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ITOSICHUTEJIbBHAS 3ATINCKA

Pabouas mporpamma yueGHOTo Kypca «Asire6pa 1 Hayasia MaTeMaTUMUeCKOro aHam3a» 6a30BOTO
ypoBHs 1151 obyuatoruxcst 10 -11 kimaccoB pazpaboraHa Ha ocHOBe DeepayibHOTO TOCYIaPCTBEHHOTO
06pa3oBaTeIbHOIO CTaHJApTa CpegHero ooOlero 0o6pa3oBaHMsl, C YUYETOM COBPEMEHHBIX MUPOBBIX
TpeGOBaHM, TMPEIbSIBASIEMbIX K MaTeMaTMYeCKOMY OOpasOBaHMIO, M TPaAMUIMNA POCCUINCKOTO
obpazoBaHusl. Peanmmsaums mporpaMMbl oGecrieunBaeT OBJIaeHWe K/IFOUYEBbIMY KOMITETEHIIMSIMMA,
COCTaBJSIIONIVMMY  OCHOBY JJII CaMOPasBUTHUS U HEMPepbIBHOTO 00pa3soBaHus, LIEJIOCTHOCTD
OO611IeKYJIbTYPHOTO, IMYHOCTHOTO U MTO3HABATEIbHOTO Pa3BUTHS IMYHOCTY OOYYArOIIXCSI.

HOEJIM N3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hauajia MaTeMaTMUeCKOTO aHa/Ii3a» SIBJISIETCS OOHUM U3 HauboJiee 3HaUMMbIX B
MporpaMmMe CTaplleii IITKOJIbI, TTOCKOJbKY, C OZHOM CTOPOHBbI, OH OOeCIeuMBaeT MHCTPYMEHTAIbHYIO
6asy I U3y4YeHus BCeX eCTeCTBEHHO-HAayUYHbIX KYPCOB, a C IPYroil CTOPOHBI, POpMUPYET JIOrnuecKkoe
¥ abCTpaKTHOE MBIIUIEHNE YUYalllMXCsS Ha YPOBHE, HEOOXOIMMOM JIJIsI OCBOEHUST KYpCOB MH(MOPMAaTUKHA,
OOIIIeCTBO3HAHMSI, MCTOPUM, CJIOBECHOCTM. B pamkKax maHHOrO Kypca yualluecs OBJIaieBaloT
YHMBEPCAJTbHbBIM SI3bIKOM COBPEMEHHOV HayKu, KoTopas GOpMyauMpyeT CBOM HOCTUMKEHMS B
MaTeMaTuuecKoi ¢hopMe.

Kypc anrebpbl m Havyaj MaTeMaTMUECKOTO aHa/M3a 3aKJIaJblBA€T OCHOBY [JI YCIIEIIIHOTO
OBJIafileHMs] 3aKOHamM (U3UKU, XUMUM, OMOJIOTUM, TTIOHMMAaHMS OCHOBHBIX TEHIEHIMI 3KOHOMMUKU U
OOIIECTBEHHON >KU3HM, IMO3BOJISIET OPMEHTMPOBATHCS B COBPEMEHHBIX HM(GPOBBIX M KOMITbIOTEPHBIX
TEeXHOJIOTUSIX, YBEPEHHO MCII0/Ib30BaTh MX B IIOBCEIHEBHONM JXMU3HKU. B TOXe BpeMs OBJajieHue
abCTPaKTHBIMM WM JIOTMYECKM CTPOTMMM MAaTeMaTMUECKMMM KOHCTPYKIMSIMM pa3BMBAET yMEHMe
HaXOOUTb 3aKOHOMEPHOCTM, OOOCHOBBIBATb MCTMHHOCTb YTBEPXKIEHMS, MCIIO0/Ib30BaTh OOOOIIEHME U
KOHKPEeTM3alMI0, abCTparupoBaHye 1 aHaJIOTMI0, GOPMIUPYET KpeaTUBHOE M KPUTUYECKOe MbIIieHne. B
XOJle M3yUeHMsl ajaredpbl ¥ Hayaj MaTeMaTMUeCKOrO aHa/Iu3a B CTaplliel IIKOJje ydalluecs IOJydyaioT
HOBBIVA OITBIT PEIIeHysT MPUKIAIHBIX 3a/1a4, CAMOCTOSTEbHOTO IMTOCTPOEHMS MaTEMATUUECKUX MOJIeIen
peaJibHbIX CUTyallMii ¥ MHTepIpeTalyy IIOJYUYEHHBbIX pelleHui, 3HAaKOMSTCSI C IIpuMepaMu
MaTeMaTMUeCKMX 3aKOHOMEPHOCTEe B TMpMUpojde, HayKe U B MCKYCCTBE, C BbIJAOIIMMUCS
MaTeMaTUUeCKMMM OTKPBITUSIMU U UX aBTOPaMM.

Kypc obnagaeTt 3HauMTEIbHBIM BOCIIMTATEbHBIM MOTEHIMAIOM, KOTOPBIN peajn3yeTcs Kak uepes
yueOHbIM MaTepuasl, CIOCOOCTBYIOMMI (OPMUPOBAHMIO HAyYHOTO MMPOBO33pPEHMS, TaK U yYepe3
crielMduUKy  yuyeOHOM  JIesITeJIbHOCTH, TpeOyIoIlell  CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MIPOIOJIKMUTE/IbHOM KOHIEHTPALMY BHMMAaHMs ¥ OTBETCTBEHHOCTH 3a IOJIYYEHHbI pe3y/ibTar.

B ocHOBe wMeromukmu oOyueHus ajnrebpe ¥ HayaJlaM MaTeMaTUMYECKOTO aHaiM3a JIESKUT
JlesSITeTIbHOCTHBIN TMTPUHLINUTT OOyUYeHMs.

CrpykTypa Kypca «Aurebpa ¥ Havaja MaTeMaTHMYECKOTO aHa/M3a» BKJIIOYAET CJeayIollue
coziepskaTeibHO-MeToAnYecKue Juuun: «Umcena u BerancyieHus», «OyHkumumu u rpadmkm», «Y paBHEeHUS
“ HepaBeHCTBa», «Hauama maTemarmueckoro aHaimmsa», «MHOKeCTBa M JIOrMKa». Bce OCHOBHbIE
CoZiepsKaTeIbHO-METOAMYECKME JIMHUM M3YYaIOTCS Ha TMPOTSKEHMM NBYX JIeT OOyUeHUus] B CTapiieit
IIIKOJIe, €CTECTBEHHO OMOJIHSIS IPYT Apyra M MOCTEIIEHHO HAChIIIAsICh HOBBIMM TEMaMM M pasjieslaMu.
IaHHbBI KypC SIBJSIETCSI MHTErPaTUBHBIM, MOCKOJIBKY OObenuHsIeT B cebe cofepykaHue HEeCKOJIbKUX
MaTeMaTUUeCKUX OUCHUIUIMH: ajrebpa, TPUrOHOMETPHSI, MaTeEMaTUYeCKNI1 aHaJIU3, TEOPUS MHOXKECTB U
np. I[To Mepe Toro Kax yuaiiuecsi OBjafieBaloOT BCE OoJiee IIMPOKMM MaTeMaTUUeCKUM arrapaToMm, y HUX
MOC/IeIOBaTeIbHO (OpMUPYETCS M COBEPIIEHCTBYETCSI YMEHMEe CTPOUTb MaTeMaTUUYeCKyI0 MOJIeJlb
peasbHOM CUTYaIUy, IPUMEHSITh 3HaHUs, MMOJyYeHHble B Kypce «Asrebpa ¥ Hayajga MaTeMaTU4YeCKOro
aHa/M3a», Ui PelleHus] CaMOCTOSITeIbHO CHOPMYIMPOBAHHON MaTeMaTMUeCKOi 3aJauM, a 3aTeM
MHTEPIPEeTUPOBATh MOTYyUEHHbIN pe3yJbTarT.

CopepskaTelbHO-MeToAMUeCKas JIMHUST «Yuciaa M BBIUMCIIEHMSI» 3aBepllaer (GOpMUPOBaHME
HaBBIKOB MCIIOJIb30BaHMS [I€MICTBUTENbHBIX UMCEJ, KOTOpOoe ObIO HAayaTO B OCHOBHOM IIKoje. B
cTapiiei IKosie 0coboe BHMMaHMe yaessieTcss (opMMUPOBAHMIO MPOYHBIX BbIUMCIMTEIbHBIX HABBIKOB,



BKJIIOUAIOIIMX B Ce0s MCIIOJb30BaHMe Pa3IMyHbIX (OpPM 3ammucy AeMCTBUTEILHOTO UMCiia, YMeHue
paIOHAIbHO BBITIOJIHATh AEMCTBUSI C HUMM, [eaTh MPUKUIKY, OLeHMBaTh pe3ysbraT. O6yuaroimecs
MIOJTYYalOT HaBbIKYU MPUOIVKEHHBIX BbIYMCIIEHMI, BHITOTHEHMST OEMCTBUIA C UMC/IaMM, 3alMCaHHbIMM B
CTaHAApTHOM (HOpMe, UCIOIb30BaHNSI MaTEMATUYECKMX KOHCTAHT, OLIEHVBAHMS UYMCIOBBIX BbIPAsKEHMIA.

JIuaust «YpaBHEHMSI M HEPABEHCTBA» pean3yeTcsl Ha MPOTSIKEHUM BCero oOyueHust B CTapiiein
IIIKOJIe, IOCKOJIbKY B KaKAOM pasjiesie MporpaMMbl ITPeIyCMOTPEHO pellleHre COOTBETCTBYIOIIMX 3a/4ad.
OOGyuaroiyecss  OBJIaEBAIOT  Pa3/IMUYHBIMM ~ METOHAMM  pelleHus  IebIX,  palMOHAJIbHbIX,
VPPALMOHATIBbHBIX, I[MOKa3aTeJIbHBIX, JIOTapUPMUUYECKMX ¥  TPUTOHOMETPUYECKMX  YpaBHEHMIA,
HEpaBeHCTB M uX cucreM. IlosyuyeHHbIe yMeHMSI WMCIOJMb3YIOTCS TIPU MUCCAeoBaHMM (GYHKIUNA C
MIOMOIIIbIO TTPOM3BOJIHOM, peIlIeHNM TPUKIAAHBIX 3afad M 3aJau Ha HaXOXAeHue HaubOJbIINX U
HayMMeHbIIMX 3HaueHu QyHKuyM. JlaHHas comepskaTesbHAs JIMHUS BKIIOYaeT B cebs  Takxke
dbopmMupoBaHNe YMEHMII BBIMOTHITh PAaCUEThl IO GopMysiaM, Mpeobpa3oBaHMsI 1EJIbIX, PAIVIOHATbHBIX,
MPPaIMOHAIbHBIX Y TPUTOHOMETPUYECKMX BBIPAsKEHMI, a TaKKe BbIPAsKEHMI, COIEePsKAIIMX CTEIIeHU U
sorapudmbl. brarogapst msyuyeHuio aarebpanyeckoro Marepuasia MPOMCXOOUT AaJIbHENIIee pa3sBUTHeE
AJITOPUTMUYECKOTO M abCTPAaKTHOTO MbIIUIEHUST YYaIuxcsl, (GOpMUPYIOTCS HaBBIKM HOeOyKTUBHBIX
pacCy>KAeHui, paboThl C CUMBOJIbHbIMM (DOpMaMu, MPeCTaBIeHMsT 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BUJle PaBEHCTB ¥ HepaBeHCTB. Aurebpa mpemsaraetT 3¢G@deKTUBHbIE MHCTPYMEHTBI IJISI peIleHus
MPAKTUYECKMX M €eCTEeCTBEHHO-HAyYHbIX 3a/ay, HArSIAHO AEMOHCTPUPYET CBOM BO3MOXXHOCTM Kak
SI3bIKA HAYKU.

CopepskarenpbHO-MeToauueckast TMHusI « DYHKIMY U rpadyKu» TECHO IMepervieTaeTcss ¢ ApyrumMu
JIMHUSIMU KYpPCa, MOCKOJIbKY B KAaKOM-TO CMBIC/IE 3a[a€T IOCIeIOBaTeNbHOCTh M3YUeHMs] Marepuasa.
WsyueHne cTeleHHOM, ITOKa3aTeJbHOM, JIOTapM@MUUECKOM U TPUTOHOMETPUYECKUX GYHKLIMM, UX
CBOVICTB U rpaduKOB, MCIIOAb30BaHe QYHKUMIA [IJIT PElIeHus 3a1ad U3 IPYTUX yYeOHbIX MMPeIMETOB U
peasibHOM KM3HM TEeCHO CBS3aHO KaK C MaTeMaTMYeCKMM aHaJIM30M, TaK M C pelleHueM ypaBHEHUN U
HepaBeHCTB. [Ipy aToM GoJibllioe BHMMaHMeE yaesnseTcss GOPMUPOBAHUIO YMEHMS BbIpakaTb GOpMyIamMu
3aBUCUMMOCTY MEXKAY PasJIMUHbIMU BEJIMUMHAMM, MCCIIEIOBATh IMOJyUYeHHble (QYHKIMUU, CTPOUTh UX
rpabuku. Marepuas 3TOM COMepsKaTeNbHON JIMHUM HalleJleH Ha pas3BUTME YMEHMI ¥ HaBbIKOB,
MO3BOJISTIOIIMX BBIPAKaTh 3aBMCUMMOCTY MEXIY BeIMUYMHAMM B PasjanM4HON (opme: aHaIUTUIECKO,
rpaduueckon M cyioBecHOU. Ero msyueHme croco6CTBYET pPasBUTUIO aJITOPUTMUUYECKOTO MbIIILIEHMS,
CIOCOGHOCTY K 0OOOIIEHNIO U KOHKPETU3AIMY, VCIIOIb30BaHUIO aHAJIOTUA.

CopepskatenpbHast JuHus «Havajma maTeMaTM4ecKOro aHaiM3a» IIO3BOJISIET CYIIECTBEHHO
pacIIMPUThb KPYT KaK MaTeMaTMUeCKUX, TaK ¥ TPUKIAOHBIX 337ay, AOCTYITHbIX OOYYaroIMMcs, Y
KOTOPBIX TIOSIBJISIETCSI BO3MOSKHOCTb MCCJENOBaThb M CTPOUTb Tpadukyu GYHKIMA, OINpenesiTb UX
HaMOOJIbIlIie ¥ HaMMEHbIIlMe 3HAueHWs, BBIUMCISATH IUIOMIAAM GUIYp U OOBEMBI Tej, HAaXOIUTb
CKOPOCTM ¥ YCKOpeHMsI TpolieccoB. JlaHHasl copepikaTebHast JMHMS OTKPbIBA€T HOBbIE BO3MOSKHOCTU
MMOCTPOEHUsI MaTeMaTUUYeCKUX Mojesiell peasibHbIX CUTYalUi, HAXOXKIEHMS] HAWIYUIllero pelleHus B
NMPUKIANHBIX, B TOM UYMCJIE€ COIMAJIbHO-5KOHOMMYECKMX, 3aJavyaX. 3HAKOMCTBO C OCHOBaMU
MaTeMaTMUeCKOTO aHajau3a CIIOCOOCTBYeT pasBUTHMIO aOCTPaKTHOro, GOpPMaabHO-JTOTUUYECKOTO U
KPeaTBHOTO MBbIIIUIEHMS, (POPMUPOBAaHMUIO YMEHMII PACIIO3HABATD IMPOSIBJIEHNST 3aKOHOB MaTeMaTUKN B
HayKe, TeXHUKe U ucKkycctBe. OOyyarolmecs y3HaOT O BbIAAIOIIMXCS pe3ysIbTaTax, MOJYUYeHHbIX B XO/ie
Pa3BUTHSI MAaTEMAaTUKM KaK HAayKM, ¥ UX aBTOpPax.

CopepskaTenpHO-MeToaMueckasi JiuHUsI «MHOKecTBa M JIOTMKa» B OCHOBHOM TIOCBSIIeHA
3JIeMEHTaM TeOPUM MHOKECTB. TeOpeTMKO-MHOKECTBEHHbIe MPeICTaBIeHMs MPOHMU3BIBAIOT BECh KYPC
IIIKOJIbHOM MaTeMaTUKM U TIpeJjiaraloT Haubosiee YHUBEPCATIbHBIN SI3bIK, OOBEOMHSIONINIT BCE Pasesibl
MaTeMaTMKM U €€ TPWIOXKEHWUI, OHM CBSI3bIBAIOT pa3Hble MareMaTUuecKyue AVCUUIUIMHBI B eIUHOe
1esioe. [ToaToMy BaskHO [1aTh BO3MOSKHOCTb IIKOJbHUKY MOHMMATbh TEOPETMKO-MHOKECTBEHHBIN SI3bIK
COBPEMEeHHOJ MaTeMaTUKM U UCIIOb30BaTh €ro JJIs1 BEIPasKEHMS CBOMX MBICJIEIA.

B kypce «Anrebpa ¥ HavyaJia MaTeMaTMYECKOTO aHajau3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTMUeCKOro MOJeTMPOBaHMsI, KOTOPbIe MPU3BaHbl CHOPMMUPOBATH HABBIKY MOCTPOEHMUS MOZEJIeN
peasbHbIX CUTYalMH, CCEAOBAHMS 3TUX MOZEJIeN C MOMOIIBIO afmapaTa ajaredpbl 1 MaTeMaTUYeCcKoro
aHa/M3a ¥ MHTepIpeTauyy TOJyYeHHBbIX pe3yJbTaTOB. Takue 3aJaHus BIUIETEHbI B KaXKAbIA U3



pasneyioB IpPOrpaMMbl, TOCKOJbKY BeChb MaTepuas Kypca IIUPOKO WCIOIb3YeTCs IJIsl pelieHus
NPUKJIAAHBIX 3amad. [Ipy  pelreHMM peasibHbIX IPAKTMYECKMX 3alau  ydyallyMecs pPa3BUBAIOT
HaOJTI0IaTEIbHOCTb, YMEHME HaXOAUTb 3aKOHOMEPHOCTM, abCTparmpoBaThCsl, UCIOJIb30BaTh aHAJIOTHIO,
060011aTh ¥ KOHKPETM3UPOBaTh Mpobiemy. [lesTelbHOCTh MO (POPMMPOBAHMIO HABBIKOB DEILIEHMS
MPUKIANHBIX 3alad OpPraHM3yeTCsl B IIpoliecce M3yueHMs] BCeX TeM Kypca «Ajrebpa ¥ Havaia
MaTeMaTMYeCKOro aHa/IM3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yue6HOM mjaHe Ha M3yuyeHMe Kypca aareOpbl M HayaJl MareMaTM4YeCKOro aHaaM3a Ha 6a30BOM

ypoBHe oTBoAaMTCS 2 yaca B Hemesmto B 10 kimacce u 3 yaca B Hememro B 11 kjacce, Bcero 3a iBa roga
o6yuenust - 170 yacos.



