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I[TOSACHUTEJIBHASA 3AITNCKA

Pabouass mporpamma yueOHOTO Kypca «Anrebpa ¥ Hayaja MaTeMaTHUeCKOTO
aHanm3a» 0a30BOro ypoBHs /s oOyuaroifuxcs 10 —11 kmaccoB pa3paboTraHa Ha OCHOBe
denepanbHOTO TOCYZAPCTBEHHOro 00pa3oBaTe/bHOTO CTaHAApPTa CpegHero ooiero
oOpa3oBaHusi, C y4yéTOM COBDEMEHHBIX MUDOBBIX TpeOOBaHW, TpeAbSBASEMbIX K
MaTeMaThUuecKoMy 0Opa30BaHHIO, U TPaAWLIMN POCCUCKOTO obpa3oBaHusi. Peanu3ars
TporpamMMbl 00ecTieurBaeT OBJIafieHHe K/TFOUeBLIMU KOMITETEHLIUSIMU, COCTaBJISIOIIUMU
OCHOBY /i1  CaMOpa3BUTHUSI U  HENpepbIBHOIO  00pa3oBaHUs,  I1[€JIOCTHOCTh
OOIIeKybTYPHOTO,  JIAYHOCTHOTO U TI03HaBaTeJbHOTO  Pa3BUTHSI  JIMUHOCTH
00yYaroIMXCsl.

LEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Asrebpa ¥ Hayaja MaTeMaTHMUeCKOrO aHaju3a» SIBJISETCS OJHUM U3
Hanbosiee 3HAUMMBIX B TPOrpaMMe CTapIiiliel IIKOJ/bl, TTOCKO/IbKY, C OZHON CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTa/IbHYIO 0a3y [Jiss W3y4deHUs BCEX eCTeCTBEHHO-HayUHBIX
KypCOB, a C JpYroil CTOPOHBI, (POPMUPYyeT JIOTUYeCKOoe W abOCTpaKTHOe MbIIIIeHHe
yualmxcsi Ha YpOBHe, HeOOXOJUMOM [jis OCBOEHHSI KYpCOB HWH(OPMATHKH,
00IIeCTBO3HAHMS, WCTOPWH, CJOBeCHOCTH. B paMKax [JaHHOTO Kypca yualiuecs
OBJIa/IEBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpast pOPMY/IMPYyeT CBOM
JOCTWDKEeHHUsI B MaTeMaTHueckoi dopme.

Kypc anrebppl ¥ Hauaj MaTeMaTU4YeCKOTO aHa/lv3a 3aK/IaJblBaeT OCHOBY [IIsI
YCITEIITHOTO OB/Ia/IeHUs] 3aKOHaMU (PM3WKH, XUMHU, OWOJIOTHH, TIOHWUMAaHHUSI OCHOBHBIX
TeH/IEHI[UH SKOHOMUKUA M OOIIeCTBEHHOW >KWU3HU, II03BOJIIET OPUEHTHPOBAThCS B
COBpPEMEeHHBIX 1U(POBBIX U KOMITbIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIT0/Ib30BaTh WX B
TIOBCEJTHEBHOM )KU3HU. B To)Ke BpeMsl OBJlajieHHe abCTPAKTHBIMHU U JIOTUUECKH CTPOTHMU
MaTeMaTUYeCKUMU KOHCTPYKI[USIMH pa3BUBAaeT yMeHHEe HaxXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTbh UCTUHHOCTh YTBEPIKZEHUs, UCTI0/b30BaTh 0000IIIeHNe U KOHKPeTH3al[HIO,
abcTparupoBaHue W aHa/IOTHIO, POPMUPYeT KpeaTHBHOE W KPUTUUYECKOe MbIIieHne. B
XO0Zle W3yuyeHUs anreOpbl W Hayal MaTeMaTHUeCKOro aHajaW3a B CTaplled MIKoJie
yuaIyecs: T0JyualOT HOBBIN OIBIT peIleHus] TIPUKIAAHbIX 3a/jady, CaMOCTOSITebHOTO
TOCTPOEHUS] MaTeMAaTUUeCKUX MoJe/iell peasibHbIX CUTyal[dd W HMHTeprpeTalyu
TIOJTyUeHHBIX PeIlleHrH, 3HAKOMSTCS C TIPUMepPaMU MaTeMaTHUeCKUX 3aKOHOMEPHOCTeH B
TIPUPO/ie, HayKe U B UCKYCCTBE, C BbIJAIOLUUMHUCSI MaTeMaTHUECKUMH OTKPBITUIMH U UX
aBTOpaMH.

Kypc o00nazaeT 3HAUMTE/NbHBIM BOCIUTATENbHBIM  TIOTEHI[UA/TIOM, KOTOPBIM
peaM3yeTcss Kak dYepe3 yueOHbIM MaTepuas, CIOCOOCTBYIOMMK (OPMUPOBAHUIO
HAayYHOTO MHUDPOBO33peHMS, TaK U uepe3 CrieliuduKy yuebHOU feATebHOCTH, Tpebyrorei
CAaMOCTOSITE/TbHOCTH, aKKYPaTHOCTH, TPOJO/DKUTEIbHON KOHLIEHTpPAllMd BHUMaHUS M
OTBETCTBEHHOCTH 3a MOTyUeHHbINA pe3y/IbTar.

B ocHoBe MeToquKu 0OyueHuWs anrebpe W HayajaM MaTeMaTHUeCKOrO aHajM3a
JIEXKUT J1esITeTbHOCTHBIN TTPUHLIUATI 00 yUueHUs.

CTpykTypa Kypca «AjreOpa ¥ Hayaja MaTeMaTHUYeCKOrO aHa/M3a» BK/IIOUAeT
C/IeyIoIHe CofiepXKaTe/TbHO-MeToANUeCK e TMHUN: «Uuc/ia U BEIUUCTeHUs», « DYHKIUN
U rpabuKku», «YpaBHEHHWs M HepaBeHCTBa», «Hauasa MaTeMaTHUeCcKOro aHajau3a»,



«MHOXecTBa M J0oruKa». Bce OCHOBHblE CcoOZep)KaTe/lbHO-MeTOAuYecKue JIMHUU
M3y4yaloTCs Ha TIPOTSDKEHWH [ABYX JieT OoOydeHHs B CTapilieil IIKOJie, eCTeCTBeHHO
JIOTIOJIHSASL PYT Ipyra U MOCTeNeHHO HaChIasiCh HOBbIMY TeMaMU U pasjenaMu. [JaHHbIN
KypC sB/SIETCS MHTeTPaTUBHBIM, IIOCKONBKY 0O0beAuHsieT B cebe copepkaHUe
HECKOJIbKMX MaTeMaTHueCKuX AWCLMIUIMH: anrebpa, TPUrOHOMETpHsl, MaTeMaTHueCcKuil
aHa/M3, Teopusi MHOXecTB U Jp. [Io Mepe TOro Kak ydyalljiecsi OBaJieBaloT Bcé Oosiee
LIMPOKUM MaTeMaTUUeCcKuUM arapaTtoM, y HUX II0C/ae/l0oBaTe/bHO (OpMUDYeTCs U
COBEpILEHCTBYeTCSI YMeHHe CTPOUTb MaTeMaTH4yecKyl0 Mo/jie/lb pealbHON CUTYaLUy,
NIPUMEHSITh 3HaHUs, TIOJydeHHble B Kypce «AsreOpa ¥ Hauaja MaTeMaTH4YeCKOro
aHaju3a», [i/1s1 pelleHns: CaMOCTOsITeNIbHO CPOPMY/IMPOBAaHHOW MaTeMaTUUeCKO! 3a/iaud,
a 3aTeM MHTepIIpeTHpOBaTh MOIyYeHHbIN pe3ybTarT.

CopepskaTesibHO-MeTOoiMYecKass JMHUA «Uucia W BBIYMCIEHUS)» 3aBepllaeT
(bopMrpoBaHMe HaBBIKOB MCII0/Ib30BaHUsI JelCTBUTE/bHBIX UKCesl, KOTOpoe ObUI0 HayaTo
B OCHOBHOU ILIKOsie. B cTapieii mikosie ocoboe BHUMaHWe yaenseTcss (OpPMHUPOBaHUIO
MIPOUHBIX BBIUMC/IUTETbHBIX HAaBbIKOB, BK/IIOUAIOMIMX B ce0sl MCIOMb30BaHUe Pas3IMuHbIX
¢dopM 3amMcH [IeHCTBUTENBHOTO YKMC/Ia, YMeHHe paljMOHa/lbHO BBIMOJHATE JAeHCTBUS C
HUMH, [ie/laThb TPUKUJKY, OLleHWBaTh pe3ysibTar. OOydaroiyecs TMOIydalOT HaBBIKU
NPUOJIVPKEHHBIX BBIUMC/IEHUH, BBITIOJHEHUS] AEWCTBUM C 4YWC/IaMH, 3alydCaHHbBIMUA B
CTaHJApTHOW (opMe, MCIOMb30BaHUS MaTeMaTUYeCKMX KOHCTAaHT, OLleHWBaHUs
YKC/IOBBIX BbIpaXKeHUH.

JInaus «YpaBHEHHsS U HEPABEHCTBa» pean3yeTcs Ha MPOTSHKeHUH BCero 00yueHust
B CTapllei IIKoJie, TOCKOJIbKY B KaK/IOM pa3Ziesie MporpaMMbl IpelyCMOTPEHO pellieHre
COOTBeTCTBYIOIMX 3a7au. Obyuaroriyecs: oBja/ieBaloT pa3MuYHbIMA MeTOZAMHU pelleHust
L|eJIbIX, palMOHA/bHBIX, HWpPpaALMOHANbHbIX, TI0Ka3aTe/lbHbIX, JorapuMUueckKux u
TPUTOHOMETPUYECKUX YpaBHEHWI, HepaBeHCTB U MX cucTeM. [losyueHHble yMmeHHs
WCTIONB3YTCA TIPU UCCAeJOBaHUU (YHKLMA C TIOMOILBI0O TIPOM3BO/HOM, pelleHuu
NPUKIaJHBIX 33/lad U 33lay Ha HaxoK/JeHWe HauOOMbIINX W HaUMEHBIINX 3HaueHHi
¢yHkumy. JlaHHasi cofiep)kaTesibHasi JIMHUS BK/IOUaeT B cebsi Takke (OpMUpOBaHUe
YMEeHHM BBIMOJIHATE pacuéThl 1o (opmysam, mpeoOpa3oBaHUs 1ie/bIX, PALMOHANbHBIX,
WppallMOHA/IbHBIX U  TPUTOHOMETPUUECKHUX BbIDOKEHWM, a Takke BbIpaKeHUH,
Cofiep)KallliX CTerleHW U JiorapudMmbl. bBrarojaps wu3ydeHuto anreGpandeckoro
MaTepuasia TIDOMCXOJUT JajibHellliee pa3BUTHe aJrOPUTMHUYECKOro U abCTpPaKTHOTO
MBIIJIEHNs] y4aluxcsi, GOpPMHUPYIOTCS HaBLIKK /eAYKTHUBHBIX PacCyAeHWd, paboThl C
CUMBOJIbHBIMU (pOpMaMH, TpeJCTaBAeHUs] 3aKOHOMEPHOCTEN U 3aBUCUMOCTeW B BU[e
pPaBeHCTB U HepaBeHCTB. Ausrebpa ripepnaraeT 3(@eKTrBHble WHCTPYMEHTBI ISt
pellieHHs MPaKTUYeCKUX U eCTeCTBeHHO-HayUHbIX 3a/lay, Har/isijHO IEMOHCTPUPYET CBOU
BO3MOJKHOCTH Kak $13bIKa HayKHU.

