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INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma y4yeOHOro kypca «Asredbpa M Hayaja MaT€MaTUYECKOIO aHAJIN3a»
6azoBoro ypoBHs i oOywaromuxcsi 10 —11 xmaccoB paspaborana Ha ocHoBe denepaibHOTO
TOCYZapCTBEHHOTO 00pPa30BaTEILHOIO CTaHJIApTa CPEIHEro oOmiero obpa3oBaHUs, € y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHM, MPEABABIAEMbIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, H
TpaAuIUi poccuiickoro obOpasoBaHus. Peanmsanust nporpaMmsl 00eCIICUMBAET OBJAJCHUE
KJIFOYEBBIMH KOMIIETCHIUSIMH, COCTABISIOIIMMH OCHOBY JJISI CAMOPa3BUTHS M HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U II03HABATEILHOTO PA3BUTHS
JMYHOCTHU 00yYaroIIuXCsl.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauaza MaTeMaTH4YEeCKOrO aHalHM3a» SIBISIETCS OJHUM U3 Haubolee
3HAYUMBIX B MPOTpaMMe CTapUIei IIKOJIbl, IMOCKOJIbKY, C OJAHOW CTOPOHBI, OH OOECIeunBaeT
UHCTPYMEHTANbHYIO 0a3y JUis M3Y4YeHHs BCEX EeCTECTBEHHO-HAYYHBIX KypCOB, a C Jpyrou
CTOpPOHBI, (OPMHUpPYET JIOTUYECKOE U aOCTPAKTHOE MBIIJICHUE Y4YallluXCsi Ha YpPOBHE,
HEOOXOJUMOM JUIsl OCBOCHHSI KypCOB MH(POPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUH, CIOBECHOCTH.
B pamkax naHHOTo Kypca yyaliuecs OBJa/IeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HAyKH,
KoTopasi GopMyIUpPyEeT CBOU JOCTHKEHUS B MaTeMaTU4Yeckoil popme.

Kypc anre6pbl 1 Hauan MaTeMaTUYecKOro aHaau3a 3aKJIabIBaeT OCHOBY JUIS YCIEIIHOTO
OBJIAJICHUSl 3aKOHAMH (U3HWKH, XHMHH, OWOJIOTHH, IIOHUMAHUS OCHOBHBIX TCHJCHINN
SKOHOMHKH M OOIIECTBEHHOW YKU3HU, TIO3BOJISIET OPUECHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX
Y KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIb30BATh UX B MOBCEIHEBHOW XU3HU. B TOXE
BpeMsl OBJIaJieHHE aOCTPaKTHBIMU W JIOTUYECKH CTPOTMMH MATEeMAaTHMYECKUMHU KOHCTPYKIUSMU
pa3BHBACT yMCHHE HAXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPIKICHHSI,
UCIIONIb30BaTh 0000IIeHne M KOHKpETH3aluio, abcTparupoBaHHE M aHAJOTHIO, (opMUpyeT
KpEaTHBHOE U KPUTUYECKOE MBIIIICHHUE. B X0ne u3ydeHus anreOpsl ¥ HaYaJl MaTEMaTHIECKOTO
aHajli3a B CTApLICH IIKOJE y4yallMecs I10Jy4YarOT HOBBIM ONBIT PELICHMS IMPUKIAJHBIX 3ajad,
CaMOCTOATEJIIBHOTO  IOCTPOCHHS MAaTEMAaTUYECKHMX  MOJIEJIEd  pEAJbHbIX CUTyaluud H©
VMHTEPIIPETALMU  IIOJYYEHHBIX PELICHUN, 3HAKOMATCS € [pPUMEpaMHU MaTeMaTUYECKUX
3aKOHOMEPHOCTEM B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLJAIOIIMMUCA MATEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOPAMHU.

Kypc obnamaer 3HaYUTETBHBIM BOCIHMTATENBHBIM IOTEHIMAIOM, KOTOPBI peann3yeTcs
KaK yepe3 yueOHbI MaTepuai, CIocOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOTO MHPOBO33pPEHUS,
TaKk © uepe3 crneuupuky ydyeOHOW JAESITENBHOCTH, TpeOyIomel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAODKUTEIbHOW KOHLEHTpAaUMKW BHHUMAHMS M OTBETCTBEHHOCTH 32
IIOJIy4E€HHBIN pe3ysbTarT.

B ocHoBe meronuku oOyueHusi anrebpe W HavajaM MaTEMaTUYECKOrO aHaju3a JICKHUT
JEeSATENIbHOCTHBIN MPUHIUI O0yUYEHUSI.



CtpykTypa Kypca «Anredpa v Hauana MaTeMaTUYECKOTO aHAIN3a» BKIIOYAET CICAYIOLINE
coJiepKaTenbHO-METOuYecKne JHHUU: «YUucna u BeraucieHus», «DOyHKIUU U TpaduKmy,
«YpaBHeHUs1 U HepaBeHCTBa», «Hauana mMaremarnueckoro aHanuza», «MHOXKeCTBA U JIOTUKay.
Bce ocHOBHBIE cOEpKATETBLHO-METOINYECKUE JIMHUM M3Y4alOTCS Ha MPOTSKEHUU JBYX JIET
oOyueHus B cTapiled IIKOJIe, €CTECTBEHHO JAOMOJHAA APYT Ipyra M MOCTENEHHO HACHIIIASCh
HOBBIMU TeMaMHM M pa3fenaMu. JlaHHBIM Kypc SBISIETCS HHTEIPATUBHBIM, IOCKOJBKY
o0benuHsIeT B cebe CoJep)KaHUE HECKOIbKUX MaTeMaTU4YeCKuX AMCLUUIUIMH: anreodpa,
TPUTOHOMETPHUSI, MATEMaTUUYECKHUI aHaIu3, TEOpUst MHOXKeCTB U 1p. [lo Mepe Toro kak y4amuecs
OBJIaJICBAlOT BCE Oosiee IIMPOKUM MaTEeMATHUYECKUM ammapaToM, Yy HHUX MOCIEAO0BaTEIbHO
(dopMupyeTCsi U COBEPILIEHCTBYETCSI YMEHHME CTPOUTH MaT€MAaTHYECKYI0 MOJEIb peallbHOMN
CUTyalluu, MPUMEHITh 3HaHUs, MOJyYCHHbIE B Kypce «AnreOpa M Hadaisa MaTeMaTHUECKOTO
aHaJIM3a», IS PELICHUS CaMOCTOSITEIBbHO C(OPMYIMPOBAHHOW MaTeMaTHYECKOW 3aj1add, a
3aT€M MHTEPIIPETUPOBATH MOJYYEHHBIA PE3YIIbTAT.

ConepxxarenpHO-MeTOMYECKass  JuHUA  «Yucina W BBIYMCIEHUS»  3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HWCIIOJIB30BaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO HAYaTO B
OCHOBHOI1 1miKoine. B crapieil mkone ocoboe BHUMaHue yuaemnsieTcss (GOpMUPOBAHUIO MPOYHBIX
BBIYHMCIIUTEILHBIX HABBIKOB, BKIIIOYAIOMIMX B CE€Osl MCIIOIB30BAHUE DPA3IMYHBIX (DOpPM 3amucu
JIEHCTBUTENILHOIO YUCIIa, YMEHHE PAlMOHAIBHO BBINOJIHATH JEHCTBUS C HUMM, JI€JaTh TPUKUJIKY,
OIICHUBATh pe3ynbrar. (OOydaronmyecs: TOJMy4YaloT HAaBBIKA TMPUOIMKEHHBIX BBIYUCIICHU,
BBIMIOJTHEHHsI JEHCTBUII C 4YHCIaMU, 3alMCAaHHBIMH B CTaHIApTHOW (opme, UCIOIB30BaHUs
MaTeMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMH.

JIluHus «YpaBHEHHMs] U HEPABEHCTBA» peAM3yeTcs Ha MPOTSHKEHUM BCEro OOyueHUs B
CTaplled WIKOJE, IOCKOJbKY B KaKJOM pasfele IIporpaMMbl IPEJyCMOTPEHO pELICHHE
COOTBETCTBYIOIIUX 3aJau. O0yyaromuecs: OBIa/IeBaloT Pa3IMuHbIMU METOIaMH PEIIEHUS LETbIX,
palMOHABHBIX, HPPAMOHAIBHBIX, TOKA3aTEIbHBIX, JOTAPUPMHUUECKUX U TPUTOHOMETPUIECKUX
yYpaBHEHM, HEPABEHCTB U MX cucTeM. llonydyeHHble yMEHMs UCTIONIb3YIOTCS MIPH UCCIIEI0BaHUU
(GYHKIMI C OMOIIbIO IPOM3BOJHON, PEIICHUU MPHUKIAJHBIX 3a/ad U 3a]ady Ha HaXO0XKJIEHUE
HauOOJIbIINX U HAUMEHbIINX 3HauUeHU GyHkuuu. JlaHHas cojeprkaTelbHas JMHUS BKIIOYACT B
ce0s1 Takke (GopMHpOBaHME YMEHHUH BBIMONHATH PacuéThl MO (GopmynaMm, Mpeodpa3zoBaHUs
LENIbIX, palMOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKxke
BBIPOKEHUH, COJAEpKAIMX CTerneHu M yorapudmel. braromaps usydeHuro anreGpandeckoro
MarepHaja MpOUCXOAUT JallbHeIee pa3BUTHE allTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIIICHUS
ydamuxcs, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX PAacCyKICHHW, pPaOOThl C CHMBOJBHBIMH
dbopmamu, MpeAcTaBIEHUST 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet d3QpGeKTHBHBIE HHCTPYMEHTHI JJIsl PEIICHHUS MPAKTUYECKUX M €CTECTBEHHO-
HAaYYHBIX 33J1a4, HarJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopnepxaTenbHo-MeToanYecKast JMHUS «PYyHKIMU U rpaduKU» TECHO MNEeperuieTaercs ¢
JPYTMMHU JIMHUSIMH Kypca, IIOCKOJBKY B KakKOM-TO CMBICIE 3a1a€T IOCIEI0BATEIBHOCTD
u3yyeHus: Martepuana. l3yueHue cTemeHHOM, NoOKa3aTelabHOH, JorapupMUUEcCKoOd u
TPUTOHOMETPUYECKNX (DYHKIMI, WX CBOMCTB M TpadUKOB, HCIOIb30BaHUE (YHKIHUNA LIS
peleHus 3agad U3 APYrux y4eOHBIX NpPEAMETOB U PEalbHOM JKU3HU TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C pElIeHHEM ypaBHEHUU M HepaBeHCTB. [Ipu aTom Oosbiioe
BHUMaHUE yJensercss (GOPMHPOBAHUIO YMEHHUs BbIpaXaTb (OPMYJIaMH 3aBHUCHUMOCTH MEXIY
pa3IMYHBIMM  BEIMYMHAMH, HCCIIEOBATh IOJNyYCHHbIE (QYHKIUH, CTPOUTh HX TpaduKu.
Marepran 3TOH COACpKATEIBHON JIMHUM HAlEeJeH Ha pa3BUTHE YMEHUH M HAaBBIKOB,
MO3BOJISIIOINMX ~ BBIPAXATh 3aBHCHUMOCTH MEXIy BEIHYMHAMH B  pasnudHOi  (opme:
aHAJIUTHYEeCKOH, rpaduueckoil u cinoBecHOM. Ero wusyuyeHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWIO W KOHKPETH3AIlHH,
UCIIOJIb30BAHUIO AHAJIOTH.



CopnepxatenpHast auHMa «Havama mMareMaTHMYecKOro aHajln3ay IO3BOJSET CYLIECTBEHHO
PACIIUPUTDE KPYT' KaK MATCMATUYCCKUX, TaK U MPHUKIIAAHBIX 3a1a4, JOCTYIITHBIX O6y‘-IaIOIIII/IMCH, y
KOTOPBIX TOSIBIISICTCS BO3MOXKHOCTh UCCIIE0BATh M CTPOUTH rpadMKu QYHKIHHA, OPEAEISATh HX
HauOOJIbIINE U HAMMEHDIIINE 3HAYCHUs, BbIYUCIATH IJIOIIAaAN (1)I/H‘yp A 00BEMBI TCJ, HAXOOAUTh
CKOPOCTH W YCKOpeHHs TmporeccoB. JlaHHas conepKarelbHas JUHHAS OTKPBHIBACT HOBBIC
BO3MOXHOCTH IIOCTPOCHHA MATCMATUUYCCKHUX MOZ[GJ'IGI;'I PCATIbHBIX CI/ITyaLII/If/'I, HaXOXJACHU
HAWJIy4lIero PEUICHUS B MPHKIAIHBIX, B TOM YHUCIE COIHAIbHO-d)KOHOMUYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBAMM MaT€MaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHUIO a0CTPaKTHOIO,
(OpMaNbHO-JIOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHHIO YMEHHUI pacrio3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B HayKe, TEXHUKE M HCKyccTBe. OOydaromyecs y3HAIOT O
BBIJIAIONINXCS Pe3yIbTaTax, MOJTYYEHHBIX B XOJ€ PAa3BUTUS MAaTEMAaTUKU KaK HAayKH, U HX
aBTOpax.

CopepxarenbHo-MeTOAMYECKasl JIMHUSA «MHOXKECTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM TEOPUHU MHOXKECTB. TEOpETUKO-MHOXECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BECh
KypC HIKOJIBHON MaTEeMaTHKH W MpeIaraloT Hauboiee YHUBEPCAIbHBIN SI3bIK, 00BEINHIIONINN
BCE pasleibl MAaTeMATHKUM M €€ IPUWIOKEHWM, OHM CBSA3BIBAIOT DPAa3HblE MaTeMaTHYECKUE
JUCLHUIIMHBL B eauHoe uenoe. [loaromy BakHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHHMATh
TEOPETUKO-MHOXKECTBEHHBI S3bIK COBPEMEHHOM MATeMAaTUKU U HCIOJIb30BaTh €ro i
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayajla MaTEMAaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CHOPMHUPOBATH HABBIKA TOCTPOCHUS
MoJiesiell pealibHbIX CUTYyallui, UCCIIE0OBAaHUS 3TUX MOJENEl C MOMOUIbIO armapara aareopsl u
MaTEeMaTHUYECKOI0 aHalIu3a M MHTEPHpPETAaluy IOJYyYEHHBIX pE3yJiabTaToB. Takue 3alaHus
BIUIETEHBl B KAaXAbIM M3 pPa3/esioB IPOrpaMMbl, MOCKOJBbKY BECh MaTepuayl Kypca LIMPOKO
UCIIOJIB3YETCS I pEeLIeHMs] TPUKIAHbIX 3a1a4. [Ipu pemeHun peaabHbIX MPaKTUYECKUX 3a7a4
yyaliydecss — pa3BUBAalOT  HAOJIOAATENbHOCTh,  YMEHME  HAaXOJUTh  3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HMCIOJIB30BATh AHAIOTHIO, 0000IIaTh W KOHKPETH3MPOBATH IPOOIEMY.
JlesaTtenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB DPELICHMs NPUKIAIHBIX 3aJad OpraHu3yeTcs B
Ipolecce U3y4eHHs BCeX TeM Kypca «AnreOpa U Hayajla MaTEMAaTUYECKOT0 aHATTU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

.....................................................................................................................



COJEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

Yuciia 41 BbIYHCICHUA

Panmonanbuble uncia. OObIKHOBEHHBIE M JECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoguuecKkue  apobu. ApudmMernueckue omepanud ¢ palMOHAIBHBIMH - YHCJIAMH,
npeoOpa3oBaHUsl YMUCIOBBIX BblpakeHui. Ilpumenenue apoOeil M NPOLEHTOB JJsl pELICHUs
IIPUKJIAAHBIX 33124 U3 PA3JIMYHBIX OTPACIICH 3HAHNN U PEAIBHON KU3HM.

JleiicTBuTenpHble uyucia. PanuoHanbHble W MppalMOHANbHbBIE 4ucia. ApupmeTuyeckue
orepanuy C JAeUCTBUTEIbHBIMU YKciaaMu. [IpuOnxkEéHHbIe BHIYMCIECHUS, IPABUIa OKPYIJICHUS,
IIPUKUJIKA U OLICHKA PE3YJIbTaTa BEIYUCICHUM.

Crenenpb ¢ 1ensiM nokaszareneM. CtannaptHas Gopma 3arnucu JeHCTBUTENBHOIO YHCHIa.
Hcnonp3oBanne moaxonsmeld ¢GOpMbl  3amUCH  ACUCTBUTENBHBIX YHCET JUISL  PEIICHHS

MMPAaKTUYCCKUX 3aJla4 U IIPCACTABICHUA TaHHBIX.

ApudmeTnuecknii KOpeHb HaTypalbHOW cTeneHu. JlelcTBUA ¢  apudMeTHuecKuMu
KOPHSIMU HaTypaJbHOU CTEIICHHU.

CuHyc, KOCHHYC M TaHT'€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOI'O apryMeEHTa.

YpaBHeHHUsI M HEpaBEHCTBA
ToxnecTBa U TOKIECTBEHHbIE IPE0OpPa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaXKEHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(dopMyJIBL.

VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTo1 HHTEPBAJIOB.
Pemenue nensix u IpoOHO-pAIMOHATBHBIX YPABHCHUN U HEPABEHCTB.

Peienne nppaiMoHanbHbIX YpaBHEHU U HEPABEHCTB.

Peuienne TpuroHOMeTpUYECKUX YPAaBHEHHIA.

[IpuMmeHeHre ypaBHEHUII U HEPAaBEHCTB K PELICHMIO MAaTeMaTHYEeCKUX 3aJad U 3a1ad U3
pa3uyHbIX 001acTel HAYKN U PEaTbHOM KU3HU.



DOYyHKIUH U IPapuKU
OyHk1M, criocoOs! 3aganus pyukiun. ['padux pynkuun. Bzaumuo oOpaTtHbie GyHKITUH.

OO6nacTph onpeneneHus U MHOXKeCTBO 3HaueHUH ¢yHkumuu. Hynmu dynxnun. I[TpomexyTku
3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CrenenHass (pyHKIUS C HaTypajJbHBIM W LENbIM Ioka3areneM. EE coiictBa u rpaduk.
CoiicTBa u rpaduk KOpHS 1-0# CTETICHU.

Tpuronomerpuyeckass OKPYXKHOCTb, ONPEICICHUE TPUTOHOMETPUUYECKUX  (YHKIUI
YHUCJIOBOI'O apryMEHTa.

Hayana MaTeMaTH4eCKOI0 aHAJINA3a

HOCHGI{OB&TGJ’ILHOCTI/I, CIIOCOOBI 3aJaHus HOCHGI[OBaTeHBHOCTeﬁ. MOHOTOHHBIC
OCJICA0BATCIbHOCTHU.

Apudmernueckass U TreoMeTpuueckas mporpeccuu. beckoHeuno — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMICH T'€OMETPHUYECKOW MPOTPECCHH.

dopmyiia CIOXKHBIX MPOIEHTOB. VICIONIb30BaHUE MPOTPECCHH JUISl PEIICHUS PEalbHBIX 3aaad
HPUKIIAHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA
MHoxecTBO, onepannu Haj MHOXecTBaMu. Jluarpammel Ditnnepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'O0 amnmnapara JUisi ONUCAaHUs peajbHbIX IPOLECCOB M SIBICHUM, MpH

peLIeHNH 3a]1a4 U3 IPYTUX y4EOHbIX IPEAMETOB.

Onpez(eneHI/Ie, TCOpPEMa, CICACTBUC, 1OKA3aTCIbCTBO.

11 KUIIACC

Yucjaa ¥ BLIYMCJIEHUSA
Harypanbnblie u nensie yncina. [Ipu3Haku AeIUMOCTH HEIbIX YHCEIT.

CreneHs ¢ parOHAJIbHBIM IIOKA3aTCJICM. CBoiicTBa CTEICHM.



Jlorapudwm uyucna. JlecaTnyHbie U HATYpadbHbIE JOTapU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[IpeoOpa3oBaHue BbIpax)eHHH, COIepKaLUX JOorapu(Mbl.

[IpeoOpa3oBanue BBIpAKECHHI, COACPIKAIINX CTENICHH C PAI[IOHAIBHBIM TIOKA3aTEIEeM.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arennHBIC YpaBHCHUWA U HCPABCHCTBA.

Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHMU. PeleHue NpUKIagHBIX 334a4 C IOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUH.

CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

IIpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaT€MaTHYECKUX 3a7ad U
3a[a4 U3 pa3IUIHBIX 00JacTel HAYKU M PeaTbHOU JKU3HH.

DOyHKkuUH U rpaguKku

Oynkius.  [lepuonmueckne QyHkumu. [IpomMexyTkm MOHOTOHHOCTH — (DYHKIIHH.
MakcumymMbl 1 MHUHMMYMbl (QyHKUuu. HambGonbliee W HauMeHbllee 3HAaueHUE (DYHKLIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rpaUKH.

IToka3zarenbHas u jorapudmuyeckas GyHKIMU, UX CBOHCTBA U I'papUKH.

Hcnonb3oBanue rpadukoB GyHKIUN AT peLICHUS] YPaBHEHUH U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA A8 HUCCIENOBAHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTHX YIeOHBIX MPEIMETOB U pPealIbHOM KHU3HH.

Hauyana maTeMaTH4yeckoro anajimnsa
HenpepriBable GpyHKIIMU. MeTO1 MHTEPBAJIOB JIJIs PEIICHHs] HEPABEHCTB.

[IpousBonnas ¢dynkiuu. ['eomerprueckuii U GU3NUECKUNA CMBICI MPOU3BOTHOM.



[IpousBoHbie 3MeMeHTApHBIX (QyHKIUNA. DOPMYIIbl HAXOXKICHUS MPOU3BOJHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (DYHKITHIA.

[TpumeHeHre MPON3BOIHOM K MCCIIEAOBAHUIO (GYHKIUNA HA MOHOTOHHOCTB M 9KCTPEMYMBI.
Haxoxxnenune HanOoJIbIIero 1 HAMMEHbIIEro 3HaYeHUs! (PYHKIIMU Ha OTpPE3Ke.

[IpumeneHne NPOU3BOAHOM JUISI HAXOXKAECHUS HAWIYy4YLIEro pEIIeHUs B IMPUKIIAJHbBIX
3a/1a4ax, AJs ONpeAeNIeHUs] CKOPOCTH IMpoliecca, 3a1aHHOTO0 (GopMyIoi uitu rpadukom.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuYeCKuil M (DU3MYECKUI CMBICI. BblyKcieHHe HMHTErpaia Mo
dopmyne Herorona—JleiiOHmIA.



IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue y4yebHOro mpeamera «MaremaTnka» TOIDKHO OOECIeYMBaTh JOCTHIKCHHE Ha
YpOBHE CpeIHero oomero o0pa3oBaHUsl CIHEIYIONIMX JUYHOCTHBIX, METallpeIMETHhIX U
IIPEIMETHBIX 00Pa30BATEIbHBIX PE3YJIHTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeamera «MaTemMaTukay
XapaKTEePU3YIOTCA:

I'paxk1aHCcKOe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MNO3MLMK OOyyaromerocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJI€HA POCCUICKOrO OOIIECTBA, MPEACTABIECHUEM O MAaTEMATUYECKUX OCHOBAaX
(YHKLIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHMH, HpPOLENyp IpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJICHCTBOBATh C COIHAIBHBIMH HHCTHUTYTAMH B
COOTBETCTBUM € UX QYHKIMAMHU M HA3HAUEHUEM.

IlaTproTHYeCcKOe BOCIIUTAHNUE:

c(OpPMUPOBAHHOCTHIO POCCUNCKON I'PakIaHCKON MAEHTUYHOCTHU, YBAKEHUS K MPOILIOMY
U HACTOSILIEMY POCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM
POCCHICKMX MAaTEMaTUKOB M POCCUMCKONM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JyXOBHO-HPABCTBEHHOTO BOCIIUTAHMSL:

OCO3HAaHMEM [JYXOBHBIX ILIEHHOCTEH poccuiickoro Hapoaa; c(hOpMHPOBAaHHOCTBHIO
HPABCTBEHHOT'O CO3HAHUsI, ITUYECKOTO TTOBEICHHS, CBA3aHHOTO C NPAKTHYECKUM IPHUMEHEHUEM
JOCTYDKEHUN HAayKH M JIESTENBHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOWYHBOTO OYTyILIETO.

DCTETHYECKOE BOCIIUTAHHE:

9CTCTHYCCKUM OTHOIICHHUEM K Mupy, BKJIrO4as 9CTCTUKY MAaTEMAaTHUYCCKUX
BaKOHOMepHOCTCﬁ, O6’L€KTOB, 3ajJa4, peH.IeHPIﬁ, paccy;xz(eHI/Iﬁ; BOCIIPUUMYHUBOCTBIO K
MAaTCMAaTUYCCKHUM aCIICKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

duznyeckoe BOCHUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHUS TPUMEHSATh MaTEMaTUYECKME 3HaHUS B HHTEpecax
310pOBOTO U 0e30MmacHOro obpasa *U3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN M OT/AbIXA, PEryJsipHas Quandeckas



aKTI/IBHOCTL); (1)I/IBI/ILI€CKOFO COBCPUICHCTBOBAHUS, IIPHU 3aHATUAX CHOpTI/IBHO—OB,I[OpOBHTGJ'ILHOﬁ
JACATCIIBHOCTBIO.

TpynoBoe BocIIMTaHUE:

TOTOBHOCTBIO K TpPYyAY, OCO3HaHHEM IEHHOCTH TPYIOJIO0Us; MHTEPECOM K Pa3InYHBbIM
chepam pohecCHOHATTLHOM ACSITETLHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M € MPHIIOKECHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOp OyayIieil mpodeccuu U peann3oBbIBATH COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa3OBaHHUIO U
caMo00pa3oBaHHI0 HAa TMPOTSHKEHUHM BCEW JKM3HHM, TOTOBHOCTHIO K AaKTUBHOMY YYacTHUIO B
pELICHUHU TPAaKTUYECKUX 3a7a4 MAaTEMATHYECKON HAMPABIEHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO HKOJIOTMYECKON KyJIbTYpbl, IMOHUMAHUEM BIMSHHMS COLUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HAa COCTOSHHUE IPUPOJHOM M COLMAIBHOW CpEelbl, OCO3HAHHUEM
r00aNbHOTO  XapakTepa OJKOJOTMYECKMX  IpoOJieM; OpHEeHTalue Ha  NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM Ui pelleHMs 3a/ad B O0JIACTH OKpYXKarollled cpeibl, IIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUMN JJIsl OKPY>KAIOIIEH CpeJIbl.

LIeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAaKTUKH, TOHUMaHUEM MAaTeMaTHYEeCKON HAyKH Kak C(epsl
YEJI0BEUECKOU EATENIBHOCTH, HTANlOB €€ Pa3sBUTHA U 3HAYMMOCTH Ul Pa3BUTHs LIMBUIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHKH M MaTE€MaTU4YeCKOW KYJIbTYpOM KakK CPEICTBOM IO3HAHUS
MHUpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOEKTHYIO M  HCCICAOBATEIBCKYIO IEATEIBHOCTD
WHJVBHIyaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOrpaMMBbl YIeOHOTO mpeMeTra «MareMaTukay
XapaKTepU3YIOTCS ~ OBJAJICHUEM  YHUBCPCAIBHBIMU  HO3HABAMENbHbIMU  OClUCmMBUsMU,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHBIMU — pe2yIsmUGHbLMU
oelicmeusmu.

1) Vhusepcanvnvlie noznasamenshnule oeiicmsus, obecneuusaom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECco8 00yuarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowWe20 Mupd,

npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBrle Jjornueckre 1efCcTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, IOHATHUH,
OTHOLICHUH MEX1y HOHATUAMM; (OPMYIMPOBATh ONpEAETICHUs TIOHATUH; YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS JJIsi O0OOIIEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJMMOI0 aHAJIU3a;



BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOpPa3OBBIBATH CYXKICHHS: YTBEpAHUTEIbHBIE U
OTpHULIATENIbHBIE, €IMHUYHBIC, YACTHBIE U OOIIHIE; YCIOBHBIC;

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTUBOpEUHs B (haKTax, NaHHBIX,
HAOJIOZICHUSX W YTBEPXKICHUSX; Mpejiaratb KpUTEPUU Uil BBISIBJICHHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUMI;

JenaTh BBIBOJABI C HCIOJB30BAHHEM 3aKOHOB JIOTHMKU, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

IPOBOJUTH CAaMOCTOSTENbHO JI0KA3aTEeNIbCTBA MAaTEMaTHMUYECKUX YTBEPXKICHMH (IpsMble U OT
IPOTUBHOI0), BBICTpauBaThb AapryMEHTAlUIO, MPUBOAMTH MPUMEPbl U  KOHTPIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BbIOMpaTh crmoco0 pemieHust yuyeOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BEIOMpaTh HaNOOJIee TIOXOISIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

bazoBrie nccegoBaTenbCcKUe ACUCTBUS:

UCTIOJIB30BaTh BOIPOCHl KaK HCCIIEAOBATENLCKUN HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOIPOCHI, (DUKCHPYIOIIHAE MPOTHBOPEYHE, MPOOIeMy, YCTaHABIMBAaTh HCKOMOE H JaHHOE,
(GopMuUpOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3ULINIO, MHEHUE;

IPOBOJIUTH CAMOCTOSITEILHO CIIJIAHUPOBAHHBINA SKCIICPHUMEHT, HCCIICAOBAHKE 110 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJACHHS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH
MEXTy 00BEKTaMH, SBJICHHSMH, TPOIIECCAMHU;

CaMOCTOATENIbHO (OPMYIHPOBATh OOOOIICHHS M BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOICHNUS, UCCIIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTH IOTYUYEHHBIX PE3YJIbTATOB, BBIBOJIOB H
0000111eHMIT;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIIBUIAThH MPEAMOIOKEHHS O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

PaGora ¢ nadopmanmei:

BBISIBIIAITh JAeUINTHl MH(POpPMAIIMK, TaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HAa BONPOC U JUIA
pElICHUS 3a]1a9H,

BBIOMpaTh  MHQOpMAIMIO M3  WCTOYHMKOB  Pa3lIMYHBIX  THUIIOB,  aHAJIU3UPOBATh,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATh HMHPOPMAIMIO pPa3IUYHBIX BHJAOB ©  (HopM
NPE/ICTABIICHUS;

CTPYKTYypUPOBaTh HH(POPMAIINIO, TPEICTABISITh €€ B pa3iMYHbIX (PopMax, HIUTFOCTPUPOBATH
rpaguvecKu;

OIICHUBATH HAJEKHOCTh HH(DOPMAIIHH 110 CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTECPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbBIE OeliCmaus, 00ecneyusaiom copmuposanHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oob1ieHue:

BOCIIPHHUMATH ¥ (POPMYIIHPOBATH CYKACHUS B COOTBETCTBHHU C YCIOBHSMHU U LIESIMUA OOLICHUS;
SCHO, TOYHO, I'PAaMOTHO BBIpaXaTh CBOI0 TOYKY 3pPEHUS B YCTHBIX U INHCBMEHHBIX TEKCTax,
JlaBaTh MOSCHEHUS 10 X0y PEIleHUs 3a]]aul, KOMMEHTHUPOBATh MOJIYUEHHBIN pe3yibTar;

B Xo0je OOCYXJEHHUs 3a7aBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOW TEeMbl, NPOOJIEMBI,
peliaeMoi 3ajauu, BBICKA3bIBATh WJIEHM, HAIIEICHHBIE HA MOMCK PELICHMS; CONOCTABIATh CBOU
CYXJIEHUS C CYXXICHUSMHU JPYrUX YYaCTHUKOB AMANOra, oOHapyKMBaTh pa3jinyhe U CXOJICTBO
NO3HIINHI; B KOPPEKTHOU (hopme popMyITnpoBaTh pa3HOTIIACHS, CBOM BO3PaKEHMUS,



NpPEICTaBIIATh PE3yJIbTaThl PEIICHHS 3aJa4yd, OKCICPUMEHTA, WCCICOBAHUs, TIPOCKTA;
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C YYETOM 3a7ad  [pe3eHTAluH U
0COOEHHOCTEH ayTUTOPHH.

