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IIOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMmMa yueOHOro Kypca «Aurebpa M Hayajla MaTeMaTHUYeCKOI'O
aHanM3a» 0a30BOro ypoBHs Ay oOyuaromumxcs 10 kmacca pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCY/IapCTBEHHOTO 00pa30BaTe/IbHOIO CTaHJApTa CpPeHero OOIero
oOpa3oBaHUsl, C YYETOM COBPEMEHHBIX MHPOBBLIX TpeOOBaHUM, TPeAbSIBISIEMbBIX K
MaTeMaTUueCKoMy o0Opa30oBaHMIO, ¥ TpPaAWLMA DPOCCHUHCKOTO 00Opa3oBaHUS.
Peasu3aiusi mporpaMMbl 00ecrieurBaeT OBJIa/ieHHe K/IHOUEBLIMUA KOMIIETEHIUSIMH,
COCTaB/ISIOIIUMHA  OCHOBY [I/Ii CaMOpa3BUTHUs U HeIpepbIBHOTO 00Opa3oBaHUS,
I[e/IOCTHOCTb ~ OOIIeKYy/IbTYPHOTO, JIMUHOCTHOTO U TI03HABaTe/JIbHOTO Pa3BUTHS
JTMYHOCTU 00YYarOIIUXCS.

IEJ/JIN N3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauaja MaTeMaTH4eCKOrO aHajau3a» SIBSETCS OJHUM U3
Haubosiee 3HAaUMMBIX B MPOrpPaMMe CTapIliel IIKOJIbI, TIOCKOJIbKY, C OJHOW CTOPOHBI,
OoH  obecrieunBaeT  WHCTpyMeHTa/bHyl0  0a3y  yid  M3yueHUs  BCexX
eCTeCTBeHHOHAYUYHBIX KYPCOB, a C APYrodl CTOPOHBI, (hOPMHUDYET JIOTHYeCcKoe U
abCcTpakTHOe MBIIIJIEHHEe YualliuxCs Ha YpOBHe, He0OXOJWMOM [Jii OCBOEHWS
WHGOPMAaTHKH, 00II[eCTBO3HAHUS, UCTOPHUH, CJIOBECHOCTH U JIPYTHX JUCIUIUIMH. B
paMKax [laHHOTO Kypca yuallliecss OB/a/ieBalOT YHUBEPCA/IbHbIM  SI3bIKOM
COBpeMeHHOW Hayku, KoTopasi ¢hOpMy/upyeT CBOU JIOCTHXKEHUS B MaTeMaTU4yecKou
dbopwme.

Kypc anrebGpbl ¥ Hauan mMaTeMaTH4yecKOro aHajau3a 3aK/iajJbiBaeT OCHOBY AJisi
YCTIEIITHOT'O OBJIaJieHus 3aKOHaMU (DU3UKU, XUMHH, OM0JIOTUH, TTOHUMAaHUsI OCHOBHBIX
TeHAEeHLUA pa3BUTHsS SKOHOMMKM U  OOIeCTBEHHOW JKWU3HH, TI03BOJISET
OPUEHTUPOBAThCSI B COBPEMEHHBbIX I[M(GPOBLIX U KOMIBbIOTEPHBIX TEeXHOJIOTHSX,
yBEPEHHO WCII0/Ib30BaTh WX [Jis AajbHeiliero o0bpa3oBaHUs W B TOBCeJHEBHOMU
Xu3Hu. B Toxe Bpems oOBajieHWe aOCTPAaKTHBIMH U JIOTMUECKA CTPOTUMU
KOHCTPYKLUSIMU aareOpbl 1 MaTeMaTHUeCcKoro aHa/iri3a pa3BUBaeT yMeHUe HaXOUTh
3aKOHOMEpPHOCTH, OOOCHOBBIBaTH WCTUHHOCTb, [IOKa3bIBaTh YTBEPXKIEHHUSI C
TIOMOIIbI0 WMHAYKIMM W PACCY>KAaThb [eAYKTHBHO, HCIIOJb30BaTh 0000ieHre U
KOHKpeTH3al[iio, abCcTparupoBaHWe W aHa/orvio, (opMHpyeT KpeaTWBHOE U
KPUTHUUYECKOe MbII/IeHHe.

B xome wu3yueHuss Kypca «Anrebpa ¥ Hauajla MaTeMaTHUYeCKOrO aHasu3a»
y4aiiecst TIo/Iy4aroT HOBbIY OIMbIT pellieHus] MPUKJIaIHbIX 3a/layu, CaMOCTOSITe/IbHOTO
TOCTPOEHUSI MaTeMaTHYeCKUX Mojiesiell peasibHbIX CUTYyalldi, WHTeprpeTalyun
MOJlyUeHHBbIX  pellleHWd,  3HAKOMSATCSI  C  TpUMepaMd  MareMaTH4eCKUX
3aKOHOMEpDHOCTeid B TpUPOZie, HayKe M MCKYCCTBe, C  BBIJAIOL[AMUCS
MaTeMaTUYeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obsiafjaer 3HauuTeTbHBIM BOCIUTATe/bHBIM TIOTEHI[MATIOM, KOTOPBIU
peasmM3yeTcss Kak uepe3 yueOHbI MaTepuas, CIIOCOOCTBYHOIMN (HOPMUPOBAHUIO
HAayyHOTO MHPOBO33DeHHUs, TaK M uepe3 creluduKy yueOHOU [eATeNbHOCTH,



TpeOyroIrieid TIPOAO/DKATETbHONM KOHLIEHTpPAlM BHUMAaHUS, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTU U OTBETCTBEHHOCTH 3a TMOJTyYeHHbI pe3ybTar.

B ocHoBe MeToAMKu oOyueHusi anreOpe ¥ HadajiaM MaTeMaTUUeCKOTO aHaJIM3a
JIEKUT AesITe/TbHOCTHBIM TPUHIUI 00yUeHHs.

B ctpykType Kypca «Anrebpa ¥ Hayajia MaTeMaTHUeCKOTO aHaM3a» MOKHO
BBIZIE/INT  CJIEYHOLIMEe  COZepKaTelbHO-MeTOAUYeCcKrue JuHuM: «Yucma u
BbIUMC/IeHUsI», «DyHKIMU U Tpaduku», «YpaBHeHUSI U HepaBeHCTBa», «Hauasna
MaTeMaTU4YeckKoro aHanmsa», «MHoXecTBa UM JlorMKa». Bce  OCHOBHbIe
coj/lepKaTe/ibHO-MeTOuUYecKre JIMHUM U3y4yaloTCsl Ha TMPOTSDKEHUM [BYX JieT
oOyuyeHMs] B CTapilieil IIKOJie, eCTeCTBEHHO JOTMOJIHSSA APYT JApyra W TOCTeleHHO
HacChILLasCh HOBBIMU TeMaMHM U pasfenamu. MOXXHO C YBEPEHHOCTBIO CKa3aThb, UTO
JaHHBIN KypC SBJISIeTCSI MHTErPaTUBHBIM, TIOCKO/IbKY 00beJuHsIeT B cebe co/iep)kaHre
HECKOJIbKMX MaTeMaTUueCKUx [AUCLUIUINH, TaKux KakK anrebpa, TPUrOHOMETPHS,
MaTeMaTHU4YeCKU aHasn3, TeOpUsi MHOXKeCTB, MaTeMaTUueckasi Jioruka u fip. [1o mepe
TOT0, KaK ydJallliecsi OB/Ia/ieBal0T BCEé Oojiee MMPOKUM MaTeMaTUUeCKUM arlrapaToM,
y HUX TIOC/ie/loBaTe/lbHO (OPMUDYeTCS W COBEpIIEeHCTBYeTCS yMeHHe CTPOHUThb
MaTeMaTU4ecKyr0 MOZe/lb peaslbHOW CUTyaldWd, NPUMEHSTb 3HaHWS, TOJyUYeHHbIe
MpU U3y4YeHUWHW Kypca, [/ PpelleHusi CaMOCTOSITeTIbHO C(hOPMYJIUPOBAHHOU
MaTeMaTU4eCKOH 3a/laui, a 3aTeM UHTepIIPeTUPOBaTh CBOU OTBET.

CopeprkaTenbHO-MeTOAMueckasi MUHUS «Uucia ¥ BBIUMC/IEHUs» 3aBepiiiaeT
dbopMUpoBaHre HABBIKOB WCIIO/b30BaHUS [IeMCTBUTE/IbLHBIX UKCe, KOTOpoe ObLIo
HauaTo B OCHOBHOW I1Kose. B crapiueli 1ikose ocoboe BHUMaHWe YaesseTcs
(bopMHPOBaHMIO HaBLIKOB pal[MOHAJbHBIX BBIUYMC/IEHWH, BK/IHOYAKIIMX B Cebs
WCI0/Ib30BaHWe pa3/MuUHbIX (OpPM 3aMuMCh YuCIa, yMeHue JeyaTh TPUKUJIKY,
BBITIOJIHATh TIPUO/IPKEHHBIE BBIUMC/IEHHWS, OL[eHWBaTh UMCJIOBbIe BBbIPa’KeHHS,
paboTath C MareMaTHYeCKMMH KOHCTAaHTaMH. 3HAKOMbIe YUalllUMCS MHOXKeCTBa
HaTypa/ibHBIX, 1Ie/IbIX, pal[MOHA/IbHbIX W JeWCTBUTENbHBIX UKCe [OTOJHSIOTCS
MHO>KeCTBOM KOMIUIEKCHBIX urcesl. B KaXZ0M K3 3TUX MHOXXeCTB pacCMaTPUBAIOTCS
CBOWCTBEHHble eMy creludUUyecKkde 3aJaud U oOrepanuu: JejeHue Haleso,
OrepvpoBaHUEe OCTaTKaMU Ha MHOXeCTBe 1[eJIbIX 4YuCesl; O0co0ble CBOMWCTBa
pal[MOHa/bHBIX U UPpalMOHA/bHBIX UYUCeN; apu(MeTHUeCcKue Oomepalnuu, a TaKKe
V3B/ieUeHre KOPDHSI HaTypaJibHOM CTereHW Ha MHO)KeCTBe KOMIUIEKCHBIX YMCEeI.
bnarogapsi mociefoBaTelbHOMY pacClIMPEHUIO Kpyra MCIOJIb3yeMbIX YHCeNT U
3HAKOMCTBY C BO3MOJKHOCTSIMM WX NPUMEHEHUs i pellleHUs] Pa3/MyHbIX 3ajiau
dbopMUpyeTcsi TIpe/icTaB/ieHWe O eJUHCTBE MaTeMaTWKW KaK HayKd U eé poyid B
TOCTPOEHHH MO/eJieli peasbHOTO MUpa; IIMPOKO HCIO/b3YIOTCS 0000I1eHre 1
KOHKpeTH3aLusl.