CopepskaTesibHO-MeTOoiMUecKass — uHUSA ~ «D@YHKIMM U rpa@uKku»  TEeCHO
repervyieTaeTcsi ¢ JPYTMMM JIMHUSIMM KypCa, TOCKOJbKY B KaKOM-TO CMbIC/e 3aJaéT
10CJIe[I0BaTe/IbHOCTh M3y4yeHUs MaTepuasa. l3yueHue CTemeHHOM, NOKa3aTelbHOMU,
norapuMUUecKol YW TPUTOHOMETPUUeCKUX GYHKLWW, HX CBOWCTB U TpaUKOB,
UCIIO/Ib30BaHWe (GYHKLWW [/ pellleHdsi 3afau U3 APYyruxX y4eOHBIX TpeJMeTOB U
peasibHOM >KU3HU TECHO CBSI3aHO KakK C MaTeMaTW4eCKMM aHaau30M, TakK U C pelleHheM



ypaBHEHWM W HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUe yjensieTcs (HopMUPOBAHHUIO
yMeHUsI BbIpa)KaThb (OpMy/saMy 3aBUCHUMOCTH MEXIY Ppa3/UUYHbIMA BeTUUYHMHAMUY,
UCC/Ie/OBaTh TOJlyueHHble (QYHKUWHW, CTPOUTh WX rpadukd. Martepuan 3TOM
cofiep)kaTe/lbHOM JIMHWUM HalleJleH Ha pPa3BUTHE yYMEHWH W HaBBIKOB, TTO3BOJISFOIIAX
BbIDa)KaTh 3aBUCUMOCTH MEX]y BeJUUYMHAMU B Da3jUuHON (opme: aHa/TUTUUECKOH,
rpaduueckoit u cinoBecHou. Ero n3yueHune criocoOCTByeT pa3BUTUIO alrOPUTMHAYECKOTO
MBIILIJIEHHS], CITOCOOHOCTH K 000011[eHHI0 ¥ KOHKPeTH3alli/, UCTTI0/Ib30BAaHUIO aHA/IOTUH.

CopepkaTesibHasi JUHUS «Hauama MaTeMaTH4eCcKOro aHaau3a»  T03BOJISET
CYIIECTBEHHO pACIIMPUTb KPYr KaK MaTeMaTHUeCKWX, TaK W MPHUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYyUaroMMCsl, y KOTOPBIX TIOSIBJIIETCS BO3MOXXHOCTh WCCIe/I0OBaTh WU
CTPOUTh Tpapuk (YHKLUH, ONpejeATh UX HauOOJbIMe W HauMeHbIIWe 3HaueHWs,
BBIUMC/IATE TUIOMAZAX (UTYp U OObEMBI Tel, HAXOJUTh CKOPOCTH W YCKOPEHHS
npoiieccoB. JlaHHas —cojiep)KaTesibHasi JIMHUS ~OTKPBIBAeT HOBbIE BO3MOKHOCTU
TIOCTPOEHUS] MaTeMaTUUeCKUX MOZie/iell pealbHbIX CUTYal[Ui, HaX0XKAeHUST HaWTyuIllero
pellleHHs1 B TPUKIAAHBIX, B TOM UHC/JIe COLMAJbHO-3KOHOMHUECKHMX, 3ajauax.
3HAaKOMCTBO C OCHOBaMM MaTeMaTW4YeCKOTO aHajM3a CII0COOCTBYeT pa3BUTUIO
abCcTpakTHOTrO, (OpPMabHO-IOTMUYECKOTO W KPEaTUBHOTO MBIILIeHUs], (hOPMUPOBAHUIO
YMeHHUI pacIio3HaBaTh MPOSIBIEHHUST 3aKOHOB MaTeMaTHUKH B HayKe, TEXHUKE U UCKYCCTBE.
OOyuarolyecsi y3HalT O BBIJAIOIIMXCS pe3y/bTaTaX, IMOAYUYEHHBIX B X0/l Pa3BUTHUSA
MaTeMaTHUKU KaK HayKH, ¥ UX aBTOpax.

CojepykaTe/IbHO-METOAMYEeCKass JMHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM
TIOCBSIILI[eHA 37IeMEHTaM TeOpUH MHOXECTB. TeopeTUKO-MHOKECTBEHHBIE Tpe/ICTaBIeHHUs
MPOHU3bIBAIOT BeCh KypC IIKOJILHOW MaTeMaTWKW W TIpejjiaraloT Haubosiee
YHUBEPCA/IbHBIM SI3bIK, O0beUHSIONINN BCe pa3fie/ibl MaTeMaTUKH U €€ TIPUIOKEeHUH,
OHU CBSI3bIBAIOT pasHble MaTeMaTH4yeCcKue [UCHUIUIMHBI B efuHOoe Ijeoe. [lo3aTomy
Ba)XHO /IaTh BO3MOXXHOCTh IIIKOJIbHUKY TTOHMMAaThb TEOPEeTHKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOM MaTeMaTHKH M UCIT0/Tb30BaTh €ro s BLIPaXKEHUsI CBOMX MBIC/IEH.

B kypce «Asrebpa ¥ Hauajia MaTeMaTUYeCKOTO aHa/IW3a» MPHUCYTCTBYIOT TaKXKe
OCHOBBI MaTeMaTUUYeCKOTr0 MO/Ie/IMPOBaHMsl, KOTOPbIe MPU3BaHbI C(DOPMUPOBATH HABBIKU
TIOCTPOEHUS MOJIe/Iel peaslbHbIX CUTYaLUi, MCCIeI0BAaHUS 3THX MOjeeld C IOMOII[bI0
amrapara anreOpbl M MaTeMaTHUeCKOro aHaaM3a W WHTEPrpeTalyu T0JyYeHHbIX
pe3ysbTaToB. Takue 3a/laHus BIVIETEHbI B KaXK/bIH M3 pa3/esioB MPOrpaMMbl, TTOCKOIBKY
BeCh MaTepuaa Kypca IIMPOKO HWCIOb3YyeTCs /IS pellleHHs TPUK/IaAHbIX 3azad. [Ipu
pElLlIeHUH peanbHbIX TMPAKTUUEeCKUX 3ajiau yualljecs pa3BMBAIOT HaO/H0/1aTebHOCTb,
yMeHHe HaXOJWTb 3aKOHOMEPHOCTH, abCTpardpoBaThCsl, MCIIO/Ib30BaTh aHAIOTHUIO,
0000111aTh ¥ KOHKPETU3UPOBaTh MpobsieMy. [lesTelbHOCTh M0 (JOPMHUPOBAHUIO HAaBLIKOB
pelleHus TIPUK/IAZHBIX 3a7jau OpraHW3yeTCs B TIPOL[eCCe W3yueHUs BCEX TeM Kypca
«Anrebpa 1 Hayajla MaTeMaTHUECKOTO aHaTN3a».



MECTO YUYEBHOI'O KYPCA B YUEBHOM IL/TAHE

B yueGHOM T1i/1aHe Ha HM3ydeHHe Kypca anreOpbl ¥ Haual MaTeMaTH4eCKOTOo aHaM3a Ha
06a30BOM ypoBHe OTBOJUTCS 2 yaca B Hefemto B 10 Kmacce u 3 yaca B Hefemo B 11
KJlacce, BCEro 3a /ia rozia o0yuenusi — 170 yacos.



COIEPXXAHME YUYEBHOI'O KYPCA
10 KITACC

Uuncia ¥ BBIYUCTIEHUS

ParoHanbHble uuncsia. OOBIKHOBEHHble U [leCITHYHbIe [poOW, TIPOLIEHTHI,
OeckoHeuHble Tepuojuueckue Apobu. ApudmeTnueckue orepaliiyd C paljioHaJbHbIMU
qrcaMu, TIpeoOpa3oBaHUsl UHC/IOBBIX BbIpakeHHi. [IprmMeHeHue ApoOeil U TIPOLIEHTOB
JJIs1 peLlieHHs] IPUK/IaHbIX 3a/lay U3 pas3/IMUHbIX OTpac/ael 3HaHWM U peanbHOM »KU3HU.

HeucTtBuTenbHble  unciaa.  PalyoHanbHble M WppaljMOHAajbHble  YMCIIA.
ApudmeTrueckre omepaliid C  JIeMCTBUTE/NbHBIMM  ynciaMu.  [1pubmkéHHbIe
BBIUKC/IEHUS], [IPaBUJIa OKPYIJIeHHs], IPUKK/KA U OLIeHKa pe3y/bTaTa BbIYMC/IEHUN.

CreneHb C LenbIM INoKasaTeseM. CraHzapTHas (opma 3amMcH [JeHCTBUTETbHOrO
yncsa. Vcnonb3oBaHue mnoaxofsiied (OpMbl 3alyCHA  JeMCTBUTENbHBIX UuCen [
pelLeHus TPaKTUUeCKUX 3a/lay U MpeJCTaB/IeHuUs JaHHBbIX.

ApudmeTryeckrii KOpeHb HaTypaJbHOM CTerneHU. [lelicTBUs C apupMeTHYeCKUMU
KOPHSIMU HaTypa/lbHOM CTeIleHH!.

CHHyC, KOCMHYC ¥ TaHTeHC UHMC/IOBOrO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHr'eHC YMC/IOBOrO apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxzecTBa U ToXKJeCTBeHHbIe ITpeoOpa3oBaHMs.

I[Tpeo6pa3oBaHue TPUTOHOMETPUYECKUX BbIDa)KEeHUHU. OcHOBHBbIE
TPUTOHOMETpUYeCKHe (POPMYJIbI.

YpaBHeHHe, KopeHb ypaBHeHHsi. HepaBeHCTBO, pelleHWe HepaBeHCTBa. MeTof
VIHTEepPBAaJIOB.

