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MMOACHUTEJ/IbHAA 3AIIMCKA

Pa6oyass mnporpamma y4ye6HOro Kypca «AJsire6bpa M HadaJla MaTeMaTHYeCKOro
aHa/M3a» 6a30BOro ypoBHA AJjs obyvaroumuxcsa 10 -11 kyiaccoB pa3paboTaHa Ha OCHOBe
denepasibHOTO TOCYAAPCTBEHHOIO 00pa30BaTe/JbHOTO CTaHJApTa CpeJHero oO6Iero
o6pa3oBaHUsd, C YYETOM COBPEMEHHBbIX MHUPOBBIX TpeOOBaHUH, NpegbAB/ISEMBIX K
MaTeMaTU4YeCKOMy 06pa30BaHHUIO, U TPAAULUN poCCUHCKOro ob6pa3oBaHus. Peannszanus
IporpaMMbl obecrieurBaeT OBJIafleHHe KJ/IYeBbIMU KOMIIETEHIMSMH, COCTABJISIOLIUMU
OCHOBY  JJId  CaMOpPa3BUTHS W  HENPEpPbIBHOTO  00pa3oBaHMs,  IL€JOCTHOCTH
0611eKyJIbTYPHOTO, JMYHOCTHOTO U T03HABATEJbHOTO Pa3BUTHS JIMYHOCTHU 00y4al0LIUXCH.

HOEJIN U3YYEHUA YYEBHOT'O KYPCA

Kypc «Anrebpa M Hayaja MaTeMaTH4YeCKOTO aHaJu3a» ABJSAETCAd OJHUM U3
HauboJiee 3HAYUMbIX B IpOTrpaMMe CTaplleld LIKOJIbl, IOCKOJIbKY, C OAHOM CTOPOHBI, OH
obecreyrBaeT MHCTPYMEHTAJbHYI 0a3y [/ H3yuyeHUs BCeX eCTeCTBEHHO-Hay4YHbIX
KypCOB, a C JApYyroil cTopoHbl, GOPMUPYeET JIOTUYEeCKOe U abGCTPAaKTHOE MbIIJIeHHe
yyallUxcsi Ha ypOBHe, HEOOXOAUMOM /JJi1 OCBOEHUsl KypcoB HMHQOpPMATHUKH,
06LIEeCTBO3HAHUS, HCTOPHUH, CJIOBECHOCTH. B paMkax [gaHHOro Kypca ydaliuecs
OBJI/IeBAIOT YHUBEPCAJIbHBIM I3bIKOM COBpEMEHHOW HayKH, KoTopass GopMy/IMpyeT CBOU
JIOCTI>KEeHUSI B MaTeMaTH4YeCKoH popMe.

Kypc anre6pel ¥ Haya/l MaTeMaTH4YeCKOro aHajM3a 3aKJaZblBaeT OCHOBY JJis
YCIIEIIHOI'0 OBJIAJIEHUsI 3aKOHaMU (PU3WKH, XUMUH, GUOJIOTHH, NMOHUMAHUS OCHOBHBIX
TeHJeHIIMA 5KOHOMHMKM UM OOLIeCTBEHHOW >XM3HH, M03BOJIAET OPUEHTUPOBATbCA B
COBPEMEHHBIX IIMPPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO UCIO0Jb30BaTh UX B
NOBCeJHEBHOM »KU3HU. B Toxxe BpeMs oBs1aZileHHe abCTPAaKTHBIMU U JIOTUYECKU CTPOTMMHU
MaTeMaTU4eCKUMHU KOHCTPYKLMSMM pa3BUBAaeT yMeHHe HaXOAUTb 3aKOHOMEPHOCTH,
0060CHOBBIBATbh UCTUHHOCTb YTBEPXK/IEHUS, UCI0JIb30BaTh 00001eHHe U KOHKPETU3aL IO,
abcTparupoBaHMe U aHAJIOTHIO, GOPMHUpYeT KpeaTUBHOe U KpUTHYeCcKoe MbllljieHue. B
X0/le U3y4yeHHUs ajarebpbl M Ha4a/l MaTeMaTUYEeCKOT0 aHa/IU3a B CTapllel LIKoJie yyaluecs
I0JIy4al0T HOBBIM ONBIT pelleHHUs NPUKJIAAHBIX 3a/a4, CaMOCTOATEJBbHOr0 MOCTPOEHUS
MaTeMaTH4YeCKUX MoJeJiell peasbHbIX CHTYalUd U MHTEepOpeTanyuu IMOoJy4eHHbIX
pelleHUH, 3HAKOMATCA C NPUMepaMM MaTeMaTH4YeCKUMX 3aKOHOMEPHOCTeHW B NPUPOJE,
HayKe U B UCKYCCTBE, C BIJAOIUMUCSI MaTEMAaTHYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o06/s1aaeT 3HaYuTeJbHBIM BOCIHUTATEJbHbIM IOTEHIIMAJOM, KOTOPbIH
peasn3yeTcs Kak yepe3 yueOHbIi MaTepHraJl, CIOoCOOCTBYOLUNA GOPMUPOBAHUIO HAYYHOTO
MHpPOBO33peHMs], TaK M Yepe3 crnenuduKy y4eOHOU [eATeJbHOCTH, Tpebywolien
CaMOCTOSITEJIbHOCTH, aKKYpPaTHOCTH, NMPOJOJDKUTEJbHOW KOHLEHTPAlMM BHUMaHUA U
OTBETCTBEHHOCTH 3a OJIY4YeHHbIN pe3y/ibTaT.

B ocHOBe MeTOAMKH 00y4YeHHUsl ajirebpe M HayajaM MaTeMaTHYeCKOro aHaJu3a
JIEXUT JleITeJIbHOCTHBIN IPUHLUI 00y4eHHUs.

CTpyKTypa Kypca «Asrebpa ¥ Hayajla MaTeMaTHUYeCKOTO aHa/u3a» BKJOYaeT
c/leAylolive cojJiepKaTe/IbHO-MeTOANYeCKHe IMHUU: «Huc/1a U BblYUCAeHUs», «ODYHKIUU U
rpaduku», «YpaBHeHHUs M HepaBeHCTBa», «Havyasa MaTeMaTHYeCKOTO aHasu3a»,
«MHOecTBa UM JIOrMKa». Bce OCHOBHBble coJiepXKaTeJbHO-MeTOAUYECKHE JIMHUHU
M3y4yalTCcs Ha MPOTSHKEHUM [JBYX JIeT OOy4YyeHUs] B CTaplleil ILIKoJie, eCTeCTBEHHO



JIOTIOJIHAA APYT APYyra U MOCTeleHHO HAaChIasCh HOBBIMU TeMaMU U pa3jesaMH. JlaHHbIN
KypC fIBJIS€TCS UHTErpaTUBHbIM, IOCKOJIbKY 00'beJUHSET B cebe cofiep>kaHre HeCKOJIbKUX
MaTeMaTU4YeCKUX [AUCLUUIIMH: ajarebpa, TPUTOHOMETpHUs, MaTeMaTUYeCKHH aHaJus,
Teopusi MHOXKecTB U Ap. [lo Mepe Toro kak yvaujuecs oBjaZieBalOT BCé 6ojiee LIHUPOKUM
MaTeMaTH4YeCKUM  ammapaToM, y  HHUX  [oOcJefoBaTeJbHO  QopMupyeTcsl U
COBEPIUEHCTBYETCS YMeHHe CTPOUTb MaTeMaTH4YeCKyl0 MoOJieslb peajlbHOM CHUTyaluH,
NpUMEHSATb 3HaHHUS, MOJYy4YeHHble B Kypce «Ajireb6pa M Hayajla MaTeMaTH4eCKOro
aHaJM3a», [Jisl pellleHHusl CaMOCTOSATeIbHO CPOPMYJIMPOBAHHOM MaTeMaTUYeCKOU 3a/iauH,
a 3aTeM MHTepIpPeTHUpPOBaTh MOJTY4YEeHHbIU pe3yJbTar.

CozepkaTesbHO-MeTOAWYECKas JIMHUS «Yuca YW BbIYUCJAEHUs» 3aBepliaeT
dbopMHpoBaHHe HAaBbIKOB HMCII0JIb30BaHHUA e CTBUTEJIbHBIX YK CeJ, KOTOpoe OblJI0 Ha4yaTo
B OCHOBHOM LIKoJe. B cTrapueil mkoJsie ocoboe BHUMaHUe yAessgeTcd GOPMHUPOBAHUIO
IPOYHBIX BBIYMCAUTEIBHBIX HAaBBIKOB, BKJIIOUYAIHUX B ce051 MCNOJb30BaHUE Pa3JIMYHbIX
dopM 3anucH AeWCTBUTEJbHOTO YHWCJA, YMEHUE paljMOHAJbHO BBINOJHATH JEeUCTBUA C
HHMMM, [JlelaTb NPUKHUJKY, OLleHMBaThb pe3yJbTaT. O6yvarwliyecss MOJy4alOT HaBbIKU
NpUOJMKEHHBIX BbIYMCIEHUHN, BBINOJHEHUs [JeHUCTBUM C 4YMCIaMM, 3alUMCaHHBIMU B
CTaHAapTHOW ¢opMe, MCMNOJb30BaHUSA MaTeMaTHYeCKUMX KOHCTAHT, OLleHWBaHUA
YUCJIOBBIX BbIpAKEHUH.

JIuHna «YpaBHeHUS U HepaBeHCTBa» Peajn3yeTcsl Ha NPOTSKeHUHU BCero 00y4eHUs
B CTapllel IIKOoJIe, IOCKOJBbKY B KaXK/I0OM pasjeJsie porpaMMbl NpelyCMOTPEHO pellleHne
COOTBETCTBYIOLIUX 3aZa4. Obyyaroiuecs oBJaJieBal0T pa3/IMYHbBIMU MeTOZAaMU pelleHUs
LeJIblX, pallMOHAJbHBIX, WPPALMOHA/JbHBIX, I[10Ka3aTeJbHbIX, JOrapuPMUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUW, HEpaBeHCTB U HUX cucTeM. [loslydeHHble yMeHHA
UCIIOJIb3YIOTCA NpPU HCCAe0BaHUMU (QYHKLUMH C NOMOLIbI INPOU3BOJHOM, pelleHUur
NPUKJIAJHBIX 33Jad M 33Zla4 Ha HaxoKJeHUWe HauOOJIbIIMX U HaWMEHbIIHWX 3HauyeHUH
bynkuuu. /laHHas cojepXkaTesibHasl JIMHUA BKJ/IOYaeT B cebs Takke (OpMHpOBaHHe
YMEHUH BBINOJHATH pacyéTbl N0 (GopMmyJaM, Npeobpa3oBaHUs LeJblX, palMOHAJIbHBIX,
UppALMOHAJbHBIX W TPUTOHOMETPUYECKHUX BbIPAXKEHUH, a TaKXe BbIPAXKEeHUH,
coJiep:Kallux CTelleH! U JiorapudMmel. biarosaps usydyeHuo ajarebpanyeckoro Matepuasna
IPOUCXOAUT JajibHelllee pa3BUTHE aJITOPUTMHUYECKOTO U abCTPAaKTHOrO MbILIJIEHUS
y4daluxcsi, opMUPYIOTCA HAaBbIKU JeAYKTUBHBIX PACCY>KJeHUH, paboThl C CHMBOJIbHBIMHU
dbopmaMy, mnpejcTaBleHHUs 3aKOHOMEpPHOCTEH M 3aBUCUMOCTEH B BHJle PaBEHCTB U
HepaBeHCTB. Ausrebpa mnpejJaraeT 3QQeKTHBHble HWHCTPYMEHTbl JJis pelleHus
NPAaKTUYEeCKUX W eCTeCTBEHHO-HAy4YHbIX 33jay, HarJIAAHO JeMOHCTPUPYeT CBOM
BO3MOXXHOCTH KaK f3bIKa HayKH.

CopepxaTenbHO-MeTOoAMYecKass  JUHUA  «DyHKUMH U rpaduKu»  TECHO
nepenJieTaeTcs C JAPYrMMHU JIMHUSMU Kypca, NMOCKOJBbKY B KaKOM-TO CMbICJe 3a/JaéT
1I0C/IeJ0BaTeJIbHOCTb U3y4YeHUs MaTepuasa. H3ydeHue cTeneHHOH, IOKasaTeJbHOMH,
JorapudMuUYecKO U TPUTOHOMETPUYECKUX (QYHKIUH, HUX CBOUCTB U TrpaduKOB,
UCnosb30BaHue OQYHKUUKA JJ1 pelleHMs 3ajad M3 JPYrUX ydeOHBbIX INpeJAMETOB U
peasibHOM KM3HU TECHO CBfI3aHO KaK C MaTeMaTH4YeCKUM aHaJU30M, TaK U C pellleHHeM
ypaBHEHUN W HepaBeHCTB. [Ipyu aToM 6oJiblloe BHUMaHUe yjesseTcs GOPMUPOBAHUIO
yMeHusl BbIpakaTb QOpMyJaMH 3aBUCMMOCTH MeEXAY pa3/JIMYHbIMU BeJMYUHAMY,
UCCleloBaTh ToOJiydeHHble QYHKLUH, CTPOUTb MX rpaduku. MaTepuan 3ToH
cojlep:KaTeJIbHOM JIMHMM HalleJleH Ha pa3BUTHE YMEHWH M HaBbIKOB, I0O3BOJIAIIIUX



BbIp@)KaTh 3aBUCMMOCTH MeXJy BeJMYMHAaMH B pas3JU4YHOW (opMe: aHAJTUTUYECKOH,
rpaduyeckoil u cioBecHOH. Ero msyyeHue crnoco6CTBYeT pPa3BUTHIO aJrOPUTMHUYECKOTO
MBIIIJIEHHUS, CIOCOOHOCTH K 0000111eHUI0 U KOHKPeTHU3al M1, UCII0JIb30BaHNIO aHAJIOTUH.

CopmepxkaTenbHass JuHHUSA «Hayasa MaTeMaTH4yecKoro aHaiu3a» IO3BOJISET
CylleCTBEHHO pacUIMPpUTh KpPyr KaK MaTeMaTH4YeCKHMX, TaK M MPUKJIaLHBIX 3a/ay,
JIOCTYTHBIX 06Y4YaIOLUMCS, Y KOTOPbIX MOSIBJISETCS BO3MOXKHOCTD UCCIE[0BAaTh U CTPOUTD
rpaduky QYHKLUUH, onpeieIITh UX HAaWbO/IblIMe U HaUMeHbllNe 3Ha4eHUs, BbIYUCIATD
mwowaau GUryp u o6b€Mbl TeJ, HAaXOJUTb CKOPOCTH M YCKOpPeHUs MpolueccoB. /laHHas
coJiepkaTesibHasl JIMHUS OTKpbIBaeT HOBble BO3MOKHOCTH NOCTPOEHUSI MaTeMaTHUYeCKUX
MoJiesiel peasIbHbIX CUTYalMi, HAX0XKAEHUST HAaUJIy4llero peleHus: B IPUKJIaIHbIX, B TOM
4uc/e COLMaJbHO-3KOHOMUYECKUX, 3a/ladyaXx. 3HAKOMCTBO C OCHOBAaMHM MaTeMaTH4eCKoro
aHasiM3a CHOCOOCTBYET pPasBUTHUIO  aOCTPAKTHOro, (OpMaJbHO-JOTUYECKOTO U
KpeaTUBHOTO MbllJIeHNs, OPMUPOBAHUIO YMEHUH paclo3HaBaTb NPOSIBJIEHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKe U HCKyccTBe. OOydvarouiydecss Y3HAIOT O BblJAIOLIMXCSA
pe3yJsibTaTax, I0JlyYeHHBIX B X0/le Pa3BUTHUA MaTeMaTHUKHU KaK HayKH, U X aBTOpax.

CozepkaTe/JbHO-MeTOAWYECKAsA JIMHUSA «MHOXeCTBa M JIOTUKa» B OCHOBHOM
NOCBsIllleHa 3J1eMeHTaM TeOPUM MHOXecCTB. TeopeTHKO-MHOXeCTBEeHHbIe NpeJCTaBJIeHUs
IPOHU3BbIBAIOT BECh KypC WIKOJbHOM MaTeMaTHUKUM U [peJJaraloT HauboJiee
YHUBepCaJbHbIN A3bIK, 00'beJUHAIOLMN BCe pa3/iesibl MAaTEMATUKU U €€ IPUJI0KEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKHe JUCLMUIIMHBI B eJUHOe LeJsioe. [03TOMy BaKHO
JlaTb  BO3MOXXHOCTb  ILIKOJIbHUKY IOHUMAaTb TeEOPETHKO-MHOXKEeCTBEHHBIH  A3BIK
COBpPEMEHHOUN MaTeMaTUKH U UCIIOJb30BaThb €ro /sl BbIpaXKeHUsI CBOUX MbICJIEH.

B kypce «Anrebpa ¥ Hayaja MaTeMaTHYeCKOTO aHa/u3a» HNPUCYTCTBYIOT TaKXe
OCHOBBI MaTE€MaTHUYECKOTO MO/IeJIMPOBaHUs, KOTOpble IPU3BaHbl CGOPMUPOBATh HABBIKU
IIOCTPOEHUSA MoJieJiell peasibHbIX CUTYallUH, UCCAe[JOBaHUA 3TUX MoOJeJsiedl C MOMOLIbIo
anmnapaTta ajirebpbl M MaTeMaTHYeCKOrOo aHa/lu3a M WHTepnpeTaluyd MOoJy4eHHbIX
pe3ysnbTaToB. Takue 3a/laHusl BIJIETEHBI B KaX/AbIH U3 pa3/ie/ioB MPOrpaMMbl, TOCKOJIbKY
BeCb MaTepua/] Kypca IIMPOKO HCIOJIb3yeTcs JJis pellleHUsl NMPUKJIAHBIX 3ajad. [lpu
pelleHUH peasbHbIX MPAaKTUYECKUX 3a/jay yvallydecs pa3BUBAIOT Ha6JII01aTeNbHOCTD,
yMeHHe HaXOAUTb 3aKOHOMEPHOCTH, abCTparvpoBaTbCsd, HCIOJIb30BaTh aHAJOTHIO,
00600111aTh U1 KOHKPETU3UPOBATh NpobJieMy. [lesiTeJlbHOCTh N0 GOPMUPOBAHUIO HABBIKOB
pelleHUsl NPHUKJIAJHBIX 3aady OpraHU3yeTcs B INpOLiecCe H3ydyeHUs BCeX TeM Kypca
«Anrebpa ¥ HayaJla MaTEMATUYECKOT0 aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/IAHE

B y4ye6HOM mJiaHe Ha M3y4YeHUe Kypca alrebpbl U HavyaJ MaTeMaTHYeCKOTO aHajiu3a Ha
6a30BOM YpOBHe OTBOJUTCS 2 4aca B HeJiesto B 10 kiiacce u 3 yaca B Hefiesto B 11 kJjiacce,
BCero 3a JiBa roja ooydenus - 170 yacos.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BbIYUC/IEeHUA

PauuonanbHble 4yucaa. OObLIKHOBEHHble U JeCATHYHble Jpo6OH, MPOLEHTHI,
OeckoHeyHble NepuojuyecKkue ApobU. ApudMeTHUYeCcKUe oNepalyU C palUOHAJIbHbIMHU
YHCJIaMH{, Tpeobpa3oBaHUsA YUCIOBbIX BblpaxkeHUH. [IpuMeHeHHe ApobGel U NMPOLLEHTOB
JUIA pellleHUs NPUKJIAJHbIX 3a/jla4 U3 Pa3/IMYHbIX OTpac/eld 3HaHUM U pealbHOW XKHU3HHU.