JIunusi «YpaBHeHWST W HEPaBeHCTBA» peaM3yeTCs Ha TIPOTSHKEHUU BCETO
oOyueHHsI B CTapIleid IIIKOJie, TOCKOMbKY B KaKAoM pa3szese IIporpammbl
NpelyCMOTPEHO pellleHWe COOTBeTCTBYIOLMX 3aZad. B pe3sysbrare yuarjuecs
OBJ/IAZIEBAlOT pPa3/MYHBIMM METOJAMM DeLleHUs] PalMOHabHbIX, WPPAaLMOHATbHBIX,
TMOKa3aTe/bHbIX, JIOrapuMUUeCKUX U TPUTOHOMEeTPUUeCKUX YpaBHeHHU, HepaBeHCTB



Y CHCTEeM, a TakXKe 3aZiau, cofeprKalux rnapaMmeTpsl. [lomyueHHble yMeHUs IIMPOKO
WCIIO/Ib3YIOTCS TPU  MCCeloBaHUA (YHKLMA C TIOMOILIbIO TIPOM3BOJHOM, MpHU
pellleHWH TPUK/IAHbIX 33[ad U 3aZlau Ha HaxoyKJeHre HauOOMbIINX U HauMeHBIIINX
3HaueHu# ¢yHKUMW. [laHHasi cofepkaTesibHasi JIMHUS BKJIOYaeT B cebs Takke
¢dopmupoBaHre yMeHUM BBITIOMHATL pacuéTel 1Mo (GopMmysiam, mpeoOpa3oBaHUs
paLMOHa/NbHBIX, WPPALMOHA/IbHBIX U TPUTOHOMETPUYECKUX BBbIDA)KEHWUM, a TakKKe
BbIp@KEHWM, COZepXKallluXx CcTereHW U Jjorapudmel. biarogaps usyueHuro
asrebpanueckoro Marepuasa MpoOMCXOAUT JajbHellllee pa3BUTHe arTOPUTMUAYECKOTO
M abCTpakTHOrO MBbIIIIEHHS Yy4Yaluxcsi, (OPMUPYIOTCS HaBbIKU JeAYKTUBHBIX
paccy>k/1eHUH, paboTel  C CUMBOJIbHBIMU  (hOpMaMmH, Tripe/iCTaB/IeHUSI
3aKOHOMEpPHOCTeld W 3aBHCHMMOCTel B BHJe DaBeHCTB W HepaBeHCTB. Auirebpa
npeasiaraeT  3(PQPeKTHBHbIE WHCTPYMEHTbl [Ji pelleHus MpakKTUUYeCKux U
eCTeCTBeHHOHAYUHbIX 3a/lau, HarysgJHO JeMOHCTPHPYeT CBOU BO3MOXXHOCTH Kak
sI3bIKa HAYKHU.

CopeprkarenbHO-MeTOAMYeCcKasi MHUS «DPyHKIMM U TpaduKu»  TECHO
neperieTaeTcss C ApyruMu JIMHUAMU Kypca, TTOCKOJIbKY B KaKOM-TO CMBIC/Ie 3a/jaéT
M0C/IeJ0BaTe/IbHOCTh U3yueHHsi Marepuana. V3yueHre CTereHHOM, MOKa3aTeabHOW,
norapupMrUYecKod M TPUTOHOMETPUYECKUX (QYHKLUWW, UX CBOUCTB W Trpa(UKOB,
UCrob3oBaHue (GYHKIUNA /IS pellleHrsl 3a/jad U3 APYruxX yueOHBIX TPeAMeTOB U
peasbHOM >KU3HM TeCHO CBfI3aHO KaK C MaTeMaTUueCKMM aHalu30M, TaK U C
pellleHMeM ypaBHeHMM W HepaBeHCTB. [Ipu 3Tom 6osbllioe BHUMaHWe Y/esseTcs
(dbopMHpOBaHHIO YMeHHsl BbIpaXkaTb (JOpMyJiaMy 3aBUCUMOCTH MeXXIY pa3/nyHbIMU
BeJIMUYMHAMU, UCC/Ie/I0BaTh MOJyuyeHHble (DYHKIMM, CTPOUTh UX rpaduku. MaTepuan
3TOM COJlep)KaTe/lbHOM JIMHAW HalleJleH Ha pa3BUTHE YMEHUM U HaBBIKOB,
MO3BOJISIIOLMX BbIPaKaThb 3aBUCHMOCTH MeXAY BeJIMUMHAaMU B Pa3/MuUHON (opme:
aHa/IMTUYeCKOM, rpaduueckoit U coBecHOM. Ero u3ydeHue criocoOCTByeT pa3BUTUIO
aITOPUTMUUECKOT'0 MBIIIJIEHUs,, CIIOCOOHOCTH K OOOOINeHHI0 M KOHKPeTH3al[uH,
VICII0J/Ib30BAHUIO aHAaJIOTHH.

CopepxarenbHasi JuHUSI «Hauama MaTemMaThueckoro aHaau3a» I[103BOJISIET
CYLLeCTBEHHO PpaClIMpPUTh KPYr KakK MaTeMaTUueCKWX, TaK W TMPHUKIaZHbIX 3ajad,
JOCTYMHBIX LIKOJbHUKAM, TaK KakK y HHUX TOSIBJSIETCS BO3MOXKHOCTb CTPOHWTh
rpaduKu  CIOXKHBIX (YHKUWM, OmpeAensTh WX HauOoJblIMe U HaUMeHbIIe
3HaueHUsl, BBIYMCJIATH TUIOLAAU (QUIYyp U OOBEMBI Tes, HAaXOAWUTb CKOPOCTHU U
ycKopeHusi TipoljeccoB. [laHHasi copep)kaTejibHasi JIMHUS OTKPbIBaeT HOBbIe
BO3MOKHOCTH TIOCTPOEHHsI MaTeMaTUYeCKUX MOJe/el peanbHbIX CUTYaLUM,
M03BOJISIET HAXO/AUTh Hau/Iyulllee pellieHre B MPUK/IJHbIX, B TOM UMCJIe COLMaIbHO-
9KOHOMMUUECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTHUeCcKOro aHaiu3a
criocobCTByeT pa3BUTHUIO abCTpakTHOTrO, (POPMa/bHO-TIOTHYECKOTO0 U KPeaTHBHOTO
MBIIILJIEHUs], (OPMUPOBAHWIO yMEHUM pacrio3HaBaTh TIPOSIBJIEHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHKe W KCKYCCTBe. Yuallldecsl Y3HalOT O BbIJAIOIIMXCS
pe3y/bTaTaX, IOJIyueHHbIX B X0/l Pa3BUTUS MaTeMaTHMKW KaK Hayku, U 00 ux
aBTOpax.



CoeprkaTe/lbHO-MeTOAuuYeCcKass TUHUS «MHOXXeCcTBa U JIOTHKa» BK/IIOYaeT B
cebss s/leMeHThl TEOpUM MHOXKECTB W MaTeMaTH4eCKOW JIOTUKUA. TeopeTHKo-
MHOYKeCTBEHHbIE TIPe/[CTAB/IEHUS TIPOHU3BIBAIOT BeCh KYPC IIKOJBHONW MaTeMaTHKH 1
npejjlaraloT Haubosiee yHUWBepCanbHBIA S3bIK, OOBEJUHSIOUIUN BCe pa3/enbl
MaTeMaTUKU U €& TIPWIOXKeHHY, OHM CBSI3bIBAIOT pa3Hble MaTeMaTHyecKue
IUCIIUTUTMHBI W WX TIPWIOXKEHWs B eAuHoe 1iesioe. [103TOMy Ba)KHO [IaTh
BO3MO)XHOCTh ~ IIKOJbHUKY  TIOHMMAaTb  TEOPETHUKO-MHOXXECTBEHHBIM  SI3bIK
COBpEMEHHOW MaTeMaTWKH M HCII0/Ib30BaTh €ro /i1 BhIpaXKEHUs CBOMX MBIC/IEH.
[IpyriM  Ba)KHBIM TIPU3HAKOM MaTeMAaTUKH KaK HayKH C/Ie[yeT TIPU3HATh
CBOMCTBEHHYIO eii CTPOroCcTb 000CHOBAHUM U CJie/JOBaHUE OIpezie/IEHHBIM IMpaBUIaM
TOCTPOEHUsI /I0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIeMEHTaMH MaTeMaTU4YecKOW JIOTHKU
CIMOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO MBIIILJIEHUs yUallUXCsl, TI03BOJISIET UM CTPOUTh
CBOM pAaCCYy)KJIeHWss Ha OCHOBe JIOTMUECKWUX TMpaBwI, (HOPMHUDPYeT HaBbIKU
KPUTHUECKOTO MBIIIIEHHSI.

