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INIOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma yueOHOro Kypca «Anrebpa ¥ Hadaja
MaTeMaTH4YeCcKOro aHa/ir3a» 0a30Boro ypoBHs g oOyuvarormmxcs 10 —11
KjaccoB  pa3paboraHa Ha ocHOBe @efiepajibHOTO  TOCY/IJapCTBEHHOI'O
oOpa3oBaTe/bHOTO CTaHAapTa cpefHero obiiero oOpa3oBaHus, C YUYETOM
COBpeMEeHHBIX MHUPOBBIX TpPeOOBaHWM, TIPeIBbABISEMBIX K MaTeMaTHUueCKOMY
oOpa3oBaHMI0, ¥ TpaguLMi poccuiickoro obpa3oBaHus. Peanu3aiius
rporpaMMbl  o0ecrieurdBaeT  OBJIaZieHHe  K/IIOUEBBIMH  KOMITETEHI[USIMHU,
COCTaB/ISIOIIMMHM OCHOBY [jIsI CaMOpa3BUTUsS W HeTpepbIBHOrO 00Opa3oBaHMS,
1[e/TOCTHOCTh OOIIeKyIbTYPHOTO, JUYHOCTHOTO W TI03HABATE/LHOTO DPa3BUTHS
JTUYHOCTH 00yJaroImxcsl.

OE/IN NBYUYEHNSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauajia MaTeMaTHUeCKOTO aHAIN3a» SIBJISIeTCS OTHUM U3
Haubosiee 3HAUMMBIX B TIPOTPaMMe CTaplliei IIKOJbI, TIOCKOJIbKY, C OJHOU
CTOPOHBI, OH o0ecrieurBaeT WHCTPYMEHTa/SbHYIO 0a3y /i U3yueHus BCex
eCTeCTBEHHO-HAayUYHbIX KYpPCOB, a C JPyrol CTOPOHBI, (DOPMUPYET JIOTUYECKOe U
abCTpakTHOe MBILIIEHHE YYall[uXCsli Ha ypOBHe, HEOOXOJUMOM /i OCBOEHUsI
KypCcOoB MH(OPMaTHKH, OOII|eCTBO3HAHMS], UCTOPUH, CJIOBECHOCTH. B pamkax
JJAHHOT0 KypCa yyallyecs OB/aZleBal0T YHUBEPCAJIbHbIM S3bIKOM COBPEMEHHOM
HayKH, KOoTopast g)OpMYIII/IpyET CBOM JIOCTH)KEHMSI B MaTeMaTU4YeCcKor (hopme.

Kypc anrebpel 1 Hauan MareMaTHYeCKOro aHaau3a 3akK/aZblBaeT OCHOBY
JJIs1 YCTIeIHOTO OBJIaZieHUsl 3aKOHaMU (PU3UKH, XUMHKH, OHUO0JIOTUY, TTIOHUMaHKs
OCHOBHBIX TEeHJEHI[MM JKOHOMMKM U OOIIeCTBeHHON JKU3HH, I103BOJISIET
OPUEHTUPOBAThCSI B COBPEMEHHBIX LIU(PPOBLIX U KOMITbIOTEPHBIX TEXHOJIOTHSIX,
yBEPEeHHO MCI0/1b30BaTh WX B MOBCEHEBHOM )KU3HU. B ToXXe BpeMsi oB/aZieHUe
abCTpakTHBIMA W JIOTUUECKU CTPOTMMM MaTeMaTUYeCKUMHU KOHCTPYKLUSIMU
pa3BUBaeT yMeHHEe HaXO[UTh 3aKOHOMEpPHOCTH, OOOCHOBBLIBAaTb HCTHMHHOCTH
yTBep>KeHUsI, UCII0/Ib30BaTh 0000IIeHre U KOHKPeTH3allkio, abcTparupoBaHue
Y aHa/IoTvl0, (popMUpyeT KpeaTMBHOE W KPUTHUYECKOe MblllieHWe. B xoxe
v3yueHus: anrebpbpl ¥ Hayal MaTeMaTHUeCKOTO aHaju3a B CTapliei IIKoe
yuyaijyecsi TOJydyalOT HOBBIM  OMBIT  pellleHWs MPUKIaAHbIX  3a7ad,
CaMOCTOSITeJTbHOTO ~ MOCTPOEHWs] MaTeMaTHUUeCKUX MOJe/ied  peaibHbIX
CUTYyal[il ¥ MHTEepIIpeTaLiuy MOyUeHHbIX pelleHUH, 3HAaKOMSITCSl C IpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEDHOCTeld B TIpUPOJie, HayKe U B MCKYCCTBe, C
BBIIAIOLLIMMKCS] MaTeMaTUUeCKUMHU OTKPBITUSIMU U UX aBTOPaMU.

Kypc ob6saziaeT 3HauMTEHLHBIM BOCTIMTATE/IbHBIM TTOTEHLIMAIOM, KOTODBIH
peanu3yeTcst Kak uepe3 yueOHbIN MaTepuar, CriocoOCTBYOMNN (hOPMUPOBAHUIO
HAyYHOr0 MMDOBO33DEHHsl, TaK M uepe3 CreLU(HUKy y4ueOHON [esTe/bHOCTH,
TpeOyrolllell  CaMOCTOSITE/ILHOCTH,  aKKypaTHOCTH,  MPO/IO/DKUTETbHOM
KOHL|eHTpaL[i BHUMaHUs U OTBETCTBEHHOCTH 3a TOJTyUeHHbIN pe3yJ/ibTaT.



B ocHoBe MeToauKu 0oOyueHus anrebpe ¥ HayajaM MaTeMaTH4eCKOro
aHa/M3a JIeXXUT JesiTe/TlbHOCTHBIN TTPUHLIUI 00yUYeHHsl.

CTtpykTypa Kypca «Anrebpa ¥ Hauaja MaTeMaTMUeCKOro aHaIu3a»
BKJ/IIOUAeT C/leflylolle CoJepkaTe/lbHO-MeToAuueckue /uHUM: «Uucima u
BbIUMC/IeHUsI», « PYHKI[UY U rpaduKu», «YpaBHEHUsI U HepaBeHCTBa», «Hauana
MaTeMaTUUeCKOro aHaausa», «MHoOXecTBa U JIOTMKa». Bce o0CHOBHbIe
cofiep>KaTe/IbHO-MeTOJUYeCKe JTMHUM W3Y4daroTCsl Ha TPOTSUKeHWH [BYX JIeT
o0yueHus B CTapiileid IIIKOJIe, eCTeCTBEHHO JIOTIOJHSS APYT APYTa U MOCTeTeHHO
HaChllllasiCh HOBBIMM TeMaMM U pasfenamu. [laHHBIA KypC SB/SIETCS
WHTerpaTUBHBIM, TIOCKO/BKY 00BenuHsieT B cebe cojep)kaHWe HEeCKOJbKUX
MaTeMaTHUeCKUX [JUCLIUIIIMH: anrebpa, TPUTOHOMETPHs, MaTeMaThuyeCKUid
aHa/n3, TeOpust MHOXXeCTB U 7ip. [Io Mepe TOro Kak yualruecs OBJ/laZleBatoT BCE
Oosiee IIMPDOKMM MaTeMaTHMUeCKWM arlapatoM, y HHX T0C/ieloBaTebHO
(hopmupyeTCst ¥ COBEPLIEHCTBYETCsI yMEHHEe CTPOUTh MaTeMaTHYeCKyr0 MO/iesb
peanbHON CUTYyalluM, TPUMEHSTh 3HaHUs, TIOy4YeHHble B Kypce «Asrebpa u
Hayajla MaTeMaTUueCcKoro aHaavsa», /[Jid pelleHus] CaMOCTOSTe/TbHO
C(pOopMy/IMPOBAHHOM MaTeMaTHYeCKOW 3aJaud, a 3areM HHTEepIpeTHpPOBATh
TOJTyYeHHBIW pe3ybTar.

CopepxaTenbHO-MeTOAMYeCKass JWHUS  «Yucma ¢W - BBIYMCJIEHUSI»
3aBeplIaeT (POpMUPOBaHHE HABBIKOB WCIIO/b30BaHUS [IeMCTBUTE/BHBIX UYMCEI,
KOTopoe ObUIO HauaTO B OCHOBHOW IlKosie. B crapiueli 1mikosie ocoboe
BHUMaHHUe yzenseTcss (OPMUPOBaHHIO MPOYHBIX BBIUMC/IUTENBHBIX HAaBBIKOB,
BK/IIOUAKOIIUX B  Cebs  WCIO/b30BaHWE  PA3/IMUHbIX  (OpM  3amucu
JleICTBUTE/ILHOTO YM(J1a, YMEHVe PaljMOHA/IbHO BBITIOJIHATL JeMCTBUS C HUMM,
flenarth MPUKUIKY, OLEHUBATh pe3ynbraT. OOyuaroliyecs MOnydyaloT HaBbIKHU
NMpUO/MKEHHBIX ~ BLIUMC/IEHWM,  BBITIOJHEHUs  JIeHMCTBUM C  UYHMC/IaMH,
3aMnvcaHHbIMA B CTaH,qapTHof/i ¢opMe, WHCMHO/MB30BAHUS MaTeMaTUYeCKUX
KOHCTaHT, OLIeHUBaHU$1 YUCJIOBBIX BbIpaXKEHUMH.

JIunusi «YpaBHeHUs] U HepaBeHCTBa» peayiu3yeTcss Ha MPOTSHKEeHUU BCEro
o0yueHUs1 B CTapilleil IIKOJie, TOCKOJBbKY B KaK[OM pa3jesie TporpamMmmbl
NpeZlyCMOTPEHO  pellleHWe  COOTBETCTBYIOUMX  3afau.  OOyuaroiuecs
OBJIaJIeBAIOT pAa3/MUHbIMM METOJAMM peLIeHHsl LeJblX, palOHAa/IbHBIX,
VppaLMOHA/IbHBIX, [T0Ka3aTelbHbIX, JOrapU(PMUYECKUX U TPUTOHOMETPUYECKUX
yPaBHEHMM, HEPaBeHCTB U UX crucTeM. [TosyueHHbIe yMeHUs UCIIOb3YOTCS TIPU
WCCeJ0OBaHUA (YHKLUMKA C TOMOLIBIO TMPOU3BOJHOU, peLIeHUH TPUK/IaZHBIX
3a7lau ¥ 3aZlau Ha HaxoyKAeHuWe HauOOJBIINX U HaWMeHbILIWX 3HaueHUi
¢yHkuuu. [laHHas —cojepkaTenbHas JIMHUS BK/IIOYAeT B CeDs  Takxke
(hopMHpOBaHre yMeHUI BBITIONHATL pacuéThl Mo (opmysiam, TipeoOpa3oBaHust
Le/blX, palUdOHalbHBbIX,  MppalMOHaJbHBIX W  TPUTOHOMETPUYECKUX
BBID&)KEHUM, a TakKKe BBIP&KEHWM, COJep)KalUX CTeleHW W JIorapu(pMel.
Bnaropapsi n3yueHuto anrebpanueckoro marepvasna MpPOMCXOJUT AajbHelilliee
pasBUTHE AITOPUTMUYECKOTO M  abCTPAKTHOTO — MBILIEHHs  yJaluXxcs,
(hOPMHUPYIOTCsI HABBIKK [Ie/[yKTUBHBIX PACCyXK/eHUH, paboThl C CUMBOJIbHBIMU
(hopmMamH, Mpe/CTaBAeHUSI 3aKOHOMEPHOCTEN U 3aBUCMMOCTEMN B BU/IE PABEHCTB
1 HepaBeHCTB. AnreOpa mipesyiaraet 3¢ deKTUBHbIE MHCTPYMEHTHI /IJIsl PellieHust
MpaKTUYeCKUX U eCTeCTBeHHO-Hay4YHbIX 33/lau, HarjsiiHO JeMOHCTPUPYeT CBOU
BO3MOJKHOCTH Kak sI3bIKa HayKH.

CopepkaTtenbHO-MeTouyeckasi JUHUS «DyHKUMA U TpaduKu» TeCHO
repervieTaeTcs C JAPYTMMU JIMHUSIMU KypcCa, MOCKOJIbKY B KaKOM-TO CMBbIC/Ie
3a7aéT T0C/Iel0BaTe/IbHOCTh H3y4yeHUsl MaTepuasna. VI3yueHue CTelleHHOH,
M0Ka3aTe/JbHOW, JIOTapUu()MUUECKOW W TPUTOHOMETPUUYECKUX (PYHKLUH, KX



CBOMCTB U TpaUKOB, UCIIOMb30BaHKe (YHKIWN /1JIs1 pellleHus 3a7jau 13 Apyrux
yueOHBIX TIPeJMETOB U pealbHOM >KU3HHU TECHO CBSI3aHO KaK C MaTeMaTHUYeCKUM
aHa/IM30M, TaK W C pellleHHeM ypaBHeHUU W HepaBeHCTB. [Ipu 3ToM 6osbliioe
BHUMaHUe yJensieTcsi (GOPMUPOBAaHHWIO YMeHUsl BblpaXkaTh (opMyIamMu
3aBUCUMOCTU MEX/ly Pa3/MUHbIMU BeJWUMHAMM, MCC/Ie/JOBaTh TOyYeHHbIe
byHKIMM, CTPOUTb MX rpaduku. Marepuan 3TOW cofepKaTenbHOW JIMHUU
HalleJleH Ha pa3BUTHe YMEHUM U HaBBIKOB, TI03BOJISIIOIIMX BbIpaXkaTh
3aBUCUMOCTU MeXy BeJMUMHaMU B pa3/idyHOM dopme: aHaIUTUUeCKOM,
rpaduueckoi ¥ cjioBecHOW. FEro wu3yueHuWe CrHoCOOCTBYeT Ppa3BUTHIO
aJITOPUTMHUYECKOT'0 MBIIIIJIEHHS], CITOCOOHOCTH K 0000IIIeHN 0 U KOHKPeTH3al[1H,
HUCII0/Ib30BAaHUIO aHA/IOTHH.

CopepykaTenbHasi TMHUS «Hauasla MaTeMaTHYeCKOro aHaau3a» I03BOJIsSeT
CYII[eCTBEHHO pacCIIMpUTh KPYr KaK MaTeMaTUueCKuX, TaK W TPHUKIaJHBIX
3aja4, JOCTYIHBIX OOYyYaroOl[UMCsl, Y KOTODPBIX TIOSIBJISIETCS BO3MOXXHOCTh
WCCIeJOBaTh U CTPOUTh Trpaduku (pyHKIMM, OorpejensTh WX HaUOOJIbIINE U
HauMeHbIIIMe 3HaUeHUs], BEIUMC/ISTh TI0IaAU GUTYP U 00BEMBI TeJl, HAXOJUTh
CKOPOCTH U YCKOpeHUsI TpolieccoB. JlaHHasi cojiep)KaTesibHasi JIMHUS OTKPbIBaeT
HOBble BO3MOKHOCTU TIOCTPOEHMSI MaTeMaTUueCKUX MoJiefiell peasibHbIX
CUTYallUii, HaXOXK/IeHUsI HaWIyylllero pellleHusi B TIPUK/IAJHbIX, B TOM YUC/Ie
COLMATbHO-KOHOMHUUECKHUX, 3a/lauax. 3HAaKOMCTBO C OCHOBaMU
MaTeMaTUUeCKOTO  aHa/M3a  CIoCOOCTBYeT — pa3BUTUIO  aOCTPaKTHOTO,
hopMaibHO-/IOrMUeCKOr0 ¥ KpeaTUBHOT'O MbIIIIeHHs, hOPMUPOBAaHHI0 YMeHHUM
pacrio3HaBaThb TMpOsIBJIeHHsI 3aKOHOB MaTeMaTWKW B HayKe, TeXHUKe U
rckycctBe. OOyuarolecs: Y3HalOT O BBIJAIOIUXCSA pe3y/bTaTaX, MOMyueHHBIX
B XO/le Pa3BUTUS MaTeMaTUKU KaK HayKu, U UX aBTOpax.

CopeprkaTenbHO-MeTOAMUeCKasi JIMHUSA «MHOXecTBa W JIOTUKa» B
OCHOBHOM  TIOCBsillieHa  37ieMeHTaM TeOpUM  MHOXeCTB. TeopeTUKo-
MHO>XeCTBEHHbIe TIpeJ[CTaB/eHusI TPOHU3bIBAIOT BeCh KYpC IIKOJbHOU
MaTeMaTUKHU U TIpe/ijlaraloT Haubosiee YHHUBEPCA/IbHBIM SI3bIK, 00beJUHSIOIIUMI
BCe pa3jlebl MaTeMaTWUKU U e€ TPUIOKEeHUW, OHU CBSI3bIBAIOT pa3Hble
MaTeMaThuyeckKde [AUCLUIUIMHBI B efuHoe Ijesoe. [lo3ToMy BaXkHO [aTh
BO3MOKHOCTh  IIIKOJIbBHUKY TIOHMMaThb TeOPeTUKO-MHOKeCTBEHHBIN  S3bIK
COBpeMeHHOM MaTeMaTWKM U WCIO/Mb30BaTh €ro i BbIpaKeHUs CBOUX
MBICJIEH.