COJEP>XKAHME YYEBHOI'O KYPCA
10 KJIACC

Unciia v BbIYMC/I€HUS

PaumonanpHbie uncia. OOBIKHOBEHHbIE U [ECATUYHbIE JpOOM, TPOIEHThI, OECKOHEYHbIE
nmepuoauyeckue apobu. ApudbmeTudeckyue omepanyuy C palyMOHAJbHBIMU UYKUCIaMMU, MPeodpasOBaHUS
YMCIOBBIX BbIpakeHUN. [IpuMeHeHMe npoGeli M TMPOLEHTOB [JIS1 pPelleHMs TMPUKIAAHBIX 3amad U3
Pa3IMUHbBIX OTPAC/Iell 3HAHUI U PeaIbHOM SKU3HMU.

HencTBuTenbHbIE UMcia. PalyoHambHbIe ¥ MppaluyoOHaabHble yncia. ApubMeTnyecKne orepanmm
C IEeMCTBUTENbHbIMM umciaamu. [IpuOIMsKEHHbIE BbIUMCIEHMS, TpaBWa OKPYTJIEHUS, TPUKUIKA U
OIIEHKA pe3yJsIbTaTa BbIUMCIEHWA.

Cremedb ¢ 1eabiM I1oKasaTejgeM. CraHpmapTHas ¢dopma 3amucu JeMCTBUTENbHOIO UMCIa.
Vcronb3oBaHue moaxonsiieii GopmMbl 3amyucy IEACTBUTEbHBIX YMCET IJIS PellleHMs MPaKTUUeCKUX
3a/1a4 U MMPeICTaBIeHs TaHHbBIX.

Apudmerndeckuii KOpeHb HaTypaJIbHOM cTeneHu. [eicTBusi ¢ apu@mMeTnyecKuMy KOPHSIMU
HaTypaJIbHOM CTEeIeHMN.

CuHyC, KOCMHYC ¥ TaAHT€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCUMHYC, apKTaHT'€HC
YMCJIOBOTO apryMeHTa.

YpaBHeHNA U HepaBEeHCTBA

ToxkmecTBa U TOKIECTBEHHbIE TTPEOOPA30OBAHMSL.

[Ipeo6Gpa3zoBaHue  TPUTOHOMETPUUECKMX  BbIpakeHUi. (OCHOBHbIE  TPUTOHOMETPUYECKME
dbopmyJibl.

YpaBHeHMe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pellieHe HepaBeHCTBA. MeTo1 MHTepBaJIOB.

Pelirenne 11e1b1X 1 IpOOHO-pAlIMOHATIBHBIX YPAaBHEHWI 1 HEPABEHCTB.

Peltienne MppaloHaIbHbIX YPaBHEHNI Y HEPABEHCTB.

PelliteHne TpUrOHOMETPUYECKUX YPABHEHUIA.

[IpumeHeHVe ypaBHEHUIM ¥ HEPABEHCTB K peIIeHUI0 MaTeMaTHM4ecKuX 3ajad M 3amaud U3
pasaMYHBIX 06J1aCTeN HAYKM U PeasIbHOM JKU3HMU.

DOyuruMy U rpapuru

DyHKIWMS, criocobs! 3aganns GyHKimu. ['padmk byHkimu. Bsanmuo o6patHbie QYHKIMMN.

Oo6JutacTp ompepeneHnsT M MHOXeCTBO 3HaueHui ¢yHkuyy. Hymn dyakmum. ITpomeskyTkm
3HAKOIOCTOSIHCTBA. UETHBIE ¥ HEUETHBIE QYHKIUNA.

CrerneHHast QYHKLIMS C HATYPaJIbHBIM U 11eJIbIM IOKasateseM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS n-0M CTeIeHM.

TpuroHomerpuyeckasi OKpY>KHOCTb, OIpe/iesieHNe TPUTOHOMETPUUECKUX (PYHKIMI UYMCIOBOTO

aprymeHrTa.
Hauana MmaTeMaTM4ecKOro aHajimsa
ITocnemoBaTebHOCTH, CIOCOObI 3amaHus 110CJIeIOBATE/IbHOCTEI. MoHOTOHHBIE
10C/1e0BaTe/IbHOCTH.

Apudmerndeckass M reomMeTpuueckas Mmporpeccuu. becKoHeuHO yObIBalolas reoMeTpudecKast
nporpeccusi. Cymma OeCKOHEUHO YOBbIBaloIlell reoMerpuueckoy rmnporpeccuu. Dopmysa CIOKHBIX
MpoIleHTOB. Vcrob30BaHMe MPOrpeccuu IJisl pellieHns] peaibHbIX 3aau IMPUKIIaIHOTO XapaKTepa.

MHoxxecTBa U JIOTUKa

MHosKeCcTBO, omepaiuyu Hajg MHoOKectBamu. Jluarpammbl  Oiiyiepa—Benna. Ilpumenenue
TEOPETUKO-MHOXXECTBEHHOTO arnapara [JJisi ONMMCaHusI peasbHbIX ITPOLIECCOB U SIBJIEHUM, TIPU pellieHun
3a[]a4 U3 APYTUX YYeOHbBIX MPeIMETOB.

Ompenenenne, TeopeMa, CaeICTBUE, 1OKA3aTEIbCTBO.



11 KJIACC

Unciia v BbIYMC/I€HUS

HarypanbHble u 1iesbie uncia. [Ipyu3Haky 1eamMMocTy 1esbixX yuces.

CTeleHb C palMOHAJIbHBIM IToKa3areyiemM. CBOJMCTBA CTEIIEHN.

Jlorapmdm uncna. lecaTuyHble 1 HaTypasibHbIE JIOTapuMbI.

YpaBHeHUsI M HEpaBEeHCTBa

[Tpeo6pa3oBaHue BbIpakeHN, COAEPIKAILMX JIOTapUQPMBbI.

IIpeobpasoBaHye BhIpasKeHUI, COEpsKAIMX CTEEH) C PallOHAILHBIM ITOKA3aTeIeM.

[IpyMepbl TPUTOHOMETPUYECKMX HEPABEHCTB.

[TokasaresibHbIe YpaBHEHMS ¥ HEPABEHCTBA.

Jlorapudmmnueckue ypaBHeHMs 1 HEPABEHCTBaA.

Cucrembl JIMHENHBIX YpaBHeHMI. PellleHne MPUKIIaIHbIX 3a7ay C TOMOIIbIO CUCTEMbI JIMHENHBIX
YpaBHEHMIA.

CucremMbl ¥ COBOKYITHOCTY PAIMIOHAIbHBIX YPaBHEHMI ¥ HEPABEHCTB.

[IpyMeHeHVe ypaBHEHUM, CUCTEM M HEPABEHCTB K PeIleHUI0 MaTeMaTUUeCKMX 3a4ad U 3ajay U3
pasaMyHbIX 00J1aCTeN HAYKM U PeasIbHOM JKU3HMU.

DOyukuuy 1 rpapuru

@Oyukuys. Ilepyuopnuyeckne Gynkuyuu. ITpomerxyTku MOHOTOHHOCTM GYHKIMM. MakcuMymbl U
MuHUMYMbI QyHKIMKM. Hanboibiliee 1 HauMeHblllee 3HaUeHMe QYHKIMM Ha TTPOMEXKYTKeE.

Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U IpaGyKu.

ITokasarenbHast u Jorapudmmueckast GyHKIVM, UX CBOMCTBA U rpadumKu.

Wcnonb3oBanne rpad@ukoB GyHKIMN IjIS1 pEIieHsT YPaBHEHUI U JIMHEHBIX CUCTEM.

Wcnonb3oBanne rpad@ukoB QyHKIUI AJIS UCCAeA0BAaHMUS ITPOLIECCOB U 3aBUCUMOCTEN, KOTOpPbIE
BO3HMKAIOT MPU PELIeHUN 3a[1a4 U3 APYIUX YUeOHbIX ITPEIMETOB U PeabHOM SKU3HNA.

Hauana maTeMaTn4ecKoro aHajansa

HemnpepoiBHbie byHKIMM. MeToa MHTEPBAJIOB JIJIsSI pelllieHNs] HepaBeHCTB.

ITpousBomHas ¢dyHkuum. I'eomerpudeckuit U GU3UMIECKUI CMBIC ITPOU3BOIHOI.

[TpousBomHble 3jieMeHTAapHbIX QYHKIMA. DOOpMyJibl HAXOXIEHWUST IPOM3BOAHON CYMMBI,
MIpOU3BeAEeHNs ¥ YaCTHOTO QYHKIIUNA.

[IprMeHeHMe TPOM3BOMHON K MCC/IENOBAaHMIO (PYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoskneHne HanboJIbIlIero ¥ HaMMeHbllero 3HaueHus: GyHKIMM Ha OTpe3Ke.

[TprMeHeHMe TPOU3BOIHONM [IJIST HAXOKIEHMSI HAVJTYUIIIErO pelleHns] B IPUKIIAIHbIX 3afavax, JIJis
orpezeseHss CKOPOCTU Mpoliecca, 3aJJaHHOro hopmMyJIoi Win rpad@uKoM.

ITepBoo6pasHas. Tabiuila mepBooOGpasHbIX.

WHurerpasn, ero reomeTrpmuueckuin u usmuueckuit cMbIci. BblumciieHne mHTerpasna mno dopmyie
Hrrorona—Jlei6uuria.



ITNIAHUPYEMDIE PE3VJIbTATbI

OcBoenne yue6HOro mpenmera «MaTemaTuka» AOJIKHO ObGecreynBaTh JOCTUKEHME Ha YPOBHE
cpemHero o6iiero o6pa3oBaHMUS CIAEAYIOIMX JIMYHOCTHBIX, MeTalpegMeTHbIX U IPegMEeTHbIX
006pa3oBaTe/IbHbIX Pe3yJIbTaTOB:

JINMYHOCTHDBIE PE3VYJIbTATbI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHMSI MporpaMMbl ydyebHOro mpeamera «MaremaTuka»
XapaKTepU3YIOTCS:

I'paskmaHckoe BocIUTaHMe:

Cc(hOpMMPOBAHHOCTHIO TPAsKIAHCKONM IMO3UIMM OOYYAIOLIEerocsl Kak aKTMBHOIO ¥ OTBETCTBEHHOI'O
YyjieHa POCCUIICKOTO OOIIEeCTBa, IMpeACTaBJIeHMeM O MaTeMaTUMYEeCKMX OCHOBAx (QYHKIMOHMPOBAHMS
Pa3JIMYHbIX CTPYKTYp, SIBJIEHUI, IPOLEOyp I'paXgaHCKOro ooOIIecTBa (BbIOOPBI, OMPOCHI ¥ IIp.),
YMEHMEM B3aMMOJENMCTBOBATb C COIMAIbHBIMM MHCTUTYTAaMM B COOTBETCTBUM C MX QYHKIUSIMU U
Ha3HAYEHMEM.

ITaTpuoTnueckoe BOCIIUTAHMKE:

c(opMMPOBAHHOCTBIO POCCUIMCKOM TPAKIAHCKOM MIEHTUYHOCTM, YBaKEHMSI K IIPOILLIOMY U
HACTOSIIIIEMY POCCUIICKOV MaTeMaTUKM, LIEHHOCTHBIM OTHOIIEHMEM K HOCTVKEHMUSIM POCCUNCKUX
MaTeMaTUKOB M POCCUIMCKOM MaTeMaTUYECKON IIIKOJIbI, K MCIIOJIb30BAHUIO 3TUX TOCTVKEHUI B OPYIUX
HayKax, TeXHOJIOTUSIX, chepax SKOHOMMKIA.

I yXxOBHO-HPaBCTBEHHOI'O BOCIIMTAHMSI:

OCO3HaHMEM JTYXOBHBIX IIEHHOCTEN POCCUICKOrO Hapopa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMSI, ITUUECKOTO ITOBEAEHMSI, CBSI3aHHOI'O C IPAKTUUYECKUM IPMMEHEHMEM NOCTVKEHMI HayKU U
JeSITEIbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIAZa B IOCTPOEHME YCTOMUMBOTO OYIYIIIEro.

ScreTnyecKoe BOCIUTAHUE:

9CTETUYECKMM OTHOIIEHMEM K MUPY, BKJIIOYAs 3CTETMKY MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN,
OOBEKTOB, 3amay, pelleHui, PacCyKIeHMUI; BOCIPUMMUYMBOCTbIO K MaTEeMaTUYECKMM acCIIeKTaM
Pa3JIMYHBIX BUIOB MCKYCCTBA.

®usnueckoe BOCIUTAHUE:

Cc(hOpMMPOBAHHOCTHIO YMEHMS TIPUMEHSITb MaTeMaTU4ecKyue 3HaHUS B MHTepecax 3JJ0POBOTO U
6e3omacHoro obpasa >KM3HU, OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3[J0POBBIO (30pOBOE€ MUTaHMUE,
cOGasTaHCMPOBAHHBIN PEXUM 3aHSATUI M OTHObIXA, PETyJIIpHas (usmMueckass aKTUBHOCTD); (pU3MIeCcKOro
COBEPIIEHCTBOBAHMS, TP 3aHITUSIX CIIOPTUBHO-03I0POBUTEIbHON AEATEIbHOCTbIO.

TpynoBoe BocuTaHKe:

FOTOBHOCTBIO K TPYIY, OCO3HAHMEM IIEHHOCTU TPYIOIOOMS; MHTEPECOM K Pas3IMUHbIM cdepam
MpoheCCHOHATIBHON AesITeJIbHOCTM, CBSI3aHHBIM C MaTEMaTUKOMW M €€ TPUIOKEHUSIMM, YMeHUeM
COBepIIaTh OCO3HAHHBIM BBHIOOP Oymyinel mpodeccuy M pean30BbIBATb COOCTBEHHbBIE JKM3HEHHBIE
TIJIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTM4YeCcKOMY OOpa3oBaHMIO M CaMOOOpPa3OBaHMIO Ha
MPOTSDKEHUM BCEM JKM3HM, TOTOBHOCTBIO K AKTMBHOMY YUYaCTMIO B peLIeHMM IIPaKTUUECKUX 3amad
MaTeMaTMUeCKOl HallpaBJeHHOCTH!.

DKOJIOTMYeCKOe BOCIIUTAHUE:

CchOpMMPOBAHHOCTBIO  IKOJIOTMYECKOM  KYJIbTYpbl, IIOHMMAaHMEM BJIMSIHUSI  COIMAJIbHO-
SKOHOMMYECKMX ITPOLIECCOB HA COCTOSHME IMPUPOIHONM U COLUMATIBLHOM Cpeabl, OCO3HAHMEM IJI00aJIbHOI'O
XapakTepa S5KOJIOTMUYECKUX Ipo0JieM; OpMeHTallMeil Ha IpUMeHeHMe MaTeMaTUYeCKUX 3HaHUI OJIs
pellieHus 3a7a4 B 00/1aCTY OKPY3KAIOLLEe Cpebl, IJIAHMPOBAHMS IOCTYIIKOB UM OIL€HKM UX BO3MOSKHbBIX
MOC/IEICTBUI JIJIST OKPY>KAIOIIEeN Cpefbl.

LleHHOCTM HAYYHOTO TTO3HAHMSI:

c(opMIMPOBAaHHOCTHIO MMPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKy U OOILIECTBEHHOM MPAaKTHKM, ITOHMMaHMeM MaTeMaTUMYeCKOl HayKM KakK cdepbl ueIoBeYeCcKOomn
IesITeJIbHOCTM, DTAlOB €€ pasBUTHUS UM 3HAUMMOCTM IJISI PasBUTHS LMBWIN3AIMM; OBJIAIEHUEM SI3bIKOM



MaTeMaTMKM M MaTeMaTU4eCKOun KyanypOﬁ KaK CpeacCcTBOM IIO3HaHMA MMpa, T'OTOBHOCTBIO
OCYIIECTBJIATD IMIPOEKTHYIO M UCCI€A0BATE/IbCKYIO OeATeJIbHOCTb MHAMBUAYAJIbHO U B I'DVYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATbBI

MeranpenMmeTHble pe3ybTaThl OCBOEHMSI IPOrpaMMbl yuyeOGHOro ImpeamMera «MaremaTukar
XapaKTepU3yIOTCSl OBJIaJIEeHNEM YHVBEPCAbHBIMY NO3HABAMENbHBIMU OelicmeUsiMu, YHUBEPCANbHbIMU
KOMMYHUKAMUBHbIMU OeliCmeusmu, yHUBEPCAlbHbIMU Pe2yNsmuUsHbIMU deticmeusimu.

1) VHuueepcanvhblie no3HasamenvHbvle Oelicmaus, obecneuusarom GopmuposaHue 6a308vix
KOZHUMUBHBIX hpoyeccos obyuaroujuxcs (0ceoeHue Memodo8 NO3HAHUS OKPYyMHCArUuie2o Mupda;
npumeHeHue 102Uu4ecKUx, Uccaedo8amenbCkux onepayull, ymeHutii pabomams ¢ uHgopmayueti).

basoBble jiornueckue meicTBUS:

BbIAB/IAITD UM XapaKTe€PU30BATb CYLIECTBEHHbIC IIPM3HAKM MaTEMaATUUYECKUX O6'beKTOB,
MOHSITUM, OTHOLIEHM) MEXIy TMOHATUAMM; GOPMYJIMPOBATh OMpPedeeHUs TOHSITUIL,
YCTaHABIMBATh CYIIECTBEHHBIN IMPU3HAK KaaccuduKalum, OCHOBAHMS IJi OOOOIIEHUS U
CpaBHEHMSI, KPUTEPUY TTPOBOAVIMOTO aHA/IN3a;

BOCIIPMHMMATb, (OpMyIMpoBaTh ¥ IpPeoOpPasoOBbIBATh CYKIOEHMS: YTBepAUTEIbHbIE U
oTpulaTte/JibHbIe, e IMHNYHbIE, YaCTHbIE U O6LLU/I€; YCJIOBHBIE,

BbISIBJISIT MaTeMaTuUuyecKye 3aKOHOMEPHOCTM, B3aMMOCBSI3M M MPOTMBOpeuMs B (akrax,
IAHHbIX, HAOIOOEHMSIX W YTBEPXKIEHMSIX; TMpeAsiaraTb KPUTEPUM IJisI  BbISIBJIEHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C MWCIOJb30BAaHMEM 3aKOHOB JIOTMKM, MOEOYKTUBHBIX W WMHIYKTUBHBIX
YMO3aK/IIOUeHNI, YMO3aKJ/IIOUEHMI 110 aHAJIOTUI;

IIPOBOJIUTb CAMOCTOSITEJIbHO JOKA3aTeJbCTBA MAaTEeMAaTUUECKUX YTBEPKIOEHUN (MpsIMble U OT
MPOTUBHOI'O), BBICTpAauBaTh apryMeHTallMio, IPUBOAUTb IMpPUMEPbl ¥ KOHTPIPUMEDHI;
060CHOBBIBATb COOCTBEHHBIE CYKAEHMS U BbIBOJIbI;

BBIOMpATh CIIOCOO pellleHuss yuyeOHOM 3amaun (CpaBHMBATh HECKOJIbKO BapMaHTOB pEIIeHMUSI,
BbIOMpATh HaMboJIee TOAXOASILINIA C YYETOM CAMOCTOSITE/TbHO BbIIEJIEHHBIX KPUTEPUEB).

