MHUHUCTEPCTBO NPOCBEUIEHUS POCCHUCKOM ®EJEPAIINHA
Munncreperso o6pazoBanns Pocrosckoii obuiacru

3aBeTHHCKHI paiion

MBOY ®enoceesckan COLI um.B.M.Bepéxuna

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
3ace/1aHie METOTHUECKOTO 3amectuTens qupekTopano  Jlupekrop MBOY
cosera MBOY yaebHo# pabote OenoceeBckoi COLIT
®enoceenckoi COIII . nm.B.M.Bepéxuna
HM.B.MWH& //,// 1 Ko, %

i =

3 Xoponsuesa I.A.
A
Comnonnéna FO.A. Conossesa IO ITpukas Nel15

IIpuxaz Ne 1

Ciporeoi IHMO.16] oT «27» aBrycta 2025T.

ot «26» aBrycra 2025T.

oT «29» aBrycra 2025T.
PABOYASA IMTPOI'PAMMA
(ID 7253815)

yueOHOro npeamMera «AJredpa H Ha4ya/1a MATeMaTHYECKOr0 aHAJIH3A.,
Yruyb/1eHHbIH YPOBeHb»

s odyuaromuxes 11 knacea

c.®enoceeska 2025



MNOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «Anrebpa U Hadaja MaTEMATHYECKOTO aHAIN3ay» SIBISETCS OJHUM
U3 HanOoJee 3HaYMMbIX B IIpOrpaMMe CpeaHEro o01iero oopa3oBaHusi, MOCKOJIbKY,
C OJIHOW CTOPOHBI, OH 00€CIEYNBAET HHCTPYMEHTANbHYIO 0a3y ISl U3y4eHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHHE 00YYaloMXCcs Ha YPOBHE, HEOOXOIUMOM JIJIsi OCBOCHUS
UH(GOPMATUKHU, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX JAUCLUUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydarouiuecsi OBJIaJ€BAlOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM Hayku, KoTopas (GOpMYJIUPYEeT CBOM JOCTUXKEHUS B
MaTeMaTH4ecKoi Gopme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MAaTeMaTUYECKOTO aHalu3a 3aKja/lbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHOJOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHIIMHA pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHeHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HHU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKIUSMHU aireOppl M MaTeMaTH4YeCKOro aHaliu3a pa3BUBACT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIACHUS C MOMOUIBIO MHAYKLUUU U PACCYKIaTh NEIYKTHUBHO, HUCIOJIb30BAThH
00001IeHNe W KOHKPETU3allMio, abCTparupoBaHHE M aHAIOTHIO, (HOpMHpYET
KpEaTUBHOE U KPUTUUECKOE MBILIJIEHUE.

B xone u3yuenus yueOHOro kypca «Airedpa M Hayaia MaTeMaTHYECKOTO
aHanKu3a» OOyYaroNIMecs MOJY4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3a/ad,
CaMOCTOATENIbHOTO MOCTPOEHUSI MAaTEMATHYECKUX MOJENEN pEealbHBIX CHUTYaLH,
UHTEpHpPETallMd  TOJIYYEHHBIX  pEUIeHUH, 3HAaKOMATCA C  [pUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUAMH U UX aBTOPAMH.

VYyeOHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENIHBIM MOTEHI[UATIOM,
KOTOpBI peanu3yeTcsl Kak uepe3 Y4eOHbII Marepual, CIOCOOCTBYIOIINMA
(GOpMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Yy4eOHOMH
NESTEIIbHOCTH, TpeOyIoleld MPOJODKUTENIbHON — KOHIEHTPAallud  BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 34 MOJIYYEHHBIN PE3yJIbTar.

B ocHoBe MeToaunku oOydeHus anreOpe U HayalaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITEbHOCTHBIN MPUHIUI 00YUYESHHUS.

B ctpykType yuebHOro Kypca « Anredpa u Hayalia MaTeMaTHYECKOTO aHATTN3a»
BBIJICJIEHBI  CIIEYIOIIHE COAEPKATEIbHO-METOAMYECKNE JUHUU: «Yucma u
BbIYMCIICHUS», «DyHKIIMU U rpa@uku», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATENBHO-METOIMUECKUE JIMHUM HW3Y4YaloTCd Ha MPOTSHKEHUHM JIBYX JIET



0o0y4eHust Ha YPOBHE CPETHETO 00IIeTr0 00pa30BaHuUs, ECTECTBEHHO TOMOJIHSIS IPYT
Jpyra ¥ IOCTENEHHO HAChIIasiCh HOBBIMU TEMaMU U pazaenaMu. J(aHHbI yueOHbIi
KypC SBISIETCS HWHTETPaTHBHBIM, IMOCKOJBKY OOBENUHSAET B cebe coaepKaHHe
HECKOJbKMX MaTeMaTUYECKUX JUCUHUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHaJIn3, TEOPUSI MHOKECTB, MaTEMAaTHUECKas JIoruka u apyrue. 1o
Mepe TOro Kak 00ydaroliuecs OBIIAJEBAIOT BCE OoJiee MIUPOKUM MaTeMaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMAaTHYECKYIO MOJIENIb PEaJbHOM CUTyallUH, NPUMEHSATH 3HAHUS,
MOJIyYeHHBIE TMPU HU3YYEHUH Y4YEOHOro Kypca, JUIsl PELICHUS CaMOCTOSITENbHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aT€M HMHTEPIPETUPOBATH CBOM
otBeT. CozepxkaTebHO-METOANYECKas JIMHUS «YKClia 1 BBIYMCIICHHS 3aBEPILAET
(dbopMUpOBaHNE HABBIKOB MCMHOJIB30BAaHUS AEMCTBUTEIbHBIX YHCE, KOTOPOE OBLIO
HA4yaTo Ha YpPOBHE OCHOBHOTO 001ero oopasoanusi. Ha ypoBHe cpennero o0uiero
oOpazoBanusi oco0oe BHHMMaHHe ynenserca  (OPMHUPOBAHUIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAaHUE PA3UUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh NPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAaKOMble OOYyYalOIIMMCS MHOXECTBAa HATypajbHBIX, LEJbIX,
PAalMOHAIIBHBIX W JCUCTBUTENIBHBIX  YHUCEN  JIOMNOJHSAIOTCS  MHOXECTBOM
KOMIIEKCHBIX YHCEl. B Ka)IOM M3 3THUX MHOXKECTB pPAacCMaTpUBAOTCSA
CBOICTBEHHbIE €My creuuduueckue 3anadyd M OIepaluu: JAeJeHHe Haleo,
ONEpUpPOBAHME OCTATKAMU Ha MHOXKECTBE LEJIbIX YHCEN, O0COoOble CBOMCTBA
palMOHANBHBIX U UPPAMOHAJIBHBIX YKCeN, apu(METUYECKHUE OINEepaln, a TaKxKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapss mocnenoBaTeIpHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX NPUMEHEHHsS Ul PELICHMS Pa3IM4HbIX 3a7ad
dbopmupyeTCsl PEeACTaBlIeHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKHM M €€ pojiu B
MOCTPOEHUU MOJEJNIe pealbHOr0 MHUpA, IIUPOKO MCIOJB3YIOTCS 0000IeHnEe U
KOHKpETH3aLusl.

JIuaus «YpaBHEHUS UM HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUM BCETO
o0y4yeHusT Ha YpPOBHE CpEIHEro oO0Iero o0Opa3oBaHMs, MOCKOJIBKY B KaXKIOM
pazaene IIporpamMMmbl HPEAyCMOTPEHO PELIEHHWE COOTBETCTBYIOLIMX 3anad. B
pe3ynbTaTe oOydarouiMecs OBJAJEBAIOT PANIMUYHBIMU  METOJAMHU  PEIICHHUS
palMoHaNbHBIX, HpPPAlMOHAJIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX H
TPUTOHOMETPUYECKUX YpPAaBHEHWI, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3aj1ad,
comepxammx napamerpbl. [lomydeHHblE yMEHHS IIUPOKO HCIHOJIB3YIOTCS TpHU
UCCJIEeNOBAHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, MPHU PEIICHUH MPUKIIATHBIX
3a/1a4 M 3aJa4 Ha HaXO0XKJIEHWE HAWOOJIbIIUX U HAUMEHBIINX 3HAYECHUU (DYHKIIMH.
JlanHast copepkarenbHasi JMHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUMN



BBIMIOJHATh  pacu€rhl 1o  (opmynam, mpeoOpa3oBaHHs — PalMOHAIbHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAKXKE BBIPAXKEHUM,
CoJlepKalX CTerneHu u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
MaTepHaia IpOUCXOIUT alibHENIIee Pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUIEHUS 00y4aromuxcs, (GOpMHUPYIOTCS HaBBIKUM JEAYKTUBHBIX PACCYKICHUM,
paboThl C CHMBOJBHBIMH (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBHCHMOCTEH B BUJI€ paBEHCTB U HEpPaBEHCTB. Anredpa npeiaraeT 3pPpeKTuBHbIC
WHCTPYMEHTBl JIJIl pELIEHUs] MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HAIJISAIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JUHUA «DyHKIMM U TpaduUKU» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YyUEeHHs MaTepuaa. M3yueHne cTerneHHou,
MOKa3aTeJIbHOMU, JJOTapu(PMUIECKON ¥ TPUTOHOMETPHUUYECKUX (PYHKIIHM, UX CBONCTB
U rpaduKoB, UCIMOIb30BaHUE (QYHKIUN JJI pPEIICHUs 3a/ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEaJTbHOM KU3HU TECHO CBSI3aHO KaK C MaTEeMaTUYECKUM aHaJU30M,
TaK W C PEIICHHWEeM YpaBHEHHM W HepaBeHCTB. [Ipu »ToM OosbllIoe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIEOBAaTh MOJy4eHHbIe (YHKIMH, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cojiepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOH, Tpadudeckoil u cmoBecHOi. Ero u3zydenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKpETU3aIMH, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxxarenbHasi JuHug «Hauana MareMaTuyeckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIMHBIX OOYyYaIOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKu  CIOXKHBIX (YHKIUN, OMpeAeisaTh HMX HAWOOJIbIIME W HAUMEHbIIIHE
3HAYEHHUSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpEHMsI TpoleccoB. JlaHHas cojlep)kareibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIed peajbHbIX CHUTyalWu,
M03BOJISIET HAXOIUTh HAMJIYYILIEE PELIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATIbHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOIrO aHajIn3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (HOPMATBbHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaronecs y3HatoT O BbIIAIOLIUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKH Kak Hayku, U 00 uX
aBTOpaXx.