PerieHue 11e/1bIx ¥ JPOOHO-paL[MOHAMBHBIX YPaBHEeHUH U HePaBeHCTB.

Pemenue npparjoHaIbHBIX ypaBHEHUH M HEPABEHCTB.

PerieHrie TpUroHOMETPUUYECKHX YPaBHEHUM.

[lpyMeHeHMe ypaBHeHWH M HepaBeHCTB K peIlIeHHI0 MaTeMaTUuecKux 3ajauy |
3a/jau 13 pa3/nyHbIX 00/1acTell HAYKU U peanbHOM >KHU3HU.

@OyHKUMY ¥ rpapuKu

®dyukius, criocobel 3aganus GyHkuuu. ['paduk dyHKiuu. B3aumHO oOpaTHbIe
yHKLIS.

Ob6nactb oripefie/ieHdss M MHOXKeCTBO 3HaueHud GyHKiuu. Hymu QyHKyu.
[Tpome)KyTKM 3HaKOMOCTOSIHCTBA. UETHBIe M HEUETHbIE (DYHKLIUU.

CreneHHasi ()yHKL[MSl C HaTypaJbHbIM M LejbIM ToKa3zarenem. Eé cBolicTBa M
rpacduk. CBOMCTBa U rpaMK KOPHSI /7-0i1 CTENeHU.

TpuroHomerpuueckasi OKpy>KHOCTb, OMpeZie/ieHue TPUrOHOMeTpUYeCcKuX (QyHKLMN
YMCJIOBOTO apryMeHTa.

Hauasia MaTeMaTH4eckoro aHaamsa

[TocnenoBaTe/lbHOCTH, CIOCOOBI 3aZlaHUs TI0C/Iel0BaTe/IbHOCTe. MOHOTOHHBIE
T10C/1e[0BaTe/IbHOCTH.

ApudmeTnueckass W TreomeTpuueckas IMporpeccuu. beckoHeuHo yObiBaroljas
reomerpuyeckass miporpeccusi. Cymma OeckoHedyHO YyObIBarolledl TeoMeTpHUyecKOit



nporpeccry. PopMysia CJI0XKHBIX TIPOLeHTOB. Vcrno/ib30BaHre MPOrpeccuu AJis perleHust
peasibHBIX 3a/lau MPUKJIaJHOTO XapakTepa.

MHoXecTBa U JIOTUKa

MHoxecTBO, omepauMd HaJ MHOXKecTBaMH. [Iuarpammbl  Diyiepa—BeHHa.
[IpumeHeHWe TeOpPeTHKO-MHOXXECTBEHHOIO —afmapara [Jid  OIUCaHusl  peaibHbIX
TIPOLIeCCOB U sIBJIEHUM, TIPY pellieHrH 3a/lad U3 APYTUX yueOHbIX TIPeIMeTOB.

OmnpefeneHue, TeopeMa, C/ie[ICTBHE, JOKa3aTeIbCTBO.

11 KJIACC

Umncsia ¥ BBIYUCTIEHUS

HatypanbHble v nesble uynca. [Ipyr3Haku 1e/TMMOCTH LiebIX YHCeT.

CreneHb C pallMOHa/IbHBIM TTOKa3aTteseM. CBOMCTBA CTeIeHH.

Jlorapugm uncna. [leciTiuHble U HaTypaJbHbIe J10rapyu(MBbl.

YpaBHeHNs U HepaBeHCTBa

[Tpeo6pa3oBaHue BeIpayKeHUM, CO/IePrKaIL[UX JIOTapU(MBI.

[Tpeobpa3oBaHWe BbIp@KEHUM, COAEPXKAL[UX CTelleHd C  palroHaJIbHBIM
ToKasareseM.

[Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3arenbHbIe ypaBHEHUS] U HEpaBeHCTBa.

Jlorapugmuyeckue ypaBHeHUs1 1 HepaBeHCTBaA.

CucreMbl J/IMHEWMHBIX YypaBHeHMM. PellleHWe MNpUKIaZHBIX 3a7a4 C IOMOLLIbIO
CUCTEMBbI JINHEUHBIX YPaBHEHHUN.

CucTeMbl U COBOKYTHOCTH PaLiMOHAIbHBIX YPaBHEHHUH U HEPABEHCTB.

[IpumeHeHWe ypaBHeHW, CUCTeM W HepaBEeHCTB K pelIeHUI0 MaTeMaTUueCKUX
3a/]au ¥ 3a/lau U3 pa3/MuHbIX 00/1acTell HayKU U peaibHOM JKU3HHU.

@OyHKUMY ¥ rpapuKu

®yukuys. [lepuoguueckue ¢yHKUuM. [IpomMe)XyTKM MOHOTOHHOCTH (DYHKLMH.
MakcumMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbosiblliee ¥ HanMeHbIllee 3HaUeHHe (yHKIUN
Ha MPOMEXXYTKe.

TpuroHoMeTpuueckue GyHKIMHU, UX CBOMCTBA U rPaQUKHU.

[Toka3arenbHas ¥ iorapudmMuueckas QyHKIMM, UX CBOMCTBA U FPaQUKHU.

Wcnonb3oBaHue rpaduKoB (YHKUMNM [T pellleHus] ypaBHEHUW U JIMHEWHBIX
CUCTEM.

Wcrnonb3oBaHue rpadukoB (YHKUMA [AJjis  UCC/IelOBaHUSI TPOLIECCOB U
3aBUCHMMOCTeH, KOTOpble BO3HUKAIOT TIPU pelleHud 3ajad U3 [ApYrux y4yeOHBIX
TIpeIMeTOB M peaTbHOU JKH3HU.

Hauana MaTeMaTvueckoro aHanausa

HenpepbiBHbIe pyHKLMKU. MeTos MHTepBa/IOB /1S pellieHUs] HepaBeHCTB.

[MpousBoaHas GyHkumU. ['eoMeTpruecKuii U PU3NUeCKrii CMBIC/T TIPOMU3BOHOM.

[Tpou3BofHbIE 3/€MeHTapHbIX (QYHKIUU. POpMysbl HaxOXAeHHs MPOU3BOAHOU
CYMMBbI, IPOM3BeJIeHUsI 1 YaCTHOTO (PYHKLMHA.

[IpyMeHeHWe TIPOM3BOAHOM K HWCC/IeJ0BaHUIO (DYHKIMM Ha MOHOTOHHOCTh U
3KCTpeMyMbl. HaxoskzeHre HaubOJIbIIETO0 ¥ HaWMeHBIIero 3HaueHuss (QYHKIUH Ha
OTpe3Ke.



[lpuMeHeHHe TIDOWU3BOJHOM /ISl HAXOXKIEHUS HAWIYUIIer0 peIleHus B
MPUKJIA/IHBIX 3a/jauax, [jIs OTpe/ie/ieHrsi CKOPOCTH TIpoLecca, 3a[aHHOro (opMyJion Uin
rpauKoMm.

[TepBooGpa3Hast. Tabuija mepBooOpa3HbIX.

WHTerpan, ero reoMeTpuueckuii U (pr3nyecKuii CMbIC/I. BbIuncieHre WHTerpasa 1o
dopmyne HororoHa—/IetiOHMIIA.



IINTAHUPYEMBIE PE3YJIbTATHI

OcBoeHue yueOHOTO mpeiMeTa «MaTemMaTHKa» AODKHO 00ecreurBaTh JOCTIKeHUe
Ha ypOBHe cpefiHero o01rero oOpa3oBaHusl CIeYIOLUX TUUHOCTHBIX, MeTalpeAMeTHbIX
¥ TIpeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaTOB:

JINUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE  pe3y/bTaThl ~ OCBOEHHWs  TMPOTpaMMbl  y4eOHOTO  TpegmeTa
«MaremaTuKa» XapaKTepu3yrTCs:

I'pakmaHckoe BoCrUTaHue:

c(OpPMHPOBAHHOCTHIO TPAXKJAHCKOW TMO3ULMK O00yuaroIerocss Kak akTHBHOTO U
OTBETCTBEHHOTO ujieHa POCCHMCKOTO 0O0IecTBa, TpeJCTaB/ieHHeM O MaTeMaTH4eCKHX
OCHOBax (pyHKI[MOHUPOBAHUS PA3/IMUHBIX CTPYKTYD, SIBJIEHUM, MpoLieyp rPaKJaHCKOTO
ob1jecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEeHHEM B3aUMOZEHCTBOBATh C COLMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLIUSIMU U Ha3HAUEHUEM.

[TaTproTHMYeCcKOe BOCIIUTaHKe:

chOpMUPOBAHHOCTBIO POCCHUMCKOM TPa)KJaHCKOW HW/J@HTUYHOCTH, YBa)KeHUS K
MPOLUIOMY M HaCTOSIEMY POCCUKWCKOW MaTeMaTHKH, L[eHHOCTHBIM OTHOLLIEeHVWeM K
JIOCTH)KEHUSIM POCCHUMCKHMX MaTeMaTMKOB W POCCUMCKOM MaTeMaTU4eCKOW IIKO/bI, K
VICTI0J/Ib30BAHUIO 3TUX JOCTH)KEHUU B IPYIrUX HayKax, TEXHOJIOTUAX, Chepax SKOHOMUKH.

J1yXOBHO-HPaBCTBEHHOT O BOCITUTAHUS:

OCO3HaHHWEM [YXOBHBIX LIEHHOCTeN POCCHUKWCKOr0 Hapoza; C(HOPMHUPOBaHHOCTHIO
HPaBCTBEHHOTO CO3HAHHWS, 3TUYECKOr0 T[IOBeJeHUs,, CBSI3aHHOTO C MPAKTUYECKUM
NpUMEHEHUEeM [JOCTWKEHWW HayKu U JesiTeJIbHOCTbI0 YUEHOr0; OCO3HAaHWEM JIMYHOTO
BK/Ia/la B TIOCTPOEHHE YCTOWUMBOTO OYAYIIero.

OcTeTUuecKoe BOCIIUTaHUE:

5CTETUYECKWM OTHOLLUEHHWeM K MHpPY, BK/IIHOYAasi 3CTeTUKY MaTeMaThU4eCKUX
3aKOHOMEepHOCTel, 00BeKTOB, 3ajjay, pelleHWd, pacCyK[eHuil; BOCIIPUUMUMBOCTBIO K
MaTeMaTU4eCKUM acCrieKTaM pPa3/MyHbIX BU/IOB UCKYCCTBA.

dur3rueCcKoe BOCIIUTaHUE:

chOpMHPOBAaHHOCTBIO YMeHHUsI MPUMEHSITb MaTeMaThueckKrde 3HaHUs B WHTepecax
310poBOTO0 U Oe3omacHOro obpa3a >XM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBI0  (3/0pOBOE MWTaHWe, COATaHCUPOBAHHBLIA pEXUM 3aHATHM U OT/bIXa,
perynsipHasi (pu3nyeckasi akTUBHOCTb); (DU3MUeCKOr0 COBEPILIEHCTBOBAHMUSI, MPH 3aHATHUSAX
CMIOPTHUBHO-03/10POBUTETbHOM eSITEeIbHOCTBIO.