JelcTBUTeNIbHBIE  4yMcaa.  PalnuoHalbHble U UppalMOHaJIbHble  YMCIA.
ApudmeTudeckre omnepanud € JeWCTBUTEJbHBIMU  4HCJaMU. [IpubamkéHHbIE
BbIYMCJIEHUS, IPAaBUJIa OKPYTJIEHUS, IPUKU/KA U OLleHKa pe3y/ibTaTa BbIYUCIEHUH.

CteneHb C LesbIM NoKasaTeseM. CTaHAapTHasA ¢opMa 3anucy JAeHCTBUTEBHOTO
yrcaa. Hcnosb3oBaHue noaxofsimied ¢GopMbl 3alUCU  AeWCTBUTEBHBIX YMUCeN JJf
pelleHUd NPAaKTUYeCKUX 3a/ja4 U IpeJiCTaBJIeHUs JaHHBbIX.

ApudmeTHueckril KOpeHb HaTypaJbHOU cTeneHU. [lelcTBUS ¢ apuPpMeTUIEeCKUMU
KOPHSIMU HaTypaJIbHOW CTEeIeHHU.

CHMHyC, KOCMHYC M TaHIe€HC YHCJOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
apKTaHT€HC YUCI0BOIr0 apryMeHTa.

YpaBHeHHUA U HEpaBeHCTBa

ToxpecTBa U TOXAECTBEHHbIE IPe06pa30BaHUS.

[Ipeo6pasoBaHue TPUTOHOMETPHUYECKUX BBbIpAXXEHUU. OcHOBHbIE
TPUTOHOMeTpHUYecKre GOPMYJIbL.

YpaBHeHUe, KopeHb YypaBHeHUA. HepaBeHCTBO, pelleHUe HepaBeHCTBA. MeTof
WHTEPBAJIOB.

PenieHue 1ie/1bIX U APOGHO-paLMOHATIbHbBIX YPaBHEHHUH M HEPABEHCTB.

PelneHue nppalMoHalbHbIX YpPaBHEHUN U HEPABEHCTB.

Pelnenue TpUroHoMeTpUieCKUX ypaBHEHUH.

[IpuMeHeHUe ypaBHEHUM U HEPABEHCTB K pelleH1I0 MaTeMaTUYeCKUX 3a/4a4 U 3a/a4
Y3 pa3/JIM4YHbIX 006/1aCTeN HAyKU U peasIbHON KU3HHU.

dyHKuuu ¥ rpapukmn

@OyHkIMd, cnocobbl 3agaHus GyHKIUM. [paduk ¢yHkIuM. B3auMHO o6GpaTHbIe
byHKIHM.

O6sacTb omnpefeseHUss UM MHOXeCTBO 3HauyeHUMW O¢yHkuuu. Hysnn ¢yHknuu.
[IpoMeXyTKU 3HAaKOMOCTOSHCTBA. Y8 THBIE U HEYETHbIE QYHKIUU.

CteneHHas ¢QyHKLMA C HaTypaJbHBIM M ILeJbIM MoOKa3aTeseM. E€ cBolcTBa u
rpaduk. CBoicTBa U rpadUK KOPHS N-0M CTENEHHU.

TpuroHoMeTpuyeckass OKpY>KHOCTb, ONpeJieleHle TPUTOHOMeTpUYeCcKUX QyHKIUU
YHCJIOBOTO apryMeHTa.

Hayasia MaTeMaTH4YeCKOro aHa/iusa

[locneoBaTe/IbHOCTH, CHOCOOBI 3aJlaHUA IMOC/AeoBaTeJbHOCTEH. MOHOTOHHBIE
110C/1e;0BaTeJbHOCTH.

ApudmMeTnyeckass M TreoMeTpuuecKasd IHporpeccud. beckoHeyHO yObIBaroLias
reoMmeTpuyeckass nporpeccus. CymMa ©OeCKOHeYHO YyObIBawIleil TreoMeTpUYeCKOU



nporpeccuy. PopMyJia C/10KHBIX NPOLLEHTOB. Mcno/ib30BaHMe NMPOTpeccuy JJid pelleHus
peasIbHBIX 3a/ja4 IPUKJIaJHOI0 XapaKTepa.

MHoXecTBa M JIOTUKA

MHokecTBO, omnepayryd HaJ MHOXecTBaMM. /Jluarpammbl Jilsiepa—BeHHa.
[IpyuMeHeHHe TeopeTUKO-MHOXXeCTBEHHOTO alllapara /i/ifl ONMCaHUA PeaJbHbIX POLLEeCCOB
Y IBJIEHUH, IPU pellleHUH 3a/ja4 U3 APYrUX yueOHbIX IPeAMEeTOB.

Onpepesnienue, TeopeMa, CJeiICTBUE, J0KA3aTeNbCTBO.

11 KJIACC

Yucia ¥ BbIYUC/IEHUA

HatypasibHble U Lesble yncaa. [IpusHaku eJTMMOCTH LieJIbIX Yucel.

CTeneHsb C pallMOHA/JIBHBIM NOKa3aTesieM. CBOMCTBA CTENEeHHU.

Jlorapudm yucina. [lecATUYHBIE U HATYpaJIbHbIE JTOTapUPMBI.

YpaBHeHUA M HEpaBeHCTBaA

[Ipeo6pa3zoBaHUe BbIpaXKEHUH, COZlepKallUX JIOTapUPMBbI.

[Ipeo6bpa3soBaHMe  BbIpaKeHUH, coJepiKalluX CTeNeHu C  palMOHaJbHBbIM
noKasareJieM.

[IpyMepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[lokasaTesibHble ypaBHEHUS U HepaBEeHCTBA.

Jlorapudmuryeckue ypaBHeHUs1 1 HepaBeHCTBA.

CucteMbl IMHENHBIX ypaBHEeHUH. PelieHre NpuK/IaAHbIX 33/1a4 C IOMOLIbI0 CUCTEMBI
JIMHEUHBIX yPaBHEHU .

CucTeMbl M COBOKYITHOCTH PallMOHA/IbHBIX YPaBHEHUN U HEPABEHCTB.

[IpuMeHeHUe ypaBHEHUH, CHCTEM U HEPAaBEeHCTB K PelIeHHI0 MaTeMaTH4YeCKUX 3a4a4
Y 33/1a4 M3 Pa3/IM4YHbIX 06J1aCTeN HAYKU U pealbHOM XKU3HHU.

dyHKkuuu ¥ rpapukun

®dynkuusa. Ilepuognyeckre ¢QyHKUUU. [IpOMeXyTKM MOHOTOHHOCTH QYHKIHUH.
MakcuMyMbl U MUHUMyMbl GQyHKLIMK. Hanbosbliee 1 HauMeHblllee 3Ha4yeHUe QYHKIIMU Ha
IIpOMEXyTKe.

TpuronomeTrpudeckre GyHKIMU, UX CBOMCTBA U rpadUKHU.

[TokasaTesibHas U Jorapudmudeckas GyHKIMH, UX CBOMCTBA U rpadUKHU.

Hcnonb3oBaHue rpapuKoB GYHKLIUU /151 pellieHUs] ypaBHEHUU U JIMHEWHbBIX CUCTEM.

Ucnonb3oBanue rpadukoB PyHKUMH [ MCCAe[OBaHUSA  INPOLLECCOB U
3aBHCHUMOCTeH, KOTOpble BOSHUKAIOT MPHU pelleHHH 3a/ja4 U3 JPYTUX Y4eOHbIX IPeIMETOB
Y peaJIbHOM KU3HHU.

Hayasia MaTeMaTH4YeCKOro aHa/u3sa

HenpepriBHble QyHKIMU. MeTO MHTEpPBAJIOB /1S pellleHUsI HePaBEeHCTB.

[IpousBoaHas pyHKUUHU. [eoMeTpUuecKruil U GU3UUECKUU CMBIC/ TPOU3BOJHOM.

[IponsBo/iHble 3j1IeMeHTapHbIX QYHKUUH. PopMyJibl HaX0XAeHUs IPOHU3BOLHOU
CYMMBbI, IPOU3BeJIeHNUS U YaCTHOI'0 PYHKIUH.

[IpuMeHeHUe TNpPOM3BOAHOM K HCCIe[0BaHUI0O QYHKIUHA Ha MOHOTOHHOCTb H
3kcTpeMyMbl. HaxoxJeHue HauboJibllero M HaWMeHblLIero 3Ha4eHUs (QYHKLUM Ha
OTpe3Ke.



[IpruMeHeHHe NPOU3BOJHOM JJIs HAXOXK/AEeHHs HAUJIYYIero pelleHrs: B IPUKJIaJHbIX
3ajlavuax, JiJisl onpe/iesieH|sI CKOPOCTH Mpoliecca, 3aJaHHOT0 GOpPMYJIoH U rpadrUKOM.

[TepBoo6pa3Has. Tabuia nepBoo6pa3HbBIX.

WHTerpaJ, ero reoMeTpuiecKkuii U puU3nYeCcKUi CMbICJ. BbluKc/IeHe HHTerpaJia Mo
¢dopmyse HetoToHa—JlelOHMIIA.

IIJTAHUPYEMBDIE PE3YJ/IbTATDI

OcBoeHue yyebHOro npeameTa «MaTeMaTHKa» JOHKHO 0becliednBaTh JOCTHKEHHE
Ha ypOBHe cpeJiHero obuiero o6pa3oBaHus Caey0LUMX JUYHOCTHBIX, MeTallpeMEeTHbIX U
npeJiMeTHbIX 00pa3oBaTe/bHbIX Pe3y/1bTaTOB:

JIMYHOCTHBIE PE3YJ/IbTATbDI

JIMYHOCTHBle  pe3y/bTaThl OCBOEHMSI  IPOrpaMMbl  ydyeGHOro  npejMmeTa
«MaTeMaTuKa» XapaKTepPU3YIOTCS:

['paxaaHCcKoe BOCIUTaHHUE:

COOPMUPOBAHHOCTBIO TPAXKAAHCKON NO3ULHUM OOydalollerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO 4YJleHa POCCUHWCKOTo 06IecTBa, NpejCTaBJeHUEM O MaTeMaTH4YeCKHUX
OCHOBaX (QYHKIIMOHUPOBAHUSA Pa3/IMUHBIX CTPYKTYp, ABJIEHUH, NpoLefyp pakJaHCKOro
obuiecTBa (BbIOGOPHI, OMPOCHI U Mp.), YMEHHEM B3aWMOJeHCTBOBATh C COLMAJbHBIMHU
MHCTUTYTaMH B COOTBETCTBUM C UX QYHKLUSAMHU U Ha3HAYEHUEM.

[laTproTHyeckoe BoCIUTaHUE:

cOOPMHUPOBAHHOCTBIO POCCUUMCKON TPaXKAAHCKOM WAEHTUYHOCTH, YBaXKEHUS K
NpOLIJIOMY M HAaCTOALIEMY POCCMHMCKOM MaTeMaTHUKH, LeHHOCTHBIM OTHOLIEHHEM K
JOCTUKEHUSAM POCCHUMCKHUX MaTeMaTHKOB U POCCUHWCKOM MaTeMaTH4YeCKOM WIKOJIbI, K
MCII0JIb30BAHHUIO 3TUX JOCTHXKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, ChepaXx IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHWEM [YXOBHbIX L€HHOCTEH POCCUUCKOro HapoAa; cHOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOIO CO3HAaHUA, 3THUYECKOIO IMOBeJleHUs, CBA3AaHHOTO C MpPaKTHUYECKUM
IpUMeHeHUeM [OCTHKEHUH HAyKU U JeATeJIbHOCTbI Y4E€HOIo; OCO3HAHUEM JIMYHOTO
BKJIa/la B IOCTPOEeHHEe YCTOUUUBOI0 6y AyLIero.

JcTeTUYECKOE BOCIIUTAHUE:!

3CTETUYECKHMM OTHOIUEHWEM K MHUpYy, BKJIIOYAaA 3SCTEeTUKY MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEeH, 0O'BEKTOB, 3a/lay, peLIeHHH, pacCyJeHUH; BOCHPUUMUYUBOCTbIO K
MaTeMaTH4YeCKUM aclleKTaM pa3JIM4YHbIX BUJIOB UCKYCCTBA.

®dusnyeckoe BOCIUTAHUE:

cpOpPMUPOBAHHOCTBIO YMEHUSl NPUMEHATb MaTeMaTH4yeCKMe 3HAaHUS B HMHTepecax
3/l0poBOro M 6e3omacHOro ob6pasa »U3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3/10POBbI0  (3/l0pOBO€ NUTaHHUe, COAJIAHCUPOBAHHBIM pEXHUM 3aHATUW W OT/bIXa,
peryJssipHas ¢usndeckass akTUBHOCTb); GU3UUECKOT0 COBEPILIEHCTBOBAHMUS, IPU 3aHATUAX
CIIOPTUBHO-03J0POBUTEJILHOM JeATEeTbHOCThIO.

TpyZoBoe BocliMTaHMeE:

FOTOBHOCTBIO K TpYAY, OCO3HAaHUEM LeHHOCTH TpPYZAOJ00HS; HHTEpPecoM K
pas/M4YHbIM cpepaM npodpecCUOHANBHON AeATeTbHOCTH, CBI3aHHbIM C MaTeMaTHUKOW U eé



NpUJIOKEHHUSIMH, YMEHHEeM COBepliaThb OCO3HAHHBIKA BbIOOP OyAylled mnpodeccurd U
peasiu30BbIBaTh COOCTBEHHbIE >XU3HEHHbIE IJIaHbl; FTOTOBHOCTbIO U CIOCOOHOCTBIO K
MaTeMaTU4eCKOMy 06pa30BaHHI0 M CaMOOOPA30BAHUIO HA MPOTSHKEHHWH BCeM KU3HU;
FOTOBHOCTBIO K aKTUBHOMY Y4YacTUIO B pellieHUH NMPAKTHUYECKUX 3a/jlad MaTeMaTHU4YeCKOU
HalpaBJIEHHOCTH.

JKOoJIOTUYEeCKOe BOCIIMUTaHHUE:

cOOPMHUPOBAHHOCTBIO  3KOJIOTUYECKOW  KYJbTYpbl, TNOHUMAaHUEM  BJIMSHUS
COIIMa/IbHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE NMPUPOAHONU U COLMAJIbHOU CpeJibl,
OCO3HAHHWEM TIJIOOGAJBLHOTO XapaKTepa 3KOJIOTHUYECKHUX TMpoOJieM; OpHeHTalued Ha
NpUMeHeHUe MaTeMaTU4YeCKUX 3HAHUU [Jis pelleHUs1 33aJlad B 00J1aCTU OKpyKawolel
cpebl, TJAHUPOBAHHUS TMOCTYNKOB M OLEHKA MX BO3MOXHbIX [OCJAEACTBUNA AJis
OKpYy:KawlleH cpe/bl.

lleHHOCTH HayYHOTO MO3HAHHUSA:

chOpPMHUPOBAHHOCTbHI0O MUPOBO33pEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU W OOIECTBEHHOW MPAKTHUKH, TOHUMaHUEeM MaTeMaTHYeCKOW HayKH Kak
chepbl Yes0BEUECKOH [I€ATE/bHOCTH, 3TANOB €6 pa3BUTHUSA U 3HAUUMMOCTHU [Jis Pa3BUTHUSA
UUBUJIM3allMHU; OBJIaZleHUEM $I3bIKOM MaTeMaTUKU M MaTeMaTU4YeCKOW KyJIbTYpOH Kak
Cpe/iICTBOM  NO3HAaHUS  MHPA; TOTOBHOCTbK  OCYUIECTBJASATH  NPOEKTHYHD U
HCC/Ie10BATENbCKYIO AeSTeJIbHOCTh MHAUBUAYAJIbHO U B FPYIIIIE.

METANPEAMETHBIE PE3YJ/IbTATbI

MeTanpeameTHble pe3y/bTaTbl OCBOEHMs] IpOrpaMMbl y4eOHOTO IpeaMeTa
«MaTeMaTHKa» XapaKTepU3YIOTCSl OBJIaJ[eHUEM YHHUBEpPCAaJbHbIMU NO3HABAMEAbHbIMU
delicmeusimMu, YHUBEPCA/NbHbLIMU KOMMYHUKAMUBHbIMU 0eliCmeusiMu, YHUBEpCa/abHbIMU
pez2yAsimusHulMu delicmeusMu.

1) YHusepcasbHble no3HasameawvHble delicmeusi, obecne4usarwwm @opmuposaHue
6a308blX KOZHUMUBHbIX npoyeccos obyvarwuwjuxcsa (oceoeHue memodo8 NO3HAHUSA
OKpyxcarnuwezo Mupa; NpuMeHeHue /102U4ecKux, uccsiedosamenbCKux onepayull, yMeHul
pabomamb ¢ uHgopmayueli).