B kypce «Asrebpa u Hadaja MaTeMaTHYeCKOro aHaiu3a» IPUCYTCTBYIOT
OCHOBBI MaTeMaTUUeCKOTO MO/e/IMPOBaHUs, KOTOPbie TMpH3BaHbl CIIOCOOCTBOBATH
(hopMHPOBaH1IO HABBIKOB TIOCTPOEHUST MO/Ie/iel peaslbHbIX CUTYalUi, CCIeJOBaHUs
3TUX Mojle/ied C TIOMOIIbIO arrapara aireOpbl M MaTeMaTHyeCKOro aHaju3a,
WHTepIIpeTaliy MOJIyYeHHBIX pe3y/bTaToB. Takue 3a/j[aHus BIJIETEHbI B KaXKAbIN U3
pa3zenoB IIporpaMmbl, MOCKOBKY BeCh MaTepHasl Kypca IIUPOKO UCTIOMb3YeTCs AJis
pellleHus] TIPUKIAAHBIX 3azau. [Ipy pellleHWM peasibHBIX IMPAKTHUYECKUX 3ajau
yualiyecsi pa3BUBAIOT HaOJIOAATeIbHOCTh, yMeHHEe HAaXOUTh 3aKOHOMEpPHOCTH,
abcTparupoBaTbCsi, HWCIIOMB30BaTh aHAJIOTHI0, 0000IaTh M KOHKPETHU3UPOBATh
npobsiemy. [lesiTe/TbHOCTB 10 (YOPMUPOBAHUIO HABBIKOB PeIlleHus TIPUK/IaIHBIX 3aziau
OpraHu3yeTcsi B TIPOI[eCCe H3yUeHUs BCeX TeM Kypca «Anrebpa W Havana
MaTeMaTHUUeCKOTO aHa/In3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

B yue6HOM Ti/1aHe Ha U3yueHHe Kypca anreOpbl U Haua/l MaTeMaTUueCcKoro aHaau3a
Ha 6a30BOM ypOBHe OTBOAUTCS 2 yaca B Hefiero B 10 kmacce — 68 wacoB B rof, B 11
Kj1acce 2 yaca B Heie/1r0-68 yacoB B rof,.

IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA YUYEBHOI'O ITIPEAMETA
«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

OcBoenue yueGHOro ripegmera «Asredpa v Hauasia MaTeMaTUYeCKOro aHa/Iu3a»
JOJDKHO o0ecreurBaTh AOCTIDKEHHe Ha YpOBHe CpefHero o0Iero obpa3oBaHUs
CJIeAYIOIMX JTMYHOCTHBIX, MeTarpeAMeTHbIX U TIpeJIMETHBIX 00pa3oBaTelbHBIX
pe3y/bTaToB:

JIMHHOCTHBIE PE3YJ/IBTATBI

JIMUHOCTHBIE ~ pe3y/lbTaTbl OCBOEHHWS TMPOrpaMMbl  yueOHOTO TIpeMeTa

«MaTemaTHKa» XapaKTepU3yHTCS:



I'pakgaHckoe BOCIIUTaHUE:

c(hOopMHUPOBAHHOCTHIO TPAYKAAHCKOU TTO3UI[MH 00yUaroIierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOT0 00II[eCTBa, MpefcTaB/IeHUeM O MaTeMaTHUUeCKUX
OCHOBaX (PYHKI[MOHMDOBAHUSI  Pa3/IMUHbIX CTPYKTYp, SBJIEHUW, TMpPOLeAYyD
rpaxkiaHckoro obiriectBa (BbIOODHI, OTIPOCHI U TIP.), YMeHHEM B3aUMOZeMCTBOBATh C
COLIMa/IbHBIMU UHCTUTYTaMU B COOTBETCTBUM C UX (PYHKLIUSIMUA U Ha3HAYEHHEM.

[TaTproTHYeCKOe BOCOUTAHUE:

c(hOpMHUPOBAHHOCTbID POCCHUMCKOM TPaXkKAAHCKOW WJEHTUYHOCTH, YBa)KEHUS K
TMPOIIJIOMY M HaCTOSI[EMYy POCCUMCKOW MaTeMaTHKH, 1[eHHOCTHbIM OTHOIIIEHHWEM K
JNOCTHXKEHHUSIM POCCHUMCKHUX MaTeMaTUKOB Y POCCUMCKOWM MaTeMaTHUeCcKOW IIKOJIbI, K
VCII0/Ib30BaHUIO STHUX JOCTWKEHWHW B [PYTrUX HayKax, TeXHOJOrusix, cdepax
5KOHOMUKH.

JyXOBHO-HDaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHWEM JIYXOBHBIX LIeHHOCTeu POCCHUICKOT0 Hapo/a;
chOpMUPOBAHHOCTBID  HPABCTBEHHOTO  CO3HAHUS, JTUUECKOr0  TOBeJeHus,
CBA3aHHOTO C MPAKTUYECKUM TMPUMEHEHUEM OOCTW)KEHUM HayKU U [1eTeIbHOCThIO
YUEHOT0; 0CO3HAHHEM JINUHOTO BK/IaZia B IOCTPOEHWe YCTOMUMBOTO OyayIiiero.

OCTeTUYeCKOe BOCIIMTAHUE:

3CTETUYECKUM OTHOILIIEHWeM K MUPY, BK/IKOUas 3CTETUKY MaTeMaTU4ecKHUX
3aKOHOMEpHOCTel, 00BeKTOB, 3a7iau, pPeIlieHNH, pacCy KIeH!; BOCTIPUMMUYHBOCTBIO K
MaTeMaTUYeCKUM aclieKTaM pa3/MyYHbIX BUIOB UCKYCCTBaA.

dPur3ryeckKoe BOCIUTAHKE:

cOPMUPOBAHHOCTBID yYMEHHUsI TPUMEHSITb MaTeMaThuecKue 3HaHusl B
MHTepecax 3/J0pOBOro 1 6e3oracHoro obpasa >KU3HH, OTBETCTBEHHOTO OTHOILLIEHUS K
CBOEMY 3/I0POBBIO (370pOBOe IWTaHWe, COAJTAHCUPOBAHHBIM PEXUM 3aHATANA |
OT[ibIXa, pery/sipHas (u3uyeckass aKTUBHOCTh); (DU3MUeCKOro COBEepILEeHCTBOBAHUS
TIPU 3aHSTUSAX CIIOPTUBHO-03/J0POBUTEIBHOM [EeSITeTbHOCTHIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHWEM IIeHHOCTH TPYAOMI00Us; WHTepecoM K
pas/MuHbIM chepaM NpodecCuOHaTbHOU /1eSITeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOU
U eé MPUI0KeHUsIMH, yMeHHEeM COBePILIaTh 0CO3HAHHBIN BHIOODP Oyayteit mpodeccru
W peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE T/IaHbl; TOTOBHOCTBIO U CTIOCOOHOCTBIO
K MaTeMaThyecKoMy o00Opa3oBaHMI0O M caM000pa30BaHMIO Ha TIPOTSDKEHUU BCei
JKU3HU; TOTOBHOCTBIO K aKTUBHOMY Yy4YacCTHIO B pellleHWHd MNPaKTUYeCKUX 3ajjau
MaTeMaTU4eCKOW HarpaBIeHHOCTH.

JK0JI0ThYeCcKOoe BOCIUTaHUe:

c(hOpMUPOBAHHOCTBIO  JKOJIOTUYECKOM KY/IbTYpbl, TTOHUMaHUEM B/IMUSHUSA
COLIMATbHO-5KOHOMUYECKUX TMPOLIECCOB Ha COCTOSIHWE TPUPOJHOW W COLMATbHOU
cpeJibl, 0CO3HaHKEeM T/1I06aTBPHOT0 XapaKTepa K0/IOTHYeCKUX Mpo0ieM; opreHTalyei
Ha TIpUMeHeHWe MaTeMaTHyeCcKuX 3HaHWM [Jig pelleHds 3ajad B 00sacTu
OKpY>Karolllerd CpeJbl, IJIAHUPDOBAHUSI TIOCTYMKOB M OLIEHKW WX BO3MOXKHBIX
MOC/IeICTBUM /151 OKPY>KaroL[eH CpeJibl.




LIeHHOCTY HAYYHOT'0 T1I03HAHUS:

c(hOpMHUPOBAaHHOCTbIO MHPOBO33DEHHs], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 00I1[eCTBeHHOM TTPAKTUKH, TOHUMaHHUeM MaTeMaTH4eCcKon
HayKH Kak c(epbl 4e/loBeuecKol /eaTeTlbHOCTH, 3TArloB e€ pa3BUTHS U 3HAUMMOCTH
JUIsT Pa3BUTHS 1[UBUIM3AI[UM; OB/IaJIeHHUEM SI3bIKOM MaTeMaTHK{ W MaTeMaTH4yeCcKou
Ky/JbTYPOI KaK CpeZICTBOM ITO3HAHHUSI MHUPA; TOTOBHOCTBIO OCYITIECTB/ISATh TIPOEKTHYO
W MICCJIeIoBaTeTbCKYIO eATeTbHOCTh UHAWBU/IYa/TbHO U B TPYTIIIE.
METAITPEAMETHBIE PE3YJ/IBTATBI

MeTanpeaMeTHble pe3y/bTaThl OCBOEHHs IPOrpaMMbl y4eOHOrO TpeaMeTa
«MaTemaTHKa» XapaKTepU3yrTCs OBJIa/IeHHUEM YHUBEPCANbHbIMU
nosHasamesabHbIMU  OelicmgusIMU,  YHUBEPCA/NbHbIMU  KOMMYHUKAMueHbIMU
delicmeusiMu, YHUBEPCA/bHbIMU pe2yAsiMUEHbIMU OeliCmeusiMu.

