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Pabouasi mporpaMma 1o yue6HOMY TipeiMeTy «Ajrebpa v Hauajia MaTeMaTHUUeCKOro aHa/Iu3a.
Yry6ieHHbIN ypoBeHb» AJisi oOyuatoruxcst 10-11 KaccoB cocTap/ieHa C yueToM TpeGoBaHUi
denepansHOro 3akoHa "O6 obpaszoBanuu B PO" or 29.12.2012 N 273-®3; ®I'OC COO (ripuka3s
MunnpocseirieHnst Poccuun Ne287 ot 31.05.2023r.); ®emepanbHoii 06pa3oBarebHOMN TIPOrpaMMbI
OCHOBHOTO 0011]ero o6pa3oBanus (Tiprka3 MunrpoceeriieHusi Poccuu Ne 370 ot 18.05.2023);
denepanbHOM paboyeii IporpaMMbl cpejHero o6iiero oopasoBanusi «Maremaruka (yriy6sieHHbIH
ypoBeHb) st 10—11 kaccoB obpasoBaresibHbIX opranu3auuii 2025r., OOIT COO MBY «JIuteit Ne
76» ot 27.08.2025 .

[l51s1 cocTaBneHust MpOrpaMMbl UCTonb3oBasicst KoHerpykrop pabounx nporpamm ECOO (Pabouast
nporpaMma yue6Horo Kypca «Asrebpa 1 Havana MaTeMaTH4yeCKOro aHanu3a. YrmyO/ieHHbIH
ypoBeHb» 171 oOyuaromuxcs 10-11 kmaccos (ID 8705278).

Peanu3arust mporpaMmbl B 10-11 KaccaxX OCyIeCTB/ISIETCS C UCTIO/Ib30BaHUEM yUeOHUKOB:

Maremaruka. Anrebpa v Hayasia MaTeMaTUueCKoro aHanu3a. 10 knacc: yrinybneHHbIA ypOBeHb /
[Mep3nsk A.T., HomupoBckuii [J.A., TTonsikoB B.M. ], Mockga: I1pocgeiiienue, 2023;

Maremaruka. Anrebpa v Haya/ia MaTeMaTHUeCKoro aHanu3a. 11 kiacc: yriy6sieHHbIN YPOBEHb
/[Mep3nsik A.T., Homuposckuii [I.A., [Tonsko B.M./ og, pen. ITogonsckoro B.E.], Mockga:
ITpocsewyenue, 2024.

B Yue6HOoM niane MBY «JIuieii No76» Ha n3yuyeHue yueOHOTO Kypca «Anrebpa v Hauasia
MaTeMaTU4yeCcKOro aHain3a. YriyOseHHbId ypoBeHb» B 10-11 kmaccax orBoauTcs: B 10 kmacce — 136



yacoB (4 yaca B HeZient0), B 11 knacce — 136 uacoB (4 uaca B Hefient0). Peanu3arysi mporpaMmmal
2025-2026 yu. rog.

Pabouast mporpamma yueGHOTo Kypca «Anrebpa ¥ Hayajla MaTeMaTHueCcKOro aHan3a.
YrybneHHbIN ypoBeHb» /st 00ydatoryxcst 10-11 KmaccoB» 1o yueOHOMY TIpeaMeTy
«MaremaTuKa» oripefiesisieT co/iep>KaHue JesATeTbHOCTH C YUeTOM 0COOeHHOCTel 0Opa3oBaTe/ibHON
nomuTuKU MBY «JTunieii Ne 76», 06pa3oBaTe/lbHbIX IOTPEOHOCTEH U 3alPOCOB 00YYarOIIMXCS.

YuebOHbIH Kypc «Anrebpa ¥ Hayasia MaTeMaTHueCKOro aHain3a» SIB/IsSIeTCsl OIHUM U3 Hanbosee
3HAUMMBIX B TIPOrpaMMe CpefiHero o01iero 06pa3oBaHusi, TOCKOJIBKY, C OHOM CTOPOHBI, OH
obecrieuriBaeT MHCTPyMeHTa/IbHYO 0a3y /il U3y4yeHusl BCeX eCTeCTBeHHO-HayUHbIX KYPCOB, a C
JPyToii CTOPOHBI, (hOpMUPYeT JIoTHdeckoe U abCTpakTHOe MbIlIeHHe 00yJaroIuXCcsi Ha YPOBHE,
HeoOX0[UMOM [I71s1 0CBOeHHsI TH(POPMaTUKH, 0011le CTBO3HAHKSI, UICTOPUH, CJIOBECHOCTH U APYTHX
JUCLMIUIAH. B pamkax maHHOro yueGHOro Kypca oOydaroiyecs: OBIaieBal0T YHUBEPCATbHBIM
SI3bIKOM COBPEMEHHOM HayKH, KoTopasi (hOpMy/upyeT CBOM I0CTHXKeHHsI B MaTeMaTHuuecKoi opme.

YueOHbIl Kypc anreOpbl ¥ HaYaI MaTeMaTHueCKOro aHaIr3a 3aK/IaZbIBaeT OCHOBY Ji/Isl YCIIELTHOTO
OB/IaZieHus1 3aKOHaMH (DPM3UKH, XUMHU, OMOIOTHH, TOHUMaHHsI OCHOBHBIX TeH/IeHLIMH Pa3BUTHS
9KOHOMUKH U 00I1]e CTBEHHOH JKU3HHU, TI03BOJISIET OPUEHTHUPOBAThCSI B COBPEMEHHBIX LI(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO MCITOIb30BaTh UX [JIs Ja/bHelliero oopa3oBaHus U B
TIOBCeTHEBHOM >XU3HU. B TO >ke BpeMsi OB/aZieHre abCTPaKTHBIMU M JIOTUYeCKUA CTPOTUMHU
KOHCTPYKLMSIMU a/ireOpbl U MaTeMaTHyeCcKOro aHa/ii3a pa3BUBaeT yMeHUe HaXOJUTh
3aKOHOMEPHOCTH, 000CHOBBIBAaTh UICTUHHOCTD, JOKA3bIBaTh YTBEPXK/JE€HHUSI C TIOMOIIBbI0 MHAYKLIUU U
paccy>Xaath elyKTUBHO, UCTI0/Ib30BaTh 000011[eHe 1 KOHKPeTH3all1io, abcTparupoBaHue u
aHasioruto, popMupyeT KpeaTUBHOE M KPUTHUECKOe MbIIIJIeHHE.

B xope n3yuenusi yue6HOro Kypca «Anrebpa v Hayasia MaTeMaTHueCKOro aHain3a» 00yyJaroiecs
TI0JTy4YaroT HOBbIM OIMBIT pellleHus IPUKIaJHbIX 3a/la4y, CAMOCTOSITeIbHOTO MOCTPOEHHUS
MaTeMaTHu4eCKUX Mojierieil pealbHbIX CUTYal[Ui, UHTeprpeTaLyy MOTyYeHHbIX pellleHunH,
3HAaKOMSATCS C TIpUMepaMu MaTeMaThueCKUX 3aKOHOMEPHOCTEH B MPUPO/ie, HayKe U UCKYCCTBE, C
BbI/IAIOLLMMKCS] MaTeMaTUueCKUMU OTKPBITUSIMU M UX aBTOPAMU.

YuebHbIl Kypc 06/1a/jaeT 3HAUMTE/TBHBIM BOCITATATE/TLHBIM MTOTEHLMAa/IOM, KOTODBIM peann3yeTcs
Kak uepe3 yueOHbII MaTepuaJl, CriocoOCTBYOLHIA ()OPMHUPOBAHUIO HAYUHOTO MUPOBO33pEHHSs, TaK
yepe3 cnelUKy yueOHOH /e Te/TbHOCTH, TpeOyroltei poj0/DKUTETbHOM KOHI[eHTpaIiu
BHHMaHUsl, CaMOCTOATE/IbHOCTH, aKKyPaTHOCTU U OTBETCTBEHHOCTH 3a IOTyYeHHBIN pe3yJibTar.

B ocHoge METOAUKU 06y‘lEHI/IH anre6pe 1 Hadd/IaM MaTeMdTHUYeCKOI'O dHaJ/IM3d JIeXKHUT
I,ZLESITEJ'IBHOCTHI:II‘/JI TIPpUHLMIT O6y‘—I€HI/I$I.

B cTpykType yuebHoro Kypca «Asirebpa 1 Hauasia MaTeMaTH4eCcKOro aHa/ii3a» Bbl/le/IeHbl
C/Ieiyrole cofieprkare/ibHO-MeToAuYecKue JIUHUU: «Hucia U BbIYMCcaeHus», « DyHKIUU U
rpadukn», «YpaBHeHUsI U HepaBeHCTBa», «Hauasia MaTeMaThueCcKoro aHanu3sa», «MHOXXeCTBa U
JIOTUKa». Bce 0CHOBHBIE COZleprKaTe/IbHO-MeToAuYeCKre TMHUUA U3y4aroTCs Ha MIPOTSKeHUH IBYX
net oOyyeHHsi Ha ypPOBHe cpeiHero ob1ijero obpa3oBaHusi, eCTECTBEHHO JIOTIONHSS IPYT Apyra u
TIOCTeTIeHHO HaChII[asiCh HOBBIMHU TeMaMHU U pasziesiaMu. JlaHHBIN yueOHbIN KypC SIBJISIETCS
WHTerpaTUBHBIM, TIOCKOJIBKY 00beJuHsIeT B cebe cofepkKaHre HeCKOJIbKUX MaTeMaThueCKUX
JMUCLIMTUIAH, TaKUX Kak anreOpa, TPUrOHOMETPHSI, MaTeMaTHueCKWU aHain3, TeOPUsi MHOKECTB,
MareMaTHhJeckast IoTuka u gpyrue. [1o Mepe Toro Kak oOydarolriecst OB/iaZieBaloT BCé Oosiee
LIMPOKKMM MaTeMaTH4eCKUM arfapaTtoM, y HUX Moc/ieloBaTe/lbHO (POPMUPYeTCs U



COBepILIeHCTBYeTCs yMeHUe CTPOUTh MaTeMaTUueCcKyo Mo/ie/lb peasibHON CUTyal|uu, IPUMEHSITh
3HaHWS, TI0JTyYeHHbIe TIPU U3yueHUH yueOHOro Kypca, JJis PeIlleHHsT CaMOCTOSITe/TbHO
cchopMyMpoOBaHHOM MaTeMaTUueCKO 3a/lau, a 3aTeM UHTepIpPeTUPOBaTh CBOM OTBeET.

CogeprkaresibHO-MeToiMYecKast TMHUS «Yurcna U BbIYUC/IeHrs» 3aBepilaeT (popMupoBaHUe
HaBBIKOB MCTIO/Ib30BAHUS [IEMCTBUTENBHBIX YKCesT, KOTOPOe ObIJI0 HauaTo Ha yPOBHE OCHOBHOTO
obuiero obpa3oBanus. Ha ypoBHe cpesiHero obijero odpa3oBaHusi 0c000e BHUMaHKe Y/Ie/isieTcst
(hOPMHPOBAHUIO HAaBBIKOB PAl[IOHAIBHBIX BHIUMC/IEHUH, BK/TFOUAIOLUX B Ce0s1 MCIIO/Tb30BaHNe
pa3/MyHbIX (OPM 3arkCH YKuC/ia, yMeHHUe JieiaTh MPUKU/IKY, BBIMOIHATh MPUOIKEHHbIE
BBIUMC/IEHUS], OLIeHUBATh UKCIOBbIe BhIpa)kKeHUsl, paboTaTh ¢ MaTeMaTHueCKUMH KOHCTaHTaMH.
3HaKoMble 00yUaroIMMCsl MHO)KeCTBa HaTyPaJIbHbIX, LIeJIbIX, PALIMOHAIBHBIX U 1eHCTBUTeTbHBIX
YKCeJl JOTOJTHSIOTCS MHOYKECTBOM KOMITJIEKCHBIX urcen. B KaKjoM U3 3TUX MHOXECTB
paccMaTpUBalOTCsl CBOMCTBEHHbIE eMy clieliMdruecKre 3a/jaud 1 orepaLyu: JiejieHre Halleso,
orepypoBaHUe OCTaTKaMH Ha MHOXKeCTBE Lie/IbIX UKCesl, 0Co0ble CBOMCTBA PAaLMOHATBHBIX U
VppaLMOHAJIbHBIX UKces1, apudMeTHUeCcKe orepalyy, a TakKe U3B/eueHre KOPHS HaTypalbHON
CTereHd Ha MHOXKeCTBe KOMIL/IEKCHBIX urces. biarozgaps mociefoBaTe/lsbHOMY pacIlIMpeHUI0 Kpyra
VICTIO/Tb3yeMbIX UMCeJ ¥ 3HAKOMCTBY C BO3MOYKHOCTSIMU UX NPUMEHEHUS [i7Is pellleHrsl pa3/IMUHbIX
3ajau hopMuUpyeTCs Mpe/cTaBleHue 0 eJUHCTBe MaTeMaTUKU KakK HayKy U eé PO/u B MOCTPOEHUH
MoZiesiel peaibHOTO MHpa, IIIMPOKO HUCTIOB3YIOTCS 000011[eHre U KOHKPeTH3al[usl.

JIvnus «YpaBHEHUs M HEPaBeHCTBa» Pean3yeTcs Ha POTSHKeHUH BCero 00ydyeHust Ha YpOBHe
cpefHero o01iero o6pa3oBaHus, MOCKOJIBKY B KaXK/[0M pa3zese [IporpaMMel TipelyCMOTPEHO
pellIeHre COOTBETCTBYIOIIMX 3a/iau. B pe3ysbrare oOyuaroijpiecst OB/IaZieBaoT pa3InuHbIMU
MeTO/laMU pellieHUs] palliOHaJIbHbIX, UPPALIMOHA/IbHBIX, TTOKa3aTe/lbHbIX, T0rapuPMUUecKux U
TPUTOHOMETPHUYeCKUX YPaBHEeHHWH, HePaBeHCTB U CUCTeM, a TakKxke 3a/iay, COZlepKalliix rmapaMmeTphl.
[TonyyeHHbIe yMeHUsI LIMPOKO UCIOB3YIOTCS MIPU UCCIe0BaHUM (DYHKLIUM C TIOMOILBIO
TIPOU3BOJHOM, TIPY pellieHnH MPUKJIaJHBIX 3a/iad ¥ 3a/lad Ha HaXOXKAeHHe HauOObIINUX U
HaVMeHbIINUX 3HaueHu QyHKIMU. [laHHasi cofiepyKaTesibHasi JIMHUS BK/I0YaeT B ce0si TakKe
(hopmHpoBaHre yMeHUM BBITIOMHATh PACYETHI 10 (hopMysaM, peobpa3oBaHus pal{MOHabHBIX,
VppaLMOHA/IbHBIX Y TPUTOHOMETPUUeCKUX BbIpaXKeHHH, a TakKe BbIpayKeHUH, COfleprKalliux
crerieHu U iorapudmbl. brarogapst usyueHuto anrebpanueckoro Marepyasna MpoOMCXOJUT
Jla/ibHel1liee pa3BUTHe alTOPUTMHAYECKOT0 U aOCTPaKTHOTO MBbILLLIeHHsT 00yJaroLXcs,
(hopMUpYIOTCSl HABBIKY JIeAYKTUBHBIX PaCcCyKAeHUH, paboThbl C CUMBOJIbHBIMU (pOpMaMH,
Tipe/iCTaB/IeHMs] 3aKOHOMEePHOCTel U 3aBUCUMOCTel B BH/le PaBeHCTB U HepaBeHCTB. AsireOpa
nipejaraeT 3 (eKTUBHbIe MHCTPYMEHTHI [I7Is pellieHHs] TPAaKTUUeCKUX U eCTeCTBeHHO-HayYHbIX
3a/jau, HarvIsiAHO ZIEMOHCTPUPYeT CBOU BO3MOYKHOCTH KakK sI3bIKa HayKH.

CogeprkaresibHO-MeTouYecKast MUHUA «DYHKLMU U rpadMKu» TeCHO MeperieTaeTcs C JpyruMu
JIMHUSIMA Y4eOHOT0 Kypca, TIOCKO/IBKY B KAKOM-TO CMBIC/Ie 33/]aéT TI0C/Ie0BaTe/IbHOCTh N3yUeHHsT
Marepuasa. VisyueHue cTereHHOM, MOKa3aTebHOM, J0rapupmMUuecKoil U TPUrOHOMeTprUYeCKUX
(yHKLUMH, UX CBOMCTB U rpavKoB, UCTOIb30BaHUe (DYHKLIMH /7151 pellieHus 3a/au U3 Jpyrux
yueOHBIX TIPeIMETOB U PealbHOM >KU3HHU TECHO CBSI3aHO Kak C MaTeMaTH4yeCKUM aHa/In30M, TakK U C
pellleHreM YpaBHeHUM 1 HepaBeHCTB. [1pu 3Tom Oosbiioe BHUMaHUe yzensieTcsi GOpMUPOBaHHUIO
yYMeHHUs1 BbIpaKaTb (hOpMy/iaMH 3aBUCUMOCTU MEXXJY Pa3/IMUHbIMUA BeJIMYMHAMHU, UCC/Ie0BaTh
nosy4yeHHble (GYHKLMHM, CTPOUTD X rpaduku. MaTepuas 3To cofiep>KaTesbHOM JIMHUU Halle/leH Ha
pasBUTHE YMEHUI U HaBbIKOB, [TO3BOJISIIOLLMX BbIpa)KaTh 3aBUCUMOCTU MeXX/y BeJIMUMHAMU B
pasmuuHo¥ (opme: aHATUTHUECKOM, rpadrdecKoil u cnoBecHoM. Ero usydenue crioco6cTByet



Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIIEHHS], CTTOCOOHOCTH K 0000IIeHHI0 M KOHKPETH3aIWH,
UCII0JIb30BAHUIO aHAJIOTHIH.