COTpyIHUYECTBO:

NOHMMATh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHJHOW M WHAWBUIAYAIBHOH pabOTHI MpH
peuieHur y4eOHBIX 3a/1ad; INPHUHAMATh Leldb COBMECTHOM JEATENIHOCTH, IIJIAaHUPOBATH
OpTaHM3AII0 COBMECTHOW pabOThI, pacnpenessiTh BUABI pabOT, JOTOBapUBATHCS, 00CYXKIATh
IpOLIECC U Pe3yNbTaT padoThl; 0000IIaTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMbI» M WHBIC); BBIIOJHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM ICUCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIICHMBAaTh KAdeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO
KpPUTEPUSIM, CPOPMYTUPOBAHHBIM y4aCTHUKAMU B3aMO/ICHCTBUSI.

3) Vnusepcanvnvie pecynamuenuie oeticmeus, obecneyusarom gopmuposanue cMulCl08bIX
YCMAHOBOK U ICUSHEHHBIX HABIKOG TUYHOCHIU.

Camoopranuzamnus:

COCTaBJIATh IIJIaH, AITOPUTM pEIICHUs 3aJaud, BBIOMPATh COCO0 peuieHus ¢ y4EToM
UMEIOIIMNXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

BJIa/IETh HABBIKAMHU TO3HABATENbHON pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBHHA U
MBICIIUTENIBHBIX  TPOLIECCOB, WX  PE3YJNbTAaTOB; BIAJETh CIIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIsI ITPoLiecca U pe3yibTaTa pelieHrss MaTeMaTHUeCKON 3a1a4u;

IOPEIBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpU pEUIEHMM 3aJauyd, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LIETH U YCIOBHIM, OOBSACHATh MPUUYUHBI TIOCTHXKEHUS WU
HEIOCTHKCHHSI ~ PE3YJIbTaTOB  JCATENbHOCTH, HAXOOUTh  OIIMOKY, JaBaTh  OLEHKY
npUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATDI

OcBoenne yueOHOro Kypca «Anredpa W Hayajga MaTeMaTHYECKOrO aHAM3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHUs JOHKHO 00ECIeUnBaTh AOCTIKEHHE CIETYIOMUX MPEIMETHBIX
00pa3oBaTelbHbIX PE3yIbTATOB:

10 KUIACC

Yucia 1 BLIYUCIECHUSA



OHepI/IpOBaTL HNOHATHUAMMA: PAIUOHAIIBHOC H JEUCTBUTEIBLHOE qHucCljio, OOBIKHOBEHHAsS U
J€CATHYHAasA [[pO6I), IMPOLCHTEI.

BrmoaaaTs apI/I(i)MeTI/I‘-IGCKI/Ie orcpanuru € paquoOHaJIbHbIMU U I[GﬁCTBHTG.HBHBIMI/I qucjiaMu.

BbimonHATe npuOIMKEHHBIE BBIYMCIEHUS, MCIOJB3Ysl IpaBUiIa OKPYIJEHMs, JenaThb
IIPUKHJIKY U OLICHKY PE3YyJIbTaTa BIYMCIICHUM.

OnepupoBarh MOHATHAMH: CTENEHb C IEJBIM IOKa3aTelieM; CTaHIapTHas (opMa 3arucu
JNEHCTBUTENBHOTO YKCIIa, KOPEHb HATYpPaJIbHOM CTENEeHM; HCIOIb30BaTh MOIXOAAIIYI0 (hopmy

3altmucu [[Gf/'ICTBI/ITeJH)HBIX YUCCIT I pCUHICHUA IMMPAKTUYCCKUX 3a/lad U MPCACTABICHUA JaHHBIX.

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAaHT'€HC IIPOM3BOJIBHOIO yIia; UCIOIb30BaTh
3aIMCh MPOU3BOJIBHOTO yria yepe3 o0paTHble TPUTOHOMETPUYECKHUE QYHKIINU.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh MOHATUSIMH: TOKJIECTBO, YpPaBHEHUE, HEPABEHCTBO; 1I€JIOE, PallMOHAIbHOE,
UppalMoOHAIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHHUE;

Boimonuate  mpeoOpa3oBaHHs ~ TPUTOHOMETPUYECKHUX  BBIpAXKEHHUH W peliarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3zoBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUHN U
peliaTb OCHOBHBIE TUIIBI LIEJIBIX, PAL[MOHAIBHBIX U UPPALMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATH ypaBHEHMS W HEPABEHCTBA I PEIUEHUs MATEMaTHYECKUX 3aJad U 3a/1ad W3
pas3InYHbIX 00JIacTe HAYKU U peaslbHOM KU3HH.

MO,Z[GJ'II/IpOBaTL pCaJIbHBIC CHUTyallUHM Ha A3bIKC anrerLI, COCTaBJIAATb BbIPAXKCHUA,

YpaBHCHUA, HCPABCHCTBA I10 YCJIOBUIO 3ajJadyd, HCCICAOBATH IMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUEM aIlllapaTra aJ'IFe6pI>I.

DOYyHKIUH U TPaPUKU

OnepupoBaTb MOHATUAMU: (PYHKLHUS, CIIOCOOBI 3a1aHUS (PYHKLIMH, 00JaCTh ONpeeIeHUs 1
MHOXECTBO 3HaUeHHI QyHKINHU, rpaduk GyHKIMH, B3aMMHO 00paTHbIC (YyHKIINH.

OnepupoBaThb TMOHATUSAMHU: YETHOCTh U HEYETHOCTh (YHKUWH, HYIU (YHKIUH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA.

Hcnonp3oBatek rpaguku GyHKIUHA U1 pelIeHns ypaBHEHUH.

Crpouth u 4yuTaTh rpadUKu JTUHEHHONW (YHKIHMH, KBAaIpaTUUHOW (DYHKIMH, CTETICHHOU
(YHKLIHU C LEJIBIM [TOKa3aTeIeM.



Hcnonws3oBath rpadguku (GyHKIMNA A7 KUCCIEIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH MpHU
peIIeHUH 3a/a4 U3 JPYruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH; BBIpaXaTb (HopMyiamu
3aBUCHMOCTHU MEXIY BEJIMYUHAMHU.

Hayana MaTeMaTH4eCKOr0 aHAJINA3a

OmnepupoBaTh MOHSATHAMH: IIOCIEIOBATEIBHOCTh, apuU(PMETHUeCKass U TeoMeTpHYecKas
IPOTPECCHHU.

OnepupoBaTh NOHATUAMM: OECKOHEUHO YOBIBAIOLIAs T€OMETpUUECKas Iporpeccus, Cymma
0eCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

BaﬂaBaTI) MOoCJICA0BATCIIBHOCTHU pa3JInIYHbIMU crocobaMu.

Hcnonp3oBath CcBOWCTBA MOCIENIOBATEIBHOCTEM M MPOrPECCUil JUIsl PELICHUS peabHbIX
3aJa4 NPUKJIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA
OHGpI/IpOBaTI) IIOHATUAMU: MHOXKECTBO, onepaupm HaJd MHOXCCTBAMMU.

Hcnonw3oBaTh TeOpeTI/IKO-MHO)KGCTBeHHI)If/'I arrmapar i1 onvcaHus pCaJIbHbIX IMPOLECCOB U
HBHGHHﬁ, IIpU pCUICHUH 3a/la4 U3 JPYIrux y‘le6HI>IX npeaAMETOB.

OHepI/IpOBaTB HNOHATHUAMM: OIIPCACIICHUC, TCOpEMA, CICACTBUC, 10KA3aTCIILCTBO.

11 KUIIACC

Yuciaa ¥ BLIYUCTIEHUS

OHGpI/IpOBaTI) IMOHATHUAMU: HATYPAJIbHOC, LECJIOC YHCJIO, HCIIOJIb30BAaTh INPHU3HAKU JACIIMMOCTHU
LECJBIX YUCCII, PA3JIOKCHHUC YK CJId Ha ITPOCTLIC MHOXXUTCIIN I PCIHICHHWA 3a/1a4.

OHepI/IpOBaTB MNOHATHUCM: CTCIICHDb C PallMOHAJIbHBIM I1OKA3aTCJICM.

OnepupoBaTh NOHATUAMU: JIOTapu(pM Yucia, JECATUUHbBIE U HATypallbHbIE JIOrapU(pMBI.

YPaBHeHI/Iﬂ H HEPABCHCTBA



HpI/IMeHHTL CBOMCTBa CTEIICHU JUIA Hp606paSOBaHI/I${ BLIpa)KeHHfI; OIICPUPOBATL ITOHATUSMMU:
IMMOKAa3aTCJIbHOC YPABHCHUEC N HEPABCHCTBO, PCIIATh OCHOBHLIC THUIILI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ
N HCPABCHCTB.

BoinonusaTe mpeoOpa3oBaHus BRIPAKEHUN, COJIEPKAINX JTOTapu(Mbl; ONEPUPOBATH MTOHATUIMU:
norapuMUUECKOe ypaBHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THUIIBI JIOTAPU(PMUICCKUX
YpaBHEHUI U HEPABEHCTB.

Haxoauts pemenust npoCTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMHM: CHUCTEMA JIMHEWHBIX YpaBHEHUH U €€ pelIeHHe; HCIO0JIb30BaTh
CUCTEMY JIMHEHHBIX YPAaBHEHUH JJIs PELICHUS IPAKTUYECKUX 3a/1a4.

Haxomutp pemeHus NpPOCTEHIIMX CUCTEM M COBOKYIMHOCTEH palMOHAIBHBIX ypPaBHEHUH U
HEPaBEHCTB.

MO,Z[GJ'H/IpOBaTL PCAJIbHBIC CUTyallUU Ha S3BIKC anre6pbl, COCTAaBJIATh BBIPAKCHUA, YPABHCHU,
HCpAaBCHCTBA MW CHUCTEMbI 110 YCJIOBHUIO 3aJadyd, HUCCICAOBATH HNOCTPOCHHBIC MOACIU C
HCIIOJIb30BAHUEM aIlllapaTra anre6pLI.

DOYyHKUUH U ITPaPUKU

OnepupoBaTb  MOHATUAMU:  Iepuojauveckas  (QYHKIUsS, MPOMEKYTKM  MOHOTOHHOCTHU
(GyHKINU, TOUYKH SKCTpeMyMa (YHKIMH, HAHOOJbIIeE W HAaUMEHbIIee 3HaYeHHs (DYHKIHH Ha
IIPOMEXKYTKE; UCIOIb30BATh UX JJIsl UCCIIEOBaHUS (DYHKLIMH, 3aJaHHOH rpadukom.

OnepupoBaTh MOHATUSAMH: rpaduxu MOKa3aTeJIbHOM, norapudmuyeckoin u
TPUTOHOMETPHUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPAWHATHOHN TJIOCKOCTH U HMCIIOJIB30BATh

JUISL pEIIEHUS YPAaBHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM TIOCKOCTH Ipa)MKK IMHEHHBIX YPAaBHEHHUH U MCIIOJIB30BATh MX
JUISl PELLIEHUSI CUCTEMBI JIMHEWHBIX YPaBHEHUI.

Hcnonb3oBaTh FpaQ)I/IKI/I (1)yHKI_II/II71 U UCCIICAOBAHUA IIPOLECCOB H 3aBUCUMOCTEN W3 APYyrux
y‘~I€6HI)IX JUCHHUIIIINH.

Hauyana MaTeMaTH4ecKoOro aHaJu3a

OnepupoBaTh NOHATHUAMHU: HENpEpbIBHAS (PYHKUMS; NPOU3BOAHAs (YHKUUHU; HCIOJb30BaTh
reoMeTpruYecKuil 1 (PU3NYECKH CMBICI TPOU3BOIHOM IS pELIeHus 3ajay.

HaxomuTe mnpou3BOAHBIE 3JIEMEHTAapHbIX (QYHKIMM, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
IPOM3BEECHUS, YACTHOTO (DYHKIIHH.

Hcnonb3oBaTh IMPOU3BOAHYIO JIA HCCIICAOBAHUS (1)YHKI_[I/II/I Ha MOHOTOHHOCTb U 3KCTPEMYMHEI,
IMPUMCHSATDH PE3YJIbTAaTbl UCCIICAOBAHMA K ITIOCTPOCHUIO I‘pa(bI/IKOB.



Hcnonb3oBaTh MMPOU3BOJHYIO IJIs1 HAXOXKXIACHHA HAWIYYIICTO PCHICHHA B IIPUKIIAJHBIX, B TOM
YHUCJIC COIIMAJIbHO-OKOHOMUWYCCKUX, 3aJa4dax.

OnepupoBaTh MOHATUSAMU: TiepBoOoOpa3Hass W MHTErpaj; IOHUMATh TI'E€OMETPUYECKUH U
(du3nyeckuii CMbICI HHTErpaa.

HaxomuTte mepBOOOpasHbIE JJIEMEHTApHBIX (YHKIUK; BBIYHCIAT, HHTErpal Mo (opmylie
Herorona—JleiiOuuna.