TpyzsoBoe BoCIUTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HaHWeM LIEHHOCTH TpPYAOMI00Us; HHTEpecoM K
pa3nuuHbIM chepam npodeccroHaNIbHOMN JesiTeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U eé
TIPU/IOYKEHUSIMUA, YMeHHeM COBeplliaThb OCO3HaHHbBIM BbIOOp Oynyleit mpodeccuud u
peaM30BbIBaTh COOCTBEHHBbIE >KU3HEHHBIE TIIaHbl; TOTOBHOCTBIO M CMOCOOHOCTBIO K
MaTeMaTHyecKOMy 00pa30BaHUIO M CaMO00pa30BaHMIO Ha TIPOTSPKEHWM BCEM >KU3HU;
TOTOBHOCTBIO K aKTUBHOMY y4YaCTHIO B pellleHWH NPaKTUYeCKUX 3a/lay MaTeMaThyecKou
HarpaB/IeHHOCTH.



OK0JI0THYeCKOoe BOCITUTaHUe:

C()OPMUPOBAHHOCTBIO ~ 3KOJIOTUYECKOM  KY/IbTypbl, TOHUMaHWeM  BJUSHUS
COLMa/IbHO-9KOHOMHUECKUX TPOLIeCCOB Ha COCTOSIHME MPUPOJHOM U COLMaIbHOM Cpejibl,
OCo3HaHWeM T1I00abHOTO XapakTepa 3KOJOTWYeCKUX TMpo0sieM; OpHeHTaluell Ha
NpUMeHeHre MaTeMaTHueCKUX 3HaHUM [Jisl pellleHUs 3aZiauy B 00s1acTU OKpYy»Karollei
cpefibl, TUIAHUPOBAHUSI TOCTYIIKOB M OLEHKM WX BO3MOXKHBIX TIOC/A€ICTBUN /s
OKpY>Karolller Cpeibl.

LleHHOCTH Hay4YHOTO MO3HAHUS:

cOpMHPOBaHHOCTBIO ~ MHUPOBO33p€HMs], COOTBETCTBYIOILEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAayKW W OOIL[eCTBeHHOW MPAKTHUK{, TIOHUMaHHEM MaTeMaTh4ecKO
HayKU Kak c¢epbl 4esloBeUeCKOU JesTeIbHOCTH, ITAlloB €€ pPa3BUTHUS U 3HAUMMOCTHU [iIs
pa3BUTUS LMBWIM3ALIUY; OBJIafleHWeM SI3bIKOM MaTeMaTMKd M MaTeMaThuyecKou
KYJIbTYPOM KaK Cpe/ICTBOM IO3HaHUsI MUPA; TOTOBHOCTHIO OCYIIECTB/ISATh MPOEKTHYIO U
MCCJIeIoBaTeIbCKYIO JiesiTeJIbHOCTh UHIWBHYabHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJIBTATHI

MertaripeiMeTHble pe3y/bTaTbl OCBOEHUsI TpOrpaMMbl  yueOHOro ripeiMeTa
«MaremaTrKa» XapaKTepu3yIOTCsl OB/afleHHeM YHHBePCalbHbIMU I[103HABATE/TbHEIMH
JJeHCTBHAMH, YHHBEDPCA/IbHBIMH KOMMYHHKATHBHBIMH /J]€HCTBHAMH, YHHBEDPCA/IbHBIMH
PErYIATHBHBIMH /J€HCTBHAMH.

1) YHmBepca/sbHbIe MMO3HABATE/IBHEIE JEHCTBHS, 00€CIeYHBArOT (POPMHPOBAHHE
0a30BbIX KOTHHTHBHBIX MPOLECCOB O0yYArOIJHXCI (OCBOEHHE METOJO0B I103HAHHS
OKDYXaroL[jero MHpa, rPHMEHEHHEe JIOTHYECKHX, HCC/1e40BATe/IbCKHX OMEpaIjHH, YMEeHHH
paborars ¢ HHYOpMAIJHEH).

ba3oBble noruueckve JAeiCTBUS:

e BBIBAATb M XapaKTepU30BaTh CyI[eCTBeHHbIE T[IPU3HAKA MaTeMaTH4yecKHX
OOBEeKTOB, TIOHATHM, OTHOIIEHUA MeXAy TOHATUSIMY; (OPMYIUPOBATh
oripefiesieHUsi  TIOHSATHIA; yCTaHaB/IMBaTh CYILIeCTBEHHBbI  TPH3HaK
Knaccu(ukalvd, OCHOBaHUs [jii  0000IeHuss W CpaBHEHWs, KpUTepuu
TIPOBOAMMOTO aHaJTN3a;

® BOCIPUHUMATh, dopmynupoBaTh M TipeoOpa30BLIBATh CYXKIeHUSI:
yTBepuTe/ibHbIe U OTpULlaTe/TbHbIe, eIMHIUUHbIe, UaCTHBIE U 00II[1e; YCIIOBHbIE;

® BBLISB/IATH MaTeMaTUuUeCKre 3aKOHOMEepPHOCTH, B3aUMOCBSI3U U TPOTHUBOpPeUUs B
dakTax, JAHHBIX, HAOMIOAEHUSIX U YTBePXKJeHUsX; MpejjaraTb KpUTepuu s
BbISIBJIEHUS] 3aKOHOMEPHOCTEM U MPOTUBOPEYUiA;

e efaTh BBIBOJBI C WCIIOH30BAaHWEM 3aKOHOB JIOTHUKH, [eIYKTUBHBIX W
VH/IYKTUBHBIX YMO3aK/IHOUeHHH, YMO3aK/F0UeHU TI0 aHa/IOTHH;

® TIPOBOJIMTH CAMOCTOSITEJIBHO [IOKa3aTeJbCTBa MaTeMaTUYeCKUX YTBePKAeHUi
(TIpsiMble ¥ OT TIPOTHUBHOT0), BLICTPAUBATh apTyMeHTALUI0, TIPUBOJUTH MTPUMePhI
Y KOHTPIprMepbl; 000CHOBBIBAaTb COOCTBEHHBIE CY)KJEHHS 1 BLIBOJBI;

e BpIOMpaTh criocob perieHuss yueOHOW 3aZjaud  (CpaBHMBATh HECKOJILKO
BapyMaHTOB  pelleHWsi, BblOuMpaTh Haubosiee TMOAXOAAIMH €  yuéTOM
CaMOCTOSITe/TIbHO BblJ|e/IeHHBIX KDUTEPUEB).



ba3oBble nccneoBarenbckue JeHCTBUS:

® ICTO/Ib30BaTh BOIPOChl KakK WCC/Ae[0BATe/bCKUA WHCTPYMEHT TI03HaHUS;
dopMyMpoBaTh  BOMPOCH], (DUKCUPYIOI[ME  TIPOTHBOpeuUre, Tpobsemy,
yCTaHaB/MBaTh UCKOMOe U ZiaHHOe, ()OpPMUPOBATh TMIIOTE3Yy, apryMeHTHPOBaTh
CBOIO TIO3UIIUI0, MHEHUE;

® TIPOBOJIUTH CAaMOCTOSITE/IbHO CTJIAaHUPOBAHHBIN 3KCIIEPUMEHT, UCC/Ie[JOBaHe T10
yCTaHOBJIEHHIO 0COOeHHOCTell MaTeMaTHueCcKoro 00beKTa, sSiBJIeHus], TIPoLiecca,
BBISIB/IEHUIO 3aBUCUMOCTeH MeXXy 00BeKTaMHu, SIBJIEHUSIMU, TIPOLIeCCaMU;

® CaMoOCTOSTeNTbHO (OPMYJUPOBaTh 000OIIEHHST W BBIBOABI TIO pe3y/ibTaTaM
MPOBeIEHHOTO  HaOJIIOZieHnst, UCCIe/JOBaHUs], OLeHWBaTh JIOCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BBIBOZOB U 0000IIEeHNH];

® TIPOTHO3WPOBaTh BO3MOKHOE pa3BUTHE TIPOIleCCa, a TakKKe BbIBUTATh
TIPe/ITIOIOXKEHNSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c uHbopMarLmei:

® BBLISB/IATH JAedUIUThl MH(OPMAIUH, AAHHBIX, HEOOXOJWUMBIX /Ji OTBeTa Ha
BOTIPOC U /IJIS pellleHUs 3a/jauu;

e BbLIOMpaTh WHGOPMAIMIO M3 MCTOUYHHUKOB Pa3/IMUHLIX THUIIOB, aHAJIW3UPOBATh,
CHCTeMaTU3UPOBaTh W WHTEPIIPeTHPOBaTh MHMOPMAIMIO pa3/IMUHBIX BUOB M
dbopm npe/icTaB/IeHUS;

® CTPYKTYpHpPOBaTh WH(OPMALMIO, TIPEJCTaBIATL €€ B pPa3IWuHBIX (Popmax,
WLTFOCTPHUPOBATh TpadHUUeCcKy;

® OILIEHMBaTh HA/IEKHOCTh UH(POPMALIMHU TI0 CAMOCTOSTETLHO ChOPMYTUPOBAHHBIM

KPUTEPHSIM.
2) YHHBEpca/pHbIe KOMMYHHKATHBHBIC JeHCTBHA, obecrieqnBarOT
COPMHPOBAHHOCTH COLJHA/IEHBIX HABBIKOB O0YYArOIJHXCA.
Oob11eHue:

® BOCIMPUHUMATh U (POPMYJIUPOBATh CYXK/EHHS B COOTBETCTBUM C YCJOBUSIMU U
LesissMA  0011[eHUs]; $ICHO, TOYHO, TPAaMOTHO BbIpa)kaThb CBOIO TOUKY 3DeHHs B
YCTHBIX U MHUCbMEHHBbIX TEKCTaX, /aBaTh MOSICHEHHs 110 XOAY pelleHus 3a/jauu,
KOMMEHTUPOBAaTh MOJIyYeHHbIN pe3y/ibTar;

e B xoJe 00OCyXZeHUs 3a/laBaTh BOMPOCHI T0 CYIIIECTBY 00OCYXZaeMOi TeMbl,
npobsiemMbl, pelllaeMOl 3a/lauM, BbICKa3bIBaTh WJeM, HalleJieHHble Ha TOMCK
pellieHysl; COTIOCTaB/STh CBOU CYXXJEHUSI C CYXK/€HUSIMUA [IPYTUX Y4aCTHUKOB
auanora, oOHapy)KrMBaTh pa3Muue U CXOZCTBO TO3UI[MI; B KOPPEKTHOH (opme
dbopMynMpoBaTh pa3HOTIACHs], CBOM BO3Pa>KeHUs;

® [Ipe/CTaB/sATL pe3y/abTaTbl peLIeHUus 3a/laud, SKCIIepUMeHTa, WCC/e[0BaHus,
TIPOEKTa; CaMOCTOSITeJIbHO BBIOMpaTh (DOpMaT BBICTYIIEHHS C Y4YETOM 3afau
Tpe3eHTal[ui U 0COOeHHOCTel ayJUTOPUH.