BbasoBrble ucciegoBareabckue I[ef/'ICTBI/IfI:

MCIIOJIb30BaTh BOIPOCHI KaK MCC/I€NOBATENbCKMI MHCTPYMEHT IO3HAHUS; (OpMYIMpPOBaTh
BOTIPOCHI, (PUKCUPYIOLME MPOTUBOpeUne, MpoOJieMy, yCTaHAaBIMBAaTh MCKOMOE U JIaHHOE,
dbopMMpoBaTh IUIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE,

MPOBOAMUTb  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  3KCIEPUMEHT,  MCCJIEAOBaHME  TIO
YCTaHOBJIEHMIO OCOOEHHOCTEl) MaTeMaTU4eCKOro OO'beKTa, SIBJIEHMS, MPOIIECCa, BBISBIEHUIO
3aBUCUMOCTEN MEKIY 0ObeKTaMM, IBJIEHUSIMU, TTPOIIECCAMI;

CaMOCTOSITEJIbHO (OPMYJIMPOBaTh OOOOIIEHNUSI M BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO
HaOIIOeHNsI, UCCIIENOBaHNsI, OLIEHNBATh TOCTOBEPHOCTDb MOJIyYEHHBIX Pe3YJIbTaTOB, BIBOJOB
¥ 00600IIIEeHNI;

MIPOrHO3MPOBATh BO3MOYKHOE pa3sBUTHE MPOIECCA, a TAKKe BbIABUTATh MPEIITOIOKEHNUS O €ro
PasBUTUM B HOBBIX YCJIOBUSIX.

PaboTa ¢ nadopmaiiueir:

BBISIBJISITD 1eUIIUMTBI MHpOpPMAaIMK, HaHHbIX, HEOOXOAMMbBIX MJisI OTBETa Ha BOIPOC U IJIsi
peleHus 3aaun;

BbIOMpaTh  MHQOpPMAIMIO M3  MCTOYHMKOB  DPA3IMYHBIX  TUIIOB,  aHAIM3MPOBAThH,
CUCTEMATM3UPOBATb ¥ WHTEPIPETUPOBATh MHMOPMAIMIO pPA3IMUHbIX BUAOB U  (GOpM
TIpeCTaBJIEHMS;

CTPYKTYpPMpPOBaTh MHGOPMALNIO, TPEACTABISITh €€ B PasIMUHbIX (PopMax, WILTIOCTPUPOBATH
rpaduuecku;

OIIEHMBATb HAMIEXKHOCTh MHMOpMAIIMY IO CAMOCTOSITENIbHO CHOPMYJIMPOBAHHBIM KPUTEPUSIM.



2) VYHueepcanvHvle KOMMYHUKamueHele OJelicmeus, obecneuusarom cGhOpMUPOBAHHOCMb
COYUANbHBLX HABBIKOB 0OYUAOUUXCSI.

Oob1ueune:

e BOCHPMHMMATb ¥ (HOPMYJMPOBATh CYKAEHUSI B COOTBETCTBMM C YCIOBUSIMU U LIEJISIMU
OOIIIeHNs; SICHO, TOYHO, TPAMOTHO BBbIPa)KaThb CBOIO TOYKY 3PEHMS B YCTHBIX M MUCbMEHHBIX
TEeKCTaX, [aBaThb TIOSCHEHMS] IO XOAY peIleHMs 3aJauu, KOMMEHTMPOBATh ITOJTyUYE€HHbIN
pes3yJbTar;

e B xome OOCYKAeHMSI 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYKAAeMOJ TeMbl, MPOOJIEMBI,
pelllaeMoN 3aJauy, BbICKa3bIBaThb MeM, HaIleJIEeHHbIE HAa TIOMCK PELIeHNS; CONIOCTABIISITh CBOU
CY)KIEHUS C CYKAEHUSIMU IPYTUX YIACTHUKOB AMajiora, OOHapy>KMBaTh pasanuye U CXOICTBO
TIO3MUILIMIA; B KOPPEKTHOM hopMe GopMyIMpoBaTh pa3HOTIacKsl, CBOY BO3PasKeHMS;

® [IpeACTaBJSITb Pe3yJbTaThbl pEIIeHMus 3aJauy, SKCIIepMMEHTa, WCCAeAOBaHMs, ITPOEKTa;
CaMOCTOSITeJIbHO BBIOMpaTh (opMar BBICTYIUIEHMS C YUYE€TOM 3amay Ipe3eHTaluuu U
0COOEHHOCTEN ayAUTOPUN.

CoTpynHUYeCTBoO:

® TIOHMMAaThb M WCIIOJb30BaTh IPEMMYIIECTBA KOMAaHAHOVW M WHAMBUAYAJIbHOM pPabOThI IIpU
pellleHMy Yy4YeOHBIX 3a[ay; MPUHMMATh I1ieJib COBMECTHON MOesiTeJIbHOCTH, IIJIaHMPOBATh
OpraHM3aIyio COBMECTHOM pabOThI, pacipenesisiTh BUAbl paboT, JOroBapuBaThCs, 0OCYKAATh
MPOLIECC U pe3yyIbTaT paboThl; 0600IIATE MHEHMS HECKOJIBKIX JIFOJIE;

® YyaCTBOBaTb B TPYMNNOBBIX (opMax paboTbl (0OCYsKImeHus, OOMeH MHEeHWUM, <«MO3TOBBIE
IITYPMbI» ¥ MHbIE); BBIMIOJHITH CBOIO YacThb PabOThl M KOOPAMHUPOBATH CBOM MEVCTBUS C
OPYTMMM YjieHaMM KOMaH[bl; OIIeHMBAThb KauyeCTBO CBOEro BKJaAa B OOLIMI TMPOLYKT IO
KpUTEpUsiM, CHOPMYJIMPOBAHHBIM YUYaCTHMKAMM B3aMMOIE/ICTBYSI.

3) VYuueepcanvHvie pezynsamueHsle Oelicmaus, obecheuudaiom @GopmMuUpo8aHue CMblCI08bIX

YCMAHOB0K U HCU3HEHHBbIX HABBLIKO8 TUUHOCMU.

CamoopraHmu3arysi:

COCTaBJISITh IIJIaH, aATOPUTM pelleHus 3a7adyy, BbIOMpPATb CHOCOO pelleHusT C YYETOM
VIMEIOIIMXCSI PECYPCOB 1 COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEeHTUPOBATh ¥ KOPPEKTUPOBATh BapUaHThI
peleHnii C y4€TOM HOBOV MHGOPMAaIIUA.

CaMOKOHTpPOJIb:

e BJaJeTh HaBbIKAMM ITO3HABATEJbHOM pediekcuy KaK OCO3HAHMS COBEepIaeMbIX NeMCTBUI U
MBICJIUTENIbHBIX ~ TMPOIECCOB, WX Ppe3yJAbTaTOB; BJIANEeThb CIIOCOOAMM  CaMOIIPOBEDPKH,
CaMOKOHTPOJISI TTPOLIecca U pe3yJsibTaTa pellleHss MaTeMaTUeCKOi 3a1aun;

® IMpeABUIETh TPYOHOCTM, KOTOpPbIe MOTYT BO3HMKHYTH IpM peIIeHuM 3amaun, BHOCUTh
KOPPEKTUBBI B JIeSITEJIbBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAMIEHHBIX OIMOOK,
BbISIBJIEHHBIX TPYIHOCTEN;

® OILIEHMBATb COOTBETCTBME DPe3yJIbTaTa LeJM U YCIOBUSIM, OOBSCHITh NMPUUMHBI AOCTUKEHMUS
UM  HENOCTVDKeHUSI pe3yJIbTaTOB JesATeJIbHOCTM, HaxOAUTh OIIMOKY, JaBaTb OIIEHKY
MIPUOOPETEHHOMY OIIBITY.

INMPEAMETHBIE PE3VJIbTATBI
OcBoenne yyeb6HOro Kypca «Ayirebpa 1 Hayaia MaTeMaTMYeCKOTO aHaIM3a» Ha YPOBHE CPETHETO

o6111ero o6pasoBaHys JOKHO 00eCceunBaTh JOCTVKEHNE CJIENYIOIIMX IpeaIMETHbIX 00pa30oBaTeIbHbIX
pe3yJIbTaToB:



10 KJIACC

Unciia v BbIYMC/I€HUS

OnepupoBaTh TMOHSTUSMM: pPAIMOHAJIbHOE W AEMCTBUTEIbHOE UMCIO, OObIKHOBEHHAas W
JecITUYHAs IpOoOb, IPOLEHTHI.

BoinosiHATh apudmeTryeckye onepanyu ¢ paiyioHaJIbHbIMU U AeICTBUTETbHBIMM UMCIAMMU.

BhIMOTHATh MPUOJIMsKEHHBIE BBIUMCIIEHNS, VCIIOIb3YS MPaBMjIa OKPYTJIEHMS, NeJIaTh TPUKUIKY U
OIIEHKY pe3yJIbTaTa BbIUMCIIEHWA.

OnepupoBaTh TOHSITUSIMM: CTeleHb C IeJIbIM TIOKasaTejeM; CTaHAapTHass GopMa 3ammcu
IeMCTBUTEJIbHOTO UMCJIa, KOPEHb HATYpaJbHO CTEIEHM; MCIIOIb30BaTh MOAXOASINYI0 Gopmy 3ammcu
JeVICTBUTEJIbHBIX UMCEJT IJISI PEIIeHNs TPaKTUYeCKUX 3a7ay ¥ IPeCTaBIeHNS JaHHbIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCMHYC M TaHI€HC MPOM3BOJBHOIO YIJja; MCIOJIb30BaTh
3amyCh MPOM3BOJIBHOTO yIJIa yepe3 oOpaTHbIE TPUTOHOMETpUUYECKe QYHKIINA.

YpaBHeHNA U HepaBEeHCTBA

OmnepupoBaTh TMOHATUSIMU: TOXKIECTBO, YpaBHEHME, HEpPaBEHCTBO; IIeJioe, palMOHAIbHOE,
MppaloHaJbHOE YpaBHeHMe, HepaBeHCTBO; TPUTOHOMETPUUYECKOe YpaBHEHNE;

BhITIOSTHATH MTpeo6pasoBaHMsT TPUTOHOMETPUYECKMX BbIPKEHUN U peIlaTh TPUTOHOMETPUYECKMEe
ypaBHEHMSI.

BoIMoTHATh ITpeoOpa3oBaHusl 1EbIX, PAIMOHAIBHBIX M MPPAIMOHAIbHBIX BbIPAXKEHMIA U pPelllaTh
OCHOBHbI€ TUIIBI 1I€JIbIX, PALIMOHAbHBIX ¥ MPPALMOHAIbHBIX YPaBHEHMI 1 HEPABEHCTB.

[IpMeHSITb ypaBHEHMSI UM HepaBeHCTBA IS pellleHus] MaTeMaTMUeCKMX 3ajauy M 3amad u3
Pas3JIMYHbIX 00JIaCTell HAYKY M peaJIbHOM SKU3HI.

MopenupoBaTb peasibHble CUTYyalMM Ha SI3bIKE areOpbl, COCTABJISTh BBIPAKEHMS, YpaBHEHMS,
HepaBeHCTBa MO YCJIOBUIO 3ajaul, MCC/IeOBaTh MOCTPOEHHbIe MO C MCIOJIb30BaHMEM armnapara
ajare6p.l.

DOyuruMy U rpapuru

OnepupoBaTh MOHATUSAMM: (QYHKIMSI, CIIOCOOBI 3amaHusi (YHKIMM, OOJACTb OIpeneaeHus u
MHOKeCTBO 3HaueHui QyHKIM, rpa@uk GyHKLIMM, B3aMHO OOpaTHbIe (QYHKIINMN.

OmnepyupoBaTb MOHSTUSIMM: UETHOCTb M HEUYETHOCTb (QYHKUUM, HYIUM (GYHKIUU, ITPOMENKYTKU
3HAKOIOCTOSIHCTBA.

Wcnonb3oBath rpadviky GyHKINN AJIS PelIeHmsT ypaBHEHWA.

CTpoutb 1 unTaTh rpa@uKky JMHENHOM QYHKLUMM, KBAAPATUIHON (GYHKUNUM, CTEIIEHHOM (QYHKIVMU
C 1IeJIBIM TTOKa3aTesIeM.

Wcnonb3oBath rpadmky GYHKIMIA O UCCIeNOBaHMS ITPOLIECCOB M 3aBUCUMOCTEN MPU pellieHnn
3a/1a4 U3 IPYyTUX yUYeOHbBIX MPEeIMETOB U peasibHOM JXKM3HM; BbIpaskaTh (OPMYJIaMyM 3aBUCMMOCTU MEKIY
BeJIMUMHAMM.

Havyana maTemaTueCcKoOro aHajansa

OnepupoBaTh TOHSATUSIMU:  TIOCJENOBaTe/NbHOCTb, apudMeTnyeckas U reoMeTpuyecKast
MIPOTPECCUM.

OnepupoBaTh MOHATUSIMMU: OECKOHEUHO YObIBaIOIIas TeoMeTpuyeckas Iporpeccusi, CymMma
6eCKOHEYHO YOBIBAIOIIEN T€OMETPUUYECKOI ITPOTPECCUN.

3amaBaTh MOCJ/IeIOBATEIbHOCTY Pa3IMUHBIMM CIIOCOOaMM.

Vcronb30BaTh CBOMCTBA IOCIEAOBATELHOCTENM ¥ TMPOTPECCUN /ISl pellleHMs] pPeasibHbIX 3a1au
MIPUKJIAHOTO XapaKTepa.

MHoskecTBa U JIOTMKA

OrnepupoBaTh MOHSATUSIMU: MHOKECTBO, OTlepaIiyy HaJ, MHOKECTBaAMM.

M crmonb30BaTh TEOPETUKO-MHOKECTBEHHbBIV almapar Ojisi OMMCAHWUS PeasIbHbIX IIPOIECCOB U
SIBJIEHWUIA, TIPU PEIlIeHUM 3a7au U3 IPYTUX YUeOHbIX MTPeIMETOB.

OnepupoBaTh NOHATUSIMU: OTipefesieHe, TeopeMa, CaefCTBIe, 10Ka3aTeTbCTBO.
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Unciia v BbIYMC/I€HUS

OnepupoBaTh MOHATUSIMM: HATypaJbHOE, ILIeJI0€ UMCJIO; MCIIOJb30BaTh IIPU3HAKMU IEIMMOCTU
1IeJIbIX YMCeJI, pa3JIOyKeHMe UMCJia Ha IIPOCTble MHOKUTEIIN JIJIST pellieHusl 3a1ay.

OrnepupoBaTh MOHSTUEM: CTEIIEHb C PAI[MOHAIbHBIM ITOKa3aTeIeM.

OrnepupoBaTh MOHATUSIMU: JIOTapubM UMCiia, AeCITUYHbIE M HATYpaIbHbIE JIOTapubMBbl.

YpaBHeHMUsI 1 HepaBeHCTBa

[IpMeHSITb CBOJCTBA CTEMEHM [Jis1 MPpeoOpasoBaHMSI BBIPAKEHMI; ONMEPUMPOBATb TOHSITUSIMIA:
IOKa3aTe/IbHOe YpaBHEHME ¥ HepaBeHCTBO; pelllaTb OCHOBHbIE TUIIbI ITOKA3aTeJIbHbIX YpPaBHEHUI U
HEpPaBEeHCTB.

BbhInosHATh Tpeo6pa3oBaHus BbIpaskeHUI, COIepsKallIuX JorapugMbl; OIepUpOBaTh MOHSTUSIMUA:
JorapudMnIecKkoe ypaBHEHME M HepaBEeHCTBO; PeIllaTb OCHOBHbIE TUIIbI JIOTapUDMUUYECKNX YPABHEHUI
Yl HEPaBEeHCTB.

HaxoauTp pertieHnst IpoCTEeNIIMX TPUTOHOMETPUUECKUX HEPABEHCTB.

OrnepupoBaTh MOHATUSIMMU: CHCTEMA JIMHEMHbIX YPAaBHEHMIA U €€ pellleHye; MCII0/Ib30BaTh CUCTEMY
JIMHEMHBIX YPaBHEHUN JJIS1 PeIleHNsT MPaKTUUeCKMX 3aay.

Haxomuth pellleHnss HPOCTEMIINX CUCTEM M COBOKYIIHOCTENM pallMiOHAJbHBIX YpPaBHEHUI U
HEpPaBEHCTB.

MopenupoBaTh peajibHble CUTYyallMM Ha SI3bIKe alreGpbl, COCTABJIATh BbIPasKEHMSI, YpaBHEHMS,
HEpPaBEHCTBA M CUCTEMBI IO YCJIOBUIO 3a[laui, MCC/IeIOBAaTh MOCTPOEHHbIE MO/ C VCIIOJIb30BaHMEM
arrapara ajreopbl.

DyHRuMY U rpaPuKru

OnepupoBaTh TMOHATUSIMU: TIepuoaMUecKasi (QYHKIMS, MPOMEXKYTKM MOHOTOHHOCTM (DYHKLNM,
TOYKM 3KCTpeMyMa GYHKIMM, HauOOJIblllee ¥ HaMMeHblllee 3HaueHMs] (GYHKIMM Ha IPOMEKYTKE;
MCITOJIb30BaTh X IJIS1 MCCIeHOBaHus (QYHKIIMM, 3aJaHHONM I'padUKOM.

OrnepupoBaTh MOHATUSIMM: TPaGUKIM TTOKA3aTEIbHOM, JOTapuGMMUUECKON ¥ TPUTOHOMETPUUECKUX
dyHKIMIT; 1300paskaTh MX Ha KOOPAMHATHOM IJIOCKOCTY UM MCIIOJb30BaTh [JIS pellleHus ypaBHEHUN U
HEpPaBEHCTB.

N306paskaTh Ha KOOPAMHATHOM IJIOCKOCTM IpadMKM JIMHEMHBbIX YPaBHEHUI U MCIIO0/Ib30BaTh UX
IIJIST peIlieHNs] CUCTEMbI JIMHEHBIX YPaBHEHUN.

Wcnonb3oBath rpadmky GYHKIMA OJIS UCCIEIOBAHMSI IIPOIIECCOB M 3aBUCUMMOCTEN U3 IPYIUX
YUYEOHBIX TUCIUTIIVH.

Hauasa maTeMaTM4eCcKOro aHaJiusa

OnepupoBaTh TMOHSITUSIMMA: HeENpepbiBHAas QYHKIWS; MTpou3BogHAs (YHKIMM; WMCIIOJb30BaTh
reoMeTpuyecKuin u Gusanueckmii CMbICJI POM3BOAHON JIJIS1 pellleHus 3a1a4.

HaxomguTb mpousBOfHbIE 3JIEeMEHTApHbIX (YHKIMI, BBIYMC/ISITb ITPOU3BOJIHBIE CYMMBI,
MTPOU3BeAEeHNsI, YaCTHOTO (DYHKIIUN.

Wcnonb3oBaTh MPOM3BOAHYIO MJISI MCC/IEMOBaHMST (QYHKIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHSITh Pe3yJIbTaThl UCCJIeJOBAHMS K TTIOCTPOEHUIO rpaduKoB.

Wcnonb3oBaTh MPOM3BOAHYIO AJIS1 HAXOKIEHMSI HAMIYUIIEro pelleHus] B MPUKIATHBIX, B TOM
Yyycse ColMaabHO-3KOHOMUYECKNX, 3a1adax.

OmnepupoBaTb MOHATUSIMM. I€pBOOOpasHas M MHTErpaj; IMOHMMATb TeOMETPUUECKUI U
(us3nyecKkmii CMbICI MHTErpasia.

