITO3UIMH (PYHKIMN
129 IIponsBoaHas CyMMBbl, IPOU3BEICHMUS,
YaCTHOTO U KOMITO3ULIMU (QYHKLUH
130 IIpounsBoaHas CyMMbl, IPOU3BEICHMUS,
YaCTHOTO U KOMITO3ULIMU (QYHKLUH
131 Kontponbras padota: "[IponsBoanas”
132 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3aIUs
3HaHui: "YpaBHeHUs"
133 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3ALUs
3HaHui: "OyHkunn"
134 Htoroas koHTpoJbHas paboTa
135 HToroas koHTpoJbHas paboTa
136 [ToBTOpenue, 06001IeHNE, CCTeMaTH3aIUs




3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne nNpon3BOIHOM K UCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

https://resh.edu.ru/

[IpuMeHeHne npon3BOIHOM K UCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHre npon3BOIHOM K NCCIEA0BAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHnenre mpou3BOIHON K MCCIEIOBAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeneHne Tporu3BOIHOM K UCCIIEA0BAHUIO
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI

[IpumeneHne Tporu3BOIHOM K UCCIIEA0BAHUIO
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI

HaxoxzaeHne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON PYHKLINU Ha
OTpe3Ke

HaxoxaeHne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON (PYHKUINU Ha
OTpe3Ke

Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO
3HAa4YeHHUsl HeMPEePhIBHON (QPYHKIMH Ha
OTpe3Ke

https://resh.edu.ru/

10

HaxoxnaeHue HaKOOJIBIIEr0 ¥ HAUMEHBIIIETO




3HA4YEeHHUs HEMPEPHIBHON (PYHKIMH Ha
OTpE3KE

11

Haxosxnenne HanOOJIbIIETr0 ¥ HANMEHBIIIETO
3HAUEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpe3Ke

12

Haxosxnenne HanOOJIbIIETr0 ¥ HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

13

[IpumeHeHre npou3BOTHOM SISl HAXOXKICHUS
HAWJIYYIIEro PEIICHUs B IPUKIAIHBIX
3ajjagax

https://resh.edu.ru/

14

[IpumeHeHre Tpou3BOTHOM TSl HAXOKICHUS
HAWJIYYIIErO PEIICHUS B IPUKIAIHBIX
3a1auax

15

[IpumeneHnne Tpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpapukoM

16

[IpumeneHnne Tpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpagukoM

17

Kommnosunus ¢yHkimii

https://resh.edu.ru/

18

Kommnosunus ¢yHkimii

19

Komnozunus GpyHKImii

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON IJIOCKOCTH

https://resh.edu.ru/

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha




KOOPJMHATHOM MIOCKOCTH

KonTtponsnas padora: "MccnenoBanue

22 . .
(GYHKIHH ¢ ITOMOIIBIO TPOU3BOTHOM"
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
23 https://resh.edu.ru/
nepBooOpa3HBIX
24 [TepBo0Opa3zHbIe FEeMEHTAPHBIX (YHKITUH.
[IpaBusia HaxoXIEHUS TEPBOOOPAZHBIX
)5 [TepBo0Opa3zHbIe FIeMEHTAPHBIX (QYHKITUH.
[IpaBusia HaxoXIEHUS TEPBOOOPAZHBIX
Nuterpain. I'eomeTpuyecknii CMbICT
26 https://resh.edu.ru/
WHTerpaia
7 Brruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleiiGnuria
)3 Brruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleliGnura
[IpumeHeHne uHTerpana st HAX0XKACHUS
29 P . P https://resh.edu.ru/
Iouaied MioCKux Quryp
[IpumeHeHue uHTErpana st HAXOXKACHUS
30 p . p https://resh.edu.ru/
00BEMOB reOMETPHUECKHX Tell
IIpumepsl pemenuit tuddepeHnaIbHBIX
31 p P up bdep https://resh.edu.ru/
ypaBHEHUH
0 [Ipumeps! perienuii quddepeHnanbHbIX
ypaBHEHUH
Matematuueckoe MOJICITUPOBAHHIE PEabHBIX
33 MIPOIIECCOB C MOMOIIBIO AU depeHInanbHbIX
YpaBHEHUH
34 KonTtponsHas padora: "[leppooOpaszHas u

uHTerpan”