Pemars MNpUKIaAHbIC 3ada4dd, B TOM 4YHUCIC COLOUAIbHO-D3KOHOMUYCCKOIO H (bI/IBI/I‘IeCKOFO
XapakTepa, CpeACTBAMU MATEMATUYCCKOI'O aHaJIn3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
Ne HaumenoBanue pa3aesoB U TeM MPOrpaMMbl KomnnuectBo yacos
n/m Bcero| Kontponbhbie | ITpakTiuyeck
paboThI paboThI
1 MHokecTBa pallMOHAJIbHBIX U JEHCTBUTEIBHBIX YHCE. 14 1
PannonanbHble ypaBHEHUS U HEPABEHCTBA
|CDyHK1mH u rpaduku. CTeneHs ¢ 1eIbIM I0Ka3aTeIeM | 6 | |
3 Apudmerndeckuii KOpeHb N—0ii cTerneHu. MppanuoHaibHbIe 18 1
ypaBHEHHUS U HEPABEHCTBA
4 |CDOpMyJ'IBI TPUTOHOMETPUU. TPUTOHOMETPUUECKNE YPABHEHUS | 22 | 1 |
5 |HOCH€I[0BaTeJII)HOCTI/I U IIPOTPECCUH | 5 | |
6 |HOBTopeHHe, 000011eHNe, CHCTEMaTH3allUs 3HAHUH | 3 | 1 |
OBILEE KOJIMYECTBO YACOB IO ITPOTPAMME | 68 | 4 | 0
11 KJIACC
Ne HaumeHnoBanue pa3enoB ¥ TeM MPOrpaMMBI KomnnuectBo yacos
n/n Bcero| KonrposbHsie | [Tpaktruec
paboThI paboThI
1 CreneHb ¢ pallMoOHAJIBHBIM TTOKa3ateneM. [lokazaTenpHas 12 1
¢byukus. [TokasarensHble ypaBHEHUS U HEPABEHCTBA

2 |H0rap1/1(bMquCKaﬂ ¢bynkuus. Jlorapudmudeckue ypaBHeHUS U | 12 |



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/SSEJGAPNA

Ne HanmenoBanue pa3zneinos 1 TeM IpOrpamMMel KonnyecTBo yacos
n/n Bcero| KonrposbHeie | [Tpaktruec
paboThl paboTHI
| HEpaBEHCTBA | | |
3 Tpuronomerpuueckue GyHKIUN U UX TPaPUKU. 9 1
Tpuronomerpudeckre HepaBEHCTBA
4 |Hp0H3BO)1Ha$I. [IpuMeHeHne Mpon3BOIHOM | 24 | 1 |
5 |I/IHTerpaJ1 U €r0 NPUMEHEHHS | 9 | |
6 |CI/ICT€MH YPaBHEHUM | 12 | 1 |
7 |HaTypaJ'IBHBIe U 1IJIbIE YUCIIa | 6 | |
8 |HOBTopeHHe, 000011IeHNEe, CHCTEMAaTU3allMs 3HAHUI | 18 | 2 |
OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 | 6 | 0
IIOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KonunyecTBo yacos o
n/m Beero| Kontpounsh | [Tpaktraeck| 1
ble pabOTHI | M€ paboThI |
1 |[MHoxecTBO, onepaluy HaJl MHOXKECTBaMH. JluarpaMmbl 1

Diinepa—Benna

2 |Panuonanbubie uynciaa. OOBIKHOBEHHBIC U JECATUYHBIC IPOOH, 1
MPOIICHTHI, OECKOHEYHBIC MTEPUOTUUECKHIE TPOOH



https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN
https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4

Ne Tema ypoka KonunyecTBo yacos
n/m Bceero| KontpounbH | [TpakTrueck
bIe pabOTHI | Ue PabOTHI

3 |Apudmerndeckue onepanuy ¢ paluoHaIbHBIMU YUCIAMU, 1

peoOpa30BaHMUs YUCIOBBIX BHIPAKCHUN
4 |IlpumeneHue npoOeit ¥ MPOLIEHTOB AJIsl PELICHUS NPUKIAAHbIX | 1

3aJja4d U3 pa3IMyuHbIX OTpaciieil 3HaHUH U peabHON KU3HU
5 |Ilpumenenue apoOei U MPOLIEHTOB IS pEIIeHUs NPUKIaTHbIX | 1

3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUMN U PEATbHOU KU3HU
6 |HeiicTBuTenbHble yicaa. PalinoHanbHble U UPpAaLlMOHATIbHbIE 1

qucia
7 |ApH<1)MeTquCKHe olepalyu ¢ JeHCTBUTEIbHBIMU YHCIIaAMU | 1 | | |
8  |IIpubnmkEHHBIC BEIYUCIICHHS, TPABUIIA OKPYTIICHHUS, 1

IIPUKHJIKA U OLICHKA Pe3ysIbTaTa BHIYUCICHUN
9 |T0)KL[eCTBa U TOXKJIECTBEHHBIE TPeoOpa3oBaHus | 1 | | |
10 |YpaBHeHI/Ie, KOpPEHb YPaBHEHHUS | 1 | | |
11 |HepaBeHCTBo, pelIeHre HepaBEeHCTBA | 1 | | |
12 |MeTOI[ WHTEPBAJIOB | 1 | | |
13 |Pemenue nenbix u ApoOHO-pallMOHATIBHBIX YPaBHEHU U 1

HEPABEHCTB
14 |KonTpoabHas pabota 1o Teme "MHOKeCTBa palluOHAIbHBIX 1 1 1

NEeHCTBUTENBHBIX Uncenl. PalinoHanbHble ypaBHEHUS U

HEpaBeHCTB"
15 |®yHkuus, criocoosl 3ananus GyHKuu. B3aumMHuo obpatHble 1

byHKIIUN
16 |I'paduk dpyakmuu. O61acTh ONpPeSIICHUS U MHOXKECTBO 1

3HayeHu pynkuuu. Hynu pynkuuu. [IpomexyTku

3HAKOIIOCTOSIHCTBA
17 |qéTHble U HeYETHBIE (DYHKINH | 1 |
18 |Crenens ¢ nenbiM nokazateneM. CTanaapTHas Gpopma 3anucu 1

JeWCTBUTENILHOIO YHCIIA
19 |Hcnonp3oBanue moaxoasmield GopMbl 3aiCH ACHCTBUTEIbHBIX| |

qycell JJIsl PeLIeHUs MPAKTUYECKUX 3a1a4 U PEeACTaBICHUS

JAHHBIX
20 |CrenenHas (GyHKIHS C HATYPAJIBLHBIM U LIEJIBIM ITIOKA3aTEIIEM. 1

E€ cBoiicTBa u rpaduk
21 |ApH(bMeTI/IquKI/II71 KOPEHb HAaTypaJIbHOW CTEIIEHU | 1 | | |
22 |ApH(bMeTI/IquKI/II71 KOPEHb HATypaJIbHOW CTEIIEHU | 1 | | |
23 |CBOI7ICTBa apr(METHUECKOT0 KOPHs HaTYpaJIbHOM CTENEHU | 1 | | |
24 |CBOI710TBa apru(METHYECKOTO KOPHS HATYPAIbHOM CTETICHN | 1 | | |
25 |CBOI710TBa apu(METHIECKOTO KOPHS HATYPAIbHOM CTETICHN | 1 | | |
26 |I[el710TBm[ ¢ apu(METUIECKUMHU KOPHSIMHU N—OH CTETICHN | 1 | | |
27 |I[el710TBm[ ¢ apu(METUIECKUMHU KOPHSIMHU N—OH CTETICHN | 1 | | |
28 |I[el710TBm[ ¢ apru(METUIECKUMHU KOPHSIMHU N—O1 CTETICHN | 1 | | |
29 |I[el710TBm[ ¢ apru(METUIECKUMHU KOPHSIMH N—OH CTETICHN | 1 | | |
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https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/P3JPHC8M0
https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/KN7K4I8VC
https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI
https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3

Ne Tema ypoka KonunyecTBo yacos |

n/m Beero| KontpounsH | [Tpaktuueck| 1
ble pabOTHI | M€ paboThI |

30 |IIeI‘/'ICTBI/I;1 ¢ apu(hMETUYECKUMH KOPHSIMU N—O0i1 CTeNEeHH | 1 | | |_
31 |PemeHHe MPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB | 1 | | |_
32 |PemeHHe MpPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB | 1 | | |_
33 |PemeHHe UppalMOHATIbHBIX YPaBHEHUI U HEPABEHCTB | 1 | | |_
34 |PemeHHe MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB | 1 | | |_
35 |PemeHHe MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB | 1 | | |_
36 |CBOI710TBa U rpauK KOpHSI N-0i CTENeHn | 1 | | |_
37 |CBOI710TBa U rpauK KOpHsI N-0i CTENeHN | 1 | | |_
38 |KontponbHas pabdora no teme "ApudmeTnieckuii KOpeHb n— 1 1

oii crenenu. VippalroHajibHble YpaBHEHUSI U HEPABEHCTBA" ‘ ‘ ‘ ‘_
39 |CHHyc, KOCHHYC U TAaHT'€HC YKCJIOBOI0 apryMeHTa | 1 | | |_
40 |CI/IHyC, KOCHHYC U TAaHT'€HC YHCJIOBOI0 apryMeHTa | 1 | | |_
41 |ApKCI/IHyC, APKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMEHTa | 1 | | |_
42 |ApKCI/IHyC, APKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMEHTa | 1 | | |_
43 |TpuroHomerpuyeckasi OKpyKHOCTb, OIIPEJICIICHNE 1

TPUTOHOMETPUUYECKUX (QYHKLUN YHUCIOBOIO apryMeHTa o
44 | TpuroHoMeTpuueckas OKpy>KHOCTb, OIPEICIICHUE 1

TPUTOHOMETPUYIECKUX (DYHKIUI YHCIOBOTO apryMeHTa L
45 |OCHOBHBIe TPUTOHOMETPUYECKHE (POPMYJIBI | 1 | | |_
46 |OCHOBHBIe TPUTOHOMETPUYECKHE (POPMYJIBI | 1 | | |_
47 |OCHOBHBIe TPUTOHOMETPUYECKHE (POPMYJIBI | 1 | | |_
48 |OCHOBHBIe TPUTOHOMETPUYECKHE (POPMYJIBI | 1 | | |_
49 |Hp606p3.30BaHI/Ie TPUTOHOMETPUYECKUX BBIPAKCHHUH | 1 | | |_
50 |Hpeo6pa303aHHe TPUTOHOMETPUYECKHUX BBIPAKCHHM | 1 | | |_
51 |Hpeo6pa303aHHe TPUTOHOMETPHUYECKUX BBIPAKECHHUM | 1 | | |_
52 |Hpeo6pa303aHHe TPUTOHOMETPUYECKUX BBIPAKECHUN | 1 | | |_
53 |Hpeo6pa3013aHHe TPUTOHOMETPUYECKUX BBIPAKECHUN | 1 | | |_
54 |PemeHHe TPUTOHOMETPUYECKUX YPAaBHEHUM | 1 | | |_
55 |PeIHeHHe TPUTOHOMETPUYECKUX YPAaBHEHUM | 1 | | |_
56 |PemeHHe TPUTOHOMETPUYECKUX YPAaBHEHUM | 1 | | |_
57 |PemeHHe TPUTOHOMETPUYECKUX YPABHEHUI | 1 | | |_
58 |PemeHHe TPUTOHOMETPUYECKUX YPABHEHUN | 1 | | |_
59 |PemeHHe TPUTOHOMETPUYECKUX YPABHEHUI | 1 | | |_
60 |OO6o06muienue no remaM "OCHOBHbBIE TPUTOHOMETPUYECKHE 1

dbopmynbl. Tpuronomerpuueckue ypaBHeHH " L
61 |KontponbHas padora o reme "@opMyibl TPUTOHOMETPHH. 1 1

Tpuronomerpudeckue ypaBHeHus"/Bcepoccuiickas

poBepouHasi paboTa L
62 |WtoroBas koHTposbHAs paboTa / Beepoccuiickas mpoBepounasi| 1 1

paborta o



https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ
https://m.edsoo.ru/F9AWH45BG
https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/LTBOUHA4F
https://m.edsoo.ru/BOK9K8FGV
https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA
https://m.edsoo.ru/OINT7D2Q5

Ne Tema ypoka KonunyecTBo yacos
n/m Bceero| KontpounbH | [TpakTrueck
bIe pabOTHI | Ue PabOTHI

63 |OO6o0uieHue, cucTeMaTu3alys 3HaHui 3a Kypc anreOpsl U 1

HayaJl MaTeMaTuyeckoro ananusa 10 kimacca
64 |Apudpmernueckas U TEOMETPHUECKAs IIPOTPECCHH. 1

Hcnonp30Banue MpOrpeccuy sl PEICHUs peabHbIX 3a1a4

MIPUKIIQJTHOTO XapakTepa
65 |beckoneuHo yObIBarolasi reoMeTpUYecKasi IpOrpeccHsl. 1

Cymma OecKOHEYHO YOBbIBAOIIEeH T€OMETPHUUECKON MPOrPECCUH
66 |d>opMyna CIIOKHBIX IPOLEHTOB | 1 | | |
67 |d>opMyna CIIOKHBIX IPOLEHTOB | 1 | | |
68 |Obobmenne, cucTeMaTu3anus 3HaHUI 33 Kypc anreOpsl 1 1

HayaJl MaTeMaTHyeckoro ananmsa 10 ximacca ‘ ‘ ‘ ‘
OBILEE KOJIMYECTBO YACOB IO ITIPOTPAMME | 68| 4 | 0o |

11 KUIACC

Ne Tema ypoka KonnyectBo yacoB |
n/m Bcero| KonTpouns | [Ipaktuuec
HBIC KHe
paboThI paboThl
1 |CTeneHL C palMOHAILHBIM II0Ka3aTEIEM | 1 | |
2 |CBOI710TBa CTENEHU | 1 | | |
3 |IIpeobpa3oBaHue BbIpaKe€HU, COEPKALIMX PALUOHATIbHbIE 1
CTEIEeHU
4  |IIpeoOpa3oBaHue BbIpaXEHUI, COEPIKALIUX pAl[IOHATIbHbIE 1
CTENEHU
5 |IIpeoOpa3zoBanue BhIpaXKEHUH, COJIEPKAIINX PAI[HOHAIbHBIC 1
CTEIEHU
6 |HOKa3aTeJ'ILHLIe yYpaBHEHMsI 1 HEPAaBEHCTBA 1
7 |HOKa3aTeJ'ILHLIe yYpaBHEHMsI 1 HEpPAaBEHCTBA 1
8 |HOKa3aTeJ'ILHLIe yYpaBHEHMsI 1 HEPAaBEHCTBA 1
9 |HOKa3aTeJ'ILHLIe yYpaBHEHMsI 1 HEPAaBEHCTBA 1
10 |HOKa3aTeJ'ILHBIe YpaBHEHUS U HEPABEHCTBA 1
11 |HOKa3aTeJII)Ha$I ¢byHkuwms, e€ cBoiicTBa U rpaduk 1
12 |KontponbHas padota no teme "CreneHs ¢ paloHaIbHbIM 1

nokazaresneM. [lokazarensHas ¢pynkuus. [lokasarenbHble
YpaBHEHUS U HEpaBEeHCTBA"

13 |Horap1/1<bM qucia

14 |Z[ec;1THqHI,Ie ¥ HaTypaJIbHBIC JIOTApU (MBI

15 |Hpeo6pa30BaHHe BBIPOKEHUH, CONIEPIKAIINX JIOTapUPMBbI

16 |Hpeo6pa30BaHHe BBIPOKEHUH, CONIEpKAIINX JIOTapUPMBbI

17 |Hp606paSOBaHI/Ie BBIPXXEHUH, COIepIKAIIUX JTOTapU(MbI

18 |Hp606paSOBaHI/Ie BBIPXEHUH, COIepKAIIUX JTOTapU(PMbI

19 |H0rap1/1(bMI/1qec1<He ypaBHEHHUS U HEPABEHCTBA

—_— [ = | | | —
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https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A
https://m.edsoo.ru/3SOCUH3W0
https://m.edsoo.ru/S5J1R9GQM
https://m.edsoo.ru/R3V5PAH19
https://m.edsoo.ru/1OP1F2ZAS
https://m.edsoo.ru/D9YG96WX7
https://m.edsoo.ru/YX6Y735P2
https://m.edsoo.ru/TSL5ZRHAJ
https://m.edsoo.ru/M3KPYXT09
https://m.edsoo.ru/U5NVGQXIL
https://m.edsoo.ru/43EARX0D3
https://m.edsoo.ru/TEO869HTH
https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/IAWFA1Q5Q
https://m.edsoo.ru/GBGH44TGC
https://m.edsoo.ru/M8Q8RFDMS
https://m.edsoo.ru/6CDN0WZBQ
https://m.edsoo.ru/HWUB2LHFU