CoTpyHUUYeCTBO:

® [IOHMMAaTb W WCIO/b30BaTh MPEUMYIeCTBa KOMaHAHONW W WHJAWBUYyaJbHOU
paboTel TpU pelieHUM yueOHBIX 3a/au; TPUHUMATh Lielb COBMECTHOMN
JlesiTeJTbHOCTH, TIJTAHWPOBATh OPTraHW3al[di0 COBMECTHOUW paboThl, pacripeensTh



BUbI paboT, [OroBapuBaThCs, OOCY)KJaTb TIPOLIECC W pe3ysbTaT paboThi;
0000111aTh MHEHUSI HECKOJIbKHX JTIO/IeH;

® y4YacTBOBaTb B TPynnoBbiXx (opmax paboTel (0O0CyKAeHUS, 0OMEH MHEHWH,
«MO3TOBbIe IITYPMbl» U WHBIE); BBIMNOJHATL CBOK YacThb pabOTBI WU
KOODJWUHUPOBaTh CBOU AEWCTBUS C [JPYTMMHU uieHaMU KOMaHZbI;, OLleHHBaTh
KaueCcTBO  CBOET0 BK/JaJa B  OOHMA  TIPOAYKT 10  KPUTEPHsIM,
copMyTUPOBAaHHBIM yUaCTHUKaMH B3aMO/IeHCTBUSI.

3) YHuBepca/bHbIE PEryJIITHBHBIE JEHCTBHS, 00€CIeYHBArOT (HOPMHPOBAHHE

CMBIC/IOBBIX YCTAHOBOK H XH3HEHHBIX HABBIKOB JIHYHOCTH.

CamoopraHusanus:

COCTaB/IATh TUIAH, aATOPUTM peIleHusl 3afiaud, BbIOMpaTh Croco0 peleHUs C
yUETOM HMEIOIIUXCS PeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHPOBaTh U
KOPPEeKTHUPOBaTh BapHUaHTHI PeIlleHri C Y46TOM HOBOU MH(MOpMAI[UH.

CaMOKOHTpOJIb:

e B/Ia/IeTh HaBBIKAMHU TT03HABATebHON peieKCHY KaK OCO3HAHUSI COBepIIaeMbIX
IelCTBUM M MBICIUTE/ILHBIX TIPOLIECCOB, WX Pe3yJ/IbTaTOB; Ba/leTh CIIOCODaMU
CAMOTIPOBEPKH,  CaMOKOHTDOJISI ~ Tpoljecca Y pe3yabTaTra  PelleHUs
MaTeMaTU4ecKO 3a/jauy;

® TIpeJBUETb TPYAHOCTH, KOTOPble MOTYT BO3HHUKHYTb TIPU DeIeHWM 3ajjauy,
BHOCUTb KODDEKTHBBI B [IeATebHOCTh Ha OCHOBE HOBBIX OOCTOSITE/LCTB,
NAHHBIX, HAK/IEHHBIX OITMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

® OIIEHMBaTh COOTBETCTBHE pe3yJibTaTa L€/l U YCIOBUSIM, OObSCHATh TPUUUHBI
IOOCTKEHUsT WM HeJOCTYDKEeHWs] Ppe3y/bTaTOB JeATebHOCTH, HaXOJUThb
oIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OITBITY.

[TPEAMETHBIE PE3YJIbTATHI

OcBoenne yueOHOTO Kypca «Anrebpa ¥ Hayaja MaTeMaTUYeCKOTO aHaau3a» Ha
YPOBHe cpefiHero o011jero o6pa3oBaHus [O/DKHO 00ecTieunBaTh JOCTIKEHWE CIIeAYIOIMINX
TIpeJMeTHLIX 00pa30BaTeIbHBIX Pe3y/IbTaTOB:

10 KJTACC

Uncsia ¥ BBIYUCTIEHUS

OnepupoBaTh  TIOHATHSIMU:  pallMOHA/IbLHOE W /IECTBUTE/IbHOE  UKCIIO,
0OBIKHOBEHHasi U ZieCITUYHasi [po0b, TIPOLIEHTHI.

BbIMonHATL aprdMeTHUeCcKe OTepaliyd C PalMOHATLHBIMUA U JIeMCTBUTETbHBIMU
YKMC/IAMHU.

BLIMOMHATL TPUOMKEHHbIE BBIUMC/IEHUS, WCIIO/B3YSl TIPaBWIa OKPYIJIEHUS,
JiesiaThb IPUKUAKY U OIIeHKY pe3y/ibTaTa BIUUCIeHUH.

OmnepupoBaTh TIOHATHUSIMU: CTeleHb C 1le/IbIM TOKa3aTesieM; CTaHAapTHas ¢opma
3alUCUA  JIeMCTBUTEBHOTO UYWC/Ia, KOpPeHb HATypaJbHOW CTeleHW; WCI0/Ib30BaTh
TIOIXOASIYI0 (hOPMY 3aMUCH JeMCTBUTETBHBIX UKCEeT /ISl PellleH s TIPaKTUUeCKUX 3a/jau
Y Mpe/iCTaB/IeHUs JAHHBIX.



OnepupoBaTh MOHATUSMU: CUHYC, KOCMHYC M TaHTeHC TMPOU3BOJILHOIO YTIJIa;
WCII0/Ib30BaTh 3alKCh TIPOM3BOJILHOTO yIyila uepe3 oOpaTHble TPUTOHOMeETpPHUUecKHe
byHKLIUN.

YpaBHeHus 1 HepaBeHCTBa

OnepupoBaTb MOHATUSAMU: TOXKAECTBO, ypaBHeHUe, HepaBeHCTBO; LieJoe,
palMoHanbHOe, MppalyOHa/JbHOe YypaBHeHHe, HepaBeHCTBO; TPUIOHOMETpUYEeCKoe
ypaBHeHMUe;

BeirosiHsaTh  TipeoOpa3oBaHUs TPUTOHOMETPUUECKMX BBID@XEHHWN U pellaTh
TPUTOHOMETPUYeCKHe ypaBHEHMUS.

BeirosiHsaTh  TipeoOpa3oBaHMs  1[e/IbIX, PALMOHANBbHBIX U WPPALMOHATBHBIX
BbIp&)KEHUM U pelllaTb OCHOBHbIe THUIIbI Lie/IbIX, PaLMOHAJbHBIX W HpPpaLjMOHa/IbHBIX
ypaBHEHUi 1 HepaBeHCTB.

[TprMeHsITh ypaBHeHUs U HepaBeHCTBA [JIs1 pellleHus MaTeMaTHUUeCKUX 3ajad U
3afiau U3 pa3/IMUHBIX 00/1acTeit HaAyKH U peasibHOW >KU3HHU.

MopenvpoBaTh peasbHble CUTyal[diM Ha si3blKe anreOpbl, COCTaB/ATh BbIpaXKeHHS,
yPaBHeHUs], HEPaBEHCTBA MO YCJOBHUIO 3aJjauM, UCC/IeJ0BaThb MOCTPOEHHbIE MOJENU C
MCII0/Ib30BaHKeM arirapara anareopsl.

®yHKIMM U rpapuKU

OmnepupoBaTh MOHATUAMHK: (GYHKUMS, Crocobbl 3afaHusi (QyHKUWH, 006Js1acTb
oripejie/ieHys 1 MHOYKeCTBO 3HaueHU QyHKLUM, rpaduk (QyHKLMH, B3aUMHO oOpaTHbIe
byHKIMM.

OnepupoBaTh TMOHATUSMU: UETHOCTb U HEUETHOCTb (DYHKLUM, HYIM (YHKLUH,
MIPOMEXXYTKH 3HAKOTOCTOSIHCTBA.

Vcrnonb3oBath rpauky QyHKLUWN JJ1 pelleHUs] ypaBHeHU M.

CtpouTh YW uMTaTh rpaduKd JMHeWHOW GYHKIMM, KBaJpaTUYHOW GYHKIIUH,
CTerleHHOM (PYHKLMY C L1eJIbIM [I0Ka3aTeseM.

Vcnonb3oBath rpadyku QyHKLUH /A1 UCC/Ie[0BaHUS MPOLIeCCOB M 3aBUCUMOCTEN
MpY pellleHrH 3a/jay U3 JPYTrux yueOHbIX TpeAMeTOB W peasibHOM >KU3HU; BbIpaXkaTb
(opMyamMH 3aBUCUMOCTU MeX/ly BeJIMYMHAMU.

Hauasia MaTeMaTH4eCKOro aHajiusa

OnepupoBaTb  MOHATUSIMU:  TIOC/A€/IOBaTe/IbHOCTb,  apudmeTvyeckas U
reoMeTpuueckasi Iporpeccuu.

OrnepupoBaTh MOHATHUSAMU: OeCKOHeUHO yObIBarolljasi reoMeTprueckasi TIporpeccus,
cymMa b6ecKoHeuHO yObIBarolleil reoMeTpruuecKoi TIPOTrpecCcuy.

3aziaBaTh M0C/Ie0BaTeIbHOCTU PA3/IMUHBIMU CIIOCO0aMH.

Wcnonb3oBaTh CBOMCTBa MOC/I€[0BaTe/bHOCTEM W TPOTPecCHd [/is1  pelleHus
peasibHBIX 3a/lau NMPUK/IaHOTO XapaKTepa.

MHoecTBa U JIOTUKa

OmnepupoBaTh MOHATUSIMU: MHO>KeCTBO, OTlepaljiy Hajl MHO>KeCTBaMHU.

Vcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN armapar /s OINMUCAaHWS peasbHbIX
TMIPOLIeCCOB U sIBJIEHUM, TIPU pelleHry 3a/ia4 U3 APYIUX yueOHbIX IpeiMeTOB.

OneprpoBaTh NOHATHSMU: OIpe/ie/ieHue, TeopeMa, C/e[iCTBHe, J0Ka3aTebCTBO.