CopeprkarenbHO-MeTOAMYeCKas: TuHUS «MHOXKecTBa M JIOTMKa» BKIIIOYAET B
ceOsl 2JEMEHTHl TEOpPUM MHOXKECTB W MaTeMaTU4yecKoil Joruku. TeopeTuxo-



MHO>KECTBEHHBIE MPEJICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJIbHON MaTeMaTHKN
U TpejiaraloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBETUHSIOUINI BCE pa3lesbl
MaTeMaTUKU M €€ NPUIOKEHUN, OHHM CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXXHOCTh OOYy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTEMaTWKH W HMCIOJb30BaTh €ro Ui BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM MPU3HAKOM MAaTEMaTUKW KaK HAayKu CJIEAyeT NpPHU3HATH
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI W CJIEIOBAaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMUYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJISET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yueObHoM Kkypce «Anrebpa u Hayajla MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICITUPOBAHMS, KOTOPbIE MPU3BaHbI
Croco0CTBOBAaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallud, MCCIENOBAaHUS 3TUX MOJENEH C IOMOINBIO ammapara airedpbl u
MaTEMaTUYECKOr0 aHajiM3a, HMHTEPIPETAlMU IOJYyYEHHBIX Ppe3yJbTaToB. Takue
3a/1aHKsl BIUIETEHBI B KQXKIBIN U3 Pa3/IeJIOB IPOrPaMMbl, TOCKOJIbKY BEChH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHus] MpUKIaAHbIX 3anad. [lpu
pellleHnH  peajbHBIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaAOJII0JaTeIbHOCTh, yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M  KOHKPETU3WPOBATH  MPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7ad
OpraHu3yeTCs B MPOIlecce U3yUYEeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayaa
MaTeMaTUYECKOTO aHAIN3ay.

Ha uzyuenune yuebHoro kypca «Anredpa v Hayaia MaTeMaTHYECKOTO
aHanu3a» oTBoauTCs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B HeJento), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).

MecTo yueOHOro mpeaMeTa B y4eOHOM ILIAHE IIKOJIbI:

B cootBercTBUU C KaneHaapHBIM yueOHbIM rpadukom MBOY denoceeBckoit
COL nm.B.M.Bepéxuna Ha 2025-2026 yueOHBIi IO/ ¥ IIKOJIbHBIM PACIIUCAHUEM
(ypoku anreOpbl U Ha4aJl MATEMaTUYECKOro aHanusa B 11 kinacce npoBoasITCs MO
MOHeIeIbHUKaM, BTOPHUKAM, cpefiaM, YeTBepram), GakTUuecKu pa3paboTaHHas
MHOI0 paboyasi mporpamma npeaycMaTpUBaeT U3ydeHHe MpeIMeTa B KOJIMYECTBE
134 gacoB. [Iporpamma OyeT BBINIOTHEHA B IIOJTHOM 00BEME 3a CUET YPOKOB
MOBTOPEHHUS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIel 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JNEeUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MMpaBUiIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOJIXOAIIEH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. TeopeMa bezy. MHOTrouseHbI ¢ IeTbIMUA KO3PPUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [IpeobOpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucrem JMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHUl. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, MPUMEHEHHUE OINPEACIIUTENS ISl PELIECHUsS CHCTEMBI
JMHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 3a/lad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUMN. McciieqoBanrue nmoCcTpOEHHON MOJEIH C MOMOIIBI0 MaTPHII
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKHMX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumuss ynkumii. 'papuk ¢yHKmm. DaemMeHTapHble TpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIMA. MakCUMyMbl U MHHHUMYMBI
dbynknuu. Hanbospiee n HauMeHbIee 3Ha4eHus: QYHKIINHM Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W APOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBAHKUE U MTOCTPOEHUE UX TpaUKOB.

CrenenHas pyHKIMS C HATypaJbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-0i cTENeHN KaK (yHKIIMH 0OpaTHOW CTENeHU
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazaTenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTHYECKON HHAYKINY. MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIE0BATEIBHOCTH.
HcTopusi BO3ZHMKHOBEHUS MAaT€MaTUYECKOI'0 aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMETpHUecKasl mporpeccur. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHbBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECCHH IS PEIICHUS pealibHbIX —3aaad
IIPUKIIATHOTO XapaKTepa.



HemnpepriBabie GyHKIME W UX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CpolicTBa (QYyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuit CMbICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl pEeaJbHBIX NPOLECCOB M SBJICHUM, MPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbnbie u nensle yucna. [IpumeHeHne npru3HAKOB JEIMMOCTH LIENBIX
yuces, HauOospmuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkinaa st pemeHus
3a7a4 B LEJIBIX YUCTIaAX.

Kommnekcuple uucna. AnreOpawdeckas W TpPUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HAMMEHbILIEro 3HaUeHUH HelpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHrne NpPOU3BOMHOM I HAXOXKIECHHUS HAWJIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (DOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpenei€HHoro
uHTerpaia no popmysne Herotona-JIeitonuna.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAeH MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHBb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOT'O YJI€HAa POCCUICKOr0 00IIECTBA, MPECTABIEHUE O MATEMATHYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PANIMYUHBIX CTPYKTYp, SBJICHHUH, MpPOLETYp
IpOKJIAHCKOrO  oOmiecTBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
WCIIOJIP30BAHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYNBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 370pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3[0POBBIO (3I0pOBOE MUTaHUE, COAJAaHCHPOBAHHBIM PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTH ¥ CIIOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHCHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHusl 3agad B o0JlacTu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUSL IUBUJIN3AINH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKU U MAaTEMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3a;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee OIXOIAIINN C YIETOM CaMOCTOSI TEHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue JeHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIENOBaHMs, OICHHWBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh IeUIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PATUYHBIX BUIOB U (HOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3NUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATh
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIETYIONTUE
IpEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouyel mporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yucsia v BBIYMCICHUS:

CBOOOJTHO OTEpPUPOBATh TMOHATHUSMU: PAIMOHATBHOE YHCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEHICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJbTaTa BbIYMCICHUN;



CBOOOJIHO OIEpUPOBATH TMOHSATHUEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEpUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
palOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
penieHus 3anay;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHCHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH NPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIIbI Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO OINEpPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HEeoOXoAuMble  (OPMYNBI  JUIS  pEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBATh
MIOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsi.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpadUKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEICNIEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIWHU, HYJIU GYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOOoJblllee M HaWMEHbIee 3HauYeHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHS h-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TIpaduKu AN pelieHus
YPaBHECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIAsl T€OMETPUYECKAsi MPOTPECCHs], TUHEHHBIN U
HKCHIOHEHIMATIBHBIN POCT, (hopMyJia CIOKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHHE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOIHO OTIEPUPOBATH MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUs
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKILHSA, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIsI pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUpOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh [TPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOIO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpAlUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIbHBIE
yYpaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIUIiCSd MOJYYUT CIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOIO aHAIIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUIMU: HATYPAIBHOE U 1IEJI0€ YHCII0, MHOKECTBA
HATYpaJbHBIX U LIEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEJBIX YHUCE,
HO/I n HOK HaTypanpHbIX 4MCeN Uil PELICHHs 3aJad, IPUMEHSATh aJITOPUTM
EBknnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPHUUYECKO (hOpMe, BBIMIOJIHATH apu(METHUECKHE ONepali ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOMN TJIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH TOHATHUSMU: HPPAlMOHATBHBIC, MOKa3aTeIbHBIE M
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUWH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
IPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3ATEIbHbBIX U
JorapuMUYECKUX YPaBHCHUIN 1 HEPABEHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUYecKUe U  TPUTOHOMETPUUECKHE YpaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIA U TapaMETPBbI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHNUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHIO 3aJadyH,
WCCJIEIOBATh TOCTPOCHHBIE MOJENIW C WCIOJb30BaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUYECKUE 00pa3bl YpaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

MCIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLUAIIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECcca, 3aJaHHOT0 (OpMYIIOi Uil Tpadukom;