Ne Tema ypoka KonnyecTBo yacos |
n/m

Beero| Kontpous | I[Ipakruyec| ¥

HBIC Kne
paboThI paboThI

20 |Horap1/1(1)MquCKHe YPAaBHEHUs U HEPABEHCTBA

21 |Horap1/1(1)MquCKHe YPAaBHEHUs U HEPABEHCTBA

22 |Horap1/1(1)MquCKHe YPAaBHEHUs U HEPABEHCTBA

23 |H0rapH(bMI/IquKaﬂ ¢byHKIus, €€ CBOMCTBA U rpaduk

24 |H0rapH(bMI/IquKaﬂ ¢byHKIus, €€ CBOMCTBA U rpaduk

25 |TpI/IFOHOMeTpI/I‘IeCKI/Ie (byHKIUH, UX CBOWCTBA U TpaduKH

26 |TpI/IFOHOMeTpI/I‘IeCKI/Ie (byHKIUH, UX CBOWCTBA U TpaduKH

27 |TpI/IFOHOMeTpI/I‘IeCKI/Ie (byHKIUM, UX CBOWCTBA U TpaduKH

28 |TpI/IFOHOMeTpI/I‘IeCKI/Ie (byHKIUH, UX CBOWCTBA U TpaduKH

29 |Hp1/1MepI)1 TPUTOHOMETPUYECKUX HEPABEHCTB

30 |Hp1/1MepI)1 TPUTOHOMETPUYECKUX HEPABEHCTB

31 |Hp1/1MepI)1 TPUTOHOMETPUYECKUX HEPABEHCTB

32 |Hp1/1MepI)1 TPUTOHOMETPUYECKUX HEPABEHCTB

—_— | | [ [ [ [ [ [ [ = | = | = |

33 |KontponpHas pabora o Teme "Jlorapupmudeckas GyHKIHUs.
Jlorapupmuueckue ypaBHEHHS 1 HEPABEHCTBA.
Tpuronomerpudeckne GyHKINUU U UX TPadUKH.
Tpuronomerpuieckuie HepaBeHCTBA"

34 |HerepBIBHBIe byHKIIUN

35 |MeT0)1 WHTEPBAJIOB JIJIs PEIICHHS] HEPABEHCTB

36 |MeT0)1 MHTEPBAJIOB JJIsl pELICHNS] HEPABEHCTB

37 |Hp0H330)1Ha$[ byHKIIN

38 |Hp0H330)1Ha$[ byHKIIN

39 |FeOMeTqueCKI/H71 1 (QU3NYECKUI CMBICT IPOU3BOAHOM

40 |FeOMeTqueCKI/H71 1 (QU3UYECKUI CMBICIT IPOU3BOAHOM

41 |Hp0H3BOI{HHe AJIIEMEHTAPHBIX (PYHKIIHI

42 |Hp0H3BOI{HHe AJIIEMEHTAPHBIX (PYHKIIHIA

43 |HpOI/13BOI[HaH CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIUH

44 |HpOI/13BOI[HaH CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKIIUN

45 |HpOI/13BOI[HaH CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIUN

[ [NV (U RN SN U U [T (U U [ (U u—

46 |IIpumeHeHue TPOU3BOJHON K UCCIEIOBAaHUIO (YHKIUI HA
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

47 |IIpumeHeHHne TPOU3BOJHON K UCCIeIOBAaHUIO (YHKIUI HA 1
MOHOTOHHOCTb M SKCTPEMYMBI

48 |IlpumeHeHHE MPOU3BOAHON K HCCIIEOBAHUIO (YHKIIMN HA 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

49 |IIpumeHeHHe TPOU3BOJHON K UCCIEIOBAaHUIO (YHKIIUI HA 1
MOHOTOHHOCTH ¥ 9KCTPEMYMBbI

50 |HaxoxneHrne HanOOJBIIETO M HANMEHBIIETO 3HAYCHHS (DYHKITHH 1
Ha OTpe3Ke

51 |HaxoxneHue HauOONIbIIETO M HAMMEHBIIET0 3HaUeHUs (QYHKIIUU | 1 |
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Ne Tema ypoka KonnyecTBo yacos |
n/n Beero| Kontpons | [Ipaktudec
HBIE KHe
paboThI paboThI

Ha OTpPE3Ke | |
52 |HaxoxneHre HanOOJBIIET0 M HANMEHBIIETO 3HAYCHHS (DYHKITHH 1

Ha OTpe3Ke
53 |HaxoxnaeHue HauOOJIbIIEro 1 HAMMEHbBILET0 3HAUYCHUsI (PYHKIMH 1

Ha OTPE3Ke
54 |HaxoxneHue HauOOJIBIIEr0 M HAMMEHbBILET0 3HAUYCHUSI (PYHKIMH 1

Ha OTpe3Ke
55 |Haxoxnenune HanOOJbIIET0 M HANMEHBIIETO 3HAYCHHS (DYHKITHH 1

Ha OTPE3Ke
56 |[IpumeHeHMre NPOM3BOIHON ISl HAXO0XKJICHHS HAWITYUIIEero 1

peleHys B IPUKIAAHBIX 3a7a4ax, Ul ONPENEICHUs CKOPOCTH

npoiiecca, 3alaHHOro GopmyIsoi uim rpadukom
57 |KontpoinbHas padota nmo teme "lIpousBoanas. [Ipumenenune 1 1

pOU3BOAHOM"
58 |HepBoo6pa3HasL Tabauna nepBoobpa3HbIX | 1 | | |
59 |HepBoo6pa3HasL Tabauna nepBoobpa3HbIX | 1 | | |
60 |I/IHTeraJI, reOMEeTPUYECKUl U pU3MYECKUI CMBICI HHTETpaja | 1 | | |
61 |I/IHTeraJI, reOMEeTpUYECKUl U pU3NYECKUI CMBICI HHTErpaja | 1 | | |
62 |I/IHTeraJI, reOMETPUYECKUl U pU3MYECKUI CMBICI HHTETpaja | 1 | | |
63 |BLIqI/ICJIeHI/Ie uHTerpana no ¢popmyne Herorona—Jlelibauna | 1 | | |
64 |BLIqI/ICJIeHI/Ie uHTrerpana no ¢popmyne Herorona—JlelibHuna | 1 | | |
65 |BLIqI/ICJIeHI/Ie uHTerpana no ¢popmyne Herorona—JlelibHuna | 1 | | |
66 |B1,1qncneHHe uHrerpaia 1o popmyne Hetotona—JleiibHuna | 1 | | |
67 |CI/ICT€MI>I JMHENHBIX YpaBHEHUN | 1 | | |
68 |CI/ICT€MI>I JMHENHBIX YpaBHEHUN | 1 | | |
69 |Pemenue nmpukiIagHbIX 3a/1a4 C TOMOIIBIO CUCTEMbI JTUHEHHBIX 1

YpaBHEHHH
70 |Pemenne npuKkiIagHbIX 3a/1a4 C IOMOLIbIO CUCTEMbI JIMHEMHBIX 1

YPaBHEHHH
71 |CucTteMbl 1 COBOKYITHOCTH IENBIX, PAllUOHATBHBIX, 1

UppalMOHATIbHBIX, IOKA3aTENbHbIX, JIOrapu(PMUIECKUX

YPAaBHEHUI U HEPABEHCTB
72 |Cucrtembl M COBOKYITHOCTH LEJIBIX, PALIMOHAJIBHBIX, 1

UppalMOHAIIbHBIX, IOKA3aTENbHbIX, JIOrapu(PMUIECKUX

YPAaBHEHUI U HEPABEHCTB
73 |Cucrtembl M COBOKYITHOCTH LEJIBIX, PALIUOHAJIBHBIX, 1

UppalMOHATIbHBIX, IOKA3aTENbHbIX, JIOTapu(PMUIECKUX

YPAaBHEHUI U HEPABEHCTB
74 |Cucrtembl M COBOKYITHOCTH L€JIBIX, PALIOHAJIBHBIX, 1

UppaMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB
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Ne Tema ypoka KonnyecTBo yacos |
n/n Beero| Kontpons | [Ipaktudec
HbIE KHe
paboThI paboThI

75 |Hcnonp3zoBanue rpaguKkoB GYHKIMHA Ui PEIICHUs] YPaBHEHUHN U 1

CUCTEM
76 |Hcnonb3zoBanue rpa@uKoB QYHKIIHA 1Sl pelIeHUs YpaBHEHUN U 1

CUCTEM
77 |IlpuMeHeHMe ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUIO 1

MaTeMaTHUYeCKUX 3a7a4 U 3a7a4d U3 Pa3IMuHbIX 00IacTell HAyKHu U

peaJIbHOM JKU3HU
78 |KoHtpoisbHas paboTa mo Teme "MHTerpan u ero npuMeHeHUsI. 1 1

Cucremsl ypaBHeHHN"
79 |HaTypaanble Y LIEJIbIE YKMCIIa B 3a/1a4aX U3 PEaIbHOU KU3HU | 1 | | |
80 |HaTypaanble U 1eJIbIe YUCJIA B 33J]a4aX W3 peajbHOM KU3HU | 1 | | |
81 |HaTypanI>Hble Y LIEJIBIE YKMCIIa B 3a/1a4aX U3 PEabHOM KU3HU | 1 | | |
82 |HpI/13HaKI/I JNEIIMMOCTH LEJIBIX YUCell | 1 | | |
83 |HpI/13HaKI/I IEIUMOCTH LIEIBIX YHCET | 1 | | |
84 |HpI/13HaKI/I JEITMMOCTH LIENBIX YHCEI | 1 | | |
85 |HOBTOpeHI/Ie, 00001IeHIe, CUCTEeMAaTH3AIUS 3HAHUH. Y paBHEHUS | 1 | | |
86 |HOBTopeHHe, 0000111eHKE, CHCTEMATU3alUs 3HAaHUI. Y paBHEHUS | 1 | | |
87 |HOBTOpeHI/Ie, 0000111eHIe, CUCTEMAaTH3AIUS 3HAHUI. Y paBHEHUS | 1 | | |
88 |HOBTopeHHe, 0000111eHKE, CHCTEMATU3aLUs 3HAHUI. Y paBHEHUS | 1 | | |
89 |HOBTopeHHe, 0000111eHKE, CHCTEMATU3aLUs 3HAHUI. Y paBHEHUsS | 1 | | |
90 |HOBTopeHHe, 0000111IeH1e, cUCTeMAaTU3alus 3HaHUH. Y paBHEHUs | 1 | | |
91 |HOBTopeHHe, 00o00mmeHune, cuctemaru3aiys 3HaHui. HepaBeHcTa | 1 | | |
92 |HOBTopeHHe, 00o00meHue, cuctemMaru3anus 3Hanui. HepaBeHcTsa | 1 | | |
93 |HOBTopeHHe, 00o00meHue, cuctemaru3anys 3HaHui. HepaBeHcTsa | 1 | | |
94 |HOBTopeHHe, o0o0mmeHue, cuctemaru3aiys 3HaHui. HepaBeHcTa | 1 | | |
95 |lloBTOpenwue, 0000mIEeHNE, cUCTEeMaTH3AIUs 3HaHUH. CHCTEMBI 1

YpaBHEHUU
96 |IloBTOpenwue, 0000ImIeHNE, cUCTEMaTH3AIUs 3HAHUH. CHCTEMBI 1

ypaBHEHUI
97 |HOBTOpeHI/Ie, 00o001eHmne, cucteMaru3aiys 3HaHui. OyHKITUN | 1 | | |
98 |HOBTopeHHe, 000011eHne, cucTeMaTu3anus 3HaHui. OyHKuun | 1 | | |
99 |I/ITOFOB8.}I KOHTpOJIbHAsI paboTa | 1 | 1 | |
100 |I/ITOFOB8.}I KOHTpOJIbHAsI paboTa | 1 | 1 | |
101 |O6o61menue, cucreMaTH3alvs 3HaHUN 3a Kypc anreOpbl U Havyal 1

MaTemaruueckoro aHanusa 10-11 kimaccos
102 |O6061enue, cucreMaTu3alvs 3HaHUH 3a Kypc anreOpbl U Havyal 1

MareMaruyeckoro ananusa 10-11 kmaccos
OBILEE KOJIMYECTBO YACOB IO ITPOTPAMME | 102] 6 0
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MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJbHON TPOTPAMMBI

10 KJIACC
Koa - >
T IIpoBepsiemble IpeIMeTHbIE pPe3yJbTAThl 0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOM
AT NMPOrpaMMbl CpeiHero oo1ero 00pa3oBaHust
1 Umnciia 1 BBIYUCIICHUS

1.1 OnepupoBaTh IMOHATHSAMH: PAalHOHAIBHOE ¥ ICHCTBUTEIBHOE YHCIO, OOBIKHOBCHHAS U
JleCsITUYHAas! 1poOb, IPOLIEHTHI

1.2 BoInosHATh apudMeTHUecKue ONepaluy ¢ PaluOHaIbHBIMU U AEHCTBUTEIbHBIMU YHCIAMHU

13 BeimonHATE pUOIMKEHHBIE BBIMHCJICHNS, MCIIONb3Ys TPABIIA OKPYIVIEHNS, AeNaTh NPUKUIKY A
OLICHKY p€3YyJIbTaTa BHIYUCICHUN
OnepupoBaTh MOHATHUAMHU: CTENEHb C LEJIbIM II0Ka3aTesieM, CTaHAapTHas ¢opma 3amucu

1.4 JICMCTBUTENBHOIO YHCJIA, KOPEHb HATYpalbHON CTENECHH; HCIOIh30BaTh MOAXOIAIIYI0 (hopMy
3alUCH JISHCTBUTENBHBIX YUCEN JJIs PELIEHHs IPAKTUYECKUX 3a4a4 U IPEJICTABJICHHS JTaHHbIX

15 OnepupoBaTh MOHATHAMU: CHHYC, KOCUHYC W TAaHI€HC IPOM3BOJIBHOTO YIJja; MCIIOJb30BaTh
3aI¥Ch IPOU3BOJIFHOTO YIIa Yepe3 00paTHBIC TPUTOHOMETpHUUecKue GpyHKIuu

2 YpaBHEHUS U HEPABEHCTBA

21 OnepupoBaTh TOHATHSAMU: TOXKAECTBO, YpPaBHEHHUE, HEPABEHCTBO, I€JI0€, pPALUOHAJIBbHOE,
HppalOHAJIbHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHE

29 BrimonHATE peodpa3oBaHus TPUTOHOMETPHUECKUX BBIPAXKCHUI U PelIaTh TPUTOHOMETPUIECCKUE
YpaBHEHUS

23 BEImomHATE peoOpa3oBaHus HENBIX, PAIUOHATBHBIX H HppaLOHAIbHbIX BBIp@XXEHUN U peliaTh
OCHOBHBIE THUIIbI LIEJIbIX, PALMOHAIBHBIX U UPPAaLMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB

24 [IpuMeHATh ypaBHEHHMS M HEpaBEHCTBA [yl pEIICHUS MaTeMaTHYeCKUX 3a7ady W 3ajad U3

pasIMYHBIX 00JacTel HAYKU M PEaJIbHOM YKH3HH




MopenupoBaTh peajibHBIE CUTYAIlMM Ha SI3BIKE aNreOphbl, COCTaBIISITH BBIPAXKCHUS, YPABHEHHUS,

2.5 HEPaBEHCTBA II0 YCIOBHMIO 3a/add, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHHEM
ammapara anreopsl
3 OyHk1uYM 1 rpaduku

OnepupoBaTh MOHATHAMHU: (YHKIUS, CIOCOOBI 3amaHus (QYHKIHMH, OOJAacCTh OIpENeICHHUS U

31 MHOKECTBO 3HaueHHH pyHKINH, rpaduk GyHKINN, B3aUMHO 00paTHBIe PyHKINN

32 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH (QYHKIHH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpadmku GYHKIUHN A7 pEIICHUs] YpaBHEHUIH

34 Crtpoutb u unTaTh rpaduKu JIMHEHHON (PyHKINH, KBapaTHIHON (PYHKINH, CTETIEHHON ()YHKITMH
C IIeJIbIM IOKa3aTeIeM
Hcnone3oBate rpaduke GyHKIUH IS HCCIICIOBAHUS MPOIECCOB M 3aBUCHMOCTEH MPU PEIICHUN

3.5 3a7a4 U3 APYTHX YUEOHBIX MMPEIMETOB U PEeajbHOW KU3HU, BEIpaKaTh (OPMYJIaMH 3aBUCHMOCTH
MEXK]Ty BeJTHUYNHAMHU

4 Hauayia MaTeMaTHYeCKOTO aHAIIN3a

41 OnepupoBaTh MOHATHUSAMHU:  MOCIENOBATEIBHOCTh, apupMeTHUecKass U  TIeoMeTpHYecKas
MIPOTPECCHH

49 OnepupoBaTh MOHATHAMHU: OCCKOHEYHO YOBIBAIOIIAs TEOMETPHYECKas IPOTPECCHs, CyMMa

0ECKOHEYHO YOBIBAIOIIEH TeOMETPHUECKON TPOTPECCUr

4.3 3a,Z[aBaTB TMOCJICAOBATCIbHOCTH pa3JINYHbIMU criocobamu

Hcnonb3oBaThk CBONCTBA IOCIENOBATEIbHOCTEM M IPOrpecCUil JUIsl PELICHMs pealbHBbIX 3a1ad

4.4 MIPUKJIIAJTHOTO XapaKTepa
5 MHOK€eCTBa 1 JOTHKa
5.1 OneprpoBaTh HOHATHSIMHI: MHOJKECTBO, OIIEpalliil HaJl MHO)KECTBAMHU
59 Hcronp30BaTh TEOPETHKO-MHOXKECTBEHHBIH aImapar Ui ONMCAHHS pPEealbHBIX MpPOLECCOB H
SIBJICHUI, IPU PEIICHUH 3a/1a4 U3 JIPYTUX YIeOHbBIX IPEIMETOB
5.3 OmnepupoBaTh HOHATHIMU: OIIPEIENICHNE, TeOPEMa, CISCTBHE, JOKa3aTeILCTBO
11 KUIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
1poBepseMoro NPorpamMMbl cCpeiHero oo0mero oopa3oBaHus
pe3yJbTara
1 Umncia 1 BEIYUCIICHHS
11 OmnepupoBaTh MOHATUSAMHU: HATypaJbHOE, II€J0€ YHCIIO; HCIIOIb30BATh INPH3HAKH JEINMOCTH
IeTIBIX YHCell, Pa3TI0XKEeHHE YHCIIa Ha ITPOCThIe MHOXKHUTEIH JJIsI PEIIeHHs 33124
1.2 OmnepupoBaTh HOHATHEM: CTENICHb C PAllMOHAIBHBIM ITOKa3aTeIeM
1.3 OmneprpoBaTh HOHATHIMU: JOrapu(M dHcia, JecITHYHbIE U HaTypaJbHbIE JIOTapU(PMBI
2 YpaBHEHHS 1 HEPABEHCTBA
IIpuMeHATh CBOWCTBA CTENEHHW NS IPeoOpa3soBaHUS BBIPAXKEHHH, OIEPUPOBATH MOHITHSIMH:
2.1 [IOKA3aTeNIbHOE yPaBHEHHE U HEPAaBEHCTBO; PEIIaTh OCHOBHBIC TUIIBI [TOKA3aTEIBHBIX YPAaBHEHUH U
HEPaBEHCTB
BemonHsATE npeoOpa3oBaHUs BEIPAKEHHUH, COICPKAIIMX JIOTapH(MBI; ONEPUPOBATH IMOHITUSIMHU:
2.2 norapudMuuecKkoe ypaBHEHHE M HEPaBCHCTBO; pEIIATh OCHOBHBIC THIIBI JIOTApU(MHUIECKUX
yYpaBHEHHI U HEPaBEHCTB




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM

NpoBePsSIeMOro
NMPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus
pe3yJbTara
2.3 HaxoauTe penienus: npocTelinx TPUrOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pEllIeHUE; UCII0Ib30BATh CUCTEMY

JIMHEMHBIX ypaBHeHI/II;'I JJIS1 pCIICHU A ITPAKTUYCCKUX 3a1a4

Haxoauth pelieHuss MpPOCTEHIIMX CHUCTEM U COBOKYIHOCTEM palUOHANbHBIX YpPaBHEHUH WU

2.5
HEPaBEHCTB
MojenupoBaTh peajbHbIC CHTYallMd Ha SI3bIKE alnreOpbl, COCTABIATH BBIPAKCHHS, YpaBHEHHUS,

2.6 HEpPaBEHCTBA M CHUCTEMBI IO VYCIOBUIO 3aJladM, HCCJIEI0BaTh IOCTPOEHHBIE MOJEIH C
WCIOJIb30BAHUEM arlapara ajreopbl

3 OyHk1MYU 1 rpaduku

OreprpoBath MOHATHAMH: IIEPHOAUECcKast (PyHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, TOUKH

3.1 9KCTpeMyMa (DYHKIMH, HauWOOJbIIee W HaWMEHbIIEe 3HAYCHUS (QYHKIHMH Ha IPOMEXKYTKE,
WCIIOJIb30BATh UX JIJIS1 KCCIICIOBaHMS (DYHKIIMH, 3a1aHHOM IrpadukoM
OnepupoBaTh MOHATUSAMH: TPaQUKH TOKa3aTeIbHOM, JIOrapu(MHUSCKOH W TPUTOHOMETPUYECKUX

32 GyHKIWI; H300paXkaTh X HA KOOPJAWHATHOW TIOCKOCTH M UCTIOJIB30BATh IS PEIICHHs YPaBHEHUH
HEPaBEHCTB

33 N3o6paxare Ha KooanHaTlioﬁ ITIOCKOCTH urpa(bm(n JIMHEHHBIX yYPaBHEHHWH W UCIOIB30BAaTh HUX
JUJISL pEIICHUS] CHCTEMbI JIMHEHHBIX YPaBHCHHI

34 Hcnonb3oBathk rpadukd (QYHKIMA JUIS HUCCIIEIOBAaHUS MPOIECCOB M 3aBHCHMOCTEH W3 JPYTUX
Y4eOHBIX JTUCIHILINH

4 Hauvana MaremaTndeckoro aHaim3a

41 OnepupoBaTh TOHATHUSMH: HENpepbhiBHAS (YHKIMS, NPOU3BOAHAS (YHKIMH, HCIIOJb30BaTh
TEOMETPUYCCKUI M (PU3NICCKUI CMBICI POU3BOAHON IS PEIICHUS 33184

49 HaxomuTh TpOW3BOJAHBIC 3JIEMEHTAPHBIX  (YHKIHHA, BBIYHCISATH IMPOU3BOJHBIC  CYMMBI,
MIPOU3BEJICHHS, YACTHOTO (DYHKIIHH

43 Hcnonp3oBaTh MPOM3BOAHYIO JIsi UCCIEAOBAaHUS (PYHKIMHM Ha MOHOTOHHOCTb U OKCTPEMYMBI,
MPUMEHSTh PE3yJIbTaThl HCCICIOBAHNS K TOCTPOCHHIO rpa(uKoB

44 Hcrnonp30BaTh MpOU3BOAHYIO JUISl HAXOKACHHUS! HAWIYYILEro PelIeHus] B IPUKJIaIHbIX, B TOM YUCIIE
COIMAJILHO-O)KOHOMUYECKHUX, 3aadax

45 OnepupoBaTh NOHATHUAMHU: IEPBOOOpa3HAs U HHTETPaJl; IOHUMATh TCOMETPUICCKHIA U (PU3HICCKHIA
CMBICJI MHTETpasia

46 Haxonute miepBOOOpa3HbIC JJIEMEHTAPHBIX (QYHKIWH, BBIYUCIATH HHTErpal 1Mo  (popMmylie
Herorona — Jleniouuia

47 Pemarr mpuknamHeie 3aadd, B TOM YHUCIE COIUAIBHO-DKOHOMHUYECKOTO W (DU3UYECKOTro

XapakTepa, CpCACTBAMH MATEMATHYCCKOI'0 aHaJIn3a

Kopn

MHNPOBEPSAEMBIE DJIEMEHTBI COJAEPKAHUS

10 KUIACC

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA




Kopn

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Yucna 1 BEIYUCIEHUS

1.1

Panmonanpubie uncna. OOBIKHOBEHHBIE M JCCATHYHBIC JAPOOH, MPOICHTHI, OECKOHEUYHBIC MEPHOAUYECKHE
npoOu. ApupMeTHUecKre ONepalyy ¢ PalHOHATBLHBIMU YUCIIAMH, TPEOOPa30BaHMS YUCIOBBIX BBIPAXKCHUN.
[Ipumenenue npoOeit M MPOIEHTOB JUIsl pelIeHUs MPUKIAAHBIX 337ad W3 Pa3JIMYHBIX OTpacieil 3HaHUN U
peanbHON KU3HU

I[eﬁCTBPITeJ'IBHBIe yucaa. PanuoHanbHBIE | HppalMOHAJIbHBIC YHCJIA. ApI/I(l)MeTI/I‘IeCKI/Ie onepanuu ¢

1.2 | neiicTBUTENbHBIMUA YHWCIaMU. [IpuOMKEHHBIE BBIYMCIICHUS, NpPaBUJIa OKPYIJICHUS, NMPUKUJKA WU OIICHKA
pe3ynbTaTa BEIYUCICHUIN
Crenenp c nensiM nokaszareneM. CraHgapTHas (opma 3alluMCH JEHCTBUTENLHOTO 4Yucia. Vcmons3oBaHMe
1.3 |moxxomsmeit GpopMBI 3aIMCH ICHCTBUTENBHBIX YHCENT IS PEIICHUS MPaKTUYCCKUX 3a7ad U IPEACTABICHUS
JIAHHBIX
1.4 Apupmerndeckuil KopeHb HaTypaJIbHON cTemeHH. JIeHcTBUS ¢ apuMeTHUECKMMHU KOPHSAMH HaTypalbHOMI
CTENeH!
15 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOIO
aprymMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxecTBa 1 TOXKAESCTBEHHBIE IPE0OPa30BaHUs
2.2 |IIpeoOpa3oBaHre TPUTOHOMETPHUYECKHUX BhIpakeHHH. OCHOBHBIE TPHUTOHOMETPHUYECKHE POPMYITBI
2.3 YpaBHeHHUE, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo ] HHTEPBAJIOB
2.4 | Pemenue nensix U IpoOHO-paIIOHATIBHEIX YPAaBHEHUH 1 HEPABEHCTB
2.5 Pemienue nppanoHagbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 | PenieHue TpUroHOMETPUUECKUX YPaBHEHUI
27 [IpumeHeHue ypaBHEHHI 1 HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1a4
Y 33/1a4 M3 Pa3IMYHBIX 00JacTeld HAYKH U peaIbHOM KU3HH
3 DYHKIH 1 TpaQuKu
3.1 Dynk1ws, crnocoosl 3aganus pyHkuuu. ['paduk dyakiun. BzanmHo o6patHbie GyHKIMH
39 OO6macTs onpeaee sl 1 MHOXKECTBO 3HaueHNH QyHkuuu. Hymu ¢yrkmmn. [IpoMexyTki 3HAKOMOCTOSHCTBA.
YETHbIe U HEUETHBIC QYHKITHH
33 CTeneHHa;E (YHKIUS ¢ HATYpaJIbHBIM M LeNbIM NokaszaTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk
KOPHS #-0i CTeNeHH
3.4 [Tpuronomerpuyeckasi OKpy>KHOCTb, ONIPEICIICHUE TPUTOHOMETPHUIECKUX (PYHKIMI YUCIIOBOTO apryMeHTa
4 Hauyana MaTemaTn4eckoro aHajausa
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOKI 3aaHus OCIEA0BATEILHOCTEH. MOHOTOHHEIE TTOCIEI0BATEILHOCTH
Apudmerndeckass 1 reoMeTpuueckas nporpeccuu. beckoneuno yObIBaromas reoMeTpudeckas Iporpeccus.
4.2 |Cymma OeckOHeUyHO yObIBafomield reoMeTpudeckoil mporpeccun. @DopMyia CIOXKHBIX IPOICHTOB.
Vcnonb3oBaHUe IPOrpeccUy JUlsl pEIIEHUs] pealbHbIX 3a/1a4 IPUKIAJHOIO XapaKTrepa
5 MHOK€eCTBa U JOTHKa
MHoxecTBO, omepauuyd HaJx MHOXecTBamu. [uarpammel Oinepa — Benna. [IpumeHeHue TeopeTuko-
5.1 MHO>KECTBEHHOTO almapara [yl OMUCAHUs peabHbIX IPOLIECCOB U SBICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX
yueOHBIX MTPEMETOB
52 OmnpeneneHue, TeopeMa, ClISICTBHE, T0Ka3aTEeIhCTBO

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucaa U BEIYUCICHUS
1.1 Harypanpubie u nenpie yncna. [IpusHaku IeTUMOCTH HETbIX YUCeT
1.2 CreneHs ¢ parioHAIBHBIM IMOKa3aTejieM. CBOICTBA CTEIICHH