Tpuronomerpuieckue GyHKIUH, UX

35 . 1 https://resh.edu.ru/
CBOMCTBA ¥ rpauKu
36 Tpuronomerpuyeckue QyHKIIHH, UX |
CBOMCTBA ¥ TpaduKu
37 Tpuronomerpuyeckue QyHKIIHH, UX |
CBOWCTBA ¥ TpaduKu
18 Tpuronomerpudeckue GyHKIIUU, UX |
CBOMCTBa U rpaduku
39 Tpuronomerpudeckue GyHKIIUU, UX |
CBOMCTBaA U rpapuku
OT60p KOpHEH TPUTOHOMETPUUECKHIX
40 YpPaBHEHUH € MOMOIIBIO 1 https://resh.edu.ru/
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
41 YpaBHEHUH C MOMOIIBIO 1
TPUTOHOMETPUUECKOMN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
42 YpPaBHEHUH C MOMOUIBIO 1
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
43 YpaBHEHUH C IOMOLIbIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH
44 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB 1 https://resh.edu.ru/
45 Penienne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pelrenre TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pelienne TpUroHOMeTpUUYECKUX HEPABEHCTB 1
43 KonTtponeHas padota: "['paduku 1

TPUTOHOMETPUUYECKUX (PYHKIUH.




Tpuronomerpuueckue HepaBeHcTBA"

OcHoBHEIC MCTOABI PCIICHUS TOKA3aTCIIbHBIX

49 https://resh.edu.ru/
HEPaBEHCTB
50 OcHOBHBIE METO/IbI PEIICHUS MOKa3aTEIbHbIX
HEPaBEHCTB
51 OcCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB
57 OcHOBHBIE METO/IBI PEIICHUS MOKAa3aTEIbHBIX
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS
53 https://resh.edu.ru/
Jorapu(PMUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
57 https://resh.edu.ru/
HppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOJIbI PEIICHUS
HppaMOHAILHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
HppaMOHAILHBIX HEPABCHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
HppaLMOHAJIEHBIX HEPABEHCTB
61 I'pacdmyeckue MeToabl pereHus
HppaLMOHANIBHBIX YPABHEHUN
62 I'padmyeckue MeTobI pereHus




HMPPALMOHAIIBHBIX YPABHEHUN

63

I'padmyeckue MeTo b1 pemeHus
II0KA3aTebHBIX YPAaBHEHHUU

https://resh.edu.ru/

64

I'padmyaeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKuX ypaBHEHUN

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeToabl pemeHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToapl pemeHust
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
YpaBHEHUU

https://resh.edu.ru/

69

I'pacdmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
YpaBHEHUU

70

I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeTobl peneHus
MOKa3aTeIbHbIX U Jorapu(pMUIECKUX
HEPaBEHCTB

72

Kontponbnas padota: "MppanuoHanbHble,
MoKa3zaTeabHbIe U IoTapupMUIecKue
HepaBeHCTBA"