CBOOOIHO OmEepUpoBaTh TMOHATHUAMM: TEpBOOOpa3Hasi, OMNpeeIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNpPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO M
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHast GyHKIUS ¢ 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpruieckue BbIpaKEHUS U ” |
YpaBHEHUS
7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNe, CUCTEMAaTH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Tpakruteckue o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHoMeTprUdecKUX QyHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 14 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 134 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tewa ypoka Bcero Konrpoabrpie  TMpakriieckue fll?-y‘IEHI/IH :6[()1;I;OBaTeJILHbIe
padoThI padoThI pecypesI
1 MHOk€eCTBO, Onepaluy HaJl MHOKECTBAMU 1
M1 UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
IIpuMeHeHne TEOPETUKO-
3 MHOECTBEHHOTO arapara JJisi peIIeHUs 1
3a1a4
Panmonansabie yncna. OOBLIKHOBEHHBIE U
4 JECSITHYHBIE TPOOH, IPOLICHTHI, 1
OEeCKOHEUYHBIC TIEPUOANYECKHE IPOOH
Panmonansabie yncna. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TIPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHIE TPOOH
6 [Tpumenenue qpobeii ¥ IPOIEHTOB IS 1
peLICHHS TPUKIIAIHBIX 3a/1a4
7 [Tpumenenue qpobeii v IPOIEHTOB IS 1
pelieHust NpUKIaAHbIX 3324
g JeicTBuTenbHbIe yncia. PanimonaabHbIC U 1
HWppalMOHAJIbHBIC YHCIIA
9 Apudmerndeckre onepanum ¢ 1
JIENCTBUTEIIFHBIMUI YK CIIaMHU




10

Moaynb IEMCTBUTENBHOTO YUCIIA U €T0
CBOMCTBA

11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHUIIA
OKPYIJICHMS, IPUKUIIKA U OLICHKA
pe3yJibTaTta BEIYMCIEHUN

12

OcCHOBHBIE METObI PELIECHUS LENbIX U
IpOOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OcCHOBHBIE METObI PEIICHUS LENbIX U
IpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METOBI PEIICHUS IENBIX U
IpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOTO4JIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoTrousIeHBI C TeTBIMH
koapunuentamu. Teopema Buera

17

Pemenue cucrem TMHEWHBIX YpaBHEHHI

18

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

19

Marpuiia cucteMbl JUHEHHBIX YPaBHEHUN.

Onpenenurtenb MaTpUIBI 2X2, €ro
F€OMETPUYECKUIN CMBICI U CBOMCTBA;
BBIYUCIICHUC €T0 3HAUYCHU A

20

Onpenenurtenb MaTpUIBI 2X2, €ro
F€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS




21

IIpuMeHeHue onpenenuTens A peLieHus
CHUCTEMBI IMHEHHBIX YPaBHEHUI

22

Pemrenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIIbIO
CHUCTEMBI IMHEHHBIX YPaBHEHUI

24

KonrponsHast pabora: "PannonanbHble
ypaBHEHMsI ¥ HepaBeHCTBAa. CUCTEMBI
JIMHEHHBIX YpaBHEHUN"

25

OyHKIHSI, CIOCOOBI 3a1aHus (YHKITUH.
B3aumHo obpatHble QyHKITHH.
Komnozunust pyHKIui

26

I'paduk pynkmmm. SnemeHTapHbBIC
npeoOpa3oBaHus TpapuKOB (HyHKITHIHA

27

OO0nacTh ornpeneneHus: © MHOKECTBO
3HaueHnit pynknuu. Hynn Gysakmmm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

UérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonpiiee 1 HauMeHbllIee 3HAYCHHUE
(GyHKINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TUHEWHas QYHKIIUU

31

DJIEeMEHTapHOE UCCIECIOBAHUE U
MMOCTPOCHUE TPaPUKOB ITUX (HYHKIIUHA




DneMeHTapHOE UCCIIEJOBAaHUE U

32 .
MMOCTPOCHUE TPaPUKOB ITUX (HYHKIIUHA

1 Crenens c 11eJIbIM TTOKa3areneM. bunom
Hprorona

34 CreneHb c LIEJIBIM ITOKa3aTeeM. buaom
Herorona
CrenenHast GQyHKIUS C HATYPATbHBIM U

35 neneIM nokasareieM. E€ cBoiicTBa u
rpaduk

36 KonrtponsHas padora: "CreneHnas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 Apudmernueckuii KOpeHb HATypaIbHOM
CTENIEHU U €ro CBOMCTBA

18 Apudmernueckuil KOpeHb HaTypaTbHON
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
coJiepKalluX CTENEeHU U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
COJIEp>KaIINX CTENeHH U KOPHU

A1 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
COJIEp>KaIINX CTENeHH U KOPHU
Uppaunonansusie ypaBHeHus1. OCHOBHBIE

42 METO/BbI PEILIECHNS UPPALMOHAIBHBIX
YpaBHEHUU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX

YpaBHEHUU




Wppanmonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS HPPALMOHAIBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TTEPEXO/IBI B PEHICHUU
UPPALMOHATIBHBIX YPaBHEHUM

46 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
UppalMOHANIbHBIX ypaBHEHUN

47 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUT
MppalMOHANILHBIX ypaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUU
UPPALMOHATIBHBIX YPaBHEHUM
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

49 KakK (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJbHBIM MTOKa3aTelieM
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

50 Kak (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJIbHBIM MOKa3aTelleM
KonrtponsHas pabdora: "CBolicTBa u

51 rpaduK KOpHS N-Oi CTETICHH.
HppannonanbHbie ypaBHEHUS"

57 CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTENEM U
e€ CBOICTBA

53 CreneHb ¢ palluOHAIbLHBIM MTOKA3aTENeM U
e€ CBOICTBa

54 CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTENEM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIHS, €€ CBOMCTBA U

rpadux




Hcnonb3oBanue rpaduka QyHKIMM 115

56 pelIeHNs] ypaBHEHUM !

57 Hcnonb3oBanue rpaduka QyHKIMM 15 |
peLIeHUsT ypaBHEHUI
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

58 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
YpaBHEHUI
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
YpaBHEHUI
IToka3zarenbHble ypaBHEeHUSI. OCHOBHBIC

60 METO/]Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUI

61 KonrtponbHas pabdora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uuncna. CBoiicTBa morapupma 1

63 Jlorapudm uucna. CoiicTBa norapugpma 1

64 Jlorapudm uuncna. CBoiicTBa morapupma 1

65 JlecATUUHBIEC U HaTypaJIbHBIE JTOTapu(PMbI 1

66 JlecsaTHuHBIC U HATYpATbHBIE JTIOTAPHPMBI 1

67 [TpeoOpa3oBaHue BEIpaKEHUH, |
coJiepKaIIux JorapudmMbl

68 [IpeoOpa3oBaHue BEIpaKEHUH, |
COZIep KaIIHNX JIOTapu(pMbI

69 [IpeoOpazoBanue BhIpaKEHUH, |
coJiepKaIux JorapudmMbl

70 Jlorapudpmuueckas pyHKuus, e€ CBOWCTBA |

u rpadux




Jlorapudpmuueckas pyHkuus, e€ CBOWCTBA

71
1 rpaduk

7 Hcnonb3oBanue rpaduka QyHKIMM 15
peLIeHUsT ypaBHEHUI

7 Hcnons3zoBanue rpavq)m(a byHKIMH 17151
pelLeHNs ypaBHEHUH
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/bI PEIICHHUS JIOTApUPMUUECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

75 METOBI peIIeHus JIorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

76 METOBI peIIeHus JIorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEILIEHUN
Jorapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
norapuMUYECKUX ypaBHEHUN

79 KonrtponsHas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMEHTa

%) ApKCHHYC, apKKOCHHYC M apKTaHI€HC

YUCIIOBOT'O apryMEHTA




ApKcHHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apryMEeHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

84 OIIpeENIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMN 4UCIOBOTO apryMeHTa
Tpuronomerpuieckasi OKpy>KHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUUYECKHUX
(GyHKIMN 4UCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIBI

%7 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbI

28 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopmyIbl

29 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbI

90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIPAKCHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIPAKECHU I

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

94 Pemenne TpUroHOMeTpHUUECKUX
YpaBHEHU

95 Pemenne TpUroHOMeTpHUUECKUX

YpaBHEHUI




PemreHne TpUroHOMETpUYECKUX

96 .
ypaBHEHHI

97 Perrenre TpuroHoMeTpuUECKUX
YpaBHEHUU

08 Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI

99 Perrenne TpuroHoMeTpu4ECKUX
YpaBHEHUI

100 Perrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU
Kontponbnas pabora:

101 "TpUroHOMETPUYECKUE BHIPAKECHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aTaHUS

102 nociengoBaTelsHoCcTeER. MeTon
MaTeMaTHYeCKON MHAYKLINN
MOHOTOHHBIE ¥ OTPAaHUYECHHbIE

103 nocJyenoBareabHOCTH. McTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTpuueckas nporpeccust

106 beckoHneyHO yObIBaromiasi reoMeTpuiecKast
nporpeccust

107 CyMMa GeckoHEUYHO yOBIBaromen
reOMEeTPUUYECKOl Mporpeccuu

108 JIMHENHBIN Y SKCIOHEHIUAJIBHBIN POCT.

Yucno e. DopMyrna CI0KHBIX POLEHTOB




109 JIMHENHBIN U SKCIOHEH U AJIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX IPOLEHTOB

110 Hcnonp30BaHue Nporpeccuu A peleHus
peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

11 Kontponbnas pabora:
"[locnenoBatenbHOCTH U Nporpeccuu’

112 HenpepoiBHBIE QYHKIIUU U UX CBOICTBA

113 Touka pa3peiBa. ACUMITOTHI TPadUKOB
byHKIII

114 CgoiicTBa GyHKIIUI HEPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (DyHKIMI HEPEPHIBHBIX HA
OTpE3Ke

116 Meroa UHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB ISl pELICHUS
HEPaBEHCTB

118 MeTo MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUN 1715 peneHus 3aaa4

120 [IpumeHneHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUM 1715 peneHus 3aaa4