1.3 Jlorapudwm uunca. JleciTHUHBIC M HATYpaIbHBIC JIOTAPH (MBI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [TpeobpazoBaHue BIpaXKEHUH, COJIEPIKAIINX JOTapru(pMBbl
2.2 [TpeobpazoBaHue BEIPAKSHHH, CONEPIKAIINX CTEIICHH C PAIIMOHAILHBIM ITOKAa3aTelIleM
2.3 [TpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [Toka3aTenpHbIe YpaBHEHUS] U HEPABEHCTBA
2.5 Jlorapudmuuaeckue ypaBHEHHS 1 HEPaBEHCTBA
26 Cuctembl UJ‘H/IHGﬁHBIX ypaBHeHUH. PelleHue NpuUKIAAHBIX 3aJad C I[OMOLIbIO CHCTEMBI JIMHEHHBIX
ypaBHEHUIl
2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHMH, CHCTEM M HEpPAaBEHCTB K pELICHHI0O MaTeMaTHYeCKHUX 3alady U 3a1ad u3
pa3IUYHBIX 00JIACTEH HAYKH U PEabHOM )KU3HU
3 @DyHKunN U rpadukn
31 @Oynaxuusa.  Ilepumogndeckne  ¢yHKimu. [IpomMexyTkn MOHOTOHHOCTH  (DyHKIMH. MaKCHMyMBbI
) Y MHHUMYMBI QyHKIIMU. Haubosnplee 1 HanMeHblIee 3Ha4eHHne QYHKIIMU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckne QyHKIMH, UX CBOWCTBA U Tpaduku
3.3 [TokazaTenpHas u Jjoraprumuyeckas QyHKIUHU, UX CBOMCTBA U rpaduKu
3.4 Vcnionp3oBanue rpauikoB (YHKIMHA Il pEIICHUS] YPAaBHCHUH W JIMHEWHBIX CHCTEM
35 Ucnonw3oBanne rpapukoB (YHKIMHA s HCCICIOBAHHUA NPOIECCOB M 3aBUCHUMOCTEH, KOTOpHIC
BO3HMKAIOT NIPH PEUICHUN 3334 U3 APYTHX YUCOHBIX MPEAMETOB M PeaIbHOM )KU3HU
4 Hauyana MaTemaTudeckoro aHajausa
4.1 HenpepriBHble GpyHKIMN. MeTO HHTEPBAJIOB JUIsl PEIICHHS HEPABEHCTB
4.2 IIponsBoaHas ¢pyHKMU. ['eoMeTpuIecKuii 1 GU3NIESCKUNA CMBIC] TPOU3BOTHOM
43 [IpousBogHbIE MeMEHTApHBIX QYHKIUH. DOPMYIIHI HAX0KICHHS MIPOU3BOAHON CYMMBI, IPOU3BEICHHS U
9acTHOTO (hYHKIHUH
4.4 ITpumeHneHne NPON3BOIHON K MCCIEIOBAaHUIO (DYHKIIMHA Ha MOHOTOHHOCTH U 3KCTpeMyMbl. HaxoxneHue
) HanOOJIBIIET0 ¥ HANMEHBIIETO 3HAUCHHsI (DYHKIIMH Ha OTPE3Ke
45 [IpuMeHeHne NPOU3BOMHONW Uil HAXOXAECHUS HAWIYYLIEro pelleHUs B NPUKIAAHBIX 3ajayax, Il
OIIpe/IeSICHUs] CKOPOCTH IpoIiecca, 331aHHOT0 (GopMynoil uiam rpadgukom
4.6 ITepBooOpasnas. Tabnuiia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuii u puznyeckuii cMbici. Berancinenne uaTerpana no ¢popmysie Hetorona —

JleliOuuma

INPOBEPSEMBIE HA EI'D IIO MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMI OBPA3OBATEJIbHOM ITPOI'PAMMBI CPEJTHET'O OBIIIETO OBPA3OBAHUSA

Kon IIpoBepsiemble TpeGOBaHUSA K PeAMETHBIM pe3yJIbTaTaM OCBOCHHUS
NMPOBEPSEMOr0 OCHOBHOM 00pa30BaTeIbHOI NMPOrpaMMbl CpeIHero 001Iero
TpedoBaHuUs o0pa3oBaHust

Bnagenue MerojmaMu  [0Ka3aTeNbCTB, AJIrOPUTMaMU  pELIEHHA 3aJad; yMEHHE
(GopMynHMpoBaTh W ONEPUPOBATH IOHATHAMH: OIIPEAENICHHE, aKcHoMa, TeopeMa,
CIIeJICTBHE, CBOICTBO, IIPH3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIE (HOPMYINPOBKY;
INPUMEHATH UX; YMEHHE (HOpMyINpoBaTh 0OpAaTHOE U IMPOTHUBOIOIOXKHOE YTBEPXKICHHE,
IPUBOJAUTh IIPUMEPBl M KOHTPIPHUMEpPHI, MCIOJIB30BaTh METOJ MaTeMaTU4ECKOH
MHAYKUUH; [IPOBOAUTH NOKA3aTEIIbHBIE PACCYKACHUSA IPU PELICHHUHU 3a/1ad, OLICHUBATh
JOTMYECKYI0 IPaBWIBHOCTb  DPAcCyKACHUH; YMEHHE OIECPUPOBaTh IOHATHAMU:

MHOCCTBO, ITOAMHOXECTBO, OII€pallii HaJI MHOXCECTBaAMH, YMCHHE MHCIIOJIb30BaTh




Kon
NpoBePsSIEMOro
TpeOOBaAHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI Cpe/IHero 0o11ero
oOpa3oBaHus

TEOPETHKO-MHOKECTBEHHBIH amIapaT Uil ONHCAHHUS PEabHBIX IPOLECCOB U SIBICHUN U
IpU pEeIICHUH 32124, B TOM YHCJIE U3 IPYTUX y4eOHBIX MPEAMETOB; YMEHHE ONIEPUPOBATH
MOHATUSMU: Tpad, CBA3HBIN rpad, nepeBo, MUK, Tpad Ha IIIOCKOCTH, YMEHHUE 3a/1aBaTh
U ONHCHIBATH Tpadbl pasiIMUHBIMH CIIOCOOAMM; HCIONB30BaTh TIpadpl NPH PEIICHUU

3a1a4

YMeHue onepupoBaTh NOHATUAMU: HATYPaJIbHOE YHUCIIO, LIE€JI0€ YHUCIIO0, CTEIEHD C LIEIbIM
noKa3aTeleM, KOpEeHb HaTypalbHOU CTENEHH, CTENEHb C PAllMOHAIBHBIM I[10KA3aTelEM,
CTEIEHb C JACHCTBUTEIBHBIM MOKA3aTeIeM, Jorapu(dM 4ucia, CUHYC, KOCUHYC U TaHI€HC
IPOU3BOJIBHOIO YMCNA, OCTATOK IO MOJYJNI0, PALMOHAIBHOE YUCIIO, UPPALUOHAIBLHOE
YHUCIIO, MHOXKECTBA HATypPaJbHBIX, LEJbIX, PAlMOHAIBHBIX, AEHCTBUTEIbHBIX YHUCEI;
YMEHHE WCIIONB30BaTh TPU3HAKM JCIMMOCTH, HAMMEHBIIMH oOmuil nenuTens W
HalMeHbllee ofliee KpaTHOe, alropuT™ EBkiuaa mpu pelieHuH 3a1ad; 3HAKOMCTBO
C pa3IUYHBIMU MO3ULMOHHBIMU CUCTEMAMHU CUUCIICHHUS; YMEHUE BBIIONHATh BEIUUCICHUE
3HAUEHHH M MpeoOpa3oBaHUS BBIPAXKEHHH €O CTEHNEHAMH H  Jorapudmamu,
npeoOpa3oBaHUsl  APOOHO-PALMOHANBHBIX  BBIPAKEHHWH;  yMEHHE  ONCPUPOBATH
HOHATHAMH: IIOCIEJOBAaTeNIbHOCTb, apH(pMeTHYecKass IPOTpPeccHs, IeoMeTpuiecKas
nporpeccus, 66CKOHEUHO yObIBarollas reOMeTpHUecKas NPOrPecchs; YMEHUE 3a]aBaTh
MIOCJICAOBATENEHOCTH, B TOM YHCJIE€ C IOMOIIBIO PEKYPPEHTHBIX (opMyn; yMmeHue
OIlepUpOBaTh IMOHATUAMU: KOMIUIEKCHOE YHCIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YUCIIA,
MOJyJb W AapryMEHT KOMIUIEKCHOrO uucia, (opMmMa 3amuch KOMIUIEKCHBIX YHCEN
(reomeTpuueckas, TpPUTOHOMETpUYECKass W anrebpauuyeckas); yMeTb IPOU3BOAUTH
apuMeTHUeCKHe MJEHCTBHS C KOMIUICKCHBIMHM YHCJIAMM; IPHUBOJUTH IPUMEPHI
UCIIOJIb30BAHUS KOMILIEKCHBIX YHCEN; ONEPUPOBaTh MOHATUAMU: MaTpuua 2x2 u 3x3,

OIPECACIINTCIIb MaTPpHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITIPEACITIUTCIIA

YMeHue onepupoBaTh NOHATUAMU: PALlMOHAIBHBIE, UPPALOHAIBHBIE, [10KA3aTE/IbHBIE,
CTEIICHHBIC, JIOTapH(MUUECKHE, TPUTOHOMETPHUUECKHE YPABHCHHMS M HEPAaBEHCTBA, UX
CHUCTEMbI, yMEHHE  OIEPUPOBaTh  MOHATUSAMHU:  TOXKAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPAaBEHCTBO, CHCT€Ma YPaBHEHUH M HEPaBEHCTB,
pPaBHOCWJIBHOCTb ypaBHEHMM, HEPaBEHCTB M CHUCTEM; YMEHHUE pellaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C IIOMOLIbIO pAa3IMUYHBIX IPUEMOB; pellaTb YPABHEHUS,
HEPaBEHCTBA M CHUCTEMBbl C IapaMeTpoOM; MPUMEHATh ypaBHEHMs, HEPAaBEHCTBA, HX
CHUCTEMBI ISl pelIeHUs] MaTeMaTUYeCKUX 3ajlad U 3ajjad U3 pa3IMyHbIX o0jacTell HayKu

U peaJbHOM KU3HU

YMeHue onepupoBaTh MOHATUSMH: (YHKIHS, 4YETHOCTh (DYHKIHH, NEPUOIUIHOCTD
(YHKIMH, OrpaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKITHH, SKCTpEMyM (YHKLIUH,
HanOonblllee W HaWMEHbIlee 3HAa4YeHUs (QYHKIUM Ha IPOMEXKYTKe, HeIlpephIBHAs
(yHKIUS, acCUMOTOTHI rpaduka (YHKIUH, IepBas U BTOpas MPOM3BOAHAS (YHKIIHH,
reoMEeTPUIECKUIl U (DM3UUECKUN CMBICI NMPOU3BOJHOM, MepBOOOpa3Hast, OnpenenEHHbIN
UHTETpaJl; YMEHHE HaXOJUThb acCHUMOTOTHl Tpaduka (QYHKIUH; yMEHHE BBIYHCIATH
IPOU3BOAHBIC CYMMBI, NPOM3BEACHHS, YaCTHOTO W KOMIIO3UIMK (DYHKIMH, HaXxOAWTb
ypaBHEHHE KacaTelnbHOH K TrpaduKy (YHKIHM; YMCHHE HAXOAWUTh IPOM3BOIHBIC
JJIEMEHTapHBIX (PYHKIMH; yMEHHE HCIONb30BaTh IPOM3BOAHYIO ISl HCCIEIOBaHMUS
(GyHKIMH, HAXOAUTH HANOOJBIINE U HANMEHBIINE 3Ha9eHUs (HYHKINIT; CTPOUTD TpaduKu
MHOTOWICHOB C HCIIOJIb30BAHUEM allllapaTa MAaTeMaTH4ecKOTo aHajlH3a; NPHMEHSThH

ITPOU3BOJIHYIO I HAXOXJACHUA HAWJIYYIICTO PECHICHUA B IPUKIAJIHBIX, B TOM YHCJIC




Kon
NpoBePsSIEMOro
TpeOOBaAHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI Cpe/IHero 0o11ero
oOpa3oBaHus

COLMAJIbHO-9)KOHOMUYECKUX W (DU3UYECKUX 3afadyax; HAXOIWTh IUTOMATN M OO0BEMBI
(uryp ¢ IOMOIIBI0 HHTErpaja; IPUBOAUTH TPUMEPHl MATEMAaTHIECKOTO MOJICIIMPOBAHUS
¢ momMoupio T HepeHInaNTbHBIX YPABHEHUN

YMeHHe onepupoBaTh NOHATHSIMH: rpaduk GpyHKIUH, oOpaTHAs (QYHKIHSA, KOMIIO3HUIHA
¢GyHKuni, nuHeHHas QYHKIWA, KBaJpaTWdHas QYHKOWS, palUoOHAIbHAS (QyHKIH,
CTEIeHHas! (DYHKIUSI, TPUTOHOMETpHUeckue (PyHKINHU, OOpaTHBIE TPUTOHOMETPHUYECKUE
(yHKIUY, TOKa3zaTeldbHAs M Jorapudmuueckas (QyHKINH; YMEHHE CTPOHUTH Tpaduku
U3Y4eHHBIX (DYHKIMH, BBINOJIHATH NpeoOpa3oBaHus rpadukoB (QyHKIMH, HCIIOJIB30BaTh
rpaduKky I M3ydEeHUs MPOLECCOB M 3aBHCUMOCTEH, NpH pEIIeHUH 3a1ad U3 APYTUX
Y4eOHBIX MTPEIMETOB

U 33/1a4 U3 PEAIbHOHN KHU3HU; BRIpaXKaTh (POPMyNaMH 3aBUCHMOCTH MEXy BEJIHUYHNHAMU,
HCIIOIB30BAaTh CBOWCTBA M rpadMKn (YHKIWI JUIA peIleHHs ypaBHEHHH, HEPaBCHCTB H
3a7a4 ¢ mapaMeTpaMu; M300pakaTb Ha KOOPJIMHATHOHN INIOCKOCTH MHOXECTBA peUIeHUH

YpaBHCHH, HEPABEHCTB U UX CUCTEM

YMeHue pemars TEKCTOBbIE 33/1a4l Pa3HbIX THIOB (B TOM YMCIE HAa NPOLEHTHI, AOIH U
4acTH, Ha JBUXKEHHUE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 3a/1a4u U3 o0nacTu
YIpaBICHUS JTUIHBIMU U CeMEHHBIMU (DMHAHCAMM); COCTABIIATh BBIPAKCHHUS, yPABHEHHUS,
HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 3aJja4M, UCCIEJ0BaTh NOJIy4YE€HHOE PELICHUE U
OLIEHMBATh MPaBAOMNOAOOHOCTb pE3yJIbTaTOB; YMEHHE MOJEIHPOBATh pPEalbHbIE
CUTyallUd Ha SA3bIKE€ MATEMATHUKH; COCTABIIATh BBIPAKCHHSA, YDABHEHUs, HEPAaBEHCTBA U
UX CHCTEMBl IO  YCIOBMIO  3aJayd, HCCIEIOBaTb  IIOCTPOCHHBIE  MOJENN
C MCIOJIb30BAHMEM alapara aareOpbl, HHTEPIPETHPOBATH MTOTYICHHBII pe3ynbTat

YMeHue onepupoBaTh HOHATUAMU: CpeliHee apu(MeTHieckoe, MeauaHa, Hanbopliee U
HaVMEHbBIee 3HAYCHMS, pa3Max, AUCIEPCHS, CTaHIAPTHOE OTKIOHEHHE YHCIOBOTO
HaOopa; yMEHHE W3BJIEKaTh, HHTEPIPETHPOBATh HH(OPMALNIO, IPEACTABICHHYIO B
Tabnuax, Ha IuarpaMMmax, rpapukax, OTpaXkarollyl0 CBOHCTBA peallbHBIX IPOLECCOB U
SIBJICHUI; TPEACTaBIATh HHPOPMALIUIO C ITOMOIIBIO TaONUI] U JHarpaMM; HCCIIEAOBATH
CTaTUCTUYECKHE ITAaHHBIC, B TOM YHCJIE C NPHUMEHEHHEM TpadUUecCKHX METOJ0B U
3JIEKTPOHHBIX CPEJCTB; rpaMuECKH UCCIIeI0BATh COBMECTHBIC HAOIIOICHHS C TIOMOIIBIO
JyarpaMM pacceMBaHMsl U JIMHEIHON perpeccun