73

KommuiekcHble uncna. Anredpandeckas u
TpPUTOHOMETpUYecKas (POPMBI 3aMUCH

https://resh.edu.ru/




KOMINJICKCHOT'O YHKCJia

Kommuiekcheie uncna. Anredpandeckas u

74 TPUTOHOMETpHYECKast (DOPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa
75 ApupmeTrueckue onepaum ¢
KOMIUIEKCHBIMH YHCTIaMU
76 Apudmernueckue onepauu c
KOMIUIEKCHBIMH YHCTIaMU
N3obpaxenne KOMIJIEKCHBIX YMCeT Ha
77 . https://resh.edu.ru/
KOOPJAMHATHOU TJIOCKOCTH
73 N300pakeHne KOMIIEKCHBIX YHCE Ha
KOOPJIMHATHOM MJIOCKOCTH
79 ®opmyna Myaspa. KopHu n-oii ctenesu u3 hitps+//resh.cdu.ru/
KOMIUIEKCHOTO YHCIIa
20 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JIIs
81 penieHust GU3NIECKUX U TEOMETPUICCKUX https://resh.edu.ru/
3a1a4
2 KontponbHas padota: "KomruiekcHbie
yycna"
83 HarypanbHble u nensie yncna https://resh.edu.ru/
84 HarypanbHble u nensie yncna
[IpuMeHeHne npru3HaKoOB JEIUMOCTH LEIbIX
85 https://resh.edu.ru/
yucen
26 [IpuMeHeHne npru3HaKOB JEIUMOCTH LEbIX
yucen
87 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LEIIBbIX https://resh.edu.ru/




gucen: HOJl u HOK

HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCIIbIX

88 gucen: HO u HOK
[IpuMeHenne npru3HAKOB JEIUMOCTH LIEITBIX
89 https://resh.edu.ru/
YHUCEII: OCTATKU 110 MOJYJIIO
90 [IpuMeHeHne npru3HAKOB JEIUMOCTH LEITBIX
YUCEII: OCTATKU [0 MOJYJIIO
[IpuMeHeHne mprU3HAKOB JEIUMOCTH HIEITBIX
91 yucen: anroput™ EBknuaa mist pemeHus
3a/1a4 B LEBIX YUCIIaxX
9 Kontponbras padota: "Teopus menbrx
qucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- https://resh.edu.ru/
CJIEICTBHS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBHS
OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
95 . . https://resh.edu.ru/
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUM
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
ypaBHEHUH
97 OcHoBHbIE MeTvom,I pELIeHHs] CUCTEM U ) hitps//resh.cdu.ru/
COBOKYIHOCTEH MOKa3aTeIbHbIX YPABHEHUI
08 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEM MMOKA3aTEJIbHBIX YPAaBHEHUI
99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U https://resh.edu.ru/




COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

100

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKux
YpaBHEHUU

101

[IpuMeHeHne cUCTEM K PELLICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yJIbTaToOB

https://resh.edu.ru/

102

[IpuMeHeHne cucTeM K pEeLIeHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00J1aCTe HAYKH U pealbHOMN
JKU3HHU, MTHTEPIPETALUs OJy4eHHBIX
pe3yJIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs OTyICHHBIX
pe3yNIbTaToOB

104

Kontponbras padota: "Cuctemsr
paIOHATBHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(PMUIECKuX
ypaBHeHUI"

105

PamnonansHaeie YpaBHCHUA C ITapaMCTpaMUu

https://resh.edu.ru/

106

PanunonanbHbIE HEpPAaBCHCTBA C IMapaMeTpaMunu

107

PanmoHanbHBIE CUCTEMBI C napameTpamu

108

I/IppaLII/IOHaJ'ILHHC YpaBHCHUA, HCPABCHCTBA

[S N [ G [ R —

https://resh.edu.ru/




C IapaMmeTpaMu

109

HppanmoHanbHble CUCTEMBI C TApaMeTpaMu

110

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

https://resh.edu.ru/

111

[loka3zarenbHble CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckrue ypaBHEHUs, HEPaBEHCTBA
C mapaMeTpaMHu

https://resh.edu.ru/

113

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpuuecKre ypaBHEHUS €
rapameTpamu

https://resh.edu.ru/

115

TpuroHomeTpr4ecKrue HEPABEHCTBA C
rapameTpamu

116

TpuronomeTpuyeckue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C IOMOIIBIO YPAaBHEHUH C
rapameTpamu

https://resh.edu.ru/

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENel pealbHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHUIA C
napameTpamu

119

ITocTpoenue u uccaeroBaHue
MaTeMaTHYECKUX MOJIEEN pealbHbIX
CUTYyali C IOMOILBIO CUCTEM YPaBHEHUH ¢
napameTpamMu

120

KonTponeHas pabdoTa: "3anaun ¢
napaMmerpamu”




[ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS

121
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHU"