BazoBble jioruyeckue 1eMCTBUA:

e BbIABJATb W XapaKTepU30BaTb CyLleCTBEHHble IPU3HAKU MaTeMaTH4eCKHUX
O0bEeKTOB, TMOHATHUHM, OTHOLIEHUW MeXAYy NOHATUAMH; (GOpPMYJIUPOBATh
onpejeseHus NOHATUHY; yCTaHaBJIUBATh CyLeCTBEeHHbIN NpHU3HAK
KJaccupUuKalMy, OCHOBaHUS [JJs1 0000lLIeHHWsI W CpaBHEHUs, KpUTEPUU
IIPOBOJMMOrO aHaJIN3a;

® BOCIPUHUMATh, dbopMyiMpoBaTh U npeo6pa3oBbIBaTh CYXJeHus:
yTBepAUTe/IbHbIE U OTpULlATe/IbHbIE, eIJUHUYHbIE, YACTHbIE U 001111e; YCIOBHBIE;

e BbIABJATH MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aMMOCBA3U M NIPOTUBOpPEYUs B
dakTax, JaHHbIX, HAO/JIOJEeHUSAX U YTBEPXKJEHUSAX; NpeJjaraTb KpUTEPUU [
BbISIBJIEHUA 3aKOHOMEPHOCTEHN U IPOTUBOPEYUH;

e JleJlaTb BBIBOZAbI C MWCIOJb30BaHUEM 3aKOHOB JIOTUKH, [JeAYKTUBHBIX U
VMH/AYKTUBHBIX YMO3aK/I04YeHNH, YMO3aK/II4YeHUH 110 aHaJIOTUY;



IPOBOAUTDL CaMOCTOSITEJbHO J0Ka3aTeJbCTBA MaTeMaTU4YeCKUX YTBepXKJeHUH
(npsiMble ¥ OT HIPOTHUBHOI0), BEICTPAUBATh apryMeHTal{I0, IPUBOJUTD IPUMEPDI
Y KOHTPIPUMepbl; 060CHOBBIBATb COOCTBEHHBIE CYK/AEHUS U BbIBOJbI;

BbIOMpPATh CIOCOO pelleHUs y4eOHOMW 3aZjadyd (CpaBHUBATb HECKOJIbKO
BAapUAHTOB pelleHUs, BbIOMpaTb Haubosiee MNOAXOAALUIMA C  y4ETOM
CaMOCTOSAITE/IbHO Bbl/leJIEHHBIX KpUTEPHEB).

baszoBhble ucciaesoBaTe bCKUE JEUCTBUSA:

MCIO0JIb30BaTh BONPOCHl KaK HCCAe0BaTeJbCKUM HWHCTPYMEHT I03HaHUS;
dbopmynupoBaTh  BONpochkl, QUKCUpYWOIIMEe MNPOTUBOpeYHe, MpobJieMy,
yCTaHaBJMBATb UCKOMOE U JaHHOe, pOpPMHUPOBATh MIIOTE3Y, apr'yMEHTHPOBATh
CBOIO MO3ULUI0, MHEHUE;

IPOBOAUTB CAMOCTOSATENbHO CIIJIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIe[,0BaHUeE 110
YCTAaHOBJIEHWIO OCOOGEHHOCTEN MaTeMaTH4YeCKOro 0O0'’beKTa, SBJIEHUs, NpolLiecca,
BbISIBJIEHUIO 3aBUCHMOCTEN MeX/ly 00 beKTaMU, SIBJIEHUSMU, IPOLeCCaMU;
caMoCTOATeJbHO (GOpPMy/IMpPOBaTh 0000LIeHUs U BBIBOJbI IO pe3yJbTaTaM
IPOBEJEHHOIO HAOJIIOJleHNs, HWCCAe[0BaHUsl, OLeHHWBAaTb JOCTOBEPHOCTb
NOJIyYeHHbIX pe3y/IbTaTOB, BbIBOJOB U 000011eHU;

IIPOTHO3UPOBAaTb BO3MOXXHOe pa3BUTHe IIpoliecca, a TakXKe BbIJBUIaThb
Hpe/0JI0’KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6oTa c unpopmanmei:

2)

BBISABJATh JAebUIUTbl MHPOPMALUM, AAHHBIX, HEOOGXOAMMBIX JJis OTBETa Ha
BOIIPOC U JIJ/1sl pellleHrs 33/1a4uH;
BbIOHpaTh MHGOPMALUI0 M3 MCTOYHUKOB DPa3/IMYHbIX TUIOB, aHAJM3UPOBATh,
CUCTEeMaTHU3UPOBATh U UHTEPNPETUPOBaTh MHPOPMAIMIO Pa3/JUYHBIX BU/IOB U
dopM npescTaBIeHUS;
CTPYKTypUpOBaTb HHPOpMALUIO, MpEACTaBASATb €€ B pasJUYHbIX ¢opMmax,
WJLTIOCTPUPOBATH rpadrUueCcKHy;
OLleHHWBATb HaEKHOCTb HHPOPMALUU IO CAMOCTOATENbHO CHOPMYINPOBAHHBIM
KPUTEPHUSIM.

YHueepcasbHble KOMMYHUKAMUGBHbIe deticmesus, obecnevusarom

CchOpMUPOBAHHOCMb COYUANbHBIX HABLIKO8 064 AOWUXCSI.
Oo6ueHue:

BOCIIPUHUMATb U GOpPMYy/IMPOBATh CY>KJEHHUsl B COOTBETCTBUU C YCJOBUSIMHU M
1eJIIMU OOLeHUs; ICHO, TOYHO, TPaMOTHO BbIpa)XaTb CBOI TOYKY 3peHHUS B
YCTHBIX U MMCbMEHHBIX TEKCTax, JaBaTb MOSCHEHMUS IO XOJy pelleHHus 3aJayH,
KOMMEHTHUPOBATh N0JIy4eHHbIN pe3y/ibTaT;

B X0Je 00CyXJeHUs 3aJaBaTb BOIPOCHl MO CYLIECTBY O0OCYXJaeMOH TeMbl,
npo6JsieMbl, pellaeMOd 3aJayM, BbICKa3blBaTb H/JieH, HalleJleHHble Ha IOHCK
pelleHHUs; CONMOCTAaBJATb CBOU CYXJEHHUs C CYXXJIeHUSAMH [APYTrUX Y4acCTHHUKOB
Jiyasiora, 06Hapy>KUBaTb pas/iMule U CXOACTBO NMO3ULMI; B KOPpPeKTHOH ¢popMe
dbopMyIMpoBaTh pa3HOTJ/Iacus, CBOM BO3paXKeHHUS;

NpeACTaBJATb pe3y/JbTaThbl pelleHUsA 33a4adM, 3KCIepUMEeHTa, HUCC/IeJ0BaHMUH,
IPOEKTa; CaMOCTOATEJbHO BbIOMpPaTh (opMaT BBICTYIJIEHUS C y4ETOM 3ajad
Ipe3eHTalUu U 0COOEHHOCTeN ayJUTOPHUH.

CoTpyAHUYECTBO:



e [IOHMMaTb M HCIOJIb30BaTh IpeUMyIlecTBa KOMaHAHOW W HWHAUBUAYA/bHOMU
paboTel NpU pelleHWH Y4eOHBIX 3a/jay; NPUHUMATb LieJib COBMECTHOU
JleTeJIbHOCTH, IIJIAHMPOBAaTh OPraHM3alMl0 COBMeCTHOM paboThl, pacnpesessaTh
BU/Ibl PabOT, A0roBapuUBaTbCs, O0OCYX/JaTb MPOLECC U pe3yJbTaT pPaboThI;
0606111aTh MHEHUsI HECKOJIBKUX JIIOJlel;

® y4yacTBOBaTb B TpynmnoBbix ¢opMax paboThl (06CyxkJeHUs, OOMEH MHEHUH,
«MO3TOBble ILITYPMbI» UM HHbIE); BBINOJHATb CBOK 4YacTb paboThl U
KOOPJUHUPOBATb CBOU [JEHCTBUA C APYTMMH 4YJeHaMH KOMaHJbl;, OLleHUBATb
Ka4yeCcTBO CBOEro BKJIaZa B 00LIMK NPOAYKT N0 KpUTepUAM, cGOPMYJIUPOBAHHBIM
y4aCTHUKaMH B3aUMO/ e MCTBHUA.

3) YHusepcasivHble pez2yasimueHule Odelicmeusi, obecnevusalom @HopMuposaHue

CMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HAB8bIKO8 AUYHOCMU.

CaMoopraHusanus:

COCTaBJIAThH IJIaH, aJTOPUTM pelleHUs 3aJayd, BbIOMpaTb CNOCOO pelleHus C
Y4€TOM HMMEIOLIUMXCH PecypcoB U COOCTBEHHBIX BO3MOXXHOCTEW, apryMeHTUpOBaTb U
KOPPEKTHUPOBATh BapUAHTHI pellleHU ! € y4éTOM HOBOM UHQOpMaIUH.

CaMOKOHTpOJIb:

e BJIa/IeTb HaBblKaMM N103HaBaTeJbHON pedJIeKCMH KaK 0CO3HAHUSA COBepIlaeMbIX
JIeICTBUM U MBIC/IUMTEBHBIX NPOLECCOB, UX Pe3y/IbTaTOB; BJaZeTh CIOCOOaMHU
CaMOIIpOBEPKH,  CaMOKOHTpOJIA  @polecca U  pe3yabTaTa  pelleHus
MaTeMaTH4eCKOH 3a/1a4y;

e [peJBUJEeTb TPYAHOCTH, KOTOPble MOIYT BO3HUKHYTb NpPU pelIeHUH 3aJayH,
BHOCUTb KOPPEKTHUBBI B JefTeJIbHOCTb Ha OCHOBE HOBBIX OOGCTOSTENbCTB,
JlaHHBIX, HAJJeHHBIX OIIUOOK, BbISIBJIEHHBIX TPYAHOCTEH;

e OlLleHHWBATb COOTBETCTBUE pe3y/bTaTa LieJHd U YCI0BUSAM, 0ObACHATb NPUYUHBI
JOCTUKEHUS WM HeNOCTHXKEHUS pe3yJIbTaTOB [JeATeJbHOCTH, HAXOAUTh
OIIMOKY, 1aBaTh OLlEHKY MPHOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJ/IbTATDI

OcBoeHue y4yeOHOro Kypca «Asre6bpa U Havajla MaTeMaTH4YeCKOTO aHaIu3a» Ha
YPOBHe cpe/iHero obuiero o6pasoBaHUs A0KHO 06ecrneduBaTh JOCTHKEHHE CAeYIOIUX
npeJiMeTHbIX 06pa30BaTe/bHbIX PE3Y/IbTATOB:

10 KJIACC

Yucsia ¥ BbIYUC/IEeHUA

OnepupoBaThb  MNOHATUSIMU:  paljdOHAJbHOE W JIEWCTBUTEJbHOE  YMCJIO,
0OBIKHOBEHHAs U AeCATUYHAas AP006b, MIPOLEHTHI.

BeinosiHATE apudMeTHUEeCKHEe Olepali C pallMOHAJbHBIMUA U JIEMCTBUTEJbHBIMU
YUCJIAMU.

BbINOJIHATL NPUOIMXKEHHBIE BBIYUCAEHHUS, UCII0JIb3YS IPaBUJa OKPYTJIeHUSs, AeJ1aTh
NPUKUJIKY U OLIEHKY pe3yJibTaTa BbIYUCAEHUH.

OneprpoBaTh MOHATHUSMU: CTENEHb C I|eJIbIM NOKasaTeJsieM; CTaHJapTHass ¢opma
3alUCA JEeHCTBUTEJbHOTO YHCJA, KOpPeHb HAaTypasJbHOM CTeNeHW; HCI0Jb30BaTh



noaxoAAuyo GopMy 3aNnucH JelCTBUTENbHBIX YHCeJ /1 pellleHUsl NpaKTUYeCKUX 3a/a4
Y IIpeJicTaBJIeHUs JaHHbIX.

OnepupoBaTb MNOHATUAMHU: CHHYC, KOCUHYC W TaHTeHC IPOU3BOJIBHOIO YIJIa;
UCII0JIb30BaTh 3alUChb I[POU3BOJIBHOIO yIJa 4yepe3 OOpaTHble TPUTOHOMETpHUYeCKUe
byHKIUM.

YpaBHeHHUA U HEpaBeHCTBa

OnepupoBaTb NOHATUAMHU: TOX/JECTBO, YypaBHEHHWE, HepaBeHCTBO; IieJioe,
palMoHa/bHOE, HWppal/OHaJbHOEe ypaBHEHHE, HEepaBEeHCTBO; TPUTOHOMeTpHUUYeCcKoe
ypaBHeHHUE;

Beino/siHATE NpeoOpa3oBaHMA TPUIFOHOMETPUYECKUX BBbIPAXXEHWH U pellaTbhb
TPUTOHOMeTpUYEeCKHEe YPAaBHEHHUS.

Beino/siHATE npeob6pa3oBaHUsA LeJblX, paLMOHAJBHBIX U HUpPpaLMOHAJIbHbBIX
BbIpaX€HUM W pellaTb OCHOBHbIE THIbI LeJblX, PALlMOHAJIBHBIX M HUpPpPaALMOHAJIBHBIX
yPaBHEHUU U HEPABEHCTB.

[IpuMeHATb ypaBHEeHUS U HepaBeHCTBa JJI pelleHUs MaTeMaTHYeCKUX 3a/a4d U
3a/1a4 U3 pa3/IMYHbIX 06J1aCTEW HAYKU U pea/IbHOU KU3HU.

MojenupoBaTh peajibHble CUTYyallUM Ha fI3blKe aJre6pbl, COCTABJATh BbIPpAaXKeHMUS,
ypaBHeHHs, HepaBeHCTBA IO YCJOBUIO 3aJlauyM, UCCJIe[0BaTb NOCTPOEHHble MOJENU C
MCI0JIb30BaHUeEM allllapaTa ajJre6psl.

dyHKkuuu ¥ rpapukmn

OneprpoBaTb NOHATHUAMHU: (QYHKLHMSA, CHOCOOBI 3aJaHUsA QYHKLMM, 006/1acThb
omnpeJiesieHUs] U MHOXECTBO 3HauyeHUN QYyHKLUUHU, rpaduk GYHKIUHM, B3aHMHO OOpaTHbIe
bYyHKIUM.

OnepupoBaTb NOHATUAMU: YETHOCTb U HEYETHOCTb (PYHKUUH, HYJIU QYHKIUY,
IIPOMEXXYTKH 3HAaKOIIOCTOSHCTBA.

Ucnonb3oBaTh rpaduku QyHKLUH [J1s1 pellleHUs] YypaBHEHUH.

CTpouTb W uuTaTh rpaduKU JUHENHON OJGYHKLIUM, KBAJPaTUYHOU QYHKIUY,
CTeleHHOM QYHKIIUHU C LieJIbIM NT0Ka3aTeJeM.

Ucnosb3oBaTh rpaduky GyHKUUHN [J1 UCCIeL0BaHUSA NMPOLLECCOB U 3aBUCUMOCTEN
IpU pellleHUMU 3aJay U3 JPYrux y4eOHbIX NpPeJMETOB M peasibHOM >KM3HU; BbIpaKaTb
dbopMyJ1aMu 3aBUCHMOCTH MeX/ly BeJIMUMHAMU.

Hayasia MaTeMaTH4YeCKOro aHa/Iusa

OnepupoBaTb HNOHATHUSAMU: 10CJ1e/0BaTeJIbHOCTD, apudMeTHdecKas U
reoMeTpuyecKas NIporpeccuy.

OnepupoBaTb NOHATUAMU: OECKOHEYHO yObIBalollas reoMeTpuyecKas Nporpeccus,
cyMMa 6eCKOHeYHO yObIBalollell reOMeTPpHUY€eCKOUN pOorpeccuu.

3azjaBaThb [0OC/€[0BaTEJbHOCTHU PA3JIMYHbIMU CIIOCOOAMM.

Wcnosnb30BaTh CBOMCTBA IMOC/A€L0BATEJbHOCTEM M NPOrpecCMd [ pelleHUs
peasIbHBIX 3a/ja4 IPUKJIaJHOI0 XapaKTepa.

MHo>ecTBa M JIOTUKA

OnepupoBaTb NOHATHUAMU: MHOKECTBO, OllEpALlMX HaJl MHO>KeCTBaMH.

Ucnosnb30BaThb TEOPETUKO-MHOXKECTBEHHBIM ammnapaTr [/ OINMCAaHUA peasibHbIX
IIPOLIECCOB U fIBJIEHWH, IPU pelleHUH 3a/ja4d U3 APYrux yueOHbIX IpeMeTOB.

OnepupoBaTb NOHATUAMMU: ONIpeJieJIeHHe, TeopeMa, CJ1e/[CTBUE, J0Ka3aTebCTBO.



11 KJIACC

Yucia ¥ BbIYUC/IEHUSA

OnepupoBaTbh NOHATHUSAMM: HATypasbHOE, LieJi0e YMUCJI0; MCHO0JIb30BaTh NMPU3HAKU
JleJIMMOCTH LieJIbIX 4HMCeJ, pa3/o)KeHHe YHCJAa Ha NPOCTble MHOXHUTENU [JJI pelleHUsd
3ajad.

OnepupoBaTb NOHATHEM: CTEIleHb C paljMOHA/IbHBIM [TI0Ka3aTeJeM.

OnepupoBaTb MNOHATHUAMM: JiorapudM 4YHCIQ, [JeCATUYHble U HaTypaJibHble
JlorapudMhbl.

YpaBHeHHUA U HEpaBeHCTBa

[IprMeHATb CBOWCTBA CTeNeHU JJis NpeoOpa3soBaHUS BbIpaXKEHUM; OlepUpoOBaTh
NOHATUSAMU: IOKa3aTeJbHOe ypaBHEHHE U HEePaBEHCTBO; pellaTb OCHOBHbIE THIIbI
NI0Ka3aTeJIbHbIX ypaBHEHUU U HEPABEHCTB.

BeIno/siHATE peobpa30BaHUA BbIpaXKeHUH, colepKaluX Jorapudmbl; OepupoBaTh
NOHATUAMU: JorapudMuUUecKoe ypaBHEHHE M HepaBEHCTBO; pellaTb OCHOBHbIE THIIbI
JiorapuPMuUYeCKHUX YypaBHEHUN U HEPABEHCTB.

HaxoauTs pelieHus NpoCTEeUIINX TPUTOHOMETPUYECKHUX HEPABEHCTB.

OnepupoBaTh MNOHATUSMU: CHUCTEMA JIMHEWHBIX YpaBHEHUU U €€ pelleHue;
MCII0JIb30BATh CUCTEMY JIMHENHBIX YPaBHEHUH 1A pellleHus IPaKTU4YeCKUX 3a/ay.

HaxoauTh pelieHHMs NOpOCTEUIIMX CUCTEM UM COBOKYNHOCTEM palMOHAJbHbIX
ypPaBHEHUU U HEPaBEHCTB.

MopenvpoBaTh peasbHble CUTyallUM Ha A3blKe aJredpbl, COCTABJIATH BbIpaXKEHUH,
ypPaBHEHHs, HepaBeHCTBA M CHUCTEMbl IO YCJOBHIO 3aJa4H, UCCAeL0BaTb NOCTPOEHHBIE
MOJieJIU C UCII0JIb30BaHUeEM annapaTa ajJreopsl

PyHKIMH ¥ TPaPUKH

OneprpoBaTb NOHATUAMU: Nepuojuyeckass QyHKLHsA, IPOMEXXYTKM MOHOTOHHOCTHU
bYHKIIMY, TOYKHU 3KCTpeMyMa QYyHKIIMY, HAUOOJIblliee U HaMMeHblllee 3HaueHUs1 QyHKIIUU
Ha IPOMeXYTKe; UCT0JIb30BaTh UX [/ UCCIeloBaHUA QYHKIMY, 3aJaHHON rpaduKOM.