Haxomutb mnepBooOpasHble 3JIeMEHTAapHbIX (YHKIMIA; BBIUMCIATh MHTErpal Mo dopmysie
HyuroTona-Jlenbumuiia.

Pemrath mnpukaagHble 3agauM, B TOM UYMCJIE COIMAIbHO-9KOHOMUUYECKOTO U (U3NUYECKOTO
xXapakTepa, Cpe[iCTBaMi MaTeMaTMUeCKOTO aHa/IM13a.



Kaxknpiii ypok B MKOVY - rumnHasus Ne6 mpepnmosiaraeT CBOV BOCIUTATEeIbHbIV ITOTEHIIMA,
pPeanm3yIIMACs YUUTEIeM-TIPEIMETHUKOM B CJIeTYIOMIMNX aceKTax:

- YCTaHOBJIEHME AOBEPUTEbHBIX OTHOIIEHUIN MEXKAY YUUTEJeM M ero yYeHMKaMM, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCIIPUSATUIO YUaIIMMUCS TPeOOBaHMIA U MTPOChO YUUTEJIsT, TPUBJIEUEHNIO X BHUMAHUS K
06Cy>kIaemMon Ha ypoke MHGpopMaImm, akKTMBU3aLMM UX TO3HABATEIbHOM AesITeTbHOCTH;

- MOOYKOeHMe IIKOJbHMKOB COOJIIOAATh HAa YpOKe OOIIEeNpPUHSIThIE HOPMbI IOBEIEHMs, IpaBuWIa
ob1IeHnsT €O crapimMy  (YUYUTEISIMM) M CBEPCTHUMKAMM (IIKOJIbHMKaMM), TPUHIMUIIBI y4eGHOM
IVICIMTIMHBI ¥ CAMOOPTaHMU3aIN;

- MpUBJIEYEHNE BHMMAaHMSI T'MMHA3MCTOB K IIEHHOCTHOMY AacCIeKTy M3ydaeMbIX Ha ypOKaX SIBJIEHMIA,
opra"musanysi uxX paboTsl C MOJy4YaeMOM Ha YPOKe COLMaIbHO 3HAUMMOM MH(pOpMaIen MHUIMUPOBaHE
ee 0OCY)KIeHMsI, BbICKa3bIBAHMST YUaIIMMMUCSI CBOETO MHEHMSI IO ee TIOBOMY, BhIPAaOOTKM CBOEro K Heil
OTHOIIIEHNS];

- JCIIO/Ib30BaHME BOCIIMTATEIbHbIX BO3MOSKHOCTEN COOepykaHMs Y4YeOHOro IipeaMeTra uepes
IEMOHCTpAIMIO OEeTSIM IPUMEPOB OTBETCTBEHHOIO, TI'PasKJAHCKOTO IIOBEIEHMs, IPOSIBIEHMS
YyeJIOBEKOJIIOOMST M AOGPOCEpAEUHOCTH, Yepe3 MoAGOp COOTBETCTBYIOIIMX TEKCTOB IJISI UTEHMS, 3afad
IJIST pellieHys, MPOOJIEMHBIX CUTYaIMIA ISl OOCYKIEHMS B KJIacce;

- TpMMeHeHVe Ha YpOKe WMHTEePaKTUBHBIX (OpM pabOThl yYaIlIMXCS: WHTEUIEKTYAJbHBIX WL,
CTUMYJIMPYIOIIMX TIO3HABATEJbHYIO MOTMBAIIMIO IIKOJBHMKOB; MOMOAKTMUECKOTO TeaTpa, TIJie
MOJTyYeHHbIe Ha YPOKe 3HaHMSI OOBITPBIBAIOTCS B TeaTPaJbHbIX ITOCTAHOBKAX; AVCKYCCUM, KOTOpPbIE
JIalOT YYaIIMMCSI BO3MOSKHOCTb IMPUOOPECTM OIMBIT BeOeHMS KOHCTPYKTMBHOTO [Majiora; I'PYMIOBOMN
paboThl MM paboThl B IMapax, KOTOpbIe yuyaT IIKOJbHMKOB KOMAaHIHOV paboTe M B3aMMOIECTBUIO C
IPYTUMM JE€TbMM;

- BKJIIOYEHME B YPOK WTPOBBIX IMPOIEAYP, KOTOpbIe MOMOTaloT IMOAAEPKAaTb MOTMUBAIMIO JETeil K
MOJTYYEHUIO 3HAHWUM, HAJIAKMBAHUIO MO3UTUBHBIX MEXKIMUYHOCTHBIX OTHOIIEHMII B Kjacce, MOMOTaroT
YCTaHOBJIEHUIO NOOPO’KeIaTeTbHOM aTMOC(hEPBI BO BPEMST YPOKa;

- opraHm3aius 1edCcTBa MOTMBMPOBAHHBIX M 3PYAMPOBAHHBIX YYAILMXCS HaA MX HEYCIeBarolMu
OIHOKJIACCHMKAMM, HAIOIIEro IIKOJbHMKAM COIMAIbHO 3HAUMMBbIN OMBIT COTPYAHMYECTBA M B3aMMHON
TTOMOIIIN.

OpHoMt M3 OCOOEHHOCTEN YPOUYHOM [eSITETbHOCTM SIBJISIETCS OpraHM3alysi U IPOBeIeHue
«ITpegMeTHBIX Hemeab» - 3TO MHOIOLIEJIEBOE €OMHCTBO MEpOIpHUITUIi, OObeIVHEHHBIX OOIIMMM
3a/lauamMy ¥ PalMoOHaJIbHO OTCTPOEHHAs! CUCTeMa KOHKYPCOB, UTP, OJUMIIMAM, TeMaTUUeCKUX KITyOOB U
T.IL

Ocoboe BHMMaHME B BOCIUTATEJIbHOM paboTe C yuuTeIeM-TpeIMETHMKOM B TMMHa3UMu
OTBOJUTCSI MHUIIMMPOBAHUIO U TIOMJIEPsKKe MCC/IeIOBATEIbCKOM IeSITeTbHOCTM TMMHA3MCTOB B paMKax
peanmsaiy UMY MHIUBUIYATbHBIX Y TPYIIOBBIX MCC/IEIOBATEIbCKUX MTPOEKTOB, UTO AACT YUYalllMMCS
BO3MOYKHOCTb TPMOOPECTM HaBBIK CAMOCTOSITEJIBHOTO peIeHMsT TeOpeTMUeCKOr MpoOJeMbl, HaBbIK
reHepuMpoBaHusl ¥ OGOPMJIEHMS COOCTBEHHBIX WJIENM, HAaBBIK YBAXXKMTEJbHOT'O OTHOIIEHUS K YYKUM
uaessM, opOpMIIEHHBIM B paboTax OPYTUX MCCJIeOBaTesell, HaBbIK ITyOJMYHOTO BBICTYIUIEHUS TIepe
ayIuTOpueN, apryMeHTUpPOBaHMSI M OTCTauBaHUSI CBOel TOUKM 3peHusi. B rumuasum 6osee 10 et
byHKIMOHMpYET yuyeOHO-MCC/IeoBaTe/IbCKoe O0O0IIecTBO yuanmxcs: «Mbpicntenby». [leMoHCcTpanust u
3alUTa MPOEKTOB M MCC/IeNOBATEIbCKUX pPabOT MPOXOAUT €KEerogHO B MapTe B paMKax IIKOJIbHOM
yueObHO-MCCIe0BaTe/IbCKOM KOHbepeHIMY « X0uy BCE 3HATh!».



TEMATHUYECKOE ITJTAHUPOBAHUE

10 KJTACC
KoanuecTBo uacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesnoB U TeM (undposBsbie)
n/m MPOrpaMMbI Bcero Kourponerpie  IIpaxTideckue o0pa3oBaTeIbHbIE
paboThI padoThI pecypcb!
MIEO)KECTBa paIVIOHAIbHBIX U Bu6muorexa LIOK
JIeMICTBUTEILHBIX unces. PanmyoHanbHbIe 14 1 https://m.edsoo.ru/1 568aba3
ypaBHEHUS ¥ HEPABEHCTBA
@yuxkuym 1 rpadukmu. CTereHsb C LeIbIM 6 bubmoreka LIOK
rokasarejiemMm https://m.edsoo.ru/1568aba3
ApnubmeTnyecknii KOpeHb N—0I CTEMEHN. 18 1 bubmoreka IIOK
WppanyoHaibHble YpaBHEHNSI M HEPABEHCTBA https://m.edsoo.ru/1568aba3
f;?ﬁﬁgzemm TpuroHomeTpuueckme 22 1 BuGmrorexa HOK
’ https://m.edsoo.ru/1568aba3
ypaBHEHUS
[TocnegoBaTeIbHOCTH U TIPOTPECCUN 5 BuGmrorexa IOK
https://m.edsoo.ru/1568aba3
IToBTOpEHMEe, 0600IIEHNE, CCTEMATU3ALIMS 3 1 bubmnoreka HOK
3HAHUMI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoanuecTBo uacos DJ/IeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM K I (umdposBbie)
/I MPOrpaMmbI Bcero O;Tpoanble %aKTquCKme oOpasoBaTeIbHbIE
paboThI padoThI pecypcsi
| Horamareniaan Gyt Hoxammenmie 12 | Bumorexa LIOK
YHKIA. https://m.edsoo.ru/f11c4afd
YpaBHEHMS 1 HEPABEHCTBA
2 Toammmiectate samomma 12 BuGmiorera LIOK
P yp https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
5 o Tontononermecte 9 | BuGmiorera LIOK
P P p https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
. Bbubmmorexka LIOK
4 ITpousBomnas. ITpumeHeHne MpoM3BOIHON 24 1 https://m.edsoo.ru/fl 1 cdafd
5 HNurerpan u ero npuMeHeHus 9 Bubmrorexa OK
p p https://m.edsoo.ru/f11c4afd
. bubmnoreka HOK
6 CHCTeMbI YpaBHEHNH 12 1 https://m.edsoo.ru/f11c4afd
7 HartypanbHble U 11esble uuciaa 6 Bubmvorexa LIOK
yp n https://m.edsoo.ru/f11c4afd
3 IToBTOpEHME, 0600IIEHE, CMCTEMATU3ALIMS 18 9 bubmnoreka HOK
3HAHUN https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB ITIO ITPO'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

ITOYPOYHOE ITJTAHUPOBAHUE

10 KJIACC
Ne KosmyecTBO yacoB D/1eKTpPOHHbIE N(pPOBbLIE
n/-r[ Tema ypoka Beero KonTrponbuble IIpakTuueckume 0O0pa3oBaTe/IbHbIe
paboThI paboThI pecypchbl
1 MHo>keCTBO, orepaluyy HaJl MHOKECTBAMM. Bubmmoreka IIOK
Iuvarpammbl Ditiepa—BenHa https://m.edsoo.ru/746d5dce
Pativonanbubie urcia. O6bIKHOBEHHbBIE U By6miorexka LIOK
2 IecITUIHbIE IPOOU, IMTPOLIEHTHI,
https:/m. T
GeCcKOHeUHbIe ITepuoIudYecKme Ipoou ttps://m.eds00.ru/be888093
Apudmerndeckye oreparmm Bu6morexa LIOK
3 alMOHAIbHBIMM YMC/IaMM, IIPe0O6pPa3sOBaHMS
EMEHOBHX CpaKeHE peodp https://m.edsoo.ru/4d795fe
[TpymeHeHMe mpobet U MPOLEHTOB IJIs
4 peleHns IPUKJIaTHbIX 33[a4 M3 PasIMUHbIX }?2?-?/%21&05/ 44dd1046
oTpacsiey 3HaHUI U peaibHOM SKU3HU DS/ 1. *
[TpymeHeHMe mpobet U MPOLIEHTOB IJIs
5 pellieHys] TPUKIAAHbIX 3aa4 U3 Pa3/IMUHbIX E;E‘)g;/ieeliicﬁf /d99d8cT4
oTpacsien 3HaHUM U pealbHOM SKU3HU DS/ *
6 HeticTBuTebHBIE uMcia. PaloHanabHbIe U bubmnoreka HOK
MppaloOHaIbHbIE YMCIIa https://m.edsoo.ru/2f36a36f
7 Apudmerndeckue oreparmm ¢ bubmmoreka IIOK
IeMCTBUTEIbHBIMU UMC/IaMU https://m.edsoo.ru/a97al12d9
[TpuGaMsKEHHbBIE BBIUMCIIEHNS, TTpaBUIa Bu6mtorexa LIOK
8 OKpYTJIeHMs, IPUKUAKA U OlleHKa pe3yJjbTaTa
BHI::;ICHeHM 17; P H pesy https://m.edsoo.ru/cb723fbd
9 ToskmecTBa U TOKIECTBEHHbIE Bubmmorexka [IOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23acl5
bubnuorex K
10 YpaBHeHMe, KOpeHb YpaBHEHUS Gmrorexa O
https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pelieHe HepaBeHCTBA bu6mmoreka ITOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be

https://m.edsoo.ru/50bdf26d

12 Meton MHTEPBAJIOB Bu6muorexa LIOK
https://m.edsoo.ru/775f5d99
13 Pertienne 11e1bIx ¥ JpOOHO-PALIMOHAIbHBIX Bbu6mmoreka HOK
YpaBHEHMI 1 HEPaBEHCTB https://m.edsoo.ru/6ec7al07
KouTtposbHas pabora 1o teme "'MHoOsKecTBa
14 pauM(I))HaanM)I: U OeVCTBUTE/IbHBIX YMCeJl. Bubmrorexa HOK
" https://m.edsoo.ru/1914a389
PanyioHanbHble ypaBHEHMS ¥ HEPABEHCTB
15 OyHKLIMS, CTOCOObI 3agaHus GYHKINA. bubmmnoreka HOK
B3anmHOo o6paTHbie QYHKIMA https://m.edsoo.ru/226eeabf
I'padux pyukuum. O6acTb onpeseaeHus u
16 Mio?;(eCTd;z 3HI_;.quMfI CDYHKLU/II/II). I’E-[Iym/[ Bubmrorexa OK
https://m.edsoo.ru/763e75ee
dyukiyn. [IpoMesKyTKM 3HAaKOIIOCTOSTHCTBA
17 YéTHble ¥ HeUETHbIE (DYHKIVN Bubmorexa [IOK
https://m.edsoo.ru/ff4564ad
CTereHb C LieJIbIM ITOKa3aTesIeM.
18 CTaH,JJ;apTHgﬂ opma 3ammcu BuGmorexa [TOK
. https://m.edsoo.ru/66446d3e
JIeMCTBUTE/IbHOIO YMCIa
Wcnonb3oBanne noaxopsiien Gopmbl
19 3aMMCHU OeVICTBUTEIbHBIX UMcesI OJIs bubmnoreka HOK
peliieHs TPaKTUUeCKMX 3a7au U https://m.edsoo.ru/6eadc6f1
MIpeCTaBJIeHNsT JaHHbIX
20 CreneHHast GyHKLIMS C HATYPaJIbHBIM U bub6moreka IIOK
1IeJIbIM TTOKa3aTesieM. E€ cBoiicTBa U rpaduk https://m.edsoo.ru/3f25a047
21 Apudmerndeckuit KOpeHb HaTypaJTbHOMI bub6moreka IIOK
CTerneHu https://m.edsoo.ru/d82c36d4
29 ApudmeTniecknii KOpeHb HaTypaJIbHOM bubmmoreka IIOK
CTeleHU https://m.edsoo.ru/fe7fc4db
23 CaoricTBa apupMETUIECKOTO KOPHS bubmoreka LIOK
HaTypaJIbHOM CTeIeHn https://m.edsoo.ru/d0fOb260
24 CaoiicTBa apudMeTUUYECKOro KOPHS bu6anoreka IIOK

HaTypaJbHO CTeNeH!

https://m.edsoo.ru/c3389865



https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865

CaoricTBa apupMeTUIYECKOro KOPHS

Bubmmoreka IIOK

25 HaTypaJIbHOM CTeleHn https://m.edsoo.ru/444c4b9c
2% HevictBus ¢ apudmeTrnyecKMMy KOPHSIMU N— bubmmoreka IHIOK
OJ1 CTereHn https://m.edsoo.ru/54b815¢c5
27 HevicTBus ¢ apudMeTUIYeCKUMY KOPHSIMU N— bu6bmmoreka IIOK
OJf CTereHn https://m.edsoo.ru/83105a0e
28 HevictBus ¢ apudmeTrnyecKMMy KOPHSIMU N— bubmmoreka IHOK
O CTeTleHn https://m.edsoo.ru/2ablc7bc
29 HeiictBust ¢ apudMeTMIeCcKMMy KOPHIMM N— bubmoreka LIOK
Ol CTereHmn https://m.edsoo.ru/eacb053c
20 HeiictBust ¢ apudMeTMIeCcKMMy KOPHIMM N— bubmoreka LIOK
Ol CTereHmn https://m.edsoo.ru/8a5ada51
31 PellrteHne MppaioHaaIbHbIX YPaBHEHUI U bubmoreka IHIOK
HEPaBEHCTB https://m.edsoo.ru/69106ae7
%9 Perienne mppalyoHaabHbIX YPaBHEHUN U bubmoreka LIOK
HEpPaBEHCTB https://m.edsoo.ru/9362fea9
73 PellrteHne MppaioHaabHbIX YPaBHEHUI U bubmmoreka IHOK
HEepaBEeHCTB https://m.edsoo.ru/78d9b391
24 Perienne nppalyoHaabHbIX YPaBHEHUN U bub6moreka IIOK
HepaBeHCTB https://m.edsoo.ru/de7ca33e
35 Perienne nppalyoHaabHbIX YPaBHEHUN U bub6moreka IIOK
HEpaBEHCTB https://m.edsoo.ru/87e5e52d
36 CaoricTBa 1 rpaduK KOPHS N-0O¥i CTENeHU BuGmorexa [TOK
https://m.edsoo.ru/ebOcc5e3
37 CaoricTBa 1 rpadMK KOPHSI N-OM CTEIIeHN Bubmiorexa HOK
https://m.edsoo.ru/5f29b9b5
KonTtposbHas pabora 1o teme
78 " ApubmeTnuecKknit KOpeHb N—-0¥i CTeIeHN. bubmmoreka IHOK
UppanmoHaibHble YpaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHCTBa"
79 Cunyc, KOCMHYC U TaHT'€HC YMCJIOBOTO bubmmoreka IHOK

apryMmeHrTa

https:/m.edsoo.ru/5f605ed0



https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
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https://m.edsoo.ru/69106ae7
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CI/IHYC, KOCMHYC M TaHT'€HC YMCJIOBOT'O