121 [lepBast u BTOpast NpoU3BOIHbIC PYHKLIUU

122 Onpenenenne, reOMETPUUECKUNA CMBICIT
MPOU3BOAHOMN

123 Onpenenenue, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN




124 YpaBHEHHE KacaTelbHOU K rpaduky |
byHKIII
125 YpaBHEHHE KacaTelbHOU K rpaduky |
GyHKIIIN
126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
127 [Tpon3BoHBIE ANIEMEHTAPHBIX (YHKIUN 1
128 [IpousBoHast CyMMBI, TPOU3BEACHHUS, |
YaCTHOTO M KOMITO3ULIUU (YHKIUI
129 [TponsBoHAsS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKIUI
130 [TponsBoHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3UIIUU ()YHKITUI
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaru3anus 3HaHui: "YpaBHeHus"
133 [ToBTOpenue, o600mIEHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBasi KOHTpOJbHAs paboTa 1 1
136 [ToBTOpEHME, 0606H_IGHI:IC, |
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoTsI

Jara
U3ydeHmust

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

IIpumeHeHue
MIPOU3BOAHOM K
UCCIIE0BAHUIO
dbyHKIMI HAa
MOHOTOHHOCTb ¥
JKCTPEMYMBI

01.09.2025

IIpumeHeHue
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
byHKIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

02.09.2025

IIpumeHeHue
MIPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

03.09.2025

IIpumeHeHue
MIPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

04.09.2025




IIpumeHeHue
MIPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

08.09.2025

[Ipumenenue
MIPOU3BOAHOM K
HCCIIETOBAaHUIO
byHKIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

09.09.2025

Haxoxnenue
HauOOJIBIIEro U
HAUMEHBIIET0 3HAUYCHUS
HENPEPbIBHON (YHKIIUU
Ha OTpe3Ke

10.09.2025

Haxoxnenue
HauOOJIBIIIEro U
HAUMEHBIIET0 3HAUYCHUS
HENpPEPbIBHON (YHKIIUU
Ha OTpEe3Ke

11.09.2025

Haxoxnenue
HauOOJIBIIEro U
HAUMEHBIIIET0 3HAUYCHUS
HENPEPbIBHON (YHKIIUU
Ha OTpEe3Ke

15.09.2025

10

Haxoxnenue
HanOOJIBIIIETO U

16.09.2025




HaAaMMCHBIICTO 3HAYCHUA
HEeTNpEePHIBHOU (PYHKITUH
Ha OTpe3Ke

11

HaxoxneHnue
HanOOJIBIIEr0 U
HAaMMCHBIIIETO 3HAYCHUS
HEeTNpEePHIBHOU (PYHKITUH
Ha OTpEe3Ke

17.09.2025

12

HaxoxneHnue
HanOOJIBIIEr0 U
HAaMMCHBIIIETO 3HAYCHUS
HEeMpEePHIBHOU (PYHKITUH
Ha OTpEe3Ke

18.09.2025

13

IIpumeHeHue
MPOU3BOAHOM I
HaXO0XKJICHUS
HaWJIy4IIero peuieHus B
MPUKJIAJHBIX 3a7a49ax

22.09.2025

14

IIpumeHeHue
MPOU3BOAHOM I
HaXO0XKJICHUS
HaWJIYy4IIero peuieHus B
MPUKJIAJAHBIX 3a7a49ax

23.09.2025

15

IIpumeHeHue
MPOU3BOAHOM I
OIpEENIEHUsI CKOPOCTH
U YCKOpEHHsI mpoliecca,
3alaHHOTO (pOopMyIIOH
WM TpaduKomM

24.09.2025




16

IIpumeHeHue
MPOU3BOAHOM 14
oTpefiesieHUs] CKOPOCTH
U YCKOpEHHsI mpoliecca,
3aJlaHHOTO (pOopMYyIIOH
WK TpapuKoOM

25.09.2025

17

Kommozurus ¢hyHKimit

29.09.2025

18

Komnosunus ¢pynkunit

30.09.2025

19

Kommozurus ¢hyHKimit

01.10.2025

20

I'eomeTpuyeckue
00pa3bl ypaBHEHHUH Ha
KOOPJMHATHOMN
IJIOCKOCTH

02.10.2025

21

I'eomerpuueckue
00pa3bl ypaBHEHHUH Ha
KOOPJMHATHOMN
IJIOCKOCTH

06.10.2025

22

KonTtponbnas pabora:
"UccnemoBanue
GYHKIHHA ¢ TTOMOIIBIO
MPOU3BOAHOMN"

07.10.2025

23

[TepBooOpasnas,
OCHOBHO€ CBOMCTBO
epBOOOPA3HBIX

08.10.2025




24

[TepBooOpasubie
AJIEMEHTAPHBIX
bynakuwmii. [TpaBuna
HaXOXKJICHUS
epBOOOPa3HBIX

09.10.2025

25

[lepBooOpazubie
AJIEMEHTAPHBIX
bynakuwmii. [TpaBuna
HaXOXKJICHUS
epBOOOPa3HBIX

13.10.2025

26

HuTrerpai.
['eomeTpuyeckuii CMbICHT
WHTErpajia

14.10.2025

27

Beruucnenue
ONPEAEIEHHOTO
uHTETpasa mo gopmysme
Hrerorona-JleiiOauna

15.10.2025

28

Brruncienune
ONPEAEIEHHOTO
uHTETpasa mo gopmysme
Hrrotona-Jleitoanima

16.10.2025

29

IIpumeHeHnue uuTETrpana
JUISL HAXOXKIACHUS
TJIOIIAAEH TIIIOCKUX

Guryp

20.10.2025

30

[IpumeneHnue uHTErpaIa
JJIs1 HAXOXKACHUA
00BEMOB
F€OMETPUUYECKHUX TN

21.10.2025




31

[Ipumepsl perieHunit
nuddepeHIaTbHBIX
ypaBHEHUU

22.10.2025

32

[Ipumepsl perieHunit
Qg epeHIaIbHbIX
ypaBHEHUU

23.10.2025

33

Maremarnueckoe
MOJICJIMPOBAHUE
peaTbHBIX MPOIECCOB C
MOMOILIbIO

g depeHIaTbHBIX
ypaBHEHUU

05.11.2025

34

KonTtponbHas pabora:
"TlepBooOpazHas u
uHTerpan”

06.11.2025

35

Tpuronomerpuyeckue
GyHKIIMH, UX CBOMCTBA
u rpaduku

10.11.2025

36

Tpuronomerpuyeckue
GyHKIIMH, UX CBOMCTBA
u rpaduku

11.11.2025

37

Tpuronomerpuueckue
GyHKIIMH, UX CBOMCTBA
u rpaduku

12.11.2025

38

Tpuronomerpuueckue
¢yHKLIMH, UX CBOICTBA
u rpaduxu

13.11.2025




39

Tpuronomerpuueckue
GyHKIIMH, UX CBOMCTBA
u rpaduku

17.11.2025

40

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTH

18.11.2025

41

OT160p KopHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTH

19.11.2025

42

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTH

20.11.2025

43

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTH

24.11.2025

44

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

25.11.2025

45

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

26.11.2025




46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

27.11.2025

47

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

01.12.2025

48

KoHnTtposbnas padoTa:
"I"paduxu
TPUTOHOMETPUUECKHUX
byHKIHH.
Tpuronomerpuueckue
HepaBeHCTBA"