124 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aUs
3HaHuii: "HepaBencrtna"

125 [ToBTOpEenue, 06001IeHNE, cCCTEMaTH3alUs
3HaHui: "HepaBencrsa"

126 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AITUS
3HaHui: "HepaBencrna"

127 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

129 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS
3Hanuii: "[IpousBoaHas u e€ npumeneHue"

130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "MHTerpan u ero npumenenue"

131 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHui: "OyHkunn"

132 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs
3HaHui: "OyHkunn"

133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "OyHkunn"

134 HToroas koHTpoJbHas paboTa

135 Htorosas KoHTpoJbHAsA paboTa




136

[ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

IIposepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: pALUUOHAIBHOE U JEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinmonHATe  apudmernyeckue  omnepanuM ¢ palMOHAIBHBIMM U
JENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATh npuOIMKEHHBIE BEIYUCICHUS, UCIIOJIBb3YS IIPAaBHIIa OKPYTJIEHUS,
JIeNaTh NPUKUIKY U OLIEHKY PE3YJIbTATa BBIUNCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENIEHb C IEJBIM IOKa3aTeJeM, CTaHIapTHas
dbopma 3amucH ACHUCTBUTEIHLHOTO YHWCJIA, KOPEHb HATypaJIbHOUM CTEIEHH;
HCIIOh30BaTh MOAXOISIIYI0 (OpMYy 3amuch ACHCTBUTENBHBIX YHUCEN IS
pelieHus MPaKTUUECKHUX 3a/1a4 ¥ TPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC ¥ TAaHT€HC MPOU3BOJIHLHOIO YIJia;
WCIOJIb30BAaTh  3alKCh  MPOM3BOJBHOIO  yrjia  uepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/ISI 1 HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YpaBHEHUE, HEPaBEHCTBO, ILIENOE,
paloHaIbHOE, UppalMoOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

Boinonusate npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs Hp606p330BaHI/I${ HCJIbIX, PAalMOHAJIBbHBIX W HPpPAllMOHAJIBbHBIX
BLIpa)I(eHI/Iﬁ H peluaTb OCHOBHBLIC THIIbI ICJIbIX, pPAIHOHAJIBHBIX H
HppallMOHAJIbHBIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMCHHTL YpaBHCHHA W HCEPAaBCHCTBA [JISI PCHICHHUA MATECMATUYCCKHUX
3alav U 3aa4 U3 pa3jIMIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha A3BIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPAaBHCHU, HCPABCHCTBA II0 YCJIIOBHUIO 3aJladM, HCCJICIOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapaTta anre6pbl

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh MOHATUAMU: (QYHKIHS, CHOCOOBI 3a1aHus (QyHKLIUHU, 00JacTh
OTpeNeNeHusT W MHOXKECTBO 3HayeHMH (yHKIMH, rpaduk QyHKIHH,




B3aMMHO 00paTHbIe (QyHKIIUU

OnepupoBaTh TOHATHAMU: UYETHOCTh M HEYETHOCTh (YHKUWHU, HYIH

32 (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMNA U1 pELICHUs ypaBHEHUN
34 CtpouTth U unTaTh rpadUKu TUHEHHOW (YHKINH, KBaAPATHIYHOW (DYHKIUH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonb3oBate rpaduku  QyHKOHA JUIST  HUCCICIOBAaHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH IpU pElICHWH 337ad M3 JPYIHMX Y4eOHBIX MPEAMETOB U
peanbHOM )KU3HH, BBIpAKaTh (POpMyIaMH 3aBUCUMOCTH MEKIY BETMYNHAMHU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHATHUSMH: TIIOCIEAOBATEIBLHOCT, apudMeTHueckas u
' reoMeTpUIecKast POTrpeccuu
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TreoMeTpuyecKas
' porpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON TPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOWCTBA TMOCJIEAOBATEIBHOCTEM M MPOTPECCUid IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar JAjisi  ONUCaHUs
5.2 peaIbHBIX MPOLIECCOB U SIBICHUMN, MPU PEIICHUH 33/1a4 U3 JPYTUX Y4eOHBIX
MpeIMETOB
513 OnepupoBaTb  MOHATUSIMHU:  OMpeIeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, L€J0€ YHWCIO; HCIOIb30BaTh
1.1 NPU3HAKK JETUMMOCTH LENbIX YHCEN, Pa3JokKEHHWE YHCIa Ha IPOCThIe
MHO>KUTEINH JUI pelIeHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MOKa3aTeIeM
13 OmnepupoBaTh NOHATHAMM: JIOTapu(M yucia, JeCATUYHbIE U HaTypalbHbIE
' norapumMel
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpumeHsTh CBOWCTBA CTEMEHH JUIsI MpeoOpa3oBaHMsS  BBIPAKEHUIH,