Bubmmoreka IIOK

40 apryMmeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCMHYC U apKTaHT€HC bubmmoreka IHIOK
YCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKcuHyC, apKKOCHMHYC ¥ apKTaHT'e€HC bu6bmmoreka IIOK
YMCJIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
TpuroHomeTpuueckasi OKPYy>KHOCTb
43 OIIT)peL(L)eJ?eHeM;) Tpfllc"oigc[);eggmqeiimg Bubmorexa 10K
N https://m.edsoo.ru/6df195a0
(YHKIIMIT YMCIIOBOTO apryMeHTa
TpuroHomeTpuueckasi OKPYy>KHOCTh
44 oﬁpe;eﬁeHeMep Tpliioi?);esgmqeiiné Bubmiorexa HOK
N https://m.edsoo.ru/6b61c578
QYHKIMI YMCIOBOTO apryMmeHTa
45 OCHOBHbIE TPUT'OHOMETPUYECKME (HOPMYJIbI Bubmiorexa HOK
https://m.edsoo.ru/6ed2b3ba
46 OcCHOBHbBIE TPUTOHOMETpPUYECKIME POPMYJIbI BuGmrorexa HOK
https://m.edsoo.ru/fcdd2a2e
47 OCHOBHbIE TPUTOHOMETPUYECKME (HOPMYJIbI Bubmiorexa HOK
https://m.edsoo.ru/b8a0ff2f
48 OCHOBHbIE TPUT'OHOMETPUYECKME (HOPMYJIbI BuGmrorexa IOK
https://m.edsoo.ru/12d1413c
49 IIpeobpasoBaHe TPUTOHOMETPUIECKUX bub6moreka IIOK
BbIpasKeHU https://m.edsoo.ru/e248c5fc
0 IIpeobpasoBaHie TPUTOHOMETPUIECKUX bub6moreka IIOK
BbIpasKeHU https://m.edsoo.ru/09ba5b3d
51 [TpeobpasoBaHye TPUTOHOMETPUIECKUX bubmmoreka IIOK
BbIPasKEHMIA https://m.edsoo.ru/1f4655da
59 [IpeobpasoBaHye TPUTOHOMETPUUECKUX bubmmoreka IHOK
BbIpaskeHU https://m.edsoo.ru/76ce9958
53 [Tpeo6pasoBaHye TPUTOHOMETPUYECKUX bubmmoreka IIOK
BbIPasKEHMIA https://m.edsoo.ru/8fa598b5
. bubmnorexka LIOK
54 Pertienne TpuroHoMeTprMUYeCKMX ypaBHEHUN

https://m.edsoo.ru/6baefel9
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Bubmmoreka IIOK

55 PellieHyie TpUrOHOMETPUYECKUX YPaBHEHUI https:/m.edsoo.ru/al f8d141
56 PellieHne TpUrOHOMETPUYECKMUX YPAaBHEHUN Bubmrorexa OK
https://m.edsoo.ru/65a0f2d0
57 PellieHne TpUroHOMETPUYECKMUX YPAaBHEHUN BuGmorexa IIOK
https://m.edsoo.ru/0d8a770d
58 PellieHyie TPUrOHOMETPUYECKUX YPaBHEHMI BuGmorexa [TOK
https://m.edsoo.ru/cec28774
59 PellieHne TpUrOHOMETPUYECKUX YPABHEHWN Bubmorexa [IOK
https://m.edsoo.ru/e6eec650
N Busmionesa LOK
" https://m.edsoo.ru/ae44ac4c
TpuroHomerpuyeckue ypaBHeHMUS
KourposnbHas pabora 1o Teme "DopmyJib
61 TPUTOHOMETPUN. TPUTOHOMETPUYECKIME bubmoreka IHOK
ypaBHeHus1'/Bcepoccuiickas mpoBepoyHast https://m.edsoo.ru/b46a8228
pabora
62 WroroBast KOHTpOJIbHasT paboTa / bubmmoreka IIOK
Bcepoccuiickast mpoBepouHast pabota https://m.edsoo.ru/188bbf6c
O606111eHMe, CHCTeMaTH3allNs 3HaAHUI 3a
63 KypC auj1re6p;1 M Havaj MaTueM.aTquCKoro BuGmorexa [TOK
https://m.edsoo.ru/33e6629e
a”ammsa 10 kiacca
Apudmernueckast ¥ reoMeTpuIecKast
64 nporpeccun. Mcnosb3oBaHue Mporpeccumn bubmmoreka IIOK
ILJISI PeIleHns peajIbHbIX 3a/1a4 IPUKIaZHOIO https://m.edsoo.ru/d36669f8
XapakTepa
BeckoneuHo yObIBaloLIas reoMeTpyuyecKast
65 IIPOrpeccus. 3émea ggcxoneqﬁop BuGmorexa LHOK
. . https://m.edsoo.ru/1cbf72bl
yOBIBAIOIIEN I€OMETPUUECKONM ITPOrpeccum
66 dopMyJia CJIOKHBIX ITPOILEHTOB BuGmorexa [TOK
https://m.edsoo.ru/538fc437
67 dopMyJia CJIOKHBIX TTPOIIEHTOB bu6mmoreka ITOK
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https://m.edsoo.ru/c2627eca

O6006111eH1Me, CHCTeMaTH3aLMs 3SHaHMI 33

68 KYyPC aJaredOpsl ¥ Hayal MaTeMaTU4eCKOro 1 Bubmmoreka LIOK
yp p https://m.eds00.ru/49f1b827
a”Haimsa 10 kiacca
OBILIEE KOJIMYECTBO YACOB IT10 ITPOI'PAMME 68
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11 KJIACC

KoanuyecTBo yacoB

DyteKTpoHHbIE HU(PPOBHIE

Ne Tema ypoxka KonT I1 Mlara 00 BaTe/IbHbI
/n Beero POJIbHbIE pakTHYecKue M3ydeHMS pasoBares e
paboThI padoThI pecypchbl
1 CrelleHb C palMOHAIbHBIM [TOKa3aTeIEM 1 BuGmorexa LOK
https://m.edsoo.ru/a52939b3
2 CBolicTBa CTeNeHn 1 Bu6morexa HOK
https://m.edsoo.ru/ff601408
3 [TpeobpasoBaHye BbIpaskeHMI, 1 bubmmoreka IIOK
cofepsKalyx palMOHaIbHbIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [TpeobpasoBaHye BbIpaskeHMI, 1 bubsmoreka IIOK
cofepsKalyx palMOHaIbHbIE CTEIIEHU https://m.edsoo.ru/343c6b64
5 IIpeobpasoBaHme BbIpasKeHMIA, 1 bubmorexka IIOK
cozepsKallyx palOHaIbHbIe CTEIIeHN https://m.edsoo.ru/4064d354
6 ITokasaresibHble YpaBHEHMST 1 HEPABEHCTBA 1 BuGmmorexa LIOK
https://m.edsoo.ru/be76320c
7 ITokasaresibHble YpaBHEHUST 1 HEPABEHCTBA 1 Bu6mrorexa HOK
https://m.edsoo.ru/3d408009
8 [TokasaTesibHbIE YpaBHEHMS ¥ HEPAaBEHCTBA 1 BuGmorexa LOK
https://m.edsoo.ru/bd5ff0ec
9 ITokasaresibHble YpaBHEHUST U HEPABEHCTBA 1 BuGmorexa LOK
https://m.edsoo.ru/cebf10c6
10 ITokasaresibHbIE YpaBHEHMSI ¥ HEPABEHCTBA 1 BuGmorexa LOK
https://m.edsoo.ru/536de727
11 [TokasaresnbHast QyHKIIMS, €€ CBOMCTBA U 1 bu6mmoreka IIOK
rpaduk https://m.edsoo.ru/85bc8132
Kourposbuas pabora o teme "CremneHsb ¢
12 paLOHAIbHBIM ITOKa3aTesIeM. 1 1 Bubmmoreka LIOK
ITokasarenbHas dyukuus. [lokasarenbHbie https://m.edsoo.ru/58e8e2f2
ypaBHEHMS i HepaBEeHCTBa"
13 Jlorapmudm uncia 1 bubanoreka IIOK
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https://m.edsoo.ru/3e3230d4

14 HecsTuHbIe ¥ HATYpaJIbHbIE JIOTapydMbI Bubmorexa IIOK
https://m.edsoo.ru/lea72162
15 [Tpeo6pasoBaHye BbIpaskeHMIA, bubmmoreka IIOK
comepsKalyXx JIOrapuMbI https://m.edsoo.ru/da48154c
16 [Tpeo6pasoBaHye BbIpaskeHMI, bubmoreka IIOK
cozepsKalyx JorapumMbl https://m.edsoo.ru/4beff03b
17 [Tpeo6pasoBaHye BbIpaskeHMIA, bubmmoreka IIOK
comepsKalyXx JIOrapuMbI https://m.edsoo.ru/fel 89f2d
18 [Tpeo6pasoBaHye BbIpaskeHMIA, bubmmoreka IIOK
comepsKalyx JIOrapuMbI https://m.edsoo.ru/fadb8aa5
19 JlorapugmMmyeckme ypaBHEeHUS U bubmorexka IIOK
HepaBeHCTBa https://m.edsoo.ru/3034724e
20 Jlorapmgmmndeckue ypaBHeHUS U Bbubmoreka IIOK
HepaBeHCTBa https://m.edsoo.ru/712ac2d9
21 JlorapugmMmyeckue ypaBHEeHUS U bubmoreka IIOK
HepaBeHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapmgmmndeckue ypaBHeHUS U bubmoreka IIOK
HEepaBeHCTBa https://m.edsoo.ru/15bclcfb
23 Jlorapudmnueckast GyHKIMS, €€ CBOVCTBA bu6mmoreka IIOK
u rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmnueckast GyHKIMS, €€ CBOICTBA bu6mmoreka IIOK
u rpadux https://m.edsoo.ru/9d102051
25 TpuronomeTrprueckue QyHKIUHU, UX bubmmoreka IIOK
CBOJCTBA U rpaduku https://m.edsoo.ru/beeff646
2% TpI/IUI‘OHOMETpI/I‘{eCKI/Ie byHKIIMM, UX bu6mmoreka IIOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/d2e4601b
27 TpuronomeTrprueckue QyHKIUU, UX bu6mmoreka IIOK
CBOJCTBA U Irpaduku https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuyeckue GyHKIUU, UX bu6mmoreka IIOK

CBOJVICTBA U rpaduKu

https://m.edsoo.ru/24ab3c53
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29 [Tpumepbl TPUTOHOMETPUUECKUX bubmoreka IIOK
HEpaBeHCTB https://m.edsoo.ru/5272b9%al
20 [Tpumepbl TPUTOHOMETPUUECKUX bubmmoreka IIOK
HEpPaBEeHCTB https://m.edsoo.ru/0c837397
31 [Tpumepbl TPUTOHOMETPUUECKUX bubmoreka IIOK
HEpPaBEHCTB https://m.edsoo.ru/e6e1901f
79 [Tpumepbl TPUTOHOMETPUUECKIX bubmmoreka IIOK
HEpaBEeHCTB https://m.edsoo.ru/0f903c75
KoHTposibHast paboTa 1o Teme
"Jlorapudmmueckas GyHKIMS.
35 nepasencrsa Tomronomermrsece Butimiorexa LIOK
https://m.edsoo.ru/10130727
byHKRIMM U X
rpaduku. TpuroHoMeTpuyecke
HepaBeHCTBa"
bubmmoreka IIOK
34 HenpepbiBHbIe GyHKIIL https://m.edS(I)_E).ru/4O3bfb0d
%5 MeTto MHTEpBaJIOB [JISI pellieHNsT bubmoreka HOK
HEepaBEeHCTB https://m.edsoo.ru/6db0b423
%6 MeTon MHTEPBAJIOB [IJISI PeIlieHns bu6smoreka IIOK
HEPaBEHCTB https://m.edsoo.ru/0adbcelb
bu6mmoreka IIOK
3T Hponssonias GyHKL1 https://m.edS(]){).ru/O731ad3d
bu6smoreka IIOK
38 HpousBoaHas GyHKL1 https://m.edS(])_E).ruﬁZ3dd608
79 ['eomeTpuyecknit M GU3MUECKUN CMbICTT bu6smoreka IIOK
TIPOU3BOAHON https://m.edsoo.ru/6c8d36ff
40 FGOMeTpM‘IeSKI/Iﬁ " uU3NYeCcKmii CMbICIT bu6mmoreka IIOK
MIPOU3BOTHON https://m.edsoo.ru/a413eca9
41 [TpousBoaHbIe 3/IeMEHTAPHBIX QYHKIIMI Bubmrorexa OK
https://m.edsoo.ru/c7550e5f
42 [TpousBoaHbIe 3/1eMeHTapHbIX GQYHKINI bu6mmoreka IHIOK
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https://m.edsoo.ru/14ab3cdb

HpOI/IBBO,ELHaH CYMMbI, ITPOU3BEOCHNMI,

bubmoreka HOK

43 4aCcTHOTrO GYHKIIMIA https://m.edsoo.ru/c12a0552
44 [TpousBogHast cyMMbl, TPOU3BEIeHNS, bubmmoreka IIOK
YaCTHOTO (PYHKLMI https://m.edsoo.ru/d598f201
45 ITpousBogHast CyMMbl, ITPOU3BEIEHMS, bubmoreka IIOK
YaCTHOTr'O (PyHKIIMIA https://m.edsoo.ru/1de34d4d
o | e ok Bi6mionsa LOK
A YHKIL https://m.edsoo.ru/17af2df9
MOHOTOHHOCTD ¥ S9KCTPEMYMBI
G ecnenomanme by Bu6morexa LIOK
A YHRI https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb ¥ 3KCTPEMYMbI
o | e o 5151 10K
A YHEH https://m.edso0o.ru/Ob411edd
MOHOTOHHOCTb ¥ 3KCTPEMYMbI
| e o 5161 10K
A YHEH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTD ¥ 3KCTPEMYMbI
50| ramenmmtons snaser Gymwaon BuGmiorexa LIOK
YHKA https://m.edsoo.ru/fac78f05
OTpe3Ke
SL | raomemmens snaser: Gy Kz BuGmiorexa LIOK
YHKA https://m.edsoo.ru/fb6a8acft
OTpe3Ke
52 Eizﬁfbe;Z:oH:}?ioef;eéo;K "y Ha Bubmrorexa OK
YHKI https://m.edsoo.ru/cffcb7e5
OTpesKe
53 E;‘;;gf:;g:;:}?ioe?;;eéoI:IK U Ha Bubmrorexa OK
YRR https://m.eds00.ru/d9469916
OTpesKe
54 HaxosxneHne HanbOJIbILIETo U Bbubmmotreka LIOK
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HaMMeHbIIIero 3HaueHusT QYHKIMUM Ha
OTpe3ske

HaxosxneHne HanbOJIbILIETo U

https:/m.edsoo.ru/ad15000e

Bbubmmoreka HOK

55 HayMeHbIIIero 3HaueHus1 QYHKIMM Ha https: /m.edsoo.ru/86adcbfd
OoTpe3ske
[TpymeHeHMe MPOM3BOIHON JISI
56 mpwcramix saxavax, nas onpenencnia Bumiorexa IOK
’ . https://m.edsoo.ru/13205d80
CKOPOCTH TIpoliecca, 3agaHHOro (GopMYJIOi
wii rpadmKoM
S7 | “oussenies, Mpmmenceme Bumiorea LIOK
o https://m.edsoo.ru/f8ed5f99
TIPOM3BOAHON
58 ITepBoo6pasHas. Tabimiia mepBooOpasHbIX E;:S:]; /(;;-e‘;asic-)::/ d77Tedfs
59 ITepBoo6pasHas. Tabiuila mepBoOOGpPa3HbIX E;:S:]; /(;;.e;ii(])f)c.)rlé/?) 0c3697h
60 WNuterpan, reomeTpuyeckuin 1 busmueckuin bu6mmoreka IIOK
CMBICJT MHTErpaja https://m.edsoo.ru/391272c9
61 Wuterpasn, reomeTpudeckuin 1 GusmueCcKun bu6smoreka IIOK
CMBICJI MHTErpaJia https://m.edsoo.ru/d359fb5f
62 WNuterpan, reomeTpuyeckuin 1 busmueckuin bu6mmoreka IIOK
CMbBICJI MHTETpaJia https://m.edsoo.ru/07eb464b
63 Boruncnenne nuterpasa mo gopmysie bubmoreka IIOK
Hprotouna—Jlei6umniia https:/m.edsoo.ru/b9b225¢3
64 Boruncnenne vuterpasa mo gopmysie bubmoreka IIOK
Hrrotona—Jlen6uuiia https://m.edsoo.ru/b800deb4
65 Boiuncienne MHTerpaa 1o dbopmyne bu6mmoreka IIOK
Hbrotona—/Jleibuuna https://m.edsoo.ru/f5eed075
66 Brruncienne MIjTeraHa o ¢opmyJie bubanoreka IIOK
Hrrotona—JIen6uuiia https://m.edsoo.ru/41da431a
67 CucTeMbl JIMHEMHBIX YPaBHEHUI bubmorexka IIOK
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https://m.edsoo.ru/b648235a

. . bubmoreka HOK

68 CucTeMbl JIMHEMHBIX YPaBHEHUI https://m.edso0o.ru/5ab83864

69 Perienne npukaagHbIX 3a4a4 C ITOMOILBIO Bbubmmoreka LIOK
CUCTEMbI JIMHEMHbIX YPaBHEHUI https://m.edsoo.ru/a4d65ee5

70 Pemienne npukaagHpIX 33734 C ITOMOIIBIO bubmoreka HOK
CUCTEMbI JIMHEeHbBIX YPaBHEHU https://m.edsoo.ru/aa5962el
CucreMbl ¥ COBOKYITHOCTH I1€JTbIX,

71 palOHaIbHBIX, UPPALlMOHATIbHBIX, bubmoreka IIOK
TOKa3aTe/IbHbIX, JIOTapUpMUUECKUX https://m.edsoo.ru/48190472
ypaBHEHUI 1 HEPaBEHCTB
CucreMbl M COBOKYITHOCTH I1€JTbIX,

79 palOHabHBIX, UPPALIMOHAJIbHBIX, bubmorexka IIOK
MMOKa3aTeJIbHbIX, JIOTapuGMMUIEeCKUX https://m.edsoo.ru/2dbd3859
ypaBHEHUI 1 HEPaBEHCTB
CucreMbl ¥ COBOKYITHOCTU 1I€JTbIX,

73 palMOHAbHBIX, UPPAIMOHATbHBIX, bub/moreka IIOK
MOKa3aTeJIbHbIX, TOTapudMmuIeckmnx https://m.edsoo.ru/7ab8d17e
ypaBHEHUI 1 HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTU I1€JTbIX,

74 palOHaIbHBIX, UPPALMOHAJIbHBIX, bu6mmoreka IIOK
MoKa3aTe/bHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/81cccfe9
ypaBHEHU! 1 HEPaBEHCTB

75 Ucnonb3oBanne rpa@ukoB byHKIMNA O1s bu6mmoreka IIOK
peleHns YpaBHEHUI U CUCTEM https://m.edsoo.ru/039949bf

76 Ucnonb3oBanne rpadmKoB GYyHKIMIA I151 bubmmoreka IIOK
pellleHust YpaBHEHUI U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHMe ypaBHEHUM, CUCTEM U

7 HepaBeHCTB K pelleHN0 MaTeMaTUIeCKuX bu6mmoreka IIOK
3a7a4 1 3a7a4 U3 pasaMuHbIX 00J1acTen https://m.edsoo.ru/ca878deb
HayKU ¥ peasibHOM XU3HU