B kypce «Anrebpa v Hauajia MaTeMaTHUYeCKOTO aHajM3a» MPUCYTCTBYIOT
TaK’Ke OCHOBbI MaTemMaTM4eCKOTO MO/Ie/IMPOBaHUsl, KOTOpble TIPU3BaHbI
chopMUpOBaTh HAaBBIKM  TIOCTPOEHUSI  Mo/jiefiell  peasibHbIX — CUTYaLUi,
WCCIeIOBaHUS  3THX MoOJle/led C TIOMOIIbIO  armapara anrebpel U
MaTeMaTH4YeCcKOro aHa/iM3a U UHTepIipeTaljuu Mo/lyueHHbIX pe3y/ibTaToB. Takue
3a/laHusl BIJIETeHbl B KaXK/bli W3 pa3/ie/ioB MpPOTrpaMMbl, TIOCKOJ/IbKY BeCh
MaTepuasl Kypca IIMPOKO WCIIO/b3yeTcs Jijisl pellieHrsl PUK/IaiHbIX 3ajau. [1pu
pellleHUM  peasibHbIX  TpPaKTAYECKUX  3a7lad  yualuecss  pa3BUBAIOT
Ha0J/Ir0/1aTeTbHOCTh, YMEHHEe HaxOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCS,
WCIIO/Ib30BaTh  aHajorvio, 0000IaTh ¥ KOHKPETH3WpOBaTh IpobieMy.
NesiTenbHOCTb 110 (POPMUPOBAHWIO HABLIKOB pellleHUs] TPUK/IaJHBbIX 3aj]au
OpraHM3yeTcsl B TIpOljecce H3yuyeHUsT BCeX TeM Kypca «Asrebpa ¥ Hadaia
MaTeMaTUueCcKoro aHaan3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE



B yuye6HOM rulaHe Ha W3ydeHHe Kypca aareOpbl ¥ Hadya/jl MaTeMaTHUeCKOTO
aHasmM3a Ha 6a30BOM ypOBHe OTBOAMTCS 2 uaca B Hefestto B 10 kacce u 3 yaca
B Heziesto B 11 Kimacce, Bcero 3a /iBa rojja o0yuenusi — 170 uacos.



COJEPXXAHUNE YYEBHOI'O KYPCA
10 K/TACC

Yncia v BBIYMCTIeHUS

ParmoHasbHbie urcia. OObIKHOBEHHBIE U [ieCATUYHbIe Ap00H, MPOLIEeHTHI,
OeckoHeuHble MepuoAuueckue Apobu. Apudmeruueckre —orepaluu  C
pallMOHABLHBIMK ~ YKMCaMH,  TpeoOpa30oBaHMsl  UUCJIOBBIX  BbIPDA)KEHUM.
[IpumeHeHue [pobeli U TPOLIEHTOB [ijisi peIllleHrsl TIPUKIAZHbIX 3a/ad U3
pa3/IMuHbIX OTpac/ael 3HaHUM U peaslbHOM >KU3HU.

HenicTBUTeNnbHBIEe uyucaa. PalioHanbHble W MppalMOHaIbHbIE YHUCIIA.
ApudmeTtnueckre orepaliii C JeHCTBUTebHBIMU uvciaMu. [1pubixEéHHbIE
BBIUMCJ/IEHUS, TIpaBW/ia OKpYIJVIEHWs, TIPUKWJKA W OLeHKAa pe3ysbTara
BBIUMCJIEHUN.

CrereHb ¢ UenblM TMoKas3aTeneMm. CraHpapTHas (opma 3anvcu
JIeMICTBUTE/ILHOTO 4Mc/a. Vcronb3oBaHve TOAXOAALIEed (OPMBI  3alMCH
JleICTBUTE/IbHBIX YMCeJT /ISl pellieHrsl TIPAKTUYeCKHX 3a/au M IpeJCcTaBlIeHUs
JlaHHBIX.

ApupmMeTruecKM KOpPeHb HaTypajbHOM  cTemeHW. [leMcTBUSA  C
apu(pMeTHYeCKUMU KOPHSIMA HaTypa/JbHOM CTETeHHU.

CHvHyC, KOCMHYC W TaHTeHC YWCJIOBOTO apryMeHta. ApKCHHYC,
apKKOCHHYC, apKTaHTeHC YMCI0BOr0 apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA

ToyKecTBa U TOXKJeCTBeHHbIe IpeoOpa3oBaHMUs.

[lpeobpa3oBaHue  TPUTOHOMETPUUECKHWX  BbipakeHWd.  OCHOBHBIE
TPUTOHOMETPUUECKHUE (POPMYJIbIL.

YpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pelleHHMe HepaBeHCTBaA.
Meton uHTEpBasoBs.

PeriieHue 1ie/bIX U IpOOHO-pal[MOHATbHBIX YPaBHEHU U HEPABEHCTB.

Perienve uppalMoHabHBIX YPaBHEHUU U HEPaBEeHCTB.

PerieHve TpUroHOMeTPUUYECKHUX YPaBHEHUM.

[IpumeHeHVe ypaBHEHMM W HepPaBeHCTB K PpeELIeHHI0 MaTeMaTUueCKUX
3afiau ¥ 3a/la4 U3 Pa3/inyHbIX 00/1acTel HayKU U peabHOM >KU3HHU.

DyHKIUM ¥ rpaduKu

dyHKIWMs, crnocobbl 3amaHus ¢GyHKUuU. [paduk QyHKIuM. B3aumHO
oOpaTHble PYHKLUH.

O6nacTh oripe/iesieHUs1 1 MHOKeCTBO 3HaueHul GpyHKuuu. Hymu GpyHKumn.
[TpoMe)XyTKH 3HAKOMOCTOSIHCTBA. UETHBIE ¥ HEUETHBIE (DYHKLIUH.

CrerneHHast (PyHKL[MSI C HATypa/IbHBIM U Lie/IbIM MoKa3aTtesnem. Eé cBoucTBa
v rpauk. CBOMCTBa U rpa)MK KOPHS N-0M CTENEeHHU.

TpuroHomeTprueckasi OKPY>KHOCTb, OIpe/ie/ieHhe TPUTOHOMeTPUYEeCKHX
(yHKLMM YMCI0BOTO apryMeHTa.

Hauvana maTemMaTH4eCcKOro aHaausa

[TocnemoBarenbHOCTH,  CIIOCOOBI  3afjaHUs  TIOC/I€[0BaTebHOCTEH.
MOHOTOHHBIE MTOC/IeJ0BaTe/TbHOCTH.

Apudpmerrueckass U reoMeTrpyhyeckas [pOrpeccud. beckoHeuHO
yObIBaroijasi reomerpuueckasi mporpeccusi. Cymma OeckoHeuHO yObIBaroljeit
reoMeTprUYecKoM rnporpeccur. @opMyra CI0XKHBIX MMPOLEHTOB. Vcnosb3oBaHue
MPOrPeCcCUM /ISl PellieHrs peabHbIX 3a/jau NPUK/IaJHOTO XapakTepa.

MHoxecTBa U 10rMKa



MHO0XeCTBO, orepalvy HaJli MHOXXeCcTBaMU. luarpammel Ditiepa—BeHHa.
[IprMeHeHMe TeOpeTHKO-MHOXKeCTBEHHOIO arirapara [jisi OMUCaHUs pealbHbIX
TIPOLIECCOB U sIBJIEHHUH, TTPH PeIlieHnH 3a/1au U3 IPYTuX yueOHbBIX MPeMeTOB.

Omnpenenenuve, TeopeMa, Cjie[[CTBHe, 0Ka3aTelbCTBO.

11 KJTACC

Yucia 4 BbIYMC/IeHUA

HaTypasnbHble U Lenble unicia. [Ipu3Haku JeMMOCTH Lie/bIX UrCes.

CreneHb C paljMoHa bHbIM MoKa3aTesieM. CBOMCTBa CTENeHH!.

Jlorapudm uncina. [lecaTUUHbIE U HaTypasbHble J0rapuMbI.

YpaBHeHHs U HEPABEHCTBA

IIpeobpa3zoBaHue BbIDAKEHHUH, COfiepXKalKX JI0rapU(MBI.

[Tpeobpa3oBaHue BbIpa)KEHW, COZEpPXKAI[UX CTereHW C pPalOHATbHBIM
TIoKasaresieM.

[TpriMepbl TPUTOHOMETPUUECKHX HEPaBEHCTB.

[TokasaTe/nbHbIe YpaBHEHUS] U HEPaBeHCTBa.

JloraprdmMuueckre ypaBHeHUsI U HepaBeHCTBaA.

Cucrembl J/IMHEWHBIX ypaBHeHUW. PellleHWe TIpUK/IagHBIX 3ajay C
MOMOIIbI0 CUCTEMBbI JIMHEHHBIX YPaBHEHUIA.

CucTembl ¥ COBOKYITHOCTH PaLlMOHA/IbHBIX ypaBHEHH U HEPaBEeHCTB.

[lpyiMeHeHre ypaBHEHMi, CUCTEM W HEPaBeHCTB K  peLIeHUI0
MaTeMaTHUeCKHX 3a/jau U 3aflau U3 pa3/IMuHbIX obsiacTell HAyKU U peasibHOU
JKU3HU.

DyHKIUM ¥ rpaduKu

®yukuysa. Ilepuoanueckve ¢yHKIUM. [IpoMeXyTKM MOHOTOHHOCTH
byHKUMHU. MakcuMymbl 1 MUHUMYMBI QyHKIMU. Haubosbliliee v HauMeHblilee
3HaueHUe (PyHKLIMM Ha POMEXXYTKe.

TpuroHomeTpuueckre ¢GyHKIMH, UX CBOWCTBA U rpaduKy.

[Toka3artenibHas 1 jorapupmMuueckas QyHKLMY, UX CBOKMCTBA U IPa(UKU.

Vcrionb3oBanve rpauKoB (YHKLUMM [/ pelleHuss ypaBHeHUH U
JTMHEeWHBIX CUCTEM.

Vcnonb3oBanve rpad@ukoB (QYHKUWAWA 11 UCC/IeL0BaHUS IPOLIECCOB U
3aBUCUMOCTeM, KOTOPble BO3HUKAIOT TPU peIleHuH 3a/lau U3 JPYrux yueOHBIX
NpeIMeTOB U peasibHOM »KH3HHU.

Hauvana maTemMaTH4eCcKOro aHaausa

HenpepriBHble GyHKIMU. MeToJ MHTepBasioB [i/isl pellieHrs HePAaBeHCTB.

IlponsBogHas QyHKUuK. [eomeTpuuecknii W (PU3MUECKUN  CMBICT
MIPOM3BOJHOM.

IIpon3BoziHbBIE  3/IEMEHTApHBIX ~ (QYHKUWHA. DOpMy/Nbl  HAXOXKJEHHs
TIPOM3BOJHON CyMMBI, TIPOHM3BE/IEHHS U YaCTHOTO (YHKLIUH.

[TpriMeHeHre POU3BO/IHOM K MCC/Ie[JOBaHUIO (PYHKLIMK Ha MOHOTOHHOCTh
U 9KcTpeMyMbl. HaxoxgeHue Haubosblllero W HauUMeHBIIEro 3HauyeHus
(YHKLIMN Ha OTpe3Ke.

[MpriMeHeHre TIPOWM3BOJHOW [/ HaXOX/EHHWsI HaWIyullero pelieHus B
MPUK/IAHBIX 3ajayax, JJis Orpe/e/eHusi CKOPOCTH TIpoLecca, 3aZaHHOIO
dbopmyJsiol UM rpauKoM.

ITepBooOpa3Hasi. Tabsuiia meppoobpa3HbIX.

WHTerpan, ero reoMeTpyuueckKuid U (PU3MUECKUM CMbICA. BbiumcieHue
vHTerpasa 1o ¢gopmyne HotoToHa—JleiibHuIIa.



IVNIAHUPYEMBIE PE3YJIBTATBI

OcBoeHne yueOHOro TipegMeTa «MaTeMaThKa» MJO/DKHO 00ecrieurBaTh
JOCTIDKeHHWe Ha ypOBHe cpefHero o0iero o0pa3oBaHUs —ClefyHOIIUX
JMMYHOCTHBIX,  MeTalpeJIMeTHLIX U  TPeAMEeTHBIX  00pa30BaTebHBIX
pe3y/bTaToB:

JINUHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE pe3y/IbTaTbl OCBOEHUSI TpOorpaMMbl yueOHOro TipeameTa
«MaTemaTuKa» XapaKTepu3yHTCs:

['paxkjaHCKOe BOCIIUTaHUE:

C(OPMUPOBAHHOCTBIO ~ TPAK/JAHCKOW  MO3ULMKM  00YydYarolerocs — Kak
aKTUBHOTO U OTBETCTBEHHOTO UjieHa POCCUICKOro 0OIecTBa, Mpe/cTaB/ieHrueM
O MareMaTMUeCKUX OCHOBax (DyHKL[MOHHPOBAHUS pa3UUHbIX CTPYKTYD,
sSIBJIeHNM, TIpoLleyp TpakAaHCKoro obimectBa (BbIOOPHI, OMpPOCHI W TIP.),
yMeHHeM B3aUMOJeNCTBOBaTh C COLMATbHBIMU MHCTUTYTaMH B COOTBETCTBUM C
UX (QYHKUMSMU ¥ Ha3HAUeHHEM.

[TaTproTHuecKoe BOCIIUTaHKE:

c(hOpDMUPOBAaHHOCTbI) ~ POCCUMCKOM  TPaKJAHCKOM  WAEHTUYHOCTH,
yBa)kKeHHsI K MPOLLJIOMY M HacCTOSILEMY POCCUMCKOW MaTeMaTHKU, LIeHHOCTHBIM
OTHOLLIEHWeM K [JOCTW)KEHUSIM POCCUMCKMX MaTeMaTMKOB U POCCUICKOU
MaTeMaTUueCKO IIKOJIbl, K HCIO/b30BaHUIO S3THUX [JOCTM)KEHUW B JPYTUX
HayKaXx, TeXHOJIOTUSX, Cepax SKOHOMUKHU.

lyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHWeM Y XOBHBIX L[eHHOCTeM POCCHKCKOTO Hapo/a;
C()OPMUPOBAHHOCTBID HPABCTBEHHOTO CO3HAHWS, 3TUYECKOrO TOBeJeHus,
CBSI3aHHOTO C TPAaKTUUYeCKUM TpPUMEHeHWeM [JOCT)KeHUM HayKu U
JleITe/IbHOCTBE0  YUEHOr0; OCO3HaHWEM JIMUHOTO BKJaZida B IIOCTPOEHUe
ycToiuuBoro Oyayiero.

OcTeTn4eCcKoe BOCIIUTaHUE:

3CTeTUYECKUM OTHOLLIEHUEM K MUPY, BK/IIOUasi 3CTeTUKY MaTeMaTHueCKUX

3aKOHOMEpPHOCTeH, 00beKTOB, 3a/1ay, pelleHunH, pacCy>kKJeHu;
BOCIIPUMMUHUBOCTBI0O K MaTeMaTMUeCKHMM aclieKTaM pa3/InyHbIX —BH/IOB
MCKYCCTBa.

dus3nyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAaHHOCTbI) YMeHUsI TIPUMEHSITb MaTeMaTU4ecKuhe 3HaHUS B
WHTepecax 30poBOoro u 0Oe3omacHoro o6Opa3a JKH3HH, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO (37I0pOBO€ MHTaHUe, COa/aHCHPOBAHHBIM
peXXUM 3aHSITUU U OT/IbIXa, peryysipHas (u3nueckasi akTUBHOCTbD); (PU3UYECKOT0
COBepILIeHCTBOBaHUSA, TIpU 3aHATUAX CMIOPTUBHO-03J0POBUTE/IbHOU
JesITe/IbHOCTBIO.

TpyZzoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHEM 1[€HHOCTH TPY/10/t00HsT; HHTEpeCcoM K
pasIUuHbIM C(bepaM npo)eCCUOHA/ILHOW  [1eSITeIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOU U e€ TIPU/IOKEHUSIMH, YMEHHEeM COBEpIlaTh OCO3HAHHBIM BHIOOD
Oyayiiel mpodeccuy W peaM30BbIBaTh COOCTBEHHBIE >KW3HEHHBIE TIIAHbI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMueCKoMy oO0Opa30oBaHUIO U
caMo00pa30BaHUIO Ha TIPOTSHKEHUM BCEM >KW3HW; TOTOBHOCTBIO K aKTUBHOMY
y4acTHIO B pellleHUM MPaKTUUeCKUX 3a/j|ady MaTeMaTU4eCKOM HarpaB/IeHHOCTH.

OKOJIOTUUeCKOe BOCIIUTaHUe:



C()OpMUPOBAHHOCTBIO 3KOJIOTUUECKOW KY/IbTYpbl, TTIOHUMaHUeM BJTUSTHUS
COLIMA/IbHO-5KOHOMUUECKUX ~ TIPOLIeCCOB  Ha  COCTOSIHWE  TPUPOJHOU U
COL[MA/ILHOW Cpejibl, OCO3HaHWEeM TJI00a/BbHOTO XapakKTepa 3KOJIOTHYeCKUX
npobsieM; oOpueHTalveld Ha TpUMeHeHWe MaTeMaTUYeCKUX 3HaHWM [yis
pelieHUst 3a7lay B 00/1aCTH OKpY»Karolleil cpe/ibl, MJIaHUPOBAHUS TTOCTYNKOB U
OLIEHKU X BO3MOXKHBIX MOC/Ie/ICTBUM /1Ji1 OKPY>KatoIlleid Cpe/ibl.

LleHHOCTH HAay4YHOT'O TTO3HAHMUSI:

C()OpMHUPOBaHHOCTBIO MU POBO33peHMS, COOTBETCTBYHOLLIETO
COBPEMEHHOMY YyPOBHIO Da3BUTUS HAyKd U OOILECTBEHHOM TIPAKTHKHY,
MOHUMAaHWEeM MaTeMaTUUeCKON HayKu Kak C)epbl uesloBeuecKou esTebHOCTH,
3TAroB eé pa3BUTUS U 3HAUMMOCTU JJIs pa3BUTHsI LIUBWIM3ALIUY; OBJ/aZileHUeM
A3bIKOM MaTeMaTWKU U MaTeMaTH4yeCKoW Ky/JbTYpPOW KakK CpeZiCTBOM IO3HaHUs
MHpa; TOTOBHOCTBIO OCYLIECTB/STh IPOEKTHYD U MCC/Ie0BaTeIbCKYyO
JesiTe/IbHOCTh UHIMBU/YabHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATHI

MeTtaripejMeTHbIe pe3y/bTaThbl OCBOEHHsI IPOrpaMMbl yueOHOTO mpeiMeTa
«Marematyrka» XapaKTepU3yTCs OBJIaJileHeM YHUBEPCa/JIbHBIMU
no3HaeameabHbIMU  OeliCmeUsIMU, YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHUBepCAAbHbIMU pe2yAsimueHbIMU 0elicmausiMu.