ONICPpUPOBATH TMOHATHUAMU: TIOKA3aTCIIBHOC YPABHCHUC HW HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonsaTe 1mpeoOpa3oBaHUs BBIPAKEHHH, COICPIKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTApU(MHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienust npocTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUYECKUX
3a/1a4
)5 Haxonuts pemenns npocTenmx CUCTEM U COBOKYITHOCTEN PallMOHAIIBHBIX
' YPaBHEHHI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTYallud Ha s3bIKe anreOpbl, COCTaBIATh
2.6 BBIPAXKECHUS, YPABHEHHS, HEPABEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIEI0BaTh MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amnnapara ajareopsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: [epHOAUYEcKas (DYHKIUSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMymMa (YHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HaueHUs (YHKUMU Ha MPOMEXKYTKE; MCIOJb30BaTh WX IS
rccaeaoBanus QyHKINH, 3aJaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: TpadUKH MOKa3aTeIbHOM, JOorapuMHUUECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; wu300pakaTh HMX HA KOOPAMHATHOU
IIJIOCKOCTH M MCNOJIb30BaTh JJIsl PEIICHNs] YPDABHEHU U HEPABEHCTB
33 N3obpaxaTs Ha KOOPAMHATHON TIJIOCKOCTH TpapUKU JTUHEHHBIX YPaBHEHHI
' Y UCTIOJIB30BATh UX /ISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUHN
34 Ucnonb3oBate rpaduku QyHKUMHA JUIS  HCCIENOBAaHUS TMPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUEOHBIX TUCHUIUIMH
4 Havana maTemaTuyeckoro aHaausa
OnepupoBaTh MOHATUSMU: HENPEpbIBHAS GYHKIHUS, IPOU3BOIHAS (DYHKIIUH;
4.1 WCITIO0JIH30BAaTh TEOMETPUYCCKUN M (DU3NYECKUN CMBICI TPOU3BOJIHON st
pelieHus 3a1a4y
40 Haxonuth  mpou3BOAHBIE  DJIEMEHTAPHBIX  (YHKIHM,  BBIYHCIATH
' POU3BOHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  OPOM3BOAHYIO  JUIs  HUCCleNOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl MCCIEAOBAHUS K
HOCTPOEHHIO IPpahuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWJIYy4dLIErO PELICHUS B
' NPUKIAAHBIX, B TOM YHCIIE COLIMAIbHO-3KOHOMUYECKHUX, 3a7adax
A5 OnepupoBaTh TMOHATUSMHU: TepBooOpa3Hass ¥ HMHTErpaj; MOHUMATh
' reoMeTpu4ecKuil 1 pu3nyecKuii cMbICIT HHTETpaja
46 Haxonuts mepBooOpa3Hbie dJIeMEHTAPHBIX (PYHKIIHMMA, BHIYUCISATh UHTETPAI