78 Kourposnbuas pabora no teme "VHTerpan u bubmorexka IIOK



https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb

ero npumeHenus. CucremMbl ypaBHeHMI "

https://m.edsoo.ru/471c735b

79 HarypanbHbie u 11eJble UKcia B 3agavax U3 bubmoreka HOK
peayIbHOM SKU3HU https://m.edsoo.ru/3ceel 327
30 HarypanbHble 1 11ieJible unciia B 3afavyax u3 Bbubmmoreka LIOK
peaIbHOM KU3HU https://m.edsoo.ru/a35al131d
81 HarypanbHble u 11eJible UKciia B 3agavax U3 bubmoreka HOK
peayibHOM SKU3HU https://m.edsoo.ru/ef10c4f9
82 [Tpu3HaKkY AEIMMOCTH LIEJIBbIX YMCET Bubmrorera IIOK
https://m.edsoo.ru/51696a67
83 [Tpu3Haky DeMMOCTHM HEeJIbIX UMce)T BuGmorexa LIOK
https://m.edsoo.ru/fab81c0Oe
84 [Ipu3sHaKY AeIMMOCTH 1EJIbIX UMCel BuGmorexa IIOK
https://m.edsoo.ru/ef2c6e43
35 HOBTOPGHI/IG, 0060011IeHNe, CUCTEMATU3ALINS bub/moreka IIOK
3HaHUM. Y paBHEHUS https://m.edsoo.ru/0312cf8c
36 [ToBTOpEHMEe, 0600IIEHNE, CHCTEMATU3ALIMS bubmoreka HOK
3HaHuM. YpaBHEHUS https://m.edsoo.ru/247d2fe7
37 [ToBTOpEHME, O6OOIIIEHNME, CCTEMATU3AIINS bu6smoreka IIOK
3HaHUM. Y paBHEHUS https://m.edsoo.1u/e8b87729
38 HOBTOP@HI/IE, obo01IeHNne, crucTeMaTH3aLys buébmoreka HOK
3HaHUM. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
39 IToBTOpEHME, 0600IIEHNE, CHCTEMATU3ALIMS buébmoreka HOK
3HaHMIA. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 HOBTOPeHMe, 0060011IeHNe, CUCTEMATU3aLINS bubmmoreka IIOK
3HaHUM. Y paBHEHUS https://m.edsoo.ru/337aad59
91 IToBTOpEHMe, 060061IEHME, CCTEMATU3ALIMS bubmoreka IIOK
3HaHuii. HepaBeHcTBa https://m.edsoo.ru/a86014el
99 [ToBTOpEHME, 06O6IIEHNME, CCTEMATU3AIINS bu6mmoreka IIOK
sHauumii. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 IToBTOpEHMe, 06001IEHNE, CHCTEMATU3ALIMS bubmorexka IIOK

3HaHuii. HepaBeHcTBa

https://m.edsoo.ru/19304aba
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https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
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94 IToBTOpEHME, 06O6IIEHME, CHCTEMATU3AIS 1 bubmoreka HOK
3HaHmit. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
95 [ToBTOpeHue, 06061IEHNE, CHCTEMATU3ALIMS 1 bubmoreka IIOK
3HaHumii. CucTeMbl ypaBHEHUM https://m.edsoo.ru/a20b8a4c
9% IToBTOpEHME, 06O6IIEHME, CHCTEMAaTU3AIS 1 bubmoreka HOK
3HaHui. CucTeMbl ypaBHEHMI https://m.edsoo.ru/a012476d
97 [ToBTOpEeHne, 06061IeHNEe, CHICTEMATU3ALIMS 1 bubmoreka IIOK
3HaHmii. OyHKIMK https://m.edsoo.ru/d620c191
98 [ToBTOpEHME, 0600IIEHNE, CHCTEMATU3ALIMS 1 bubmoreka HOK
3HaHMit. DyHKIMK https://m.edsoo.ru/7017196f
bubmoreka HOK
99 WToroBast KOHTpOJIbHAS paboTra 1 https://m.eds0o.ru/51 39889
Bubmorexka IOK
100 HToroBast KOHTpoOJIbHAsI paboTa 1 https://m.edsoo.ru/2276973
101 | rype oaratpes  matan maromemnretaone i Bumuorexa LIOK
anamsa 10-11 KIaCCOB https://m.edsoo.ru/3330f7ef
102 | rype arratpet v matan warenemnretOmD i Bumorexa LOK
yp p https://m.edsoo.ru/cead345e
a”Hammsa 10-11 kaccos
OBHIEE KOJIMYECTBO YACOB ITO 102

I[TPOI'PAMME
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ITPOBEPSIEMBIE TPEBOBAHMUS K PE3VJIbTATAM OCBOEHHSI OCHOBHOI
OBPA30BATEJIbHO! ITPOT'PAMMBbI

10 KJTIACC
Kop, .
HpoBepseMOro IIpoBepsiembie TpesiMeTHbIE Pe3y/IbTAThI OCBOCHMS OCHOBHON
00pa3oBaTeILHON IMIPOrPaMMbI CPeIHEero o0Iero 00pa3oBaHus
pesyjbTarTa
1 Uncia v BBIYUCTIEHUS
1.1 OnepupoBarb MOHATUMSIMM:  PAMOHAJbHOE WU  [EMCTBUTEJbHOE  YMCJIO,
OOBIKHOBEHHAS U IECSITUYHAST IPOOb, ITPOLIEHThI
1.9 Bb‘IJHOJIHHTb apudbMeTnIeCcKme omnepanumn c palIOHAJIbHBIMU "
IEeICTBUTEIbHBIMY YMCIIaMU
1.3 BoImosHATh MpUOIVMKEHHBIE BBIUMCIIEHMS, UCTIONb3YSl MPaBUIA OKPYTJIeHN,
IenaTh TPUKUAKY Y OLIEHKY Pe3yJIbTaTa BbIUMCIEHUI
OmnepupoBarh MOHSATUSAMM: CTENEHb C IIeIbIM ITOKa3aTeeM, CTaHgapTHas dhopma
1.4 3aIMCU AEMCTBUTEILHOTO YMC/Ia, KOPeHb HATYpPaJbHOM CTEIeHU; MCIIO/Ib30BaTh
MOAXOAAIIYI0 (GOpPMY 3amMCy  JEMCTBUTENIbHBIX  YMCENT JJISl  pelleHust
MPaKTUYECKNUX 3a7ay Y IIPeICTaBIeHMS JaHHbIX
OnepupoBaTh TMOHATUSIMMU: CUHYC, KOCMHYC M TaHT€HC ITPOM3BOJIbHOTO VIJIA;
1.5 MCITOJTIb30BAaTh 3aIiCh MIPOM3BOJIBHOTO yrJia yepes obpaTHbIe
TPUTOHOMETPUYECKYE QYHKIUA
2 YpaBHeHUS U HepaBeHCTBa
OnepupoBaTh TOHSITUSIMM: TOKIECTBO, YpaBHEHMEe, HEpaBeHCTBO, IIEJIOe,
2.1 paloHaIbHOE, MppaLOHAIbHOE ypaBHEHME, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHME
9.9 BbInosiHSITh 1peo6pa3oBaHus TPUTOHOMETPUUYECKMX BbIPAKEHMII U pelllaTh
TPUTOHOMETPUYECKIE YPABHEHMS
BoimosHaTh 1peobpa3soBaHMsl IEJIbIX, PalMOHAJIBHBIX W MPPAIMOHATbHbBIX
2.3 BbIpaK€HMII ¥  pelllaTb OCHOBHbIE TUIIbI  IIeJIbIX, pPaIlMOHAJbHBIX U
MPPaIMOHAIbHBIX YPaBHEHUI ¥ HEPABEHCTB
94 [TpyMeHsITb ypaBHEHMS] M HEPABEHCTBA IJIS1 pellleHMs] MaTeMaTUUeCKUX 3a1ad U
3a/1a4 U3 pas3/IMUHbIX 00JIaCTeN HAYKM U PeasIbHOIM SKU3HU
MopenupoBaTh peajibHble CUTYallUy Ha SI3bIKe aJire6pbl, COCTABJISITD BbIPasKEHMSI,
2.5 ypaBHEHMSI, HEpaBeHCTBa II0 YCJOBMIO 3amauy, MCCJIeOBATh ITOCTPOEHHbIE
MOJIeJTM C MCITOJIb30BaHMeM arapara ajreopbl
3 OyHKIMY U rpabuku
OnepupoBaTh MOHATHMAMM: (GYHKIMS, CIIOCOOBI 3amaHus QYHKIUM, 0O0JacTb
3.1 ompeziesieHUsT ¥ MHOXECTBO 3HaueHUM QyHKumum, rpaduk QyHKIMUM, B3aMMHO
obpaTHble QYHKLIMA
39 OnepupoBaTb MOHSATUSIMM: YETHOCTb M HEYETHOCTh QYHKIMMU, HYIM (QYHKINHU,
MIPOMESKYTKY 3HAKOMTOCTOSTHCTBA
3.3 Ucnonb3oBath rpaduky GyHKIMN A1 pellieHs: ypaBHeHU I
34 Ctpoutb M unTaTh TpaduKU JMHENHOM (QYHKIMM, KBaApaTUUHON (QYHKINMH,

CTEIIeHHOM CI)YHKL[I/H/I C IIeJIbIM ITOKa3aTeJIeM




Ucnonb3zoBath rpadumku  QyHKOMM O UCCIAENOBAaHUSI  IPOLIECCOB U

3.5 3aBMCUMOCTEN TIPU pelleHNM 3afad U3 OPYTUX yYeOHBIX MTPeaMEeTOB U PeasbHON
SKU3HU, BbIpasKaTh (GOPMYJIaMM 3aBMCUMOCTY MEXKIY BeIMUMHAMU
4 Hauasia MaTeMaTuecKkoro aHains3a
41 OnepupoBaTh  IOHATUSIMM:  TIOC/IEIOBATEIbHOCTb,  apudMeTndeckas U
reoMeTpudeckast Iporpeccun
49 OnepupoBaTh  MOHATUSIMM: OECKOHEUYHO  YyObIBAlOIasi  reoMeTpuvecKas
rporpeccusi, cymma 6eCKOHEeYHO yObIBaloIlIeli reOMeTPUUECKON IIPOrpeccun
4.3 3amaBaTh MOCAEOOBATEIbHOCTY Pa3IMYHbIMM CITOCOOaMM
44 Wcnonb3oBaTh CBOMCTBA IMOCJIEOBATEIBHOCTEN ¥ TIPOTPECCUMii IJIST PeleHusT
peasibHbIX 3aJau IIPUKIAJIHOTO XapaKTepa
5 MHoskecTBa 1 JIOTMKa
5.1 OrnepupoBaTh NOHSATUSIMMU: MHOKECTBO, OIlepaluy HaJ, MHOKeCTBaMMU
59 Wcnonb3oBaTh TEOPETMKO-MHOXKECTBEHHBINM ammapar AJs ONMCaHus peabHbIX
MIPOIIECCOB U SIBJIEHUI, TIPY PELIeHNY 3a[1au U3 APYTUX YUeOHbIX ITPEIMETOB
5.3 OnepupoBaTh MOHATUSIMHI: OIIpefesieHNe, TeopeMa, CIefCTBIe, JOKa3aTeIbCTBO
11 KJIACC
Kog, .
poBepseMOro IIpoBepsiembie Npe/iMeTHbIE Pe3y/IbTAThI OCBOCHMS OCHOBHOM
pesyabTaTa 00pa3oBaTe/IbHOM IPOrPaMMbI CPETHEro 00IIero 06pasoBaHMs
1 Uncia ¥ BbIUMCIIEHUS
OrnepupoBaTh MOHATUSIMA: HAaTypaJIbHOE, I1eJI0€ UMCJIO; UCIIOJIb30BaTh MPU3HAKA
1.1 IeMMOCTM IIeJIbIX YMCesI, pasjIoKeHMe Uyucjaa Ha IPOCTble MHOXUTEIU IJIs
pellieHus 3aJa4
1.2 OmneprpoBaTh MOHSATMEM: CTeTIeHb C PallOHAIbHBIM ITOKa3aTeseM
1.3 OrnepupoBaTh MOHATUSIMM: JIOTapudM YMCIA, OECITUYHbIE U HaTypasibHbIE
Jlorapu@msbl
2 YpaBHEHMs 1 HEpAaBEeHCTBa
IIpuMeHSTh CBOJICTBA CTEIeHM IJis MpeobpasoBaHMs BbIpaskeHMi, OnepupoBaTh
2.1 MOHATUSIMM: TIOKa3aTeJIbHOE YpPaBHEHME U HEPaBEHCTBO; pellaTb OCHOBHbLIE
TUITBI TTOKA3aTeJIbHbIX YPAaBHEHUI 1 HEPABEHCTB
BoimonHate  mpeoGpa3’oBaHMs — BBIpaKeHMM, copepsKalliyx — JiorapudMbl;
2.2 OIlepUPOBATh IOHATUSMM: JiorapupMUyeckoe YpaBHEHME U HEepaBEeHCTBO;
peraTb OCHOBHbIE TUIIBI JIOTapU(GMUIECKMX YPAaBHEHNI Y HEPABEHCTB
2.3 Haxomuts pellieHus IpOCTeNIINX TPUTOHOMETPUUYECKMX HEPaBEHCTB
OrnepupoBaTh TMOHSATUSIMM: CUCTEMA JIMHEMHBIX YpaBHEHUN U €€ pellleHue;
2.4 MUCIIO/Ib30BaTh CUCTEMY JIMHEWMHBIX YpPaBHEHMI [JIS pelleHus] IPaKTUUeCKUX
3agau
95 Haxo;uxm:u pelieHus TMPOCTEMIINX CUCTEM U COBOKYITHOCTEN palyOHAIbHBIX
YpaBHEHUI 1 HEPaBEHCTB
MopgenupoBaTb peajbHble CUTyalluM Ha S3bIKe ajaredbpbl, COCTaBJIATh
2.6 BbIpakeHMsI, ypaBHEHMSI, HEpaBEeHCTBAa M CHUCTEeMbl IO YCJIOBUIO 3aaun,

nccjaenqoBaThb IMOCTPOEHHbIE MOAEJIM C MCITOJIb3OBAHMEM allllapaTa aJIFE6pr




3 OyHKUUYU U rpaduku

OnepupoBatb TTOHSITVSIMMA: nepUoANYeCcKast byHKUMS, MTPOMEXKYTKM

31 MOHOTOHHOCTM GYHKIMM, TOYKM ISKCTpeMyma (yHKUMM, Haubosbllee U

) HayMeHbIllee 3HAueHus] GYHKIMM Ha TPOMEXKYTKE; MCIOAb30BaTh WX IS

mccaenoBaHyst GyHKINMY, 3aIaHHON rpaG koM
OnepupoBaTh NOHATUSIMM: TpadMKM IOKA3aTeJbHOM, JOrapudMUUecKon U

3.2 TPUTOHOMETPUUECKUX (DYHKIMIT; M300pakaTh MX Ha KOOPAMHATHOM IJIOCKOCTU U
MCITOTb30BaTh IS PellleHMs YPaBHEHMIA i HEpAaBEHCTB

73 N3o06paskaTh Ha KOOPAMHATHOM IIOCKOCTU rlzaqun nMHeﬁ[Hjalx YpaBHEHUN U
MCITOJTb30BATh MX [IJIST PEIIeHNS CYICTEMbI IMHEMHbIX YPaBHEHU

34 Ucnonb3zoBath rTpadmku  QYHKUMKA [ WUCCIEOOBAaHMS IIPOLIECCOB U
3aBUCUMOCTEN U3 APYIUX YUeOHbIX AUCIUTUIH

4 Hauayia MmaTemaTiyeckoro aHaimsa
OnepupoBarTb TOHSITUSIMM: HeINpepbiBHAas GYHKLMS, MPOU3BOAHAS (QYHKINN;

4.1 MCIIOJIb30BAaTh TeOMETPUYECKMA ¥ GU3NMYECKUI CMBIC ITPOU3BOMHON IJIS
pelleHus 3afad

49 Haxomutb mpou3BogHbIE 3/IEMEHTApHBIX (DYHKIWI, BBIUMAC/SATb MPOU3BOIHBIE
CYMMBbI, TTIPOU3BEAEHNSI, YaCTHOTO (QYHKIINIA

43 Wcnonb3oBaTh TPOM3BOIHYIO MJIST MCCJIEMOBaHMST QYHKIMM HA MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTh Pe3YJIbTaThl MCCJIENOBAHMS K TIOCTPOEHNIO I'PadyKOB

4 Wcronb3oBaTh MPOM3BOOHYIO [JIsI HAXOXKIEHMST HAWIYUIIero pelieHus B
MIPUKJIAHBIX, B TOM UMCJIE€ COIMATIbHO-9KOHOMMYECKIX, 3aavuax