YMeHue onepupoBaTh MOHATUSAMH: CIy4alHbBId ONBIT W cllyyailHoe coObITHE,
BEPOSITHOCTh CIy4aifHOTO COOBITHS; YMEHHE BBIYUCIIATH BEPOSTHOCTD C UCHOIb30BaHUEM
rpauuecKux METOJ0B; NMPUMEHITh (POPMYNbI CIOXKECHUS U YMHOXKCHHS BEPOSTHOCTEH,
(dopMmylly TOJHOW BeposTHOCTH, (Gopmyny bepHymm, &komMOMHATOpHBIE (aKTHI
u (GopMyJbl; OLIEHHBAaTh BEPOSATHOCTH pEAJIbHBIX COOBITHH; YMEHHE ONepUpOBaTh
NOHATUSAMM: CilydaliHash BEJIMYMHA, PpacIpeleleHHE BEPOSTHOCTEH, MaTEMaTUYECKOE
OXHJIaHWE, THUCHEePCHsl U CTaHJapTHOE OTKIOHEHHE CIIydailHOM Benn4uHBI, (QyHKIHUU
pacnpeneneHus W IJIOTHOCTH PaBHOMEPHOTO, IOKAa3aTeIbHOIO M HOPMAJIBHOIO
pacnpeneneHui; yMEHUE MCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX paclpelesieHu s
pelieHnst 3aJad; 3HAKOMCTBO C IIOHSATHSAMH: 3aKOH OOJBIINX YHCEN, METOJBI
BBIOOPOYHBIX HCCJIEJOBAaHMN; YMEHHE IPUBOJAWTH IPHUMEpHl MPOSBICHHUS 3aKOHA
00JbLIMX 4YKMCET B NPUPOAHBIX M OOILECTBEHHBIX SBJIEHUAX; YMEHHE OINEPUPOBATh
MOHATUSAMU: COYETaHUE, [IEPECTaHOBKA, YNUCIIO COUYETAHUH, YUCIIO IEPEeCTaHOBOK; OMHOM
HeioToHa; yMeHHe NpUMEHATh KOMOMHATOpHBIE (DAKTHI M PacCyX ACHHS IS PEIICHHS
3aJa4; OLCHUBATH BEPOSITHOCTH DEAIBHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO




Kon
NpoBePsSIEMOro
TpeOOBaAHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI Cpe/IHero 0o11ero
oOpa3oBaHus

MOJIEJIb U MHTEPIPETUPOBATH ITOTYUYEHHBIH pe3ynbTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IIPsIMas, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Jdyd, BEIWYMHA YyIJa, IJIOCKUH yroj, JABYI'PaHHBIA yroi, TPEXTPAaHHBIA yro,
CKpELMBAIOIIMECs MpsMble, MapaUIeIbHOCTh M NEPHEHIUKYIAPHOCTb INPAMBIX U
IUIOCKOCTEH, YroJl MeXIy NMPSMBIMH, YIOJI MEXIY NPSAMON U IUIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMH, PAacCTOAHUE OT TOYKH JO INIOCKOCTH, PAcCTOSHUE MEXIY INPSAMBIMU,
paccrosiHuEe MEXIY IUIOCKOCTAMH; YMEHHE HCIOIb30BaTh IIPU pPELICHUM 3ajad
u3ydeHHble (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLEHHUBATh pa3Mepbl 0ObEKTOB
OKpY’KaloLIero MUpa; CTPOUTh MaTEeMAaTUYECKHE MOJENIU C IMOMOIIbI F€OMETPUYECKHX

MOHATUH U BCJIMYUH, p€UIaTh CBA3AHHBIC C HUMU MMPAKTHYCCKUE 3a/]a4n
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YMeHHe onepupoBaTh NOHATHAMH: IUIOMANb GUTYPH, 00bEM (QUTYpHI, MHOTOTPaHHUK,
NpaBUIGHBI MHOTOIPaHHMK, CEYEHHEe MHOTOIpaHHHKA, KyO, IapaiienenuIie]l, mpu3ma,
nupaMuza, GUrypa U IMOBEpXHOCTh BPAIlCHMS, IWIMHAP, KOHYC, map, cdepa, IUIonaIs
cepsl, MIONMAas MOBEPXHOCTH MHPAMHIBI, IPU3MBI, KOHyCa, IUIMHAPA, 00bEM Kyoa,
IPSMOYTOJIGHOTO TIapaiuleNenuiesa, MUPaMHIbl, MPU3MbI, IIIMHAPA, KOHyca, IIapa,
pa3BépTKa IOBEPXHOCTH, CEYEHHWsS KOHyca W NWIMHIpPA, Hapajule]bHbIE OCH WIIH
OCHOBAHHUIO, CEYEHME Iapa, IUIOCKOCTb, Kacamomasica cdepbl, LUIMHApA, KOHYca;
YMEHHE CTPOWTh CEUCHHE MHOTOTPAaHHMKA, H300pa’kaTh MHOTOTPaHHUKH, (QUTypsl 1
MOBEPXHOCTH BPAIlCHUs, UX CEUCHHUS, B TOM UHCIIE C ITOMOIIBIO MIEKTPOHHBIX CPEJICTB;
YMEHHE IIPUMEHSATh CBOHCTBA reOMETPUUYECKUX (PHUTYP, CAMOCTOSATENBEHO (GOPMYITHPOBATH
OTIpEJICTICHUs] W3Yy4aeMbIX (HUryp, BBIIBHTaTh T'MIIOTE3bl O CBOWCTBAX M IpPU3HAKaX
reoMeTpUdIecKux (uryp, 000CHOBBIBATh

WM ONpOBEpraTth HX; yMEHHE IPOBOAWTH KIACCHPHUKANHMIO (GHUTYp IO Ppa3IHYHBIM
IpU3HAKaM, BEIITOIHATH HEOOXOJUMBIC JOIIOJHHUTEIbHBIE IIOCTPOSHHUS
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YMeHue oneprpoBaTh HOHITUSIMH: JBH)KEHHE B IIPOCTPAHCTBE, MapajlielIbHbIA HEPEeHOC,
CHUMMETpHUsl Ha IUIOCKOCTH M B INPOCTPAHCTBE, IOBOPOT, HpeoOpa3oBaHMe MONOOMS,
nono0HbIe (UIypBI; YMEHHE Paclo3HABAaTh PAaBHBIC M MONOOHBIC (GHUIYPBI, B TOM YHCIIE
B IIPUPOJIC, MCKYCCTBE, apXUTEKType; UCIIOIb30BATh '€OMETPUYECKHE OTHOLICHHS MPU
peLIeHHUH 33/1a4; HAXOJUTh T€OMETPUYECKHE BEIMYMHBI (JJIMHA, YroJ, IUIOLab, 00bEM)
IpH PELICHUH 3a4a4 U3 APYTHX Y4eOHBIX NPEIMETOB M M3 PealbHOH >KM3HH; YMEHHUE
BBIYMCIIATE TEOMETPHYECKHE BEJIMYMHBI (JUIMHA, YroJ, IUIoanb, O0BEM, IUIOMIAIb
HOBEPXHOCTH), MCIIOJIB3Ysl M3ydeHHbIE (OPMYJBI M METOIbI, B TOM YHCIE: ILUIOLIAJb
MOBEPXHOCTU MHPaMUABI, NPU3MBI, KOHycCa, IWIMHIApA, IUIOMmanb chepsl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO  TIapaslIeNienuIeaa, IHpaMHuabl, NPH3MbL, LWIMHIpPA, KOHYyca, IIapa;
yYMEHHE HaXOAUTh OTHOIICHHE 00BEMOB MOAOOHBIX HUTYD
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YMeHue omnepupoBaTh IOHATHUSMHU: MPSIMOYTOjbHasi CHCTEMa KOOPAMHAT, BEKTOD,
KOOPAWHATHl TOYKU, KOOPJAHHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BENCHUE BEKTOPA Ha
YUCIIO, paslIOKEHHWE BEKTopa M0 0a3ucy, CKaIIpHOE TMPOU3BEJACHHE, BEKTOPHOE
MPOU3BEICHUE, YIroJ MEXAY BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPAMHATHBI METOJ JJISl PEIICHHs] TeOMETPUUYECKUX 3a/1a4 U 33734 JPYruxX y4eOHBIX
IPEAMETOB
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YMmeHue BbIOMpaTh NOAXOAALINM METO AJIs pelleHus 3a7ayd; MOHUMaHWe 3HaUMMOCTHU
MaTeMAaTUKH B U3yYCHHU NMPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB M SBJICHUN; YMEHUE
pacro3HaBaTh TPOSIBICHHE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE, YMCHHE IPHBOIMTH
IpUMEPbl MATEMATUYECKUX OTKPBITUI POCCUHCKOM U MHUPOBON MaTeMaTHYECKOH HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHUS
1 Yucna ¥ BEIYUCICHUS
1.1 |HartypanbHble u 1iesble uncia. [Ipu3Haku 1enMMOCTH HENbIX YUCE
12 PammonanpHple  umcna. OOBIKHOBEHHBIE W JECATHYHBIE IpoOM, TIPOIEHTH, OECKOHEYHBIE
nepuoandecKue 1poou
13 ApH(bMeanS:CKHﬁ KOpCHb HAaTypalbHOH cTemeHH. JleWcTBUA C apu(METHYECKUMH KOPHAMHU
HATypaJbHOU CTEIIEHU
1.4 |Crenens c nenpiM nokazareneM. CTENEHb ¢ pallmoHaAIBLHBIM MoKa3zatesieM. CBONWCTBA CTENEHU
15 CuHyc, KOCHHYC U TaHT'€HC YHCJIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOrO
apryMmeHTa
1.6 |Jlorapudm uncna. JlecsTHaHbIe W HATYpaJbHbIE JIOrapru(MbI
1.7 HeﬁCTBHT?HLHLIe gucna.  ApUQMeTHYECKHE ONepaluu ¢  JACHCTBUTEIBHBIMU  YHCIAMH.
[TpubnrxEHHBIC BRIYHUCICHNUS, IPABUIJIA OKPYTIICHHUS, IPUKUIKA U OIICHKA PE3yNIbTaTa BHIYMCICHUN
1.8 |IIpeoOpazoBaHue BhIpaKCHUN
1.9 | KoMmuiekcHble yncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 |llensle u 1poOHO-pAIMOHANILHBIC YPABHEHHMS
2.2 |UppaumoHanbHble YpaBHEHUS
2.3 | TpuroHoMeTpu4ecKHe ypaBHEHHs
2.4 |llokaszarenpHbIe U JorapupMUIEcKre ypaBHEHHUS
2.5 |llensle u 1poOHO-palMOHAILHBIC HEPABEHCTBA
2.6 |UppanmoHanbHble HEpaBEHCTBA
2.7 |IlokasarenbHbie U JorapudMuUecKre HEPABESHCTRA
2.8 | TpuronomeTrpuueckue HepaBEHCTBA
2.9 |Cuctembl 1 COBOKYITHOCTH YPaBHEHHMI U HEPABEHCTB
2.10 | YpaBHeHUs, HEpaBEHCTBA U CUCTEMbI C HapaMeTpaMu
2.11 [Marpuna cuctembl TMHEHHBIX YpaBHEeHUH. ONpeaeTuTeh MATPHUITBI
3 DYHKIMH 1 TpaQUKu
31 Oynkus, cnocoOsl 3ananus GyHknuu. ['paduk pyaknuu. Bzanmuo obpatabie GyHkiuu. YETHBIC U
HeuéTHbIe GhyHKIMU. [leprognueckue QyHKIUN
O6nacTb ompeaeneHus U MHOXecTBO 3HaueHui ¢yHkuud. Hynmun ¢ynkuuu. I[IpomexyTku
3.2 [3makomocrosHCTBa. [IpOMEXYTKH MOHOTOHHOCTH (D)YHKIWH. MaKCUMyMbl U MUHHMYMBI (DYHKITHH.
Hauboubliee 1 HauMeHblIee 3HaueHUE PYHKIIMN Ha TPOMEKYTKE
33 CrereHHast (QyHKIHS ¢ HATYpaJbHBIM U LENBIM TTOKa3aTeneM. EE€ cBoiicTBa
u rpaduk. CBoHCTBa U rpadK KOPHS 71-OU CTETICHU
3.4 |TpuroHomerpmyeckue (QYHKIIHH, HX CBOUCTBA U rPpadUKH
3.5 |Iloka3aTtenpHas u jJorapudmuydeckas QyHKIUU, UX CBOHCTBA U rpaduKu
3.6 | Touku pa3peiBa. AcumnToTsl rpadukoB GyHkuumii. CBoiicTBa QYHKINH, HEPEPHIBHBIX HA OTPE3KE
3.7 |IlocnemoBaTelbHOCTH, CIIOCOORI 3aJaHusl IOCIEA0BATEIHLHOCTEH
3.8 | Apudmernueckas u reomerpuyeckas nporpeccuu. Popmyiia CI0KHBIX NPOLIEHTOB
4 Hauyana MaTemaTH4eckoro aHajausa
4.1 |IlpomsBomHast ¢hyHkuuu. [Ipon3BogHbIE deMEHTAPHBIX QyHKINH
49 [MpumeHeHne NTPOM3BOAHOW K UCCIEIOBAaHHIO (YHKIUH HAa MOHOTOHHOCTE M OKCTPEMYMBEI.
HaxoxaeHre HanboIblIero 1 HAMMEHBIIET0 3HaYeHUs (DYHKIIMK Ha OTPE3Ke
4.3 |IlepBoobGpa3nas. MaTterpan
5 MHo>KecTBa U JOTHKa
5.1 |[MnoxecTBo, onepanuu Haj MHOXecTBaMH. Jluarpammel Ditepa — Bernna
5.2 |Jloruxka
6 BeposTHOCTb U cTaTHCTUKA




Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

6.1 OmnucarenbHas CTaTUCTHKA

6.2 |BeposarHocTb

6.3 |Kombunaropuka

7 ['eomeTpust

7.1 | Durypsl Ha mmockocTH

7.2 |IlpsiMbIe ¥ IJIOCKOCTH B MPOCTPAHCTBE

7.3 |MuororpaHHuku

7.4 |Tena u NOBEepXHOCTH BpallleHUs

7.5 |KoopauHaThl M BEKTOPHI




	ПРОВЕРЯЕМЫЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНО
	10 КЛАСС
	11 КЛАСС
	ПРОВЕРЯЕМЫЕ ЭЛЕМЕНТЫ СОДЕРЖАНИЯ
	10 КЛАСС
	11 КЛАСС
	ПРОВЕРЯЕМЫЕ НА ЕГЭ ПО МАТЕМАТИКЕ ТРЕБОВАНИЯ К РЕЗУ
	ПЕРЕЧЕНЬ ЭЛЕМЕНТОВ СОДЕРЖАНИЯ, ПРОВЕРЯЕМЫХ НА ЕГЭ 