1) YHueepcanvHble no3HasamesnbHble Oelicmeus, obecneuugarom
¢opmuposaHue 6a3oebix KOZHUMUBHbIX npoyecco8 obyuarowjuxcsi (oceoeHue
Memoo0O8 NO3HAHUSL  OKPyXCamwe20 Mupd; npuMeHeHue  /102UYecKux,
uccnedogamenbcKux onepayuli, ymeHuli pabomams ¢ uHgpopmayueti).

basoBble jornueckre JenCTBUSA:

* BBISIB/IATH M XapaKTepu30BaTh CylLleCTBeHHbIe TIPU3HAKH
MaTeMaTHUeCKUX 0OBeKTOB, TIOHSTH, OTHOIIIEHUN MeXAy MOHSITUSIMU;
(dopMynpoBaTth onpezeneHus TTOHSITUM; yCTaHaB/IUBaTh
CyILleCTBeHHbIN TPU3HAK KlacCU(UKaliK, OCHOBaHUS AJisi 0000IIeHus
Y CPaBHEHUS1, KpUTEPUU MMPOBOJAMMOIO aHa/IN3a;

e BOCIpPUHUMAThL, (HOpPMYJ/UPOBaTh U TPeoOpa30BbIBATH CY’KIEHUS:
yTBep/WTE/IbHbIe U OTpUIlaTe/bHbIe, eJUHUUHbIe, YaCTHbIe W OOIIue;
YCJIOBHBIE;

e BBIIB/IATH MaTeMaTHUeCKHMe 3aKOHOMEPDHOCTH, B3aWUMOCBSI3U U
npoTUBOpeunsi B (hakTaX, AAHHBIX, HAOMIOAEHUSIX U YTBEpPXKIEHUSX;
npejjiaraTb ~ KpPUTEPUM [l BbISIBJIEHWS  3aKOHOMEpDHOCTEH U
MIPOTHBOPEYNY;

e JleslaThb BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHWKH, J€NYKTUBHBIX U
VH/YKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHHH 10 aHaJIOTUH;

e TMPOBOJAUTH  CAMOCTOSITE/IBHO  Jl0OKa3aTe/lbCTBA  MaTeMaThYeCKUX
yTBep)XJeHuld  (mpsMble W OT  TPOTUBHOIO),  BBICTPAUBaTh
aprymMeHTalu0,  TMPUBOJAUTb  TIPUMEPBl W KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE CYXK/[€HUSI U BHIBOZDI;

« BbIOMpaTh Criocob pellieHUs] yueOHOM 3ajaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosee MOAXOAAMIUNA C YUETOM
CaMOCTOSITE/IbHO BbI/Ie/IEHHBIX KPUTEPHUEB).

ba3oBble uccefoBaTeibCKue 1edCTBUS:

e WCMOJIb30BaThb  BOMPOCHI KAk MCC/Ie0BaTeNbCKAA ~ WUHCTPYMEHT
MO3HaHWsA; (POPMY/IMPOBAaTh BOIPOCHI, (PUKCHPYIOIME TPOTHBOpEYHe,



npo0JieMy, yCTaHaB/IMBaTh UCKOMOE U IaHHOe, (POPMHPOBATh TUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHHE;

MPOBOIUTH ~ CaMOCTOSITe/TbHO  CIJIAHWUPOBAHHBIA  SKCIIEPUMEHT,
WCC/ielIoBaHWe 10 YCTAaHOBJIEHWIO 0COOEHHOCTeM MaTeMaTUYecKoro
00beKTa, SIBJIEHWs], TPOIlecca, BBLISIBJIEHUIO 3aBUCUMOCTEM MEXIY
00BeKTaMH, SIBJIEHUSIMH, TIPOI[ECCAMU;

CaMOCTOSITeJTbHO ~ (hOpMy/IUpOBaTh  0000IIeHHsT U BBIBOZABI  I10
pe3y/bTaTaM TIPOBeEHHOT0 HAOMIO/IeHUs], UCCIe/JOBaHUsl, OIleHUBaTh
JIOCTOBEPHOCTh MOTyUYeHHBIX Pe3yJ/IbTaTOB, BEIBOLOB U 0000ITIeHMIA;
TIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE TPOIL[eCCa, a TakKKe BbIJIBUTaTh
TIPE/ITI0JIO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ nHdpopmaruei:

BBISIB/ISITE e(bULUTHI MH(OPMALUK, JaHHBIX, HEOOXOUMBIX [IJIsT OTBETa
Ha BOMPOC U /ISl PelLlleHns 3a/,auu;

BbIOMpaTh MHGOpPMAIMI0 W3 WCTOYHUKOB  Pa3/MUHBIX  THIIOB,
aHa/IM3UPOBATh, CUCTEMaTU3UPOBaTh 17} VHTEePIPeTUPOBaTh
MH(OPMAaLMIO Pa3/MYHbIX BUZOB U (DOPM Tpe/ICTaB/IeHNS;
CTPYKTYPUPOBaTh HWH(OpPMaLMI0, TpPeACTaBIATh €€ B pas3/InYHbIX
¢dbopMax, WTIOCTPUPOBATh rpapUuecKy;

OLleHMBaTb  HaJ&KHOCTb  HWHPOpPMaLMA IO  CaMOCTOSITEIbHO
Cc(hOpMy/IMPOBAHHBIM KPUTEPHSIM.

2) YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom
C(OpMUPOBAHHOCMb COYUA/IbHBIX HABBIKO8 0OYUAOUWJUXCHL.
O

1leHue:
BOCIIDUHUMAaTb U (OPMYJIMPOBATh CYXJAEHHWS B COOTBETCTBUU C
YC/AOBUSIMH W LesIMA OOIIeHus]; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh
CBOKO TOYKY 3p€HHs B YCTHbIX W NMCbMEHHBbIX TeKCTaxX, /[JaBaTh
MOSICHEHUS TI0 XOZY pelleHrsl 3a/j|auyd, KOMMEeHTUPOBaTh MOJIyUYeHHbIN
pe3yJ/IbTar;

B Xofle 0OCy)K/leHUs 3a/laBaThb BOIIPOCHI TI0 CYIIIECTBY 00Cy’kZaeMoi
TeMbl, TIPOO/IeMBI, pelllaeMOoM 3aflauk, BbICKA3bIBaTh WeU, HalleJleHHbIe
Ha TOWCK pelleHus]; COMOCTaB/SATbh CBOU CYXJAEHUS C CYKIeHUSIMHU
OPYTUX YYaCTHUKOB [uajiora, 0OHApy)KUBaTh pa3/iMuue U CXOJCTBO
MO3WLIMK; B KOPPeKTHOW (hopMe (OpMyJ/IMpOBaTh pa3HOI/IACHUS, CBOU
BO3pakeHUs;

Mpe/CTaB/IATh  pe3y/bTaTbl  pelleHusl  3aJaud, SKCIepUMeHTa,
WCC/IeIOBaHUs], TIPOEKTa; CAMOCTOSITeJIbHO  BbIOMpaTh  Qopmar
BBICTYIUJIEHUsT C Y4YéTOM 3a/lad TMpe3eHTaluud U 0ocobOeHHOCTel
ayIUTOPHUHU.

CoTpyAHUYeCTBO:

MOHUMaTh U MCMOJIb30BaTh  TpeUMMyIllleCTBa  KOMaHJHOW U
WHAWBU/Iya/lIbHOM pabOThI TIPU pellleHnyd yueOHBIX 3a/iay; TPUHAMATh
1lelb COBMECTHOW  JleITe/IbHOCTH, IIJlaHUPOBaTh  OpraHM3aliuio
COBMeCTHOM paboThl, pacrpefensaTb BHABI pabOT, [JOroBapHBaThCH,
oOcyXzaTh TIpoLjecC W pe3yjabTaT paboThkl; 0000IIaTh MHEHUs
HEeCKOJIbKUX JTFO/IeH;

yuaCTBOBaTh B TPYyMMOBLIX ¢dopMax paboTel (0OCyXzaeHus, oOMeH
MHEHWM, «MO3TOBble INTYPMbl» W WHBIE); BBITIOJHATHL CBOIO YacCTh
paboThl ¥ KOOPAWHHMPOBATH CBOW MEWCTBUS C APYTMMU UjeHaMu
KOMaH/Ibl; OlleHHMBaTh KaueCTBO CBOEro BKJajla B OOIUi MPOAYKT IO
KpuTepusiM, chOpMy/TMPOBaHHbIM yUYaCTHUKaMU B3aUMO/1eHCTBUSI.



3)  YHugepcanbHble  pe2yasimu@Hble  Oelicmeus,  obecneuusarom
(hopmupoeaHue CMbICA08bLX YCMAHOBOK U HCU3HEHHbLX HABbIKOS JIUYHOCMU.

Camoopranu3sarys:

COCTaBJISATh TU/IaH, aJTOPUTM pellleHrsl 3aflaud, BbIOMpaTh Crocob
pellieHUss C YUYETOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHMpOBaThb YW KOPPEKTHPOBAaTb BAapUaHTHI peLIeHHM C YYETOM HOBOU
vH(OopMaLuu.

CaMOKOHTPOJIb:

e B/a/leTb HaBbIKaMU I103HABATeJbHOM peQuIeKCMM KaK OCO3HaHUS
COBepLIaeMbIX  JEeWCTBUM UM  MBICJIMTENBHBIX  TPOLIECCOB,  HUX
pe3y/bTaToB; BJa/leTh CIIOCO0AMU CaMOTIPOBEPKH, CaMOKOHTPOJIS
TrpoLiecca ¥ pe3yJbTara pelleHus MaTeMaTH4eCKoU 3a/jauu;

e TMpeJBUJETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYThb IIPU peLIeHWH
3a/lauyM, BHOCUTb KOPDEKTMBBI B [IeSTeJIbHOCTb Ha OCHOBE HOBBIX
00CTOSITENTBCTB,  JAHHBIX,  HaWEHHBIX  OLIMOOK,  BBISIBJIEHHBIX
TPYZHOCTeW;

e OLIEHMBaTh COOTBETCTBHE pe3yJ/ibTaTa Lield U YyCJIOBUSM, OOBSICHATH
TIPUYMHBI JOCTWKEHHUSI U HeJOCTY)KEeHUS pPe3yJ/IbTaTOB JesiTebHOCTH,
HaXO[UTh OIMINOKY, AaBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

OcBoeHne yuyeOHOTO Kypca «Anrebpa W Hauala MaTeMaTUUYeCKOTO
aHa/M3a» Ha YpOBHe cpefHero o0ijero oOpa3oBaHUs AO/DKHO 00ecrieunBaTh
JIOCTIDKEHHe CJIeYIONUX ITpeIMeTHBIX 00pa30BaTe/TbHBIX Pe3y/IbTaToB:

10 KJTACC

Yuc/ia 4 BbIYUC/IeHUA

OneprpoBaTh TMOHSTUSIMU: palMOHAJbHOE U JeWCTBUTENbHOe UHCIIO,
0OBIKHOBEeHHas1 U leCsITUUHasi [po0b, TIPOLIEHTHI.

BbIMOMHATE — apu(mMeThuecKde oOrnepaudd C  palUdOHAJbHBIMM U
JeNCTBUTE/IbHBIMU YMC/IaMHU.

BBINMO/HATE ~ TPUOKEHHBIE — BBIUMC/IEHWS,  UCTOMb3ys  TIpaBU/Ia
OKpYTJIeHUs], [lefiaTb IPUKUKY U OLIeHKY pe3y/ibTaTa BbIYMC/IeHUH.

OreprpoBaTh MOHSTHSMH: CTENEHb C LIe/IbIM T0Ka3aTe/ieM; CTaHapTHas
(hopMa 3amMcK [IEMCTBUTENBHOIO YKC/a, KOPEHb HAaTypalbHOW CTereHw;
WCTO0JIb30BaTh MOAXOAALYI0 (OpPMY 3amucu JeUCTBUTEbHBIX YMCeNn [
pellieHusi MPaKTUUeCKUX 3aZiau U Mpe/iCTaB/eHus JaHHBIX.

OneprpoBaTh MOHSTUSIMU: CHHYC, KOCUHYC W TaHTeHC IPOU3BOJILHOTO
yr7a; WCIMOb30BaTh 3allkMCh TIPOM3BOJBHOTO yryia 4Yepe3 oOpaTHbie
TPUTOHOMeTpUYecKre GyHKIUU.

YpaBHeHHs ¥ HEPaBeHCTBA

OneprpoBaTh MOHATUSMU: TOXKJECTBO, YpaBHEHHe, HePABEHCTBO; 1iesioe,
paLMoHanbHoe, VppaloHaIbHOe ypaBHeHue, HEepaBeHCTBO;
TPUTOHOMETPUUECKOe YPaBHEHUE;

BbInoHsaTE mpeoOpa3oBaHUsi TPUTOHOMETPUUECKUX BbIPa)KEHU U pelllaTh
TPUTOHOMETPUUYECKHe YpaBHEHUSI.

BbInoHsaTe ipeobpa3oBaHust 11e/bIX, PALMOHAIBHBIX W MPpaLMOHAIbHBIX
BLIDOKEHUII W pelllaTh OCHOBHble THWIbI Le/bIX, palMOHaJbHbIX U
VppaLMOHA/IbHBIX YPaBHEHUI U HePaBeHCTB.



[IpumeHsITE ypaBHEHMSI M HEpaBeHCTBA [JIsl pelleHus] MaTeMaThYeCKUX
3afiau ¥ 3a/la4 U3 Pa3/inyHbIX 00/1acTel HayKU U peaslbHOM >KU3HHU.

MogenupoBaTh peajibHble CHTYal[iM Ha si3blke anreOpbl, COCTaBJISThH
BBID@)KEHUs], YpaBHEHMs, HepaBeHCTBAa MO YC/IOBHIO 3a/aud, WCC/Ie[0BaTh
TIOCTPOEHHbIe MO/Ie/Y C WCT0/Ib30BaHKeM arirapaTa aareopsil.

DyHKIMHU U rpauKu

OmnepupoBaTh MOHATUSIMU: (YHKLUS, CrocoObl 3afaHusi (QyHKLUH,
00J1acTh Orpefie/ieHHsI 1 MHOXKeCTBO 3HaueHWM (YHKUWH, Tpapuk (QyHKIH,
B3aMMHO 0bOpaTHbIe QyHKIIUH.

OnepupoBaTh MNOHATUSAMHU: UYETHOCTH W HEUYETHOCTb (YHKLWW, HYJIU
(YHKLMH, TIPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Vcrionb3oBaThk rpad@yky GyHKUWN [J/1s1 pelleHrs] ypaBHEHUM.

Crpoutb ¥ uWTaTh TIpaUKMA JIMHEWHOW (QYHKUWW, KBaJpaTUYHOU
(YHKLWHW, CTENIEHHOW (DYHKL[MY C L]e/IbIM TTOKa3aTesieM.

Wcrnonb3oBaTe rpaduky (QYHKUMW [/ UCC/IEe0BaHUsl TIPOLIECCOB U
3aBUCUMOCTeM TPU pellieHUH 3a/jau U3 APyruX yueOHbIX TIPeJMEeTOB U peaibHOU
JKW3HH; BbIpaKaTh (DOPMY/IaMy 3aBUCUMOCTHU MeX/ly BeJTMUMHAMU.

Hauajia MaTeMaTH4eCKOro aHaausa

OnepupoBaTh MOHATUSMH: TOC/A€[0BAaTe/bHOCTb, apumMeTrueckas u
reoMeTpruyecKas Mporpeccuu.

OmnepupoBaTh MOHATUSAMU: OeCKOHeUHO YyObIBaroIlas reoMeTpuyecKas
nporpeccusi, cymma 6eCKOHeYHO yObIBarolIieil reoMeTpruuecKoi Iporpeccuy.

3a/iaBaTh 110C/1e/J0BaTe/IbHOCTH PAa3/IMUHBIMU CIIOCOOAMHU.

Wcnonp30BaTh CBOMCTBA I0C/I€/I0BaTe/JIbHOCTEM W TNPOTPeccuu st
pellleHNs peasibHbIX 3a/lau NMPUK/IaJHOr0 Xapakrepa.

MHoxecTBa U J10rMKa

OnepupoBaTh MOHATHUSMHU: MHOXKECTBO, OIepaljiy HaJi MHOXKeCTBaMHU.

Vcrionb30oBaTh  TeOPETUKO-MHOXKECTBEHHBIM — amrapaT [Jii  ONWCaHus
peanbHBIX TPOLIECCOB W SIBJIEHWH, TIPY pellleHuH 3afiau U3 [IPYTUx yueOHbIX
TpeIMETOB.

OnepupoBaTb  MOHATUSIMU:  OIpeJie/leHHde,  TeopeMa,  Clle[iCTBUe,
[0Ka3aTesbCTBO.

11 KJTACC

Ymncia v BbIYMCIeHUS

OnepupoBaTh MOHATHUSAMM: HaTypajibHOE, 1L[e/loe YKC/I0; HWCII0/Ib30BaTh
MPU3HAKU [IeIMMOCTU Le/IbIX YMCesl, Ppas3/o)kKeHWe UWcCla Ha TMpPOCThIe
MHOXXUTEJIM 1 pelieHus 3ajadu.

OnepupoBaTh MOHSATHUEM: CTeIeHb C PALMOHAIbHBIM 0Ka3aTesieM.

OnepupoBaTh NOHATUSAMM: JIOTApU(M YKCIIa, JeCATUYHbIE U HaTypa/ibHble
Jorapu(MBsl.