1) YHusepcanbHble no3HagamesibHble Oelicmeusi, obecneuugarom ¢opmupogaHue
6a308bix KOZHUMUBHbIX npoyeccos obyuarouwjuxcsi (oceoeHue Memoo08 NO3HAHUS
OKpyJcaroujeco Mupda; npumeHeHue /02U4ecKux, UuccaedosamenbCKux onepayut,
yMmeHull pabomamb ¢ uHgopmayueli).

ba3oBble norrueckue gerCTBUS:

® BBIAB/IATh M XapaKTePU30BaTh CYII[ECTBEHHbIE TIPU3HAKKW MaTeMaTHUUeCKHUX
00BEKTOB, TTOHSATHM, OTHOIIIEHUI MEXy IMOHATHUAMH; (OPMYJIUPOBAThL OIpeze/eHuUs
TIOHSITUM; yCTaHAB/IMBATh CYL[eCTBEHHbIN MPU3HAK KIaCcCU(UKAL[MK, OCHOBAHUS /ISt
0000111eHYs ¥ CpaBHEHHs, KpUTEPUH MPOBOAMMOrO aHa/IN3a;

® BOCIIDUHUMATh,  (OpPMyIMpOBaTh W TpeoOpa3oBbIBATh  CYXKJEHUS:
yTBepuTe/IbHbIe U OTpUIlaTe/IbHbIe, e IMHUUHBIe, YaCTHbIE U 00II[1e; YC/IOBHBIE;

® BBIB/ISATh MaTeMaTUUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUUS
B (pakTaX, [JaHHBLIX, HAO/MIONEHUSIX W YTBEP)KIEHWSX; TIpejaraTb KPUTEPUU /ISt
BbISIBJIEHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

e—/leflaThb BBIBOJbI C UCIO/Ab30BaHWEM 3aKOHOB JIOTHUKH, [JeAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aK/TFOUeH!, YMO3aK/TFoueHHH 110 aHa/IOTHH;

*—IPOBO/IUTh CAMOCTOSATEIHFHO /0Ka3aTe/bCTBA MaTeMaTHUeCKUX YTBepXKAeHUH
(MpsiMble ¥ OT MPOTUBHOT'O), BLICTPAaWBaTh apryMeHTAI[{I0, MPUBOAUTL TIPUMEpPhI U
KOHTPIIPUMEpPhI; 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HHS Y BBIBOJIBI;

e BpIOMpaTh CIOCOO pellleHUs] ydeOHOW 3asaud (CpaBHMBATh HECKOJIBKO
BapUaHTOB pellieHHs1, BbIOMpaTh Hanubosiee MOAXOASIIMN C YUYETOM CaMOCTOSITE/IbHO
BbI/le/IeHHbIX KPUTEPUEB).

ba3oBble vccnenoBaTelbCKUe JeHCTBUS:

® KCIT0/Tb30BaTh BOIIPOCHI KakK WCCAel0BaTeIbCKMM WHCTPYMEHT TI03HaHMS;
cdopMy/iipoBaTh  BOIIPOCHI, buKcHpylole  TPOTHBOpeUHe, npobemy,
yCTaHaB/IMBaTh NCKOMOe M JJaHHOe, OPMHPOBATh TUITOTE3Y, ApI'YMEHTHPOBATL CBOIO
TIO3UIIUI0, MHEHUE;

® [POBO/IUTh CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM SKCITEPUMEHT, HCC/IeJOBaHHUe
M0 YCTaHOBJIEHHIO 0COOeHHOCTell MaTeMaTH4eCKoro oObekTa, sIBJeHHs, TpOoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTeN MeXX[y 00beKTaMu, SIBJIEHUSIMH, TIPOLiecCcaMu;




® caMoCTOSITeNTbHO (hopMyspoBaTh 00OOIIEHHST U BBIBOABI TI0 pe3yJ/bTaTaM
NpoBe/leHHOr0  HaO/IofleHusi,  WCC/Ie[ioBaHUs,  OLIEHWBaThb  [JOCTOBEPHOCThb
TI0JTyUeHHBIX Pe3y/bTaTOB, BLIBOJOB U 000011[eHI;

® [POTHO3WPOBaTh BO3MOJKHOE pa3BUTHE TIPOIlecca, a TakKXKe BBIJBUTATh
TIPE/ITI0JIO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmarimeii:

® BLIAB/IATH AeUiUThl MHPOPMALIUH, JAaHHBIX, HEOOXOJUMBIX /I OTBETa Ha
BOTIPOC U [I/IsI pelLleHUs 3a/]auu;

® BpIOMpaTh MHPOPMAIMIO W3 UCTOUYHWKOB Pa3/IMUHBIX TUIIOB, aHATM3UPOBATh,
CHCTeMaTH3UPOBaTh M MHTEPITPETHPOBATh WH(OPMALMIO Pa3/IUYHBIX BUZOB U (hOpM
TIpe/[CTaB/IeHUSI;

® CTPYKTYPUPOBaTh WH(OPMAIHMIO, TPeACTaBIATh €€ B pa3/IWuHbIX (opMmax,
WITFOCTPUPOBATh rpaduuecky;

® OIIeHUBAaTh Ha/IEKHOCTh uHbOopMaIu 1o CaMOCTOSITE/TEHO
cchopMy/TPOBAaHHBIM KPUTEPHSIM.

2) YHugepcanbHble KOMMyHUKamueHble Oelicmausi, obecneuusarom
Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABBIKO8 0OYUAOUWJUXCSL.

Oob1eHue:

® BOCIIPUHUMATh U (OPMYJ/IMPOBATh CY>KJ€HUs] B COOTBETCTBUH C YCIOBUSMU U
1je/issMU 0OII[eHHs; SICHO, TOUHO, TPaMOTHO BhIpaXkaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
W TIMCbMEHHBIX TeKCTaX, /[laBaTh IIOSICHEHWS TI0 XOAY PpeIlleHus 3a/lauw,
KOMMEHTHPOBATh MOTyUYeHHbIN pe3y/bTar;

® B X0oZle 0OCYKZieHUs 3aZlaBaTh BOIPOCHI TI0 CYIIIECTBY OOCY>KIaeMOM TeMbl,
npo0JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh M/I€H, Halle/IeHHbIe Ha TIOMCK PeIeHus;
COTIOCTAB/IATL CBOM CYXKAEHUS C CYXIEHHSIMH [JPYTMX YYaCTHUKOB /[Majiora,
oOHapy)XMBaTh pa3/iduvMe U CXOJCTBO TO3WLIUM; B KOPPEKTHOU Qopme
dbopMy/iMpoBaTh pa3HOT/IACHsl, CBOM BO3paKeHMUs;

® Mpe/CTaB/AThL pe3y/bTaThl pellleHHsl 3a/lauM, SKCIiepuMeHTa, WCCel0BaHus,
MIPOEKTa; CaMOCTOSITE/IbHO BBIOMpAaTh (hOpMaT BBLICTYIIEHWS C y4YeTOM 3afau
npe3eHTaluy ¥ 0COOeHHOCTel ayIUTOPHH.

COTpYyJHUYECTBO:

® [IOHUMaTh M WCITO/Ib30BAaTh TPEMMYIIeCTBA KOMaHJHOW W WHAMBHUAYaTbHON
paboThI TIPU pellieHUH yueOHbIX 3a7ilau; MPUHUMATh 1]eJlb COBMECTHOU JlesTeTbHOCTH,
TJIaHMPOBATh OpraHU3al[Mi0 COBMECTHOM paboThl, pacripefiensTb BHUAbI paboT,
JIOTOBAapUBAaThCsA, 00CY)KJaThb TIPOLleCC W pe3y/bTaT paboThl; 0000IaTh MHEHUS
HECKOJIbKUX JTHO/IeH;

® yyaCTBOBAaTh B TPYMIOBBIX (hopMax paboThl (00CYyKaeHHss, 0OMeH MHEeHUSIMH,
«MO3TOBbIEe IITYPMbI» U T.I1.); BBIOMHATH CBOK YaCTh pabOThI ¥ KOOPAWHHPOBATH
CBOM JIeHCTBUS C APYTMMH WiIeHaMH KOMaH/Ibl; OIIeHWBATh KaueCTBO CBOEro BK/a/a B
OoOImMMii  TPOAYKT IO  KpUTEpUsiM,  C(HOPMYJHUPOBAHHBIM  yUaCTHHUKaMH
B3aUMO/IeHCTBHSI.




3) YHugepcanbHble pezyasimueHble Oelicmeusi, obecneuugarom ¢opmuposaHue

CMbIC/N08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

CamMoopraHu3anus:

® COCTaB/SITh IJIaH, aATOPUTM pellleHus 3aJjauu, BbIOMpaTh CIOCO0 pelleHus C
YyUETOM UMEIOLUXCSI PeCyPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBaTh 1
KOPPEKTUPOBATh BapUAHTHI PeLleHHH C YU6TOM HOBOW MH(OPMAaLUH.