CopepskaresibHasi TuHUS «Havasa MaTeMaTUUeCKOro aHaar3a» 103BOJIsieT CyIeCTBEeHHO
PacCIIMPUTh KPYT KaK MaTeMaTHUeCKUX, TaK W MPHUKIAZHbIX 3a7iay, ZOCTYITHBIX 00yUaroIyMCcs, TakK
KaK y HUX TIOSIBJISIETCSI BO3MOXKHOCTb CTPOUTh TpadUKU CIIOXKHBIX (DYHKI[UH, OTIpeJeNiSITh UX
HauOOJIbIIINe ¥ HAUMEHBIIIME 3HAUeHHs], BEIUUC/ISATH TJI0IA U GUryp v 00bEMBI TeJl, HAXOAUTh
CKOPOCTH Y YCKOpPeHUsI TIpo1jeccoB. [laHHasi cofiep>KaTeibHast TMHUS OTKPbIBaeT HOBbIE
BO3MOKHOCTHU TIOCTPOEHUSI MaTeMaThuueCKUX Mo/jiesiel peasibHbIX CUTYal[WH, IT03BOJIsIeT HaX0JUTh
Haulyyiliee pellieHre B TMPUK/IAJHBIX, B TOM UHC/Ie COIIMa/IbHO-3KOHOMHUECKHUX, 3a/jauax.
3HaKOMCTBO C 0CHOBaMM MaTeMaTUUYeCKOT0 aHa/n3a CrocoOCTByeT pa3BUTHUIO abCTPaKTHOTO,
(hopmanbHO-OTHYeCKOTO U KPeaTUBHOTO MBILLIeH!s], POPMUPOBaHUIO YMEHUH pacrio3HaBaTh
TIPOSIB/IEHUSI 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKe U UCKyccTBe. OOyuatoluecs y3HarT O
BBIJJAIOIIUXCS Pe3y/ibTaTax, Mo/yueHHbIX B X0Zie Pa3BUTUsI MaTeMaTHKU KakK HayKH, U 00 Ux
aBTOpax.

CogepkaresibHO-MeToAuYecKast TMHUSL « MHOXeCTBa 1 JIOTWKa» BK/TFOUaeT B Ce0s 371leMeHThl TeOpHHr
MHO)KECTB U MaTeMaThueCKou JTOTUKU. TeopeTUKo-MHOKeCTBeHHbIe TIPe/iCTaB/IeHuUsI IPOHU3bIBAIOT
BeChb KYPC IITIKOJIbHOW MaTeMaTHKH U TMpe/|jiaratoT Haubosiee YHUBEPCa/IbHBIN 361K, 00beJUHSFOIUI
BCe pa3jie/ibl MaTeMaTUKH U e€ TIPUI0KeHUM, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHyecKre
JOUCLMIVIVHBI U UX TIPUWIOXKEHUS B elHOe 1esioe. [103ToMy Ba)kKHO ZjaTh BOSMOKHOCTD
o0yuaro1eMyCst TOHUMaTh TeOPeTUKO-MHO>KeCTBEHHBIH 513bIK COBPEMEHHOM MaTeMaTHKH 1
VICTIO/Tb30BAaTh €ro /ISl BbIpaXKeHHsI CBOMX MbIC/IeH. [IpyriM Ba)KHBIM NTPU3HAKOM MaTeMaTUKU Kak
HAyKHU CJielyeT MPU3HaTh CBONCTBEHHYIO €l CTPOroCcTh 0O00CHOBAHMI U C/le/0BaHMe OTpeZeIeéHHbIM
TIpaBWIaM MOCTPOEHMS JJ0Ka3aTe/IbCTB. 3HAKOMCTBO C 3/ileMeHTaMH MaTeMaTH4eCKOM JIOTHUKU
CIOCOOCTBYeT Pa3BUTHIO JIOTUYECKOTO MBIIIEHHs] 00yUYarOLUXCsl, TI03BOJISIET UM CTPOUTH CBOU
paccyKieHusi Ha OCHOBe JIOTHUeCKUX MpaBu/l, JOPMUPYET HaBbIKK KPUTUUYECKOTO MBILLIIEHUSI.

B yuebHoM Kypce «Anrebpa 1 Hayasia MaTeMaTUUeCKOTO aHau3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTU4yeCKOro MO/Ie/TMPOBaHMsl, KOTOPbIe TTPU3BaHbl CIIOCOOCTBOBAThH (POPMUPOBAHUIO HABBIKOB
TIOCTPOEHUST MOJIeJ/Iel peaslbHbIX CUTYAL[UH, UCCIeA0BAHMUS STUX MOJIeJIel C MOMOIIbIO amrapara
asreOpbI ¥ MaTeMaTHUECKOTO aHa/In3a, MHTePIPEeTALUH TIOTyUYeHHbIX pe3y/ibTaToB. Takue 3ajaHus
BIUIETEHBI B KXK/IbIM U3 pa3/ie/ioB POTrPaMMBbl, TOCKO/IBKY BeCh MaTepHasl yueOHOro Kypca IIHpPOKO
WCIIO/Tb3YeTCs /ISl PellieHus IPUK/IaHbIX 3a/1au. [Ipy pelieHny peaibHbIX TIPaKTUUEeCKHUX 3a/1au
o0Oyuaroluecst pa3BUBalOT HAO/TIOaTeIbHOCTh, YMEHUEe HaXOUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, UCTOMb30BaTh aHA/IOTHIO, 000011[aTh ¥ KOHKPETHU3UPOBATh Mpobiiemy.
IesaTebHOCT 10 (hOPMHUPOBAHHIO HAaBLIKOB PEIIeHUsI TPUK/IAHbIX 3a/lau OPraHU3yeTCs B
TMpOL[eCcCe U3ydyeHust BCeX TeM yueOHOro Kypca «Ajrebpa v Hauajla MaTeMaTHUeCKOrO aHa/IM3a».

Ha u3yuenue yueOHOro Kypca «Anrebpa v Hayajla MaTeMaTHUeCKOTO aHaIn3a» OTBOAUTCS 272
yaca: B 10 knacce — 136 yacoB (4 yaca B Hejle/t0), B 11 Kiacce — 136 yacoB (4 yaca B Hejle/lto).

CopepskaHre o0yueHUs 110 yueOHOMY TIpeIMeTy
«Asrebpa ¥ Hauasia MaTeMaTHUeCKOTO aHa/ik3a. YTnybeHHbIH ypoBeHb» 10 Kiacc

Yiiciia ¥ BEIUMC/IEHUSA



ParpioHanbHbIe yncia. OObIKHOBEHHBIE U [IeCATUYHBIE [POOU, TIPOLIEHTHI, 6@ CKOHEUHbBIe
nepuoarueckye 1podu. IlprumMeHeHue 1poOeii U MPOLIEHTOB /IJIs PeIlIeHuUs MPUK/IAHBIX 3a/au U3
Pa3/IMYHbIX OTpac/el 3HaHWW U peaslbHOU JKU3HMU.

[elicTBUTe/IbHBIE UKMC/Ia. PaljoHabHbIe W UppaljoHabHble uric/ia. ApudMeTruueckue orepayn ¢
JNeUCTBUTE/ILHBIMU UnC/IaMU. Mozy/b IeHCTBUTEILHOTO UKUC/IA U ero CBOWCTBA. [TpUOIMKEHHBIE
BBIUMCJIEHUS], TIPaBU/Ia OKPYIJIeHHs], TIPUKH/IKA U OL|eHKAa pe3y/ibTaTa BbIUMC/IeHUH.

CrerneHs C [e/1bIM ITI0Ka3daTejieM. bunom HrroToHa. Vcrionb3oBaHue HO,ELXO,Z[HLL[GI‘/JI (I)OPMBI 3dlIMCH
I,Z[EI\/JICTBI/ITEJ'II:oHI:JX urces1 4jid pelieHud rnMpakTuyeCKrX 3a/a4 U rpeacTaB/I€HUd JdHHBIX.

ApudmMeTrueckuii KOpeHb HaTypa/JbHOM CTeTNeHU U ero CBOWCTBA.
CreneHb C pallMOHa/IbHBIM I10Ka3aTesieM 1 e€é CBOMCTBA, CTeleHb C [|eMCTBUTEe/IbHBIM IT0Ka3aTesieM.
Jlorapu¢m uncna. CBoiicTBa siorapudma. [JecsiTuuHble U HaTypasibHble JorapuMbl.

CI/IHy'C, KOCHHYC, TAHI'€HC, KOTaHI'€HC YMCJ/IOBOI'O apr'yMeEHTaA. ApKCI/IHyC, dPKKOCHHYC W apPKTAHI'€HC
UM C/IOBOr'0 dAprymMmeHTd.

YpaBHeHVs U HepaBeHCTBa

ToxxaecTBa 1 ToXKAeCTBeHHbIe Mpeobpa3oBaHusl. YpaBHeHHe, KOPeHb ypaBHeHus. PaBHOCHI/IBHBIE
ypaBHeHUs ¥ YpaBHeHUs-C/ie/icTBUs. HepaBeHCTBO, pellleHHe HepaBeHCTBa.

OCHOBHBIE MeTO/IbI PelleHus LieJIbIX U IPOOHO-PAl[OHA/IBHBIX YPaBHEHU U HEepaBeHCTB.
MHorousieHsl OT OZHOM NepeMeHHOM. [leleHre MHOrO4/IeHa Ha MHOTOY/IeH C 0CTaTKoM. Teopema
Be3y. MHorouseHsI ¢ LiesbiMu KoagduiipeHTamu. Teopema Bueta.

[Tpeobpa3oBaHysi YMCIOBBIX BhIPAYKeHUH, COZIEPXKAII[UX CTeTIeHU U KOPHHU.

VppaioHansHble ypaBHeHHs1. OCHOBHbIE METO/IbI pellleHHs] MppaLOHa/IbHBIX YpPaBHEHUH.
[Toka3arenbHble ypaBHeHUsl. OCHOBHbIE MeTO/IbI PelleHHs [T0Ka3aTe/IbHbIX YPaBHEHUN.
[Tpeo6Gpa3oBaHue BhIpaXKEHUH, COZIEPXKAIIMX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE MeTO/IbI pellieHHs JTorapuMUUeCcKUx YpaBHEeHUM.

OcCHOBHbIe TPUTOHOMeTpUuecKre popmysbl. [Ipeobpa3oBaHre TPUTOHOMETPUUECKHX BhIpaXKeHHUH.
PelieHne TpUroHoMeTpryeCKUX ypaBHeHHUH.

PelieHre cucTeM JIMHEHbIX ypaBHeHU. MaTpulja CUCTeMbI JIMHENHbIX ypaBHeHU. Onipesjenurenb
MaTpHLbl 2X2, ero reoMeTpUUeCKHii CMbIC/ Y CBOMCTBA, BIUKC/IEHHE er0 3HaueHusi, IpuMeHeHue
oTipe/iesIuTe s /1Sl PellleHus] CUCTeMBbI JIMHeMHbIX YpaBHeHUU. PellleHre PUKIafHBIX 3a/au C
TIOMOILIbIO CUCTEeMBI JIMHEMHbBIX ypaBHeHU. VcciejoBaHre TOCTPOEHHOW MO/ C TIOMOILIbIO
MaTpHUL] U OIIpeJie/TuTesIen.

[TocTpoeHne MaTeMaTHueCKUX MOZe/ler peaJbHOW CUTyal[uH C ITIOMOLbI YPaBHEHUM U
HepaBeHCTB. [IprMeHeHre ypaBHeHUM U HEPaBeHCTB K PelleHUI0 MaTeMaTUueCKUX 3aZiad U 3a/ad 13
pa3MuHbIX 00/1acTell HAyKU U peabHOM XKU3HH.

®OyHKIMK U rpadUKu

OyHKIYS, CTIOCOOBI 3a/jaHus GyHKIMU. B3anMHo obparHbie hyHKI[MH. Kommosuiiys QyHKIHI.
I'paduk pyHKIMN. SneMeHTapHbIe TIpeoOpa3oBaHus rpadHKoB (PYHKIUH.



O6snacTb orpesiesieHUs: 1 MHOXKeCTBO 3HaueHuH GyHkuun. Hym dyskium. IIpomexyTku
3HAKOIOCTOSHCTBA. YETHbIe U HeuéTHble (pyHKLIMU. [Tepuoanyeckue GyHKUmU. [IpoMexxyTKu
MOHOTOHHOCTU QYHKIMH. MaKCUMyMbl 1 MUHUMYMBI pyHKIMH. Harborbliiee 1 HaniMeHbliee
3HaueHUs! (PyHKLIMM Ha TIPOMEXKYTKe.

JIluHelHas1, KBa/[paTUuYHasi U ApOOHO-MHelHasi GYHKIMU. DieMeHTapHOoe UCCeJoBaHue U
MOCTPOEeHUe UX IPa(pUKOB.

CreneHHasi QyHKIUS C HaTypa/IbHbIM U Lie/IbIM MoKa3aTesieM. Eé cBoiicTBa u rpaduk. CBoiCTBa U
rpadvK KOpHs N-0i cTereHr Kak (DyHKI[UH 00paTHOU CTeTNieHH C HaTypaibHbIM TTOKa3aTeieM.

[TokaszaTenbHasi ¥ iorapudmMudeckast yHKLINH, X CBOMCTBA U rpaduku. Vicromb30BaHue rpaUKoB
(GyHKUWMH /1715 pellleHHUs ypaBHeHUH.

TpuroHoMeTprUyecKasi OKPY>KHOCTb, OTIpeJie/ieHle TPUTOHOMEeTPHUYeCKUX (QYHKL[MI YMC/IOBOTO
apryMeHra.

@OyHKIMOHATbHbIE 3aBUCUMOCTH B peasibHbIX Tpolieccax U siByieHusix. ['paduku peanbHBIX
3aBHUCHUMOCTeH.

Hauasa maTemMaTryeCKOTO aHa/in3a

[TocenoBaTeIbHOCTH, CITOCOOLI 3a/IaHUS TTOC/IeJoBaTeIbHOCTeH. MeTo/| MaTeMaThue CKOM
VHAYKLUMA. MOHOTOHHBIE U OrpaHWYeHHbIe 110C/e/10BaTeTIbHOCTU. MIcTOpUSi BO3SHUKHOBEHUS
MaTeMaTHJeCKOT0 aHa/Ii3a Kak aHa/m3a 0eCKOHeUHO MaJIbIX.

ApudmeTtnueckast U reoMeTprUecKast Iporpeccud. beckoHeuHo yObIBaroIIiasi reoMeTpudecKast
nporpeccust. Cymma 6eCKOHeUHO yObIBaroIell reoMeTpruuecKou rporpeccuu. JINHeHbIN 1
SKCIOHeHLManbHbIN pocT. Yucso e. @opmyra CI0XKHBIX MPOLIeHTOB. VI crosib30BaHue Nporpeccun
JI/1s1 pellieHrsl peasibHbIX 3a/lay NPUK/IaIHOTO XapakTepa.

HenpepriBHble (QyHKLMK 1 MX CBOMCTBA. TOUKM pa3pbiBa. ACUMIITOTHI FPa(UKOB (YHKLIUI.
CBoliicTBa (yHKLIMM HENpepbIBHBIX Ha OTpe3Ke. MeTo MHTepBasioB [/l pellleHHsI HepaBeHCTB.
[IpyMeHeHVe CBOMCTB HelpepbIBHBIX (PYHKLIWM ZJ1s1 pelleHus 3a/,ay.

[TepBasi 1 BTOpasi Mpou3BoAHbIe GyHKIMU. Orpe/iesieHre, reOMeTpUUeCKUM U pu3nueCKUil CMbIC/T
TIPOM3BO/HOM. YpaBHeHUe KacaTrenbHOW K rpaduKy GQYHKLIMU.

[Tpon3sBoaHbIe 31eMeHTapHbIX (PyHKLMH. [Ipor3BoiHAas CyMMBI, TPOM3Be/IeHus], YaCTHOTO U
KOMIO3ULIMU (PYHKLMI.

MHo)keCTBa U JIOTUKA

MHo)KeCTBO, orepaly HaJ, MHOXXeCTBaMU 1 UX CBOMCTBA. [luarpammel Jiiepa—BeHHa.
[IpMeHeHre TeOpETUKO-MHOXKeCTBEHHOT0 arlrapara /ijisi OlMCaHus peanbHbIX MPOLIeCCOB U
sIBJIEHWH, TPU pellieHUH 3aJjay U3 JPYruX yueOHbIX MpeiMeTOB.

OmnpegeneHye, TeopeMa, CBOMCTBO MaTeMaTHUeCKOro 00beKTa, C/ieICTBUE, 0Ka3aTelbCTRO,
PaBHOCH/IbHbIE YPABHEHMS.

Cogep>xaHre o0yueHus 10 yueOHOMY TIpeIMeTY
«Aurebpa 1 Hauasla MaTeMaTHUeCKOro aHaM3a. Yiy6/eHHbIH ypoBeHb» 11 Kiacc

Yuicna ¥ BBIUUCIeHHUS



HarypanbHble U 1iesbie uncsia. [IppumMeHeHHe PU3HAKOB [I€/TUMOCTH 1[eJIbIX UHCesT, HAUOObIITHIMA
obmuii nenurens (nanee — HO/I) u HaumeHbItee ob1jee kpatHoe (manee — HOK), ocTaTkoB 1o
MOJyJIt0, afropuTMa EBK/a 711 peleHus 3a7jau B Lie/bIX YMC/Iax.

KomriniekcHbie urcia. Asrebpandeckasi U TPUTOHOMeTpHUecKasi hOpMBI 3aITUCH KOMIT/IEKCHOTO
yrcia. ApupmMeTryeckre orepaLyy C KOMIUIEKCHBIMU YrciamMu. M300paskeHrie KOMITIEKCHBIX
yKces Ha KOOpAUHATHOW niockocTh. Popmyna MyaBpa. KopHu n-oii cTerneHy U3 KOMITJIEKCHOTO
yncsa. [IprmMeHeHne KOMIJIEKCHBIX YKCe /1/1s1 pelleHus: PU3NUYeCcKruX U reOMeTpUYeCcKrX 3azad.

YpaBHeHVs U HepaBeHCTBa

Cucrema u COBOKYITHOCTb ypaBHEHI/Iﬁ W HEepaBEHCTB. PaBHOCH/IbHBIE CUCTEMEBI U CUCTEMBI-
c/1eaCTBUA. PaBHOCHU/IBHBIE HEpPaBEHCTBA.

OT160p KOpHe# TPUTOHOMeTPHUYeCKHUX YPAaBHEHHI C TIOMOII[bI0 TPUTOHOMEeTPHUYEeCKOM OKPY>KHOCTH.
PemieHne TpUroHomMeTprYeCKX HepaBeHCTB.

OcHOBHEBIE METO/bI PellIeHWs MMOKA3dTe/IbHbIX U JIOFapI/ICl)MI/I‘—IECKI/IX HEpaBEHCTB.
OcHOBHBIE MeTObI pellleHNsA MPPALIMOHA/IbHBIX HEPABEHCTB.