02.12.2025

49

OCHOBHBIE METOIBI
pelieHus
[IOKAa3aTEeIbHBIX
HEPABEHCTB

04.12.2025

https://resh.edu.ru/subject/lesson/5540/start/

50

OCHOBHBIE METOIEI
pewenus
IIOKA3aTCJIIbHBIX
HEPaABEHCTB

08.12.2025

https://resh.edu.ru/subject/lesson/5540/start/

51

OCHOBHBIE METOIEI
pewenus
IIOKA3aTCJIIbHBIX
HEPABEHCTB

09.12.2025

https://resh.edu.ru/subject/lesson/5540/start/

52

OCHOBHBIE METOIEI
pereHus
IIOKA3aTCJIbHBIX
HEPABEHCTB

10.12.2025

https://resh.edu.ru/subject/lesson/5540/start/



https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/5540/start/

53

OCHOBHBIC METOJIBI
pelIeHUs
JorapuMUIECKUX
HEPABCHCTB

11.12.2025

54

OCHOBHBIC METOIBI
pelIeHus
JorapuMUIECKUX
HEPABCHCTB

15.12.2025

55

OCHOBHBIC METOJIBI
peleHus
J0rapupMHUECKUX
HEPABCHCTB

16.12.2025

56

OCHOBHBIC METOJIBI
pelieHus
J0rapupMHUECKUX
HEPABEHCTB

17.12.2025

57

OCHOBHBIE METOIEI
pewenus
HppauOHAIBHBIX
HEPaABEHCTB

18.12.2025

https://resh.edu.ru/subject/lesson/5627/start/

58

OCHOBHBIE METOIEI
pewenus
HppauOHAIBHBIX
HEPABEHCTB

22.12.2025

https://resh.edu.ru/subject/lesson/5627/start/

59

OCHOBHBIE METOIEI
pereHus
HppauOHAIBHBIX
HEPABEHCTB

23.12.2025

https://resh.edu.ru/subject/lesson/5627/start/



https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/5627/start/

60

OCHOBHBIE METOIBI
pelIeHUs
UPPAITIOHATBLHBIX
HEPABCHCTB

24.12.2025

https://resh.edu.ru/subject/lesson/5627/start/

61

I'paduueckue MeToIBI
pelIeHus
UppaIMOHATEHBIX
ypaBHEHUU

25.12.2025

https://resh.edu.ru/subject/lesson/5753/start/

62

I'paduueckue MeToIBI
peleHus
UPPaAIMOHATILHBIX
ypaBHEHUU

29.12.2025

https://resh.edu.ru/subject/lesson/5753/start/

63

I'paduueckue MeToIBI
pelieHus
MOKAa3aTeTbHBIX
ypaBHEHUU

30.12.2025

https://resh.edu.ru/subject/lesson/5753/start/

64

['padpuaeckue meTompr
pewenus
IIOKa3aTCIbHBIX
HEPABEHCTB

12.01.2026

https://resh.edu.ru/subject/lesson/5753/start/

65

['padpuaeckue meTompr
peleHus
norapuMUIECKUX
ypaBHEHUU

13.01.2026

66

['padpuaeckue meTompl
pereHus
norapuMUIECKUX
HEPABEHCTB

14.01.2026



https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/

67

I'paduueckue MeToIBI
pereHus
JorapuMUIECKUX
HEPaBEHCTB

15.01.2026

68

I'paduueckue MeToIBI
pelIeHus
MOKa3aTeNbHbIX U
Jorapu(MUIECKUX
ypaBHEHUU

19.01.2026

69

I'paduueckue MeToIBI
peleHus
MOKa3aTeNbHbIX U
Jorapu(MHUIECKUX
ypaBHEHUU

20.01.2026

70

I'paduueckue MeToabI
peleHus
NOKa3aTeIbHBIX U
Jorapu(hMUIECKUX
HEPaBEHCTB

21.01.2026

71

I'paduueckue MeToaBI
pelIeHus
NOKa3aTeIbHBIX U
JorapuMUIECKUX
HEPaBEHCTB

22.01.2026

72

KonTtponbHas pabora:
"HppanuoHaiabHEIE,
noKa3areibHbIe U
norapupMuIecKue
HepaBeHCTBA"

26.01.2026




73

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHUYECKAs
dbopMBI 3amrcu
KOMIUIEKCHOTO YHCIIa

27.01.2026

74

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHUYECKAs
dbopMBI 3amrcu
KOMIUIEKCHOTO YHCIIa

28.01.2026

75

Apudmernueckue
OTIepary ¢
KOMITJIEKCHBIMHU
YHCITaMHU

29.01.2026

76

Apudmernueckue
OIepalyH C
KOMITJIEKCHBIMHU
YHCITaMHU

02.02.2026

77

N3o6pakenue
KOMIIJICKCHBIX YHCECJI Ha
KOOPJAMHATHOU
TUTOCKOCTH

03.02.2026

78

N3o6pakenue
KOMIIJICKCHBIX YHCECJI Ha
KOOPJAMHATHOU
IUIOCKOCTH

04.02.2026

79

®opmyna Myaspa.
Kophu n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa

05.02.2026




80

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa

09.02.2026

81

IIpumeHeHue
KOMILJICKCHBIX YHCET
JUISL PELICHUs
(bU3UYECKUX U
FeOMETPUUECKUX 3a]a4

10.02.2026

82

KonTtponbHas pabora:
"KommrekcHbie yncia"

11.02.2026

83

HarypanbHbie u 1enbie
yucna

12.02.2026

84

HarypanbHbie u 1enbie
yucna

16.02.2026

85

IIpumeHeHue
IIPU3HAKOB JCIMMOCTU
LIEJIBIX YUCEI

17.02.2026

86

[Ipumenenue
IMPU3HAKOB JCJIMMOCTU
TEeJIbIX YUCCIT

18.02.2026

87

[Ipumenenue
MPU3HAKOB JCITUMOCTH
nensix uncen: HOJ u
HOK

19.02.2026

88

[Ipumenenue
MPU3HAKOB JCITUMOCTH
nensix uncen: HOJ u
HOK

24.02.2026




89

IIpumeHeHue
IIPU3HAKOB JECIUMOCTH
LEJIBIX YUCEI: OCTATKH
10 MOZAYJIIO

25.02.2026

90

IIpumeHeHue
IIPU3HAKOB JCIMMOCTU
LEJIBIX YUCEII: OCTATKH
10 MOZAYJIIO

26.02.2026

91

IIpumeHeHue
MPU3HAKOB JEIUMOCTHU
LEJIBIX YUCEI: aITOPUTM
EBknuaa muis pemenus
3aJ1a4d B IEIBIX YHUCIax

02.03.2026

92

KonTtponbnas pabora:
"Teopus 1enbIx ynucen"

03.03.2026

93

Cucrema n
COBOKYITHOCTh
YpaBHEHUU.
PaBHOCUIIBHEIE CHCTEMBI
1 CUCTEMBI-CIICACTBUS

04.03.2026

94

Cucrema n
COBOKYITHOCTh
YpaBHEHUU.
PaBHOCUIIBHEIE CHCTEMBI
1 CUCTEMbI-CJICACTBUS

05.03.2026

95

OCHOBHBIE METOIEI
pGH_IeHI/DI CUCTCM U
COBOKYITHOCTEMN

10.03.2026




palnrOHAIBLHBIX
ypaBHEHUU

96

OCHOBHBIE METO/IbI
pelUIeHus: CUCTEM U
COBOKYITHOCTEMN
MPPALMOHATIbHBIX
ypaBHEHUU

11.03.2026

97

OCHOBHBIE METO/IbI
peuIeHusi CUCTEM U
COBOKYITHOCTEMN
MOKa3aTeJIbHBIX
ypaBHEHUU

12.03.2026

98

OCHOBHBIE METO/IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEMN
MOKa3aTeJIbHBIX
ypaBHEHUU

16.03.2026

99

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
J0rapupMHUECKUX
ypaBHEHUU

17.03.2026

100

OCHOBHBIE METO/IbI
pEUICHUS CUCTEM H
COBOKYITHOCTEM
J0rapupMHUECKUX
ypaBHEHUU

18.03.2026

101

[IpumeHeHue cucreM Kk

pELICHHIO

19.03.2026




MaTeMaTHYECKUX 3a1a4
U 3aJ1a4 U3 pa3INyHbIX
obyacTet HAyKu U
pEaTbHOM )KU3HH,
MHTEpIIpeTalns
MOJIYYCHHBIX
pe3yIbTaToB

102

[IpumeHeHue cucteM K
pELIeHHUIO
MaTeMaTUYEeCKUX 3a7a4
U 3a71a4 U3 Pa3JIMIHBIX
o0nacTeil HayKu u
pEaIbHOM )KU3HH,
HHTEpIpeTanus
MOJTy4YEHHBIX
pe3yNbTaToB

23.03.2026

103

IIpumeHeHue
HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a4a4
W 3aJ1a4 U3 pa3INyHbIX
obyacTelt HayKu U
pEaTbHOM )KU3HH,
UHTEpIIpeTalns
MOJTy4YEHHBIX
pe3yJIbTaToB

24.03.2026

104

KonTtponbnas padoTa:
"Cucremsl
palMOHATIbHBIX,
HppauOHAIBHBIX

25.03.2026




IIOKa3aTCIbHBIX U
JorapuMUIECKUX
ypaBHeHUI"

105

PanmonanbHbIe
YpaBHEHMUS C
rapaMeTpamu

26.03.2026

106

PanyonanbHbie
HEpaBEHCTBA C
napameTpamu

06.04.2026

107

PanyonanbHbie
CHCTEMEI C
napameTpamMu

07.04.2026

108

NppanuonanbHbie
ypaBHEHUS,
HEPaBEHCTBA C
napaMeTpamu

08.04.2026

109

Hppanuonanbusie
CUCTEMBI C
napaMeTpamu

09.04.2026

110

IToxa3aTennHBIC
YpaBHEHUS,
HEpaBEHCTBA C
napameTpamMu

13.04.2026

111

ITokazarenbpHBIE
CHUCTCMBI C
napameTpamu

14.04.2026

112

Jlorapudpmudeckue
ypaBHECHHS,

15.04.2026




HEpPaBEHCTBA C
napameTpamu

113

Jlorapugmuueckue
CHCTEMBI C
napameTpamu

16.04.2026

114

Tpuronomerpuyeckue
yYpaBHEHHUS C
napameTpamu

20.04.2026

115

Tpuronomerpuyeckue
HEPaBEHCTBA C
napaMeTpamu

21.04.2026

116

Tpuronomerpuueckue
CUCTEMBI C
napaMeTpamu

22.04.2026

117

[Toctpoenue u
HCCIICAOBAHUE
MAaTEMAaTUYCCKUX
MOJIEIEN peabHbIX
CUTYallUi C TOMOIIIBIO
ypaBHEHUH C
napameTpamMu

23.04.2026

118

[Toctpoenue u
HCCJICTIOBAaHIE
MaTeMaTHYeCKUX
MOJIEIEN peabHbIX
CUTYallHi C TOMOIIBIO
CUCTEM ypaBHEHUH C
napameTpamu

27.04.2026




119

[Toctpoenue u
HCCJICTIOBAaHIE
MaTeMaTHYECKUX
MOJIEIEN peabHbIX
CUTYallHi C TOMOIIBIO
CUCTEM ypaBHEHUH C
napameTpamu