45 OnepupoBarb  HOHATUSIMM:  [epBOOOpa3Hasi M MHTerpasl;  I[OHMMATb
reoMeTPUYECKUI 1 GU3NUECKMIi CMBICJT MHTETpasia

46 Haxomgutb mepBooGpasHbie 3/IeMeHTapHbIX (PYHKIWI, BBIYMC/ISTD MHTETPaa 10
(opmyne Hoiotona - Jleitbuniia

47 Pemrath mpuKIagHblEe 337auy, B TOM YMCJIE COIMAIbHO-9KOHOMMUYECKOTO WU

(busMyeckoro xapakrepa, CpefCTBaMM MaTeMaTHUECKOrO aHaIn3a




ITPOBEPSEMBIE BJIEMEHTbI COAEP>XAHUS

10 KJIACC

HpOBepHEMbIﬁ 3JIEMEHT COAEPKaHUusA

Kogx
1 Unicia v BBIYUCTIEHUS
PaumonanbHble umciaa. OOGBIKHOBEHHbIE M JECSTUYHBbIE IpOOM, MPOLIEHTbI, 6€CKOHEUHbIe
11 nepuoguueckue npobu. Apudmerndeckue omepanuMyu C PauMOHAJIbHBIMM  UMCIIAMM,
Npeobpa3oBaHusl UYMCIOBBIX BbipaskeHuit. IIpumeHeHne npobeit 1 MPOLEHTOB IJ1s1 pelleHus
MIPUKJIAAHBIX 3a/1a9 U3 PA3/IMUHbBIX OTPACIIEeN 3HAHUI Y PeaTbHOM KU3HU
HelicTBuTenbHble uMcaa. PalyoHalbHble ¥ MppalMOHa/IbHbIe uucia. Apudmernyeckue
1.2 omepauyy C JEMCTBUTENbHBIMMU uucaaMu. [IpuOIMKEHHbIE BBIUMCIEHMS, IIpaBUja
OKPYTJIEHUSI, TPUKUAKA U OLIEHKA pe3yJibTaTa BbIUMCIeHUN
CreneHb c 1enabiM mokasateneM. CranpapTHasi dopMa 3anmcu OeMCTBUTENbHOrO 4Yucia.
1.3 Hcnonb3oBaHue mnoaxondieil (OpMbl 3amMCU  JEeMCTBUTENbHBIX YMCEeN OJS pelleHus
MPaKTUYECKUX 3a7ay U IpeiCTaBAeHMs JaHHbIX
1.4 ApI/I(bMETI/I‘{SCKI/If/i KOPEHb HATypaJbHON cTeneHn. JencTBus ¢ apubMeTUIeCKUMMU KOPHIMA
HaTypaJbHOM CTEIeHN
15 CuHyCc, KOCMHYC ¥ TaHT€HC YMCJIOBOTO aprymMeHTa. APKCUHYC, apKKOCMHYC, apKTaHTeHC
YJCJIOBOTO apryMeHTa
2 YpaBHeHMs ¥ HEPaBEHCTBA
2.1 ToskmecTBa U TOXXAECTBEHHBIE ITPE0OPa30BaAHMS
9.9 [IpeobpasoBaHMe TPUTOHOMETPUYECKMX BbIpaskeHMit. OCHOBHbIE TPUTOHOMETPUYECKME
dhopmyib
2.3 VYpaBHeHMe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo MHTepBaIoB
2.4 Pemtenne 1espIx 1 IpoOHO-PALMOHAIbHBIX YPaBHEHMIA I HEPABEHCTB
2.5 Peiiienne ppalMoHaabHbIX YpaBHEHMI Y HEPABEHCTB
2.6 Perienne TpuroHoMeTpmuueckuxX ypaBHEHUN
97 [IprMmeHeHMe ypaBHEHMI M HEPAaBEHCTB K pEIIeHMI0 MaTeMaTMUeCKMX 3aJad M 3amad U3
) pasJIMUHbBIX 00JIaCTeN HAaYKM U pPeasIbHOM SKU3HU
3 OyHKIMY U rpaduKku
3.1 OyHKIMS, criocobs! 3aganust byHKiyu. ['paduk byHkimu. Bzanmuo obpatHbie QyHKIMMN
2.9 O6nacTb ompeneseHUsT ¥ MHOKeCTBO 3HaueHMi byHKiuu. Hym dyakiymn. ITpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE QYHKINA
33 CreneHHas QyHKUuS C HaTyPaJIbHBIM M Le/bIM IOKasaTeseM. Eé cBoiictBa u rpaduk.
CaoricTBa U rpad@uK KOPHS n-0¥ CTeNeHn
34 TpuroHomerpuyeckasi OKPY>KHOCTb, OIpe[e/ieHNe TPUTOHOMETPUYECKMX  (DYHKIIMIA
YMCJIOBOTO apryMeHTa
4 Hauasa MaTemaTnueckoro aHaimsa
41 [TocnegoBarenbHOCTM,  CHOCOObI  3amaHus  IOCJAeAoOBaTeSbHOCTEe.  MOHOTOHHbIE
MOCeA0BaTeIbHOCTU
49 Apudmernveckass M reomeTrpuueckas — mporpeccuu.  becKOHeuHO — yObIBarOIIas

reomerpuyeckass rmnporpeccusi. Cymma 06eCKOHEYHO YOBIBAIOIIE TI'e€OMETPUYECKOi




nporpeccun. @opmysia CJIOKHBIX MPOILEHTOB. Vcnosib3oBaHMe MPOTrpeccuu Ajisl pelieHus
peasibHbIX 3a/1a4 IPUKJIAAHOTO XapakTepa

5 MHoskecTBa 1 JIOTMKA
MHosKecTBO, omeparuy Haja MHOxkecTBamu. marpammbr Diviepa - Benna. [Ipumenenne
5.1 TEOPEeTMKO-MHOKECTBEHHOI'O armapaTa IjIsl ONMMCAaHMS PeaibHbIX IPOLECCOB W SIBJIEHMIA,
TIpY pelieHn 3afad U3 IPYyTuX YIYeOHbIX MPeIMETOB
5.2 Onpenenenne, TeopeMa, CJIeACTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kop, IIpoBepsieMblit 3JIEMEHT COmEePIKaHUS
1 Urncra 1 BbIYMC/IeHNUs
1.1 HarypanbHbie u 11esble uncia. I[Ipy3Haky 1eMmMoCTy 1esTbIx gmces
1.2 CrelleHb C palOHa/IbHBIM MMOKasaTeynemM. CBOJICTBA CTEIIEHN
1.3 Jlorapmdm uncia. [lecaTuuHblie ¥ HaTypabHbIe JOTapudMbI
2 YpaBHeHUS U HepaBeHCTBa
2.1 [IpeobpasoBaHme BbIpaskeHMI, COIEPKAIIMX JOrapyudmbl
2.2 [Ipeo6pasoBanHye BbIpaXkeHM, COlepsKallMX CTEIeHY C PAllMOHAIbHbIM [TOKa3aTesieM
2.3 [IpyiMepbl TPUTOHOMETPUYECKMX HEPABEHCTB
2.4 [TokasatesnbHbIe YpaBHEHMS M HEPABEHCTBA
2.5 JlorapudmMnyeckue ypaBHeHMs ¥ HEpaBEHCTBA
26 CI/ICTsMbI nMHeIZHbeu ypaBHeHUI. PellleHne MPUKIAAHBIX 3a[a4 C ITOMOIIBIO CHCTEMBI
JIMHEVHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTY PallMOHAIbHbIX YPaBHEHMII ¥ HEPABEHCTB
23 [IpumeHeHMe ypaBHEHUM, CUCTEM M HEpPaBEHCTB K peleHMIO MaTeMaTUuyeCKuxX 3afay U
3a/1a4 U3 Pas3/IMYHbIX 00JIACTEN HAYKM U PEATbHO SKU3HA
3 @OyHKIMK U rpadpuku
Oyukums.  Ilepuomnueckue  GyHKuuM. IIpoMeskKyTKM  MOHOTOHHOCTM  (QDYHKIIMMN.
3.1 Makcumymbl M MUHMMYMbI GyHKIMK. Hanbosbliiee 1 HauMeHblllee 3HaueHe QYHKIMM Ha
MIPOMESKYTKE
3.2 Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U TpapyuKu
3.3 [TokasatenbHast u sorapubmmudeckas GyHKIUU, UX CBOMCTBA U Tpaduku
3.4 Ucnonb3oBanne rpadyukoB byHKIMNA Ij1s1 pellieHsT YpaBHeHU U IMHEMHBIX CUCTEM
Ucnonb3oBanne rpadmkoB (QYHKUMI OJIST MUCC/IENOBAHUSI TPOIIECCOB U 3aBUCUMOCTEN,
3.5 KOTOpble BO3HMKAIOT TPY DPEIIeHuM 3amayu U3 APYTUX y4eOHbIX MPEeIMETOB M peaJbHOMU
SKU3HU
4 Hauasna maTemaTtuueckoro aHaimsa
4.1 HenpepbiBHbie pyHKIMM. MeToa MHTEePBAJIOB [IJIsl pellieHNs] HEpaBEHCTB
4.2 [TpousBogHas GyHkuym. 'eomerpuueckmii 1 GU3NIECKMUIT CMbICT TTPOU3BOIHOM
43 [TponsBogHbie ameMeHTapHbIX GYyHKIMI. DOpMysIbl HaXOXKIEHWUS TPOM3BOIHOM CYMMBbI,
MIPOM3BEHEHMS ¥ YaCTHOTO (QYHKIIMIA
44 [TpumeHeHMe MPOMU3BOTHOM K MCCIEAOBaHMIO QYHKIIMII HA MOHOTOHHOCTh ¥ 3KCTPEMYMbI.
HaxoskgeHne HanOOJIbILIErO ¥ HaMMEHbIIIero 3HaueHus: PyHKIyM Ha OTpe3Ke
4.5 [IpumeHeHMe TPOM3BOAHON [JII HAXOXIEHMS HAWIYYILIEro pelleHus] B TMPUKIATHbIX




3aavax, JJIs1 OorpeneseHNs CKOPOCTHM MPOIiecca, 3aaHHOTo GOpMYJIoi 1 rpadgyuKom

4.6

ITepBooGpasHast. Tabiuia mepBooGPasHbIX

4.7

VHrerpas, ero reomerpuueckuii u QusmMueckuii CMbic. BblumcieHne wMHTerpasa Iio
dbopmyse HbiotoHa - Jleitbumiia




ITPOBEPSEMBIE HA ET'D ITO MATEMATHUKE TPEBOBAHNS K PE3VJIBTATAM
OCBOEHUSI OCHOBHO! OBPA3OBATEJIbHOI IMPOT'PAMMBI CPEJTHET'O OBIIETO

OBPA3OBAHUS

Kopg
MPOBEePSIeMOro
Tpe6OBaHMS

IIpoBepsiembie Tpe6GOBaHMS K MPEAMETHBIM Pe3y/IbTaTaM OCBOEHMS
OCHOBHOM 00pa30BaTe/IbHOM IIPOrpaMMbI CPEeTHEro 0011ero 06pa3soBaHMs

Biiamenne meromammu [0OKa3aTesJbCTB, aJrOpPUTMaMM pelleHMs] 3aiad; yMeHue
(dbopmyMpoBaTh M OMEpUPOBATH MOHITUSIMI: OIpenesieHe, akCMoMa, TeopeMa,
CJle[ICTBUE, CBOJCTBO, MPU3HaK, JIOKa3aTeJIbCTBO, PaBHOCWJIbHbIE
bopMyIMPOBKM; TIPUMEHSITh MX; YyMeHue (GOpMyaMpoBaTh OOpaTHOE W
MIPOTUBOIIOJIOXKHOE yTBEpPsKAEHMe, IPUBOIUTH IPUMEPbl ¥ KOHTPIPUMEPDI,
MCITOJIb30BaTh METOJ, MaTeMaTM4YeCKOM MHOYKIMU; MMPOBOANUTb IOKa3aTebHbIe
pacCy>kIeHuss TIpU pelleHuy 3afad, OIEeHMBAThb JIOTMUYECKYIO ITPaBUJIbHOCTD
pacCysKIeHuit; yMeHue ONepupoBaTh MOHSITUSIMMU: MHOXKECTBO, MTOJMHOXKECTBO,
omepanuMy  Haj ~ MHOXECTBaMM;  YMeHMEe  MCIIOJb30BaTh  TEOPETUKO-
MHO>KECTBEHHBIN ammapaT JIJIs OIMCaHMsI PeaIbHbIX TIPOLIECCOB U SIBJIEHUIA U TIPU
pellleHMM 337ad, B TOM UMC/Ie M3 [PYIMX Y4eOHbIX IPeAMeTOB; yMeHMe
OIlepupoBaTh MOHATUSIMM: Tpad, CBSI3HBIM rpad, OepeBo, LMK/, rpad Ha
IJIOCKOCTM; YMEHMe 3aJaBaTh M OIMMCHIBaTh Tpadbl pasiIMUHbBIMM CIIOCOOAMIM;
MCITOJTb30BaTh I'Padbl MPY pelIeHn 3a1a4

YMeHMe onepupoBaTh MOHATUSIMU: HATypaJIbHOE YMCJIIO, 1IeJI0e UMCIIO, CTENEHD C
1[eJIbIM TTOKa3aTesieM, KOpeHb HaTypabHOM CTeleHM, CTeNeHb C PalMOHAIbHBIM
MoKa3aTesieM, CTeleHb C JeMCTBUTENIbHBIM IIOKasaTeseM, Jiorapudm uucia,
CMHYC, KOCMHYC M TaHI'€HC IPOM3BOJIBHOIO YMCJIA, OCTATOK IO MOZYJIIO,
paloHaJIbHOE YMCJIO0, MPPALMOHAIbLHOE YMCIO, MHOXECTBa HATypaJIbHbIX,
1ebIX, pPalMOHAIbHBIX, OEMCTBUTEIbHBIX UMCEN; YMEHMe WUCIIOIb30BaTh
MPU3HAKU OEeIMMOCTM, HaMMEHbIINI OOILIMIA MeIuTeib M HauMeHblliee 00Iiee
KpaTHOe, airopuTM EBKIMOa mpu pellieHnu 3amad; 3HAKOMCTBO C PasIMUHbIMU
MO3UILIMOHHBIMM CUCTEMaMM CUMCJIEHMSI; YMEHME BBIMIOJIHATh BbIYMCIIEHNE
3HAUEHMII ¥ TpeoOpa3’OBaHMSI BBIPAKEHUIN CO CTENeHsIMM U Jjorapudmamu,
nmpeoGpa3oBaHusl APOOHO-PAlMOHATBHBIX BBIPAKEHMIA; yYMEHME OIepupoBaTh
TTOHSITUSIMIA: MOCJIeIOBATEIbHOCTD, apudmeTnyecKas mporpeccus,
reoMeTpuyeckass Iporpeccus, OeCKOHEeYHO YyObIBaloOI[asi TeoMeTpuyecKas
Mporpeccusi; yMeHue 3a/1aBaTh MOCJIeNOBATEIbHOCTM, B TOM YMCJIe C TIOMOIIbIO
PEKYPPEHTHbIX (GOPMYJI; yMeHMEe OIepUpoBaTh TMOHITUSIMMU: KOMIUIEKCHOE
YMCII0, CONMPSKEHHBIE KOMILJIEKCHbBIE YMC/Ia, MOAYJIb M apryMeHT KOMILJIEKCHOTO
yucia, dopma  3amMCu = KOMIUIEKCHBIX  YMCeJI (reomeTrpuyeckasi,
TPUTOHOMETpUYECKAst " anrebpanyeckas); YMETb MMPOU3BOINTD
apubMeTnUeCcKie MelCTBUSI C KOMIUIEKCHBIMM YMCIaMU; TPUBOIUTb MPUMEPBI
MCITOJTb30BaHMsI KOMIUIEKCHBIX UMCeJI; OTIepUPOBATh IMOHATUSIMM: MaTpuiia 2x2 u
3x3, ompenenuTeb MaTPUIIbl, TeOMETPUUYECKIMIA CMbIC/T OITPEeIEJTATEIST

YMeHMe omepuMpoBaTh TMOHATUSIMM:  pallMOHaJIbHbIe, MpPpalYOHAIbHBIE,
MoKasaTe/ibHble,  CTeleHHble,  Jorapudmmuueckre,  TPUTOHOMETPUUECKNME
ypaBHEHMSI ¥ HepaBeHCTBAa, MX CUCTEMbI; YMeHMe OIepUpOBaTh ITOHSITUSIMMA:
TOXIECTBO, TOKIOECTBEHHOe IpeoOpa3oBaHMe, YypaBHEHME, HEPaBEHCTBO,
cUcTeMa YpaBHEHMI ¥ HepaBeHCTB, pPABHOCUMJIbHOCTb YpaBHEHUI, HEPABEHCTB U
CUCTEM; YMeHMe pelllaThb YpaBHEHMUs, HEepaBeHCTBA M CUCTEMbI C ITOMOIIIbIO
pas3IMYHBIX TIPUEMOB; pelllaTh YypaBHEHMS, HEpPaBeHCTBA U CUCTEMBbI C




rmapamMeTpoM; MPUMEHSITh YpaBHEHMs, HEPAaBEHCTBA, X CUCTEMBI JIJIS PELeHMUs
MaTeMaTMUeCKMX 3amay M 3aau U3 pasauMyHbIX 00JIacTeil HayKu M pPeasibHOMN
SKU3HU

YmMmeHne  omepupoBaTh — MHOHATUSIMM:  (PYHKIOMS, YETHOCTh  (QYHKLWM,
MepUOAVNYHOCTD  (DYHKUMM, OrpaHMUEHHOCTh  (GYHKIMK, MOHOTOHHOCTh
byHRIMM, 3KcTpeMyM GYHKOUYM, HauboOsblllee M HauMMeHblllee 3HAueHUS
byHKIMM Ha TPOMEXYTKe, HempepbiBHAs GYHKIUS, aCUMIITOThI Trpaduka
dyHKRUMM, TepBasg ¥ BTOpasi Mpou3BOAHAs GYHKIMM, TE€OMETPUUECKUN WU
(pusmueckmii CMbICJI IIPOU3BOIHOM, IepBOOOpasHasi, OINpeIeJEHHbII MHTEerpasl;
yMeHMEe HaxOOWUTb aCUMIITOThI rpaduka QYHKIUM; YMEHMEe BbIYUCIATh
MPOM3BOAHBbIE CYMMbI, IPOMU3BENEHNSI, YACTHOTO ¥ KOMITO3UIMM (DYHKIIMNIA,
HaxXOIUTb YpaBHEHME KacaTeJbHOM K Tpaduky GYyHKIMM; yMeHMEe HaXOIUTb
MIPOM3BOAHbBIE 3JIEMEHTAPHBIX (DYHKIIMI; YMEHMe MCIIOJb30BaTh MPOU3BOIHYIO
IJIS1 iccyieqoBanus QYHKIVMIM, HAXOAUTh HauOOJbIlIe M Ha¥MEeHbIIe 3HAUYeHMUS
dbyHkuMIz; CcTpouTh TpaduKM MHOTOWIEHOB C MCIIOJb30BaHMEM armapara
MaTeMaTMUeCKOro aHaiu3a; TMPUMEHSIThb TPOM3BOAHYIO IJISI HAXOXKIEHMS
HaWIYYIIIEro pelieHns] B MPUKIIAIHbIX, B TOM UMCJIe COIMATbHO-9KOHOMUUYECKUX
" GusMYeckMx 3agavyax; HAXOAWUTh IUIOLIAAM U OOBEMBI (PUTYp C MOMOIIBIO
VMHTErpaja; MPUBOAUTbL TPUMEpPbl MaTeMaTMUeCKOTO MOJIEJMPOBAHUS C
ITOMOIIIbIO A epeHINaNTbHBIX YPAaBHEHNII

YMmeHne omnepupoBaTh MNOHSTHMSAMM: rpadmK QyHKOMM, oOpaTHas GYHKIMS,
KoMIos3uimst  (PyHKUMI, JMHeMHas (GYHKIMS, KBaapaTudHas (QyHKImS,
paioHasbHas GYHKIMS, cTeneHHas: GyHKIMS, TPUTOHOMeTpuueckme QyHKIINM,
ob6paTHbIE TPUTOHOMETpUYECKe (PYHKIMM, ITOKa3aTeIbHast U JIorapudMmueckast
GyHKIMM; yMeHME CTPOUTh TIpaduKM WU3YYEHHBIX GYHKLUWMM, BBIIOIHSITh
npeobpasoBaHust rpadmMKoB (QYHKIMI, MCIOJb30BaTh TPaPUKM I U3yUEHUS
MpOIeCCOB ¥ 3aBUCUMOCTEM, TIpM pelleHuyu 3amad U3 JOPYyTUX YueOHbIX
MpeaMeTOB M 3a7ay M3 peajbHOM JKU3HM; BbIpasKaTh (HOpMysIaMy 3aBUCUMOCTU
MEeXIy BeJIMYMHAMM; WUCIIOJb30BaTh CBOMCTBA M Trpaduku QYHKUMIA OIS
pereHMss ypaBHEHMI, HEPaBEHCTB M 3amad C IapaMeTpaMy; M300pakaTb Ha
KOOPAMHATHOM TIJIOCKOCTM MHOYKECTBa pellleHMil ypaBHEeHU!, HEPaBeHCTB U UX
CUCTEM