OCHOBHBIE MeTO/Ibl PellleHHs] CUCTEM U COBOKYITHOCTeH paljiOHa/IbHBIX, UPPaljMOHa/IbHBIX,
TOKa3aTe/IbHbIX U JIoTapupMUUeCKUX ypaBHEHHUH.

YpaBHeHUsl, HepaBeHCTBa U CUCTEMBI C TlTapaMeTpamMH.

HpI/IMEHEHI/Ie ypaBHeHHﬁ, CHUCTEM U HEPABEHCTB K PELIEHUIO MdTEMATHYE€CKUX 3d4d4 U 3ad4 U3
Pa3/IMUHBIX obnacrei HAYKU U peaHbHOﬁ JKU3HH, UHTEPIIpeTAlUA ITO/IyUE€HHBIX De3y/IbTdTOB.

®OyHKIMK U rpadUKu

I'paduk Kommo3urmu GyHKIHH. ['eoMeTprueckrie 00pa3bl YpaBHEHUM U HEPABEHCTB Ha
KOOPZIMHATHOM TIJTIOCKOCTH.

TpuroHoMeTpuueckue (PyHKIMH, UX CBOMCTBA U TPa(UKH.

['paduueckrie MeTo/ibl pellieHrsl ypaBHeHH U HepaBeHCTB. ['padrueckuie MeTozbI pellieHNs 3a7a4 C
rapamMeTpamH.

Wcnonb3oBanue rpad@UKoB PyHKLMIM /1/1s1 KCCIeI0BaHUS MPOLIECCOB Y 3aBUCUMOCTEHN, KOTOpbIe
BO3HMKAIOT TIPY PeIIeHNH 3a/1au U3 IPYTUX YUeOHbBIX ITPeJMETOB U PeabHOM >KHU3HHU.

Hauasa maTemaTryeCKOTo aHa/im3a

[TprMeHeHre TTPOM3BO/HOM K MCC/Ie0BaHuUI0 (DYHKI[MI1 HA MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxoskieHre HanOObIIIero ¥ HAaMMeHBIIIer0 3HaueHNi HelpepbIBHOM (DYHKLMY Ha OTPe3Ke.

[TpuMeHeHVe TIPOU3BOAHOM /IS HAXOXK/[€HHSI HAWTyUIIlero peleHus B MPUKIaHbIX 3aauax, JJis
oTpe/iesieHusi CKOPOCTH M yCKOPEHHUsI TPOoLiecca, 3aJaHHOT0 (opMy IOl Wi rparKoM.

[TepBoobOpa3Hasi, 0CHOBHOE CBOICTBO 1epBoobpa3sHbixX. [TepBooOpa3Hble 3meMeHTapHbIX (QYHKLIHIA.
[TpaBuia HaXOXKJEHHS IEPBOOOPA3HbIX.

WuTerpas. ['eoMeTpruecKyii CMbIC/ MHTETpajia. BeruncieHre onpeienéHHOr0 HHTerpasia 1o
dhopmysne HptoToHa-JIeibHuMIIA.



[TpumeHeHMe UHTErpasa AJIsi HAXOKAEeHHs TI0Iaziel MI0CKuX GUryp v oObEMOB reoMeTprUye CKHX
TeJl.

[Tpumeps! pelieHUH AuddepeHLManbHbIX ypaBHeHUH. MaTeMaThueckoe MO/ie/TMpOBaHUe peasbHbIX
TIPOLIECCOB C MOMOLLbI0 A depeHLIManbHBIX YPaBHEHHUH.

[TnanupyeMble pe3y/bTaThl 0CBOEHUsI yueOHOTo Kypca «Anrebpa v Hayasia MaTeMaTUueCKoro
aHanm3a» (yriyO/eHHbIM ypOoBeHb) Ha YPOBHe cpefiHero obiiero o6pa3oBaHus

JINUHOCTHBIE pe3y/bTaThbl
1) rpa’kjaHCKOTO BOCTIUTAHUSI:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TIO3UI[UH 00yUaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
yjieHa pOCCHUHCKOTO 00IIeCTBa, Mpe/ICTaBIeHHe O MaTeMaTHUeCKUX OCHOBaX (DYHKIIMOHUPOBaHUS
Pa3/IMUHbIX CTPYKTYP, SIBIEHHM, TIPOLIeAYP IPaXkJjaHCKOTo 0011iecTBa (BbIOOPHI, OMPOCHI U APYTOE),
yMeHUe B3auMOJIeMCTBOBaTh C COLIMA/IbHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX PYHKLUAMU U
Ha3HaueHueM;

2) MaTpUOTH4YeCKOT'O BOCITUTAHUSA:

c(hOpMHPOBaHHOCTh POCCUMCKOM TPaXK[JaHCKOW UAEHTUYHOCTH, YBa)KEHUSI K TPOLLJIOMY U
HaCTOSIII[EMY POCCUMCKOW MaTeMaTHKH, LIEeHHOCTHOe OTHOILIeHHE K JOCTH)KeHUSIM POCCUHUCKUX
MaTeMaTHKOB M POCCHNCKOW MaTeMaTH4eCKOH 11IKOJIbl, UCTI0/Ib30BaHUe 3TUX JOCTKEHUM B PYTUX
HayKaX, TeXHOJIOTHUSIX, Chepax SIKOHOMUKHY;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

0CO3HaHMe JYXOBHbIX LJeHHOCTe POCCUICKOro Hapo/a, COpMUPOBAHHOCTb HPAaBCTBEHHOT'O
CO3HaHUsI, STUUECKOT0 MOBe/leHUs], CBSI3aHHOT'O C MPAaKTHYeCKUM MpUMeHeHUeM J0CTHKeHU HayKu
U [1eSITe/IbHOCTBI0 YUE8HOI0, 0CO3HaHMe TMYHOIO BK/aJa B IOCTPOeHUe yCTOWYMBOro Oyylero;

4) 9CTEeTHUYECKOIr'o BOCIIUTAaHUA:

3CTeTUUYECKOe OTHOIIEHKEe K MUPY, BK/IFOUasl 3CTETUKY MaTeMaTUueCKUX 3aKOHOMEepHOCTeH,
00BEeKTOB, 3a7iay, pellleHrH, pacCyKAeHHH, BOCTIPUUMUYKMBOCTb K MaTeMaTUYeCKUM acTieKTam
pa3/IUUHBIX BUZOB UCKYCCTBa;

5) ¢pu3rueCcKoro BOCIUTAHUS:

c(OpMHUPOBaHHOCTb YMEeHUSI TPUMEHSITh MaTeMaTUueCKre 3HaHUsI B MIHTepecax 3/[0pOBOro U
Ge3onacHoro obpasa >KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37J0POBBIO (3710pOBOe MUTaHHe,
cbaslaHCUPOBaHHBIY PEXKUM 3aHSITUN U OTAbIXa, Pery/spHast (u3uuecKasi akTUBHOCTB), (PU3HUECKOe
COBepILIEHCTBOBaHME IPU 3aHATHUSX CIIOPTUBHO-03/J0POBUTE/IbHON J1eSITe/IbHOCThIO;

6) TPYy/I0BOTO BOCITUTAHUSI:

TOTOBHOCTB K TPY/Zy, 0CO3HaHHe [[eHHOCTH TPYZLOJIF00us], MHTepeC K pa3/inuHbIM cepam
npo¢heCCHOHATBHOM /1eSITeTbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U €€ TIPU/IOKeHUSIMU, YMeHHe
COBepLIaTh 0CO3HAHHBIN BBIOOP OyayIel npodeccuu v pean30BbIBATH COOCTBEHHBIE )KU3HEHHbIE
TJIaHbI, TOTOBHOCTH U CMIOCOOHOCTb K MaTeMaThyeCckoMy 00pa30BaHHIO M CaMOOOpa30BaHMIO Ha
TIPOTSDKEHHUHU BCEH )KU3HU, TOTOBHOCTD K aKTUBHOMY YUaCTHIO B PellieHUH TIPAKTUUeCKHX 3ajiau
MareMaTh4yeCcKoW HarpaB/IeHHOCTY;

7) 3KOJIOTHYeCKOT0 BOCITUTAHUSI:



copMHPOBAHHOCTDH KOJIOTHUECKOU KY/IBTYPhl, IOHUMaHHe BJMSHUS COLMa/IbHO-9KOHOMHUEeCKUX
TIPOLIeCCOB Ha COCTOsIHYE MPUPOJHON Y COL[MA/IBHOM CpeZibl, 0CO3HAaHKe I7100aIbHOr0 XapakTepa
9KOJIOTMYeCKHX 1po0sieM, OpHeHTalvsl Ha IPUMeHeHe MaTeMaTHieCKUX 3HaHWUH TSl PeIIeHus
3a71au B 00/1aCTH OKpY>Karollleld cpe/ibl, MJIaHUPOBaHKe TIOCTYTIKOB U OL|eHKU UX BO3MOXXHBIX
TIOC/Ie/ICTBUM [/11 OKpY Katollleld cpe/ibl;

8) LHEHHOCTH HdYUYHOI'O IMO3HdHUA:

c(hopMUPOBaHHOCTH MUPOBO33peHHUsI, COOTBETCTBYIOII[Er0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00I1IeCTBeHHOM NPAaKTHUKH, TIOHMMaHKe MaTeMaTHueCKOM HayKH Kak cdepbl uesioBeuecKoin
JiesITeNTbHOCTH, TAlOB eé Pa3BUTHS U 3HAUMMOCTH /ISl Pa3BUTHS LIMBUIM3ALIUH, OBJIaJileHNe SI3bIKOM
MaTeMaTHK{ U MaTeMaTUueCKol Ky/IbTypOU Kak CpeJiICTBOM T03HaHUsI MUPa, TOTOBHOCTh
OCYIL[eCTBJISATh TIPOEKTHYIO U UCC/Ie/IOBATEIbCKYIO /1esiTe/IbHOCTh UH/IUBUYa/IbHO U B TPYTIIIE.

MertarpeiMeTHbIe pe3yabTaThl
[To3HaBaTe/IbHBIE YHUBEpCA/IbHbIE yueOHbIe eHCTBUS
ba3zoBrle yioruueckue AenCTBUS:

BBISIB/ISITH U XapaKTepPU30BaTh CyllleCTBeHHbIe TIPU3HAKK MaTeMaTHueCKUX 00beKTOB, MOHITHH,
OTHOLLIEHUH MeX/y MOHSATUSIMH, (POPMY/IMPOBaTh OTpe/iesieHrs MOHSITUM, yCTaHaB/IUBaTh
CyIlleCTBEeHHbIH MPU3HaK K1acCU(pUKALIMM, 0CHOBaHUS [171s1 00600111eHrst U CpaBHeHUs1, KpUTepUr
MIPOBOJIMMOTO aHa/In3a;

BOCIIPUHUMAaTh, (JOPMY/IMPOBATh 1 MPe0OPa30BbIBaTh CY>KAEHUs: yTBePAUTE/IbHbIE U
OTpuIiaTe/IbHbIe, eJUHAYHbIe, YaCTHBIE U 001I[He, YC/IOBHEIE;

BBISIB/ISITH MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpeuns B (pakTax, JaHHBIX,
HaOJTIO/IeHNSIX U YTBEP)KAEHUSIX, TpeyiaraTb KpUTepHUHU /1J1s1 BhISIB/IEHHS] 3aKOHOMEPHOCTeH 1
IIPOTUBOpEYNH;

JleJ1aTh BBIBO/IbI C UCITO/Ib30BaHUEM 3aKOHOB JIOTHKH, ZIeYKTUBHBIX U UHAYKTUBHBIX
YMO3aK/TIOueHUH, YMO3aK/TFOUeHHH 110 aHaJIOTHH;

TIPOBOJIUTH CaMOCTOSITE/ILHO [J0Ka3aTe/IbCTBa MaTeMaTUueCKUX yTBepXKAeHWH (TpsiMble U OT
TIPOTUBHOTO), BEICTPAUBATh apr'yMeHTal[|I0, IPUBOIUTE MPUMePhl M KOHTPIIPHUMepbl, 000CHOBBIBATh
COOCTBeHHBIE CY>KJeHUSI U BBIBOJIBI;

BBIOMpATh CII0CO0 pelieHHs yueOHOM 3a/jauk (CpPaBHUBATh HECKOIBKO BaPUAHTOB PeIleHus],
BBIOMpAaTh HanboJsiee TOAXOASIIHI C YUETOM CAMOCTOSTE/ILHO BbIIe/IeHHBIX KPUTEPHEB).

ba3oBble nccieoBare/ibCKre J1eMCTBYS:

VICTI0/Tb30BaTh BOMPOCHI KaK UCC/Ie0BaTe/IbCKU MHCTPYMEHT M03HaHUs, (JOPMY/IMPOBaTh BOMPOCHI,
(ukcupytoliue MpoTUBOpeure, MpobsiemMy, yCTaHaBIMBAaTh UCKOMOe 1 IaHHOe, ()OPMUPOBaTh
TUIOTe3y, apryMeHTUPOBaTh CBOO ITO3ULIMI0, MHEHUE;

TIPOBO/IUTH CaMOCTOSITE/IHO CIIJIAHUPOBAHHbIN KCTIEPUMEHT, UCC/Ie/loBaHUe 110 YCTaHOB/IEHHUIO
0CcoOeHHOCTel MaTeMaTUUeCKoro 00beKTa, SIBJIEHUS], TIPOL[eCCa, BLISIB/IEHUIO 3aBUCUMOCTEN MeXXIy
00beKTaMH, SIBJIEHUSIMH, TIPOLIe CCAMU;



CaMOCTOSITe/TBHO (hOPMY/TUPOBATL 000OIIEHHUS 1 BHIBO/BI 10 Pe3yJ/IbTaTaM MPOBeIEHHOTO
HaOJTI0/IeHYs1, UCC/IeIOBAaHUs], OL[eHUBAThb J0CTOBEPHOCTD TO/TyUeHHBIX Pe3y/IbTaTOB, BbIBOJOB U
0000ITIeHMI;

IMPOrHO3MPOBATH BO3MOXXHO€ Pa3BUTHE ITPOLIECCAa, d TAKXKe BbIABUI'ATh ITPEATITIO/I0KEHHA O €0
Pa3BHUTHHU B HOBBIX YC/IOBUAX.

Pabora ¢ uHdpopmarmeii:

BBISB/ISATH Je(DUIATHI MHMOPMAI[WH, JaHHBIX, HEOOXOUMBIX /1T OTBETA Ha BOIIPOC U /ISl PelleHust
3a/1auy;

BBIOMpATh MH(OPMALHMIO U3 MCTOUHMKOB Pa3/IMUHBIX THITOB, aHAIM3UPOBAaTh, CHCTEMaTU3UPOBaTh 1
VHTeprpeTUpoBaTh UH(OPMALIMIO Pa3/IMYHbIX BU0B U (hOPM Mpe/iCTaB/IeHus;

CTPYKTYpPHPOBaTh UH(OPMALUIO, TIPeCTaB/SITh €€ B pa3nuuHbIX (hopMax, UIFOCTPUPOBATh
rpaguuecky;

OLIeHUBATh HaJI&KHOCTb MH(POPMAL[MH 110 CAMOCTOSITe/TbHO CPOPMY/TMPOBAHHBIM KPUTEPUSIM.
KomMMyHUKaTHBHBIE YHUBepCasbHble yueOHble JelCTBYs

O6ieHue:

BOCIIPUHUMATh U (DOPMYJTUPOBATh CY>KJ€HUsI B COOTBETCTBUHM C YC/IOBUSIMH U 1[eJIIMU OOIL[eHMS,
SICHO, TOYHO, TPAMOTHO BbIpa@)kKaTh CBOK) TOUKY 3PeHMS B YCTHBIX U MMCbMEHHBIX TeKCTaX, AaBaTh
TOSICHEHUSI TI0 X0y pelleHusl 3a/jau, KOMMEeHTUPOBAaTh MO/IyYeHHbIW pe3y/ibTar;

B X07le 00CY)K/IeHUsI 3a/laBaTh BOMPOCHI 10 CYIIeCTBY 00CY»X/jaeMOii TeMbI, IIPOO/IEMBI, pellaeMOoi
3a/lauM, BbICKA3bIBaTh W/I€H, Hal|e/IeHHbIE Ha TIOUCK PeIlIeHHs], COTIOCTaB/IATh CBOU CY>KIEHHUS C
CY>KJIEHUSIMU IPYTHX YUaCTHUKOB /IMajiora, 00Hapy)>kKMBaTh pa3/MuKe U CXOACTBO TO3UILIWH, B
KOppeKTHOM ¢opMe (hopMy/IMpOBaTh Pa3HOI/IaCHsl, CBOU BO3PakKeHUs;

TIpe/ICTaB/ATh pe3y/bTaThl PelleHus 3alauu, SKCIIepUMeHTa, UCC/IeJ0BaHus, POEKTa,
CaMOCTOSITe/TbHO BbIOMPaTh (hopMat BLICTYII/IEHHMS C YUETOM 3a/iau TIpe3eHTaluu U 0CObeHHOCTel
ayJUTOPUU.

PerynstvBHbIe yHUBePCa/bHBIE YUeOHbIE 1eHCTBUS
CamoopraHu3anus:

COCTaBJISITh TI/IaH, a/IFOPUTM PellleHHs 3a/jauH, BbIOMpaTh CI0CO0 pellieHus C YYETOM UMEeOIIXCS
pecypcoB U cOBCTBEHHBIX BO3MOXKHOCTeM, apr'yMeHTHUPOBaTh U KOPPEKTUPOBATh BapUAHTHI
pelleHui ¢ y4éToM HOBOM MH(MOPMALIUU.

CEIMOKOHTpOJII), 9MOI_[I/IOHaJ'IbHI)II\/JI HWHTEeJIJIEKT:

B/1aJleTb HaBbIKaMH I03HaBaTeIbHOM pedieKCMU KaK 0CO3HaHUs COBepIlaeMbIX 1eHCTBUNA U
MBIC/TUTE/TBHBIX TTPOLeCCOB, MX Pe3y/IbTaToB, BlaZeTh CII0CcObaMM CaMONPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3y/bTaTa pelleHdst MaTeMaThyeCcKou 3a/jaui;

nipeIBU/IeTh TPYJHOCTH, KOTOpPbIe MOT'YT BO3HHUKHYTh MPU PellleHnH 3a/laui, BHOCHUTh KOPPEKTHBHI B
JieTeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITE/IBCTB, JAaHHBIX, HAWJEHHBIX OLIMOOK, BBISBIEHHBIX
TPYZHOCTeW;



OL|eHMBAaTh COOTBETCTBHE Pe3y/bTaTa L{eJId U YCIOBHUSIM, O0BSICHATH TPUYMHBI 10CTYDKEHUS WIN
HeJJOCTIIKEHHs Pe3y/IbTaToB [|esITe/IbHOCTH, HaXOAUTh OLIMOKY, 1aBaTh OLIeHKY ITPHOOpeTEHHOMY
OTIBITY.