11 KJIACC

Uucsia ¥ BBIYMC/IEHUS

OnepupoBaTh MOHSATUSIMU: HaTypa/bHOE, L[e/i0e UKC/I0; MCMOJb30BaTh MPU3HAKU
JeIMMOCTH LieIbIX YMCeJI, pa3/io’KeHHe Urc/a Ha IMPOCTble MHOXXWUTEIU [JJI1S pelLleHus
3a/au.

OneprpoBaTh MOHATHEM: CTeIeHb C palOHa/IbHBIM ITOKa3aTesieM.

OneprpoBaTb TMOHATUSIMU: JIOrapudM uwuc/aa, [ecATAYHble U HATypaJbHbIE
JI0TapU(QMBl.

YpaBHeHUs U HEpaBeHCTBa

[IpuMeHATh CBOMCTBA CTereHW [jisi TpeoOpa3oBaHUsl BBIPA’KEHWI; OTEepHUpOBaTh
TOHATUSIMU: TIOKa3aTe/llbHOe ypaBHEHHWe U HepaBeHCTBO; pellaTh OCHOBHbIE THIIbI
TOKa3aTe/bHbIX ypaBHEHUW Y HEDABEHCTB.

BBINIOHATL TTpeobpa30oBaHus BRIPDA’KEHHUH, CO/IePIKallUX JIOTapU(MbI; OTIepHPOBaTh
MOHATUSIMM: JIOTapU(PMUUECKOe ypaBHEHHEe U HepaBeHCTBO; pellaTb OCHOBHbIE THUITbI
Jorapu(MuUecKux ypaBHEeHU U HepaBeHCTB.

HaxoguTe pelieHust NpoCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh TIOHATUSIMU: CUCTeMa JIMHEMHbIX YypaBHEHHWW U eé pelleHue;
VICTI0/Ib30BaTh CUCTEMY JIMHEeHMHBIX YPaBHEHUH /1S pelleHUs MPaKTUUeCKUX 3a/ay.

HaxoguTe pelieHusi TPOCTEMIIMX CUCTEM U COBOKYITHOCTEW paljMOHaJbHBIX
yPaBHEHUU U HepaBeHCTB.

MogenvpoBaTh peasibHble CUTYallUd Ha SI3bIKe anreOpbl, COCTAB/IATH BBIPA’KEHUS,
ypaBHeHUs], HepaBeHCTBAa M CUCTEMBI 0 YCJAOBHUIO 3a/lauM, UCC/Ae[0BaTh MOCTPOEHHbIE
MO/Ie/T C UCII0/Ib30BaHWEM arliiapara anareophl.

®yHKIMM U rpadHKU

OnepypoBaTh MOHATUSIMU: TlepuoAnUecKasi PyHKLUS, TTIPOMEKYTKA MOHOTOHHOCTH
GyHKUMY, TOUKM SKCTpeMyma (YHKUMH, Haubosiblllee U HauMeHblllee 3HaueHUs
GyHKI[MM Ha TIPOMEXKYTKe; WCI0JIb30BaTh WX [JIs1 UcCCefoBaHusl (GYHKIWM, 3a/laHHOMN
rpaukom.

OnepupoBaTh TOHSATUSIMU: TrpadUKWA T[OKa3aTelbHOM, JorapupMuyeckon u
TPUTOHOMETpUUeCKUX (YHKIMM; u300pakaTh WX Ha KOODAWHATHON TIIOCKOCTU U
WCII0/Ib30BaTh [I/Is pellieHusi ypaBHeHU U HepaBeHCTB.

N3006pa)kaTh Ha KOODJWHATHOM TJIOCKOCTU TpaduK{ JUHEMHbIX ypaBHEHUN U
WCT0JIb30BaTh UX /IJIsl PellieHrs] CUCTeMbI IMHeWHbIX ypaBHEeHUH.

Wcrnonb3oBaTh rpa@uku GyHKIWN [/151 UCC/IeJOBaHUSI MPOLECCOB U 3aBUCUMOCTeM
U3 IPYTUX yueOHbIX JUCLIUILINH.

Hauana MaTeMaTvueckoro aHanausa

OnepupoBaTh TMOHSATUSIMA: HeNpepbiBHas (PYHKLUS; MPOU3BOAHAs (QYHKLWUY;
WCIIO/b30BaTh TeOMeTpUUeCKuii U (U3MUeCKHd CMBIC/ TPOW3BOAHOW [Jis pelleHUs
3a/au.

HaxoauTe mpou3BoJHbIe 37€MeHTapHbIX (YHKLWWA, BBIYUC/ISATH IPOM3BOJHBIE
CYMMBbI, TIPOU3Be/IeHUs], YaCTHOTO (DYHKLIUMN.

Wcnonb3oBaTh MPOU3BOJHYIO [/ISl UCC/Ie[0BaHMSl (DYHKLIMM Ha MOHOTOHHOCTb U
5KCTPEMYMBI, IPUMEHSTh Pe3y/IbTaThbl UCCe[0BaHUS K TOCTPOEHHUIO rPadMKOB.



Vcriosib30BaTh TPOW3BOAHYIO /I8  HAaXOXKJAEHWsS HAWIyYllero pelleHusl B
MIPUK/Ia/IHBIX, B TOM UMC/Ie COLMaJbHO-9KOHOMUUECKUX, 3a/javax.

OmnepupoBaThb  MOHATUAMU:  TepBooOpasHas W UHTerpaj;  IOHMMAThb
reoMeTpUUeCKUU U (PU3MYeCKU CMBbIC/ UHTerpasia.

Haxoautb mepBooOpasHble 37eMeHTapHbIX (YHKLMM; BbIUMC/ASATL WHTerpana Io
dopmyne HotoToHa—JIeiiOHUIIA.

Pemate mnpukiaZHble 3a3Zlaud, B TOM YHC/Ie COLMaJbHO-3KOHOMHUYECKOIO0 U
(hM31UeCcKoro xapakrepa, CpefjCTBaMy MaTEMATUYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHoOXxecTBa palluOHAJIbHBIX U fini
www.fipi.ru
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 )
https://ege.sdamgia.ru/
YpaBHEHUS U HEPABEHCTBA
https://ege.sdamgia.ru/
Oyukuun U rpaduku. CTeneHs ¢ elbM -
2 6 www.fipi.ru
MOKa3aTeseM
WwWw.rustest.ru
. . https://ege.sdamgia.ru/
ApudmeTnieckuii KOpeHb N—Oi CTETIeHH. -
3 " 18 www.fipi.ru
ppaloHANIbHBIE YPABHEHHS U HEPABEHCTBA WWW. rustestru
Dopmyisl https://ege.sdamgia.ru/
4 TpUTrOHOMETpUH. T pUroHOMEeTpHUUECKHE 22 www.fipi.ru
YPaBHCHHA WWW.rustest.ru
https://ege.sdamgia.ru/
5 ITocenoBaTenbHOCTH U IPOIPECCUU 5 www.fipi.ru
WWW.rustest.ru
https://ege.sdamgia.ru/
[ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs ps. el dia.rl
6 N 3 www.fipi.ru
3HAHHUI
WWW.rustest.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0



http://www.fipi.ru/
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https://ege.sdamgia.ru/
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11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE

Ne HaumeHoBaHue pa3iesioB U TeM Ipakruyec  (uupposbie)
KoHTpoJbHbIe

n/n NPOrpamMMbl Bcero Kue o0pa3oBaTe/ibHbIE
padoTshI

padoThbI pecypchl
CreneHb ¢ palliOHATBHBIM ITOKA3aTEJIEM. .
https://ege.sdamgia.ru/

1 [TokazarenpHas pynkmus. [TokazareapHbIe 12 1 -

www.fipi.ru www.rustest.ru
YpaBHEHHUS U HEPABECHCTBA
Jlorapudmuueckast G yHKIIHA.
puc Pyncu https://ege.sdamgia.ru/
2 Jlorapudmuyaeckue ypaBHEHUS U 12 .
www.fipi.ru www.rustest.ru
HEpPaBEHCTBA
Tpuronomerpryeckne QYHKIIUU U UX .
P P yr https://ege.sdamgia.ru/

3 rpaduku. Tpuronomerpuueckue 9 1 -

www.fipi.ru www.rustest.ru
HEpPaBEHCTBA
. https://ege.sdamgia.ru/

4 [IpousBonnas. [Ipumenenue npon3BoaHON 24 1 P72 a
www.fipi.ru www.rustest.ru
https://ege.sdamgia.ru/

5 WHTerpan u ero npuMeHeHus 9 -
www.fipi.ru www.rustest.ru
https://ege.sdamgia.ru/

6 Cucrembl ypaBHEHUI 12 1 pe.72 d
www.fipi.ru www.rustest.ru
https://ege.sdamgia.ru/

7 HatypanbHble 1 1ie5bie yncia 6 -
www.fipi.ru www.rustest.ru

8 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 18 9 https://ege.sdamgia.ru/

3HAaHUH www.fipi.ru www.rustest.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
MHoOeCTBO, Oneparuy Hal https://edu.skysmart.ru/
1 MHOX€eCTBaMu. JlnarpaMMsbl 1 04.09.2023 https://math-
Olinepa—Benna R ege.sdamgia.ru/
Pammonansable uncina. OOBIKHOBEHHEBIE U https://edu.skysmart.ru/
2 JECATUYHBIC IPOOH, TPOIICHTHI, 1 06.09.2023 https://math-
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH o ege.sdamgia.ru/
ApudmeTrnueckue onepauu c
3 panMoOHAIbHBIMU YUCIIAMHU, 1 11.09.2023
peoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIA T
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
pelieHus MPUKIAIHBIX 3a/1a4 U3
4 . . . 1
pa3IUYHBIX OTpaciiel 3HAaHUI U peaTbHOI 13.09.2023
KU3HU
[Tpumenenue apobeli U MPOIEHTOB IS
pelieHus MPUKIAIHBIX 3a/1a4 U3
5 . . . 1
Pa3IUYHBIX OTpaciiell 3HAaHUI U peaTbHOI 18.09.2023
KU3HU
JleicTBuTeNnbHBIC YKclia. PalimonanbHbIe
6 1
¥ HppalMOHATBHBIC YHCTIa 20.09.2023
ApudmMerndeckue orepaimu ¢ .
7 pv ¢ patl 1 https://ege.sdamgia.ru/
JIEUCTBUTEIbHBIMHU YHCIIAMHU 25.09.2023



https://edu.skysmart.ru/
https://math-/
https://edu.skysmart.ru/
https://math-/
https://ege.sdamgia.ru/