OnepupoBaTh MNOHATUAMU: TpaPUKU T[OKa3aTeJbHOH, JorapupMuyecKkom U
TPUTOHOMETpHUUYeCKUX OQYHKIUHA; H300pakaTb KX Ha KOOPJAMHATHOM IJIOCKOCTH M
MCII0JIb30BaTh /I pellleHUs1 YpaBHEHUU U HEPaBeHCTB.

N306pakaTb Ha KOOPAUHATHOM IJIOCKOCTH IpadUKU JIMHEWHBIX YpaBHEHUH U
MCII0JIb30BaTh UX [/ pellleHUs] CUCTeMbl JINHENHBIX YpaBHEHU .

Wcnonb3oBaTh rpaduky GyHKUMHN JJis1 MCCIe[0BaHUS NMPOLLECCOB U 3aBUCUMOCTEN
U3 IPYTUX y4eOHbIX JUCLUILINH.

Hayasia MaTeMaTH4YeCKOro aHa/iusa

OnepupoBaTb NOHATHUSMHU: HenpepbiBHasg JQYHKLUA; MPOU3BOJHAsA QYHKLHUMY;
MCI0JIb30BaTh reOMeTPUYeCKUH U GU3UYEeCKUM CMBIC/ IPOM3BOJLHOM JJIs1 pelleHUs 3a/a4.

HaxoauTh mnpousBOJHbIE 3JIeMEHTApPHbIX (YHKLUN, BBIYUCJAATH IPOU3BOJHbIE
CYMMBI, IPOU3BeJIeHUS, YaCTHOTO GYHKIUH.

HWcnosb30oBaTh NPOM3BOAHYIO [JI MCCAe0BaHUSA (QYHKIHMU HAa MOHOTOHHOCTb U
3KCTPEMYyMBbI, IPUMEHSATD pe3yJIbTaThl UCC/IeJ0BAaHUA K IOCTPOEHHIO IPadHKOB.

Hcnosnb3oBaThb NpPOM3BOJHYI /Il  HAxOXJeHHWS HaWJy4yllero pelleHUs B
NPUKJIAJHBIX, B TOM YUCJIe COLAAIbHO-35KOHOMUYECKHUX, 3a/ja4ax.



OnepupoBaTb  NOHATHUAMH: nepBoo6pasHas M HHTerpar; IIOHUMATh
reoMeTpuyuecKul U pusandecKui CMbICJI UHTErpaJa.

HaxonuThe nepBooOpasHble 3jieMeHTapHbIX GYHKIMH; BBIYUCAATH HHTErpaa Io
dopmyne HoloToHa-JleiibHMLIA.

PemaTtp npuk/iagHble 3aZa4d, B TOM YMCJIE€ COLMUAJbHO-3KOHOMHUYECKOIO H
dU3MyecKoro xapakTepa, cCpeJiCTBAMU MaTeMaTU4eCKOr0 aHa/I13a.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosimyecTBO 4YacoB
Ne HauMeHOBaHuUe pa3jesioB U TeEM JneKTpoHHbIEe (UPpOBbIE)
KonTposbHble IIpakTHyeckue
n/m nporpaMmmabl Bcero oGpa3oBaTeJ/ibHbIe pPecypcChl
pa6oThl pa6oThl
MHo2kecTBa palMOHaJIbHBIX U
1 JeNCTBUTEJIbHbIX YHCEI. 14 1 bubauorteka LIOK
PanvoHa/ibHbIe YpaBHEHUS U https://m.edsoo.ru/1568aba3
HepaBeHCTBa
) QOyukiuu ¥ rpadpuku. CTeneHb C 1ebIM 6 bu6bsauoTteka [JOK
1oKasaTeJjieM https://m.edsoo.ru/1568aba3
A . e
3 CfeitﬁzT;qe;Ktll/z)gZiiE:Ig OI:\BHeHHﬂ 18 2 BuGamorexa LOK
-ippat P https://m.edsoo.ru/1568aba3
Y HEpaBEeHCTBa
o
4 Opl\:)yj(l)ble Tpuronome eckue 22 2 BuGamorera LOK
TPUTOHOMETPUU. TPUTOHOMETPUYECKU
p P P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnegoBaTe oc orpecc 5 BuGamorera LOK
JieJl0BaTeJIbHOCTH Y MPOT 15078
A porp https://m.edsoo.ru/1568aba3
6 [loBTOpEHUE, 06006111€HHE, 3 1 bubsmoTteka LIOK
CUCcTeMaTH3alua 3HaHUHN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IO 68 6 0
[TPOTPAMME




11 KJIACC

KosmimyecTBO 4acoB J/IeKTpOHHbIE
Ne HaumMeHOBaHue pa3jesioB U TEM (zxudposbie)
KonTposbHblie IIpakTHyeckue
n/n NporpaMmbl Bcero oOpa3oBaTeJIbHbIE
padoThI pa6oThI
pecypcsl
CreneHb C palnjMoHaJIbHBIM
1 nokasarTeJsieM. IlokasaTesbHas 12 1 bubsmoTreka LIOK
¢yHkuus. [lokazaTebHbIE https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HepaBeHCTBA
Jlorapudmuyeckas GpyHKIUS.
2 JIOI‘aEI/IgMI/I‘{eCKI/Ie ggam?eﬂnﬂ 5 12 1 Bubmorexa LOK
https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
Tpuronomerpuveckre GyHKIUU U UX
3 r;)aclmxn. TpEI‘OHOMeT}Z(})IZ‘{ECIj(I/Ie 9 1 Bub.morexa LOK
https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
4 [IpousBoaHad. [IpumeHeHue 24 1 bu6bsauoTteka [JOK
IIPOU3BO/IHOM https://m.edsoo.ru/f11c4afd
5 WHTerpas v ero npuMeHeHUs 9 Bub.morexa LOK
https://m.edsoo.ru/f11c4afd
. bubauorteka LHOK
6 CucTeMbl ypaBHerui 12 1 https://m.edsoo.ru/f11c4afd
7 HaTtypaJsibHble U Liesble yucaa 6 Bubamorexa LIOK
https://m.edsoo.ru/f11c4afd
8 [loBTOpEHME, 060611IEHUE, 18 ) bubsmoTreka LIOK
cUcTeMaTH3aLus 3HAaHUHN https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOTPAMME




INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
. KosinyecTBO 4YacoB
Ne Tema ypoka KoHTpobHsie Jata JneKTpoHHbIe HUpOBLIE
n/m Bcero U3y4yeHHsA 00Opa3oBaTe/ibHbIe pecypcChl
pa6oThl
MHo2kecTBoO, onepalyu Ha
1 MHOXXeCTBaMH. [[II)/IaLIl‘paMMfl 1 BuGamorera LOK
. https://m.edsoo.ru/746d5dce
dunepa—BeHHa
PanyoHasbHbIe YyHCa.
) OOBIKHOBEHHbBIE U [IeCATHYHbIE 1 bubsmoTreka LIOK
JIpO0OH, IPOIEHThI, 0ECKOHEYHbIE https://m.edsoo.ru/be888093
nepuojuvecKue Ipoou
ApudmeTHnueckue oneparuu c
3 palMOHaJIbHBIMUY YUCJIAMH, 1 bubsmoTteka LIOK
npeo6pa3oBaHUs YUCTOBBIX https://m.edsoo.ru/4d7f95fe
BbIpaXKeHUH
[IpuMeHeHUe ApoOeil U MPOLEHTOB
4 JJ1d pelleHUd NPUKJIaJHbIX 3a/a4 13 1 bubsmoTteka LIOK
pa3JIMYHbIX OTpaACJel 3HaHUH U https://m.edsoo.ru/44dd1046
peasibHOM )KU3HHU
[IpuMeHeHUe Ipo6EN U TPOLIEHTOB
5 JJ1d pelleHUd NPUKJIaJHbIX 3a/ja4 13 1 bubsmoTreka LIOK
pa3JIMYHbIX OTpACJel 3HaHUN U https://m.edsoo.ru/d99d8c74
peasibHOM )KU3HHU
JleicTBUTE/IbHbIE YMCIIA. Bu6norexa LIOK
6 PanroHa/ibHbIEe U MppallMOHAJIbHbIE 1

qHCJia

https://m.edsoo.ru/2f36a36f




ApudmeTHnueckue oneparuu c

bubauorteka LHOK

7 nelcTBUTEAbHbIMHU YHCJIaMHU https://m.edsoo.ru/a97a12d9
[Ipub>kEHHBbIE BBIYUCIEHNS,
8 ngaBnna OKpYTJIEHUs], TPUKHUJKA U Bubamorexa LJOK
N https://m.edsoo.ru/cb723fbhd
Ol|eHKa pe3yJibTaTa BhIYHCJIEHUN
9 ToxgecTBa U TOXKJECTBEHHbIE bubauorteka LHOK
npeo6pa3oBaHUs https://m.edsoo.ru/3a23ac15
10 YpaBHeHUe, KOpeHb YpaBHEHUA Bub.morexa LOK
https://m.edsoo.ru/11ac68be
11 HepaBeHCTBO, pellieHHe HepaBeHCTBA Bub.morexa LOK
https://m.edsoo.ru/50bdf26d
12 MeTo/ MHTEpPBAJIOB Bubmorexa LOK
https://m.edsoo.ru/775f5d99
PenieHue 11e/1bIX U POGHO-
13 pauHOHaJIubeIX yp;g)HeHI/Iﬁ 5 Bub.morexa LOK
https://m.edsoo.ru/6ec7al107
HEPaBEHCTB
KoHTposibHas paboTa no TemMe
"MHOKeCTBa pallMOHAJIbHbBIX U
14 ,uel?lCTBI/ITeJlbzb?x yuceJ. BuGanotexa IIOK
https://m.edsoo.ru/1914a389
PanivoHanibHbIEe YpaBHEHUS U
HepaBeHCTB"
dyuKINd, criocobbl 3aJaHUA
15 Cl)}}:HKI:lI/II/I. BsauMHoO 06zlt)aTHbIe Bubmoreka LOK
https://m.edsoo.ru/226eeabf
byHKIIUM
I'paduk dyukiuu. 06acTb
16 ornpeJiesieHUs U MHOXKeCTBO 3HAaYeHU U Bu6anoteka LJOK

byukiuu. Hyau GyHKUIMH.
[TpoMeXXyTKH 3HAKOMOCTOSIHCTBA

https://m.edsoo.ru/763e75ee




bubauorteka LHOK

17 HerHble i HeETHbIE GYHKLHM https://m.edsoo.ru/ff4564ad
CTemneHb C 1je/IbIM [TOKa3aTeJeM.
18 CTaHAapTHL:iH dopma 3anucu Bubamorexa LJOK
. https://m.edsoo.ru/66446d3e
JIeiICTBUTEJILHOTO YHCIa
HWcnosb3oBaHue noaxosieil GopMbl
19 3allMCH JeUCTBUTEJIbHBIX YHCeJ IJI] bubsmoTteka LIOK
pelleHus MPaKTUYeCKUX 3a/1a4 U https://m.edsoo.ru/6eadc6f1
npeJCcTaBJIeHNs JaHHbIX
CreneHHast QyHKIMS C HATYpPaJIbHbIM
20 U 1LeJIbIM noiZBa:eJIeM. Eé ZgoﬁCTBa U Bubanotexa IIOK
https://m.edsoo.ru/3f25a047
rpaduk
21 ApudmeTHieckuil KOpeHb Bu6anoteka LIJOK
HaTypasIbHOM CTENEeHHU https://m.edsoo.ru/d82c36d4
99 ApudmeTHueckuil KOpeHb Bu6anoteka LJOK
HaTypa/IbHOM CTENeHHU https://m.edsoo.ru/fe7fc4db
23 CBoiicTBa apudMeTHYECKOTO KOPHS bu6bsauoTteka JOK
HaTypasIbHOM CTeNeHU https://m.edsoo.ru/d0f0b260
24 CBoiicTBa apudMeTHYECKOTO KOPHS bu6sauoTteka [JOK
HaTypasIbHOM CTENEeHHU https://m.edsoo.ru/c3389865
25 CBoiicTBa apudMeTHYECKOTO KOPHS bu6bsauoTteka [JOK
HaTypasIbHOM CTENEeHHU https://m.edsoo.ru/444c4b9c
26 JlericTBuUs c apuPMeTUIECKUMU Bu6anoteka LJOK
KOPHSIMH N-0U CTeneHu https://m.edsoo.ru/54b815c5
27 JlericTBuUs c apuPMeTUIECKUMU Bu6anoteka LIJOK
KOPHSIMH N-0U CTeneHu https://m.edsoo.ru/83105a0e
28 Jle¥icTBUs c apuPpMeTUIeCKUMU bubsaunoTeka [JOK




KOPHSIMU N-OM CTENEeHU

https://m.edsoo.ru/2ab1c7bc

JlericTBuUs c apuPMeTUIEeCKUMU

bubauorteka LHOK

29 KOPHSIMH N-0U CTeneHu https://m.edsoo.ru/eacb053c

KoHTposibHas paboTa N°2 no
30 TEMefﬂef/’ICTBI/I}; c apuPMeTHYEeCKUMHU Bubmorexa LOK

. . https://m.edsoo.ru/8a5ada51

KOPHSIMU N-0U CTeNeHU
31 PemeHnune vppanioHa/bHbIX Bub6anoTeka LJOK

ypaBHEHUU U HepaBEHCTB https://m.edsoo.ru/69106ae7
39 PemeHnue vppanioHa/bHbIX Bu6anoteka LJOK

ypaBHEHUU U HepaBEHCTB https://m.edsoo.ru/9362fea9
33 PeuieHuve vppauuoHaJbHbIX bu6bsauoTteka [JOK

ypaBHEHUH U HEPaBEHCTB https://m.edsoo.ru/78d9b391
34 PemieHuve vppauuoHalbHbIX bu6bsauoTteka [JOK

ypaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 PemeHnue vppandoHa/bHbIX Bu6anoteka LIJOK

ypaBHEHUU U HepaBEHCTB https://m.edsoo.ru/87e5e52d
36 CBoiicTBa U rpad MK KOPHS n-0i1 Bu6anoteka LJOK

CTeNneHu https://m.edsoo.ru/eb0cc5e3
37 CBoiicTBa ¥ rpaduMK KOPHS n-0i bu6bsauoTteka [JOK

CTeNneHu https://m.edsoo.ru/5f29b9b5

KoHTposibHas paboTa no Teme
38 "I/Ipp:uHOHaﬂbeIe ypaBHEHUS U Bub.morexa LOK

. https://m.edsoo.ru/f13af630

HepaBeHCTBa
39 CHHYC, KOCUHYC U TaHT'€HC YUCJIIOBOTO Bu6anoteka LJOK

apryMeHTa https://m.edsoo.ru/5f605ed0
40 CHUHYC, KOCUHYC U TaHT'€HC YUCJIOBOT'O bu6bsauoTteka [JOK

aprymeHTa

https://m.edsoo.ru/ec9f4d78




ApKCHUHYC, apKKOCHHYC U apKTaHT'€HC

bubauorteka LHOK

4 YHCJIOBOr0 apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApPKCHUHYC, apKKOCUHYC U apKTaHTeHC bu6bsauoTteka JOK

YHCJI0OBOTO apryMeHTa https://m.edsoo.ru/f1ff9220

TpuroHomeTpuueckast OKPY>KHOCTb,
43 OEpeAeJIeHI/I(I:TpI/II‘OHOMeI':‘}];I/I‘{eCKI/IX Bub.morexa LOK

. https://m.edsoo.ru/6df195a0

GYHKLIMH YMCI0BOr0 apryMeHTa

TpuronomeTpuueckast OKPY>KHOCTb,
44 OEpeﬂeﬂeHI/I:TpI/II‘OHOMeg}];I/I‘{eCKI/IX Bubmoreka LOK

. https://m.edsoo.ru/6b61c578

GYHKIMH YMCI0BOr0 apryMeHTa
45 OCHOBHbIE TPUTOHOMETPUYECKHE Bu6anoteka LJOK

dbopmyJibl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHbIE TPUTOHOMETPUYECKHE Bub6anoTeka LJOK

dbopmyibl https://m.edsoo.ru/fcdd2a2e
47 OcHOBHbIE TPUTOHOMETpPHUYECKHE bu6bsauoTteka [JOK

dbopMyIibl https://m.edsoo.ru/b8a0ff2f
48 OcHOBHbIE TPUTOHOMETpPHUYECKHE bu6bsauoTteka [JOK

dbopMyIibl https://m.edsoo.ru/12d1413c
49 [Ipeo6pasoBaHue Bu6anoteka LIJOK

TPUTOHOMETPHUYECKUX BbIPpAXKEHU https://m.edsoo.ru/e248c5fc
£0 [Ipeo6pasoBaHue Bu6anoteka LJOK

TPUTOHOMETPHUYECKUX BbIPpAXKEHU https://m.edsoo.ru/09ba5b3d
1 [Ipeo6pa3oBaHue bu6bsauoTteka [JOK

TPUTOHOMETPUYUECKHUX BhIpaXKEHU U https://m.edsoo.ru/1f4655da
c9 [Ipeo6pa3oBaHue bu6bsauoTteka [JOK

TPUTOHOMETPUUECKHUX BhIpaXKEHU U https://m.edsoo.ru/76ce9958
53 KoHTposibHas paboTta N24 o Teme Bub6snoTeka JOK




"[IlpeobpasoBaHUe
TPUTOHOMETPHUUYECKUX BbIpAXKEHUH"

https://m.edsoo.ru/8fa598b5

c4 PenieHve TpUrOHOMETPUYECKUX bu6bsauoTteka JOK
ypaBHEHUH https://m.edsoo.ru/6baefe19
c5 PenieHve TpUrOHOMETPUYECKUX bu6sauoTteka [JOK
ypaBHEHUH https://m.edsoo.ru/al1f8d141
56 PelieHve TpUroHOMETPUYECKUX Bub6anoTeka LJOK
ypaBHEHUH https://m.edsoo.ru/65a0f2d0
£7 PemieHrve TpUroHOMeTPUYECKUX Bu6anoteka LJOK
ypaBHEHUH https://m.edsoo.ru/0d8a770d
cg PenieHve TpUrOHOMETPUYECKUX bu6bsauoTteka [JOK
ypaBHEHUH https://m.edsoo.ru/cec28774
PenieHve TpUrOHOMETPUYECKUX bu6bsauoTteka [JOK
59 .
ypaBHEHUH https://m.edsoo.ru/e6eec650
06061eHue 10 TeMaM "OCHOBHbIE
60 TpI/Il"(I)I;l-IOMeTpI/I‘{eCKI/Ie dbopmyIbI. Bub.morexa LOK
. https://m.edsoo.ru/ae44ac4c
Tpuronomerpuveckre ypaBHeHHUS
KoHTposibHas paboTa no TemMe
61 "@Opliy]lbl TpI/II)I‘OHOMeTpI/II/I. Bubamorexa LJOK
. https://m.edsoo.ru/b46a8228
Tpuronomerpuveckre ypaBHeHHUS
06006111eHKe, cucTeMaTHU3alud 3HaHUU
62 3a Kyll)uc are6pbl U HaYaJI ) Bubmoreka LOK
https://m.edsoo.ru/33e6629e
MaTeMaTU4yecKoro aHaau3a 10 kisacca
ApudmeTnueckas ¥ reoMeTpUYecKas
63 nporpeccuu. Ucnosb3oBaHue Bu6anoteka LIJOK