CoBmecTHas [esiTe/IbHOCTb:

TOHKUMAThb W UCII0/Ib30BaTh NMPEUMYII[eCTBAa KOMaHAHOW ¥ UH/UBUya/IbHOW PaOOThI TIPH PeIlieHuH
yueOHBIX 3a7ia4, MPUHUMATh L|eJIb COBMECTHOH JIeSITe/IbHOCTH, TVIAHUPOBaTh OPraHU3aliHio
COBMeCTHOU paboThl, pacripeesiTb BU/bI paboT, J0roBapyUBaThCsl, 00CYK/AaTh TIPOLIECC U Pe3y/bTaT
paboThl, 06001TaTE MHEHUST HECKOTLKUX JTFO/IEH;

yuacTBOBaTh B TPYMIOBLIX hopMax paboThl (06CysKaeH!s], 0OMeH MHeHHH, «MO3TOBbIe IITYPMbI» U
WHBbIEe), BBIIOJHATH CBOIO UacTh paboThl M KOOPAWHUPOBATh CBOM JIEMCTBHS C IPYTUMU YIeHaMU
KOMaH/Ibl, OLleHMBaTh KaueCTBO CBOET0 BK/Ia/ia B OOIIMIA MPOAYKT 110 KPUTEPHSIM,
c(OpMyJIMPOBaHHBIM yUaCTHUKaMH B3aUMO/IeHCTBUSL.

[IpenMeTHBIe pe3y/ibTaThl 0CBOEHHS yueOHOro Kypca
«Aurebpa 1 Havasla MaTeMaTU4YeCcKoro aHaiu3a» B 10 kiacce

K KOHITY 06yquI/IH B 10 k/acce OG)MMOLU;HIZCH MOJIyuuT C/1eayroifue rnpemMeTHbIe pe3y/bTaThl I10
OTJe/IbHbIM TeMaM pa6oqe1‘/'1 NnporpaMMabl yqe6H0r0 Kypca «AJIFEGp&l U HadadJ/Ia MaTeMaThu4eCKOro
dHaJ/IM3a»:

Yuiciia ¥ BEIUUCIEHUS:

cBOOOJJHO OTIepHPOBATh TIOHATHSIMU: PAL[HOHA/TBHOE YHC/I0, OeCKOHeUHast iepruoindecKast 1po0ob,
TMPOLIEHTHI, UPPALIMOHAIbHOE UYKCJI0, MHOXKECTBA PALIMOHA/IbHBIX U [IeUCTBUTEJIbHBIX UKCesT, MOAY/Tb
JeiCTBUTEJILHOTO YUC/Ia;

TIPUMEHSITb POOU 1 TIPOLIEHTHI ZIJisl PellieHus IPUK/IAZHBIX 3a/lad W3 pa3/TMUHbIX OTpac/iel 3HaHUN
Y peaslbHOU )KW3HY;

TIPUMEHSITh TTPUOIKEHHBIE BLIUMC/IEHHS], TIPAaBHIa OKPYTTIeHUs], TIPUKU/IKY U OLIEHKY pe3y/ibTara
BLIUMC/IEHUI;

cBOOOJJHO OTMIepHpOBaTh TIOHSTHEM: CTeleHb C Lie/IbIM TI0Ka3aTeseM, UCI0/Ib30BaTh MOAXOSIIYI0
(hopMy 3anucy AelCTBUTeTbHBIX YMCes [J1s PelleHrsl IPaKTUYeCKUX 3a/au 1 Npe/CTaB/IeHNs
JlAHHBIX;

cBOOOJJHO OTIepUpOBaTh MOHATHEM: apuMeTHUeCKHii KOpeHb HaTypabHOU CTeTeHHy;

cBOOOZIHO OMepUpPOBATh MOHSTUEM: CTeleHb C PallMOHAIbHBIM IT0Ka3aTesieM;

cBOOOJJHO OMeprpoBaTh MOHATHSIMU: JloraprM umc/ia, JecsITUYHbIe U HaTypasibHble JI0rapuMbl;
cBOOOJJHO OMeprpoBaTh MOHATHSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHTe€HC YHUCI0BOTO apryMeHTa;
OTepypoBaTh MOHATUSIMU: apKCUHYC, apPKKOCUHYC U apKTaHT'€HC UMC/IOBOTO apryMeHTa.
YpaBHeHUs U HepaBeHCTBa:

CBO60,E[HO OIreprupoOBaTh IMMOHATHUAMM: TOXXAECTBO, YPaBHEHHUE, HEPDABEHCTBO, pABHOCHUJ/IBHEBIE
YPdBHEHHA U YpdBHEHUA-C/IeJCTBYsA, PABHOCHUJ/IbHbIE HEDABEHCTBA;



TIPUMEHSITh Pa3/TNUHbIE METO/[bI PellieHHs PAaLjIOHAIBHBIX U APOOHO-PALIMOHA/IBHBIX YPAaBHEHHH,
NIPUMeHSITb MeTO/, UHTEePBAaJIOB [i/I pellieHNsI HepaBeHCTB;

CBOOO/IHO OTIepUPOBATh MOHSATUSIMUA: MHOTOUJIEH OT OZIHOM IepeMeHHOM, MHOTOUIEH C 11e/TbIMU
K03 bUIieHTaMu, KODHY MHOTOU/IeHa, IIPUMEHSTh JleJIeHHe MHOTOWIeHa Ha MHOTOU/IEH C
ocTatkoMm, Teopemy be3y u Teopemy Buera /151 peliieHus 3a7ay;

cBOOOJHO OneprpoBaTh MOHATHSIMU: CUCTeMa JIMHeMHbIX ypaBHeHUH, MaTpulia, onpe/ie/nnTeb
MaTpuLibl 2 X 2 1 ero reoMeTpUUYeCcKUil CMbIC/I, UCTI0/Ib30BaTh CBOMCTBA OMNpejenuTens 2 X 2 1
BBIUMC/IEHUSI €70 3HaueHus], IPUMEHSTh ONpe/ie/IUTe/N /IS pelleHs] CUCTeMbl JIMHeHHbIX
yPaBHeHUM, MO/le/IMPOBaTh peajbHble CUTYal|U{ C TOMOIIbIO CUCTEMbI IMHEHHBIX YPaBHEHHUH,
MCC/Ie[IOBaTh MIOCTPOEHHbIE MOZIe/H C TIOMOILIIbI0 MaTpHUL]| U OTIpe/iesIuTeell, UHTepIIpeTUpOBaTh
TIOJTyUeHHbIN pe3y/bTaT;

WCTI0/Tb30BaTh CBOMCTBA JIEMCTBUI C KOPHSAMH [Ijisi Ipeo0pa30BaHMsI BLIpaXKEHUH;

BBITIOJ/IHATH npeo6pa30BaH1/IsI YHMCJIOBBIX Bpra)KQHI/II‘/JI, coZiep>Kallux CTereHr C palfiOHa/IbHbBIM
I1OKa3daTeJieM,

WCII0/Ib30BaTh CBOMCTBA JIOTaprubMOB /jisi IpeoOpa30oBaHMs IOrapUPMHUUECKHX BbIpa)XKEHH;

CBOOOZIHO OTIepUPOBATh TIOHATUSIMU: MPPALIMOHA/bHbIE, TT0Ka3aTe/bHbIe U jiorapudMudeckue
ypaBHEeHHUs, HAXOAUThb UX PeIIeHus C TIOMOILL[bI0 PABHOCU/IBHBIX T1€PEeX0/J0B WUJTA OCYILIe CTBIISIS
TIPOBEPKY KOPHel;

NIPUMEHSTh OCHOBHbIE TPUTOHOMeTpHUecKre (GOpMyJIbl [/t IpeoOpa3oBaHMsl TPUTOHOMETPHUECKIX
BbIPa’KeHUH;

cBOOOJJHO OTIepUPOBATh TIOHSITHEM: TPUTOHOMETPHUUeCKOe YpaBHeHHe, TPUMeHSITh He00X0JMbIe
(hopMyibl AJ1s1 pellieHrsl OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YPaBHEHU;

MO/Ie/TMPOBATh peasibHble CUTYal[U Ha 3bIKe a/reOpbl, COCTAB/ISATEH BHIPAYKEHUs], YpaBHEHHS,
HepaBeHCTBa T10 YC/IOBHIO 3a/jaul, MCC/Ie[J0BaTh TTOCTPOEHHbIe MO/Ie/Y C UCII0Ib30BaHUeM arirapara
anrebpsbl.

DYHKIMY U TpaUKU:

cBOOOJJHO OMeprpOBaTh MOHATHSAMU: (DYHKLHS, CIOCOObI 3afaHus PyHKLIMH, B3aUMHO 0OpaTHbIe
(byHKLMY, KOMITO3UIMS QYHKLIWH, rpadyK GYHKIWH, BBITIONHSTD d/IeMeHTapHbIe Tpeobpa3oBaHus
rpadvKoB (yHKLIUIA;

CBOOOJTHO OTIepUPOBAaTh MOHATHSMU: 00/1aCTh OTIPe/ie/IeH|s] U MHOYKeCTBO 3HaueHUH (QYHKIUH, HY/TH
(yHKLIMY, IPOMEXKYTKH 3HAaKOTIOCTOSTHCTBA;

CBOOOZIHO OTMepUpOBaTh MOHSATUSMU: YETHbIe U HeUETHBIe (PYHKLUH, TIepruoAruecKre QyHKIIH,
TIPOME)KYTKA MOHOTOHHOCTU (DYHKLIMM, MAaKCUMyMbl 1 MUHUMYMbI DYHKL[MH, HauboJibiliee 1
HavMeHblllee 3HaueHWe (DYHKLMU Ha TIPOMEeXXYTKE;

CBOOOZIHO OTIepUPOBATh TIOHATUSIMU: CTereHHasi PyHKIIUS C HaTypa/IbHBIM U LieJTbIM TT0Ka3aTesieM,
rpaduk crereHHOW (QyHKL[MM C HaTypa/IbHBIM U Lie/ibIM TT0Ka3aTesieM, rpauK KOpHSI N-0i CTereHu
Kak (DyHKLIMH 0OpaTHOM CTerleH! C HaTypaibHBIM ITOKa3aTesieM;

OTepUpOBaTh MOHATUSAMHU: JIMHEIHAs1, KBapaTHUHasi U APOOHO-MHeHas (PyHKLIWH, BBITIOHATh
3/1eMeHTapHOoe HCC/le/joBaHNe U OCTPOeHNe UX rpaMKoB;



cBOOOJJHO OTIepHpOBaTh TIOHATHSIMU: TIOKa3aTe/bHasi 1 JiorapudMudeckasi QyHKLIWHU, UX CBOMCTBA U
rpadMKu, UCIOIb30BaTh WX rpayKy /1/1s1 pellieHus] ypaBHeHU;

CBOOO/JJHO OTIEpUPOBATh MOHITHSIMU: TPUTOHOMETPUUEeCKasi OKPYKHOCTb, OTIpe/ie/ieHHe
TPUTOHOMETPHUYeCKUX (YHKL[MI1 YMC/IOBOTO apryMeHTa;

WCII0/Ib30BaTh TpadrKu QYHKIMH /1 UCC/Ie[OBAHKS TIPOLIECCOB U 3aBUCUMOCTEH TPU PeleHrH
3ajla4 13 Apyrux yueOHBIX MpeMeTOB U peasibHOW XKU3HU, BbIpaXKaTb (hOpMy/iaMH 3aBUCUMOCTU
MEXy BeJTMYMHaAMU;

Hauasia MmaTeMaTrueCKOro aHaan3a:

cBOOOJJHO OTIepHpOBaTh MOHATHSIMU: apruMeTHUeCKasi 1 TeOMeTpUdecKast iporpeccusi, 6eCKOHeUHO
yOBIBaro11jasi reOMeTpHYeCKasi POTPeCCHs, TMHEWHBIN 1 SKCTIOHeHIUaIbHBINA PoCT, popmyria
CJIOXKHBIX NIPOLIEHTOB, UMETh Ipe/iCTaB/IeHUe O KOHCTaHTe;

HCI10J/Ib30BATh IPOrpeCcCru AJisd pelueHns pead/IbHbIX 3a/id4 IMTPUKJ/IdJHOI'0 XdpdKTepd,

CBO60,E[HO OIreprpoOBaATh IMMOHATHUAMM: T10C/1I€40BaTe€/IbHOCTD, CITI0COOBI 3aJaHusA
HOCJ'IE,Z[OB&TG]'H:HOCTEI;'I, MOHOTOHHBI€ U OI'PdHHUYE€HHBIE M0C/1Ie40BaTE€/IbHOCTH, IIOHUMATh OCHOBBI
3dpOXAEHHUA MaTeMdTUUECKOI'O dHaJ/IM3d KdK dHaJ/IM3d 0eCKOHEeUHO MaJIbIX;

CBOOOZIHO OTIepUPOBATh TIOHATUSIMU: HerpepbIBHbIe (PYHKIMH, TOUKU pa3pbiBa Tpaduika QyHKINH,
acuMnToThI rpadvka QyHKIUY;

cBOOOJHO OTMIeprpoBaTh MOHATHEM: (DYHKI[HS, HelpepbIBHAsI Ha OTPe3Ke, IPUMEeHSITh CBOMCTBA
HerpepbIBHbIX (DYHKLIMH /17151 pellieHus 3a/jay;

cBOOOJJHO OTIepUPOBATh TIOHATHSIMU: TIepBasi ¥ BTOpast IPOU3BOJHbIe (DYHKI[MH, KacaTe/lbHas K
rpaduky GyHKLUY;

BBIUMCJISITH TIPOM3BO/IHbIE CYMMBbI, IPOW3BeJeHHs], YaCTHOTO Y KOMIIO3ULIMH IBYX (PYHKIIUA, 3HATb
TIPOU3BO/IHbIE 3IeMeHTapHbIX (QYHKLIUM;

HCII0/Ib30BaTh reoMeTpruueCKuil U (hH3nueCcKrii CMbIC/ TIPOM3BOHOM /ISl pellieHus 3a/1ad.
MHoOXeCTBa U JIOTHKa:
CBOOOZIHO OTIEpUPOBATh TIOHATUSIMUA: MHOXKECTBO, OTI€PAllMH HaJj MHOXKECTBaMU,;

VICTI0/Tb30BaTh TeOPETUKO-MHOKeCTBEHHBIM anrapar JJ1s O[MCaHUs peasbHbIX POLIeCCOB U
sIBJIEHWH, TPU pellieHUH 3aJjau U3 JPYTryX yueOHbIX NpeIMeTOB;

CBOOOZIHO OTIepUPOBATh TIOHSATUSIMU: OTIpe/ie/ieHre, TeopeMa, ypaBHeHue-C/ie[JICTBUe, CBOWCTBO
MaTeMaTH4yecKkoro 00beKTa, J0Ka3aTebCTBO, PABHOCH/IbHBIE YDAaBHEHHSI M HEDABEHCTBA.

[IpesMeTHBIe pe3y/ibTaThl 0CBOEHHS yueOHOro Kypca
«Aunrebpa 1 Havasla MaTeMaTU4YeCcKoro aHair3a» B 11 Kiacce

K xoH1y 00yuenusi B 11 kiacce oOy4aroluiics MOMyYUT CeAyIOIIYe MpeMeTHbIe Pe3y/IbTaThl 10
OT/IeJIbHBIM TeMaM paboueli porpamMMbl yuebHOTo Kypca «Asrebpa ¥ Hauajia MaTeMaTH4eCKoro
aHau3a»:

Yiic/a ¥ BEIUUCIEHUS:



CBOOOJJHO OTMIepHpOBaTh MOHATHSIMU: HaTyPaJbHOE U 1IeI0€ UKC/I0, MHO)KeCTBA HaTyPasbHbIX U
L{e/IbIX YMCeJI, UCII0/Ib30BaTh MPU3HAKU Ae/MMOCTH Lesbix unces, HO u HOK HarypanbHbIX
yuceJ I pellleHus 3ajad, IPUMeHATh aAroputM EBkinnza;

CBO60,E[HO OIeprupoOBaATh IMOHATHEM OCTATKa IT0O MOAYJ/IHO, 3dalIMCBIBATh HaTypdJ/IbHbIE€ UKMCJ/Id B
PA3/IMUHBIX MMO3UIJUOHHLIX CUCTEeMaX CUUC/IEHUA;

CBOOOZIHO OMepUPOBATh MOHATUSMU: KOMIIEKCHOE UKC/I0 U MHOXKEeCTBO KOMIT/IEKCHBIX UHCel,
TIpe/ICTaB/SATh KOMIUIEKCHBIE UKC/Ia B a/iredpanueckoil ¥ TPUTOHOMeTPUUeCKoi popMe, BBITIOHSTh
aprdMeTHUeCKre oriepaljii C HUMU ¥ U300pa)kaTh Ha KOOPAMHATHOM TIJIOCKOCTH.