YMeHue peliaTb TEKCTOBBIE 3@yl Pa3HbIX TUIOB (B TOM 4MCJie Ha MPOLIEHTHI,
IOMU U YacTu, Ha JBVOKeHMe, paboTy, CTOMMOCTh TOBApOB M YCJIYT, HAJIOTH,
3amauM M3 O0O0JacTV YMpaBieHUs JIMYHBIMM UM CEeMeMHbIMM (UHAHCAMMA);
COCTaBJIITh BbIPA’KEHUS, YpaBHEHMS], HEPaBEHCTBA M UX CUCTEMBI 1O YCJIOBUIO
3aauyl, UCCAeOBaTh MOJIyYeHHOe pellleHMe U OLIeHMBATh MPaBJONOJ0OHOCTD
pe3ysabTaToB; yMeHMe MOJEeNMpOBaThb peajbHble CUTyalMu Ha  S3bIKe
MaTeMaTUKM; COCTaBJISITh BbIpakeHMSs, YpaBHEeHUsI, HEPABEHCTBA U UX CUCTEMbI
M0 YCJIOBMIO 3aJauM, MUCCJIeSOBAaThb MOCTPOEHHble MOJEeIU C MCIOJIb30BaHMEM
arrapara ajreopbl, UHTEPIIPETUPOBATD IMOJTyYEHHbIN Pe3ysIbTaT

YMeHne omnepupoBaThb TMOHSATUSIMU: CpefHee apudmMeTyeckoe, MeMaHa,
HamOoJblllee ¥ HauMMeHblllee 3HAYeHWs, pasMax, IUCIIepCHsl, CTaHJApPTHOEe
OTKJIOHEHME YMCJIOBOTO Habopa; yMeHMe WU3BJIeKaTb, WHTEPIPETUPOBATD
mHopMalMio, TpencTaBJeHHYI0O B TabaMiax, Ha [guarpamMmax, rpadmukax,
OTpa)KaloIlyI0 CBOMCTBA peaJIbHBIX IIPOIECCOB U SIBJIEHUN; IIPEACTaBJIATh
MH(OpMaIMIO C TOMOIIBIO TAOGIUI] U IMarpamMm; UCCIeA0BaTh CTATUCTUUECKME
IaHHbIe, B TOM YMCJIe C IIPUMeHeHueM rpa@uyeckux MeTOAOB U 3JIEKTPOHHbIX
CpencTB; rpaduyecku MCCAENOBATh COBMECTHbIe HAOGJIONEHNS C ITOMOIIBIO
IuarpaMM pacCeuBaHUS U JIMHEHON perpeccum




YMeHMe omnepupoBaTh TOHSITUSIMM: CJIYYalHBIA OIbBIT M CAydYaifHOE COOBITHE,
BEPOSITHOCTh ~ CJTYYalfHOTO COOBITMS; YMEHME BBIUMUCIATh BEPOSTHOCTh C
MCITO/Tb30BaHMEM TrpaduyecKuX METOAOB; MPUMEHSTb (POPMYJIbI CIOKEHUS U
YMHOKEHMSI BEpOSITHOCTeN, (OpMyJsly TIOJIHOM BEpOSITHOCTH, (OpMYJTy
Bepuysiin, KoMOuHaTOpHble (akTbl ¥ (HOPMYJIbI; OIEHMBATH BEPOSTHOCTU
peasbHbIX COOBITUII; YMEHME OIepupoBaTh MOHATUSIMMU: CJIydyalHasl BeJMUMHA,
pacrpeesieHe BepOSITHOCTENM, MaTeMaTMyeckKoe OXXUAaHWue, ONUCIepCUs WU
CTaHJAPTHOE OTKJIOHEHMEe CJIYYalHOM BeJMUMHbI, QYHKIUM paCIpemeseHus U
IJIOTHOCTM PAaBHOMEPHOI'O, TMOKAa3aTeJIbHOTO M HOPMAJIbHOI'O pacIpenesieHunIt;
YMEHMe MCIOJIb30BaTh CBOVCTBA M3YUYEHHbBIX pacIpeesieHuil OISl pelieHust
3a[1au; 3HAKOMCTBO C TIOHSITUSIMM: 3aKOH OOJIbIIIMX YMCEeJT, METOAbI BBIOOPOUHBIX
MCCJIeIOBaHNUI; YMEHMEe TPUBOIUTb IPUMEPHI ITPOSIBJIEHMS] 3aKOHA OOJBIINX
yycesl B TIPUPOIHBIX U OOIIECTBEHHBIX SIBJIEHUSIX; YMEHMe OIepupoBaTh
MOHATUSIMM:  COYeTaHMe, TIEepPecTaHOBKa, UMCJIO  COYETAHMM,  YMUCJIO
repecTaHoBOK; 6MHOM HbIOTOHA; yMeHMe TpUMeHSITh KOMOMHATOPHBIE (GaKThI U
pacCy>kmeHus [Jisi  pellleHus] 3a[ay; OLIEHMBAThb BEPOSITHOCTM PpeaTbHbIX
COOBITUI;  COCTAaBJISITb BEPOSITHOCTHYIO MOJEIb M  MHTEpIpPEeTpPOBaTh
TTOJTyYEeHHbBIN Pe3ysIbTaT

YMeHMe onepupoBaTh MOHATUSIMM: TOYKA, MPSMasi, MJIOCKOCTb, IMPOCTPAHCTBO,
OTpE30K, JIy4, BeJIMUMHA YTJa, IVIOCKUIA YTOJl, IBYT'PAHHbBIN YTOJ, TPEXTPAHHBIN
YTOJI, CKpEeIIMBAIOIIMECs] TpPSIMble, IMapa/IeJIbHOCTb M TEePHeHAUKYJISIPHOCTh
MPSIMBIX M TUIOCKOCTENM, YroJl MEXKAY TMpSAMbIMM, YTOJA MEXIY IPSIMON U
MIJIOCKOCTBIO, YTOJI MEKAY TUIOCKOCTSIMM, PACCTOSTHME OT TOYKM JIO TIJIOCKOCTH,
pacCTOsIHME MEXKAY TPSIMbIMM, PACCTOSTHME MEXIY IIJIOCKOCTSIMMU; YMEHMe
MCIIONb30BaTh TIPU  pellleHuy 3aJad  Mu3ydeHHble (akTbl U TeOpeMbI
MJIAHMMETPUY; YMEHME OIEHMBATh pPasMepbl OOBEKTOB OKPY’KAIOIIETO MMPA;
CTPOUTH MaTeMaTMueCKue MOJEeIM C TOMOIIbI0 TeOMETPUUECKUX TOHIATUN U
BEJIMYYH, PEIIaTh CBSI3aHHbIE C HUMY ITPAKTUYECKMe 3aJaum
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YMeHue onepupoBaThb TMOHATUSIMM: IUIOLIAAb (UIYpbl, O0OBEM GUTYDHI,
MHOTOT'PaHHMK, MPaBUJIbHBIA MHOTOTPAaHHUK, CeUeHMe MHOTOrpPaHHMKa, KYO,
napajuiejienuiesn, IpusMa, nupamuaa, ¢urypa M IOBEPXHOCTb BpallleHMus,
UUIVHADP, KOHYyC, 1ap, cdepa, mwiom@anb cdepbl, IUIOH@AAb I[TOBEPXHOCTU
MMpaMuAbl, TPU3MbI, KOHyCa, IWIMHIApPA, OOBEM Kyba, IPSIMOYTOJIbHOTO
napasulesienuiieia, MMpaMuIbl, IPU3MbI, IIMJIMHIpPA, KOHYCA, IIapa, pa3sBEpPTKa
MMOBEPXHOCTM, CeueHMs] KOHyca M IWIMHApa, TapalieJibHble OCU WIA
OCHOBAaHMIO, CeuyeHMue Iapa, IJIOCKOCTh, Kacawomascs cdepsl, UWIMHIPA,
KOHYyCa; yMeHMe  CTpOUTb  CeueHMe  MHOTOrpaHHMKa,  M300paskaThb
MHOTOT'PaHHMKY, GUTYPbI U TTOBEPXHOCTM BpAIlleHNs, X CEUYEeHUsI, B TOM UMCJIe
C TIOMOIIbIO  3JIEKTPOHHBIX CPENCTB; YMeHMe TIPUMEHSITb CBOMCTBA
reoMeTpuyeckux (Guryp, CaMOCTOSITeJIbHO (OpMyIMpoBaTh OIpeneaeHus
MU3ydyaembiXx GUTYp, BBIIABUTaTb TUIOTE3bl O CBOMCTBAX M  IpU3HAKaX
reoMeTpuyeckux ¢uryp, OOOCHOBBIBATb WJIM OIPOBEPraTb UX; yMeEHUe
MPOBOAUTL Kjaccudurkanuioo Gpuryp Mo pasjMyHbIM IpU3HAKAM, BbITTOTHSTD
HEeOOXOIMMbIE TOTIOJTHUTE/TbHbIE IIOCTPOEHMS

YMeHMe orepupoBaTh MOHSITUSMU: IBUKEHME B MPOCTPAHCTBE, Mapalie/bHbIN
MepeHoc, CUMMETPUS Ha IUIOCKOCTM M B  TIPOCTPAHCTBE, TOBOPOT,
npeobpasoBaHye Mogoomsi, mogoOHbIe GUTYPbI; YMEeHMe paclio3HaBaTh paBHbIE U
nomo6Hbie GUrypbl, B TOM 4YKUCJIe B MPUPONE, MCKYCCTBE, apXUTEKTYPE;
MCIIOJIb30BAaTh TreOMeTpuYeCKue OTHOLUEHMd IIpUM pelleHMM 3a4a4; HaXOAUTb
reoMeTpuUYecKre BeJMUYMHbBI (IJIMHA, YTOJ, IUIOIIafb, OOBEM) TMPU peLIeHUN




3aJauy M3 JPYyrMX Y4YeOHBIX TPEAMETOB M U3 PEaJbHOM >KMU3HU; YMEHMe
BBIUMCJISITH T€OMEeTpUUYeCKMe BeJMUMHbI (IJIMHA, YToJI, IUIOLIAgb, OOBEM,
IJIOIIAlb TIOBEPXHOCTH), UCIOJIb3ysl M3yueHHble (GOPMYJbl M METOAbl, B TOM
yycIIe: TUIOIAAb TOBEPXHOCTHM MMPaMUIbI, IPU3MbI, KOHYCA, IMJIMHIPA, TUIOIIAIb
cdepbl; 06bEM Kyba, MPSIMOYTOJBHOTO TMapalyiesieNuIiea, MMpaMuIbl, TPU3MBbI,
UMIMHIpPA, KOHYCA, Ilapa; YMeHMe HaXOOUTb OTHOIIEeHMEe OOBbEMOB IMOAOOHBIX

buryp
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YMeHMe oOrnepupoBaTh MOHATUSIMM: TIPSIMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATbI TOYKM, KOOpPJAMHATHI BEKTOpa, CyMMa BeKTOPOB,
Mpou3Be[ieHMe BEKTOPa Ha YMCJIO, PasjiosKeHMe BEKTOopa 1o 6asucy, CKaasipHOe
MpousBefieHNne, BEKTOpHOe IMpOou3BelieHNe, YyrojJ MeXAy BeKTOpaMu; yMeHMe
MCIOJb30BaTh  BEKTOPHbIM UM  KOOPAMHATHBIM  MeTOoj, IJIsl  pelleHus
reoMeTPUYECKUX 3a7au ¥ 3a/1a4 JPYTUX YUYEOHBIX IIPEIMETOB

YMmenue BbIOMpaTh NOAXONAIINII METOH, [OJjI pelleHus 3a[auy; ITOHMMaHue
3HAUMMOCTM MaTeMaTUK/ B M3yUEeHUM MPUPOIHBIX U OOIIECTBEHHbBIX ITPOIIECCOB
M SIBJIGHWI; YMeHMe paclio3HaBaTb IIPOSIBJIEHME 3aKOHOB MAaTeMaTUKU B
MCKYCCTBE, YyMEHMe IIPUBOIUTb TMPUMEPbl MaTEMaTUYECKUX OTKPbITUIA
POCCUICKON ¥ MUPOBOM MaTeMaTUUECKON HAYKU




ITEPEYEHD DJIEMEHTOB COJEP>XAHUYS, ITIPOBEPSIEMBIX HA ETI'D ITO
MATEMATHUKE

IIpoBepsieMblil 3JIEMEHT COHEePKAHUS

Konx
1 Unicra 1 BbIYMC/IeHUS
1.1 HarypanbHble u 11esibie unca. [Ipy3Haky 1eMMOCTH eIbIX Unces
1.2 Pamvionanbubie uncia. OOBIKHOBEHHbBIE U OECSITUUYHbIE IpPOOMU, MPOLIEHThI, OECKOHEUHbIE
nepuoguuecKue 1pobu
1.3 ApI/ICl)MeTI/I‘JsCKI/Iﬁ KOpEeHb HAaTypaJIbHOM cTerneHu. [lercTBus ¢ apudMeTn4ecKMMM KOPHSIMM
HaTypaJbHOM CTeleHn
1.4 CreneHb c 1enbIM MokaszaTeseM. CTeneHb C palyoOHaJIbHbIM TMoka3aTesieM. CBoiCTBa
CTereHn
1.5 CuHyC, KOCMHYC M TaHTE€HC YMCJIOBOTO apryMeHTa. ApPKCMHYC, apKKOCMHYC, apKTaHT€HC
YCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTMuHbIe ¥ HATYpPaJIbHbIE JOTapydMbI
HevicTBuTenbHble unciaa. Apudmernueckue orepauuy C OAeMCTBUTETbHbIMU UMCIAMMU.
1.7 [TpnGAMsKEHHBIE BBIYMCIEHMS, IIpaBWIa OKPYIJIEHMS, TMPUKUIKA M OlLIeHKa pe3ysbTara
BBIUVCJIEHU
1.8 IIpeobpasoBaHie BbIpasKeHMUI
1.9 KomruiekcHbie umciia
2 YpaBHeHMS U HepaBeHCTBA
2.1 Llenbie 1 IpO6GHO-pAIOHAIbHbIE YPAaBHEHMS
2.2 UppatyoHasibHble ypaBHEHUS
2.3 TpuroHomeTrprueckue ypaBHeHUS
2.4 ITokasaTesibHbIe U JiorapupMUIecKe ypaBHeHMS
2.5 Llenbie  Ipo6GHO-paIOHaIbHbIe HEPaBEHCTBA
2.6 WppanuynoHa/ibHble HEPAaBEHCTBA
2.7 [TokazaresibHbIe U JiorapudmMuyeckyie HepaBeHCTBa
2.8 TpuroHomeTrpuueckrie HepaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTY YpaBHEHMI ¥ HEPABEHCTB
2.10 YpaBHeHMsI, HEpaBEHCTBA ¥ CUCTEMBI C IapamMeTpaMu
2.11 Marpuiia cucTeMbl JIMHEHBIX YpaBHeHUI. OTpeneanTesb MaTPUIIbI
3 OyHRIMY U rpadukm
31 CD}/'HK]_U/IH, cncico6b1 3amanust GyHKMK. ['paduk ¢yHKImM. B3auMHO obGpaTHble QYHKIVN.
YétHbie u HeueTHbIe byHKIMK. [lepronnueckme GyHKIMM
O6nacTb ompefeneHnss ¥ MHOKECTBO 3HaueHun GyHKiyu. Hym dyakuymu. ITpomexyTku
3.2 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTM (GYHKIMKU. MaKCMMyMbl M MUHUMYMbI
dyukimm. Hanbouibiiiee 1 HavMeHblllee 3HaueHMe QYHKIMM Ha TTPOMEXKYTKE
373 CTelzeHHaﬂ byHKUMS C HaTypaJbHbIM M LiE/bIM TOKa3aTe/eM. Eé cBoiictBa 1 rpadux.
CaoiicTBa 1 rpaduK KOpHS h-O CTeleHU
3.4 Tpuronomerpudeckue GyHKIUA, UX CBOMCTBA U Tpaduku
3.5 [TokasarenbHast 1 sorapubmmudeckas GyHKIMU, UX CBOMCTBA U TpaduKu
3.6 Touky paspbiBa. AcuMiToThl rpaduroB dyHkimit. CBoMCTBa QYHKIIMIL, HEITPEPHIBHBIX Ha




OTpe3Ke

3.7 ITociemoBaTe/IbHOCTHM, CIIOCOOBI 3a4aHMs [10C/IeIOBATE/IbHOCTEN
3.8 Apudmerndeckast u reoMmeTpuueckas mporpeccuy. GopmMyJia CJIOKHBIX ITPOIEHTOB
4 Hauana MmaremaTnueckoro aHayin3sa
4.1 [TpousBonHast pyHkuym. I[IponsBogHbIE 37IeMEHTAPHBIX QYHKIINIA
49 [TprMeHeHMe TTPOU3BOJHONM K MCCJIEMOBAHNIO QYHKIMIA HA MOHOTOHHOCTDb M 3KCTPEMYMBbI.
HaxoxkneHne HanboJIbllIero 1 HaMMeHbliero 3HaueHusi GyHKIMM Ha OTpe3ke
4.3 [TepBoo6pa3sHas. MiHTerpan
5 MHosKkecTBa 1 JiorMka
5.1 MHoKecTBO, olepalyy Hag MHOKecTBamu. [Ivarpammbl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U CTaTUCTUKA
6.1 OrmucaTenbHast CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomeTtpust
7.1 @uUrypsl Ha MJIOCKOCTU
7.2 IIpsivble ¥ IIJIOCKOCTY B IIPOCTPAHCTBE
7.3 MHororpaHHUKNU
7.4 Tena u moBepXHOCTHU BpalleHNs
7.5 KoopauHats! 1 BeKTOpbI




YYEBHO-METOIUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTI'O ITPOIIECCA
OBSI3ATEJ/IBHBIE YUYEBHBIE MATEPUAIJIBI IJI1 YYEHUKA

e MaTteMaTuKa: ajirebpa ¥ Hauaja MaTeMaTUUYECKOro aHa/Iu3a, reomeTpus. Anrebpa 1 Havasa
MaTeMaTuueckoro aHaymsa, 10-11 kimacce/ Amumos 1I.A., Konsrun FO.M., TkaueBa M.B., ®enopoBa
H.E. u gpyrue, AkunonepHoe ob1ectBo «M3matenbctBo «IIpocselienne»

METOINYECKUWE MATEPHUAJIBI 1JIS1 YUUTEJIA
Aurebpa 1 Havasla MaTeMaTu4yeckoro aHanausa. Jumaktudeckme matepuanbl. 10 kimacc. (ba3oBbiit u
yri. ypoBun) la6yamu M.U. u op. - M.: 2023

Anre6pa 1 Havajla MaTeMaTM4yeckoro aHaausa. Jduaaktudyeckue matepuaisl. 11 kiacc. (ba3oBbiit n
yria. ypoBun) llla6ynuu M.U. n op.- M.: 2023

N PPOBBIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET

1. http://interneturok.ru/

2. https://www.yaklass.ru/

3. http://urokimatematiki.ru

4. http://intergu.ru/

5. http://www.openclass.ru/

6. www.edu.ru (cair MOuH PO®).

7. www.school.edu.ru (Poccuiicknit 06111e06pa3oBaTebHbIN TOPTAT).

8. www.pedsovet.org (Bcepoccuiickuit IHTepHeT-Tie[iCOBET)

9. www.fipi.ru (cait @enepasbHOrO MHCTUTYTA MeIArOTMUeCKUX U3MEPEeHNN).
10. www.math.ru (MHTepHeT-IofepskKa yUnUTeieil MaTeMaTUKMA).

11. www.mccme.ru (caiT MOCKOBCKOTO II€eHTpa HEITPEPbIBHOTO MaTeMaTNUYECKOTr0 0Opa3oBaHmsl).
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