CaMOKOQHTDOJIb:

® BjlaJileTb ~ HaBbIKAMU  I[I03HABaTeJIbHOM  pe(eKCMd  KaKk  OCO3HaHUS
COBepIlIaeMbIX JEeUCTBUA M MbICJUTENbHBIX TPOLIECCOB, UX Pe3yJ/bTaTOB; B/aJeTh
criocobaMy  CaMOTIPOBEPKH, CaMOKOHTPOJISi TIpoljecca U pe3yJ/ibTaTa pellieHust
MaTeMaTHU4YeCKOM 3a/jauy;

® npeJBUETh TPYAHOCTHU, KOTOPble MOTYT BO3HMKHYTh MPU PeLIeHWU 3aJaud,
BHOCUTb KOPPEKTUBBI B /leATe/TbHOCTh Ha OCHOBE HOBBIX OOCTOSITENTbCTB, AAHHBIX,
Hal/leHHbIX OLLMOOK, BbISBJIEHHBIX TPYAHOCTEH;

® OLleHHMBaTh COOTBETCTBUE pe3yJbTaTa LieJid U YC/I0BUSIM, OOBSCHATH MPUUMHbI
JOCTVDKEeHUS] WK HeJOCTID)KeHUS] pe3ysbTaTOB JesTebHOCTH, HaXOAUTh OLIUOKY,
[laBaTh OLIEHKY MPHUOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 knacc
Yucsia ¥ BHIUUC/ICHUA

e (CBob0OAHO oOIepuUpoOBaTh TOHSATHSIMU: PpalMOHA/TbHOE YHC/I0, OecKOHeuHast
nepuoAnueckass ApoOb, TIPOLIEHTHI; UWppPALMOHATIbLHOE YHCI0; MHOXKeCTBa
palMOHabHBIX U IeUCTBUTE/IbHBIX YUCEJT; MOAY/Ib JEUCTBUTEIBHOTO YUC/IA.

¢ TJlpumeHsiTb ApoOM W TIPOLIEHTHI [jIsi peIlleHHsT TIPUKIAJHBIX 3afau M3
pa3/IMUHBIX OTpac/ael 3HaHUM U peaslbHOM >KU3HU.

¢ [IpumeHSITH TIPUO/IIKEHHBIE BBIUKMC/IEHUS, TIpaBU/ia OKPYT/eHUs], IPUKUAKY U
OLIeHKY pe3yJ/ibTaTa BbIUMC/IeHUN.

e (CpoboaHO oOmepyupoBaTh TIOHATHEM: CTeleHb C I[eJIbIM  TIOKa3aTeJieM;
WCIIO0/b30BaTh TOAXOJAIYH0 (OpMY 3amucy JeWCTBUTENbHBIX UHWCeNT AJIst
peleHus MpakKTUYeCKUX 3a/iau U Mpe/CTaB/IeHus JaHHBIX.

¢ (CBo00/sHO oOrepypoBaTh MOHSATHEM: apyU(MeTUUeCKUil KOpeHb HaTypa/ibHOMN
CTeMNeHHU.

e (CBob60HO OrepupoBaTh MOHATHEM: CTeleHb C PAllMOHA/IbHBIM ITOKa3aTesieM.

e (CBoboAHO oOmepupoBaTh TIOHATHSMU: JIOTapUM UHMC/IA; [JeCATHUYHbe U
HaTypaJibHbIe JIorapuMsl.

e (CBo0OOfHO omepupoBaTh MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'e€HC
YMCJIOBOTO apryMeHTa.

¢ OnepupoBarh TMOHATUSIMHU: AapPKCHUHYC, aPKKOCUHYC M apKTaHTeHC YKCJI0BOTO
apryMeHTa.



YpaBHeHus 1 HepaBeHCTBa

CB000O/IHO OmepupoBaTh TIOHATHSIMHU: TOXK/I€CTBO, ypaBHeHHe, HepaBeHCTBO,
pPaBHOCU/IbHbIE ~ YpaBHEHUSI W  YDPaBHEHWSI-C/Ie[ICTBUS;  PaBHOCHUJ/IbHbIE
HepaBeHCTBa.

[TpuMeHSATb pa3/iduyHble MeTOAbl peIleHds paldOHA/NbHBIX U ApobOHO-
pal[MOHa/bHBIX YpaBHEHWW; TIPUMEHSITb METOJ/I WHTePBA/OB [Ji pelLleHUs
HepaBeHCTB.

CB00OO/IHO OIepupoBaTh TIOHATHUSIMHA: MHOTOWIEH OT OJ[HOM TlepeMeHHOM;
MHOTOU/IeH C 1jebiIMU Ko3(h@uijieHTaMu, KOPHUM MHOTrOuY/ieHa; IPUMEeHSTh
JleJleHMe MHOTOY/ieHa Ha MHOTOY/IeH C OCTaTKoM, TeopeMy be3y u Teopemy
Bueta gy1g peinedud 3ajau.

CB0OOOAHO oOmEepupoBaTh TIOHATHSMU: CHUCTEMAa JIMHEMHBIX YpaBHEHWH,
MaTpulia, OMpeAeJUTe/ib MaTpUllbl 2 X 2 U ero TeoOMeTPUYeCKUd CMBICT;
WCII0/Tb30BaTh CBOMCTBA OrpejieniuTessi 2 X 2 [jisi BBIYMCIEHUs ero 3HaueHusl,
TIPUMEHSITh OMpe/le/IUTe/ [/l pellleHUs] CUCTeMbI JIMHEWMHBIX ypaBHEHWM;
MO/IeJIMPOBAaTh peajibHble CUTYallud C TIOMOLbI0 CHUCTEMBbI JIMHEWHBIX
yPaBHEHWUM, WCC/IeIoBaTh ITOCTPOEHHbIE MOJEeId C TIOMOIIBI0 MaTpul U
onpezenuTe/ield, UHTePIIPeTUPOBATh MOyYeHHbIN pe3y/bTar.

Vcrionb3oBaTh CBOWMCTBA MJEMCTBHUH C KOPHSAMH [jid  TIpeoOpa3oBaHUs
BBID&)KEHUU.

BbIToTHATE 1peoOpa3oBaHMs YMC/IOBBIX BhIPAXKEHUM, COZIepKaIlUX CTeTeHH C
pal[MOHaIbHBIM TT0OKa3aTe/eM.

Ncnonb3oBaTh CBOKCTBA norapr@moB Jin | ripeobpa3oBaHusI
norapu(@mMUUecKnx BbIpayKeHUM.

CB0OOO/IHO OIEpUpPOBaTh TMOHATUSIMH: HppAlMOHAIbHBIE, TIOKa3aTe/bHble H
Jorapu(mMuueckre ypaBHEHWUS; HAXOAUTb WX pelIeHHs C TIOMOIIbIO
PaBHOCHJIbHBIX MIEPEX0/J0B WX OCYILeCTB/IsISI IPOBEPKY KOPHEU.

[IpuMeHSITb OCHOBHbIe TPUTOHOMeTpHUecKre GhopMy/bl /Jis TIpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BbIPAXKEHUM.

CB00OOZIHO OIlepyUpoBaTh TOHATUEM: TPHUTOHOMETPHUECKOe ypaBHEHHE,;
NPUMEHATb HeoOXxoAumble GOPMYJbI  [I7IsT  pelleHHss OCHOBHBIX THIIOB
TPUTOHOMETPUUECKHX YPaBHEHHUU.

MoiempoBaTh peanbHbIe CHUTYyal[dd Ha S3bIKe anreOpbl, COCTAB/SATH
BbID&)KEHUS], ypPaBHEHHWS, HEPaBeHCTBA MO YCJOBUIO 3ajauyd, HCC/Ie0BaTh
TIOCTPOEHHBIe MO/Ie/ TN C UCITOIh30BaHWEM arlliapaTa anreOphl.

DyHKIUU U rpaduku

CB0OOJHO OrepupoBaTh MOHATUSAMU: (YHKIHS, CIIOCOOBI 3aZjaHus (DyHKLIWM;
B3aMMHO O0OpaTHble (GYHKIMM, KOMMO3WIMS GYHKIUH;, rpaduk (QyHKINY;
BBITIO/THATH 3/IeMeHTapHbIe TTpeoOpa3oBaHus TpadrKoB HYHKIHH.

CBOOOJHO OIEPUPOBaTh TMOHATHUSAMH: 00J1aCTh OIpe/le/ieHUss ¥ MHOXXeCTBO
3HauyeHUM QYHKIUMU, HyU QYHKLIMM, TIPOMEXKYTKM 3HAaKOMIOCTOSTHCTBA.



CBoOOAHO oOMepupoBaTh TIOHATUSMU: UETHbIE U HeUETHble (PYHKLUH,
nepuojiuueckie  (PyHKIUM, TPOMEXYTKM  MOHOTOHHOCTM  (DyHKIIUH,
MaKCHMyMbl 1 MUHAMYMbI (DYHKI[UHM, HauOo/blllee ¥ HauMeHbIllee 3HaUeHUe
GyHKIIMM Ha TIPOMEXKYTKE.

CB000/IHO OTepupoBaTh TMOHATUSIMU: CTeleHHass YHKIMS C HaTypaJbHbIM U
Le/lbIM MOKa3aTesem, rpadyk CcTerneHHOW (YHKLMW C HaTypaJbHbIM U LIeJIbIM
roka3saTesieM; rpaduK KOPHS n-oi CcTereHW Kak (GYHKIMM 00paTHOM CTereHu C
HaTypa/IbHBIM MOKa3aTeseM.