NPOrpeccuy AJ1sl pelleHNUs peabHbIX
3a/]a4y MPUKJIAHOTO XapaKTepa

https://m.edsoo.ru/d36669{8




060611eHHe, cMCTEMaTHU3alg 3HaHUH

bubauorteka LHOK

o4 38 KypC anreCpbl it Hawaz ! https://m.edsoo.ru/49f1b827
MaTeMaTU4yecKoro aHaau3a 10 kisacca
65 UToroBast KOHTpoJIbHas paboTa / 1 Bu6anoteka LJOK
Bcepoccuiickas npoBepodHast pa6oTa https://m.edsoo.ru/188bbf6¢c
BeckoHeuHO yObIBawoias
66 reoMeTpuyeckas nporpeccus. Cymma 1 bu6bsauoTteka [JOK
6EeCKOHEYHO yObIBaKOIIeH https://m.edsoo.ru/1cbf72b1
reoMeTpHUYeCcKOW IpOorpeccuu
67 d®opmyia CI0XKHBIX IPOLEHTOB 1 Bubamorexa LIOK
https://m.edsoo.ru/538fc437
68 dopmysia CI0XKHBIX IPOLEHTOB. 1 Bumorexa LOK
https://m.edsoo.ru/c2627eca
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

Ko/sin4yecTBO 4acoB

Ne J/eKTpOHHbIEe HUPPpOBLIE
n/m Tema ypoka Bcero KonrpossHbie oGpa3oBaTeJibHbIE peCypChbl
pa6oThbl
1 CTeneHb C payMOHAJIbHBIM 1 Bu6anoteka LJOK
noKasaTeJsieM https://m.edsoo.ru/a52939b3
2 CBOMCTBA CTENEeHU 1 Bub.morexa LOK
https://m.edsoo.ru/ff601408
3 [Ipeobpa3zoBaHue BbIPAXKEHUH, 1 bu6bsauoTteka [JOK
CoJieprKall[iX palMOHa/IbHbIe CTENEHU https://m.edsoo.ru/3d87e248
4 [Ipeo6pa3zoBaHUe BbIpaXKEHUH, 1 Bu6anoteka LJOK
CoJieprKall[iX pal[MOHa/IbHbIe CTENEHU https://m.edsoo.ru/343c6b64
c [Ipeo6paszoBaHUe BbIpaXKEHUH, 1 Bu6anoteka LJOK
CoZiep>KallluX palMoHa/JbHbIe CTENeHU https://m.edsoo.ru/4064d354
6 [lokasaTesibHble ypaBHEHUSA U 1 bu6bsauoTteka [JOK
HepaBeHCTBa https://m.edsoo.ru/be76320c
. [lokasaTesibHble ypaBHEHUSA U 1 bu6bsauoTteka [JOK
HepaBeHCTBa https://m.edsoo.ru/3d408009
8 [lokasaTesibHble ypaBHEHUSA U 1 bu6bsauoTteka [JOK
HepaBeHCTBa https://m.edsoo.ru/bd5ff0ec
9 [loka3aTesibHbIe ypaBHEHUS U 1 Bu6anoteka LJOK
HepaBeHCTBa https://m.edsoo.ru/cebf10c6
10 [loka3aTesibHbIe ypaBHEHUA U 1 Bu6anoteka LJOK
HepaBeHCTBa https://m.edsoo.ru/536de727
11 [TokasaTesibHasA GyHKIMS, €€ CBOMCTBA 1 bu6bsauoTteka [JOK

U rpaduk

https://m.edsoo.ru/85bc8132




KoHTposibHas paboTa no Teme
"CTeneHb C pallMOHAJIbHbIM

12 nokasareJsieM. [lokasaTesnbHas Bub.morexa LOK
https://m.edsoo.ru/58e8e2f2
¢yHkuus. [lokazaTesbHble YpaBHEHUS
Y HepaBeHCTBA"
bubsmoTreka LIOK
13 Jlorapugm umcia https://m.edsoo.ru/3e3230d4
14 JlecaTh4HbIE U HATypaJbHbIe Bu6anoTeka LJOK
JiorapupMbI https://m.edsoo.ru/1ea72162
15 [Ipeo6pa3zoBaHUe BbIpaXKEHUH, Bu6anoteka LJOK
coJiepKaliux Jorapudpmabl https://m.edsoo.ru/da48154c
16 [Ipeobpa3zoBaHue BbIPAXKEHUH, bu6bsauoTteka [JOK
CoJieprKalUX JIoraprudMbl https://m.edsoo.ru/4beff03b
17 [Ipeobpa3zoBaHue BbIPAXKEHUH, bu6bsauoTteka [JOK
CoJieprKalUX JIOrapruPMbl https://m.edsoo.ru/fe189f2d
18 [Ipeo6pa3zoBaHUe BbIpaXKEHUH, Bu6anoteka LIJOK
coZiepKaliux Jorapudpmabl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmurueckre ypaBHEHUS U Bu6anoteka LJOK
HepaBeHCTBa https://m.edsoo.ru/3034724e
20 Jlorapudmuyeckre ypaBHEHHUS U bu6bsauoTteka [JOK
HepaBeHCTBa https://m.edsoo.ru/712ac2d9
21 Jlorapudmuyeckre ypaBHEeHHUS U bu6bsauoTteka [JOK
HepaBeHCTBa https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmurueckre ypaBHEHUS U Bu6anoteka LJOK
HepaBeHCTBa https://m.edsoo.ru/15bclcfb
93 Jlorapudmuueckas GyHKILUs, €€ Bu6anoteka LJOK

CBOMCTBa U rpaduk

https://m.edsoo.ru/d68bbe9d




KoHTposibHas paboTta N22 o Teme

bubauorteka HOK

24 "ﬂOfapH(l)MquCKaH ymxuus, eé https://m.edsoo.ru/9d102051
CBOMCTBA U rpaduk”
5c TpuronomeTrpudeckre GyHKLIUHU, UX Bu6anoteka LJOK
CBOMCTBa U rpadpuKu https://m.edsoo.ru/beeff646
26 TpuronomeTrpudeckre GyHKLIUHU, UX Bu6anoteka LJOK
CBOMCTBA U rpadUuKHU https://m.edsoo.ru/d2e4601b
97 TpuroHomeTpudyeckre GQyHKIUHU, UX bu6bsauoTteka [JOK
CBOMCTBA U rpadUuKHU https://m.edsoo.ru/ba9da96d
28 TpuroHomeTpudyeckre GyHKIMHU, UX bu6bsauoTteka [JOK
CBO¥CTBa U rpadpuKu https://m.edsoo.ru/24ab3c53
29 [IpyMepBI TPUTOHOMETPUYECKUX Bu6anoteka LJOK
HEpaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpyMepBI TPUTOHOMETPUYECKUX Bu6anoteka LJOK
HEepaBEeHCTB https://m.edsoo.ru/0c837397
31 [IprMepsl TPUTOHOMETPHUYECKUX bu6bsauoTteka [JOK
HEpaBEeHCTB https://m.edsoo.ru/e6e1901f
39 [IprMepsl TPUTOHOMETPHUYECKUX bu6bsauoTteka [JOK
HEpaBEHCTB https://m.edsoo.ru/0f903c75
KoHTposibHas paboTta no TemMe
33 "TpuronomeTpudeckrve GyHKLUU U UX Bu6anoTeka LJOK
rpaduku.TpUroHoMeTpuyecKkue https://m.edsoo.ru/10130727
HepaBeHCTBa"
34 HenpepbiBHbIE QYHKIIUU Bubmorexa LOK
https://m.edsoo.ru/403bfb0d
35 MeTon UHTEPBAJIOB 11 pelleHus Bu6anoteka LJOK

HEPaBEHCTB

https://m.edsoo.ru/6db0b423




MeToz MHTepBa/IOB AJ151 pelleHus

bubauoTteka LHIOK

36 HEpPaBEHCTB https://m.edsoo.ru/0adbcelb
37 [IpousBoaHasa GyHKIUU Bumorexa LOK
https://m.edsoo.ru/0731ad3d
38 [IpousBoaHasA GYHKIUU Bu.morexa LOK
https://m.edsoo.ru/723dd608
39 [eoMeTpuueckuit u puanIeCcKUn Bu6anoteka LJOK
CMBbICJI TPOU3BOIHOM https://m.edsoo.ru/6c8d36ff
40 [eoMeTpuueckuit u puanIeCcKUn Bu6anoteka LJOK
CMBbICJI TPOU3BOIHOM https://m.edsoo.ru/a413eca9
41 [Ipou3sBOAHBIE 3JIEMEHTAPHBIX bu6bsauoTteka [JOK
byHKIMH https://m.edsoo.ru/c7550e5f
47 [Ipou3sBOAHbBIE 3JIEMEHTAPHBIX bu6bsauoTteka [JOK
byHKIMH https://m.edsoo.ru/14ab3cdb
43 [IpovsBoAHasA CyMMBbI, IPOU3Be/eHUS, Bu6anoteka LJOK
YacTHOTO QYHKIUH https://m.edsoo.ru/c12a0552
44 [IpovsBoAHasA CyMMBbI, IPOU3Be/eHUS, Bu6anoteka LJOK
YacTHOTO QYHKIUH https://m.edsoo.ru/d598f201
45 [IpousBoaHasA CyMMbl, IPOU3BeJeHUS, bu6bsauoTteka [JOK
YacTHOTO QYHKIUH https://m.edsoo.ru/1de34d4d
[IpyuMeHeHUe NPOU3BOAHOMU K
46 chneAOBaHmopc])yHKuiﬁ Ha Bub.morexa LOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb Y 3KCTPEMYMBbI
[IpyuMeHeHUe IPOXU3BOAHOM K
47 chne,LLOBaHmopd)yHKuiﬁ Ha Bubmoreka LOK
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U 3KCTPEMYMBbI
48 [IpyuMeHeHUe NPOU3BOAHOM K Bub6snoTeka JOK




McCeJOBaHUI0 QYHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

https://m.edsoo.ru/0b411edd

[IpuMeHeHUe NPOU3BOAHOMU K

49 b . bubauorteka LHIOK
Uccae10BaHUI0 GYHKIIUHU Ha
A YHKI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U 3KCTPEMYMbI
HaxoxgeHre HauboJIbIIEr0 U
c0 A b bubauoTteka LHOK
Ha¥MeHblIero 3HayeHud QYHKIUU Ha
YHEI https://m.edsoo.ru/fac78f05
OTpe3Ke
HaxoxneHue HauboJIbIIEro U
1 q e'u oo 3HAYE byHK 4 bubsmoTreka LIOK
HaWMeHbLIero 3HadyeHud GYHKIUU H
YHEI https://m.edsoo.ru/fb6a8acf
OoTpe3Ke
HaxoxneHue HauboJIbLIIEro U
c9 A b bubauoTteka LHIOK
HauWMeHbIIero 3HadeHud QYHKIUY Ha
YHEI https://m.edsoo.ru/cffcb7e5
OTpe3Ke
HaxoxgeHne HauboJIbIIET0 U
c3 A b bubsmoTreka LIOK
HaMMeHblIero 3HayeHud QyHKIUU Ha
YHKL https: //m.edsoo.ru/d9469916
OTpe3Ke
HaxoxneHue HauboJIbLIIEro U
c4 q e'u oo 3HAYE byHK 4 bubsmoTreka LIOK
HaWMeHbLIero 3HadeHud GYHKIUU H
YHEI https://m.edsoo.ru/ad15000e
OoTpe3Ke
HaxoxneHue Hau6OJILIIEro U
et A b bubauoTteka LHIOK
Ha¥MeHblIero 3HayeHud QyHKIUU Ha
YHKR https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHWEe TPOU3BOAHOH AJIsI
HaXO0XJeHUd HaUuJIy4llero peleHud B
A y P bubauorteka LHOK
56 NPUKJIAJHbIX 331a4ax, JJIsi

omnpeieJIEHUsI CKOPOCTH MPOILiecca,
3ailaHHOr0 GOpMyJIoH UK rpaduKoOM

https://m.edsoo.ru/13205d80




KoHTposibHas paboTa no Teme

bubauorteka HOK

7| poussoran. Mpmrencru https://medsoo.u/BedSIo9
cg [lepBoo6pa3nas. Tabsuna Bu6anoteka LJOK
IEPBOOGPaA3HbBIX https://m.edsoo.ru/d777edf8
£9 [lepBoo6pasnas. Tabsuna Bu6anoteka LJOK
nepBOO6GPA3HBIX https://m.edsoo.ru/30c3697b
60 HHTerpas, reoMeTpUYECKUUN U bu6bsauoTteka [JOK
bU3UYECKHUU CMBIC HHTeTrpasia https://m.edsoo.ru/391272c9
61 HHTerpas, reoMeTpUYECKUUN U bu6bsauoTteka [JOK
bU3UYECKUH CMBIC UHTErpasia https://m.edsoo.ru/d359fb5f
62 WHTerpas, reoMeTpuyeCKUU U Bu6anoteka LJOK
bU3UYECKUH CMbIC UHTErpasa https://m.edsoo.ru/07eb464b
63 BerurciieHue WHTerpasa no popmyJie Bu6anoteka LJOK
HbloToHa—/lefiGHHUIA https://m.edsoo.ru/b9b225c3
64 BerurcsieHue HHTerpasa no popmy.ie bu6bsauoTteka [JOK
HbloToHa—/lefibHHUIA https://m.edsoo.ru/b800deb4
65 BeruucsieHue HHTerpasa no popmy.ie bu6bsauoTteka [JOK
HerotoHa—J/leli6HuIa https://m.edsoo.ru/f5eed075
66 BerurcsieHue HHTerpasa no popmy.ie bu6bsauoTteka [JOK
HerotoHa—Jleli6HuIa https://m.edsoo.ru/41da431a
67 CucTeMbl JIMHEWHBIX YpPaBHEHUH Bubmorexa LOK
https://m.edsoo.ru/b648235a
68 CrcTeMbl JIMHEWHBIX YpaBHEHU U Bubamorexa LJOK
https://m.edsoo.ru/5ab83864
69 Pewenve npuk/aagHbIX 3a7a4 C bubsmoTreka LIOK

IIOMOIIBIO CUCTEMbI JIMHENHBIX

https://m.edsoo.ru/a4d65ee5




ypaBHEHUU

PelieHue npuk/aagHbIX 33724 €

bubsmoTreka LIOK

70 HOMOmmeCHCTeMbI JIMHEHHDIX https://m.edsoo.ru/aa5962el
ypaBHEHHUU
CucTeMbl ¥ COBOKYITHOCTH L|eJIbIX,

71 palMOHAJIbHBIX, UPPALMOHA/IbHBIX, Bu6anoteka LJOK
N0KasaTeJbHbIX, IorapupMudyeckux https://m.edsoo.ru/48190472
ypPaBHEHUU U HEPABEHCTB
CucTeMbl M COBOKYITHOCTH L|eJIbIX,

79 palMOHAJIbHBIX, UPPALMOHA/IbHBIX, Bu6anoteka LJOK
N0KasaTeJbHbIX, IorapupMuiyeckux https://m.edsoo.ru/2dbd3859
yPaBHEHUU U HEPABEHCTB
CHcTeMbl U COBOKYITHOCTH I[eJIbIX,

73 palMOHAJIbHBIX, UPPALMOHA/IbHBIX, Bu6anoteka LJOK
N0Ka3aTeJbHbIX, IorapupMudyeckux https://m.edsoo.ru/7ab8d17e
yPaBHEHUU U HEPABEHCTB
CHcTeMbl U COBOKYITHOCTH I[eJIbIX,

74 palMOHAJIbHBIX, UPPALMOHA/IbHBIX, Bu6anoteka LJOK
N0KasaTeJbHbIX, IorapupMudyeckux https://m.edsoo.ru/81cccfe9
ypPaBHEHUU U HEPABEHCTB

7c Hcnonb3oBaHue rpadpuKoB GyHKIUM Bu6anoteka LJOK
JUISl pellieHUs] ypaBHEHUU U CUCTEM https://m.edsoo.ru/039949bf

76 Hcnonb3oBaHue rpadpuKoB GyHKIUM Bu6anoteka LJOK
JUISl pellieHUs] YypaBHEHUU U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHUe YpaBHEHUH, CUCTEM U