YpaBHeHMs U HEPAaBEHCTBA:

cBOOOJHO OTMIeprpOBaTh MOHATHSIMU: UPPAL[OHA/IbHbIE, TIOKa3aTe/IbHble U JIOTapupMudecKre
HepaBeHCTBa, HAXOAUTh UX pelleHHs C IIOMOIIBbI0 PaBHOCU/IBHBIX I1€PeX0ZI0B;

OCYILEeCTB/IATL OTOOP KOPHEH MPH PeIlieHUH TPUrOHOMETPUUYECKOTO YPaBHEHHS;

CBO60,E[HO OreprupoBaTh INMOHATHEM TPUTOHOMETPHUYECKOE HEPpABEHCTBO, IIPUMEHATDH HEO6XO,E[I/IMBIE
QJOPMYJ'IBI AJid pellleHrsA OCHOBHBIX TUIIOB TPUTOHOMETPHUUYECKHNX HEPABEHCTB;

CBOOOZIHO OTIepUPOBATh TIOHATUSIMU: CUCTeMa U COBOKYITHOCTb ypaBHEHU U HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CJIE/ICTBUS, HAXOJUTh pellleHts CUCTeMbI U COBOKYITHOCTeH
paLMoHaNbHbIX, UDPAL[MOHA/IbHBIX, [IOKa3aTelbHbIX U J0orapu(MUueCcKUX ypaBHEHUM U HePaBeHCTB;

pellaTh paljoHa/lbHbIe, UppaLMOHa/bHbIE, TI0Ka3aTe/bHble, 1orapudMuieckie 1
TPUTOHOMETPHUYECKHe YPaBHEeHUS M HepaBeHCTBa, CoZleprKalljie MOZY/IN U ITapameTphl;

NIpUMeHSITh rpaduueckrie MeTo/ibl /ISl pellleHus1 ypaBHeHUI 1 HepaBeHCTB, a TakKe 3a/jau C
rapaMeTpamy;

MO/IeJTUPOBATh peasbHble CUTYalUY Ha sI3bIKe aareOpbl, COCTaB/IATh BbIPAyKeHUs, YpaBHEeHHs],
HEepaBeHCTBA U UX CUCTEMBI 110 YC/IOBUIO 3a/jauu, UCC/Ie/l0BaTh IOCTPOEHHbIE MOJIe/NH C
WCTI0/Ib30BaHUEM arlrapara ajareOpbl, MHTePIPeTUPOBaTh MOTyUeHHbIN pe3ysibTar.

®yHKUMU U TpadyUKU:

CTPOUTH rPa(UKU KOMIO3ULIUK (YHKLMI C TIOMOLL[bIO 3/IeMEHTapHOTO MCC/Ie/JOBaHKS U CBOMCTB
KOMIIO3ULIMY [IBYX (PYHKLMI;

CTPOUTH TeoMeTpruecKre 00pa3bl ypaBHEHH M HEPaBeHCTB Ha KOODJAWHATHOMW TI/IOCKOCTH;
cBOOOZIHO OTMepUpOBAaTh MOHATUSIMU: TPaUKN TPUTOHOMETPUUeCKUX (QYHKLIUM;

NIPUMEHSATh (PYHKLIWY /151 MOZle/IMPOBaHMs U UCC/Ie/0OBaHNs pealbHbIX IIPOLeCCOB.

Hauana mMaTtemaTnueckoro aHaamusa:

VICTI0/1b30BaTh TIPOU3BOZHYIO //1s1 UCCIe[0BaHUs (PyHKLIMM HAa MOHOTOHHOCTh U SKCTPEMYMBbI;
HaXoAWUTh Hauborblllee U HaMeHbIllee 3HaueHUs1 ()YHKLIMY HellpephIBHOM Ha OTpe3Ke;

WCTI0/Ib30BaTh TIPOU3BOHYIO /1JIs1 HAXOXKEeHHsI HAWTyYllleTo pellieHUst B TIPUK/IaHbIX, B TOM UKCIIe
COL[Ma/IbHO-9KOHOMUUEe CKUX, 3a/jauax, [7Is oTpe/ie/ieHrsi CKOPOCTU U YCKOPeHHsI TIpoliecca,
3a/laHHoro (hopmysiol unu rpadykom;



cBOOOJJHO OTIepHpOBaTh MOHATHSIMU: TIepBO0Opa3Hasi, Orpe/ie/IéHHbIN UHTerpa, HaXOAUTh
niepBooOpasHbIe 371eMeHTapHBIX (QYHKIUHM U BBIUMC/ISATD UHTeTpait 1o Gopmyse HeroToHa-

JlerbOHuIIa;

HaXO/JUTb TUIOLIA/IN TVIOCKUX (UT'YD U 00BEMBI TeJT C TIOMOIIIBIO HHTErpasa;

MMEeTh Mpe/CTaB/ieHHe 0 MaTeMaThueCKOM MO/Ie/TMPOBAaHUM Ha TIPUMepe COCTaB/IeHUs
nvddepeHLIMa/IbHBIX YPaBHEHUH;

pemaTthb NpUK/AagHbIE 3ada4l, B TOM UHCJ/I€ COLIMa/IbBHO-3KOHOMUYECKOI'O U (1)I/I3I/ILIGCKOFO XdpakKTepa,
CpeaACTBAMH MAaTeMATHUY€CKOI'o aHa/IM3d.

Temartnueckoe rtanrupoBanue 10 kiacc

Ne /11

KonmuecTtBo
HaumenoBaHue 4yacoB

pasziesioB U TeM
MpOrpaMMbl

Bcero

MHOXeCTBO 24
JIeCTBUTE/IbHBIX

yucesl. MHOrOu/ieHsl.
PanmoHanbHbIE
ypaBHEHUs U
HepaBeHCTBa.

CucrteMbl TMHEHHbBIX
ypaBHeHU!

®yHKIUM U TpapuKu. 12
CrerieHHasi QyHKI[Us

C LjeJIbIM TIOKas3aresiemM
Apudbmetnueckuii 15
KOp€eHb N-0U CTereH!.
WppaioHanbHbIe
ypaBHEHUsI
[Toka3zarenbHas 10
byHKLu.
ITokasaresibHbIE
ypaBHEHUsI
Jlorapudbmuueckas 18
byHKLusS.
Jlorapudmuueckue
ypaBHEeHUsI
TpuroHomeTpuueckue 22
BBID@KEHUS U
ypaBHeHUs1
ITocnepoBarensHOCTH 10
Y TIPOrpeccuun

HernpepoiBHble 20
GbyHKLUN.

IIpoussonHas
IToBTOpEHME, 5

06o61ieHue,

KontponbHele IIpakTthueckue

O/eKTpOHHbIe
(umdpoBbie)
obpa3oBare/ibH
ble PeCypChI



CUCTeMaTh3aLus
3HaHUU
OBILIEE 136
KOJIMYECTBO
YACOBIIO
[TPOI'’PAMME
TemaTtnyueckoe riaHupoBanue 11 kiacc

HaumenoBanue
paszesnos 1 TeM KosmyecTtBo
Ne i/t IIPOTrPaMMBI 4yacoB

Bcero

Uccnenoranue
byHKLMIM C
TIOMOLLbIO

1 npou3BoHOM

[TepBoo6pasHa

2 9 ¥ uHTerpan
I'pacuikn
TPUTOHOMETPHU
YeCcKux
byHKLMA.
TpuroHomerpu
yeckue

3 HepaBeHCTBa
NppauyoHansH
ble,
TIOKa3aTe/IbHble
U
norapudmuuec
Kue

4 HepaBeHCTBa

KomrisiekcHble
5 yncna

22

12

14

24

10

KoutposibHble [IpakTuueckue

OJIeKTPOHHbIE
(uudpoBskie)
obpa3oBaresbH
ble PeCypChI



HarypanbHbie u
6 1eple yncia

Cucremsbl
paLMOHa/bHBIX,
vppaLoHaIbH
BIX
TI0Ka3aTe/bHbIX
U
norapugpmuuec
7 KAX ypaBHEHUU

3ajauu C
8 napameTtpamu

[ToBTOpEHue,

0606111eHMe,

cUCTeMaTHu3aly
9 51 3HaHUU

OBIIEE
KOJIMYECTB
O YACOB 10
TIPOTPAMME

10

12

16

16

136

[ToypouHoe rjiaHUpOBaHUe 110 anrebpe ¥ Haya/la MaTeMaTHUeCKoro aHamu3a B 10 knacce

KomuuectBo
Ne /i1 Tema ypoka 4yacoB

Bcero

MHoKecTBO,

oriepalvy HaJ

MHOKeCTBaMU
1 1 ux cBOMCTBA

Kontp.pabotel IIpakT.paboTsr

O/NeKTPOHHbIe
udpoBbie
obpa3oBare/ibH
ble PecypChI



[Jvarpammel
2 Diinepa-BeHHa

ITpumeHeHue
TeOPeTUKO-
MHO>KeCTBEHHO
ro afnrmapara
JI7IsT pelleHust

3 3azau
PanmoHansHbIE
yucsa.
OOBIKHOBEHHBI
eu
JleCITUUHbIe
ApoGw,
TIPOLIEHTHI,
0eCKOHEeuHbIe
repuouuecKue

4 npobu
PanmoHansHbIE
yucsa.
OOBIKHOBEHHBI
eu
JleCITUUHbIe
ApoGw,
TIPOLIEHTHI,
0eCKOHeuHbIe
riepuouuecKue

5 npobu
ITpumeHeHue
npobeti u
TIPOLIEHTOB JJ1s1
peleHus
TIPUKJIaZIHBIX

6 3amau
ITpumeHeHue
npobeti u
TIPOLIEHTOB JJ1s1
peleHus
TIPUKJIaZIHBIX

7 3aj1au
[eticTBUTE/bH
ble Urc/a.
PanmoHanbHbIE
u
VppaLMoHa/bH

8 bie unciia



ApudmeTtnueck

vie ornepaLyu C

JIeCTBUTE/IbH
9 bIMU UM C/IAMU

Mopyns
JIeICTBUTE/IbHO
IO UMc/a U ero

10 cBoricTBa
[TpuOmKEHHBI
€ BbIUMCJIeHUS,
rpaBuIa
OKpYI/IeHUS,
TIPUKU/IKA U
OLIeHKa
pe3ysbTaTa

11 BbIUMC/IEHUM
OcHOBHBIE
MeTO/IbI
peleHust
L[e/bIX U
IpobHO-
paLMOHa/IbHbBIX
ypaBHeHUM U

12 HepaBeHCTB
OcHOBHBIE
MeTO/IbI
pelleHust
L[e/bIX U
IpobHO-
paLMOHa/IbHbBIX
ypaBHeHUM U

13 HepaBeHCTB
OcHOBHBIE
MeTO/IbI
peleHust
L[e/bIX U
IpobHO-
paLMOHa/IbHbBIX
ypaBHeHUM U

14 HepaBeHCTB
MHorouneHbl
OT OZIHOM
repeMeHHOM.
[enenue
MHOTrOYJ/IeHa Ha
MHOTI'OUYJIEH C
OCTAaTKOM.

15 Teopewma be3sy



MHorouneHs! ¢

LieJIbIMU

K03 uiireHTa

mu. Teopema
16 Buera

Pertienne

CHUCTEM

JIMHEHHBIX
17 ypaBHeHuu

Peitienue
CHUCTEM
JIMTHEeNHBIX

18 ypaBHeHui
Marpuria
CHUCTEMBI
JIMTHEeNHBIX
ypaBHEHUH.
Ornpegenurens
Marpuubl 242,
ero
reoMeTpruyeCcKu
M CMBIC/T U
CBOIICTBa;
BBIUC/IEHHE

19 ero 3Hauenus
Ornpegenurens
Marpuubl 242,
ero
reoMeTprUyecKu
M CMBIC/T U
CBOIICTBa;
BBIUC/IEHHE

20 ero 3HaueHus

[IpumeHeHue
onpejenuTesis
JI7Is pellieHust
CHUCTEMBI
JINHEMHBIX
21 ypaBHeHUM
Perienve
TIPUKJIa/THBIX
3a/1au C
TOMOLL[bIO
CHUCTEMbI
JIMHEHHBIX
22 ypaBHeHUM



Perienue
TIPUK/IaJHBIX
3azau C
TIOMOILIbIO
CUCTEMBI
JIMHENHBIX

23 ypaBHeHUM
KoHTponbHas
pabora:
"ParloHaibHbI
€ ypaBHeHUs U
HepaBeHCTBa.
Cucremsl
JIMHENHBIX

24 ypaBHeHUM"
DyHKLWUA,
Cr1oco6b1
3a/jaHus
byHKLUM.
Bsaumuo
oOpaTHbIe
GyHKLMH.
Komnosuius

25 QyHKUMH
I'paduk
GyHKLMH.
OJileMeHTapHble
ripeoOpa3oBaHu
s rpadvKoB

26 QyHKUMH
O6nactb
orpeie/ieHus U
MHOJKeCTBO
3HaueHuH
byHKLUM.
Hymu
byHKLUN.
ITpomexxyTKu
3HaK

27 TIOCTOSIHCTBA
UéTHble u
HEeUETHEIe
byHKLUM.
ITepropuyuecku
e (pyHKLMH.
ITpomexxyTKu
MOHOTOHHOCTH

28 pyHKUMH



Makcumymsbl 1
MUHUMYMBbI
byHKLUM.
Haubosbiiee u
HauMeHblllee
3HaueHue
byHKLMY Ha

29 ipoMexyTKe
JInHelHada,
KBa/IpaTUYHast
U IpoOHO-
JIMHelHast

30 pyHKUMH
OneMeHTapHoe
VCClIe[jOBaHUe
Y TIOCTPOeHUe
rpa(uKoB 3TUX

31 pyHKuuMi
OJileMeHTapHOoe
(el (1 (0): 0315 (3
Y IOCTPOEeHHe
rpa(uKoB 3TUX

32 pyHkmn
CrereHs
L[e/TbIM
TIoKa3aTeJieM.
bunom

33 HeroToHa
CrereHs c
L[e/TbIM
TIOKa3aTeJieM.
bunom

34 HeroToHa
CrernenHas
byHKLus C
HaTypaJbHbIM U
1{e/IbIM
roKa3zaTesieM.
Eé cBolicTBa 1

35 rpaduk
KonTtponbHas
pabora:
"CreneHHas
dbynkuus. Eé
CBOWCTBa U

36 rpacduk”
ApudmeTtnueck
V1 KODeHb
HaTypaabHOU
CTereHU U ero

37 cBolicTBa



ApudmeTtnueck
W KOpEHb
HaTypaabHOU
CTeIeHU U ero

38 cBolicTBa
[Tpeo6pasoBan
Ysl UUCJIOBBIX
BbIpa’KeHUH,
COZleprKalix
CTereHu U

39 KopHU
[TpeobpasoBan
sl UUCJIOBBIX
BbIPa’KeHUH,
COZleprKallx
CTereHu U

40 KopHU
[Tpeo6pasoBan
Vsl UUCJIOBBIX
BbIpa’KeHUH,
COZleprKalix
CTereHu U

41 KopHU

UppaiioHansH
ble YpaBHEHUSI.
OcHOBHbIE
MeTO/IbI
pelleHus
VppaLMOHa/IbH
42 bIX ypaBHeHHUM

NppauyoHansH
ble YpaBHEeHUs].
OcHoOBHBIE
MeTO/bl
peleHus
VippaLMoHa/bH
43 bIX ypaBHEHUU

NppauyonansH
ble ypaBHeHUSI.
OcHOBHBIE
MeTO/bl
peleHus
VippaLiOHa/IbH
44 pIX ypaBHEHUU
PaBHOCU/IBbHBIE
repexo/bl B
peleHuu
VippaLiOHa/IbH
45 pIX ypaBHEHUU



PaBHOCHIbHBIE
repexo/sl B
peleHnu
VppaLMOHAa/IbH
46 bIX ypaBHeHUM

PaBHOCHU/IbHEIE
repexo/bl B
peleHnun
HMppaLXOHa/bH
47 bIX ypaBHEHUU

PaBHOCH/IbHBIE
repexo/ibl B
pelleHnun
VippaLMiOHa/IbH
48 pIX ypaBHEeHUH
CaoricTBa 1
rpavK KOpHs
N-OM CTelleHn
KakK (PyHKL[UU
obpaTHoM
CTereHu C
HaTypaJIbHbIM
49 rokasaresieM
CaoricTBa U
rpaviK KOpHs
N-0M CTelleHn
KakK (PyHKL[UU
obpaTHoM
CTereHu C
HaTypaJIbHbIM
50 nokazarenem

KonTponbHas
pabora:
"CBolicTBa 1
rpauK KOpHs
N-0i CTereHwu.
MppanuoHanbH
51 bie ypaBHeHUA"

CremneHsb C

paLMoHaTbHBIM

ToKa3aTesaeM U
52 eé cBoOUCTBa



53 CrerneHs C
paljMOHa/IbHbIM
TOKa3arejaeM 1
eé CBOMCTBA

CrerneHb C

paljMoHa/IbHbIM

ToKa3arejieM U
54 eé cBoMcTBa

IToka3arenbHast
byHKLYS, eé
CBOMCTBA U

55 rpaduk
Hcnonb3oBaHu
e rpaduka
byHKUMU A1
pelilieHust

56 ypaBHeHU
Hcnonb3oBaHu
e rpaduka
byHKIMY A71s
pelleHus

57 ypaBHeHUI
IToka3arenbHbI
€ ypaBHeHwUsl.
OcHoBHBIE
MeTO/IbI
peleHust
II0Ka3aTe/IbHBIX

58 ypaBHeHU
ITokazarenbHbl
e YpaBHeHUs.
OcHOBHBIE
METO/IbI
pelilieHust
ITOKa3aTesIbHBIX

59 ypaBHeHUM

60 IToka3zarenbHBI
€ ypaBHeHwUsI.
OcHoBHBIE
MeTO/IbI
pelleHust
II0Ka3aTe/IbHBIX
ypaBHeHUI



KoHTponbHas
pabora:
"[loka3aresibHa
1 QyHKLMS.
[TokasaresibHbI

61 e ypaBHeHUs"
Jlorapudm
yucsa.
CaoricTBa

62 norapugma
Jlorapudm
yucsa.
CaoricTBa

63 norapugma
Jlorapudm
yucsa.
CaoricTBa

64 norapugma

HecsiTnuHble v
HaTypaJibHble
65 orapugmbl

LecAaTuHbIe U
HaTypasbHbIe
66 orapugmel

[Tpeobpa3oBaH

vie BbIPayKeHUH,

COZleprKallix
67 norapugmel

[Tpeobpa3oBan
vie BbIPayKeHUH,
COZleprKallix

68 norapugmel

69 IIpeobpa3oBaH
Ve BbIPayKeHUH,
COZleprKallix
sorapuhMbl

Jlorapudmuuec

Kast QyHKIMs,

eé CBOICTBA U
70 rpaduk

Jlorapudmuuec

Kast QyHKLMS,

eé CBOMCTBA U
71 rpaduk



Ncrnonb3oBanu
e rpacduvka
byHKLMM [715
pelLleHus

72 ypaBHeHU

Ncnionb3oBanu
e rpaduka
byHKUIMY A1
pelLieHust

73 ypaBHeHUM

Jlorapupmuyec
KUe YpaBHeHUsl.
OcHoOBHBIE
MeTO/bI
pelLeHust
JorapudmMuuec
74 KUX ypaBHeHWH

Jlorapupmuyec
K{e YpaBHeHUsl.
OcHOBHBIE
MeTO/IbI
peleHust
JiorapudmMuuec
75 KX ypaBHeHUH
76 Jlorapudmuuec
KHe YpaBHeHUsl.
OcHOBHBIE
METO/IbI
pelLIeHus
norapugpmuuec
KUX YpaBHEHUI

PaBHOCU/IBbHBIE
repexo/ibl B
pelleHnun
jorapugmuuec
77 KAX ypaBHEHUU

PaBHOCH/IBHEBIE
repexo/pl B
peleHun
siorapudmMuuec
78 KX ypaBHeHU!