OneprpoBaTh TIOHATUSMU: JWHEWHas, KBaJpaTUuHasi W JpOOHO-TMHelHast
GyHKLMY; BBITIOJIHATH 37eMeHTapHOe UCC/ie/loBaHhe U TIOCTPOeHUe UX
rpa(uKoB.

CB00O/IHO oOrepupoBaTh TIOHATUSIMU: TIOKa3aTejibHas U JiorapudmMuueckast
(GyHKIMHY, UX CBOMCTBa W rpadyKy; UCMO0/Ib30BaTh UX rpaUKu [/ pelleHus
yPaBHEHUM.

CB0oOOAHO oOrepupoBaTh TOHATUSMU: TPUTOHOMETpUYEeCKasi OKPY’>KHOCTb,
orpejiesieHre TPUTOHOMEeTPUUeCKUX (PYHKI[UI YMC/IOBOTO apryMeHTa.
Wcnonb3oBaTth rpadukd (QyHKLMM [/ WCC/I€OBaHUSI TPOLECCOB U
3aBUCMMOCTEM TIpU pellleHrud 3aflau U3 APYruX YueOHBIX TpeMeTOB U
peasibHOM >XKM3HU; BbIpaXkaTh (OPMy/IaMH 3aBUCUMOCTH My BeJTMUMHaAMHU.

Hauana MmaTeMaTu4yeCcKoro aHajau3a

CB0oOOAHO oOrepupoBaTh TMOHATHSAMU: apudMeTHUeckas U TeoMeTpuuecKas
nporpeccusi, 0OeckKoHeuHO YyObIBaroIlass TeOMeTpUYecKasi IIPOTPecCHs;
JIUHENHBIN U 9KCIIOHEeHI[UabHbIA poCT, (hopMyJ/ia C/I0)KHBIX MPOLIEHTOB; UMeThb
rpecTaB/ieHre O KOHCTaHTe e.

Vicnosib30BaTh MNPOTrpeccuM [jisi pellleHdsi peajibHbIX 3aZiau MPUKIaJHOTO
Xapakrepa.

CB0OOJHO OMeprpoBaTh MOHATUSMU: T1OC/Ie0BATeIbHOCTb, CTIOCOOBI 3aZlaHuUS
1oc/ieJoBaTeIbHOCTe, MOHOTOHHbBIE U OrPaHUUEHHbIe M0C/e[0BaTe/IbHOCTH;
MOHUMAaTh OCHOBBI 3apOXKJEHUsI MaTeMaTUueCKOro aHaju3a KakK aHaau3a
OeCcKOHeuHO MaJibIX.

CB00OOJHO OTIEPUPOBATh TIOHATHSIMU: HeTIpephIBHbIe (PYHKIMU; TOUKH pPa3pbiBa
rpaduka (yHKUWW; aCUMIOTOTHI rpadvKa PyHKLUU.

CB0OOOJHO oOrepupoBaTh TMOHSATHEM: (YHKIMS, HerpepbiBHasi Ha OTpe3Ke;
TIPUMEHSITh CBOMCTBA HeTPepbIBHBIX (PYHKI[MH /1Jis1 pellieHUs 3aZau.

CB0oOOAHO oOrepupoBaTh TOHATUSIMM: TiepBasi W BTOpas TIPOM3BO/HBbIE
(dyHKIMY, KacaTelbHas K rpauKy (QyHKIUU.

Bblunc/isTh TTPOU3BO/IHBIE CYMMbI, TIPOU3BE/IeHNs], YUaCTHOTO U KOMIIO3ULIUU
MBYX (YHKIMH; 3HaTh TIPOU3BO/IHbIE 37IeMeHTAaPHBIX (PYHKIIUM.

Wcnonb3oBaTh reoMeTpyuueckuii U (U3WUYECKUM CMBICJ TPOW3BOAHOM AJIst
pellieHus 3a/au.

MHo>XecTBa U JIOTHKA



CBOOOAHO  OrepupoBaTh  TMOHSATHUSIMH:  MHOXECTBO,  OMepalud  Haj
MHO>XeCTBaMH.

Vcrionb30BaTh TEOPETUKO-MHOXXECTBEHHBIN arirapaT [i/Isl OMUCAHUs peabHbIX
TIPOLIECCOB U SIBJIEHUM, TIPU pellleHrH 3aJjau U3 JPyrux yueOHbIX MpeIMeTOB.
CBOOOJHO OIepupoBaTh MOHSATUSIMU: OIpeje/ieHle, TeopeMa, YypaBHeHHe-
C/IeiICTBHE,  CBOMCTBO  MaTeMaTUUeCKOro  OObeKTa,  /I0Ka3aTesbCTBO,
PaBHOCWJIbHbIE YDABHEHUSI U HEPABEHCTBA.

11 knacc
Yuc/sia 1 BEIUUC/ICHUA

CB000/IHO OTIepUpOBaTh TTOHATUSIMU: HaTypa/ibHOE U 1]e/l0e YKC/I0, MHOXKeCTBa
HaTypa/IbHbIX U Le/IbIX UYUCes; WCII0J/Ib30BaTh IPU3HAKUA [e/IMMOCTU LiesbIX
yucen, HO/Jl v HOK HaTypa/ibHbIX uMces sl pelueHusi 3afjay, MPUMEHSThb
anroputMm EBkinza.

CB0oOOAHO oOTepupoBaTh TIOHATHEM OCTaTKa TI0 MOYyJIFO; 3alMChIBATh
HaTypaJibHble YUC/ia B Pa3/IMYHBIX MO3ULIMOHHBIX CUCTEMax CUMCJ/IEHUSI.
CB000O/IHO OMepupoBaTh TIOHATHSIMUA: KOMIUIEKCHOE UHC/I0 U MHOKeCTBO
KOMIJIEKCHBIX UMCesT; TIPeJCTaB/IATh KOMILJIEKCHbIe UKC/a B anrebpandeckoi u
TPUTOHOMETPUUECKOW (popMe, BBITIO/IHATh apU(pMeTHUYecKre oreparluu ¢ HUMU
1 n300pa)kaTh Ha KOOPAWUHATHOM TIJIOCKOCTH.

YpaBHeHMA U HepaBeHCTBA

CB0060/IHO oOmeprpoBaTh MOHATUSIMU: Hppal[MOHa/bHbIe, TOKa3aTelbHble U
norapuMUUecKrie HepaBeHCTBA; HAaxXOJWUTb MX peLIeHWs C T[OMOLIbIO
PaBHOCHUJIbHBIX MEPeX0/I0B.

OcyiuiectBiATb OTOOp KOpHel TIpU  pellleHUHd TPUTOHOMETPUUEeCKOro
ypaBHEHWUSI.

CB0oOOAHO oOmepyupoBaTh TIOHSATHEM TPUTOHOMETPHYEeCKOe HepaBeHCTBO;
NPUMEHATb HeoOXxoAumble GOPMYJbI  [I7Ii  pelleHrss OCHOBHBIX THIIOB
TPUTOHOMETPUUECKHUX HepaBeHCTB.

CB0OOOJHO OrepupoBaTh MOHATHSIMHU: CUCTeMa W COBOKYIHOCTh ypaBHEHUH U
HEPaBEHCTB; PaBHOCW/IbHbIE CUCTEMbI W CUCTEMBbI-C/Ie[CTBUS; HaXOAWUThb
pellieHHds] CHUCTeMbl U COBOKYITHOCTEM palMOHa/IbHbIX, HPPALMOHA/bHBIX,
TMOKas3aTe/bHbIX U JJorapuMUUeCKUX ypaBHEHUM U HEPaBEHCTB.

PeruaThb palOHa/IbHbIE, VppalyOHa/bHbIe, ToKa3aTeJibHble,
jorapupMuyecKrie W TPUTOHOMETpUYeCKWe YpaBHeHWs U HepaBeHCTBa,
coZiepkallyie MOAYJ/IU U lapaMeTphl.

[TpumeHsTh rpadruecKkre MeTO/ibl /ISl pellleHUs] YpaBHeHUM U HepaBeHCTB, a
TakK’)Ke 33/lau C mapaMeTpamH.

MogenmpoBaTh peasibHble CHUTyal[dd Ha si3blke anreOpbl, COCTaB/SATbH
BbIDA)KEHUs], ypaBHEHUsl, HepaBeHCTBAa U WX CUCTeMbl MO YCJIOBHIO 3a/laui,
MCC/IeIoBaTh TOCTPOEHHbIe MOZEIN C MCIOJIb30BaHWeM armapaTa anrebOpel,
VMHTEpIIPeTUPOBATh MOyUYeHHbIN pe3ybTar.

DyHKIUU U rpaduku



e Crtpouth TpapyKu KOMMOO3WLIMU (YHKIMHA C TIOMOIIbIO 3/IeMeHTapHOTO
MCC/IeIOBAaHUS U CBOWCTB KOMIO3UIMU ABYX (DYHKIIUA.
¢ CTpouTh reoMeTpruUeckre 00pa3bl ypaBHEHHUM 1 HEPABEHCTB Ha KOOPJUHATHOMN

TIJIOCKOCTH.

e (Cpo0OOfHO oOmepupoBaThb TMOHATHUAMM: TpadUKH  TPUTOHOMETPUUECKUX
byHKLUN.

¢ TlpumeHsTh GYHKUWW [JiI MOZE/NMPOBAHUS U WCCAeI0BAHUSI peaslbHbIX
MPOL|ECCOB.