YpaBHeHus1 1 HepaBeHCTBA

[lpuMeHsITH CBOMCTBA CTereHW [jisi TpeoOpa3oBaHUsl BbIpaXKeHUH;
OIepypoBaTh MOHATHSMU: TOKa3aTeJbHOe YpaBHEHHWe UM HepaBeHCTBO; pellaThb
OCHOBHBIE THUIIbI [T0Ka3aTe/IbHbIX YPDaBHEHUW Y HEPABEHCTB.

BhInosiHATE  TIpeoOpa3oBaHusl BbIpaKEHWM, COleprKalllixX JiorapuMmbi;
ONepupoBaTh TIOHATHSMH: JIOrapu(pMUUecKoe ypaBHEHHe U HEpPaBEHCTBO;
peraTh OCHOBHbIE THIIbI JIOTAPU(PMUUECKUX YPABHEHNH I HEDABEHCTB.

HaxouTe pelieHns: NpOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEMHBIX YPaBHEHUU U eé pelleHue;
WCIIO/Ib30BaTh CUCTEMY JIMHEWHBIX ypaBHEHWM /i pelleHHs TPaKTUYeCKHUX
3a/au.

HaxomuTe  pelleHusi  MOpPOCTEMIIMX  CUCTEM U COBOKYIHOCTEH
palMOHA/IbHBIX YPaBHEHWH Y HEPABEHCTB.

MogenupoBaTh peajibHble CHTYal[dd Ha si3blke anreOpbl, COCTaBJISAThH
BbID&)KEHUS], yPaBHEHUS, HEpaBEeHCTBA M CHUCTEMBbI I10 YC/IOBHIO 3a/auM,
WCCJIeIoBaTh MOCTPOEHHBIe MO/IeJTU C UCTIO/Ih30BAHKEM arlfapara aare0phbl.

DyHKIMHU U rpaduKu

OnepupoBaTh TIOHATUSIMU: TepUojuYecKass (QyHKLUWS, TPOMEXYTKA
MOHOTOHHOCTH (DYHKLMM, TOUKM 3KCTpeMyMa (YHKIMM, HauOosblliee W
HavMeHblllee 3HaueHusi (YHKLMM Ha TIPOMEKYTKe; WCII0/Ib30BaTh WX I
YCCe0BaHus (DyHKLIMH, 3a/JaHHOM rparKoM.

OnepupoBaTh NOHATUAMM: FPAPUKUA MOKa3aTeTbHOM, JTOrapupmMrUUIecKomn U
TPUTOHOMETPUUYECKUX (PYHKLIMM; n300paXkaTb UX Ha KOOPAWHATHOM IJIOCKOCTU
Y VICTTI0JIb30BAaTh /IJIs1 pellleHUs] ypaBHeHUH Y HePaBeHCTB.

N300pakaTh Ha KOODAMHATHOW TUIOCKOCTH TpaduKy JIMHEMHbIX
yYPaBHEHMM U UCTI0/Ib30BaTh UX /IS peLleHUs] CUCTEMbI JIMHEMHBIX yPaBHEHUM.

Wcrnonb3oBaTe rpaduky (QYHKUMW [/ UCC/Ie0BaHUsl TPOLIECCOB U
3aBUCUMOCTeN 13 APYTUX yueOHbIX AUCLIUTIINH.

Havana maTemMaTH4eCcKOro aHaausa

OnepupoBaTh MOHATUSAMM: HeNpepblBHas (YHKLUS; T[POM3BOJHAs
(YHKLIMW; MCIT0/Ib30BaTh Fr€OMETPUUECKUU U (PU3UUeCKUN CMBIC/ TTPOU3BOSHOU
J/1s1 peLleHus 3a/1au.

HaxoguTe  mOpou3BOJHBIE  37€MEHTapHbIX  (DYHKOMM,  BBIYUCJIATH
MPOU3BO/HbIE CYyMMBI, TIPOU3BE/|€HNS, YACTHOTO (PYHKLMM.

Vcrionb3oBaTe  MNPOM3BOJHYIO  [JII  MCCIAEeOBaHWS  (PYHKLMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, TPUMEHSTb pe3y/bTaTbl MCCIEeJ0BaHUA K
MOCTPOEHUIO rpaUKOB.

Vicrionb30BaTh TIPOM3BOAHYIO [/IS1 HAXOXKJEHUS] HAWIYYlllero perieHusi B
TMPUKJ/IaJIHBIX, B TOM UMCJIe COLMaTbHO-5KOHOMUUECKUX, 3a/jayax.

OmnepupoBaTh TMOHATUSAMU: T[epBooOpa3Hasi W UWHTerpaa; TIOHUMATh
reoMeTpUYeCcKUr U (pU3MYeCcKri CMBIC/I MHTerpa’a.

Haxomute miepBooOpa3Hble  37eMeHTapHbIX  (YHKIUMA;  BBIUMC/ISATH
uHTerpat 1o gopmysie HetoToHa—/IeliOHUIIA.

PeraTe npuk/iagHele 3ajauM, B TOM UKCJ/Ie COLMATbHO-9KOHOMUYECKOT0 U
(13nUecKoro xapakrepa, CpeJjCTBaMA MaTeMaTUUeCKOro aHasvs3a.



TEMATHNYECKOE IVIAHUPOBAHUE

10 KJ/TIACC
No KosimuecTBO uacoB
HaunMeHoBaHMe pa3/e/ioB OnekTpoHHbIe (UG poBHIe)
o/ KoHTpo/bHEIE IIpakTHyeckue
U TeM NPOrpaMmabl Bcero oOpa3oBaTe/bHBIE PecypChl
L padoThI paboThI
MHoxecTBa
al[MOHa/IbHBIX U
1 peECTBI/ITEHLHHX quces 14 1 Bubmmorexa LIOK
A ) https://m.edsoo.ru/1568aba3
PanioHanbHbIe ypaBHeHUs
Y HepaBeHCTBa
DYHKIINY U TPa(UKHU.
2 C'I}‘]enK;{b o eIJ)IL?:VI 6 Bubmiorexa [IOK
H https://m.edsoo.ru/1568aba3
roKasaTesieM
ApudmeTrueckuii KOpeHb
3 N—0i1 CTerneHwu. 18 1 bubnuoreka LIOK
NppanoHansHbie https://m.edsoo.ru/1568aba3
ypaBHEHUs1 ¥ HepaBeHCTBa
DopmyJibl
4 T I/Il:l)"OIZOMET yn. TpUroHom 22 1 Bubnworexa LIOK
P UM TP https://m.edsoo.ru/1568aba3
eTpUueckKue ypaBHeHUs!
5 [TocnepoBaTeIbHOCTU U c bubmioreka LIOK
porpeccuu https://m.edsoo.ru/1568aba3
5 [ToBTOpeHUe, 060011IeHYE, 3 1 bubmioreka LIOK
CHCTeMaTH3al[ysl 3HAaHUM https://m.edsoo.ru/1568aba3




OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 K/TACC

quciaa

Ne KosnuecTBo yacoB
HaunmMeHoBaHMe pa3/e/ioB OnekTpoHHbIe (UG poBbIe)
o/ KoHTpo/1bHBIE IIpakTHyeckue
4 TeM NPOrpamMMmblI Bcero oOpa3oBaTe/bHbIE PeCypChl
L padoThI paboThI
CrereHb C paLiOHa/IbHBIM
roKasaTeseM. Bub LOK
nbnoTeka
ITokasaTesnbHas QyHKLUS.
ymxiy 12 1 https://m.edsoo.ru/f11c4afd
[TokasarenbHble ypaBHEHUS
Y HepaBeHCTBa
Jlorapudmuueckasi
5 byHKIMS. 12 bubmoreka LIOK
Jlorapudmuueckue https://m.edsoo.ru/f11c4afd
yPaBHEHHS U HepaBeHCTBa
TpuroHomeTpuueckue
GyHKUMY U UX rpaduKy. bubmoteka LIOK
3 9 1
TpuroHomeTpuueckue https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
[Tpou3Bo/Hasl. bubnuoreka LIOK
4 . 24 1
IIpyMeHeHue TPOU3BOAHOU https://m.edsoo.ru/f11c4afd
c WNurerpan u ero 9 bubmioreka LIOK
TIPUMEeHeHUs https://m.edsoo.ru/f11c4afd
N bubnuoreka LIOK
6 Cucre aBHe
HCTEMBL YDABHEHHH 12 1 https://m.edsoo.ru/f11c4afd
7 HaTtypanbHbie U 1je/ibie 5 bubmioreka LIOK

https://m.edsoo.ru/f11cdafd




[ToBTOpeHUe, 060011IeHYE,
CUCTeMaTu3aLys 3HaHUH

18

bubmoreka [IOK
https://m.edsoo.ru/f11c4afd

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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IIOYPOYHOE IVTIAHUPOBAHUE

11 KITACC
N KonmuecTBo yacoB J/1IeKTpPOHHBIE
_ ara nudpoBkIe
n/ Tema ypoka KoHTpo/bHBIE JomaiiHee A op
Bcero U3yUYeHHs oOpa3oBare/IbHbIE
n padoThI 3alaHHe
pecypchbl
CreneHs C palOHa/IbHBIM Brbmaorexa [JOK
1 pat 1 85, Ne57 - 60(uer) https://m.edsoo.ru/a52939b
roKa3areseMm 3
bubmoreka IIOK
2 CBolicTBa CTerneH: 1 85, Ne62 - 65(1e) https://m.edsoo.ru/ff60140
8
ITpeoOpa3oBaHue bubnuoreka LIOK
. Ne66 - 68(ueT) .
3 BbIp&)KeHUH, COZleprKalliux 1 https://m.edsoo.ru/3d87e24
parfioHa/IbHbIE CTETIeHH 8
[Tpeobpa3oBaHue bubnuoreka IIOK
. Ne69 - 71(uer) .
4 BbIPaKEHWUM, COZleprKalliX 1 https://m.edsoo.ru/343c6b6
paryioHa/IbHbIE CTeTIeH! 4
[Tpeobpa3oBaHue bubmoteka LIOK
. No72 - 74(ueT) )
5 BbIPaKEHWUM, COZeprKallrX 1 https://m.edsoo.ru/4064d35
palioHa/IbHbIe CTeIIeH! 4
[Toka3aTesnbHbIe ypaBHEHUS 812 - 13, No209 - Brbmorexa LOK
6 1 211(veT) https://m.edsoo.ru/be76320
Y HepaBeHCTBa .
7 TTokasaTe/ibHbIE YPAaBHEHUS 1 §12 - 13, Ne213 - Bubrorteka ITOK

Y HepaBeHCTBa

https://m.edsoo.ru/3d40800




216(ueT)

9

[TokasaTenbHble YpaBHEHUS

812 - 13, Ne228 -

bubmmoreka LIOK

HaTypa/bHble JIorapupMbl

8 229(yeT) https://m.edsoo.ru/bd5ffOe
Y HepaBeHCTBa c
[Toka3aTesibHbIe ypaBHEHUS 812 - 13, Ne231 - Bubmorexa OK
9 233(ueT) https://m.edsoo.ru/cebf10c
1 HepaBeHCTBa 5
[Toka3zaTte/ibHble YpaBHEHUS 812 -13, No235 - Brbmiorexa LOK
10 236(yveT) https://m.edsoo.ru/536de72
Y HepaBeHCTBa .
[MToka3zaTenbHast PyHKLIHS, 811, Ne192 - Bubmioreka LIOK
11 . . 195(veT) https://m.edsoo.ru/85bc813
eé cBolicTBa U rpauk 5
KoHTpospHas paboTa mo
Teme "CTeleHb C
paLOHa/IbHbIM bubmoreka IIOK
12 TI0Ka3aTeJIeM. bes safanus https://m.edsoo.ru/58e8e2f
[MToka3zaTenbHast PyHKIHS. 2
[Toka3aTe/ibHble ypaBHEHUS
Y HepaBeHCTBa"
8§15 - 16, Ne267 - bubnuoreka IIOK
13 Jlorapudm uucia 270(4eT) https://m.edsoo.ru/3e3230d
4
Tlecsmianble 8§17, Ne301 - bubmoTeka LIOK
14 303(yer) https://m.edsoo.ru/1ea7216

2




[Tpeobpa3oBaHue

Ne275, 279

bubmmoreka LIOK

15 BbIpa)KeHUM, COZieprKallux https://m.edsoo.ru/da48154
norapuMbl d

16 [Tpeobpa3oBaHue Bbubmmoreka [JOK
BbIP&KEHUH, COZleprKallrX Ne284, 289 https://m.edsoo.ru/4beff03
noraprMbl b

17 [Tpeobpa3oBaHue bubnuoreka LIOK
BBID&KEHUH, COZleprKallnX Ne291, 293 https://m.edsoo.ru/fe189f2
norapudmbi d

18 [Tpeobpa3oBaHue bubmoteka LIOK
BBID@KEHUI, CO/lepKalluX Ne295, 297 https://m.edsoo.ru/fadb8aa
norapu@msl 5
Jlorapudmuueckue 819 - 20, Ne337 - Bubmiorexa [IOK

19 339(yer) https://m.edsoo.ru/3034724
ypaBHEHHs1 U HepaBeHCTBa .
Jlorapudmuueckue 819 - 20, Ne341 - Bubmiorexa LIOK

20 343(ueT) https://m.edsoo.ru/712ac2d
ypPaBHEHHs1 U HepaBeHCTBa 9
Jlorapudmuueckue 819 - 20, Ne354 - Bubmiorexa IOK

21 355(yeT) https://m.edsoo.ru/9e3f4bc
ypaBHEeHHs1 U HepaBeHCTBa 9
Jlorapudmuueckue 819 - 20, Ne356 - BuGmorexa [IOK

22 357(ueT) https://m.edsoo.ru/15bclcf
ypaBHEHHs1 U HepaBeHCTBa b

23 Jlorapudmuueckasi 8§18, Ne321 - bubnuoreka LIOK
byHKIMs, e€é CBOMCTBA U 323(4eT) https://m.edsoo.ru/d68bbe9

rpaduk

d




Jlorapudmuueckas

bes3 3agaHu4

bubmmoreka LIOK

24 ¢byHKLUYSs, eé CBOWCTBA U https://m.edsoo.ru/9d10205
rpaduk 1

25 Tpuronomerpuyeckue § 38 - yunTb; Ne 691 Bbubmmoreka [JOK
(GyHKI[UM, UX CBOWCTBA U - 694 https://m.edsoo.ru/beeff64
rpavku 6

26 Tpuronomerpuyeckue § 39 - yunTb; Ne 700, bubmoreka LJOK
(GyHKI[MM, UX CBOWCTBA U 704 https://m.edsoo.ru/d2e4601
rpaduku b

27 Tpuronomerpuyeckue § 40 - yunTb; Ne 710, bubnuoreka IIOK
GbyHKIMM, UX CBOWCTBA U 716, 720 https://m.edsoo.ru/ba9da96
rpaduKu d

28 TpuroHomeTpuyeckue § 41 - yuntb; Ne 722, bubnuoreka IIOK
(byHKLMM, UX CBONCTBA U 729 https://m.edsoo.ru/24ab3c5
rpaduKu 3

29 [Tpumepsbl § 42 - yunTb; Ne 735, bubmoreka IIOK
TPUTOHOMETPUYECKUX 739, 742 https://m.edsoo.ru/5272b9a
HEPABEeHCTB 1

30 [TpumepsI § 43 - yuuTb; Ne 750, bubmoreka LIOK
TPUTOHOMETPUYECKUX 759, 768 https://m.edsoo.ru/0c83739
HepaBeHCTB 7

31 [Iprmepsbl § 44 - yyutb; Ne 770, Bbubmoreka [JOK
TPUT'OHOMETPUUECKUX 774, 779 https://m.edsoo.ru/e6e1901
HEepaBeHCTB f

32 T[TpuMepbl § 44 - noBTOPUTB; Ne Bubmmoreka LIOK

TPUTOHOMETPHUYECKUX

780, 782

https://m.edsoo.ru/0f903c7




HepaBeHCTB

I

KoHTpospHast paboTa mo
Teme "Jloraprupmuueckas

byHKIus.
Jlorapudmuueckue bubmoreka LIOK
33 ypaBHeHUS U bes sapanus https://m.edsoo.ru/1013072
HepaBeHCTBa.TpUroHomMeTp 7
nyeckre QYHKIUU U UX
rpacduku. TpuroHoMmeTpuue
CK1ie HepaBeHCTBa"
8 45 - yuntb; Ne 786, Bubmoreka LIOK
34 HenpepriBHbIe GYHKIMU 790 https://m.edsoo.ru/403bfb0
d
MeToz, MHTepBasIOB [ § 45 - NoBTOPUTL; No Bubmiorexa LIOK
35 793, 797 https://m.edsoo.ru/6db0b42
pellieHus] HepaBeHCTB 3
MeTo/ UIHTePBA/IOB JIst § 45 - noBTOPUTb; No Bubnorexa [JOK
36 798 https://m.edsoo.ru/0adbcel
pellleHHs] HepaBeHCTB b
8 46 - yuntb; Ne 800, bubmoreka IIOK
37 [Tpon3BogHast GyHKLMU 802 https://m.edsoo.ru/0731ad3
d
§ 46 - noBTOPUTL; No Bubmoreka [IOK
38 [Tpou3BogHasi GyHKIMU 804, 806, 809 https://m.edsoo.ru/723dd60
8
39 TeomMeTpUUeCKuit U § 47 - yunTb; Ne 812, Bubmmoreka LIOK

bu3nuecKuii CMbICT

814

https://m.edsoo.ru/6c8d36f




NPOM3BOJHOU

f

['eomeTprueckuii u

§ 47 - noBTOpPUTL; Ne

bubmoteka LIOK

40 (bu3nuecKuii CMbICT 817, 820 https://m.edsoo.ru/a413eca
MIPOM3BOIHOM 9
TIpon3BoHbIE 8§ 48 - yuntb; Ne 824, Bu6mmoreka LIOK