KonTponbHas
pabora:
"Jlorapudmuue
cKasi (PyHKLMS.
Jlorapudmuuec

KHe
79 ypaBHeHUs"

Cunyc,
KOCHUHYC,
TaHTreHC U
KOTaHI'eHC
YKCJIOBOTO
80 aprymeHTa

Cunyc,
KOCHUHYC,
TaHTreHC U
KOTaHI'eHC
YUCJI0BOIO
81 aprymeHTa
82 ApkcuHyc,
apKKOCHHYC U
apKTaHIeHC
YK CJIOBOTrO
aprymeHra



Apkcunyc,
apKKOCHHYC U
apKTaHTeHC
YKCJIOBOTO

83 aprymeHra
TpuroHomeTpu
yeckas
OKPY>KHOCTb,
orpeziesieHue
TPUTOHOMETPU
YyeCcKUX
byHKLM
YKC/I0BOTO

84 aprymeHra
Tpuronometpu
yeckast
OKPY’>KHOCTB,
orpezie/ieHUe
TPUTOHOMETPH
YeCcKux
byHKLUMI
YKCJIOBOTO

85 aprymeHra
OcHOBHBIE
TPUTOHOMETPH
yeckue

86 dhopmybl
OcHoBHbIE
TPUTOHOMETPU
yeckue

87 Gopmyrbl
OcHoBHbIE
TPUTOHOMETPU
yeckue

88 dhopmyrbi

89 OcHoBHbIE
TPUTOHOMETPU
yeckue
bopmyJibl
[Tpeobpa3oBan
ve
TPUTOHOMETPH
YeCcKux

90 BBIpa’KEHUI



[Tpeobpa3oBan
ue
TPUTOHOMETPH
YyeCcKux

91 BBIpa)KEHUI
[Tpeobpa3oBaH
ue
TPUTOHOMETPH
YecKux

92 BeIpakeHUH
[Tpeobpa3oBan
ue
TPUTOHOMETPH
YyeCcKux

93 BbIpa)KEeHUM
Peluienne
TPUTOHOMETPH
YyeCcKux

94 ypaBHeHuM
Peluienne
TPUTOHOMETPH
YyeCcKux

95 ypaBHeHuM

Pemenue
TPUTOHOMETPU
YeCKUX

96 ypaBHeHuUM

Perienue
TPUTOHOMETPU
YyeCcKux

97 ypaBHeHUM

Pe1ienvie
TPUTOHOMETPU
yeCcKux

98 ypaBHeHuM

Pemenue
TPUTOHOMETPU
YeCKUX

99 ypaBHeHuUM



Pemenue
TPUTOHOMETPU
YeCKUX

100 ypaBHeHMI1
KonTtponbHas
pabora:
"TpuroHometp
hyeckKue
BbIpa)KeHUs U
TPUTOHOMETPU
yeckKue

101 ypaBHeHus"
ITocnepoBaresnb
HOCTH,
CTI0Co0bI
3a/laHus
roc/ezioBaTe/b
HOCTel. MeTof
MaTeMaThuJeCKo

102 1 uHgyKIMK

MOHOTOHHLIE U
OrpaHUYeHHbIe
roc/iejoBaTe/b
HOCTH.
Ncropus
aHa/M3a
0eCKOHEeUHO
103 manbIx

Apudmerrueck
104 as mporpeccust
105 I'eomeTtpuruecka

s1 IPOrpeccus

BeckoHeuHo

yOBIBatoIIIast

reomMeTprUyecKa
106 s nporpeccus

Cymma
6ecKoHeYHO
yOBIBaro1L[eit
reoMeTpUYeCcKO
107 1 nporpeccuu



JIvHeWHbIN 1
9KCITIOHEeHL1a/lb
HBIA POCT.
Yucro e.
dopmyna
CJIOKHBIX

108 nporieHTOB
JIviHelHbIN U
9KCIIOHEHL[1a/Tb
HBIM POCT.
Yucro e.
dopmyna
CJIOXKHBIX

109 npoueHTOB
Ncnonb3oBanu
e [porpeccuun
J/1S1 peLLeHust
peasnbHbIX
3a/1a4
TIPUKJ/IZIHOTO

110 xapakrepa
KoHTponbHas
pabora:
"[TocnegoBaren
BHOCTHU U

111 nporpeccun”

HermpepriBHbIE
byHKIMY U UX
112 cBoticTBa
113 Touka paspsIBa.
AcUmMITOTHI
rpauKoB
byHKLIMI
CaoticTBa
byHKLM
HerpepbIBHbIX
114 Ha oTpe3ke
CaoticTBa
byHKIM
HerpepbIBHbIX
115 Ha oTpe3ke
Mertop,
VIHTepBaJIOB
JJ151 peLLeHust
116 HepaBeHCTB
Mertop,
VIHTepBaJIOB
JJ151 peLLeHust
117 nepaBeHCTB



Metof,
VHTepBaJioB
JJ1s1 peliieHust

118 HepaBeHCTB
[IpumeHeHue
CBOMCTB
HeTpepbIBHbIX
byHKLUMI A5

119 pewenusd 3ajau
[IpumeHeHue
CBOWCTB
HeTpepbIBHbIX
byHKLU 1715

120 peruenus 3a1au
IlepBas u
BTOpast
TIPOM3BOZHbIE

121 dbyHKUMU

122 Onpepenenue,
reoMeTprUYecKy
Y CMBICTT
TIPOU3BO/IHOM
Ornpepenenve,
bu3nueckuit
CMBIC/T

123 npou3BoAHOM
YpaBHeHue
KacaTeJIbHOM K
rpaduKy

124 dbyHKUIMU
YpaBHeHue
KacaTe/IbHOM K
rpaduKy

125 dbyHKUIMU
IIpousBozHbIe
3/1eMeHTapHbIX

126 dyHkumn
[TpousBogHbIe
3/1IeMeHTapHbIX

127 dyHKUMM
IIpoussozaHas
CYMMBI,
TIpOM3Be/|eHUs,
YaCcTHOTO U
KOMITO3HULIUU

128 dbynkumii
IIpoussozaHas
CYMMBI,
TIpOM3Be/|eHUs,
YaCcTHOTO U
KOMITO3HULIUU

129 dbyHKUMMA



[Ipou3BoaHas
CYMMBI,
TIpOM3Be/|eHus,
YaCTHOIO U
KOMITO3ULIY
130 dpyHKmMiA 1
131 KoHTtponbHas 1 1
pabora:
"[IpousBopHas"

IToBTOpeHue,
00o011eHue,
cucTeMaTru3aly
s 3HAHUM:
132 "YpaBHeHus" 1
[ToBTOpEHVE,
0b06111eHMe,
cucTeMaTu3alu
s 3HAHUM:
133 "PyHkyun" 1
Ntorosas
KOHTPOJIbHAast
134 pabora 1 1
Ntorosas
KOHTPOJIbHAasI
135 pabora 1 1
IToBTOpEHue,
00o611eHue,
cucTeMaTru3aly
136 51 3HaHUM 1
OBLIEE 136 10 0
KOJIMYECTB
O YACOB
[ToypouHoe MjiaHUpPOBaHKe 10 anredpe ¥ Haya/a MaTeMaTHUeCKoro aHanu3a B 11 kacce

Ne /1 Tema ypoka KonvuectBo ONeKTpOHHbIe
YyacoB LrdpoBbie
obpa3oBare/ibHbIe
pecypcsl
Bcero Kontp. Ilpakr.
paboThl paboTEI
1 [TpumeHeHue nipor3BogHON 1
K MCC/Ie[JOBaHUIO (PyHKLIUN
Ha MOHOTOHHOCTb U
9KCTPEMYMBI
2 [TpumeHeHue nipou3BogHON 1
K MCC/Ie[JOBaHUIO (PyHKLIUN
Ha MOHOTOHHOCTb U
9KCTPEMYMBI
3 [TpumeHeHune nipou3BogHOM 1
K MCC/Ie[JOBaHUIO (PyHKLIUN
Ha MOHOTOHHOCTb U
9KCTPEMYMBI



10

11

12

13

14

15

16

[IpuMeHeHre TPOU3BOAHOM
K MCC/Ie[JOBaHUIO (PyHKLIUH
Ha MOHOTOHHOCTb U
KCTPEMYMBbI

[IpuMeHeHre TPOU3BOJHOM
K MCC/Ie[JOBaHUIO (PyHKLIUH
Ha MOHOTOHHOCTb U
KCTPEMYMBbI

[IpuMeHeHre TPOU3BOAHOM
K MCC/Ie[JOBaHUIO (PyHKLIUH
Ha MOHOTOHHOCTb U
KCTPEMYMBI

HaxokeHre HauOobIIIero
Y HavMeHbI1Iero 3HaueHust
HerpepbIBHON (PyHKL[MM Ha
oTpe3sKe

HaxokeHrie HauOObIIIero
Y HavMeHbI1Iero 3HaueHust
HerpepbIBHON (PyHKL[MU Ha
oTpe3sKe

HaxokeHrie HauOOIbIIIero
Y HavMeHbI1IeTro 3HaueHust
HerpepbIBHON (PyHKL[MM Ha
oTpe3sKe

HaxokeHre HauOOobIIIero
Y HavMeHbI1IeTo 3HaueHUst
HerpepbIBHON (PyHKL[MM Ha
oTpe3sKe

HaxokeHre HauOobIIIero
Y HavMeHbI1IeTro 3HaueHust
HernpepbIBHON (PyHKL[MU Ha
oTpe3sKe

HaxokeHrie HauOOIbIIIero
Y HavMeHbI1IeTro 3HaueHust
HerpepbIBHON (PyHKL[MM Ha
oTpe3sKe

[IpuMeHeHre TPOU3BOAHOM
JU1s1 HAXOXKJJeHUsT
HaWIyyulllero peleHus B
TIPUKJIA/IHBIX 3a/lauax
[IpuMeHeHre TPOU3BOAHOM
JU1s1 HAXOXK|eHUsT
HaWIyyulllero peleHus B
TIPUKJIA/IHBIX 3a/lauax
[IpuMeHeHre TPOU3BOAHOM
JJ1s1 OTIIpe/iesieHrsI CKOPOCTH
Y YCKOpeHHs1 Tipoliecca,
3a/jaHHOrO (hOpPMYJ/IOW WU
rpadvikom

[TprMeHeHVe TIPOU3BOAHOM
[J1s1 OTIpe/ie/IeHUs1 CKOPOCTH
Y YCKOpeHUs1 IpoLiecca,



17
18
19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

3a/iaHHoOrO (hOpMYy/ION WU
rpavkom

Komrosuiusi hyHKLMA
Komnosuiust pyHKLMiA
Komrosuiusi hyHKLMA
TeomeTpuueckre 0Opa3ssbl
ypaBHEHWH Ha
KOOPZAMHATHOM IJI0CKOCTH
Teomerpuueckue obpaser 1
ypaBHeHHH Ha

KOOPAUHATHOM TIJIOCKOCTH
KoHTposbHasi paboTa: 1
"NccnenoBanue QyHKIuM C
MOMOILIbIO IPOU3BOHON"
[TepBooOpa3sHasi, ocHOBHOe 1
CBOMCTBO TIepBO0Opa3HBIX
[TepBoOOpa3HbIe 1
3/1eMeHTapHbIX (PyHKILUH.
[IpaBuna HaxoXaeHUs
repBo0Opa3HbIX
[TepBoOOpa3sHbIe 1
3/1eMeHTapHbIX (DyHKILUH.
[IpaBuna HaxoXaeHUs
nepBo0Opa3HbIX

Wurerpan. 'eomerpruecknii 1
CMBICJI UHTerpasa
Boruucnenue 1
OIpe/ie/IEHHOTO MHTerpasa

no opmysne HeroToHa-
JleribHMITA

Boruucnenue 1
OIpe/ie/IEHHOTO MHTerpasa

no opmysne HetoToHa-
JletibHMITA

[IprmeHneHuve vHTerpasna s 1
HaxoX/IeHUs TIoIaien
TIJIOCKUX Uryp

[TpumeHeHue UHTerpasa A 1
HaXOKIeHUst 00bEMOB
reoMeTpUUYeCcKuX Tesl
[Ipumeps! perieHn 1
I depeHLIMaTbHBIX
ypaBHEHUU

[TpuMepsI pelieHui 1
b depeHLIMaTBHBIX
ypaBHeHUI

MaremaTtuueckoe 1
MO/ie/TUpPOBaHKe peabHbIX
MIPOLIECCOB C [TOMOLLBIO

I depeHLIMaTbHBIX
ypaBHEHUU

KoHTposbHasi paboTa: 1

e



35

36

37

38

39

40

41

42

43

44

45

46

47

48

"TTepBoOOpasHas u
vHTerpan”
TpuroHomerpuyeckue
(YHKLMH, X CBOMCTBA U
rpadvku
TpuroHomeTpuyeckue
(byHKLMU, UX CBOMCTBA U
rpavku
TpuroHomeTrpuyeckue
(YHKLMH, X CBOMCTBA U
rpadvku
TpuroHomeTpuyeckue
(byHKLMU, UX CBOMCTBA U
rpavku
TpuroHomeTrpuyeckue
(YHKLMH, X CBOMCTBA U
rpaduku

Ot6op KopHe#
TPUTOHOMETPHYeCKUX
ypaBHEeHUH C TOMOIIbIO
TPUTOHOMETPUUEeCKOM
OKPY’>KHOCTH

OTt6op KopHe#
TPUTOHOMETPHUYeCKUX
YPaBHEHHWH C TTIOMOLL[bIO
TPUTOHOMeETpPHYeCKOU
OKPY’>KHOCTH

OTt6op KopHe#
TPUTOHOMETPHYeCKUX
ypaBHEHUH C TOMOILbIO
TPUTOHOMETPUUEeCKOM
OKPY’>KHOCTH

OTt6op KopHe#
TPUTOHOMETPHUYeCKUX
YPaBHEHHWH C TIOMOLL[bIO
TPUTOHOMeETpPHYeCKOU
OKPY’>KHOCTH

Peluienne
TPUTOHOMETPHUYECKUX
HEepaBeHCTB

Perienue
TPUTOHOMETPHUYeCKUX
HepaBeHCTB

Peluienne
TPUTOHOMETPHUYECKUX
HEepaBeHCTB

Perienue
TPUTOHOMETPHUYeCKUX
HepaBeHCTB
KoHTposbHasi pabota:
"T'papuxu

TPHUTOHOMETPUYECKUX
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byHKLMA.
TpuroHomeTpuueckue
HepaBeHCTBa"

OcHOBHbIE MeTO/ibI peltieHus 1
TIOKa3aTe/IbHbIX HePaBeHCTB
OcHOBHbIE MeTO/IbI peltieHus 1
TIOKa3aTe/IbHbIX HePaBeHCTB
OcHOBHbIe MeTO/ibI peltieHus 1
TIOKa3aTe/IbHbIX HePaBeHCTB
OcHOBHbIe MeTO/ibI peltieHus 1
TIOKa3aTe/IbHbIX HepaBeHCTB
OcHOBHbIe MeTO/IbI peltieHus 1
norapu@mMuue CKux
HepaBeHCTB

OcHOBHbIe MeTO/bI pereHus 1
JiorapudmMuue CcKux
HepaBeHCTB

OcHOBHbIE MeTO/IbI peltieHus 1
norapu@muue CKux
HepaBeHCTB

OcHOBHbIe MeTO/bI pereHus 1
JiorapudmMuueCcKux
HepaBeHCTB

OcHOBHbIe MeTO/ibI peltieHus 1
VIppaLjMOHAaJIbHBIX
HepaBeHCTB

OcHOBHbIe MeTO/bI pereHus 1
VippaLMOHaJIbHBIX
HepaBeHCTB

OcHOBHbIE MeTO/IbI peltieHus 1
VIppaLjMOHaJIbHBIX
HepaBeHCTB

OcHOBHbIe MeTO/bI pereHus 1
VippaLMOHaJIbHBIX
HepaBeHCTB

I'padmueckuie MeTobI 1
pelleHus] UppaljMOHaIbHbIX
ypaBHeHUI

I'pacduueckrie MeTofbl 1
pelieHyst UppaLMOHA/TBbHBIX
ypaBHEHUU

I'padmueckuie MeTOAbI 1

pellieHus oKa3aTeTbHbIX
ypaBHeHUI

I'pacduueckrie MeTofbl 1
pelLleHus TIOKa3aTe/IbHbIX
HEepaBeHCTB

I'padmueckuie MeTOAbI 1

peliieHusi iorapubmMuyecKux
ypaBHeHUI

I'pacduueckrie MeTofbl 1
peliieHust TorapudmuyecKux



67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

HepaBeHCTB
I'padmueckuie MeTobI

peleHus TorapupMuuecKux

HepaBeHCTB
I'pacduueckrie MeTo/bl
pelleHus TI0Ka3aTe/IbHbIX U
norapu@muue CKux
ypaBHeHUI

I'pacduueckrie MeTofbl
pellleHus TI0Ka3aTe/IbHbIX U
norapu@muue CKUx
ypaBHeHUI

I'pacduueckrie MeTofbl
pellleHus TI0Ka3aTe/IbHbIX U
sorapudmuue CKUx
HepaBeHCTB

I'pacduueckuie MeTo/bl
pelleHus TI0Ka3aTe/IbHbIX U
norapu@muue CKux
HepaBeHCTB

KonTtponbHas pabora:
"MppauyoHabHble,
TIOKa3aresbHble U
JorapudmMuueckre
HepaBeHCTBa"
KomrisiekcHble uncia.
Anrebpanueckas u
TPUTOHOMeTpHYeCKast
dbopMbI 3amnucu
KOMIUIEKCHOTO Urc/ia
KommniekcHele uncia.
Anrebpanueckasi u
TPUTOHOMeTpHYeCKast
dhopmbI 3arucu
KOMIUIEKCHOT'O Urc/ia