28.04.2026

120

KoHnTtposbnas padoTa:
"3amadu c
napamerpamu"

29.04.2026

121

IToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus
3HaHui: "YpaBHeHus"

30.04.2026

122

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3anus
3HaHui: "YpaBHeHus"

04.05.2026

123

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3aIus
3HaHui: "YpaBHEHUS.
Cucrembl ypaBHEeHUI"

05.05.2026

124

[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3aIus

3HaHuii: "HepaBencrna"

06.05.2026

125

[ToBTOpEHME,
000011IeHNE,

07.05.2026




cucreéMaTu3sanusa

3HaHuii: "HepaBeHnctBa

126

IToBTOpEHue,
000011IeHNE,
CUCTEMATH3aLM
3HaHuii: "HepaBencrsa'

12.05.2026

127

IToBTOpEHME,
000011IeHNE,
CUCTEMATH3aLM
3HaHuii: "l[IponsBogHas
u €€ npumMeHeHue"

13.05.2026

128

IToBTOpEHME,
000011IeHNE,
CUCTEMATH3aLM
3HaHuii: "l[IponsBogHas
u €€ npumMeHeHue"

14.05.2026

129

IToBTOpEHME,
000011IeHNE,
CUCTEMATH3aLM
3HaHui: "lIponsBogHas
U €€ npumMeHeHue"

18.05.2026

130

IToBTOpEHME,
000011IeHHE,
CUCTEMATH3aLM
3HaHui: "UHTerpan u
€ro npuMeHeHue"

19.05.2026

131

[ToBTOpEHME,
000011IeHNE,

20.05.2026




cucTeMaTu3alus
3HaHuil: "OyHkuun"

[ToBTOpEHME,
000011IeHNE,
CHCTEeMAaTHU3allH
3HaHui: "Oynkun"

132

21.05.2026

Nrtorosas KOHTpoOJIbHAS

1
33 pabota

25.05.2026

Ntorosas KOHTpoOJIbHAS

134
paborta

26.05.2026

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

134

10




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 OnepupoBaTh MOHATHAMM: pPALMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U AECATUYHAS IPOOb, TPOIICHTHI
12 BommonHATe  apudmeTHyeckue omepanuu € PAlUOHAIBHBIMH U
' JNENCTBUTENbHBIMY YUCIIaAMU
13 Bomonuate  npuOMMKEHHBIE — BBIYUCICHHUSA,  HWCIONB3YysSd  IpaBUia
’ OKpYTJICHUS, IeJIaTh IPUKUIKY U OILICHKY PEe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C LENBIM II0Ka3aTEJIEM, CTaHIapTHAS
1.4 ¢dopma 3amucu IEHCTBUTENBHOTO YMCIIA, KOPEHb HATypalbHOU CTEMEHH;
’ MCIOJIb30BaTh MOJIXOIAIIYI0 (JOpMY 3alUCH JAEUCTBUTEIBHBIX YMCEN IS
pelIeHUs PaKTUYECKUX 3a]1a4 U MPEICTaBICHUS] TaHHBIX
OnepupoBaTh MOHATHSAMH: CHHYC, KOCUHYC M TaHI'€HC IIPOU3BOJBHOTO
1.5 yIi1a; MCIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO Yria dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 palMoOHAIBHOE, MppalnoHaJIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
’9 BoimonHaTe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAKECHUH U
' pelarbs TPUrOHOMETPUUECKHUE YPAaBHEHUS
BrimonHaTe mpeoOpa3oBaHus LENbIX, PALIMOHAIBHBIX U UPPAIlMOHATBHBIX
23 BBIPQXEHUM M peElIaTh OCHOBHBIE THIIBI LIEJBIX, PAlUOHAIBHBIX H
VPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB
54 [TpuMeHsTh ypaBHEHHS W HEpaBEHCTBA JAJIS PEIICHHUS MaTeMaTHYEeCKUX
' 3a/1a4 ¥ 3a71a4 U3 Pa3IuvIHbIX 00JacTell HAYKH M peaabHOM KU3HU
MonenupoBaTh peallbHble CUTYallMM Ha SI3bIKE alreOpbl, COCTABIATH
2.5 BbIpaXXCHHSI, YpAaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO 33/1a4H, UCCIIEOBATh
MOCTPOEHHBIE MOJIEIIU C HCTIOIb30BAHUEM allllapara ainreopsl
3 OyHKIUHU U TpaduKu




OnepupoBaTb MOHATUAMH: (YHKIHMSA, CcHOCOOBl 3amaHus (YHKLHUH,

3.1 00JacTh OmpeAeNieHUsT M MHOXECTBO 3HaueHMH GYHKIHUH, Trpaduk
byHKIIMH, B3aUMHO oOpaTHbIC (PYHKITUH
39 OnepupoBaTh MOHATUSAMHU: UYETHOCTh W HEUETHOCTH (YHKIUH, HYIH
' (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku PyHKITUN TSI pelieHUsT ypaBHEHUH
3.4 Crpoutb W uuTaTh TpapuKU JIHMHEHHOW (QYHKUMHU, KBaIPATUYHOU
' GYHKIIMH, CTETIEHHON (DYHKIIMH C IIEJIBIM TTOKa3aTeeM
Ucnonp3oBate rpaduku (GYHKUMN A8 HCCIENOBAHUS MPOLECCOB H
35 3aBUCHUMOCTEH TIpH pEUICHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U
' peabHON  JKHM3HH, BBIpaXaTh (QOpMyJaMH  3aBUCUMOCTH  MEXKIY
BEJTMYMHAMU
4 Hayana maremaTndeckoro aHanunsa
41 OnepupoBaTh TOHATHSIMH: TIOCIEIOBATEIBHOCTh, apuMeTHuecKas Hu
’ F€OMETPUYECKAsI IPOIPECCUU
OnepupoBaTh MOHATHIMH: OCCKOHEUHO YyOBIBAIOIIash TeOMeTpHYecKas
4.2 nporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
POrpeCcCUm
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
44 Hcnonb3oBare CBOMCTBA MOCIEIOBATEIIBHOCTEW W MPOTPECCHM A
’ peuIeHus pealIbHbIX 3a]a4 MPUKIIAHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaTr JUuisl ONHCaHUs
5.2 pEeabHBIX TIPOIIECCOB U SBIICHUH, IPU PEIICHUH 33124 U3 IPYTUX YIeOHBIX
MPEMETOB
53 OnepupoBaTb  NOHATUSAMH:  OINpPEACICHHE, TEOpEeMa,  CIEICTBHE,
JI0OKa3aTelIbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
OnepupoBaTh MOHATHUSIMH: HATypaJbHOE, IIEJI0€ YHCIO; HMCMOJb30BaTh
1.1 NPU3HAKU JIETUMOCTH LEJIbIX YHCEN, Pa3JIOKEHUE YUCiIa Ha MPOCThIE
MHOXKHUTENH JIJISl pEeIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PAIlMOHATBHBIM IMOKA3aTEIEM




1.3

OnepupoBaTh MOHATUSAMHU: JIOTApU(M YUCIIA, NECITUYHBIE U HATYpaJIbHbIC
norapupMbl

YpaBHEHUs U HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBAa CTENEHU I MPeoOpa3oBaHUsl BBIPAKEHUH,
ONepUpPOBaTh TOHATUSMHU: IOKA3aTEJIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTeNbHBIX YPaBHEHUHN 1 HEPABEHCTB

2.2

BoimonHATh npeoOpazoBaHMs BBIPAKEHHM, COAEpKAIIUX JIOTapH(MBbI;
OIIepUPOBAThH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUH 1 HEPABEHCTB

23

Haxonuts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHSAMHU: CUCTEMA JIMHEHHBIX YPABHEHUM U €€ PEIICHUE;
UCIIONIb30BAaTh  CUCTEMY JIMHEWHBIX  ypaBHEHHUH JUIsl  pelIeHUs
MPAKTUYECKHX 3a7a4

2.5

Haxomute  pemeHuss IOPOCTEHIIMX  CUCTEM UM COBOKYITHOCTEH
PalOHAIBHBIX YPABHCHUI Y HEPABCHCTB

2.6

MO,Z[G.HI/IpOBaTB PCAJIbHBIC CUTYyAllUU Ha SA3BIKC aﬂre6p1>1, COCTaBJIATH
BBIPpAXXCHUA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI IO YCJIOBUIO 3a1a4H,
HCCICO0BATh MTOCTPOCHHBIC MOJCIIN C UCIIOJIb3OBAHUCM allliaparta aJ'II‘66pr

DOyHKINUH U TPaPUKH

3.1

OnepupoBaTh MNOHATHAMHU: TepHOAMYECKass (YHKLIHUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMM, TOYKH IKCTpeMyMma (PyHKIUH, HAauOOJbIIee U
HaVMEHbIIIee 3HAUCHUS (DYHKIIMH Ha MTPOMEKYTKE; UCTIONB30BATh HX IS
uccienoBanus QYHKIUH, 3aJaHHOU rpaduKkoM

3.2

OnepupoBaTh HOHATHAMH: TpapHUKH MOKa3aTEIbHOM, JTOrapuPpMUUECKON U
TPUTOHOMETPUUYECKUX (PYHKIUI; H300pakaTh WX Ha KOOPAMHATHOMN
IUTOCKOCTHU | MCTIOJIb30BATh JUIS PEIICHHS yPaBHEHHH U HEPAaBECHCTB