41 . 826 https://m.edsoo.ru/c7550e5
3/IeMeHTapHBIX QYHKI[UH ¢
TTpousBoHbIe § 48 - yunTb; Ne 827, Bubmoreka LIOK

42 . 829 https://m.edsoo.ru/14ab3cd
3/ieMeHTapHbIX (QyHKIUI b
[Ipou3BoaHasi CyMMBl, § 49 - yunTb; Ne 840, Bbubmumoreka [JOK

43 [pOU3Be/|eHUs1, YaCTHOTO 842 https://m.edsoo.ru/c12a055
byHKLIMH 2
[Ipon3BoaHas CYMMBI, § 49 - noBTOPUTL; Neo bubmoreka LJOK

44 [IpOU3Be/ieHUs, YaCTHOTO 846, 849 https://m.edso0.ru/d598f20
byHKLIMH 1
[Ipon3BoaHasi CyMMBl, § 49 - noBTOPUTL; Ne bubnuoreka IIOK

45 MPOU3BeJ|eHUs], YaCTHOTO 847, 850 https://m.edsoo.ru/1de34d4
byHKIWI d
[TpumeHeHe TIPOU3BOHOU B [OK

- § 50 - yunTb; Ne 851, HO/IMOTeKa

K MCCeZJoBaHUI0 (DYHKI[HM

46 A ymxuy 853 https://m.edsoo.ru/17af2df
Ha MOHOTOHHOCTb U 9
9KCTPEMYMBI -
[TprMeHeHre TIPOM3BOHOM B OK
K UCC/IeJOBaHUI0 (PYHKIUH 8 50 - noBTOPUTL; No nbmmotexa I

47 855, 857 https://m.edsoo.ru/a8ca5ad

Ha MOHOTOHHOCTb 1
SKCTPEMYMBbI

4




[IprMeHeHre TIPOU3BOJHOM
K MCCJIeIOBaHUIO (PYHKLMIA

bes 3agaHusa

bubmoTeka [IOK

48 https://m.edsoo.ru/0b411ed
Ha MOHOTOHHOCTb U d
KCTPEMYMBbI -
ITprimeHeHVe IPOM3BOHOM Bub OK
K MCC/Ief[oBaHMI0 (DYHKLMI § 51 - yuute; Ne 923, nomiorexa L

49 925 https://m.edsoo.ru/caf9bd2
Ha MOHOTOHHOCTb U P
KCTPEMYMBI )

50 Haxo>kieHrie HauOOoIbIIero § 52 - yunTb; Ne 937, bubmoteka LIOK
U HaIMeHbIIIero 3HaueHus 038, 941 https://m.edsoo.ru/fac78f0
(GyHKI[UM Ha OTpe3Ke )

51 Haxo>kzieHre HauOOIbIIero i .
u HaI/IXI\fI'gHbLHEFO 3HAUeHUs oy onaoPATEr e bubmorexa OK

942, 944 https://m.edsoo.ru/fb6a8act

(GYHKLMY Ha OTpe3Ke

52 HaxoxxeHre Haubo/IbIIero . .
u HaI/I)lI:I'gHbHIEFO 3HaYeHust vt Bubmaorexa OK

946, 948 https://m.edsoo.ru/cffcb7e5

GyHKI[UM Ha OTpe3kKe

53 Haxo)xieHrie HauboIbIIero § 52 - NOBTOPUT; Ne bubmoreka IIOK
U HarIMeHbIllero 3HaueHus 950, 952 https://m.edsoo.ru/d946991
(GYHKLIMY Ha OTpe3Ke 6

54 HaxoxxeHre Haubobiiero § 52 - NOBTOPUTL; No bubmoreka IIOK
Y HavMeHbI1Iero 3HayeHus 954, 956 https://m.edsoo.ru/ad15000
(yHKLIMM Ha OTpe3Ke e

55 HaxoxxaeHre Haubosbliiiero bubmmoTeka [JOK

Y HaUMeHbLLIero 3HaueHUst
(GyHKL[MM Ha OTpe3Ke

§ 52 - noBTOPUTL; No
958, 960

https://m.edsoo.ru/86adcbf
d




[TpriMmeHeHVe IPOM3BOHOM

AJI HAXOXKAEeHHUA
HaWaydllero penieHusda B

8 53 - yuntb; Ne 963,

bubmoreka IIOK

56 MPUKJIAJHBIX 3ajavax, /s 965 https://m.edsoo0.1ru/13205d8
orpeie/ieHUs] CKOPOCTH 0
ripoijecca, 3a/IlaHHOTO
dbopmyoit unu rpadpuKom
KoHTponbHasi paboTa o
TeMe "[Ipou3BoHas Bubmioreka LIOK

57 ' Bes sapaHua https://m.edsoo.ru/f8ed5f9
ITpumeHeHue 9
MpPOM3BOHON" -
[TepBoobpa3Hasi. Tabmwmiia § 54, 55 - yuuTh; Bubmaorexa [JOK

58 983, 985, 987 https://m.edsoo.ru/d777edf
repBooOpa3HbIX 3
[TepBoobpa3Hasi. Tabmmiia 5 5% 55~ . Bubmaorexa [OK

59 ' noBTOpMTS; Ne 990, https://m.eds00.ru/30c3697
MepBO00Opa3HbIX 994 b
WHurerparn, Bu6 OK
reoMeTpUYeCcKU u 8 56, 57 - yunTb; No nbsmotexa I1

60 . 999. 1001 https://m.edso00.ru/391272c
bu3nUecKuii CMBICT ' 9
WHTerpasa ~
WNurerpan, -
I‘QOME'II? WYeCKUn U 596, 57 : Brbmorexa ITOK

61 P . nosTopuTk; Ne 1005, https://m.edsoo.ru/d359fb5
¢busnuecknii CMbIC/ 1007 £
WHTerpasa i

62 Wnrerpar, § 56, 57 - Bubmmoreka LIOK

nosTopuTb; Ne 1009,

https://m.edsoo.ru/07eb464




reoMeTpUUYecKri 1

1011

bU3MUeCKU CMBICT b
WHTerpasa
Beluricsienre uHTerpasa mno § 57, 58 - yuuTh; No Bbubmmoreka [JOK

63 dbopmyie 1014, 1017 https://m.edsoo.ru/b9b225¢
HrrotoHa—/lelibHuria 3
Bbiuric/ieHre uHTerpasa mno § 57,58 - bubmoreka LJOK
64 dbopmyne nosTopuTb; Ne 1019, https://m.edsoo.ru/b800deb
o 1022, 1024
HeroroHa—/IelibHMIIA 4
BeluricsieHre uHTerpasa mno § 57,58 - Bbubmmoreka [JOK
65 dbopmyie nosTopuTbL; Ne 1026, https://m.edsoo.ru/f5eed07
. 1029, 1031
HrrotoHa—/lelibHuria )
Brruncienue vHTerpasna 1o § 57,58 - bubnuoreka IIOK
66 dbopmyne nosTopuTb; Ne 1033, https://m.edsoo.ru/41da431
. 1036, 1040
HeroroHa—/IelibHMITA a
CucTteMbl TUHEMHBIX § 14 - nosTOpUTH; No Bubmorexa LIOK
67 . 240, 242 https://m.edsoo.ru/b648235
ypaBHeHU! .
CucreMbl TUHEMHBIX § 14 - noBTOPUTS; No Bubmaorexa OK
68 . 240, 242 https://m.edsoo.ru/5ab8386
ypaBHeHHUM 4
PerrieHrie TIpUK/IaJHBIX
S — bubnuoreka IIOK
69 A o Ne 245, 247, 249 https://m.edsoo.ru/a4d65ee

CUCTEeMbI JTMHENHBIX
ypaBHeHHUH

5




Perienue MPpUK/IaJHBIX
3da4 C MMOMOIbIO

Ne 254, 257, 259

bubmoTeka [IOK

70 N https://m.edsoo.ru/aa5962e
CUCTeMbI JITMHENHBIX 1
ypaBHeHUM
Cucrembl ¥ COBOKYITHOCTH
L|e/TbIX, paljUOHaIbHBIX, §8,9, 10 - Bubnmorexa LIOK
71 | PPAVOHAIBHBI, nosTOpTL; Ne 138, https://m.eds00.ru/4819047
roKa3aTe/bHbIX, 140 )
norapumMHUUeCcKrx a
yPaBHeHU! U HepaBeHCTB
CucTremMbl ¥ COBOKYITHOCTH
L|e/IbIX, PaljuOHa/IbHBIX, §8,9, 10 - BuGmorexa LIOK
72 VIPDAIVIOHATILIELE, nosTopuTe; No 142, https://m.edsoo.ru/2dbd385
NOKa3aTe/bHbIX, 144 9
norapuMUYecKux B
ypaBHeHU! U HepaBeHCTB
Cucrembl ¥ COBOKYITHOCTH
L|e/TbIX, paljUOHaIbHBIX, §8,0, 10 - Bubmorexa LIOK
73 VIPPALTIORATIEHBLY, nosTopuTe; Ne 146, https://m.edsoo.ru/7ab8d17
roKa3aTe/bHbIX, 148
norapupmMUuecKmux €
ypaBHeHU! U HepaBeHCTB
74 Cucremsl ¥ COBOKYITHOCTH §8,9, 10 - bubmoteka LIOK

L|e/IbIX, pPaljuOHa/IbHBIX,
VppaLMOHa/IbHBIX,
TOKa3aTesbHbIX,
JorapuMUYEeCcKUX

nosTopuTb; Ne 150,
153

https://m.edsoo.ru/81cccfe
9




ypaBHEHI/Iﬁ U HEpABEHCTB

Vcrionb3oBaHue rpauKoB

88,9, 10 -
noBTOpPUTL; Ne 156,

bubmoreka LJOK

75 GyHKLM 17151 pelieHust 159 https://m.edso0.ru/039949b
ypaBHEHHH U CUCTEM f
Vcrionb3oBaHue rpauKoB §8,9,10 '. bubmmoTeka [JOK

76 GbyHKUMM 7151 pelteHust zgimpmb’ Ne 162, https://m.edsoo.ru/a7d95f7
ypaBHEHUH U CUCTEM 9
[IpumeHeHVe ypaBHEHUH,
CHUCTEM U HEPABEHCTB K 8 8, 91 10 - EuGIMoTeKa ]_[OK

eIIeHUI0 MaTeMaTUUeCKUX .

77 P nosTopuTe; Ne 167, https://m.edsoo.ru/ca878de
3a/ay ¥ 3a7ja4 U3 169 b
pa3/IMUHbIX 00/1acTel a
HayK{ U peasibHOU KU3HU
KoHTponbHas pabora mo
TeMme "VHTerpas u ero Bubmorexa [IOK

78 P bes sapanus https://m.edsoo0.ru/471c735
rpuMeHeHus1. CUCTeMBI b
ypaBHeHU" -
HarypasnbHsble U Liesble bubmoteka LIOK

79 yucia B 3aJavax ms3 bes sapanns https://m.edsoo.ru/3cee132
peanbHOU )KU3HU 7
HartypanbHble ¥ 1je/ble § 1 - noBTOPUTL; Ne bubnuoreka IIOK

80 UypC/a B 3ajjauyax 13 14, 16, 17 https://m.edsoo.ru/a35a131
pearbHOM KU3HU d
HartypanbHble ¥ 1je/ble § 1 - noBTOPUTL; No bubmoreka IIOK

81 UuCa B 3ajjauax 13 19, 21, 23 https://m.edsoo.ru/ef10c4f

peanibHOM YKU3HU
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HPI/I3HEIKI/I Ae/TMMOCTH

§ 2 - noBTOPUTDL; No

bubmoreka LJOK

82 o ce 26, 28, 31 https://m.edso00.ru/51696a6
L[e/TBIX UHCesT 7
[Tpu3HaKy AeTMMOCTH § 2 - noBTOpUTH; Ne Bubmaorexa [OK
83 T 42, 50, 54 https://m.edsoo.ru/fab81c0
i} e
[Ipy3HaKu AeIUMOCTH § 2 - noBTOPYTE; Ne Bubmiorexa LIOK
84 A 59, 64, 71 https://m.edsoo.ru/ef2c6e4
B 3
MogrotoBka Kk NB3.
PelleHne 3agaHnin c
[ToBTOpEHME, 00006ILIeHIE, 0bpa3soBaTe/nLHOro bubnuoreka IIOK
85 cUcTeMaTH3alusl 3HaHUM. nopran Ans https://m.edsoo.ru/0312cf8
VpasHeHus MOATrOTOBKM K .
ak3ameHam "PeLuy -
Er2"
MogrotoBka K NB3.
PelleHne 3aganHnin c
[ToBTOpEHME, 0600IIIEHHE, 06pasosare/bHOro bubnuoreka IIOK
86 CHUCTeMaTH3aLis 3HAaHUM. nopran Ans https://m.edsoo.ru/247d2fe
YpaBHeHUs MOArOTOBKNA K 7
Jk3ameHam "PeLly
Er2"
87 [ToBTOpEHME, 0000ILIeHIE, Mogrotoska k NB3. bubnuoreka LIOK

cUcTeMaTHr3aLus 3HaHUM.
YpaBHeHus

PelueHne 3agaHuii ¢
0o6paszoBaTenIbHOro
nopTan ans
NOArOTOBKM K

https://m.edsoo.ru/e8b8772
9




3K3ameHam "PeLly
Ero"

MopgrotoBka k B3.
PelleHne 3aganHnin c

TToBTOpeHue, 06061eHNe, 06pa3oBaTe/bHOrO Bu6moreka IIOK
88 cUcTeMaTHr3aLus 3HaHWM. nopTan Ans https://m.edsoo.ru/1bf2fb9
MOAIrOTOBKM K
YpaBHeHust 8
3K3ameHam "PeLly
EF3"
MoaroToska k MB3.
PeleHne 3agaHuii c
[ToBTOpEHMe, 06001IIEHNE, 06pa3oBare/bHOro Bubmioreka IJOK
89 cUCTeMaTHr3aLus 3HaHUM. nopTan Ans https://m.edsoo.ru/9c44c6¢c
NOArOTOBKM K
YpaBHeHus a
3K3ameHam "Peluy
Ero"
MoaroToBka k NB3.
PelueHne 3agaHuin ¢
IToBTOpEHME, 000OIIIEHHE, 06pa3soBaTe/NLHOro Bbubmmoreka [JOK
90 CcHCTeMaTH3al1sl 3HaHUM. nopran Ans https://m.edsoo.ru/337aad5
MOATrOTOBKM K
YpaBHeHUs 9
3K3ameHam "PeLly
Ero"
91 [ToBTOpEHME, 060OIIIEHHE, MogarotoBka k MNB3.

CHUCTeMaTH3aL[is 3HAaHUM.
HepaBeHcrBa

PelweHune 3agaHuii ¢
obpasoBaTesibHOro
nopTan ans




noaroTOBKM K
3K3ameHam "Peluy
Ero"

MoaroToeka k MB3.
PelweHne 3agaHuii c

[ToBTOpEHME, 0000IIeHNE, 06pasoBare/bHOro bubmoteka LIOK
92 cUcTeMaTHr3aLus 3HaHUM. nopTan Ans https://m.edsoo.ru/a86014e
HepaBeHcTBa MOATOTOBKN K 1
3Kk3ameHam "PeLuy
Ero"
IToBTOpEHME, 060OIIIEHHE, https://m.edsoo.ru/ bubnuoreka IIOK
93 CHCTeMaTH3aLusl 3HaHUM. 5c45a60a https://m.edsoo.ru/5¢45a60
HepaBeHncrBa a
MoarotoBka k B3.
PelueHne 3agaHunin c
[ToBTOpEHME, 060OIIIEHHE, 06pasosare/bHOro bubmoreka IIOK
94 CHCTeMaTH3al[1sl 3HaHUM. nopran Ans https://m.edsoo.ru/19304ab
NOArOTOBKM K
HepaseHcTBa . a
Jk3amMeHam "PeLly
EF3"
95 [ToBTOpEHME, 00006IIIEHHE, MogarotoBka k MB3. bubmmoTeka [JOK

CUCTeMaTH3aLus 3HaHWUM.
HepaBeHcTtBa

PeweHune 3agaHuii ¢
obpasoBaTesibHOro
nopTan ans
NMOArOTOBKM K
3K3ameHam "Peluy

https://m.edsoo.ru/c3d4b28
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Ero"