1

1

ApudmeTtnueckue oneparyu 1

C KOMIIVIEKCHBIMHU UM C/IaMHU

ApudmeTtnueckue onepanyu 1

C KOMIIVIEKCHBIMHU UM C/IaMHU

N3006pakeHre KOMITJIEKCHBIX 1

yyces Ha KOOPJMHAaTHOU
IJIOCKOCTH

V306pakeHrie KOMIIEKCHBIX 1

yuces Ha KOOpJWHATHOU
TIJIOCKOCTH

®opmyna Myaspa. Kopuu n- 1

OU CTeIleHU U3
KOMIIIEKCHOT'O UHCJIa

®opmyna Myaspa. Kopuu n- 1

OU CTereHu u3
KOMILIEKCHOTO YMUCJ/Ia

HPI/IMEHQHI/IE KOMILJIEKCHBIX 1
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YKCes [7Isl peleHust
bu3nUecKux u
reoOMeTpUUeCKUX 3a7au

KoHTposbHasi paboTa: 1
"KomruiekcHble uncia'
HarypanbHble U Lie/ible 1
yucia

HarypanbHble U Lie/ible 1
yucia

[IprMeHeHue NTpU3HAKOB 1
JeTMMOCTH LieJIbIX YHCesl
[IpuMeHeHe TTpU3HAKOB 1
JeTMMOCTH LieJIbIX YHCesl
[IpuMeHeHe TTpU3HAKOB 1
JeTMMOCTH LieJIbIX YHCeJI:
HOI u HOK

[IprimeHeHVe MPU3HAKOB 1
JeIMMOCTH LieJIbIX YHCe/I:
HO/] m» HOK

[IpuMeHeHre TIpU3HAKOB 1
JeIMMOCTH LieJIbIX YHCeJI:
OCTAaTKH I10 MOAYJIFO
[IpvimeHeHVe IPU3HAKOB 1
JeIMMOCTH LieJIbIX YHCe/I:
OCTAaTK{ M0 MOAYJIIO
[IpuMeHeHre TTpU3HAKOB 1
JeTMMOCTH LieJIbIX YHCeJI:
anroputMm EBkiuza gis
pelleHus 3a7,a4 B LjeJIbIX
ynciax

KonTtponbHas pabora: 1
"Teopus 1je/bIX yncen”
Cucrema 1 COBOKYyNHOCTb 1
ypaBHeHHI. PaBHOCU/IbHBIE
CUCTEMBI U CUCTeMBI-
C/1e[,CTBUS

Cucrema 1 COBOKYyNHOCTb 1
ypaBHeHHI. PaBHOCU/IbHBIE
CUCTEMBI U CUCTeMBI-
C/1e[,CTBUS

OcHOBHbIe MeTO/bI pereHus 1
CUCTEM M COBOKYITHOCTeN
paLMOHa/IbHBIX YpaBHEHNH
OcHOBHBIE MeTOABI pereHus 1
CUCTEM M COBOKYITHOCTEU
VippaLMOHaIbHbIX

ypaBHEHUU

OcHOBHBIE MeTOABI pereHus 1
CUCTEM M COBOKYITHOCTEU
MOKa3aTe/IbHbIX YPaBHEeHUI
OcHOBHbIe MeTO/bI pereHus 1
CUCTEM Y COBOKYITHOCTeM
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112

113

TIOKa3aTe/IbHbIX YPaBHEeHUMN
OcHOBHbIE MeTO/IbI peltieHus 1
CUCTEM M COBOKYITHOCTEU
JiorapudmMuue CcKux
ypaBHEHUU

OcHOBHbIE MeTO/IbI peltieHus 1
CUCTEM M COBOKYITHOCTEU
sorapudmMuueCcKux
ypaBHEHUU

[IpumeHeHune cucTeM K 1
pelleHNI0 MaTeMaTH4eCK1X
3a/jau M 3a/1a4 U3 pas3/IMyHbIX
obsacTeld HAyK U peaibHOMN
JKWU3HHU, UHTepIipeTaLys
TI0JIyYeHHBIX pe3yJ/IbTaToB
[IpumeHeHue cucTeM K 1
pelleHNI0 MaTeMaTH4eCK1X
3a/jau M 3a/ia4 U3 pas3/IMyHbIX
obsacTeld HAyK U peaibHOM
JKWU3HHU, UHTepIipeTaLys
TI0JIyYeHHBIX pe3yJ/IbTaToB
[IpumeHeHre HepaBeHCTB K 1
pelleHNI0 MaTeMaTH4eCK1X
3a/jau M 3a/1a4 U3 pas/IMyHbIX
obsacTeld HAyK U peaibHOMN
JKWU3HHU, UHTepIipeTaLys
TI0JIyYeHHBIX pe3yJ/IbTaToB
KoHTposbHasi paboTa: 1
"CucTreMbl paliMOHa/IbHBIX,
VippaLMOHaJIbHBIX
TOKa3aTe/IbHbIX U
JiorapudmMuueCcKux
ypaBHeHUH"

ParjponanbHble ypaBHeHus C 1
rapaMmeTpamu

ParjponanbHble HepaBeHCTBa 1
C rapameTpamMu
PaumionaneHble cucremsl ¢ 1
rapaMmeTpamu
NppauyoHanbHble 1
yPaBHeHUs], HepaBeHCTBa C
rapaMeTpamu
WNppauyoHanbHble cucteMsl 1
C MapameTpaMu
ITokasarenbHble ypaBHeHus, 1
HepaBeHCTBa C apaMeTpaMu
IToka3arenbHble cucTemsl € 1
rapaMeTpamu
Jlorapudmuueckue 1
ypPaBHEeHHUs1, HepaBeHCTBa C
rapaMmeTpamu
Jlorapudmuueckue cucTemsi 1
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C rapaMeTpamMu
TpuroHomeTpuyeckue
ypaBHeHHUs C lapameTpamu
TpuroHomeTpuyeckue

HepaBeHCTBa C NapamMeTpaMu

TpuroHomeTpuueckue
CHCTeMbI C ITapaMeTpaMu
IToctpoenue u
yCcriejoBaHre
MaTeMaTU4eCKuX Mozesnen
peanbHBIX CUTYaLUU C
TIOMOILIbIO YPaBHEHUM C
rapameTpamu
ITocTpoenue u
UCCiiejoBaHre
MaTeMaTH4eCKux Moziesnen
peanbHbIX CUTYaLUK C
MOMOILIbIO CUCTEM
yPaBHEHHWH C TlapameTpamu
ITocTpoenue u
UCCcriejoBaHre
MaTeMaTU4eCKuX Mozesnen
peanbHBIX CUTYaLUU C
MIOMOILIbIO CUCTEM
yPaBHEHHWH C TTapameTpamu
KoHTposbHasi pabota:
"3azauu c napamerpamu”
[ToBTOpeHue, 060011eHIe,
cucTeMaTu3aLys 3HaHUM:
"YpaBHeHus"
[ToBTOpeHMe, 00600IEHNE,
CcUCTeMaTu3aLysl 3HaHWM:
"YpaBHeHus"
[ToBTOpeHue, 060611eHMe,
cucTeMaTu3aLys 3HaHUM:
"YpaBHeHnus. CUCTeMBbI
ypaBHeHUH"

[ToBTOpeHue, 060611eHMe,
cucTeMaTh3aLys 3HaHUM:
"HepaseHnctsa"
[ToBTOpeHMe, 0600IEHNE,
CcUCTeMaTu3aLysl 3HaHWM:
"HepaseHcrtsa"
[ToBTOpeHue, 060011eHMe,
cucTeMaTh3aLys 3HaHUM:
"HepaseHnctsa"
[ToBTOpeHMe, 0600IEHNE,
CcUCTeMaTu3aLysl 3HaHWM:
"[IpousBoaHas v eé
rpyUMeHeHue"
[ToBTOpeHMe, 0600IEHNE,
CcUCTeMaTu3aLysl 3HaHWM:

1

1
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134
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136
OBILEE

KOJIMYECTBO
YACOB

"[IpousBosHas v eé
rpyUMeHeHue"

[ToBTOpeHue, 0600IeHME, 1
CcUCTeMaTu3aLysl 3HaHWM:
"[IpousBosHas v eé
rpyMeHeHue"

[ToBTOpeHue, 060061eHME, 1
CcUCTeMaTu3aLysl 3HaHWM:
"NuTerpan u ero
rpyMeHeHue"

[ToBTOpeHue, 0600UIeHME, 1
CcUCTeMaTu3aLysl 3HaHWM:
"®yHKUHAN"

[ToBTOpeHue, 060061eHMe, 1
cucTeMaTu3aLys 3HaHUM:
"dyHKIUNA"

[ToBTOpeHue, 06006UIeHME, 1
CcUCTeMaTu3aLysl 3HaHWM:

"®yHKMN"

NTtorosas KOHTpoJIbHasA 1 1
pabora

NTtorosas KOHTpoJIbHasA 1 1
pabora

[ToBTOpeHue, 060061eHMe, 1
CHCTeMaTUu3alus 3HaHUH
136 10 0

[TpoBepsiemble TpeOOBaHMS K pPe3y/IbTaTaM OCBOEHHS

OCHOBHOW 0Opa3oBaTe/bHOM mporpamMmsel 10 kiacc

Kop [TpoBepsiemMble MpeiMeTHbIe pe3y/bTaTbl 0CBOEHUSI 0CHOBHOM 0O6pa3oBaTe/ibHOM

TIPOBEPSIEMOTO  [[IPOTPaMMbI CpeAiHero 0011ero 06pa3oBaHus

pesynbTrara

1 Uucia v Berunc/ieHus

1.1 OnepupoBaTh MOHATUSMU: PaL{MOHAbHOE U JIeCTBUTE/IbHOEe UHCIIO,
0OBIKHOBEHHaAsI U [IeCITUUHAsH pO0b, TIPOLIEHThI

1.2 BEIMo/HATE apudMeTHUecKre orepaLyy C paLdoHaIbHBIMU U IeHCTBUTeTbHBIMU
urcIaMu

1.3 BBITOTHATE PUOJTVKEHHBIE BBIYMCIEHHSI, UCITIO/b3Ys TIPaBU/Ia OKPYTJIEeHHS],
nesaTh NPUKUKY U OLIeHKY pe3y/bTaTa BbIUMC/IeHUN

1.4 OniepupoBaTh MOHATUSMU: CTeleHb C LeJIbIM MT0Ka3aresieM, CTaHAapTHasi popma
Banucy JeliCTBUTEIbHOTO UMC/Ia, KOpeHb HaTypabHOM CTeleHH; UCT0/Ib30BaTh
MOAXOAALTYI0 (hOPMY 3alMCH AelCTBUTETbHBIX YMCe [/l peLleH st
MpakTUUeCKUX 3a/au v MpeJCcTaB/leHus JaHHbIX

1.5 OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC 1 TaHI'€HC TIPOU3BO/ILHOTO YIIa;
1ICII0/Tb30BaTh 3aMyCh MPOM3BOIBLHOTO YIVIa uepe3 oOpaTHble TPUTOHOMEeTPUYeCKre
byHKLN

2 YpaBHeHUs1 1 HepaBeHCTBa

2.1 OriepupoBarh NOHATUSMU: TOXK/ECTBO, ypaBHEHHe, HepaBeHCTBO, LieJloe,




paLioHa/bHOE, UppallOHaIbHOe YpaBHeHUe, HepaBeHCTBO, TPUTOHOMeTpHYeCKoe
ypaBHeHUe

2.2 BBIMOMHATE TPeobpa30BaHus TPUTOHOMETPUYECKUX BhIDa’KEeHWH U pelliaTh
TPUrOHOMETpUYeCKHe YpaBHeHHUs

2.3 BBIMOMHATE Tpeobpa30BaHus LIe/bIX, PALMOHAIBHBIX M MPPALIMOHATBHBIX
BbIPDa)KEHU U pelllaTh OCHOBHBIE THUIIbI Lie/IbIX, PALIMOHA/IbHBIX 1
MppaLMOHA/IbHBIX YPaBHEHUM U HEPaBEeHCTB

2.4 [IpriMeHATH ypaBHEHMsI U HepaBeHCTBa Ji/Is pellleHUs: MaTeMaTHyecKuX 3azad U
Bajiau U3 pa3/TMUHBIX 00/1acTeil HayKH U peabHOM KU3HU

2.5 MozenpoBaTh peasbHble CUTYallMH Ha SI3bIKe anreOpbl, COCTAB/STh BbIpaXKeHHs,
ypaBHEHUs], HepaBeHCTBA 10 YCI0BHIO 3a/lauM, MCCIe0BaTh IOCTPOEHHbIe MOJeNN
C MCTI0/Ib30BaHUEM arlrapara aareopbl

3 DYHKLUM 1 TPapUKU

3.1 OriepyrpoBaTh MOHATUSAMU: (YHKLIMS, CrI0COOBI 3a1aHust QYHKLMH, 06/1aCTh
oTIpeie/ieHusI U MHOXKeCTBO 3HaueHui (QyHKIMHY, rpaduk (QyHKLIMY, B3aUMHO
0OpaTHbIe QYyHKIUH

3.2 OnepupoBaTh NOHATUSAMU: YETHOCTb M HEUETHOCTb QYHKLIMH, HYMU (QYHKLIMY,
MPOMEeXXYTKH 3HAaKOIIOCTOSIHCTBA

3.3 lIcriosib30BaTh rpaduKu PyHKIMIA /151 pellieHrsl ypaBHeHUH

34 CTpOUTh U UATaTh IPaPUKU TUHEHHOM (QYHKI[MH, KBalpaTUUHON (QDyHKLIUH,
CTereHHOM (PyHKLMU C LieJIbIM TI0Ka3aTesiemM

3.5 [Mcrionb3oBaTh rpacdviku GyHKIUH /1 UCC/IeJlOBaHUS TIPOL[eCCOB 1 3aBUCUMOCTel
MpU pelleHr  3a[ad U3 IPYTruX yueOHbIX TIPeIMETOB U peasbHOM KU3HY,
BbIpa’kaTh (POpPMy/1aMy 3aBUCUMOCTHU MeXX/ly BeJTMUMHAMU

4 [Hauana maTemaTryeCKOro aHaau3a

4.1 OnepupoBaTh NOHATUAMU: NI0C/I€/|0BAaTe/ILHOCTD, apudmMeTHyecKas U
reomMeTpyyecKasi NIporpeccuu

4.2 OreprpoBaTh MOHATUSIMU: OeCKOHEUHO yObIBaroljasi FreOMeTprUyYeCcKast
nmporpeccusi, cyMMa OeCKOHeUHO yObIBatoIIield reoMeTprueCcKOU Tporpeccuu

4.3 3ajiaBaTh 1ocsie[0BaTeIbHOCTH Pa3IMYHbIMU CII0CO6aMu

4.4 l1crionb30BaTh CBOMCTBA MOC/Ie0BaTeIbHOCTeN U MPOTrPeCcCui [ij1sl pelleHns
peasbHBIX 3a7a4 NPUK/IaJHOIO XapakTepa

5 MHOKeCTBa U JIOTUKA

5.1 OneprpoBaTh MOHATUSMU: MHOXKECTBO, OIepaLiiy HaJ, MHO)KeCTBaMu

5.2 l1crio/1b30BaTh TEOPETUKO-MHOKeCTBEHHBIM arrapar JJ1s ONMCaHUs pealbHbIX
MpOLIeCCOB U SIBJIEHUM, TIPU PeLleHUH 3a/iau U3 JpyruX yueOHbIX pejMeToB

5.3 OneprpoBarh NOHATHUSMU: ONpe/ie/ieHue, TeopeMa, C/IeICTBUe, [10Ka3aTe/IbCTBO

[TpoBepsiembie TpeOOBaHUS K pe3y/ibTaTaM OCBOEHHSsI

OCHOBHOU 00pa3oBareibHOM rporpamMmsbl 11 Kmacc

Koz, [IpoBepsiemMble TpeAMeTHbIe Pe3y/IbTaThl 0CBOEHHST OCHOBHOM 00pa3oBaTe/ibHOM

NIPOBEpSIeMOro [[IpOrpaMMbl cpefiHero obiiiero obpasoBaHust

pesy/brara

1 Uuca ¥ BEIYKMC/IeHUs

1.1 OrnepupoBarh NOHATUSAMU: HAaTypasbHOe, LjeJ10e YMCII0; UCII0/Ib30BaTh [IPU3HAKU
[1e/IMMOCTH Lie/IbIX Yucesl, Pas/IoKeHre YKUC/ia Ha IIPOCTble MHOXKUTE/U /IS
pellieHys 3aa4

1.2 OneprpoBarh MOHATHEM: CTelleHb C PaLlMOHA/IBHBIM [10Ka3aresieM




1.3 OneprpoBaTh MOHATHSMU: JIOraprudM UKc/a, JeCATUYHbIe U HaTypasbHble
lTorapugMmeI

2 YpaBHeHUs 1 HepaBeHCTBa

2.1 [IprMeHSITb CBOMCTBA CTeTleHH AJisi peoOpa30BaHuUsl BEIPa)KeHHM, OTIepUpPOBaTh
MOHSATUSIMU: T1I0Ka3aTe/ibHOe YpaBHEHUE U HEPAaBeHCTBO; pelllaTb OCHOBHbIE THUIIbI
[OKa3aTe/bHbIX YPaBHEHUI U HEPABEHCTB

2.2 BrImoHATE TpeoOpa30BaHus BHIPAYKEHUH, COZieprKalliiX JIOrapugMbI;
OT1IepUPOBaTh MOHATUSIMU: JIOTapU(PMUUECKOe YpaBHEHHE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIbI JIOTaPU(PMUUeCKUX YpaBHEeHUN U HepaBeHCTB

2.3 HaxoauTh pellieHys POCTENUIINX TPUTOHOMETPHUYECKHX HepaBeHCTB

24 OneprpoBaTh NOHATHSIMU: CUCTeMa JTMHEUHbIX YPaBHEHNH U eé pellleHue;
1ICTI0/Ib30BaTh CUCTEMY JIMHEMHBIX YpPaBHEeHUH /1J1s1 pelleHus IPaKTUYeCKUX 3a/1ad