77 HEPaBEeHCTB K pelleHUI0 Bu6anoteka LJOK

MaTeMaTHUYeCKHUX 3a/1a4 U 33/1a4 U3
pa3JIMYHbIX 06J1aCTeN HAYKHU U

https://m.edsoo.ru/ca878deb




peasibHOU XXU3HU

KoHTposibHas paboTa no Teme

bubsmoTreka LIOK

78 ‘Mnrerpar u ero HpI:IMeHeHHH' https://m.edsoo.ru/471c735b
Cucrtembl ypaBHeHUI"
HatypaJibHbIe U 1jeJible YHUCJIa B bu6bsauoTteka [JOK
79 .
3aJlayax 13 peaJbHOM KU3HU https://m.edsoo.ru/3ceel1327
80 HaTtypasnbHble ¥ LieJible 4Mcia B Bu6anoteka LJOK
3a/layax U3 peasbHOM KHU3HHU https://m.edsoo.ru/a35a131d
81 HaTtypasnbHble ¥ LieJible 4Mcia B Bu6anoteka LJOK
3a/layax U3 peasbHOM KHU3HHU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKy JeJIMMOCTH LieJIbIX YHUCeJl Bubanotexa IIOK
https://m.edsoo.ru/51696a67
83 [Ip¥3HaKH JeJIMMOCTH LieJIbIX YHUCeI Bubanotexa [IOK
https://m.edsoo.ru/fab81c0e
84 [Ip¥3HaKH JeJIMMOCTH LieJIbIX YHUCel Bubanotexa IIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpEeHME, 06061EHUE, bubauoTteka LHOK
CHCTeMaTH3alUsl 3HaHUU. YpaBHEHUS https://m.edsoo.ru/0312cf8c
86 [loBTOpEHME, 060611IEHUE, bubsmoTreka LIOK
CHCTeMaTH3alUsl 3HaHUU. YpaBHEHUS https://m.edsoo.ru/247d2fe7
87 [loBTOpEHME, 060611IEHNE, bubsmoTreka LIOK
CUCTeMaTH3alusl 3HaHUW. YpaBHEHHUs https://m.edsoo.ru/e8b87729
88 [ToBTOpEeHUE, 06061EHUE, bubauoTteka HOK
CUCTeMaTH3alusl 3HaHUW. YpaBHEHUs https://m.edsoo.ru/1bf2fb98
89 [ToBTOpEeHME, 06061EHUE, bubauoTteka LHIOK
CHCTeMaTH3alUsl 3HaHUU. YpaBHEHUS https://m.edsoo.ru/9c44c6ca
90 [loBTOpeHUEe, 0600611EHHE, bubsmmoTreka LIOK




cucTeMaTH3alysd 3HaHUW. YpaBHeHUA

https://m.edsoo.ru/337aad59

[ToBTOpEeHME, 06061EHUE,

bubsmoTreka LIOK

o1 CHCTEMATHSALHA SHATHIH. https://m.edsoo.ru/a86014el
HepaBeHcTBa
I , 0000 )
03 | cnoremammsamen snanmd BuGorexa IOK
a ' https://m.edsoo.ru/5c45a60a
HepaBeHcTBa
I , 0000 )
03 | croremamaamn snan BuGorexa IOK
a ' https://m.edsoo.ru/19304aba
HepaBeHcTBa
I , 0000 )
94 c::TTeobf;:;(: OH:3$:::I§ Bubanotexa [IOK
3 ' https://m.edsoo.ru/c3d4b282
HepaBeHcTBa
I , 0000 )
95 CI:CBTTeOlVIp:'II‘_II/II/ISea 01/1:31]:?:::; CucreMbl Buborexa LOK
. a ' https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
I , 0000 )
96 CI::TTGOIVIID;'II‘_II/II/IBZ OH:3$:::; CucreMbl Bubanotexa IIOK
. a ' https://m.edsoo.ru/a012476d
ypaBHEHHUU
97 [ToBTOpEeHME, 06061EHUE, bubauoTteka LHIOK
cUucTeMaTH3alusl 3HaHUU. DyHKIUU https://m.edsoo.ru/d620c191
98 [ToBTOpEeHME, 06061EHUE, bubauoTteka LHOK
cHucTeMaTH3alusl 3HaHUU. DyHKIUU https://m.edsoo.ru/7017196f
99 HTorosag KOHTpoJiIbHad paboTa Buborexa LOK
P p https://m.edsoo.ru/513c9889
buo6 OK
100 HToroBast KOHTpOJIbHAsA paboTa Momorexa Ll

https://m.edsoo.ru/2276973




060611eH1e, cHCTEMAaTU3aL sl 3HAaHUH

101 3a KypcC ajireb6pbl ¥ Havyasl 1 bu6bsauoTteka [JOK
MaTeMaTH4eckoro aHaiausa 10-11 https://m.edsoo.ru/cead345e
KJIaCcCOB
06061eH1e, cHCTEMAaTU3aL WSl 3HAaHUH

102 3a KypcC ajirebpbl ¥ HavYaJl 1 bu6sauoTteka [JOK
MaTeMaTH4eckoro aHaiausa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCcCOB

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA30BATEJ/IbHOM IPOTPAMMBI

10 KJIACC
Kop, .
IIpoBepsaeMble npeaMeTHBIE pe3y/IbTAaThl 0OCBO€HHUs OCHOBHOM
poBepsAeMoro .
00pa3o0BaTe/IbHOM NPOrpaMMbl CpeJHEro 06U ero 06pa3oBaHus
pesyJsibTaTa
1 Yucsia v BbIYUC/IEHUA
11 OnepupoBaTb MNOHATHUAMU: paALUOHAJbHOE M [JIeHMCTBUTEJIbHOE
' 4YHCJI0, 0OObIKHOBEHHAS U [leCATUYHasA Ap00Ob, NPOLeHThI
12 BbinosiHATE apudMeTHYeCKHMe ONepauuu C palUoOHaJbHBIMHU U
' JleMCTBUTEJbHBIMU YUCJIAMHU
13 BeIno/sHATE NpUOGJIMKEHHBIE BbIYUCJIEHUS, HCNOJb3ys IpaBua
' OKpYTJIeHUd, [ieJlaTh IPUKU/KY Y OLleHKY pe3yJibTaTa BbIYUCIeHUH
OnepupoBaTb MNOHATHUAMU: CTeNeHb C IeJbIM IIOKasaTeJseM,
CTaHAapTHasA ¢opMa 3anucd JAeHCTBUTEJNBbHOTO 4YHCJI3, KOpPEeHb
1.4 HaTypaJbHOMW CTENEHU; UCM0JIb30BATh MNOAXOAALIYI0 GOPMY 3alUCU
JleMICTBUTE/NIbHBIX 4HMCeJ JJf pelleHUs NpPaKTU4YeCKUxX 3aZad u
npe/CcTaBJeHUs JaHHbIX
OnepupoBaTb  NOHATHAMHU: CHHYC, KOCHHYC W  TaHTeHC
1.5 IIPOM3BOJIBHOTO YIJIa; UCI0JIb30BATh 3allMCh IPOU3BOJIBHOTO YyIJa
yepe3 o6paTHble TPUTOHOMEeTpHUYeCKHe QYHKLUU
2 YpaBHEeHUd U HEpAaBEHCTBA
OnepupoBaTb NOHATUAMHU: TOXAECTBO, ypaBHEHHE, HEPAaBEHCTBO,
2.1 1jeJioe, paljMOHAJIbHOE, UPPALlMOHA/IBHOE YPaBHEHNE, HEPABEHCTBO,
TPUTOHOMETpPUYECKOe ypaBHEHHUE
22 BeinosiHATE Npeobpa3oBaHUs TPUTOHOMETPUUYECKUX BbIpaXKeHUHN U
' peliaTb TPUrOHOMeTpUYECKUE YPaBHEHUSA
BbInoyiHATE  Npeo6pasoBaHUsA  LeJblX, palMOHAJbHBIX U
2.3 MppalMOHa/IbHBIX BBIDOXKEHUH M pelllaTb OCHOBHBIE THUIIbI LieJIbIX,
palMOHabHBIX U UpPALlMOHAIbHBIX YPaBHEHUN U HEPABEHCTB
2.4 [IlpuMeHATs ypaBHeHMA W HepaBeHCTBA /JJid  pelleHusd




MATEeMATHUY€CKUX 3a4a4 U 3ada4Y U3 PA3JINIHbIX obJsiactei HayKHU U

peasibHOU )XU3HU

MO,ELe.HI/IPOBaTb peasibHble CUTyallUKM Ha  A3bIKE a.Hl"e6pr,

COCTaBJIAITb BBbIPA)KEHHUS, YpaBHEHUs, HepaBEHCTBA IO YCJIOBHUIO

25 3a/la4yM, UCcaeZl0BaTb NOCTPOEHHble MOJeJU C UCHO0JIb30BaHUEM
anmnapara ajareopbl
3 ®dynkuuu u rpadpuku
OneprpoBaTh NOHATUAMU: QYHKIMSA, CHOCOOBI 3a/laHUsl PYHKIMHY,
3.1 006/1aCcTh Oonpefie/ieHUsI U MHOKEeCTBO 3HaUeHUW QYHKLUHU, rpaduK
byHKIIMY, B3AUMHO 00paTHble QYHKIUU
3 OneprpoBaTb NOHATUSAMU: YETHOCTb U HEYETHOCTb QYHKIMHU, HYJIU
' bYHKIMY, TPOMEXYTKHU 3HAaKOIIOCTOSIHCTBA
3.3 Ucnosnb3oBaTh rpaduku QyHKIUHN AJig pellleHns] ypaBHEHU N
3.4 CTpouTh U 4YuTaTh rpaduKy JUHENHON QYHKLMH, KBaJpaTUYHOU
' byHKIMY, cTeneHHOW QYHKIIMU C LleJIbIM IoKa3aTeeM
Ucnonb3oBaTh rpaduku QyHKIUN AJ15 UCCIe0BaHUSA MPOLLECCOB U
3c 3aBUCUMOCTEN TMNpHU pelleHUWU 3aJad U3 /JpYTrux y4eOHBIX
' npeJAMeTOB Y peaJbHOW >KU3HH, BbIpaXaTb QopMyJIaMU
3aBUCUMOCTH MeX/y BeJIMYMHAMU
4 Hayasa maTeMaTHyeckoro aHaaiusa
a1 OnepupoBaTb HOHATHUSAMU: 10C/1e/0BaTeJbHOCTD,
' apudMeTHYeCcKas U reoMeTpHUYecKas IPOrpeccuu
OnepupoBaThb NOHSATHUSIMU: OEeCKOHEUYHO yObIBao1ast
4.2 reoMeTpuyecKkasl Mporpeccysi, CyMMa OeCKOHEeYHO YObIBalollen
reoMeTpHUYECKON IPOrpeccruu
4.3 3azaBaThb [10C/Ie,0BATEJbHOCTH Pa3JIMYHBIMU CIOCO6aMHU
44 Hcnosb30BaTh CBOMCTBA NOCJIEe40BaTEJbHOCTEN U IPOTPECCUN [JIA
' pellleHMd peaJbHbIX 3a/ia4 NPUKJIAJHOT0 XapaKTepa
5 MHo>xecTBa U JIOTHKa
- OnepupoBaTb  NOHATUAMU:  MHOXKECTBO,  OllepalMud  Haj
' MHOXXeCTBaMHU
5o Wcnosnb30BaTb  TEOPETUKO-MHOXXECTBEHHBIM  ammapar  JJd

OIIMCaHHUA peaJIbHbIX IIPOLECCOB U HBHEHHﬁ, Ipu pemeHrn 3aaa4




U3 IPYTUX y4eOHbIX IpeMEeTOB

Ol'IepI/IpOBaTb IIOHATHAMUA: oOllpegesieHue, Teopema, CJIeACTBHE,

>3 JO0Ka3aTeJbCTBO
11 KJIACC
Koj, .
IIpoBepsieMble IpegMeTHbIE pe3y/ibTaThl 0OCBO€HHUSI OCHOBHOM
npoBepsieMoro -
oGpa3oBaTe/IbHOM NPOrpaMMbl CpeAHEro o6uero 06pa3oBaHus
pe3yJibTaTa
1 Yuca ¥ BbIYHC/IEHUA
OnepupoBaTh  MNOHATUSIMU:  HaATypaJibHOe,  IeJioe  YHUCJIO;
1.1 WCMNO0JIb30BaTh NMPHU3HAKU JEJIUMOCTHU IeJIbIX 4YHCeJs, pa3Jio’KeHHUe
YUCJIa HA IPOCThble MHOXKUTEJIM AJI5 pellleHUs 3a7a4
1.2 OnepupoBaTh MOHATHUEM: CTENEHD C PaljMOHAJIbHBIM I0Ka3aTeleM
13 OnepupoBaTh MOHATUSAMU: JiOoTapudM 4YMCIA, [AeCATHYHbIE U
' HaTypasbHble JIoTapUPMbI
2 YpaBHeHUd ¥ HepaBeHCTBA
[IpyMeHATb CBOMCTBA CTeNeHU il MPeo6pa3soBaHUsl BbIpaXKEHUH,
21 ONepupoBaThb MOHATUSAMM: T[OKa3aTeJbHOE ypaBHEHUE U
' HEpPAaBEeHCTBO;  pelllaTb OCHOBHbIE  THIbI  I[OKa3aTeJbHbIX
yPaBHEHUU U HEPABEHCTB
BBINOJIHATH npeo6pa3oBaHUSA BbIpa>KEHUH, coieprKalux
22 Jorapudmbl;  OMepupoOBaTb MOHATHUAMU: JorapudpMUUecKoe
' ypaBHEHHME W  HEPABEHCTBO; pellaTb OCHOBHbIE  THIIbI
JlorapudMHUYeCKUX YpaBHEHUH U HEPABEHCTB
23 Haxoguthb peleHuUs NpPOCTENIIUX TPUTOHOMETPUYECKUX
' HEpPaBEHCTB
OnepupoBaTh MOHATUSIMU: CHUCTeMaA JIMHEHWHbIX YPaBHEHUH U eé
2.4 pelleHWe; HCHO0JIb30BaTh CHUCTEMY JIMHEWHBIX YpaBHEHUH [Jis
pelleHUsI MpaKTUYeCKHUX 3a/1a4
”c HaxoguTh pelieHUss MNPOCTEUIIMX CUCTEM U COBOKYIHOCTEU
' palMOHa/JIbHBIX YPAaBHEHUW U HEPABEHCTB
2.6 MogenvpoBaTh peajibHble CUTyalldM Ha sA3blKe aJyreo6phl,




COCTaBJIATb BbIPpaK€HHA, YPABHEHHUA, HEPABEHCTBA U CUCTEMBI I10
YyCJIOBHIO 3aJa4uy, Hccien0BaThb IMOCTPOEHHbIE MoAaen C

HCIIOJIb30OBAHHUEM allllapaTa aJH‘e6pr

®yHKIMYU U TpadUKU

3.1

OnepupoBaTh NOHATUSIMU: NepUOAUYecKass PYHKIUS, TPOMEKYTKU
MOHOTOHHOCTM  QYHKIMM, TOYKM  3KCTpeMyMa  QYHKIMY,
HauboJiblllee U HauMeHbllee 3HaYeHUs1 QYHKLUU Ha MPOMEXYTKE;
UCNOJIb30BaTb HX JJid  HUCCAeJ0BaHUA QYHKLUMM, 33aJaHHOU

rpadpukomM

3.2

OnepupoBaTh NOHATUSAMU: rpadpuku M0Ka3aTeJIbHOM,
JorapudMUYeCcKOr U TPUTOHOMETPHUYEeCKUX QYyHKLUH; U300paKaTh
MX Ha KOOpPJMHATHOM INJIOCKOCTHM M MCMOJIb30BaTh JJI1 pelleHUs

ypPaBHEHHUU U HEPABEHCTB

3.3

N306pakaThb Ha KOOPJAUHATHOW MJIOCKOCTH TIpaduKH JIMHEHHbIX
ypaBHEHUU U UCI0JIb30BATh UX [JIsl PellleHUsI CUCTEMbI JIMHEHHBIX

ypaBHEHUU

3.4

Hcnonb3oBaTh rpaduku GyHKIMN A/ UCCIe0BaHUSA MIPOLLECCOB U

3aBUCHMOCTEN U3 APYTIUux y‘{e6HbIX AUCLHHUIIJIMH

Hayajsia MaTeMaTH4eCKOT0 aHa/IM3a

4.1

OnepupoBaTh MOHATHUSAMU: HelpepbiBHAsA QYHKLUSA, IPOU3BO/HAS
$YHKLMY; MCMOJIb30BaTh reOMeTPUYEeCKU U GU3UYECKUH CMBICI

NPOU3BOJHOM /1Sl pellleHUs 3a7a4

4.2

HaxoauTh npousBojHble 3j€MeHTapHbIX QYHKLWHM, BBIYUCAATH

IIPOM3BO/JIHblE CYMMBI, IPOM3BeAEeHUS, YACTHOTO QYHKLUH

4.3

Hcnosb3oBaTh [MPpOU3BOAHYIO Jid HCCIeO0BAHHA CIDYHKLU/II/I Ha
MOHOTOHHOCTDb H 3KCTPEMYMEBEI, [MPUMEHATDb pe3yJjabTaThbl

HCCjieA0BaHUA K IOCTPOEHHUTIO Fpa(l)I/IKOB

4.4

Hcnonp3oBaTh MNpOMN3BOJHYKO [JIA HAXOXJE€HHUA HaAWJIYy4dlIero
peumieHrnd B IPpUK/IAAHbIX, B TOM 4YHCJI€ CONAJIbHO-3KOHOMHNY€ECKHX,

3aJladyax

4.5

OHepI/IpOBaTb NNOHATHUAMM: nepBoo6pa3Haﬂ N UHTeEerpaJi; IOHUMATb

reoMeTpruyuecKul U pusandecKuil CMbICJI UHTErpaja

4.6

HaxoauTh nepBoobpasHble 3/ieMEHTAPHbIX QYHKLUUN, BbIYUCAATH

uHTerpaJs no ¢popmyJie Horotona - JleiibH1na




4.7

PemlaTh npukIafHble 3aJaud, B
3KOHOMHUYECKOTO U  (PHU3UYECKOTr0

MAaTeMaTHU4Y€CKOI'0O aHaJIn3a

TOM 4HuCJIe

XapakKTepa,

CoLIMaJIbHO-

CpeACTBaMU




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC

[IpoBepsieMblii 3/J1IEMEHT COAepP KaHUSs

Kog,
1 Yucna v BbIYUCIEHUA
PanunoHasnbHble 4uciaa. OObIKHOBEHHble M JeCATUYHble JApO6OH, MPOLLEHTHI,
OecKOHe4YHble MepuoJUYecKre [Jpobu. ApudMeTuyeckue omnepayuud C
1.1 palMOHaJbHBIMM  4YMCJIaMH, M[peoOpa30BaHUS  YUCJAOBBIX  BbIpaXKEHUH.
[IpuMeHeHHe ApoOeld U NPOLEHTOB /JJis pellleHHWd NPUKJIAAHbIX 3aJad U3
pPa3JIMYHBIX OTpac/ied 3HAaHUM U peaJibHOU XXKU3HU
JleicTBATeNbHBIE 4HCJA. PanuoHa/lbHble W HMppallMOHA/IbHBIE YHCJA.
12 ApudmeTndeckre onepanuu € AeWCTBUTEJNbHBIMU YHcaaMu. [IpubamxéHHbIe
' BbIYUC/IEHUS], TpaBUJa OKpYyIJIeHUs, MNPUKUJIKA W OIleHKa pe3yJbTara
BBIYUCJIEHUN
CteneHb Cc UeablM 1nokasaTeseM. CrangapTHass  ¢dopma  3alUCcH
13 JleCTBUTeNIbHOTO 4uc/aa. Hcnosb3oBaHue noaxoAsued GopMbl 3anucu
' JleMCTBUTEJIbHBIX YHCeJl I/I pellleHUs NPaKTUYeCKUX 3a/a4d ¥ NpeACcTaBIeHus
JIQHHBIX
14 ApudmeTnyeckuii  KOpeHb  HaTypaJbHOM  cTenmeHU.  JleficTBUs ¢
' apudMeTUYeCKMMHU KOPHAMU HATYpaJIbHOM CTelleHU
L5 CHHYC, KOCMHYC W TaHTE€HC YHCJOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YA CJI0BOT0 apryMeHTa
2 YpaBHeHUd ¥ HEpaBeHCTBa
2.1 ToxaecTBa U TOXAeCTBEHHbIe TPeobpa3oBaHUs
29 [Ipeo6pasoBaHue TPUTOHOMETPHUUYECKUX BBIpAXXEHUU. OcHOBHbIE
' TPUTrOHOMeTpHUYecKue GopMyJibl
23 YpaBHeHHe, KOpeHb YpaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeToy,
' MHTEepBaJIOB
2.4 PelieHue 1je/1bIX ¥ JPOOHO-paAlMOHATbHBIX yPaBHEHUUN U HEPABEHCTB
2.5 PeleHue vppanoHa/lbHbIX YpPaBHEHUM U HEPABEHCTB
2.6 PeleHre TpUroHOMeTPUYECKUX YPABHEHUN