[ToBTOpEHME, 0600IIIEHHE,

Bubmoteka [IOK

96 CUCTeMaTHr3aLus 3HaHWUM. Nel6, 23 https://m.edsoo.ru/a20b8a4
Cucrembl ypaBHeHAN c
MoaroToeka k MB3.
PeweHune 3agaHuii ¢
[ToBTOpEHME, 0000ILIeHIE, 06pasoBare/LHOro bubmoteka LIOK
97 cUcTeMaTHr3aLus 3HaHWUM. nopTan Ans https://m.edsoo.ru/a012476
CucremMbl ypaBHeHUH rOAroTOBKM K d
3Kk3ameHam "Peluy
Ero"
MogrotoBka k B3.
PelweHne 3agaHnin c
IToBTOpEHME, 000OIIIEHHE, 06pasoBaTe/bHoro bubnuoreka IIOK
98 cucTeMaTH3alus 3HaHUM. noptan Ans https://m.edsoo.ru/d620c19
DyHKIIN MOATOTOBKM K 1
y 3k3ameHam "Peluy B
EF3"
[ToBTOpEHMe, 06001IIEHNE, Bubmioreka IJOK
99 cUCTeMaTHr3aLus 3HaHUM. bes 3apaHm https://m.edsoo0.ru/7017196
DYHKIMN f
bubmoTeka LIOK
HToroBast KOHTpOJIbHAsK
100 https://m.edsoo.ru/513c988
pabora
9
101 VToroBast KOHTpPOJIbHAs bubmoteka LIOK

pabota

https://m.edsoo.ru/2276973




O06006111eHMe,
CcUCTeMaTH3aLusl 3HaHUM 3a
102 KypC anreOpbl M Havasl
MaTeMaTh4YecKoro aHasims3a
10-11 knaccos

bubmmoreka IIOK
https://m.edsoo.ru/3330f7e
f

O06o0111eHYE,
crCTeMaTH3al[ysl 3HaHUM 3a
KypcC anreOpbl ¥ Havasl
MaTeMaTHUUeCKOro aHa/im3a
10-11 knaccoB

bubmoreka IIOK
https://m.edsoo.ru/cead345
e

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102




IMPOBEPAEMBIE TPEEOBAHUSA K PE3YJ/IbTATAM OCBOEHVSI OCHOBHOM OBPA30BATEJ/IbHOM

ITPOI'PAMMBI
10 KV/TACC
Kop npoBepsiemoro ITpoBepsieMble peMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOHW 00pa30BaTe/IbHON MPOrpaMMbl CPeJHero
pe3y/bTara o01ero oopa3oBaHus
1 Uucna v BBIYMCTIEHUS
11 OnepupoBaTh MOHATUSIMH: paljMOHA/TbHOE W [IeMCTBUTEIbHOE UMC/I0, OOBIKHOBEHHas U [leCITUYHasi Jpoob,
’ TIPOLIeHTBI
1.2 BrimosHsaTs aprdMeTHyeckue orepalyy ¢ paldoHaTbHBIMU U JeMCTBUTETbHBIMU UMC/IaMU
13 BbIMO/MHATE MPUO/IMKEHHBIE BBIUMC/IEHUS], WCIO/b3Ysl MpaBWIa OKPYIJIEHWs, AejaTb TPUKUAKY U OLIeHKY
’ pe3y/bTaTa BbIUMC/IeHUN
OnepupoBaTh MOHATUSIMU: CTelleHb C 1ieJibIM TOKa3aTeseM, CTaHZapTHas (opma 3ammcy JelCTBUTETbHOrO
1.4 yKcC/a, KOpeHb HaTypalbHOW CTereHW; MCIO0J/b30BaTh MOJAXOAAIIYI0 (GOPMY 3alvcH JelCTBUTENbHbIX Urces
J/1S1 pellleHyst TPaKTUUeCKUX 3a7a4u v Npe/CTaB/IeHrs] JaHHbIX
L5 OnepupoBaTh MNOHATUSMM: CHUHYC, KOCHMHYC W TaHI€HC TPOM3BOJIBHOIO YIVIa; WCIO/b30BaTh 3alucCh
’ MIPOM3BOJILHOTO yTJIa Yepe3 oOpaTHbIe TPUTOHOMEeTpUYecKre QyHKIU
2 YpaBHeHus1 U HepaBeHCTBa
51 OneprpoBaTb NMOHATHSIMU: TOXECTBO, YpaBHEHHe, HepaBeHCTBO, liesioe, palOHa/lbHOe, WUppaljoHaIbHOe
' ypaBHeHVe, HepaBeHCTBO, TPUTOHOMeTPUUeCKOe YpaBHeHHe
2.2 BbInonHsATE peobpa3oBaHMsi TPUTOHOMETPUYECKUX BbIPayKEHUM U pelllaTh TPUrOHOMeTpUUecKre YpaBHeHUs




BeinonHsATe 1ipeobpa3oBaHusi Lie/bIX, PallMOHAIbHBIX U UPPALIMOHABHBIX BBIDa)KEHUW U pelllaTh OCHOBHbIE

23 THIIbI 1IeJTbIX, PALIMOHAbHBIX U UPPAl[MOHA/IbHBIX YDaBHEHUM 1 HepaBeHCTB

4 [TpyuMeHSTL ypaBHEHUsI ¥ HEpAaBeHCTBA /IJIs PeIlIeH|s] MaTeMaTHUeCKUX 3a/lay U 3afiau U3 pas3/IMuHbIX obacTei
’ HayKH Y PeabHOM KU3HU

5 MogenmupoBaTh peasibHble CUTYallMH Ha sI3bIKe aireOpbl, COCTAB/SITh BHIpAXKEHHS], YDAaBHEHUS], HEPABEHCTBa 110
' YCJIOBUIO 3a/]aui, UCC/Ie[IOBATh TIOCTPOEHHbIE MO/Ie/IM C UCTIO/Ib30BAHKEM arlfapara aareopsl
3 DYHKIMU U TPapUKU

31 OnepupoBaTh TOHATUAMHU: (PYHKIUSI, CHOCOOBI 3ajaHus (GYHKUMH, 00/7acTh Ompe/ie/ieHHdsT U MHOXKeCTBO
’ 3HaueHul QyHKIUH, rpadvK GYHKLIMH, B3aUMHO 0OpaTHbIe (QyHKIH

3.9 OnepupoBaTh TOHATHUSIMH: UYETHOCTH WM HEUETHOCTb  (DYHKIMM, HYJU (QYHKIUH, T[POMEXYTKH
' 3HAKOIOCTOSHCTBA

3.3 Vicnionb3oBaTh rpaduky GyHKLMN /151 pellieHus] ypaBHeHUM

34 CTtpoutb M uMTaTh rpadvKyd JTUHEMHOW (YHKLMH, KBAJ[PAaTUUHOW (YHKIMH, CTENIEHHOW (YHKILUU C IIeJTbIM
' TOKa3aTesiemM

3 Wcnonb3oBath rpadvku GYHKUIWN 711 UCC/Ie0BaHUS TIPOIIECCOB U 3aBUCUMOCTeN TIPY peIIeHWH 3ajau U3
’ JIPYTUX y4eOHbIX TIPeZIMETOB U PeaTbHOM >KHU3HH, BhIpaXKaTh (hOPMY/IaMU 3aBUCUMOCTH MEX/y BeJTMUNHAMU
4 Hauasia MaTemaTHueckoro aHaavsa

4.1 OrnepupoBaTh MOHATUSIMU: TI0C/Ie/IOBaTe/IbHOCTb, apudMeThuecKas U TeoMeTprUuecKasi Iporpeccum

n OrnepupoBaTh TOHATUSIMU: OeCKOHeUHO YyObIBarolljasi reoMeTpuuecKasl IPOrpeccvs, CyMMa OeCKOHeUYHO
' yOBIBatOIL[el reOMeTPUUECKOU MPOrpeccuu

4.3 3aziaBaTh TIOC/IeJ0BAaTeIbHOCTH Pa3/TMUHBIMU CIIOCODAMU

w Vcrnosib30BaTh CBOMCTBA TOC/I€/I0BAaTEIbHOCTEM U TIPOTPECCHM AJisl pellleHHsl peasbHbIX 3afiau MPUK/IAJHOTO

XapakTepa




MHoKecTBa U JIOTUKa

5.1 OrnepupoBath MOHATUAMU: MHOXKECTBO, OIepariiy HaJl MHOXKeCTBaMU
£ o Vcnonb3oBaTh TeOPeTUKO-MHOKECTBEHHBIN arrapar [Jis ONMCaHWsl peajbHbIX MPOLeCCOB W SIBJIEHWW, NpU
' pelieHnH 3a/iay 13 APYrux yueOHbIX MpeZiMeTOB
5.3 OrnepupoBaTth NMOHATUAMMU: OIpejie/IeHre, TeopeMa, C/IefICTBHe, 0Ka3aTe/IbCTBO
11 K/TACC

Kop npoBepsiemoro

HPOBEPHEMBIE NnpeaMeTHbI€ pe3y/ibTaThl 0CBOEHUSA OCHOBHOM 06pa3OBaTeJIbH0ﬁ nporpaMmabl

pe3y/bTara cpeAHero oouero o6pa3oBaHusi
1 Uuicsia v BEIUMCIIeHUS
11 OnepupoBaTh NMOHATUSIMU: HaTypasabHOe, 1|e/I0e YKCJI0; UCII0Ib30BaTh MPU3HAKU JeIMMOCTH Le/IbIX YHUCeJl,
pas/io’KeHre urc/ia Ha MPOCThle MHOXKUTEH [I/1s1 PelleHrs 3a,a4
1.2 OnepupoBaTh MOHITHEM: CTeleHb C PaliMOHA/IbHBIM TTI0Ka3aTeieM
1.3 OrnepupoBaTh MOHATUSIMU: JIOTaPUPM UKCIa, JeCITUUHbIe U HaTypaJibHbIe JIOTapU(Mbl
2 YpaBHeHUs1 U HEPAaBEHCTBa
[lpuMeHSITb CBOWCTBA CTeMeHW il TpeoOpa3oBaHHsI  BBIDAKEHWM, OIEpPUPOBAThb  MOHATUSMHU:
2.1 MoKa3aTe/JlbHOe ypaBHEHHMEe W HEepaBeHCTBO; pelllaTb OCHOBHbIE THIIbI [IOKa3aTe/JbHbIX YpPaBHEHUU U
HepaBeHCTB
BbirosiHATE  TIpeoOpa3oBaHMs  BBID@KEHWM, COZEpXKAIMX JIorapu(Mbl; OMepyupoBaTh MOHATUSMHU:
2.2 norapudmMuueckoe ypaBHeHHe U HEPaBeHCTBO; pelllaTb OCHOBHbIE THUIIbl JIOTapU(PMUUECKUX ypaBHEHUU U
HepaBeHCTB
2.3 HaxoauTe pelieHUsi NpOCTENIIMX TPUTOHOMETPUUECKHUX HEPaBeHCTB




OneprpoBaTh MOHATUSAMU: CHUCTEMa JIMHEWHBIX YpaBHEHWM U e€ pelleHue; HCI0/Ib30BaTh CUCTEMY

24 NUHEWHBbIX ypaBHEHWH [1/1s1 pelleHus] MPaKTUUeCKUX 3a/iau

2.5 HaxoauTb pellieHusi TPOCTEMILNX CUCTEM M COBOKYITHOCTEH pallMOHaIbHBIX YpaBHEHUI U HePaBeHCTB

96 MojenupoBaTh peasibHble CUTYal[UM Ha sI3bIKe anreOphl, COCTaB/IATh BHIPAXKEHHs], ypaBHeHHs, HepaBeHCTBa
' Y CUCTEeMBI 110 YCIOBHIO 3a/lauM, UCC/IeIoBaTh MIOCTPOEHHbIE MO/l C MCII0/Ib30BaHUEM arlrapara aareopbl
3 DyHKIMU Y TpaUKU

OnepupoBaTh TOHATUSIMU: Tepuoarudeckass (GYHKLMs, TPOMEXYTKA MOHOTOHHOCTH (YHKLIMH, TOUKH
3.1 3KCTpeMyMa (PyHKIMH, HauboJiblllee ¥ HaUMeHbIllee 3HaueHUsT (DYHKIIMH Ha TPOMEXKYTKe; UCTOMb30BaTh UX
JU1s1 ccrieloBaHUst (PYHKLUU, 3aZIaHHOU rpadMKoM

3.0 OnepupoBaTh MOHATUAMU: rpadyKy MOKa3aTeIbHOW, JI0rapupMUUECKON U TPUTOHOMETPUUeCKUX (yHKLMI;
' 1300pakaTh UX Ha KOOPIMHATHOW TVIOCKOCTH U MCTIO/Ib30BaTh JIJIs PeIlleHNs] YypaBHEeH! 1 HePDaBeHCTB

3.3 M300pakaTb Ha KOODJWHATHOW TIOCKOCTH Tpa(yK¥ JIMHEWHBIX YPaBHEHWN W WCIOIb30BaTh WX IS
’ pelleHUs] CUCTEMBI JIMHEHMHbIX YPaBHEeHUH

3.4 Vcnonb3oBatk rpadmku QyHKIOMKA AJIS1 UCC/IE0BAHUS TIPOLIECCOB W 3aBUCHMOCTEM W3 APYrMX y4yeOHbIX
' JMCLIUIIIAH

4 Hauasia MaTemaTHueckoro aHauvsa

41 OnepupoBaTb  TOHATHSIMU:  HerpepbiBHass ~ (QyHKLUs, T[pOW3BOAHAas  (YHKIUM;  KCIOJb30BaTh
’ reoMeTpuuecKuii ¥ Gpr3nYeCcKuid CMbIC/ TIPOM3BOHOM JIJIsl pellieHus 3a/1ay

49 HaxoauTe TNpoOM3BO/HBIE 3/1eMEHTapHbIX (YHKL[MI, BBIUMC/IATH TPOM3BOJHBIE CYMMBbI, TPOW3BEeHMUS,
' 4acTHOrO (QYHKLMIH

43 Vcnonb3oBaTh MPOU3BOJHYIO /Il MCCeloBaHUsl (QYHKIIMM Ha MOHOTOHHOCTb U 3KCTPEMYMbl, IPUMEHSThb
' pe3y/bTaThl UCC/IeI0BaHUs K TTIOCTPOEHUIO rpaKoB

44 Vcnonb3oBaTh TMPOM3BOAHYIO [ HAaXOXK/I€HUsl HaWIyullero pelleHusi B TPUK/IQJHBbIX, B TOM 4HCIIe

COLMa/IbHO-5KOHOMHUYEeCKHUX, 3a/iduax




OnepupoBaTh MOHATUAMU: TTepBooOpa3Hasi ¥ UHTerpas; MOHUMaTh TeOMeTPUUeCKU U (rU3UYeCcKUid CMbICTT

4.5
MHTerpana
46 HaxoauTe mepBooOpa3sHble 31eMeHTapHbIX (DYHKLMH, BLIUMCIATH MHTerpan no ¢opmyne HproToHa —
’ JleliGHuLja
47 Pelnath TNpUKIafHble 3aaud, B TOM UKMC/e COLMANbHO-3KOHOMMYECKOTO U (DM3MUECKOrO XapakTepa,

CpeaCTBAMU MAaTEMATHUUECKOI'O aHa/IM3d




ITPOBEPAEMBIE 3J/IEMEHTDBI COAEPKAHUA

10 KJIACC
Kop, IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA
1 Yucna v BbIYMC/IeHUS
ParmonanbHble uncsia. OOBIKHOBEHHbIE U [ieCATHUHbIE [po0OHM, TIPOLIeHThl, OeCKOHeuHble TIepHOAUYecKue 1pobu.
1.1 ApudmeTnueckue oreparyy C palMOHa/JIbHBIMU YKC/IaMH, TTpeo0pa30BaHus YHMCIOBBIX BhIpaKeHM. [IpumeHeHne fpobeit
VYl TIPOLIEHTOB /IS PellleHus IPUKJIaJiHbIX 3a/iayu M3 Pa3/IMYHbIX O0TPac/el 3HaHUU U pealbHOU JKU3HU
12 [HelicTBuTeNbHBIE YKc/1a. ParjyioHanbHble M MppaljioHa/ibHble yucia. AprdMeTHueckue omnepaniy C JeldCTBUTeTbHBIMU
' yrciamu. [1pubmikEéHHbIe BHIUMC/IEHNS, TTPaBU/Ia OKPYIJIEHHs], TPUKK/IKA U OLleHKa pe3y/bTaTa BEIUMCIeHUH
13 CreneHb C LenbIM moka3areseM. CraHzapTHas ¢opMa 3amMcH [leMCTBUTEeNbHOrO urciia. VMcrnonb3oBaHue moaxofsieid
' (hopMBbI 3aTMCH JeHCTBUTEIbHBIX YMCeN [/1s PellleHrsl IPaKTUUYeCKUX 3a/jau U NpefiCTaBIeHuUs] JaHHbIX
1.4 ApudmeTnueckuii KOpeHb HaTypanbHOMW cTerleHU. leiicTBUS C apuMeTHUeCKMMU KOPHSIMUA HaTypa/bHOM CTeleH!
1.5 CHHYC, KOCUHYC U TAHI'€HC YMCJIOBOrO apryMeHTa. APKCUHYC, aDKKOCHHYC, apKTAaHT'eHC YMC/I0BOr'0 aprymMeHTa
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 ToxxaecTBa U TOXXJeCTBEHHbIe TIPe0Opa30BaHUs
2.2 ITpeobpa3oBaHue TPUTOHOMETPHUYECKUX BbIpaKeHHil. OCHOBHbIE TPUTOHOMEeTPUUeCKHe (YOPMYIIbI
2.3 YpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pellleHue HepaBeHCTBA. MeTo/ WHTepBaioB
2.4 PerieHuie 1ie/bIx ¥ P0OHO-pALIMOHA/ILHBIX YPAaBHEHHI 1 HEPaBEeHCTB
2.5 PereHnie vppanMoHa/lbHBIX YpPaBHEHUM U HEPABEHCTB




2.6 PellleHrie TPUrOHOMETPUUECKUX YPaBHEHUM

57 [TpuMeHeHVe ypaBHEHWM W HEPAaBEHCTB K PEIIeHUI0 MaTeMaTUUYeCKUX 3a/jau M 3a/lay M3 pa3/IMuHbIX 00/acTell HayKd U
’ peabHOM KU3HU
3 @®yHKLMU Y TpadvKu

3.1 dynKups, criocoOsl 3aganus GyHKIpH. ['padmk GyHKImy. B3arMHo oOpaTHbIe QYHKIMN

3.2 Ob6nacTb ompeziesieHHsT U MHOXKeCTBO 3HaueHW GyHKUuH. Hymi GyHKiuu. TIpoMeXyTKH 3HAKOTOCTOSIHCTBA. UETHBIE U
’ HeuéTHbIE QYHKLMU

33 CreneHHasi (DyHKLIMSI C HaTypa/IbHbIM U Lie/ibiM ToKa3aTesieM. Eé cBotlictBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-oit
' CTereHu

3.4 TpuroHomeTpuueckasi OKPy>XHOCTb, OTipe/ie/ieHrie TPUTOHOMEeTPUUeCKHUX (PYHKLMM YMC/IOBOTO apryMeHTa
4 Hauasia MmaTemaTrueckoro aHanusa