3.3

N3o0paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaduKH  JTUHEWHBIX
YpaBHEHMI W HCIOJIb30BaTh WX JUIS PELICHUS CUCTEMBl JIMHEHHBIX
YpaBHEHUU

3.4

Hcnonwp3oBath rpadguxu GyHKIUE A7 WCCIENOBaHUS MPOLECCOB H
3aBUCUMOCTEH U3 IPYruX yueOHbIX AUCUUIUINH

Hauvana mareMaTuyeckoro anaanza

4.1

OnepupoBaTh TMOHATUAMHU: HEMpepbIBHAass (QYHKIUSA, MPOU3BOJHAS
(GYHKLIMHU; HCIOJNB30BaTh TI'€OMETPUYECKUH M (U3WYECKHH CMBICI
IIPOU3BOJHOM JUIS PELLICHUs 3a1a4

4.2

Haxoauts  mpou3BOAHBIE  AJIEMEHTapHBIX  (GYHKIUH, BBIUUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHI

4.3

Hcronp30BaTh  MPOW3BOAHYIO ISl WCCIeNOBaHUS  (QyHKIMH  Ha
MOHOTOHHOCTh M 9KCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl UCCICIOBAHUS K
MOCTPOEHUIO TpaduKOB




Hcnonn3oBarn MPOU3BOAHYIO UIA HAXOXKIACHUSA HAWITYUIICTO PCIICHUSA B

44 IIPUKJIAIHBIX, B TOM YHACJIE COUAIBHO-2KOHOMUYECKHX, 3a7a49ax

45 OnepupoBaTb MOHATUSMH: TEpPBOOOpa3Has M HWHTErpaji; IOHUMATh
' reOMEeTPUYECKUi 1 (PU3NYECKHI CMBICI HHTETpaja

46 Haxonute mnepBooOpa3Hble 3IE€MEHTApHBIX  (DYHKIMH, BBIYMCIATH
' uHTerpan mo ¢popmyne Heiotona — JleliOuuna

47 Pemats npuknaasele 3a1a4u, B TOM YUCIIE COLMATIBHO-3KOHOMHUUYECKOTO U

(GU3NIeCKOTo XapakTepa, CpeJACTBAMH MaTEMAaTHIECKOTO aHaJI3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucnia v BBIYUCICHUS
Panmonaneupie unciaa. OOBIKHOBEHHBIE M JAECATUYHBIE JPOOH, MPOLEHTHI,
OCCKOHEYHBIC  TEpUOAUYECKUE  Apodu.  ApudMeThyeckwe  Omepanuu ¢
1.1 parMoHAIBHBIMKM YHCIIaMHU, TTPeoOpa3OBaHMs YHCIOBBIX BhIpaxxeHUU. [IpumMeHeHue
npobeil M MPOLEHTOB ISl PElIeHUsl MPHUKJIAJHBIX 3a/1ad U3 Pa3IUYHbIX OTpaciei
3HAHUW U pEAIbHOM KU3HU
JleiicTBuTenpHblE  4yMciia.  PanMOHanmbHBIE M UPpPAalMOHAJIbHBIE  YHCTA.
1.2 Apudmernueckue orepanud ¢ JEHCTBUTEIbHBIMU umcliaMu. [IpuOmmkEéHHBIC
BBIYMCIICHMS, IPABUJIA OKPYTJIECHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ menbiM mokazateneM. CrapmapTHas ¢opMa 3amucu JeHCTBUTEIHLHOTO
1.3 grcna. Mcnonp3oBanue moaxozsmeld (Gopmbl 3alucy ACHCTBUTEIBHBIX YHCEN IS
penieHust NPakTUYECKHUX 3a/1a4 U IPEICTAaBIICHUS] TaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. [leiicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATyPaJTbHON CTCIICHH
L5 CHuHyC, KOCMHYC M TAHI€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
aApKTaHI'€HC YUCIIOBOTO apryMEHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 TosknecTBa U TOXAECTBEHHBIE MPEOOpa30BaAHUS
9 [TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKECHUI. OCHOBHBIE
’ TPUTOHOMETpHYECKHE (HOPMYIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBa. MeTon
WHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHATBHBIX YPABHCHUH 1 HEPABCHCTB
2.5 Pemrenre nppalMOHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEILICHUI0 MaTEMAaTUYECKUX 3a7a4 U 3a/1a4
’ U3 pa3IMyYHbIX 00JacTel HayKu U peaIbHOM KU3HU
3 OyHKIUHN U TpapUKU
31 Oynkus, crnocoObl 3amaHus GyHkuuu. ['paduk yaknuu. BzanmHo obOpatHbIE
’ byHKIHH
39 OOnacTe ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHKkuu. Hymm ¢GyHKIuu.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIC PYHKIIUU




33 CrenenHast GyHKLUS C HATYPaJIbHBIM U IIeNBIM TIOKa3areneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHSI 71-0¥ CTETICHU
34 TpuronoMmeTpuueckas OKpPY>KHOCTb, OINpPEACTICHHE TPUTOHOMETPUUYECKUX (YHKITHI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTudeckoro aHaanza
41 ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs IIOCIEI0BATEILHOCTEH. MOHOTOHHBIE
' HOCJIEI0BATEILHOCTH
ApudmeTrnueckas UM TeoMeTpUueckas Mmporpeccuu. beckoHeduHO yObIBaromas
4 | TEOMETpHIECKasd MPOTPECCH. Cymma OecKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
' nporpeccuu. Popmyrna CIOXKHBIX MNPOLEHTOB. Vcmosb30oBaHUE MNPOTPEcCUu ISt
pelIeHus: pealibHbIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepanuu HaJx MHoOXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 [IpuMeHeHne TEeOpEeTHUKO-MHOKECTBEHHOIO arapara JJjid ONUCAaHUS pealbHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku AeTMMOCTH LETbIX YHCEe
1.2 Crenens ¢ pallMOHANBHBIM MOKa3areneM. CBOWCTBa CTETIEHU
1.3 Jlorapudm uncna. JlecaTuanpie U HaTypaIbHBIC TOTapU(DMBI
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [IpeoOpazoBanme BeIpaXEHUH, COEPKAIINX JTOTapHU(PMbI
29 [IpeoOpa3oBaHue BhIpaXKEHUH, COAECPIKALNIUX CTENIEHHU C PAIlHOHATHHBIM
' HOKa3areyeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMbl JMHEWHBIX ypaBHEHHMU. PelieHWe NpHUKIAIHBIX 3aJad C OMOIIbIO
’ CHUCTEMBI IMHEHHBIX YPaBHEHUI
2.7 Cuctembl U COBOKYITHOCTH PallUOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEeMaTH4YECKUX
’ 3a/1a4 W 3aJ1a4 U3 Pa3IudHbIX 00JacTel HAyKU U pealTbHON KU3HU
3 OyHKIUHN U TpapUKU




Oynkius. Ilepuoanueckue QyHxuu. [IpoMexyTkM MOHOTOHHOCTH (YHKIIUU.

3.1 Makcumymbl 1 MUHUMYMBI GyHKIMH. HanOosbliee M HawMeHbIEE 3HAYCHHE
GyHKIMH Ha IPOMEKYTKE

3.2 Tpuronomerpudeckne GyHKINU, X CBOMCTBA U TpaQUKU

33 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonb3oBanue rpadukoB GyHKIMHA 17151 pelieHus] ypaBHEHUN 1 JTMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QyHKUMA IS MCCIEAOBAaHUS  MPOLIECCOB H

3.5 3aBUCHMOCTEH, KOTOpbhIE BO3HUKAIOT NMPH PEUICHWU 3a/ad U3 JAPYTHuX YIeOHBIX
IIPEAMETOB U pPEaIbHOM KU3HU

4 Havana maremaTndeckoro anaiamza

4.1 HenpepoiBable pyHKIIMU. MeTO MHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEeHCTB

4.2 [TpousBognas pyukmuu. ['eomerprueckuii M GU3NUECKUN CMBICT TPOU3BOTHOM

43 [Tpou3BosHbIe 31eMEHTapHBIX (QYHKIUH. DOpMyIbl HAXOXKICHHS MPOU3BOIHON

' CYMMBI, IPOU3BEACHHSI U YACTHOTO (hyHKITUI

[IpuMeHeHne mTPOM3BOAHOW K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH M

4.4 aKCcTpeMyMbl. HaxoskieHne HanOoJbIero 1 HauMEHBIIEro 3HaueHus (PyHKIIMU Ha
OTpE3Ke
[IpuMeHeHne npOU3BOAHON JJI HAXOXKACHUS HAMITYYILIEr0 PEIICHHS] B TPUKIIaIHBIX

4.5 3a;avax, IS OMpPEACNICHHUs CKOPOCTH TMporiecca, 3aJaHHOTO (HOpMyJIoN WiIu
rpadgukom