Hauana MmaTeMaTHuecKoro aHaau3a

¢ lcrnonb30BaTh TIPOU3BOAHYIO ZIJisI UCC/Ie[JOBaHUsI (PYHKI[MM Ha MOHOTOHHOCTh
Y 9KCTPEMYMBI.

¢ HaxoauTth Haubo/bIllee ¥ HauMeHbIllee 3HaueHus1 QYHKIMN HeTpephIBHON Ha
OTpe3Ke.

¢ lcrosb3oBaTh TIPOU3BOAHYIO [Jii HAXOXKAEHUS HaWIyuylllero pellieHus B
MIPUKJAJHBIX, B TOM UMC/Ie COLMAJbHO-3KOHOMUUECKUX, 3a/lauax, [Jis
oripefieJieHUs CKOPOCTHM M YCKODeHHUsl Tpoliecca, 3aZlaHHOTO (opMyJiol wiu
rpauKoOM.

e (CpoboaHO orepupoBaTh TIOHATHUSMU: TiepBooOpasHasi, Ompe/eEéHHbIMI
WHTerpasi; HaXOAWTb MepBooOpa3Hbie 3/1eMeHTapHBIX (YHKIMM U BBIUUC/STDH
uHTerpa 1o popmyne HotoToHa—JleiibHuIIa.

¢ HaxoauTs TUIOIIAIU TUIOCKUX (GUTYp ¥ 00BEMBI TeJT C TIOMOIIBI0 UHTeTpasa.

e liMeTh TIpe/iCTaBlieHWe O MaTeMaTHYeCcKOM MO/IeJIMPOBaHUM Ha MpUMepe
cocTaB/ieHus AuddepeHIMaIbHbIX YPaBHEHUM.

¢ PemiaTh TNPUK/IAJHBIE 3a/laud, B TOM YHCJIe COLMA/TbHO-3KOHOMUUECKOTO U
(du3rueckoro xapakTepa, CpeZiCTBAMU MaTeMaTHUeCKOro aHain3a.

COJAEPXAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYUYEHMUNSA)
10 kmacc
Uucia ¥ BBIUMC/IEHUS

ParjpoHasmbHble uncia. OOBIKHOBEHHbIE U [IeCATHUHbIE [poOH, TIPOIEHTHI,
beckoHeuHble TiepuoAnUeckre Apobu. IlpuMeHeHue [ApobGelt W TIPOLIEHTOB /ISt
pelleHus PUKJIIHbIX 3a/lau U3 pa3/IMUHbIX OTPAc/ield 3HaHUW U peaibHOW YKU3HMU.

HelicTBuTenbHble  4ucaa. PallMOHa/lbHble W WppaljMOHaJbHbIE  YHUC/a.
ApudmeTrueckue  omepalud  C  JeWCTBUTeNbHBIMHA  4uCIaMd.  MoJay/nb
JeNCTBUTETbHOTO YKC/ia M ero CBoWcTBa. [IpuOMIKEHHbIE BLIUMC/IEHUS, TIPABHIIA
OKpYTJIeHWs], MPUKUKA U OLIeHKA pe3y/ibTaTa BbIYMC/IEHUH.

CreneHb C 1enbIM TIIO0Ka3aTeneM. buHom HerotoHa. HMcnonmb3oBaHue
noaxofsieid (popMbl 3arMcH AeMCTBUTE/bHBIX UMCes /i pellleHrs MpakKTHUeCcKUX
3a/1a4 U TMpeJCTaB/eH s JaHHbIX.

ApudmeTrueckuii KOpeHb HaTypa/ibHOM CTeNeHU U ero CBOMCTBa.

CreneHb C palUMOHA/JbHBIM [IOKa3aTejieM W €€ CBOWCTBA; CTelNeHb C
JeMCTBUTEIbHBIM TTOKa3aTeseM.



Jlorapudm uucna. CpolictBa Jiorapudma. [lecsATUuHble W HaTypasbHbIe
norapuMsl.

CHUHYC, KOCMHYC, TaHTeHC, KOTaHr€HC YMCJIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCUHYC U apKTaHI'€HC YMC/I0BOr'0 apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxzecTBa U TOXKIECTBeHHble TpeoOpa3oBaHUs. YpaBHEHHe, KOpPeHb
ypaBHeHHs. PaBHOCU/IbHbIE ypaBHEHWS] W YpaBHEHUs-C/e[CTBUsA. HepaBeHCTBO,
pelleHre HepaBeHCTBa.

OcHOBHBIE MeTOZIbl pellleHus1 1[e/IbiIX U APOOHO-paljMOHA/bHLIX yYpaBHEHUM U
HepaBeHCTB. MHOrouieHbl OT OJHOW TIepeMeHHOW. [leleHuWe MHOrodjieHa Ha
MHOroujieH ¢ octaTKoM. Teopema be3y. MHorouseHsl C 1ie/ibiMd KO3(phUliMeHTaMHU.
Teopema Buerta.

[Tpeobpa3oBaHusl YMC/IOBBIX BhIPA)KEHUH, COiepyKallluX CTeleH: U KOPHHU.

WppaiyonaneHele ypaBHeHUs1. OCHOBHbIE METO/bI pelleHusi UPPAaLMOHaIbHbIX
yPaBHEHUM.

IToka3aTenbHble ypaBHeHUs. (OCHOBHble MeTO[bl pelleHHs II0Ka3aTe/bHbIX
yPaBHEHUM.

[Tpeobpa3oBaHe BbIpaXKeHU, CO/IePrKalluX J0raprudMbI.

Jlorapupmurueckue ypaBHEHMUS. OcCHOBHBIE MeTO/IbI pelleHrs
JorapupMHUYeCKUX ypaBHEHUM.
OcCHOBHBbIE TPUTOHOMETPUUECKUE (dbopMyJIbIL. [TpeobpasoBaHue

TPUTOHOMETPUUECKHX BblpakeHUH. PellleHe TPUTOHOMEeTPHUUYECKUX YpaBHEHUM.

PellleHMe CHUCTEM JIMHEMHBIX YpaBHeHWW. Marpuija CUCTEMbI JIMHEUHBIX
ypaBHeHUU. OnipefeMre/ib MaTpPULbl 2X2, ero reOMeTpUYeCKUd CMbIC/I U CBOMCTBa;
BBIUMC/IEHVE €er0 3HauyeHus, TMpPHMEHeHVe ONpeAe/uTeNs [/ pelleHUs CHUCTeMbI
JIMHEWHBIX YypaBHeHWHW. PellleHWMe MNpPUKIAAHBIX 3a4ad C TIOMOIIbI) CHUCTEMBI
JIMHEWHBIX ypaBHeHuUH. VcciejoBaHe MOCTPOEHHOM MOZENU C TIOMOIBI0 MaTpUL] U
onpezenuTe/eun.

[TocTpoeHve MaTeMaTUueCKUX MoOJe/ell peasbHOM CUTyalyd C TIOMOLbIO
ypPaBHEHWU U HepaBeHCTB. [IpuMeHeHWe ypaBHEHHWM W HEPABEHCTB K DeIIeHUI0
MaTeMaTHUeCKHX 3a/jau U 3a/lau U3 pa3uuHbIX 00/1acTeit HAyKU U peaibHOM >KH3HHU.
dDyHKIUU U rpaduku

@OyHKIMSA, crnocobbl 3aziaHusl  QYyHKIMU. B3auMHO oOpaTHble GYHKIWU.
Komnosutmss  ¢gyakumii. ['paduk ¢dyHKUMHA. OneMeHTapHble Tmpeobpa3oBaHUs
rpauKoB QyHKILIMA.

Ob6sacTh ompefiesieHHsT U MHOXKECTBO 3HaueHWM GyHKIuU. Hynmu QyHKOmu.
[TpoMe)KyTKUA 3HAKOIMOCTOSTHCTBA. YéTHble M HeuéTHble (yHKUMU. [leprogudeckue
dbynkuyu. [IpoMeXXyTKM MOHOTOHHOCTHM (YHKLMM. MakKCHUMyMbl M MUHUMYMbI
¢dynkimn. Hanbosbiliee v HaiMeHblilee 3HaUeHUsT (PYHKIMM Ha TIPOMEXKYTKe.

JluHeliHasl, KBaZipaTW4Hass W ApOOHO-iMHelHasi (QyHKUUWA. OJjieMeHTapHOoe
MCC/IeJOBaHUe 1 TIOCTPOeHHe UX rpauKoB.



CrerneHHas (pyHKLMsI C HaTypaJbHbIM M Lie/ibIM TOKa3aTesneM. Eé cBolicTBa u
rpaduk. CBoiicTBa 1 rpadvK KOpHS n-oii cTerieHu Kak (yHKI[MH 00paTHOM CTereHu ¢
HaTypa/IbHBIM MOKa3aTesieM.

[Toka3zaTesnbHass U Jiorapudmuueckasi (YHKLMM, WX CBOWCTBA U TpadUKU.
Wcrionb3oBanuve rpadukoB hyHKLIWN [71s1 pellieHusl ypaBHeHU.

TpuroHomeTpyuueckasi OKDY>XHOCTb,  oOrpejie/leHie  TPUTOHOMEeTPUUeCKUX
(yHKLMI YMCI0BOrO apryMeHTa.

@OyHKI[MOHA/IbHbIe 3aBUCMMOCTU B PeasibHbIX Tpolieccax U siBjieHUsx. ['paduku
peaibHbIX 3aBUCUMOCTEM.