27 [IpyuMeHeHUe ypaBHEHHUI U HEPABEHCTB K pelleHUI0 MaTeMaTUYeCKHX 3a/a4 U
' 3a/1a4 U3 pa3IMYHbIX 06/1aCTEX HAYKU U pea/ibHOU KU3HU
3 ®yHKUUU U rpadUKU
31 ®yukius, cnocobs! 3afaHusa PyHkuuu. ['padpuk ¢pyHkyuu. B3aumMmHo o6paTHbIe
. GYHKIIUM
32 O6s1acTh ompejiesieHUsT U MHOXECTBO 3HayeHUMW PyHkuuu. Hynaum ¢yHKuuu.
' [IpoMexKyTKHU 3HAKONOCTOSIHCTBA. Y8THBIE U HEYETHbIE QYHKIIUU
33 CteneHHast pyHKIMs C HAaTypaJbHbIM U 1|eJIbIM NoKa3aTeseM. E€ cBoiicTBa u
' rpaduk. CBoMicTBa U rpad MK KOPHSA N-0U CTENEeHU
34 TpuroHomeTrpuyeckass OKpPYKHOCTb, OIpeJieJieHUe TPUTOHOMETPUUYECKUX
' bYHKIMI YU C/I0BOTO apTyMeHTaA
4 Hauyasia MaTeMaTHU4yeckoro aHaau3a
i1 [locnenoBaTeIbHOCTH, CHOCOOBI 3aaHus NOC/IeJOBAaTEJNbHOCTEN.
' MoHOTOHHBIE N0C/Ie0BATENBHOCTU
ApudmMeTHndeckass U reoMeTpudeckasl nporpeccud. beckoHeyHo yO6bIBaroLiast
reoMeTpuyecKas porpeccus. CymMma 6eCKOHEYHO yObIBatoLei
4.2 reoMeTpuyecKoun NPOTPECCUH. ®opmyna CJI03KHBIX IPOLIEHTOB.
Wcnonp3oBaHWe NpPOTpeccHM [Jfl pelleHUs peasibHbIX 3aZad NPHUKJIALHOTO
XapakTepa
5 MHo>ecTBa U JIOTHKaA
MHokecTBO, onepauuyd HajJ MHOXecTBaMH. /Jluarpammbl Jisiepa - BenHa.
- [I[pyuMeHeHHe  TeOpeTHKO-MHOKEeCTBEHHOr0  amnmapara /JJd ONHCaHUA
' peasibHbIX MPOLIECCOB U SIBJIEHUU, NPU pellleHUr 3aJad U3 JPYrux y4eOHbIX
npeAMeTOB
5.2 OnpegeneHye, TeopeMa, C/1e/CTBUE, J0KA3aTeIbCTBO
11 KJIACC
Kop, IIpoBepseMblil 31IEMEHT COAEPKaAHUSA
1 Yucsa ¥ BbIYUCIEHUA
1.1 HaTypasibHble U 1jesible yucia. [[pysHaky JeJIMMOCTH LieJIbIX YUCel
1.2 CreneHb C payMOHAJIbHBIM NOKa3aTesaeM. CBOMCTBA CTeNleHU
1.3 Jlorapudm yucna. JlecaTUdHble U HATypaJibHbIe JIOTapudPMbl




YpaBHeHUd U HEpaBEeHCTBaA

2.1 [Ipeo6pasoBaHMe BbIpaXKeHUH, coAepKaliuX J1orapupmbl
22 [Ipeobpa3oBaHre BhIpaXKeHUH, COZleprKallUX CTeNeHU C paljMOHa/IbHbIM
' 1oKa3saTeJsieM
2.3 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [lokasaTe/ibHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuryeckue ypaBHeHUs1 U HepaBeHCTBa
26 CucteMbl JIMHEMHBIX ypaBHEeHUU. PellleHue NMpPUKJIAAHBIX 33/a4 C MOMOLLbIO
' CHUCTeMbl JIMHENHBIX YPaBHEHU U
2.7 CucTeMbl ¥ COBOKYITHOCTH PAallMOHA/IBHBIX YPAaBHEHUH U HEPABEHCTB
28 [IpuMeHeHUe ypaBHEHUH, CUCTEM M HEPABEHCTB K pelIeHHI0 MaTeMaTUYeCKUX
' 3a/ay4 M 33/1a4 U3 pa3/IMUHbIX 006J1aCTeN HAYKU U peaibHOM KU3HU
3 ®dynkuuu ¥ rpadpuku
®yuknusda. [lepuoguueckue GpyHkiyu. [IpoMexxyTKM MOHOTOHHOCTH QYHKLUH.
31 MakcuMyMbl 1 MUHMMYMbl GyHKIMU. Hanbosibllee 1 HauMeHbllee 3HaYeHUe
bYHKIIMY HAa TPOMEXYTKe
3.2 TpuronomeTrpuyeckue QyHKIIMU, UX CBOMCTBA U rpadUKHU
3.3 [TokazaTesnibHada U JorapupmMudeckas GyHKI MU, UX CBOMCTBA U rpadUKH
34 Hcnonb3oBaHue rpapukoB GYHKLUU /i1 pellieHUs] ypaBHEHUU U JIMHEWHbIX
' CUCTEM
Ucnonb3oBaHnue rpadukoB OQYHKLMH [ HCCAe[0BaHUSA TPOLECCOB U
3.5 3aBUCUMMOCTEN, KOTOpble BOSHUKAIOT NIPY pellleHUH 33/Jja4d U3 JpyTrUX y4eOHbIX
NpeJMeTOB U PeaJIbHOW KU3HU
4 Hayasa maTeMaTHyeckoro aHajaiusa
4.1 HenpepeiBHble GyHKIMU. MeTo, MHTEPBAJIOB /1S pellleHUsI HEPaBEeHCTB
42 [IlpousBogHass  ¢yHknuu. [leomeTpudyeckui. U  GU3UYECKHH  CMBICH
' NPOU3BOJHOU
43 [IpousBojHble  3jieMeHTapHbIx  QyHKUMA.  DopMysbl  HaxoXAeHHS
' IIPOU3BOJHOW CyMMBbI, IPOU3Be/eHNUS U YaCTHOTO QYHKLUH
[IpuMeHeHHe NPOU3BOAHOM K UCCJe[OBaHHUIO QYHKIMU HAa MOHOTOHHOCTb U
4.4 akcTpeMyMbl. HaxoxaeHre Haubo/IblIero 1 HAaMMeHbLIero 3HayeHus GQyHKLIUU
Ha OTpe3Ke
4.5 [IlpuMeHeHHe MNPOU3BOJHOU [JI1 HAXOXAEHUS HAW/Iydyllero pelleHdud B




NPUKJIAJHBIX 3ajJladyaX, [AJis1 ONpeJesieHUsI CKOPOCTH IMpoliecca, 3aJlaHHOTO

dbopmysoit uau rpapukom

4.6

[lepBoo6pasHast. Tabsuia nepBoo6GpPaA3HBIX

4.7

WHTerpas, ero reoMeTpu4ecKMd H GU3NYECKUH CMbICA. BbluncieHune

uMHTerpaJsa no ¢opmyJsie HetotoHa - JlelibHUIA




ITPOBEPAEMBIE HA EI' 10 MATEMATHUKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHOM OEPA30BATEJ/IbHOM ITPOTPAMMBI CPEJTHETO OBILIETO

OBPA30BAHUA

Ko,
NpoBepsAEeMOro
TpeGoBaHMSA

IIpoBepsieMble TPeGOBAHMS K MPEeAMETHBIM pe3y/ibTaTaM
OCBOEHMSI OCHOBHOM 06pa30BaTe/IbHOM NMPOrpaMMbl CpeJHET0
o61ero o6pa3oBaHusa

BiajeHve MeToJaMM [0Kas3aTeJbCTB, aJIrOPUTMaMM pelleHUs
3a/jay; yMmMeHue GOpPMyJUpPOBaTb M ONEpPUPOBATb IOHATHUAMU:
onpejiejieHUe, aKCUOMa, TeopeMa, CJeJCTBUe, CBOMCTBO, IPU3HAK,
Jl0Ka3aTeJbCTBO, PaBHOCHJIbHble QOPMYJIMPOBKH; NPUMEHATh HUX;
yMeHue QoOpMyJHpOBaTb OOpaTHOeE W  MNPOTHUBOMOJIOXKHOE
yTBEp:KAeHUe, TNPUBOAUTH INpPUMepbl U  KOHTPIPHUMEDHI,
MCI0JIb30BaTh METOJ, MaTeMaTH4YeCKOM HWHAYKLHWH; NPOBOAUTH
JlOKa3aTeJIbHble pacCyXJeHUsl NpPU pelleHUH 33/a4, OLEeHUBATb
JIOTUYECKYI0 NMPABUJIBHOCTb PACCYyKAEHUM; YyMeHHe ONepupoBaTh
NOHSAATUSIMU:  MHOXECTBO, IIOJMHOXECTBO, OIepanud  Haj
MHOXXEeCTBaMU; yMeHUe MCIO0JIb30BaTh TEOPETUKO-
MHOXXeCTBEHHbIN anmnaparT /JJs ONHCAaHUs peasbHbIX IPOLLECCOB U
sIBJIEHUH Y NPU pellleHHH 33Jjay, B TOM YHCJe U3 APYTUX Y4yeOHbIX
npeJMeTOB; YMeHHe ONepUpOBaTb NOHATHUAMHU: rpad, CBA3HBIN
rpad, AepeBo, LHUKJ, rpad Ha IJIOCKOCTH; YMeHHUe 33aJaBaTb M
ONMUCBIBATH rpad bl pasJIMUHBIMU CIOCOGAMHU; UCII0JIb30BATh Ipadbl

IIpH pelieHrUH 3aaa4

YMeHue onepupoBaTh MNOHATHUSAMMU: HaTypaJbHOe 4YHUCJO, Iiesoe
4YHCJIO, CTeNeHb C ILeJbIM IOKa3aTesieM, KOpeHb HaTypaJibHOU
CTeNeHH, CTeleHb C palMOHAJbHbIM IIOKa3aTeJjieM, CTeleHb C
JleICTBUTE/IbHBIM [T0OKa3aTeJseM, JJorapudM 4ucia, CHHYC, KOCUHYC
M TaHIEeHC INPOM3BOJIBHOTO YMCJI3, OCTAaTOK MO MOAYJIO,
pallMOHA/JIbHOE 4YMCJI0, HWppalMOHa/JbHOE YHCJI0, MHOXeCTBa
HaTypaJIbHbIX, LeJblX, PAallMOHAJIbHBIX, JEeUCTBUTEJIbHbIX YHCeJ;
yMeHHe UCN0JIb30BaTh NPU3HAKH JieJIMMOCTH, HAaUMeHbLIMH 001 KH
JleJIUTeNlb 1 HaMMeHblllee 001lee KpaTHOe, aJroput™m EBk/iuja npu
pelleHMM 3aJa4y; 3HAKOMCTBO C pa3JIMYHBIMU IMO3ULHUOHHBIMHU

CUCTEMaMH CYHCJIEH U, yMeHHue BBIIIOJIHATD BbIYHUCJ/IEHHUE




3HAaYeHUH U MnpeobOpa3oBaHUs BbIPpaAXKEHUH CO CTENEeHSIMU U

JorapupmMamy, npeobpa3oBaHus JIpOOHO-pallMOHAIbHbBIX
BbIpa)KEeHUH; yMeHHe onepupoBaTh NOHATHUAMU:
110CJIel0BATEbHOCTb, apudmeTunyeckas nporpeccus,
reoMeTpuyecKas nporpeccus, 6eCcKOHeYHO yObIBaroL1ast
reoMeTpuyecKas nporpeccus; yMeHHe 3a/jaBaThb

10C/Ie0BaTeJIbHOCTH, B TOM 4YHC/JIe C MOMOLIbI0 PeKypPPeHTHBIX
bopMyJ; yMeHHe OlepUpOBaTh NMOHATUAMU: KOMILJIEKCHOE YHCJIO,
CONpPSXKEHHblE  KOMIUIEKCHbIEe 4YHCJA, MOAYJb U  apryMeHT
KOMILJIEKCHOTO 4ucJaa, (GopMa 3anucd KOMILJIEKCHBIX YHCeJ
(reoMeTpuyeckasi, TpPUrOHOMeTpUYecKass U ajrebpavyeckas);
yMeTb IPOU3BOAUThL apuPMeTHUIECKHE JeCTBUSA C KOMIIJIEKCHBIMU
YHCJaM{; NPUBOJUTH NpPHUMeEpPBbl HCNOJIb30BaHUA KOMILJIEKCHBIX
YyuceJs; ONEPUPOBATh MNOHATUAMHU: MaTpuua 2x2 U 3x3,

onpeJiesiMTes b MaTPULbl, FeOMeTPUYECKUI CMBIC/ ONIpeseIuTeNs

YMeHue ONepUpPOBaTh NOHSTHUAMU: palMoHabHbIE,
VMppalyoHaJbHbIE, NoKa3aTeJbHblE, CTeNeHHbIE,
JorapudmMuyeckue, TPUTOHOMETpPUYECKHUE ypaBHEHHS U

HepaBeHCTBa, UX CHUCTEMbl; YMeHHe ONepHpoBaThb IMOHATHUAMU:
TOX/JeCTBO, TOXJeCTBeHHOe IpeobOpa3oBaHUe, ypaBHEHHE,
HepaBeHCTBO, CUCTeMa YpaBHEHUN U HEPaBEHCTB, PAaBHOCUJIbHOCTb
ypaBHEHHH, HepaBeHCTB M CUCTEM; YMeHHe pellaTb YpaBHEHWUS,
HepaBeHCTBA U CUCTEMBI C TOMOILbIO PAa3JIMYHbIX IPUEMOB; pelliaTh
ypaBHeHHs, HEPABEHCTBA U CHUCTEMbl C NapaMeTpOM; NPUMEHATb
ypaBHeHHs, HepaBeHCTBA, MX CUCTeMbl JJid  pelleHus
MaTeMaTUYeCKHUX 3aJiad ¥ 3a/jad U3 pa3/IMYHbIX 06JlacTell HAYKU U

peasibHOU )XKU3HU

YMeHue onepupoBaTb NOHATUAMU: QYHKLHUSA, YETHOCTb QYHKLMH,
NepUuoUYHOCTD byHKI MY, OTPaHUYEHHOCTh byHKLMY,
MOHOTOHHOCTb (YHKIMH, IKCTpeMyM (YHKIUH, HAUOOJIblIEe U
HauMeHblllee 3HaYeHUs QYHKLMM Ha NPOMEXYTKe, HelpepblBHas
byHKIMA, acuMnToThl rpaduka ¢yHKLUU, MepBas U BTOpas
npou3BoJHasA (QYHKLUH, reOMeTpUYeCKUd U (PU3NYECKUH CMBIC
NpPOU3BOJHOM, NepBOOOpa3Hasi, onpeAeEHHbIA UHTErpasl; YyMeHue

HaXOJUTh aCMMNOTOTHI rpaduka QYHKLMH; yYMeHUEe BbIUUCAATh




IPOU3BO/IHbIE CyMMbI, NPOU3BEJ€HUs], YACTHOIO U KOMIIO3ULIUHU
bYHKIMM, HAX0IUTh YpaBHEHUE KacaTeJbHOU K rpaduKy QyHKIMY;
yMeHHe HaXOAUTb IPOU3BO/HbIE 3/1eMeHTAapHbIX QYHKIUH; yMeHHe
UCIO0JIb30BaTh INPOU3BOAHYH JJs  MCCAeLoBaHUA QYHKLHUH,
HaxoJUTb HaWboO/blIMe U HaUMeHblIWe 3HauyeHUs QYHKIUH;
CTPOUTb TrpaduKM MHOTOYJIEHOB C HCNOJIb30BaHMEM anmnapara
MaTeMaTU4YeCKoro aHaju3a; INpPUMEHATb [POU3BOJAHYIO A
Hax0X/,eHUsl HauJy4dllero pelleHUs B NPUKIAJHBIX, B TOM 4HCJIe
COLIMA/IbHO-IKOHOMMUYECKUX M (PU3MYeCcKUX 3ajlayax; HaxoJUTb
VoAU U 00bEMBI QUTYyp C MOMOLIbID MHTErpasa; NpUBOJUTH
npuMepbl MaTeMaTUYeCKOTO MOJEJUPOBAHUS C  IOMOIIbIO

auddepeHHaTbHBIX YpPABHEHUN

YMeHHe onepupoBaTh MOHATUAMM: Ipaduk GYHKILUH, oOpaTHas
byHKIMA,  KoMmmo3ulusg — QYHKUMM, JMHeWHas  QyHKIUS,
KBaZipaTU4yHasd (QYHKIMs, palUoHa/JbHasg (QYHKLUS, CTelneHHas
byHKL M, TPUTOHOMETpUUYECKUE byHKIUH, obpaTHble
TPUTOHOMETpUUECKUE byHKI MY, nokKasaTeJibHas U
gorapudmuyeckass  QyHKLUHMH; yYMeEHHE CTPOUTb  Tpaduku
VM3y4YeHHbIX QYHKIUM, BBINOJHATH Npeobpa3oBaHUsi TrpaduKOB
OYHKIMH, HCNOJIb30BaTh TrpadUKH i1 HU3yYeHUs MPOLECCOB U
3aBUCUMOCTEH, MNpU pelleHUud 33aJad M3 JPyTUX Y4eOGHbIX
npeAMEeTOB W 33/la4 U3 peasibHOM XU3HU; BbIpakaTb pOpPMyJIaMHU
3aBUCUMOCTU MEXJy BeJUYMHAMH; HCIOJb30BAaTh CBOUCTBA H
rpaduku GyHKIUH JIJis pellleHUs] YpaBHEHUH, HEPaBEHCTB U 33/1a4
C mnapamMeTpaMH; H300pakaTb HA KOOPJAUHATHOW IJIOCKOCTH

MHOX>XeCTBa pelleHU ypaBHEHUU, HEPABEHCTB U UX CUCTEM

YMeHMe peliaTb TEKCTOBBIE 33/jla4M Pa3HbIX TUIIOB (B TOM YHCJIe Ha
NpOLEHThl, JOJU M YacTH, Ha JBWXKeHHUe, paboTy, CTOUMOCTb
TOBApOB M YCJIYT, HaJOr{, 3aJadyd U3 006JIacTH yHpaBJeHUS
JIUYHBIMU M CeMeWHbIMU (UHAHCAMM); COCTABJATbH BbIPaXK€HUS,
ypaBHeHHs, HepaBeHCTBA M KX CUCTEMBbl 10 YCJIOBUIO 3aJayH,
uccae0BaTh NoJIy4eHHOe peleHue U OLleHUBAaTh
IpaBJONOJ00HOCTb  pe3y/JbTaTOB; yYMeHHEe  MOJeJMpOBaTh
peasibHble CUTyalldM Ha f3blKe MaTeMaTHKH; COCTaBJATH