o ¢opmyne Herotona — JleiiOauia




4.7

Pemars MNPUKJIAAHBIC 3aa4i, B TOM YUCIIC COLUAJIbBHO-OKOHOMHWYCCKOI'0 U
(bu3U9IecKOro XapakTepa, CpeJIcTBAMU MaTEeMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKCICHUS
Pannonanbupie unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apodu. ApupmMeTHuecKue onepanum ¢ paroHaIbHBIMU
' qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BbhlpakeHuH. [IpuMenenune qpobeii 1 npoueHToB
JUISL pEIIEHUS MPUKIIAHBIX 33J1a4 U3 PA3JIUYHBIX OTpaciIel 3HAaHUI U peAIbHOM )KU3HHU
JelicTButenbHbIe Yncia. ParoHansHble U UppalioOHaIbHBIC Yncia. Apru(pMETHIECKIe
1.2 omepanuu C JACWCTBUTEIbHBIMU YHclaMu. [IpuOIMk€HHbIE BBIYMCIIECHHUS, IpaBHIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BHIYUCICHUN
Cremnens ¢ mnenbiM nokazateneMm. CtanaapTHas Gopma 3armucu JeHCTBUTEIBHOTO YUCIIA.
1.3 Hcnonws3oBanne moaxosiieit (opMbl 3amUCH ACUCTBUTEIBHBIX YHUCE IS PEIIeHUs
MPAaKTUYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX
14 ApubmMeTnuecknii KOpeHb HATypaJIbHOW cTeneHu. JIeHcTBusS ¢ apupMETHYECKUMHU
' KOpPHSIMH HATYpAJIbHOW CTETIEHU
15 CuHyC, KOCMHYC M TaHIE€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIEC MPE0OPa30BaAHMS
29 [IpeoOpazoBanrie TPUTOHOMETPUUECKUX BbIpaxkeHH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmyIIsl
)3 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHMe HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemienue nenbix U JpoOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppanvoHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 | PenieHue TPUrOHOMETPUUECKUX YPABHEHUI
57 [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEILICHUIO0 MaTEMaTUYECKUX 3a]1a4 U 3a]a4 U3
' Pa3IUYHBIX 00JaCTe HAYKH U pEaIbHOM JKU3HU
3 OyHKIMH U TpapUKH
31 OyHkius, crnocobbl 3amanus ¢yHkuumu. I'paduk QyHxnuu. BzaumHO oOpaTHBIE
' GyHKIUH
32 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHuWH QyHkuuu. Hymum ¢yHkuum.
' [TpoMexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUI
3.3 CrenenHast GyHKIHS C HATYpalbHBIM M LI€TBIM MoKa3aTeneM. E€ cBolicTBa u rpaduk.




CpoiicTBa u rpaduK KOPHSI 11-0U CTCTICHH
34 Tpuronomerpuueckass OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECCKHUX (YHKITUI
' YHCIIOBOTO apryMEHTa
4 Hauana maTemMaTtnueckoro anainmnsa
41 [TocnenoBarenbHOCTH, CcHOCOOBI 3agaHusl  IOCienOBaTelbHOCTEH. MOHOTOHHBIE
' HOCIIEN0BATENBHOCTH
Apudmernueckas ¥ TeOMETpPHYECKas Tporpecchr. becKOHEYHO YOBIBarOIIast
4 | TEOMETpHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUUYECKON
' nporpeccur. PopmMmyia CIOXHBIX MPOIEHTOB. lcnoyib30BaHUWE TMPOTPECCUU ISt
pelieHus: peabHBIX 3a1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammer Oiinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjsi ONHCaHUs peabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX y4eOHBIX IPEAMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIUMCICHUS
1.1 HarypanbHhblie u nenbie yncna. [Ipu3Haku 1eIUMOCTH LETbIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHbBIC JOTapHPMBbI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpAKEHUN, COIEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpaszoBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JIMHENWHBIX ypaBHEHUN. PelieHne npukiagHbIX 3a/1a4 ¢ MOMOILBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 Cucrembl U COBOKYITHOCTH pPallUOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a/1a4
' Y 3aJ1a4 U3 pa3jIMYHbIX 00JacTel HAyKU U peabHOM KU3HU
3 OyHKIMH U TpapUKH
Oynkuus. [lepuonmyeckne ¢yHkuun. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl W MUHUMYMBI GyHKuuu. Haunbomnblliee M HauMeHbIIEe 3HAYCHUE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpaQuKu




3.3 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUU, X CBOWCTBA U TPaPUKH
34 Hcnonb3oBanue rpagukoB (GyHKIUH 11 pelIeHUs] YpaBHEHHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB PyHKIUH 11 UCCISTOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpU PpEIICHUH 3a7ad W3 JPYIHX Yy4eOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Hagana maTemaTnueckoro anajimsa
4.1 HenpepoiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3y/JbTaTaM 0CBOEHMS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ] MaTeMaTHYeCKOW HHIYKIHH;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS NP PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTb  PACCYXIEHUH; YMEHHE ONEpPHUpPOBATH
MOHATUSIMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ais
OTIMCaHUs pPealbHBIX MPOIECCOB U SIBJICHUN U NPU PELIEHUU 33734, B TOM
YHClie U3 IPYruX y4eOHbIX MPEeIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HAaTypaJbHOE YMCIO, LENOE YHUCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTENEHU, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quCcell, YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIIEHUS; YMEHHE BBINIOJIHITH BHIYMCIIEHUE 3HAYCHUH U TIpeoOpa30BaHus
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEYHO yOBIBaioIIas TI'E€OMETPUYECKasi IPOTPecCHs;
YMEHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hciia, (QopMa  3amucHd  KOMIUIEKCHBIX  YHCEI
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass W anredOpanyeckas), yMETh
NPOU3BOJIUTH apU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/Iﬁ CMBICJT OTIPECACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pEIIATH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C [apaMETpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI I PELICHHUS MaTeMaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QyHKIMU, HanOoJsblliee U HaMMEHbIee 3HAueHUs
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIMH, T€OMETPUUYECKUI U
(u3nuecKkuii CMBICI TPOU3BOAHOM, MepBoOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI rpaduka (QyHKUWU; YMEHUE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBI, TPOU3BEACHMS, YACTHOTO U
KOMIIO3UIMH (DYHKIMI, HAXOIAWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyYHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJIHYIO JUIsI HCCIEAOBAHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIB30BaHHEM afmapara MaTeMaTH4eCKOTrO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
peluleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJWUThb IJIoIaan H 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKUMA, JMHeWHas QYHKOHUS, KBagpaTHYHas (yHKIuS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMHU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONh30BaTh TpapyKH ISl M3YY4eHHUsS TPOIECCOB M 3aBUCHUMOCTEH, TpPHU
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN U pelieHUs ypaBHEHUH,
HEpaBEHCTB M 3ajJa4 C TapamMeTpaMH; H300pakaTh Ha KOOPJMHATHON

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 33Ja4d M3 OOJacTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTyallMd Ha S3bIKE MaTEMaTHKH; COCTAaBJISTh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIIEe 3HAUCHUS, pa3Max, AUCIEPCHS, CTAaHIAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiMIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOIIBI0 TabMUI[ W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpaPuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IMIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHymu, komOuHaTOpHbIE (HAaKTHl M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYailHOH  BENMYMHBI, (YHKIUU  paACTpeieieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM YTroj, CKpelUBaloluecs MpsMble, NapajuieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, pPElIaTh

CBs3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n

10

YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHYyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSICHHs U3y4aeMbIX (HUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATh HEOOXOJUMbIE JIOTNOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMUYMHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, TMPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMUbl, MPU3MBblL, [UIHHIpPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD

12

VYmenune OIICPHUPOBATL IIOHATHUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpAUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BGKTOpHHﬁ n KOOp,Z[PIH&THLIfI MCTOJ

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pACIO3HABATh MPOSIBJICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JleHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OTnpeenuTeNb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpaduk. CoiicTBa 1 rpauK KOPHS 1-0i CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a. ba3oBblil U yriyOnEHHbIN
ypoBHU. 10 knacc FO.M. Kossirun... [Ipocsemenue 2020
Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a. ba3oBblil v yriyOnEHHbIN

ypoBHu. 10 kiacc FO.M. Konsirun... [Ipocsemienue 2019

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

YMK Anrebpa u marematudeckuit ananu3 10-11 apt. FO.M. Konsirun
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