4.1 [TocnemoBaTebHOCTH, CIIOCOOBI 3a/IaHUS TIOC/IeZ0BaTe/IbHOCTEH. MOHOTOHHBIE 1TOC/Ie/I0BaTe/TbHOCTH

Apudmernueckass ¥ TeoMeTpuuecKas Tporpeccud. beckoHeuHo yObIBaroiasi reomerpudeckasi rporpeccus. Cymma
4.2 OeckoHeuHO yObIBatoIIIeli reoMeTpruecKoi nmporpeccut. @opMyJia CJI0XKHBIX MMPOLIEHTOB. VICIo/b30BaHKe TIPOrpeccuy st
pellleHUs] peaIbHbIX 3a/lau TIPUK/IaZHOr0 XapakKrepa

5 MHoOKecCTBa ¥ JIOTMKa

£ 1 MHOXeCTBO, omepaliui HaJi MHO)KecTBamM. [Iharpammbl Jiliepa — BeHHa. IlpumeHeHue TeopeTHKO-MHOXXECTBEHHOTO
' arriapara /ijisl OlTMCaHuUs peaibHbIX MPOLIeCCOB U SIBJIEHUH, TIPY PEIIeHNH 3a/lau U3 JPYTHUX yueOHbIX TIPeZiIMeTOB

5.2 Ornpegenenve, TeopeMa, C/ie[ICTBUE, 0Ka3aTeIbCTBO

11 K/TACC
Kop IIpoBepsieMbIi 3/IeMeHT CO/iePXKaHHs




Yuicia ¥ BLIUKC/IeHUSA

1.1 HarypasbHble U 1jesible uncia. [Ipyu3Haku AeIMMOCTH Lie/IbIX YhCe)

1.2 CrereHb C paljoHaIbHBIM MOKa3aTeseM. CBONCTBaA CTereHu

1.3 Jlorapudm uucia. [lecaTryHble U HaTypasbHble J0rapupMbl
2 YpaBHeHUs] U HEPAaBEHCTBA

2.1 [Tpeobpa3oBaHue BbIpa)KeHWH, COZiepKalliX JT0rapupMbl

2.2 [TpeoGpa3oBaHue BbIpa)KeHWH, COZiepKallliX CTeNeH! C palMOHa/IbHBIM MT0Ka3aTesieM

2.3 [IpyMepe! TPUTOHOMETPUYECKUX HepaBeHCTB

2.4 ITokasaTesibHble ypaBHEHUsI U HEPaBeHCTBA

2.5 Jlorapugmuueckue ypaBHeHUs 1 HepaBeHCTBa

2.6 Cucrembl TMHENHBIX YpaBHeHNH. PellleHre NpUK/IaiHbIX 3a/iau C [TOMOLLBIO CUCTeMbI IMHEWHBIX YpaBHEeHN!

2.7 CucTeMbl ¥ COBOKYITHOCTH paljMOHaIbHBIX YPaBHEHU U HEPaBEHCTB

’8 [TpumeHeHMe ypaBHeHU, CUCTeM U HEPaBEHCTB K PEIIeHUI0 MaTeMaTHUeCKHMX 3afilay ¥ 3a/jau U3 pa3/IMnuHbIX obsacTeit
' HayKH U peaslbHOM >XU3HU
3 DyHKIMY U TpaduKu

3.1 @®yukuus. [lepuoanueckue GyHKIMA. [IpoMeKYTKM MOHOTOHHOCTH (PYHKLMU. MaKCMMyMbl 1 MUHAMYMbI (QYHKL[UU.
' Hawubornbliiee 1 HarMeHblIlee 3HauUeHWe PYHKIMY Ha TIPOMEXYTKe

3.2 TpuroHomeTrpryeckre (GyHKLAY, UX CBOMCTBA U IPa(UKU

3.3 [MokasartenbHas U ioraprudmMudeckast (GyHKLWH, UX CBONCTBA U rpadUKu

3.4 Wcrnons3oBaHue rpadMKoB PYHKIMH A1 pellieHus] ypaBHeHUM U JIMHEeWHbIX CUCTEM

35 Wcrnonb3oBanve rpagukoB (yHKUMM [/ WCCAeJOBaHMWS TPOLIECCOB M 3aBUCUMOCTeM, KOTOpble BO3HHKAIOT IIpU

penieHrnn 3a/idd U3 Jpyrux y‘—IEGHbIX MMpeaMeTOB U peaanoifl JKHU3HHU




Hauana MaTemMaTHueCKOro aHa/in3a

4.1 HenpepbiBHble QpyHKI[MK. MeTos MHTepBaIoB Ji/1sl pellieH!sI HePaBeHCTB

4.2 [Tpou3sBogHas ¢dyHKIMU. ['eomeTprueckrii U GU3NYECKUI CMbIC/ TTPOXU3BO/JHOU

43 [Tpou3BosHbIe 3/1eMeHTapHbIX (YHKUMNA. DOopMysibl HaXOXKJEeHHsl TIPOM3BOJHONM CYMMBbI, TIPOU3BE/I€HUs] U YaCTHOTO
' (GyHKIWA

44 [TpyumeHeHMe TTPOU3BOAHON K MCC/IeI0BaHUIO (DYHKI[MM Ha MOHOTOHHOCTb U SKCTpeMyMbl. HaxoxxeHre HanboIbIIero
' Y HaMMeHbIIero 3HaueHUs! (PYHKLMM Ha OTpe3Ke

45 [IpyMeHeHUe TIPOM3BOJHOM [/Is1 HAaxXOX/EHWs HaWIyylllero pelleHHsi B TMPUKIAJHbIX 3ajayax, [/s OIpeZe/ieHUs
' CKOPOCTH TpoLiecca, 3aZlaHHOro (popMysioi niav rpaukoM

4.6 [TepBoo6pa3Has. Tabnuija nepBooOpa3HbIX

4.7 VHTerpar, ero reoMeTpuuecKuil U pu3nUecKuii CMbIC. BeruncieHre uHTerpana mo ¢popmysie HetotoHa — JleliOHuUIa




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHSA K PE3YJ/IbTATAM OCBOEHUA
OCHOBHO¥ OBEPA30BATEJIbHOW ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OGPA30BAHIS

Kop npoBepsiemoro
TpedoBaHUsA

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHHIM pe3y/IbTaTaM 0CBOeHHsI 0CHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI CPeJHEro 001ero 00pa3oBaHus

Bnasenne wmetosaMu [i0Ka3aTelbCTB, alirOPUTMaMH pelleHUs 3ajay; yMeHue ¢GOpMy/aMpoBaTh U
OlepupoOBaTh TMOHATUAMM: OIpefieJieHue, akCUOMa, TeopeMa, CJe/ICTBUe, CBOMCTBO, IpU3HaK,
JI0Ka3aTenbCTBO, PaBHOCU/IbHBIE ()OPMY/IMPOBKY; MPUMEHSTh UX; yMeHUe (HOpMyIMpoBaTh oOpaTHOe U
MIPOTUBOIIO/IOXKHOE YTBep)K/eHHe, TPUBOAWUTL TPUMepbl M KOHTPIIPUMEpbI, HCMO/Ib30BaTh MeTO[,
MaTeMaTHUeCKOW HMHAYKLMH; NTPOBO/IUTh Jl0Ka3aTe/bHble pacCy)X/eHUs MpU pelleHuy 3a/iay, OLleHHBaTh
JIOTUYECKYI0  TPaBWIbHOCTb  pacCy)K[eHW; yMeHHe OIepupoBaTh  IOHATHSIMU:  MHOXXECTBO,
MOJMHOXXEeCTBO, Ofepalidyd HaJ, MHO)XKecTBaMH; YMeHHe WCIO/b30BaTh TeOPeTUKO-MHOKeCTBeHHbIN
anrapar Jijisi OfMCcaHusl peasbHbIX MPOLIECCOB U sIBJIEHUM U MPH PelleHrH 3a/jay, B TOM UMC/Ie U3 IPYTUx
yueOHBIX TpeMeTOB; YMeHHe OMepUpOBaTh MOHATHSIMU: rpad, CBS3HBIA rpad, AepeBo, LUK/, rpad Ha
TUIOCKOCTH; YMeHHe 33/jaBaTh M OMUCHIBaTh Ipadbl pa3MuyHbIMU CII0cOOaMU; MCII0/B30BaTh rpadbl IPU
pelleHuu 3a7,au

YMeHue orepvpoBaTh MOHATUSIMU: HaTypalbHOE YKCIIO, LieJloe YMCJIO, CTeleHb C Lie/IbIM T0Ka3aTeseM,
KOpeHb HaTypa/bHOM CTeleHu, CTeleHb C palMOHAalbHBIM IIOKa3aTesieM, CTelleHb C [eMCTBUTE/bHbIM
roKasareJseM, JiorapuM 4ymucsa, CUHYC, KOCUHYC U TaHT€HC [POM3BOJILHOIO UMCJIa, OCTaTOK T10 MOZAYJIIO,
paLMoHaNbHOEe YKC/I0, WppaLMOHa/JbHOE UWC/I0, MHOXKeCTBA HAaTypa/bHbIX, Lie/bIX, palMOHAa/bHBIX,
JeliCTBUTE/IbHBIX UMCesT; YMeHHe WCII0/Ib30BaTh MPU3HAKH Je/TMMOCTH, HaMMeHbIINI 001U ennuTenb U
HavMeHblllee 00ljee KpaTHOe, aAroputM EBKIMZa TNpU pelleHHM 3a/lady; 3HAKOMCTBO C pa3/MUHBIMU
TIO3WI[MOHHBIMYA CHCTEMaMH CUMC/IeHUs]; YMeHHe BBITIO/IHATD BbIUMC/IEHHe 3HaueHHi U rpeoOpa3oBaHus
BBIDAKEHWH CO CTereHsMH M Jjorapudmamu, rnpeoOpa3oBaHusi JpOOHO-palOHANbHBIX BbIpayKEHUH;
yMeHue OlepupoBaTh MOHATUSIMU: TIOC/e[0BaTeIbHOCTh, apr(MeTHUecKasi IPOrpeccysi, reoMeTpruuecKas




nporpeccusi, OeckoHeyHO  yObiBarolljass ~ reoMeTpUuecKasi — TPOrPeccHs;  yMeHWe  3a/laBaTh
1oc/ieZloBaTe/IbHOCTH, B TOM YHWC/Ae C TIOMOLIbIO DPEeKyppPeHTHbIX (OpMy/; yMeHHe OIepupoBaTh
MOHATUSMU: KOMILJIEKCHOE UMCJIO, COMNPSDKEHHBbIE KOMIUIEKCHbIE 4YKC/Ia, MOAY/Ab U aprymeHT
KOMIIJIEKCHOTO uucia, (opMa 3anvch KOMILIEKCHBIX 4Mces (TeomMeTpuyeckasi, TPUTOHOMeTpuyeckas 1
airebpanyeckas); yMeTb TPOU3BOAUTH apu(MeTHUeCKHWe [eHCTBUS C KOMIUIEKCHBIMUA UHC/IaMuy;
MPUBOJUTH TPUMEPHI WCI0/Ib30BaHMSI KOMIUIEKCHBIX UMCeJI; ONepUpoBaTh MOHATUSAMU: MaTpula 2X2 U
3x3, orpezenuTe/lb MaTPULIbl, FEOMETPUUECKHN CMBIC/I OTIpe/ie/TUTelst

YMeHue onepupoBaTh MOHATHSIMU: pallMOHa/bHblE, MppalMOHa/bHbIe, TI0Ka3aTe/bHble, CTeleHHbIe,
norapu@muueckre, TPUrOHOMeTpPUYECKHe YpaBHEeHUsS] U HepaBeHCTBa, UX CUCTeMbl; yMeHHe OlepUpoBaTh
TIOHSTUSIMHA:  TOXK/IECTBO, TOXK/IeCTBeHHOe TrpeoOpa3oBaHre, ypaBHeHHe, HepaBeHCTBO, CHCTeMa
ypaBHEHUM U HepaBeHCTB, PaBHOCW/IBHOCTb ypaBHEHWM, HepaBeHCTB M CUCTEM; yMeHHe pellaTh
ypaBHeHUs], HepaBeHCTBa M CUCTeMbI C TIOMOLbI0 pa3/IMUHbIX MPUEMOB; pellaTh ypaBHEHHUs, HepaBeHCTBa
W CHUCTeMbl C TlapaMeTpoM; IIPUMEHSITb YpaBHEHMs, HepaBeHCTBA, WX CHUCTeMbl /Il peLleHus
MaTeMaTHYeCKUX 3a/1au U 3a/jau M3 pa3/IMuHbIX 00/1acTell HayKH U peasbHOM XKU3HU

YMeHue OrepupoBaTh TOHATUSIMH: (DYHKIUS, YETHOCTh (YHKLWH, Te€PUOJAUYHOCTb (YHKIIWH,
OrpaHUYeHHOCTh (YHKLIMH, MOHOTOHHOCTb (PYHKI[UH, SKCTPeMYM (YHKLIMH, HauOo/blliee ¥ HaMeHblilee
3HaveHUs1 (YHKIMM Ha MPOMEXYTKe, HeTlpepbiBHasi (DYHKLIMSI, aCHMITOTHI Tpadrka (yHKLWH, TiepBas U
BTOpasi MPOU3BOHAsT PYHKI[MH, reoMeTpUUeCKUi U (HU3NUeCKUid CMBIC/ MPOM3BOAHOM, repBoobpa3Has,
OTIpe/le/IEHHBI MHTETpas; yMeHHe HaXOAWTh aCUMNTOThl rpaduka (yHKIUW; yMeHHe BbIUHCIISAThH
MIPOM3BO/IHbIE CYMMBI, TIPDOM3BeZIeHHsI, YaCTHOTO W KOMITO3UIMU (DYHKIMM, HaXOAWUTh YypaBHeHHe
KacaTenbHOM K rpaduKy (QyHKLUMH; YMeHUe HaxO[UThb MPOM3BO/HbIE 37ieMeHTapHbIX (YHKLUM; yMeHUe
WCTIO/Tb30BaTh TMPOW3BOAHYIO /IS UCC/iefoBaHUsS (YHKIWNA, HAaXOAWTb HauOOoJbllMe W HauMeHbIlHe
3HaueHus1 (QYHKIMIA; CTPOUTH TpapyKu MHOTOUIEHOB C WCIIO/h30BAHMEM arrapaTa MaTeMaTHyecKoro
aHasM3a; MPUMEHSTh TIPOU3BOJHYIO s HAXOK/eHWsI HaW/Tyulllero PellleHrsl B TIPUK/Ia[HBIX, B TOM YKCJ/Ie
COLIMA/IbHO-9KOHOMHMUECKUX U (PU3NUeCKUX 3aJjauax; HaXOAWUTh TUIOL[AAU U 00BEMBI (UTYD C ITOMOIIBIO
WHTerpasa; MpUBOJUTH NPUMePbl MaTeMaTHUYeCKOTO MO/IeTMPOBaHUs C MOMOIIbI0 AvddepeHIambHbIX




ypaBHeHUI

YMeHHe oOrepupoBaTh TOHATUSAMU: Tpapuk (yHKUMH, oOpaTHas GYHKLUS, KOMITO3MLUS (QYHKIMH,
nuHelHass (QyHKUWs, KBajApaTuuHasi (GyHKLUS, palyoHanbHasi (GyHKLUS, CTeleHHass (yHKLuS,
TPUTOHOMEeTpUYeCKHe (QYHKIUM, oOpaTHble TPUTOHOMeTpHUYecKHe (YHKIMM, TIOKasaTeabHas U
norapudmvuueckass QyHKIUM; yMeHWe CTPOUTb TrpaduKu UW3ydeHHbIX (GYHKIUM, BBITIOIHSITD
npeobpa3oBaHusi rpaduKOB (YHKIMN, WCMOAB30BaTh rpaduKd [jisi W3y4YeHUs TPOLIECCOB W
3aBHUCHMOCTeH, TpU pelieHny 3a7au W3 APYrux yueOHBIX TMPeAMEeTOB M 33/lau M3 pealbHOW JKW3HH;
BbIpaKaTh (hOpMy/IaMu 3aBUCHMOCTH MeXX/ly BeJTMUMHAMHU; MCII0/Ih30BaTh CBOMCTBA U rpaduku (yHKIMI
[UIs pellieHHs] ypaBHEeHWM, HepPaBeHCTB M 3a/au C TlapaMeTpaMy; u300pakaTh Ha KOOPAWHATHOMN
TUIOCKOCTH MHO’KECTBA pellleHNi YPaBHeHHH, HepaBeHCTB U MX CUCTEM

YMeHMe pellaTh TEKCTOBble 3alaud pa3HbIX TUIOB (B TOM 4YMC/e Ha TpPOLIeHThI, AOMU W 4YacTH, Ha
JBIDKeHUe, paboTy, CTOMMOCTb TOBapOB M YC/IyT, HaJOTH, 3a/laul U3 00/IaCTH yIipaB/ieHusl TUUHBIMU U
cemMelHbIMU (PUHAHCAaMK); COCTaB/ISATh BbIPA)KEHKS], YPaBHEHHs, HepPaBEHCTBA M UX CHUCTEMBI 110 YCJIOBHUIO
3aJjau, WCC/Ie/[0BaTh TOJyUYeHHOe pellleHHe W OlleHWBaTh MPaBJOIo00HOCTh pe3y/lbTaTOB; yMeHHe
MO/Ie/IMPOBaTh peajbHble CUTyalldd Ha SI3bIKe MaTeMaTHWKW; COCTaB/STb BbIDAKEHUS, ypaBHEHUS,
HepaBeHCTBA U UX CUCTeMbI 10 YCIOBUIO 3a/lauu, UCC/Ie0BaTh TTIOCTPOEHHBIE MO/ C UCTIOb30BaHUEM
arrapara ajre0pbl, UTHTePIPeTUPOBATh TIOJYUeHHBIN pe3y/bTaT