Haua/ia MaTeMaTHuecKoro aHaau3a

[TocnenoBarenbHOCTH, CrocoObl  3aflaHus  TOC/e[oBaTe/bHOCTeH. Metog
MaTeMaTU4YeCcKOM WUHAYKLUU. MOHOTOHHbIE U OrpaHWYeHHbIe TOC/Ie/]0BaTeTbHOCTH.
VicTopusi BO3HMKHOBEHHMS MaTeMaTHUyeCcKOro aHajau3a Kak aHanmu3a OeCKOHeYHO
MarbiX.

ApudmeTrueckass ¥ TreoMeTpuuecKkasi Mporpeccud. beckoHeuHo yObIBaroIrias
reomerpuueckasi nporpeccusi. Cymma OeckoHeuHO yObIBarollleli reoMeTpUyecKoi
nporpeccuy. JINHeNHbIM U 3KCIIOHEeHLMaIbHbIM poCcT. Yucio e. dopmysia CI0KHBIX
npoueHToB. Vcrmosib30BaHMe TMPOTPecCUM  [Jis  pellieHusl  peajibHbIX — 3afau
MPUKJ/IaJHOTO XapaKTepa.

HeripepbiBHbIe (YHKI[MM U WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB GyHkim. CBOMCTBA (YHKLMM HeMNpepbiBHBIX Ha OTpe3ke. MeTtof
WHTEPBas/IOB /i pellleHuss HepaBeHCTB. [IprMeHeHWe CBOWCTB HeNpephIBHBIX
byHKUMN 7151 pelueHus 3a/1au.

[TepBasi 1 BTOpasi Mpou3BoAHbIe PyHKIMU. OnpesesneHre, TeOMeTPpUUYECKUN U
(br3UUeCcKuil CMBIC/ TPOM3BOIHOM. Y paBHEHME KacaTelbHOU K rpaduKy (PyHKIUH.

[Tpou3sBoAHbIE 7eMeHTapHbIX (PYHKIMH. [Ipor3BoiHas CyMMbI, POU3BeIeHNs],
YaCTHOT'O Y KOMIO3ULIUU (PyHKIUH.

MHoxecTBa M JIOTUKA

MHOXXeCTBO, oOmepalid HajJ, MHOXXeCTBaMM U HUX CBOWCTBa. J[luarpammbl
Oiinepa—BeHHa. [IpumMeHeHMe  TeOpPeTUKO-MHO)XeCTBEHHOTO — amrmapara  Jijist
OIMCaHUs peaTbHBIX MPOIECCOB U SIBJIEHUH, TIPU PeIlleHrH 3ajau U3 JPYTUX yueOHbIX
NpeIMeTOB.

OnpejeneHve, Teopema, CBOWCTBO MaTeMaTHMUeCKOro 00beKTa, Cjie/ICTBUE,
Jl0Ka3aTe/IbCTBO, paBHOCU/IbHbIE YPaBHEHHUSI.

11 xnacc

Yuc/ia ¥ BBIYUC/IEHUA

HarypanbHbele u penele urcia. [IpuMeHeHVe TIpU3HAKOB JeIMMOCTH Lie/bIX
yucen, HOl u HOK, ocTaTkoB 110 MOAY/It0, anropyutMa EBKnza A5 peleHus 3a1au
B L]eJIbIX Yuc/iax.

KomriiekcHble urcia. Ayrebpandeckast 1 TpPUrOHOMeTpuuecKast (hOpMbI 3aricu
KOMIUIEKCHOTO 4uc/ia. ApupMeTUUeCcKre oOrepalyd C KOMIUIEKCHBIMUA UKC/IaMM.



M300pakeHre KOMIUIEKCHBIX UKCeI Ha KOOpJWHATHOM Iiockoctd. Popmysia
MyaBpa. KopHu n-oit cTerneHy U3 KOMIUIEKCHOTO urcia. [IpumeHeHre KOMITIEKCHBIX
yuces1 A1 pelieHus: GU3NUeCKUX U reOMeTpuuecKux 3ajau.

YpaBHeHUA U HepaBeHCTBa

Cucrema ¥ COBOKYITHOCTb YPaBHEHU Y HePaBeHCTB. PaBHOCU/IbHbIE CUCTEMBI U
CUCTEMBI-C/IeCTBUS. PaBHOCU/IbHBIE HEPAaBEHCTBA.

Otbop  KOpHeli  TPUrOHOMETPUYECKMX  ypaBHEHUM C  TOMOIIIbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTHU. PellieHrie TPUTOHOMETPUUECKHUX HepaBeHCTB.

OCHOBHbIE MeTO/Ibl pellieHUs] [I0Ka3aTe/bHbIX U JIoTapU(pMUUeCKUX HepaBeHCTB.

OcCHOBHbIE MeTO/Ibl pellieHUs] UpPALMOHaTbHBIX HePABEHCTB.

OCHOBHBIE MeETO/bl pelleHus] CUCTeM W COBOKYITHOCTEM paljMOHA/IbHBIX,
VppaLMOHabHbIX, TOKa3aTe/lbHbIX U J0rapU(pMUUYECKUX YPaBHEHUM.

YpaBHeHUs1, HEpaBeHCTBA U CUCTEMBI C TlapaMeTpaMH.

[IpumMeHeHVe ypaBHEHHMH, CUCTeM W HepaBEeHCTB K DelleHHI0 MaTeMaThYeCKUX
3a[a4 U 3aflau M3 pa3/MuHbIX oOsiacTell HayKW W peasibHOW >KU3HU, UHTePIIpeTarus
TI0JIyYeHHBIX pe3yJ/IbTaToB.

DyHKIMU U rpaduKu

I'paduk kommosuiuu ¢yHKUMA. ['eomeTpuueckre o0pa3bl ypaBHEHUN WU
HepaBeHCTB Ha KOOPJWHATHOM TJIOCKOCTH.

TpuronomeTprueckue GyHKLUU, UX CBOMCTBA U FPAPUKH.

['padriueckne MeToAbl pellleHUs] ypaBHEHWM W HepaBeHCTB. ['paduueckue
MeTO/Ibl pellieHusI 33/lau C apaMeTpaMH.

Wcrnionb3oBanve rpauKoB (QYHKLUK [Jjs MCCAel0OBaHUS TMPOLECCOB U
3aBUCHMOCTeM, KOTOpble BO3HUKAIOT TPU pellleHUM 3aZiau W3 JpPYruxX yueOHBIX
TIpeIMETOB U peasibHOW JKU3HU.

Hauana MaTeMaTH4eCcKOro aHa/iu3a

[IpumeHeHre TIPOM3BOAHOM K UCC/e[OBaHUIO (DYHKIMMI Ha MOHOTOHHOCTb U
SKCTpeMyMbl. HaxoxkjeHrie Hanboblero ¥ HauMeHbIlero 3HaueHWi HerpepbIBHON
GbyHKIIMM Ha OTpe3Ke.

[TlpuMeHeHre TPOU3BOJHOM [/Ii HAXOXK/JEHUsl HaWIyulllero pelleHus B
MPUK/JIaJHBIX 3afauvax, [JJ/s OIpefe/ieHdss CKOPOCTU M YCKOpeHusl TpoLecca,
3a/laHHOT0 (hOPMYJIOW UK rPadHKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOWMCTBO IiepBooOpa3Hbix. IlepBooOpa3sHbIe
y/ieMeHTapHbIX (yHKIUH. [IpaBria HaxoKaeH!s epBO0Opa3HbIX.

NuTterpan. I'eomeTprueCcKUd CMBIC/I MHTerpasaa. BelunciieHne oripefie/ieHHOTO
yuHTerpasa o Gopmyne HeroToHa—/leiibHuIIa.

[IpumeHeHve wWHTerpana [Jjs HaXOXIeHWs IUIOWIaJleld TUIOCKUX GUryp
00BEMOB reoOMeTpUUeCKUX TeJl.

[Tpumepsl pemeHuit auddepeHLMaNbHBIX — yYpaBHeHUW. MaTemaTuyeckoe
MO/le/TMpOBaHKe peasibHbIX MPOLeCCOB C NMOMOLIbIO AU(epeHLranbHbIX YPaBHEHUH.



TEMATUYECKOE INTAHUPOBAHWE
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e,
06o011eHue, 3
cucTemMaTu3
arusi
3HaHUU
OBIIEE
KOJIMYECTBO 68
YACOBTIO

I[TPOI'PAMME



https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%202
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%202
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%202

TemaTrnueckKoe 1nJilaHUPOBaHUE
11 xacc

KoymuecTBo yacoB O/neKTpOHHBIE
(uudpossbie)
o0pa3oBaTe/IbHBI
e pecypchl

Ne HaumeHoBaHue

o/ pa3/ieJiIoB U TEM Bcer KonTposibHbl | IIpakTHyecku
I MPOrpamMMblI 0 € paboThI e padoThI

CrerneHb C
paLYOHA/IbHBIM
T10Ka3aTeJIeM.
ITokaszaTenwHas

byHKLus.
IToka3arTennHBIE

12 1

ypaBHeHUs 1
HepaBeHCTBa

JlorapudmMuueckas
byHKLMS.

JlorapudmMuueckue 12
ypaBHEeHHUS U
HepaBeHCTBa

TpuroHomeTpruecku
e QYHKLUM U UX
rpaduKu. 9 1
TpuroHomeTpruecku
e HepaBeHCTBa

ITpousBopgHas.
[IprmeHeHue 24 1
TIPOU3BO/JHOM

WHurerpan u ero
TIPUMeHeHUsI

CucreMbl ypaBHeHNN 12 1

HarypanbHble u 6




neJsibie 4Yrncjia

[ToBTOpEHNE,
0600111eHue,
cuCTeMaTH3aLys
3HaHUH

18

OBLIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

102
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