BbIpaK€HUsl, YypaBHEHUs], HePAaBEHCTBA U UX CUCTEMBI 110 YCJIOBHUIO




3a/ia4dy, HUCCiIeJOoBaTb MNOCTPOEHHbIE MOJEJIN C HCIIOJIb30OBAHHUEM

annapara aJreopbl, UHTEPIPeTUPOBATh M0JyYeHHbIN pe3yabTaT

YMeHHe onepupoBaTb MOHATUSIMM: CpejjHee apUPMeTHYEeCKOe,
MeJlMaHa, HauboJbllee U HauMMeHbllee 3HAa4yeHWs, pasMax,
JIMCIIepCHs], CTaH/IapPTHOE OTKJIOHEHHWE YUCI0BOTO HAbopa; yMeHHe
U3BJIEKaTh, UHTEPIPETUPOBATh HHPOPMALMIO, IPEICTABIEHHYIO B
TabJuLaX, Ha JuarpaMMmax, rpadukax, OTpaKkalollyl CBOHCTBa
peasibHbIX MPOLECCOB U SIBJEHUH; MPeJCTaBIATh UHGOPMALUIO C
NOMOLIbI0 TabGJHI, U JAUarpaMM; HCCJAeJ0BaTb CTAaTUCTHYECKUE
JlaHHble, B TOM 4YHCJe C IpUMeHeHUEM rpaduyecKUux MeTOJ0B U
3JIEKTPOHHBIX CPEACTB; rpadUyecKd HCCAe0BaTb COBMECTHbIE
HabJIloJleHHs € MOMOLIbI0 JUarpaMM pacceMBaHUS U JIMHEMHOHN

perpeccuu

YMeHue onepupoBaTh NOHATUAMU: CJAYYaWHbIM ONBIT U CAy4YanHOe
COObITHE, BEPOSAATHOCTD CAYYalMHOI'0 COOBITHS; YMEHHWE BbIYUCAATD
BEPOAATHOCTb C  HCNOJIb30BaHWEM TrpadpUUecKux MeTO/0B;
IPUMEHATb (QOPMYJbl CJI0XKEHUS WM YMHOXXEHHUS BepPOSTHOCTEW,
bopMmyny  moOJIHOHM BEPOSITHOCTH, dbopmyny  Bepnysiy,
KOMOUHaTOpHble GaKTbl U (GOpPMYyJibl; OLlEHUBATb BEPOSITHOCTHU
peasibHbIX COOBITUH; YyMeHHe ONlepUpPOBaTh MOHATUAMU: ClydyaliHas
BeJIMYMHA, pacrnpejie/leHMe BepoATHOCTeH, MaTeMaTU4ecKoe
OXWJaHWe, JUCIepCUsa U CTaHJApTHOe OTKJIOHEeHHe CJIy4anHOU
BeJIMYMHBI, QYHKL WU paclipesie/leHUs U IJIOTHOCTH paBHOMEPHOTO,
NI0OKa3aTeJbHOI0 M HOPMaJIbHOIO paclpefie/IeHUH; yMeHHe
MCII0JIb30BAaTh CBOMCTBA U3YYEHHBIX pacnpe/ie/leHUH [/ pelleHus
3a/jlay; 3HAKOMCTBO C NOHATHUAMU: 3aKOH GOJIBLIMX YHUCeJ], METO/ bl
BbIOOPOYHBIX HCCA€JJOBAaHUN; yMeHHe MPUBOAUTbH IpUMeEpHI
NpOsIBJIEHUS 3aKOHA OOJIbIIMX 4YMUCeJ B HPUPOAHBIX H
OOLLeCTBEHHBIX SIBJIEHUAX; YMEHHe OlepupoBaTb MOHATHUAMU:
COoYeTaHHUe, 1lepecTaHOBKa, YU CJI0 COYeTaHUH, 4YHCJIO0
1epecTaHOBOK; 6uHoM  HbloOTOHa;  yMeHUMe  NPUMEHATH
KOMOUWHATOpHble (GaKTbl W pPACCYyKJEHUs [Jisl pelleHUsl 3ajay;
OLlEHUBAaTb BEPOATHOCTU peaJbHBbIX COOBITUH; COCTAaBJATH
BEPOSATHOCTHYI0 MOJieJib M HWHTepPNpeTUpOBaThb IOJYYEeHHbIH

pe3yJbTaT




YMeHHe omepupoBaTb MOHATHUSIMU: TOYKA, NpPsAMasi, IJIOCKOCTD,
NPOCTPAHCTBO, OTPE30K, JIy4, BeJUYMHA YrIJa, IJIOCKHUH YroJi,
JIBYyTPaHHBIN YroJi, TPEXTPAHHbBIN YToJ1, CKpelLlMBaolHecs NpsiMble,
napaJ/ijieJibHOCTb U MePHeHAUKYASAPHOCTb MPSAMbIX U IJIOCKOCTEH,
yroJl MeXAy NPSIMbIMH, yroJl MeXJy NPsSIMON U IJIOCKOCTbIO, YToJl
MeXJy IIJIOCKOCTSIMHU, PaCCTOSSHHUE OT TOYKU [0 IJIOCKOCTH,
paccTosiHue MeXAY NPSIMbIMHU, PAaCCTOSSHUE MEX/y IJIOCKOCTSIMU;
yMeHHe HCI0JIb30BaThb MPU pelleHUH 3a/a4 M3yuyeHHble PaKThbl U
TeopeMbl IJIAHUMETPUH; YMEHHUE OLleHUBATh pa3Mepbl 06'bEKTOB
OKpY)KalIlero MHpPa; CTPOUTh MaTeMaTUYeCKHue MOJeNU C
MOMOIIIbI0 TeOMEeTPUYECKUX TOHATHA ¢ BeJUYUH, pellaTh

CBA3aHHbI€ C HUMHU IPpAKTUY€CKHUE 3aJa9U
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YMeHHe onepupoBaTb MNOHATUAMU: IIoWaAb GUIYpbl, 00BEM
burypnl, MHOrOrpaHHHUK, NpaBUJbHbIA MHOTOTPaHHMK, CeyeHue
MHOIOTpaHHUKA, Ky0, INapaJJesenuies, INpu3Ma, NUPaMHUAA,
durypa 1 noBepxHOCTb BpallleHUs, LUJIUHJP, KOHYC, map, chepa,
mowasb chepbl, IJIOIE@Ab MOBEPXHOCTH NUPAMHU/JBbI, NPU3IMBI,
KOHYy(a, LUJIMHADA, 06bEM Ky0a, IPSMOYT0JIbHOTO
napaJijiesieniuie/ia, NUpPaMu/ibl, IPU3Mbl, LHUJIUH/PA, KOHYC], 1apa,
pa3BépPTKAa MOBEPXHOCTH, CeYeHUs KOHyca U  LUJIHHJPA],
napaJijieibHble OCH WJIM OCHOBAHMIO, CeYeHHe Ilapa, MJIOCKOCTb,
Kacaromasics cdepbl, [UINH/PA, KOHYCA; YMEHHUE CTPOUTh CeYeHUe
MHOTOTPAaHHUKA, U300pakaTb MHOTOTPAaHHUKH, OQULypbl U
MOBEPXHOCTH BpalleHUs, UX CEYeHHUs, B TOM YHCJIEe C MOMOIIbIO
3JIEKTPOHHBIX  CpPeJACTB;  yMeHHe  NpPUMEHSITb  CBOWCTBA
reoMeTpuueckux QuUryp, caMoCTosiTeJibHO (GOpPMYJIMPOBATh
onpejiejieHUs1 U3y4aeMblXx GUIyp, BbIABAraTb TUIOTE3bl O
CBOMCTBaxX U NpH3HAKaxX reoMeTpUyeCcKUX QUIyp, 060CHOBBIBATb
WJIM ONpOBepraTh MX; yMeHHe NMPOBOAUTh KJacCUPUKaLUI0 PUTYp
0  pa3/MYHbIM  IpPU3HAKaM, BBINOJHATb  HeObOX0JHUMble

AOIOJIHUTEJ/IbHbIE IIOCTPOEHUA
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YMeHue onepupoBaTb NOHATHUSAMHU: JBUXKE€HUE B INPOCTPAHCTBE,
napaJjjieibHbli  NepeHoC, CUMMeTpUs Ha IJIOCKOCTU U B
NpPOCTPaHCTBE, MOBOPOT, Mpeobpa3oBaHUe MOA00HUS, MOA0OHbIE

burypsl; yMeHue pacrno3HaBaTb paBHble U MOJ00HbIE QUTYPHI, B




TOM 4YHCJe B MPUPOJie, UCKYCCTBE, apXUTEKType; HCIO0JIb30BaTh
reoMeTpUYeCKre OTHOIIEHUSI NPU pelleHUH 3a/jay; HaXOJUThb
reoMeTpUuecKre BeJMYHMHbI (JJUHA, yroJ, Maouajib, 06bEM) NMpU
pellleHHWH 33Jjay U3 APYTUX y4eOHbIX NPEeJAMEeTOB U U3 peasbHOU
»KU3HU; YMEHUe BbIYUCJASATb TeoMeTpUYecKHe BeJUYMUHbI (AJIMHA,
yroJs, IJolaAb, 06BbEM, IJIOIAAb MOBEPXHOCTHU), HCIOJb3ys
u3ydyeHHble ¢GOpPMyJibI M METOAbl, B TOM 4YHCJIe: IJIOLAlb
NOBEPXHOCTH MNUPAaMHU/bI, NPU3Mbl, KOHYCa, LUJIUHAPA, MJIOLAJb
chepbl; 00BEM Kyba, NPSMOYroJIbHOrO  MapaJsljesenuie/a,
NUpaMU/bI, TPU3MbI, [IUJIMHAPA, KOHYCA, IIapa; YMeHHEe HAaXOJUThb

OTHOLIEHHE 00'bEMOB MOJJOOHBIX QUTYD
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YMmenue onepupoBaTb INOHATHUAMHU. IMIPAMOYTroJibHad CHUCTEMaA
KOOpAWHAT, BEKTOP, KOOPAHWHATHBI TOYKH, KOOPAWHATBLI BEKTOPA,
CyMMa BEKTOPOB, IIpOMU3BeJE€HHE BEKTOPAa HAa YHCJIO, PA3JIOKEHHE
BEKTOpa II0 6a31/1cy, CKaJ/IdpHO€ Ipou3BeAeHHre, BEKTOpPHOe
Ipou3sBeAeHUue, yrojg Mexay BEKTOPpaMH, YMEHHE HCIIO0JIb30BATb
BeKTOprlf/'I H KOOp,E[I/IHaTHbIP'I METO/ AJ1A peumeHud

reoMeTpru4eCKHux 3aa4 1 3ajlaq ApPpyrux y‘Ie6HbIX npeaMeToB

13

YMeHHe BbIOUpPATh NOAXOASAIIMHA MeTOJ| JJis pelleHus 3aJjayu;
NOHUMaHUe 3HAYMMOCTU MaTeMaTHUKU B U3YyYEeHUU NMPUPOJHBIX U
00leCTBEHHBIX MPOLECCOB U SIBJEHHWM; yMeHUe paclno3HaBaThb
NposiBJiIeHHWe 3aKOHOB MaTeMaTUKH B HCKYCCTBE, yMeHHe
NPUBOJAUTH NMPUMeEpPbl MaTeMaTUYECKUX OTKPBITUH POCCUMCKON U

MHUPOBOU MaTEMAaTHUYECKOW HAYKHU




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA EI'3 110
MATEMATHUKE

[IpoBepsieMblii 3/IEMEHT COJePKaHUs

Ko,
1 Yucsia ¥ BIYUCTIEHUSA
1.1 HaTypasibHble ¥ Liesible yncia. [I[pu3Haky JeJIMMOCTH LeJIbIX YU Cel
12 PanyoHanbHble yucna. OObIKHOBEHHblE W [JleCATUYHbIE APOOH, MPOLEHTHI,
' O6eCcKOHeYHble IepUOJUUECKUE IPOOU
13 ApudmMeTudyeckuid  KOpeHb  HaTypaJbHOW  cTeneHW. JleHcTBUS  C
' apudMeTUYeCKMMU KOPHSIMU HATYpPabHOH CTeNeHU
14 CteneHb Cc uyesbIM NokasaTeseM. CTeleHb C palMOHaJIbHBIM IIOKa3aTeJseM.
' CBOKMCTBa CTenleHU
15 CHHYC, KOCUHYC M TaHT'€HC YUCJI0BOI'0 aprymeHTa. APKCUHYC, apKKOCHUHYC,
' apKTaHI'eHC YMCJI0BOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaATU4UHbIE U HATypaJibHbIe JIOTapUPMbl
JleficTBUTe/IbHBIE YMcaa. ApudMeTHYecKre onepanuu C AeWCTBUTEJbHBIMU
1.7 yrucaaMu. [IpubamkéHHble BbIUMCIEHUS, IPaBUJIa OKPYTJIEHUs, NPUKUAKA U
OLleHKa pe3yJibTaTa BbIYUCIAEHUH
1.8 [Ipeo6pa3oBaHue BbIpaKeHU
1.9 KoMmuiekcHble yuciia
2 YpaBHeHUd U HepaBeHCTBaA
2.1 llesble U po6HO-paLlMOHA/IbHbIE YPAaBHEHUS
2.2 HppanyoHa/sibHble ypaBHEHUS
2.3 Tpuronomerpryeckrde ypaBHEHHUA
2.4 [lokazaTesibHbIE U JIoTapuPMUUECKHE YPAaBHEHUS
2.5 llesible ¥ JpOGHO-paLlMOHAIbHbIE HEPABEHCTBA
2.6 WppanroHa/ibHble HepaBeHCTBaA
2.7 [TokazaTesibHble U JiorapudMUUYECKHEe HepaBEHCTBA
2.8 TpuroHomeTpuyeckre HepaBeHCTBa
2.9 CrcTeMbl M COBOKYITHOCTH ypPaBHEHUU U HEPABEHCTB
2.10 YpaBHeHUsd, HepaBeHCTBa U CUCTEMBI C lTapaMeTpaMHu
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MaTpuua cucTeMbl IMHENHBIX ypaBHeHUU. OnipeeivuTeslb MaTPULLbI

3 ®dyHkuuu U rpadpuku
31 ®yukius, cnocobsl 3aganusa ¢yHkuu. paduk ¢yuknyu. B3aumMmHo o6paTHbIe
' byHkuu. YéTHble M HeY€THbIE PyHKUUU. [leproaryueckue QyHKIUU
O6siacTh omnpefeseHUss U MHOXKeCTBO 3HadeHUH QyHkuuu. Hyan yHkuuu.
39 [IpoMeXXyTKH 3HAKONOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIHUH.
' MakcuMyMbl 1 MUHUMyMbl GyHKLMK. Hanbosibliee 1 HauMeHbllee 3HaYeHUe
YHKIMM Ha IPOMEXYTKE
33 CteneHHas QyHKILHMA C HATypaJbHBIM M IieJbIM NoKa3aTeseM. E€ cBoiicTBa U
' rpaduk. CBoiicTBa M rpaduK KOPHS N-0M CTeNeHU
3.4 TpuronomeTrpuyeckre GyHKIMU, UX CBOMCTBA U rpadUKU
3.5 [TokasaTesibHasA U jorapudMuyeckass PyHKINH, UX CBOMCTBA U IpadUKH
36 Touku paspeiBa. AcuMnToTbl rpadpukoB ¢yHkyui. CBoiicTBa GYHKIUH,
' HelpepbIBHbIX Ha OTpe3Ke
3.7 [TocsiefoBaTeIBHOCTH, CIOCOOBI 3a/laHUA N0C/Ie/J0BaTebHOCTEN
38 ApudmMeTudeckasds U reoMmeTpudeckass mnporpeccuu. Popmysia CI0XKHBIX
' IPOLEHTOB
4 Hayasa MaTeMaTH4ecKOro aHaausa
4.1 [IpousBoaHasa pyHkuUu. [[pon3BoHbIE 3/IEMEHTAPHBIX PYHKLUN
[IlpuMeHeHHe NMPOU3BOAHON K MCCJeJ0BaHUIO QYHKLHUH Ha MOHOTOHHOCTb U
4.2 3KcTpeMyMbl. HaxoxaeHne HauboblIero ¥ HAMMeHbILero 3Ha4eHUs YHKLIUU
Ha OTpe3Ke
4.3 [lepBoobpa3nas. UHTerpan
5 MHo2xecTBa 1 JIoTHKa
5.1 MHoecTBoO, onepayuy HaJ, MHOXKeCTBaMHU. /luarpaMmsel Jijiepa - BeHHa
5.2 Jloruka
6 BepodaTHOCTB U CTaTUCTHKA
6.1 OnucaTesibHasA CTaTUCTUKA
6.2 BeposaTHOCTb
6.3 KoM6uHaTOpHKa
7 ['eomeTpusa
7.1 @urypsbl Ha MJIOCKOCTH




7.2

[IpsiMble U NIJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKHU
7.4 Tesia 1 TOBEPXHOCTH BpalleHUA
7.5 KoopauHaThl ¥ BEKTOPBI




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbI A1 YYEHUKA

e MaTemaTuKa: a/irebpa u Hauya/la MaTEMaTUYECKOr0 aHa/IN3a, reoMeTpus. Aire6pa u
HayaJila MaTeMaTHudeckoro aHaau3sa. 10-11 kinacc. Anumos l1.A., Kossgsrux 10.M.,

TkaueBa M.B. u gp. AkijoHepHoe 0611ecTBO «M3aaTenbcTBO «IIpocBelieHre»

METOAWYECKHUE MATEPUAJIbI AJIA YYUTEJIA

1. MareMartuka: aare6pa ¥ Hayajla MaTeMaTH4YeCKOro aHa/ln3a, reomeTpus. Anrebpa
Y HauyaJla MaTeMaTuyeckoro aHaiu3a. 10-11 kiacchl: 6a30BbIi U yTJ1y0JIeHHBIN
ypoBHHU /II.A. Anumos, 0. M. Kosasirun, M.B. TkaueBa - 11-e usganue., crep. -
Mockga: [IpocBsienue,2023.-463, c.: U
2. Anre6pa 1 Hayasla MaTeMaTH4YeCKOro aHaan3a. MeTonyeckre peKOMeHJalu K.
10-11 ks1accel: yueb. nocobue s 061eo6pa3oBaTeibHbIX opranusanuii/ H.E.
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