YMeHHe orepupoBaTh TOHSATHSMU: CpefiHee apudMeTHyecKoe, MeJuaHa, HauOOJbIIee M HauMeHbIlee
3HaueHWs, pasMax, [JUCIepcusi, CTaHAAapTHOe OTKJIOHEeHHe YMCI0BOro Habopa; ymeHHe H3BJeKaTh,
VHTEepPIIPeTHPOBaTh MH(OpMAIMIO, TIpeACTaB/ieHHYI0 B TabiulaX, Ha /JuarpaMMax, rpadukax,
OTpa’KaroIllyl0 CBOMCTBA peasibHbIX MPOLIECCOB U sIBJIEHUW; MpeACTaBAATh MUH(OPMALMIO C MOMOILIIbIO
TabO/IML] ¥ AriarpaMM; MCC/Ie[0BaTh CTAaTUCTUUECKHe /IaHHbIe, B TOM UHKC/Ie C TIPUMeHeHreM rpauuecKrx
METO/IOB M 3JIEKTPOHHBIX CPeJCTB; rpadUuecKd HCCIeJ0BaTh COBMECTHble HaOMIOJeHHsI C TIOMOILIBIO
JiarpaMM pacCeuBaHus U JINHeMHOW perpeccuu

YMeHHe OrepupoBaTh MOHATUSIMU: CJIyUaliHbIN OMBIT W CIy4YaiiHOe COOBITHE, BEPOSTHOCTh C/TydaifHOTO




COOBITHS; yMeHHe BBIYUC/SITh BEPOSITHOCTb C MUCIIO/b30BaHHWEM TrpaduyeckKux MeTOo/[0B; TIPUMEHSITh
(hopMyJIbI CTI0)KEeHHSI M YMHOXKeHUsI BepOsITHOCTeM, (hopmyJTy TI0JIHOM BeposiTHOCTH, (popmysy BepHyu,
KOMOWHaTOpHBIe (haKThI U (HOPMYJIbI; OLIEHUBATh BEPOSITHOCTH peasibHbIX COOBITHI; yMeHHe OreprupoBaTh
TIOHATUSIMU:  C/lyuyaiiHasi BeJIMUMHA, pacripefie/ieHde BepOsSITHOCTel, MaTeMaTHuecKoe OyKHjaHHe,
JIUCTIepCUst U CTaHAAPTHOe OTK/IOHEeHHWe CJyuyaiiHOW BeMMuuHbI, (YHKLWK pacripefie/ieHUs] U TJIOTHOCTU
PaBHOMEpHOI'0, TIOKa3aTelbHOTO W HOPMAajbHOTO pacripefie/ieHHii; yMeHKMe HCIOo/b30BaTh CBOMCTBA
W3yueHHbIX pacrpefiesieHUd [jisi pellleHusi 3aJau; 3HAKOMCTBO C TIOHSATUSMH: 3aKOH OOJIBIIMX UHMCel,
MeTOZbl BEIDOPOUHBIX MCC/Ie[IOBaHNUM; YMeHHe MPUBOJUTD IPUMePbI TIPOSIBIIeHUS 3aKOHa O0JIbIINX urcest
B MPUPOJHBIX U OOLIeCTBEHHBIX SIBJIEHUSIX; YMEeHUe OTlepUpPOBATh MOHATUSIMH: COUeTaHUe, IepPeCTaHOBKa,
YKC/I0 COYeTaHUM, YMC/IO TIepecTaHOBOK; OMHOM HbIOTOHA; yMeHre pUMeHsTh KOMOWHAaTOpHbIe (haKThbl U
pacCyKieHusi [Jisi pelleHus: 3a/ay; OLleHWBaTh BEPOSITHOCTH pealbHbIX COOBITHIA; COCTaBJSAThH
BEPOSITHOCTHYIO MO/ie/ib U MHTePIPeTUPOBATh TIOyUYeHHbIN pe3y/bTaT

YMeHue ornepupoBaTh MOHATUSIMU: TOUKA, NpsiMasi, TVIOCKOCTb, MMPOCTPAaHCTBO, OTPe30K, JIyY, BeJMUrHa
yrna, IUIOCKMM Yroi, [JBYIPaHHbIA yroj, TPEXTPaHHbIM Yroj, CKpeljuBarolidecss IpsMble,
rapasyie/IbHOCTb U MepreHAUKY/ISIPHOCTb MPSIMBIX U TJIOCKOCTeH, Yroyl MeXAy NPSMBIMU, YTOJ1 MeXIy
NPSIMOM Y TIJIOCKOCTBIO, YIO/l MeX/y IJIOCKOCTSIMM, PACCTOsSIHME OT TOUKH [I0 TMJIOCKOCTH, PacCTOsIHHe
MeX[y TMpsMbIMH, pPacCTOsIHMe MeXy IJIOCKOCTSIMM; YMeHHe WCII0/b30BaTh IPU PpelleHuH 3afiau
u3yuyeHHble (DaKThl U TeOpeMbl TUIAHUMETPHM; YMeHHe OL|eHHBaTb pa3Mepbl 00BEKTOB OKPY’KAIOIIero
MUpa; CTPOUTb MaTeMaTHUeCcKhe MOJe/ld C TOMOLbI0 T'eOMeTPpUUecKMX TMOHATUN M BeJIWYMH, pellaTh
CBsI3aHHbIE C HUMM MPaKTUUYeCKHe 3a/jau
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YMeHHe oOrepyupoBaTh TOHSTHSMU: TUIOL[AAb (UTYpPhl, 00bEM (UTYypbl, MHOTOTPAaHHMK, TPABUIBHbBIN
MHOTOTDaHHUK, CeueHWe MHOTOTDAHHWKA, KyO, TMapasuiesnierures, Tpu3Ma, NUpaMuza, ¢urypa u
MOBEPXHOCTb BpallleHus], LWIMHAD, KOHYC, I1ap, cdepa, MoLiaAb cQepsl, MI0LaZb MOBEPXHOCTH
MTUpaMU/Ibl, TIPU3MbI, KOHYCa, [IUIUHPa, 00BEM KyOa, MPSIMOYTOJILHOTO Tapasuiesienuresa, TUpaMHu/bI,
MpU3Mbl, LWAMHJAPA, KOHyCa, Iapa, pa3BépPTKAa TOBEPXHOCTH, CeueHusi KOHyca W LWIKHAPA,
rapa’sijieJibHble OCH U/l OCHOBaHUIO, CeueHue 11apa, MI0CKOCTb, Kacarolasicsi chepbl, UIMHAPA, KOHYCa;




yMeHHe CTpPOUTh CeueHWe MHOTOTPaHHWKa, M300pakaTb MHOTOTPAaHHWKH, (UIyphl U TIOBEPXHOCTH
BpallleHHs, UX CeYeHHs], B TOM YKCJIe C TTOMOLIbI0 3/IEKTPOHHBIX CPeJCTB; YMeHHe NPUMEeHSITh CBOMCTBA
reoMeTpUuYecKrux (Uryp, caMocTosATesIbHO (POpPMYJ/IMPOBATh OMpeze/ieHus] U3yuaeMbIX (Uryp, BbIJBUraTh
TUTIOTe3bl O CBOWMCTBaX W TMpHU3HAKaX reoMeTpuueckux (uryp, oO0CHOBBIBaTh WM OMPOBEprarh WX;
yMeHHe TIPOBOJWTh KiacCU(UKaLuioo ¢GUryp Mo pa3uyHbIM TPU3HAKaM, BBITIOJIHATH HEoOXo[uMbie
JIOTIO/THUTEe/TbHbIe TTIOCTPOEHHSI
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YMeHHe OTepupoBaTh MOHATUSIMU: ABWKEHHE B MTPOCTPAHCTBE, Mapasule/ibHbIN MepeHoc, CUMMEeTPHs Ha
TJIOCKOCTH U B TIPOCTPAHCTBe, TIOBOPOT, Tpeobpa3oBaHue T1o00us, T0g00HBIE (DUTYPBI; yMeHue
pacro3HaBaTh paBHble W TOJO0OHbIE (UIYpbl, B TOM 4YWC/ie B TIPUPOZE, HCKYCCTBE, ApXUTEKTYPE;
UCIO/Ib30BaTh TeOMETPUUYECKHe OTHOLIEHUs TIPU PEeIleHHH 3a/lau; HaXOJWTh TeOMETPUUYECKUe BeTHUUHbBI
(oyuHa, yrosi, TIOIAAb, 00BEM) TIPU PEIleHHH 3a/jau U3 JPYrUX y4eOHBIX TPeJMETOB U U3 peasbHOM
JKU3HHW; YMEHHWe BBbIUKC/IATh TeOMeTpUUecKre BeJMUMHBI (/MHA, YTroJi, TUIoIaAb, O0BEM, TUIOIIAZb
TIOBEPXHOCTH), MCIIOJb3Yysl HM3y4deHHble (DOPMy/bI MU MeTOZAbI, B TOM UHCJIe: TUIOLa[b TOBEPXHOCTH
NMUpaMUZIbl, TIPU3MBI, KOHyCa, LWIMHAPA, I[Uomiaab cdeprl; 00BEM Kyba, MPSIMOYrOJBHOrO
Tiapasiyiesienurie/ia, MMpaMu/Ibl, TPU3MBbI, LIWIUH/APA, KOHYCA, 111apa; YMeHHe HAXOJUTh OTHOILIeHHe 00BEMOB
NoZI00HBIX GUryp
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YMeHHe OrepupoBaTh TOHSTHSIMU: IPSIMOYTOJIbHAs CUCTeMa KOOPZAWHAT, BEKTOP, KOODJWMHATHI TOUYKH,
KOOpZIMHATHl BEKTOpa, CyMMa BeKTODOB, TPOM3Be/ileHHe BEKTOpPAa Ha UWCJIO, Pa3jioykeHHe BeKTopa TI0
0asucy, ckajsipHOe TIpOM3BeJeHHe, BEKTOPHOe TIPOM3BeJieHHe, Yroy MeX/Iy BeKTOpaMH; yMeHHe
WCITI0/Tb30BaTh BEKTOPHBIN M KOOPAWHATHBIM METO/ /ISl PeIlieHHs] FTeOMeTPHUUeCKHX 3a/lau U 3a/jau IpYTUX
yueOHBIX TIPeZIMEeTOB

13

YMeHre BbIOMpaTh MOAXOASAIIMN METOJ [Jis pPelleHus 33/laud; IMOHMMaHHe 3HAUMMOCTH MaTeMaTHKH B
W3y4YeHUHU TIPUPOJHBIX W OOIIeCTBEHHBIX TPOLIECCOB U SIBIEHWM; YMeHHe pacIio3HaBaTb IPOSIBJIEHHE
3aKOHOB MaTeMaTMKA B MCKYCCTBe, YMeHUe T[PUBOJUTH TpHMepbl MaTeMaTU4YeCKUX OTKPBITUU
POCCUMCKOM U MUPOBOM MaTeMaTU4eCKOU HayKy




IIEPEYEHD 3JIEMEHTOB COAEPXXAHUNSA, IIPOBEPAEMbIX HA EI'D 110 MATEMATHUKE

Kop, IIpoBepsieMblii 371eMEHT CO/lep)KaHUA
1 Uucna v BBIYMC/IEHYS
1.1 HatypanbHbie u 1jesible urcia. [IpyU3HaKky 1eIMMOCTH LeJTbIX Yunce
1.2 ParoHanbHbie uncia. OObIKHOBEHHBIE U IeCITUYHBIE APOOU, MPOLIEHTHI, OeCKOHEeUHbIe TTepUoAnYecKre 1poou
1.3 ApudmeTrueckuii KOpeHb HaTypaibHOMW cTereHU. JleiicTBYs C apuMeTHUeCKMMU KOPHSIMUA HaTypa/lbHOM CTereH!
1.4 CreneHs C Lie/bIM NoKasaTesieM. CTerneHb € paljMoHaIbHbIM MoKa3arteneM. CBOMCTBA CTeNeHU
1.5 CHHYC, KOCMHYC Y TaHI'€HC YUC/I0BOr0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHIeHC YKWC/I0BOr0 apryMeHTa
1.6 Jlorapugm uucna. lecaTruyHble U HaTypasbHble J10rapr(Mbl
17 HeiicTBUTe/BHBIE UKCIa. ApudMeTHUeCKre Orepalyyd C AeWCTBUTETBHBIMH uYnciaMu. [IpubmmKEHHbIE BBIUMC/IEHUS,
’ TpaBW/ia OKPYIJIeHUs], MPUKHU/KA U OLIeHKa pe3yJbTaTa BbIUMCIeHUN
1.8 [Tpeobpa3oBaHue BbIpayKeHU
1.9 KowmrinekcHele urciia
2 YpaBHeHMsI U HepaBeHCTBa
2.1 Llesibie 1 APOOHO-pAL{MOHAJTEHBIE YDABHEHMUS
2.2 NppauyoHanbHble ypaBHeHUs
2.3 TpUroHomeTprueckue ypaBHeHUs!
24 [Toka3sarenbHble U IorapupMUUecKre ypaBHeHHUs
2.5 [lesble 1 1poOHO-paIOHa/IbHBIE HEpAaBeHCTBA
2.6 VppanyoHaibHble HepaBeHCTBa

2.7 [Toka3arenbHble U IorapupMUUecKrie HepaBeHCTBa




2.8

TpuroHomeTpuueckre HepaBeHCTBa

2.9 Cucrembl ¥ COBOKYITHOCTH ypPaBHEHUM M HEPAaBeHCTB

2.10 YpaBHeHMs, HEPAaBEHCTBA Y CUCTEMBI C TlapamMeTpaMu

2.11 Martpwuija CUCTeMBbI JIMHENHBIX YpaBHeHUU. Orpesie/IuTe/ib MaTpUL{bI
3 dyHKLMY U TpadvKu

31 dynkups, crnocobsl 3aanus GyHkuun. ['padmk dyHKipm. B3anmHo obpaTHble GyHKUIMN. UETHBIE M HEUETHBIE (DYHKLUU.
' [Teprogryeckre QYHKIMK

O6nacTb ompesienieHUss W MHOXKeCTBO 3HaueHud ¢yHkuun. Hymun ¢yskipm. [IpoMexyTKM 3HAKOMOCTOSTHCTBA.
3.2 [TpoMeXXyTKM MOHOTOHHOCTU (GYHKLUA. MakKCUMyMbl 1 MUHUMyMbl QyHKIMM. Hanbosblilee ¥ HanMeHblllee 3HaueHHe
(YyHKLIMY Ha TPOMEXXYTKe

33 CreneHHasi (yHKLMsI C HaTypa/JbHbIM U LiebIM ToKa3atesneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpadMK KOpHS Nn-ou
' CTereHu

3.4 TpuroHomeTpryeckre (GyHKLMHM, UX CBOMCTBA U rpa(UKu

3.5 [TokasarenbHasi U orapudmMudeckas GyHKLUH, X CBOMCTBA U TPaQUKU

3.6 Touku paspbiBa. ACUMNOTOTHI rpadukoB ¢yHKLMK. CBOMCTBA (PYHKIMI, HEMPePLIBHbIX HA OTPe3Ke

3.7 [TocieoBaTeILHOCTH, CIIOCOOBI 3alaHUS TT0C/IeJ0BAaTe/TbHOCTEH

3.8 ApudmeTtnueckasi U reoMeTpruyeckast mporpeccuu. @opmysa CI0XKHbBIX POLIEHTOB
4 Hauyana maTemaTrueckoro aHaausa

4.1 [Tpou3BogHast hyHKIMU. [Ipor3BO/[HBIE 37IeMeHTapHbIX (PYHKLIWM

42 [TpuMeHeHMe MPOU3BOJHOM K MCC/Iej0BaHUIO (DYHKL[MM Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxeHre Haubosbllero u
' HaVMeHbIIIero 3HaueHus1 PYHKLIMU Ha OTpe3Ke

4.3 [TepBooOpa3Hasi. iHTerpan

MHoXecTBa U JIOTUKa




5.1

MHOXXeCTBO, orepaijuu HaJi MHO)KeCcTBaMHU. [JuarpamMmel Ditiepa — BeHHa

5.2 Jloruka
6 BeposiTHOCTB U CTaTUCTHKA
6.1 OnucaresnibHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6uHaToprika
7 I'eomeTpus
7.1 Purypsl Ha IJIOCKOCTH
7.2 IIpsiMble U MJIOCKOCTH B NIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tesia ¥ MOBEPXHOCTU Bpall|eHus
7.5 KoopauHath! ¥ BeKTOPEI




YYEBHO-METOINYECKOE OBECIIEYHEHUE
OBPA30OBATEJ/IBHOI'O ITPOLNECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» MareMatuka: anrebpa v Hauajaa MaTeMaTHUeCKOr0 aHa/In3a, FeOMeTPUsL.
Anrebpa u Hauasla MaTeMaTHUYECKOTo aHanu3a, 10-11 kmaccel/ Anmumvos II1LA.,
Konsirun HO.M., TkaueBa M.B. u apyrue, AKI[OHepHOe 00II[eCTBO
«3patenbcTBO «IIpocBeleHye»

METOINYECKUE MATEPUAJIBI V11 YUUTEJIA
Anrebpa v Hauasa MaTeMaTudeckoro aHanusa. 10—11 kiaccel.
MeTtorueckue pekoMeH jaluy K yuebnuky I11. A. AmvMoBa,

FO. M. Kosisiruna, H. E. ®énopoBou u ap.

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
MHTEPHET
EnvHas kosiekius udpoBbix 06pa3oBaTesibHBIX pecypcoB school-
collection.edu.ru

Poccwuiickas snekTpoHHas 1mkosa (resh.edu.ru) — MHTepakTUBHbIE YPOKHU
Y TPeHaXkephl.

O6pa3oBaTesbHas raTgopma «Yuu.py» (uchi.ru) — uHTepakTHBHbIE
KapTOUKHU.

«fAknacc» (yaklass.ru) — 371eKTpoHHbIe TpeHaXKEPbI U IPOBEPOYHbIE

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