[IpubnmxEHHBIE BBIYUCIICHUS, IIPaBUIIa

8 OKpPYTJICHUS, IPUKHJIKA j/I OIICHKA 97 09.2023
pe3yiibTaTa BRIYUCICHUN
9 ToxaecTBa U TOXKAESCTBEHHBIE
npeoOpa3oBaHUs 02.10.2023
10 VYpaBHeHUE, KOPEHb YpaBHEHUS 04.10.2023 https://edu.skysmart.ru/
11 HepaBeHcTBO, pelieHre HepaBeHCTBa
09.10.2023
12 MeTto MHTEPBAJIOB 11102023 https://ege.sdamgia.ru/
Pemenne nensix u 1po6HO-
13 .
palMoOHaNbHBIX YPABHEHHUI U HEPABEHCTB 16.10.2023
KonTponbHas padbora no teme
14 "MHOKeCcTBa palluOHAIBHBIX U . fipi ru
JNEUCTBUTENLHBIX Uncel. PalimoHansLHEIE 18.10.2023
YpaBHEHUS U HEPABEHCTB"
15 DyHKIUS, CTIOCOOBI 3a/1aHUs PYHKITUH.
B3anmuo oOpaTHbIe GyHKITUN 23.10.2023
I'paduk dyakmuu. O6macTs onpeneaeHus
16 ¥ MHO>KECTBO 3Ha4eHUH GyHKInn. Hymm
¢byukun. [IpomexxyTku 25.10.2023
3HAKOTIOCTOSTHCTBA
17 YéTtHble 1 HeUETHBIE PYHKLIUU 08.11.2023
CreneHs C 1eNIbIM MTOKa3aTelIeM.
18 CranpaptHas ¢popma 3arucu 13.11.2023 https://ege.sdamgia.ru/

JEUCTBUTEILHOTO YHCIIa



https://edu.skysmart.ru/
https://ege.sdamgia.ru/
http://www.fipi.ru/
https://ege.sdamgia.ru/

Hcnonp3oBanue moaxoasimeii popmbl
3aIKCHU JICHCTBUTEIBHBIX YHCEI IS

19
PEIICHUS TPAKTUYECKHUX 3a]1a4 1 15.11.2023
MPEJICTaBICHUS JaHHBIX
Crenennast GyHKIHUS C HATYPaJIbHBIM H

2 . E€ cBoii

0 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u 90.11.2023
rpaduk

21 Apudmerndeckuii KOpeHb HaTypaTbHON
CTENEHU 22.11.2023
ApudmeTnueckuii KOpeHb HaTypaJbHOM .

22 https://ege.sdamgia.ru/
cTenennu 27112023 T roredestamd
CaoticTBa apu(PMETHIECKOTO KOPHS

23 .

HaTypaJIbHOM CTENEHU 29.11.2023
CaotlicTBa apu(PMETUUECKOTO KOPHS )

24 https://ege.sdamgia.ru/
HaTypaJIbHOM CTENEeH!U 04.12.2023 S :
CaoiicTBa apu(MeTHUECKOro KOpHSA -

25 www.fipi.ru
HaTypaJIbHOM CTENEHU 06.12.2023

26 JleiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—oii cTerneHn 11.12.2023
JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU .

27 https://ege.sd Tu/
N—oii cTerenn 13122023 oo SCAmdR

78 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH
N—oli CTENEHN 18.12.2023
JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU )

29 https://ege.sdamgia.ru/
N—oii cTerenn 20122023 o oeSCAMIEN
JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH .

30 https://ege.sdamgia.ru/
N—oii cTermenn 25122023 o oooeetand

31 Pemenue nppannoHanbHbIX YpaBHEHHN U https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://www.fipi.ru/
https://ege.sdamgia.ru/
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HEPABEHCTB

27.12.2023

Pemienue nppanyoHaabHbIX YpaBHEHUN U

2 https://ege.sdamgia.ru/
3 HEPABEHCTB 10.01.2024 DS.ITEQ et
33 Pemienue nppanyoHaabHbIX YpaBHEHUN U

HEPaBEHCTB 15.01.2024
34 Pewienne nppaniuOHaIBHBIX YPAaBHEHUN U
HEPaBEHCTB 17.01.2024
Pemienue uppanmoHanbHbIX YpaBHEHUH U .
35 https://ege.sdamgia.ru/
HEPABCHCTB 22012024 ~PeEdeSCAMAIATS
36 CaoiicTBa U rpaduK KOpHS N-Oi CTEHeHH 94.01.2024
37 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN 99.01.2024
KonrponbHas pabora no reme
"ApudmeTnueckuii KOpeHb N—oi .
fipi.
38 crenenu. VppannonaibHble ypaBHEHUS U 31.01.2024 AIRLI
HepaBeHcTBa"
39 CuHyc, KOCUHYC ¥ TAHT'€HC YHCIIOBOTO
aprymeHra 05.02.2024
40 CuHyC, KOCHHYC U TAHT€HC YHCIOBOTO
aprymeHra 07.02.2024
41 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YUCJIIOBOTO apryMEHTa 12.02.2024
42 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa 14.02.2024
Tpuronomerpuyeckas OKpyKHOCTb,
43 oTpeieIeHue TPUTOHOMETPHUYECKUX 19.02.2024

(yHKLIUH YUCIOBOTO apryMeHTa



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://www.fipi.ru/

Tpuronomerpuueckas OKpyKHOCTb,

44 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 91.02.2024
(YHKLUI YHCIOBOrO apryMeHTa A
OCHOBHBIE TPUTOHOMETPUIECKHE i

4 https://ege.sd ru/

> (opMyITEI 26.02.2024 PoedeSCaMAAI

46 OCHOBHBIEC TPUTOHOMETPUICCKHE
bopMyIbI 28.02.2024
OCHOBHBIEC TPUTOHOMETPUICCKHE i

47 https://ege.sd ru/

opMyITBI 04.03.2024 Do UeSCAMIERN
hopmy.

48 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyITBI 06.03.2024

49 [IpeoOpa3oBaHue TPUTOHOMETPHUCCKUX
BBIPAXECHUI 11.03.2024

50 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAXECHUI 13.03.2024
[IpeobpazoBanmre TPUTOHOMETPUUECKUX i

1 https://ege.sdamgia.ru/
> BBIpaXEHUI 18.03.2024 pe.f1Ege. SEamala.iu

59 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXEHUI 20.03.2024
[IpeobOpazoBanme TPUTOHOMETPUIECKUX )

53 https://ege.sdamgia.ru/
BBIPAXEHUI 03.04.2024 ps.red el
Pemrenne TpuroHOMeTpUYECKUX .

4 https://ege.sd ru/
> ypaBHeHHit 08.04.2024 rodeSCaMOA
Perienne TpUroHOMETPHUECKUX )

55 https://ege.sd ru/
ypaBHeHit 10.04.2024 g SCAMAT
Pelienue TpuroHOMETPUYECKHUX .

56 https://ege.sdamgia.ru/
YpaBHEHUH 15.04.2024 PS.ITEQ et

57 Pemenue TpuroHoMeTprUIeCKIX
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https://ege.sdamgia.ru/
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ypaBHEHU U

17.04.2024

58

59

Pemenne TpUroHoMeTpUYECKUX
ypaBHEHUU

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHU M

22.04.2024

24.04.2024

60

KonTtponsHas padora no teme "®dopmyrst
TPUTOHOMETPHUU. TpPUTrOHOMETPUYECKUE
ypaBHeHuUs"

27.04.2024

https://ege.sdamgia.ru/

61

62

63

64

ITocemoBaTeIbHOCTH, CITOCOOBI 3aJaHUS
IOCJIEIOBATEIIbHOCTEW. MOHOTOHHEIC
IOCJIEIOBATEIIBHOCTH

ApudmeTrndeckast U reOMeTpUUYECcKas
nporpeccuu. Mcnonb3oBaHue nporpeccuu
JUTSL PEIICHUS PeaTbHBIX 331a9
MIPUKJIATHOTO XapaKkTepa

beckoneuHo yObIBaromast
reomerpuueckas nporpeccus. Cymma
OecKOHEYHO yObIBaroIIei
TCOMETPHYUECKOM MTPOTPECCUi

(DOpMYJ'Ia CJIOKHBIX ITPOILICHTOB

06.05.2024

08.05.2024

13.05.2024

15.05.2024

https://ege.sdamgia.ru/

65

dopmyiia CIOKHBIX TPOLIEHTOB

20.05.2024

66

O0o001Ienre, cucTeMaTA3alus 3HaHUH 3a
Kypc aireOpbl 1 Hayall MaTeMaTH4eCKOTo
aganm3a 10 ximacca

22.05.2024

67

Wroroas KoHTpOJbHASA paboTa

27.05.2024

www. fipi.ru



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://www.fipi.ru/

O0001enue, cucreMaTA3amus 3HaHuH 3a

68 Kypc ainre0pbl 1 Hayall MaTeMaTH4eCKOTo 1 99.05.2024
anaym3a 10 xiacca
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
CrteneHb ¢ pallMOHAJILHBIM TTOKa3aTesieM https://ege.sdamgia.ru/
CaoiicTBa cTENEeHU
3 IIpeoOpa3oBaHue BbIPAKEHUIH, 1
COJIEpKALINX PAaLlMOHAIbHbIE CTETIEHU
IIpeoOpa3oBaHue BbIpaXKeHUH .
4 peodp P ’ 1 https://ege.sdamgia.ru/
COJIEp KALINX PALlMOHAIbHbIE CTETIEHU
IIpeoOpa3oBanue BEIpaKeHUI )
5 peodp P ’ 1 https://ege.sdamgia.ru/
COJIeprKallNX PAllMOHAIbHBIE CTEIIEHU
6 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
7 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 https://ege.sdamgia.ru/
8 ITokasaTenbHbIE YypaBHEHUS U HEPABEHCTBA 1 https://ege.sdamgia.ru/
9 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 https://ege.sdamgia.ru/
11 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U 1
rpaduk
KonTponbhas pabora no teme "CreneHs ¢
aI[MOHAJILHBIM MTOKA3aTENEM. -
12 P 1 1 www. fipi.ru
[TokazarenpHas pynkums. [lokazarensHbie
YpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm yucna
14 JlecATUYHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1
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[IpeoOpazoBaHue BEIpaXKEHUH,

15 https://ege.sdamgia.ru/
coJiepKaliux JorapudMbl
IIpeoOpazoBanne BEIpaKEHUH, .

16 beoop P https://ege.sdamgia.ru/
COZIep KALIHX JIOTapU(MBI
IIpeoOpa3oBanue BEIpaKEHUH, .

17 beodp p https://ege.sdamgia.ru/
coJiepKaliux JorapudMbl
IIpeoOpa3oBanne BEIpaXKEHUH, .

18 beodp p https://ege.sdamgia.ru/
coJiepKalux JorapupmMbl
Jlorapudmudeckue ypaBHEHHUA U .

19 pud P https://ege.sdamgia.ru/
HEpPaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI U .