4.6 ITepBooOpaznas. Tabnuma nepBooOpasHbIX

47 HHTerpa, ero reoMeTpudeckuii 1 GU3NIECKU CMBICI. BhI4rclieHne HHTerpasa mo

¢dbopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMYNIHpOBaTh W ONEPUPOBATh MOHATHAMHU: OIPEAEIICHUE,
aKCMOMa, TeopeMa, CIICJICTBHUE, CBOICTBO, MpHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHHE (hOpMYIHpOBaTh
00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpXKIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOIB30BaTh METOA MaTeMaTH4eCKOM WHAYKINY;
OPOBOIUTH JOKa3aTelbHbIE pPACCYXJCHUS TpPH pElICHHH 3ajad,
OLICHUBATh  JIOTHYECKYI0 MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpPUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OMEpally Haj
MHO)XECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar il ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OIIepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMCHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  [OKa3aTejleM, CTENeHb C  JICHCTBUTENbHBIM
HoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIFHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HauMEHbIIee
ol1ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3ajad; 3HaKOMCTBO €
pa3MYHBIMU  TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCICHHS; yYMEHHE
BBITIOJIHATH BBIYHMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlMOHATIBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MNMOHATHUAMH: IIOCICAOBATCIBHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBaromass  reoMeTpudeckas  MpOrpeccus; yMEHHWEe  3aJaBaTh
MOCIIE0BATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, hopma
3allUCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeTb MPOHU3BOAUTH apu(PMETHUYCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, IMPpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTpuia 2x2 m 3x3,

OMpCACIIMTCIIb MAaTPHUILIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHATUSMHU: pallMOHAIbHBIC, UppaIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PENIATH
YPAaBHEHUs, HEPABEHCTBA MU CHCTEMBI C MapaMeTpoM; HPHUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS MaTEeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas NpOU3BOAHAs (PYHKINHU, TEOMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, TNEepBOOOpa3Has, OMpeAeIEHHbIH
MHTErpajl; yMEHHE HaXOAWTh AaCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISATH  MPOU3BOAHBIE CYMMBI, TPOU3BEIEHHs, YaCTHOTO H
KOMITO3UIMHN (DYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKIMU; YMEHHE HaXOAUTh MPOU3BOAHBIC IIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIONb30BaTh IPOU3BOIHYIO JUIS HCCIEIOBAaHHUS (YHKIHI,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpagKy MHOTOYJICHOB C HCIIOJIb30BAHUEM alllapara MaTeMaTHYECKOTro
aHanu3a; MPHUMEHATh MNPOM3BOJIHYIO JJS HAXOXKICHHUS HAWIYYIIero
pelieHnsl B NMPHUKIAAHBIX, B TOM YHCIE COIMUAIBHO-SKOHOMHYECKHUX H

buznuecKuX 3a7a4ax; HAXOAUTh MJIOMAAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpaisa; MpuBOAUTH NPUMEPbI MATEMATHYCCKOI'O0O MOJACIIMPOBAHUSA C

noMoIbio AU depeHnnanbHbIX YpaBHEHU

YMmenue omnepupoBaTh TOHATUSAMH: rpaduk QyHKIMM, oOpaTHas
GyHKIMSI, KOMIO3UIUA (DYHKIUH, JTUHEHHAs (YHKIWS, KBaIpaTHIHAS
byHKLu, paloHaIbHas byHKIHA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKUIMHM, TOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTPOUTh TpaduKH HM3yYCHHBIX (PYHKIUH, BBITOIHATH MPEOoOpa3OBaHH
rpaduKoB PYHKIUH, UCIIOIB30BaTh IpaUKU JJIS U3yUSHUS MTPOLECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 337134 U3 JAPYTUX Y4EOHBIX MPEAMETOB U
3a7a4 U3 peajbHOM KU3HU; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; UCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
ypaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 O0JIACTH YIIPABICHUS JTHUYHBIMA U CEMEHHBIMU
(dbuHaHCaMM); COCTaBISATh BBIPAXKEHHUS, YpaBHEHHUS, HEPaBEHCTBA U MX
CHUCTEMBI MO YCJIOBHUIO 3aJlay, MCCIIEIOBAaTh MOJYYEHHOE pEIIeHUuE M
OLICHMBATh IPaBAONOJ00HOCTh PE3YJIbTaTOB; YMEHHE MOJECIUPOBAThH
peaibHble CUTYallUd HA S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M UX CHCTEMBbl II0 YCIIOBUIO 3ajaud,
UCCJEOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBath NOHATUSIMHU: CpefHee apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE U3BIIEKATh, HHTEPIIPETHPOBATH
nH(opMaIrIo, IPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA PEANbHBIX MPOILIECCOB U SIBICHUM; TPEICTABISTh
uHpoOpMaIMi0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadudecKuX
METOJIOB U AJIEKTPOHHBIX CPECTB; TpaUueCKU NCCIIE0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METOAOB; MPUMEHSThH
bOopMyIbI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpMYITy MOITHOM
BeposiTHOCTH, popMyny bepHymm, komOuHaTopHbie PaKThl U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITHUH; YMEHHE OINEpPHpPOBAThH
MNOHATUSIMM: CllydailHasi BeJNWYMHA, pacHpeleieHHe BEepOsITHOCTEH,
MaTE€MaTUYeCKoe OXXKHJIAHHUE, JUCIEPCUsi W CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BeNMYMHBI, (QYHKIMH paCOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJBHOTO paclpeleieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeneiaeHuil s
pelleHus 3a]av; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIUX 4YHCEl,
METOJIbl BBIOOPOUHBIX HMCCIEIOBAaHUN; YMEHHE HPHUBOJUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECCTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAHOBKA,
YHUCIIO COYETAaHWH, YMCIO MepecTaHoOBOK; OmHOM HprOTOHA; ymeHUe
NPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCyKIACHUS JIJIsl pEIICHUS 3a/]1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOTYyYEHHBIH pe3yabTaT

YMeHne omnepupoBaTh IOHATHAMM: TOYKA, NpsMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYT'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEHIMBAIOIIHUECS IpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY NPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTSMM; YMEHUE UCIIOJIB30BATh IIPU
peleHnn 3a7ad U3ydeHHble (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TIOMOIIBIO T'€OMETPUUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (DUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTpaHHUK, CCYHCHHUC MHOI'OI'paHHHKA,
Ky0, mapaienenunen, npusMa, NUpaMuaa, (Gurypa W IMOBEPXHOCTH
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
MIOBEPXHOCTH THPAMHUIBI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO TMapauIC/ICTIUIICAa, MHPpaMHUAbI, IPU3MbI, HUWJIWHIpPA,




KOHYyCa, II1apa, pa3BEPTKAa MOBEPXHOCTU, CEUECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAIICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (HUTYP, CAMOCTOSATEIBHO
bopMynUpoBaTh ONpeAeIeHUsI U3y4yaeMbIX (PUTyp, BHIABUTATH TUIIOTE3bI
0 CBOICTBax M MpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OnpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccudukamuio ¢uryp 1o
pa3MYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTOJHUTEIbHBIC

TIOCTPOCHHSI
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YMeHne OomnepupoBaTh IOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ NEpeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU U B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHWe TMOA00MS, TOMO0O0HBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpBL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXHTEKType; HCIIOI30BATh T'€OMETPUYECKUE OTHOIICHHUS
IMpU pCIICHUU 3a/1a4; HAXOJUTb TCOMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
101131k, 00BEM) TP PEUISHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIIATH TI'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, 00BEM, IUIOIIANb TOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJBI, B TOM YHCJIC: IJIOMIAb IMOBCPXHOCTU
MUPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMHIIPA, TUIOMaas cdepbl; 00bEM Ky0a,
MMPpAMOYT'OJIBHOI'O HapajiiCiiCrvieaa, IMmUupaMu/bl, IMPU3MbI, OUJIWHAPA,

KOHYCa, 11apa; yMEHHUE HAaXOAUTh OTHOIIIEHHE 00bEMOB MIOJJOOHBIX (HUTYDP

12

YMeHue onepupoBaTh MOHIATHIMU: IPIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, pa3jioXKeHHe BeKkTopa Mo Oasucy,
CKaJSIpHOE IPOMU3BEICHHE, BEKTOPHOE IPOU3BEIACHHUE, Yrol MEXIY
BEKTOPAMHU; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ
JUISE pElIeHHUs TEeOMETPUYECKMX 3aJad M 3a7ad JPYruX Y4eOHBIX

MIPEMETOB
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YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMaTUKW B HW3YYCHHU IIPUPOIJHBIX H
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHUC  PACIIO3HABATH

IMPOSABJICHUEC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Panmonaneubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, TPOICHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 yuciaamMu. [IpuOnkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncina
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TPOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 [enble u 1poOGHO-palOHaIbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HepaBeHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue QyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIMsS C HATypaJbHBIM M II€JIbIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnTotsl TpadukoB ¢(ynknmit. CpoiicTBa  (yHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOobIlero 1 HaMMEHbIIETo 3HaYeHUsI PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: anredpa U Hayajga MaTEeMaTHUYECKOTO aHAJIU3a, TEOMETPHS.
Anrebpa u Havasia MaTremMaTuueckoro ananusa, 10 knace/ Komsirua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00I1eCTBO

«3narensctBO «lIpocBemienue»

METOJIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1) ®enepanbHas oOpazoBaTebHas MPOrpaMMa CpPEHETro 0011Iero 0opa3oBaHuUs
no marematuke; 2)[[porpamMmmbl 00111€00pa30BaTENbHBIX YUPEKICHUH,
Anrebpa, 10-11 xmacce» coctaButens: T.A. Bypmuctpo-Ba, Mocksa,

«IIpocsemenue» 2018r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Caiit: workprogram.edsoo.ru (Equnoe conepsxanue oOpa3oBaHus.
Konctpykrop padounx nporpamm). bubnunoreka [{IOK; Pemry EI'9:

https://math-ege.sdamgia.ru/; Pacnieuaraii u peum : https://www.time4math.ru/