20 pud P https://ege.sdamgia.ru/
HEpaBEHCTBA
Jlorapudmudeckue ypaBHEHHUS U )

21 P yp https://ege.sdamgia.ru/
HEpPaBEHCTBA
Jlorapudmudeckue ypaBHEHHUS U .

22 P yp https://ege.sdamgia.ru/
HEpPaBEHCTBA
Jlorapudmuueckas pyHKIuUs, €€ CBOMCTBA .

23 pud ymxn https://ege.sdamgia.ru/
u rpaduk

24 Jlorapudmuueckas pyHkuus, e€ cBONCTBa
u rpaduk

o5 Tpuronomerpuyeckue GyHKIHH, UX
CBOICTBA U rpaduKu

26 Tpuronomerpuyeckue GyHKIHH, UX
CBOWCTBA U TpaduKH

97 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U Tpaduku

28 Tpuronomerpuueckue GyHKINHU, UX

CBOICTBa U Tpaduku
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[IpuMepsl TPUTOHOMETPUYECKUX

29 https://ege.sdamgia.ru/
HEpPaBEHCTB
30 [Tpumepbl TPUTOHOMETPHUUECKUX https://ege.sdamaia.ru/
HEPAaBEHCTB
31 ITpuMepbl TPUrOHOMETPHUECKUX
HEPaBEHCTB
39 [Ipumepsl TPUTOHOMETPUUECKUX
HEpPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapudmudeckne ypaBHCHUS U
33 HepaBeHCTBA. T pUrOHOMETPUYCCKHE www.fipi.ru
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
34 HenpepeiBHble QyHKIINT
35 MeTto MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB
36 MeTo MHTEpPBAJIOB JUIsl pEIICHUS
HEPABEHCTB
37 [TpouzBognas GyHKIIN https://ege.sdamgia.ru/
38 [TpousBoaHas GyHKIUU https://ege.sdamgia.ru/
39 I'eomeTpuueckuit u GU3NYECKUIN CMBICI
MIPOU3BOTHOM
40 FCOMeTpI/I‘{CSKI/Iﬁ 1 PU3UUECKUIN CMBICTT https://ede.sdamaia.ru/
IIPOU3BOIHOM
41 [Tpon3BoHBIE NIEMEHTAPHBIX (QYHKIUI https://ege.sdamgia.ru/
42 [Tpoun3BoHbIE 37IeMEHTAPHBIX (DYHKITHI
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43

[Ipon3BoHas CyMMBl, IPOU3BENCHMS,
4acTHOrO (QyHKIUH

44

45

[Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS,
94acTHOTO (DYHKIUH
[Tpou3BoaHast CyMMBI, IPOU3BENICHIS,
4aCTHOTO (PYHKIIUHA

https://eqge.sdamgia.ru/

46

[IpuMeHeHne Npon3BOJHOM K
UCCIIeI0BaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

47

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKITI1 HA MOHOTOHHOCTD
U DKCTPEMYMBI

48

49

50

[Ipumenenre npou3BOIHON K
HcCcIe0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIEeIOBaHHIO (PYHKIIMI HA MOHOTOHHOCTh
U OKCTPEMYMBI

Haxoxnenne HauOOJIBIIErO U

HaAMMCHBIICTO 3HAYCHU A (I)YHKI_II/II/I Ha
OTPEC3KC

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://eqge.sdamgia.ru/

51

Haxoxnenue HanOOJIBIIEr0 U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke

52

Haxoxnenue HanOOJIBIIEr0 U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke

https://ege.sdamgia.ru/

53

Haxoxneaue HauOOoJIbILIErO U

https://ege.sdamgia.ru/
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HAaMMEHBIIETO 3HAaYCHUs (PYHKIUHU HA
OTpe3Ke

Haxoxneaue HauOoJIbILIErO U

o4 HAMMEHBIIETO 3HAYCHUs (PYHKIUHU HA https://ege.sdamgia.ru/
OTpE3Ke
Haxoxaenue HanOoIbIIero u

55 HauMEHBIIETO 3HaUYeHUsl (PYHKIIUU Ha https://ege.sdamgia.ru/
OTpe3Ke
IIpuMeHeHre NpOU3BOIHON AJIs
HaXO0XKJICHUS HAaWTy4llIero penieHus B

56 NPUKIIAAHBIX 33/1a4ax, Ul ONpeieIeHus
CKOpOCTH Ipoliecca, 3aJJaHHOro (popmyioi
WM TpaduKoOM
KonrtponbHas pabora no Teme

57 "IIponsBonHas. IIpumenenne www.fipi.ru
MPOU3BOJHOMN"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

59 IlepBooOpaznasi. Tabnuma nepBooOpasHbIX https://ege.sdamgia.ru/

60 WuTerpan, reomeTpuyeckuii 1 GpU3NIeCcKuil https://ege.sdamaia.ru/
CMBICII HHTETpaa

61 WuTerpan, reometpudeckuil 1 GuU3NIeCKuit httos://eqe.sdamaia.ru/
CMBICIT MHTETpaa

62 WuTerpan, reoMeTpuueckuil 1 pu3nyecKuii httos://eqe.sdamaia.ru/
CMBICII HHTETpaa

63 Brruuncienue Hi{Terpana o ¢hopmyie https://ege.sdamaia.ru/
Herorona—IJlelibuuma

64 Beruucnenue nnterpana no gpopmyine

Herorona—JleitOoaumna
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65

Brruncnenue uaterpana mo popmyiie
Hrrorona—Jleionuma

66

67

Brruncnenue uaTerpana mo gopmyie
Herorona—JleitOnuna

CucTeMbl TMHEUHBIX YPaBHEHUI

https://eqge.sdamgia.ru/

68

69

70

CucreMpl TMHENHBIX YpaBHEHUN

Pemrenue npukiagHbIX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUI
Pemrenue npukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUI

https://ege.sdamgia.ru/

71

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MIOKa3aTeIbHbIX, JOTapU(PMHUUECKUX
YPaBHEHUU U HEPABEHCTB

72

73

74

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
palMOHANBHBIX, UPPALMOHAIBHBIX,
MIOKa3aTeIbHbIX, JOTapU(PMUUECKUX
YPaBHEHUU U HEPABEHCTB

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPAUOHAIIBHBIX,
MOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

Cuctembl U COBOKYITHOCTH 1IEJIBIX,
palMOHANBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

https://ege.sdamgia.ru/

75

Hcnonb3oBanue rpagukoB GyHKIMN 715
peleHHs ypaBHEHUN U CUCTEM
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Hcnonp3oBanue rpagukoB GyHKIMN 715

76 . https://ege.sdamgia.ru/
pellieHrs ypaBHEHUN U CUCTEM
[IpuMeHeHne ypaBHEHUMN, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTei
HayKH{ U PEAIbHOU KU3HU

78 KontponbHas paboTa o teme "I/IHTGFIza.]'I u W fini.r
ero npuMeHeHusi. Cuctemsl ypaBHEHU" I

79 HatypanbHble u 1enbie yrcna B 3afadax u3
peanbHOM KU3HU

80 HaTypaanme U 1IeJIbI€ YUCIIa B 33J1a4ax U3 https://ege.sdamaia.ru/
peanbHOM KU3HU

81 HaTypaanHe U LIeJIble Yyucia B 3aJja4ax U3 https://ege.sdamaia.ru/
peanbHOM KU3HU

82 [Ipu3Haku JeNMMOCTH LETBIX YUCEN

83 [Tpu3Haku JETUMOCTH TETBIX YUCEIT

84 [Ipu3Haku JeNMMOCTH LETBIX YUCEN

85 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HaHUU. YpaBHEHUSA

86 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUSA

g7 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIS
3HaHUU. YpaBHEHUSA

88 HOBTOPGHHG, 000011IeHHE, CUCTEMATH3AIUS https://eqe.sdamaia.ru/
3HaHUU. YpaBHEHUS

89 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN https://ege.sdamaia.ru/
3HaHUU. YpaBHEHUA

90 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL https://ege.sdamgia.ru/
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3HaHUU. YpaBHEHUSA

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

91 N 1 https://ege.sdamgia.ru/
3HaHui. HepaBencrsa
IToBTOpEeHue, 0000IIEHHE, CHCTEMATH3AIUS .

92 P B H 1 https://ege.sdamgia.ru/
3HaHuil. HepaBeHcTBa
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS .

93 P = H 1 https://ege.sdamgia.ru/
3HaHuil. HepaBeHcTsa
IToBTOpenue, 0000IICHNE, CHCTEMATHU3aIHS i

94 P H H 1 https://ege.sdamgia.ru/
3HaHui. HepaBeHcTBa
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIHS )

95 P B B H 1 https://ege.sdamgia.ru/
3HaHui. CUCTEMBbI ypaBHEHUH

9 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3AIUS 1
3HaHUU. CucTemMbl ypaBHEHUN
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIHS )

97 P H H 1 https://ege.sdamgia.ru/
3HaHu. OyHKIMK
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIHS .

98 P H H 1 https://ege.sdamgia.ru/
3HaHul. OyHKIUH

99 WroroBas koHTpoJsibHas paboTa www.fipi.ru

100 HToroBasi KOHTpOJIbHASA paboTa
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

101 Kypc aJireOphl ¥ Hayall MaTeMaTUIeCKOTO 1
anamm3a 10-11 knaccos
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

102 KypcC aJireOphl ¥ Hadall MaTeMaTUIeCKOTO 1
ananm3a 10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa ¥ HavyaJila MaTeMaThuueckoro ananusa, 10-11 kmaccel/ Anumos I1LA.,
Konsarun F0.M., TkaueBa M.B. u apyrue, AKIiuoHepHOE 00IIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

[I.A.Anumos, FO.M.Konsrun, M.B.TkaueBa u np., Matemartuka: anredpa u
Hayajla MaTeMaTHU4eCKOro aHalim3a, reomeTpus. Anredpa u Hadasa
MaremaTudeckoro aHanu3a, 10-11 kmace: yuaeOHUK 11 00111e00pa3oBaTeIbHbIX
opraHu3zaiuii: 6a30BbIi U yriryOneHHbIH ypoBHH, MockBa, «[IpocBemienue», 2021
M.N.11a6ynun, M.B.TkauéBa, H.E.®énopoBa Anredpa u Hayana
MaTeMaTH4YeCKOoro aHanu3a. JlugakTuyeckue MaTepuaibl K y4eOHUKY

[II.A.AnmumoBa u np. 10 kmacc, 2021, Mocksa, «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

- OTKpBITHIN OaHK 3aMaHuii I0 MaTeMatuke WWW.fipi.ru

- @enepaibHbIN HEHTP TECTUPOBAHUS WWW.rustest.ru

- Pemry EI'D https://ege.sdamgia.ru/