2.5 HaxoauThb pereHusi TPOCTEUIINX CUCTEM M COBOKYTTHOCTeN paljiOHaIbHBIX
ypaBHEHHWM U HepaBeHCTB

2.6 [MozaempoBaTh peanbHbie CUTYaLMU Ha SI3bIKe anreOpbl, COCTAB/STh BhIPAXKEHUS,
ypaBHeHUs], HepaBeHCTBa U CUCTEMBI I10 YCJIOBHIO 33/jauu, UCC/Ie[j0BaTh
MOCTPOEHHBIE MO/Ie/TM C UCIIOb30BAHMEM arlrapara aareOpsbl

3 DYHKIMY U TpadUKu

3.1 OneprpoBaTh MOHATUSAMU: TlepUoAnYecKas QyHKI[MsI, TPOMEeXKYTK MOHOTOHHOCTH
(byHKL[H, TOUKH SKCTpeMyMa QyHKIU, HauboJiblliee U HauMeHbIllee 3HaueHUst
(bYyHKIIMM Ha TIPOMEXKYTKe; UCTIONMb30BaTh UX [ UCCeJOBaHUS (PYHKLIWY,
3a/laHHOM TpauKoM

3.2 OrieprpoBaTh MOHATHUSMU: TPaUKU MOKa3aTebHOM, TorapupmMuueckoit u
TPUTOHOMeTpHUeCKUX (PyHKIMIA; 1300pakaTh UX Ha KOODAUHATHOMN TJIOCKOCTU U
MCTI0/1b30BAaTh [I/1s1 pellieHrsl ypPaBHEeHWM Y HePaBeHCTB

3.3 l1306pa>kaTh Ha KOOPAMHATHOM TIJIOCKOCTH IPapUKHU JTMHEWHBIX YpaBHEHUHN U
MCII0/Ib30BATh UX [1JIs1 PeIleHUs] CUCTEMbI JIMHEWHBIX YPaBHEeHUH

34 l1cnionb3oBath rpadyku PyHKLWN /7151 UCC/Ie,0BaHus TIPOLIECCOB U 3aBUCUMOCTeN
13 IPYTUX YUeOHBIX JUCLIATUIH

4 Hauasia MmaTeMaTHyeCcKoro aHaausa

4.1 OneprpoBaTh MOHATHSMU: HeTlpepbiBHAs PYHKIIMS, IPOU3BOIHAsT (DYHKIINM;
1CI10/Ib30BaTh reoOMeTpHUUYeCKUM U (r3nrueCKUi CMBIC/ TIPOU3BO/IHOM ZJisl pelleHust
Bajau

4.2 HaxoauTh MPOU3BOJHbBIE 3/1eMeHTapHbIX (DYHKI[MM, BBIYUC/ISATH IPOM3BO/HbIE
CYMMBI, TIPOM3Be/IeHNs], YaCTHOTO (DyHKI[UI

4.3 l1crionb30BaTh MPOM3BOAHYIO AJI UCCIe0BaHUs (PYHKL[MM HA MOHOTOHHOCTb U
HKCTPEMYMbI, IPUMEHSITh pe3y/bTaThl UCC/eI0BaHUs K TTOCTPOEHUIO TPauKOB

4.4 1crioib30BaTh TPOMU3BOAHYIO /11 HAXOXKEHUST HAUTYUlllero pelieHus B
MPUK/IaJHBIX, B TOM YMCJIe COL[MaTbHO-9KOHOMUUECKHUX, 3aZauax

4.5 OriepupoBaTh MOHATUSMU: TIepBOOOpa3Hasi U UHTerpaJ; MoHUMaTh
reoMeTprUyecKuil ¥ pU3nUeCcKUil CMbICI UHTerpasa

4.6 HaxoauTk nepBoobpa3Hbie 37ieMeHTapHbIX (PyHKIHMA, BEIYUC/ISTh UHTErpasl o
(hopmysne HetoToHa — JletiOHuMIIa

4.7 Peliath TipyUK/IagHbIe 3a/1aud, B TOM YMC/Ie COLMAaTbHO-3KOHOMUUYECKOTO U

(h3ryecKoro xapakrepa, CpejCTBAMU MaTeMaTHUeCKOro aHa/In3a

[TpoBepsiemble 3/1eMeHThI cogepxkanus 10 Kacc

Kog

[TpoBepsieMblii 7IeMeHT COZlepKaHUs




Uriciia ¥ BeIUMC/IeHUSA

1.1 ParioHasibHBIe urcia. OObIKHOBEHHBIE U JieCITHYHbIe Ap0o0H, MPoLeHThI, 6e CKOHeUHbIe
MmeproguuecKue Apobu. ApudmMeTruecKue orepalyiy C paldOHaTbHBIMUA YUCTaMH,
npeoOpa30BaHUsI YMC/IOBLIX BhIpaykeHU. [IpuMeHeHre 1po0Oeli U MPOLIEHTOB /7S pelleHUs]
[PUK/IAJAHbBIX 3a/,a4 U3 pa3/IMUHbIX OTpac/eil 3HaHUU U peaibHOM KU3HU

1.2 [leiicTBHUTeIbHBIE UKC/a. PaljuoHa/bHble U UPpallMOHa/IbHbIe urc/ia. ApudmeTnyecKue
oTIeparvy C AeHCTBUTETbHBIMU Yrc/IaMy. [Iprb/IKEHHbIe BEIUMCIEHUS], TIpaBU/Ia
OKpYIVIEHUS], TIPUKK/KA U OL|eHKa pe3y/ibTara BbIYMCIIeHU

1.3 CTereHb C Lie/biM TToKa3aTesieM. CTaHapTHast (hopMa 3arucy 1eliCTBUTeIbHOTO UKCIIa.
l1cnionb3oBaHUe NMOAXO/SALEN (POPMBI 3aITUCH [1eHCTBUTE/IbHBIX YUCeT /ISl PeLleHus]
[PaKTUYeCKUX 3a/ja4 U Npe/iCTaB/lIeHNs JaHHbIX

1.4 ApubMeTHueCKUM KOpeHb HaTypabHOU cTereHu. [lelicTBUs C apudmMeTrueCKUMHU
KOpHSIMU HaTypaJIbHOM CTereHu

1.5 (CHHYC, KOCMHYC M TaHI'€HC YMC/I0OBOTO aprymeHTa. ApKCUHYC, apKKOCHHYC, aDKTaHTeHC
UMC/IOBOTO apryMeHTa

2 YpaBHEeHUS1 1 HepaBeHCTBa

2.1 To>kmecTBa ¥ TOXK/IeCTBeHHbIe TTpeoOpa3oBaHust

2.2 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BhIpakeHUd. OCHOBHBIE TPUTOHOMETPHYECKHE
bopmyJibl

2.3 YpaBHeHUe, KopeHb YpaBHeHUs. HepaBeHCTBO, pellleHre HepaBeHCTBa. MeTo/ UHTepBajioB

24 PerrieHue 1je/IbIX 1 IPOOHO-PAL[MOHAIBHBIX YPaBHEHNH 1 HEPaBEeHCTB

2.5 PerieHre uppalMoHaIbHBIX YpaBHEHUM U HEPaBeHCTB

2.6 PelrieHrie TPUTOHOMeTPUYECKUX YPaBHEHNH

2.7 [IpriMeHeHVe ypaBHEHMI U HEPABEHCTB K pelleHHI0 MaTeMaThueCcKyX 3aay U 3a/jau 13
pa3IMYHbIX 00/1acTell HayKy M peaslbHOU JKU3HU

3 DYHKIMY Y TpadUKy

3.1 DyHKUWs, criocobbl 3aanvs GyHKIMU. ['paduk GpyHkimy. B3anmHo oOpaTHble QyHKIUH

3.2 O6macTh omnpeziesieHNs U MHOXKeCTBO 3HaueHU ¢yHKUuU. Hym dyHkuyu. TIpoMexxyTku
BHAKOIOCTOSIHCTBA. YETHBIE U HEeUéTHbIe (PyHKLIUN

3.3 CtenieHHasi QyHKLMSI C HAaTypaabHbIM U LieJIbIM MoKa3aresneM. E€ cBolicTBa U rpaduk.
CBoiicTBa U rpauK KOpHS N-0i1 CTereH:

3.4 TpuroHomeTprUuecKasi OKPY>KHOCTb, OTipe/ie/ieHrie TPUTOHOMEeTPHUYeCKUX PyHKLIWN
UMC/IOBOTO apryMeHTa

4 Hauasia MmaTeMaTHyeCcKoro aHaausa

4.1 [TocnemoBaTe/IbHOCTH, CIIOCOOBI 3a/IaHUS TIOC/Ie0BaTeTbHOCTeH. MOHOTOHHBIE
[10C/1e/J0BaTeIbHOCTU

4.2 ApubMeTruecKasi U TeOMeTpUUecKasi mporpeccuu. beckoHeuHo yObIBaroias
reoMeTpuyeckast riporpeccusi. Cymma beckoHeuHo yObIBaroIlieil reoMeTpuyecKoi
nporpeccuu. @opmyia C/I0KHBIX [POLEeHTOB. Vcro/ib30BaHKe pOrpecCcui [ijis pelleHus
peasibHbIX 3a/jau NPUKJ/IaZHOTO XapakKTepa

5 [MHo)xecTBa 1 JTIOTMKa

5.1 IMH0>1<eCTBo, orepalyy HaJl MHO)KeCTBaMU. JInarpammel Oiinepa — BenHa. [IpumMeHeHue
TeOpPeTUKO-MHO)KeCTBEHHOT0 arlrapara /i1l OliCaHusl peabHbIX NTPOLeCCOB U SIBJIEHUH,
MpUY pellieHr  3a/jau U3 IpyTux yueOHbIX TTPeMeTOB

5.2 Ornipejenenve, TeopeMa, C/1e[iCTBUe, 0Ka3aTe/bCTBO

ITIpoBepsiemble 35eMeHThI copepxkanust 11 Kmacc

Kog

[TpoBepsieMblii 37IeMeHT COZleprKaHUs




Uriciia ¥ BeIUMC/IeHUS

1.1 HatypasibHble v Lesblie uncia. [Ipu3Haku AeMMOCTH LieJIbIX YhCe

1.2 (CTereHb C paljMuOHa/IbHBIM MOKa3aresieM. CBOWCTBA CTeNeHU

1.3 JToraprdm umcsa. JlecsiTiuHble U HaTypasbHbIe JIoraprudMbl

2 YpaBHeHUs 1 HepaBeHCTBa

2.1 [TpeoOpa3oBaHue BbIPAYKEHUH, COZlepPrKalI[UX JToraprudMbl

2.2 [TpeobOpa3oBaHKe BhIPA)KEHUH, COZIEPIKAIIMX CTETIeHU C paljioOHa/IbHBIM TT0Ka3aTesieM

2.3 [IpriMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

24 [Toka3aresibHbIe YpaBHEHUs U HepaBeHCTBa

2.5 JTorapudmuyeckre ypaBHeHHUs1 1 HepaBeHCTBa

2.6 CrCTeMbl TMHEMHBIX ypaBHEHUM. PellleHre NPUKIIaIHbIX 3aa4 C TOMOILbI CUCTEeMBbI
[TMHEUHbIX YpaBHEeHUN

2.7 CricTeMbl ¥ COBOKYITHOCTH pallMOHa/bHBIX YPABHEHUH Y HEPaBEHCTB

2.8 [IpriMeHeHVe ypaBHEHMI, CHCTEM U HePaBeHCTB K PellIeHUI0 MaTeMaTUueCKUX 3aZia4 U
Bajiau U3 Pa3/TMUHBIX 00/1acTell HayKH U peayibHOM KU3HU

3 DYHKIUY 1 TpadUKu

3.1 Dynkius. [Tepuoguueckue ¢pyHKLuKU. [IpoMeXyTKM MOHOTOHHOCTU (DYHKLIWU.
MakcrMyMbl ¥ MUHUMYMBbI (pyHKIMU. Hanborbliiee v HaviMeHbIlee 3HaueHre GyHKLUN
Ha [IPOMEKYTKe

3.2 TpuroHomeTpuueckre GyHKLWUW, UX CBOUCTBA U rpadrKu

3.3 [Toka3aresbHasi U jorapudmuueckasi PyHKIMU, UX CBOMCTBA U rpaduKu

34 1criosib3oBaHue rpadykoB QYHKLIUM J/1s1 pellieHrs ypPaBHeHWN Y JIMHeMHBIX CUCTeM

3.5 lAcnionb3oBaHue rpadukoB HYHKIMM [/1s1 KUCCIeJOBaHUS POLIECCOB U 3aBUCUMOCTeH,
KOTODbIe BO3HUKAIOT TPU PellieHnH 3aZiad U3 APYruX yueOHBIX MpeIMeTOB U peaibHOU
PKU3HU

4 Hauasia MmaTeMaTHyeCcKoro aHaausa

4.1 HenpepbiBHbIe PyHKLIMNA. MeTo MHTepBasIOB [ijisl pellleHrsi HePaBeHCTB

4.2 [Tpou3sBoaHast PyHKIMK. ['eomeTpuueckuii U hr3MUeCKU CMbICT IPOM3BOAHOU

4.3 [Tpou3BozHbIe 31eMeHTapHbIX (GYHKLWN. POpMysibl HAXOXK/eHUS TPOM3BOJHON CYyMMBI,
Mpor3BeZieHUs] U YaCTHOTO (DyHKLIUM

4.4 [TpriMeHeHre TIPOM3BOIHOM K UCC/IeIoBaHUIO (DYHKIIMM Ha MOHOTOHHOCTh U
bKCTpeMyMbl. HaxokieHre HaubosIbIlero ¥ HauMeHblIIero 3HaueHust QyHKLUW Ha
OTpesKe

4.5 [ IpriMeHeHre IPOM3BOHOM /151 HAXOXK/I€HUS1 HAWJTyUlllero pelleHrs B IPUK/IaJHbIX
Bajlauax, /Jisl orpeiesieHUsi CKOpOCTH TpoLiecca, 3a/laHHOro (popMyrnoii uim rpadukom

4.6 [TepBoobpa3sHasi. Tabsuija mepBooOpa3HBIX

4.7 l1HTerpas, ero reoMeTpuueckuii v pyu3nyeckuii CMbIC/. BeluncieHre nHTerpasa rno

(hopmyne HbtoToHa — JlelibHUIa

I[TpoBepsiembie Ha EI'D mo marematrike TpebOBaHMS K pe3y/ibTaTaM OCBOEHHUsI OCHOBHOM
obpa3oBaTe/bHOM ITporpamMMel cpefjHero o61rero 06pa3oBaHus

Kop npoBepsiemoro [[IpoBepsieMble TpeOOBaHMS K IPeMETHBIM pPe3y/IbTaTaM OCBOEHHSI OCHOBHOM
TpeboBaHUs 0Opa3oBaTeIbHOM MTPOTrpaMMBbI CpeiHero o011ero oopasoBaHust
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BriaseHre MeToaMU [J0Ka3aTe/IbCTB, a/ITOPUTMaMU pellleHus 3a/ja4u; yMeHue
(bopMy/IMpOBaTh U OTIepUPOBATh MOHATUSMU: OTpeje/ieHre, akCoMa,
TeopeMa, C/1e[iCTBAe, CBOMCTBO, IPU3HAK, [J0Ka3aTe/IbCTBO, PABHOCU/IbHbIE
(bOpMy/MPOBKH; IPUMEHSATh UX; yMeHHe (OpMy/IMpoBaTk obpaTHoe 1




MPOTUBOIIO/IOKHOE YTBEP KJeHue, IPUBOAUTDL NPUMephI U KOHTPIIPUMEpHI,
ICIT0/Tb30BaTh METO/], MaTeMaTUueCKOW UHYKLIUW; TIPOBOAUTH JI0Ka3aTe/bHbIe
paccy>kZieHus TpU pellieHnH 3a/jau, OLleHUBaTh JIOTHUeCKYH0 MPaBUILHOCTD
paccy>X/|eHUii; yMeHHe OTIepUPOBATh MOHSITUSMU: MHOXKeCTBO, TIOZIMHOKEeCTBO,
oriepaliuy HajJi, MHO)KeCTBaMU; yMeHUe HCI0/Ib30BaTh TeOPeTHKO-

MHO>Ke CTBEHHBIH armapar AJisi ONMCaHUsl pPeabHbIX MTPOLIeCCOB U sIBJIEHUN U
[P peIIeHUH 3a/]au, B TOM YHCJIe U3 IPYTUX YUeOHBIX ITPeIMETOB; YMeHHe
OI1IepHUpOBaTh MOHATUSMMU: Tpad, CBA3HBIN rpad), AepeBo, LUK/, rpad Ha
M/I0CKOCTH; YMEHHe 3a/1aBaTh U OMUCHIBATh Tpadbl Pa3/IMUHLIMU CI0CObamuy;
1ICI10/Tb30BaTh TPadbl MPH pelleHuH 3aau

YMeHMe oriepupoBaTh NOHATUSAMU: HaTypasbHOE YUCIIO, LieJIoe YMCJ/I0, CTelleHb
C LleJIbIM [T0Ka3aTesieM, KOpeHb HaTypa/lbHOM CTeleH!, CTereHb C
paLMOHAJIbHBIM TT0Ka3aTresieM, CTeleHb C 1elCTBUTE/IbHbIM MTOKa3aresieM,
jiorapu¢M 4nc/a, CHHYC, KOCUHYC M TaHI'€HC MMPOU3BOJIbHOTO YMCJ/Ia, 0CTaTOK
[10 MOZY/IIO, paLidOHa/IbHOe YKCJI0, UppaLjiOHaIbHOe YMC/I0, MHOXKeCTBa
HaTypa/bHbIX, Lie/IbIX, paljUOHaIbHbIX, JeMICTBUTE/bHBIX YUCe/I; YMeHue
ICIT0/Tb30BATh TIPU3HAKY /I€/TMMOCTH, HAMMEHBIIINH OOIUH euTeNb U
HavMeHblllee 001ijee KpaTHOe, anropuT™ EBK/M/a Mpy pellieHUH 3a/ay;
BHAKOMCTBO C Pa3/IMYHbIMU MTO3ULMOHHBIMUA CUCTEMaMU CUMC/IEHUS]; YMEeHHe
BBITTOTHATH BbIUMC/IEHHe 3HaUeHUM 1 TipeoOpa30BaHUst BbIPaXKeHUH CO
CTerneHsIMH U jiorapudMamu, Tpeobpa3oBaHus JpOOHO-PALIMOHATBHBIX
BbIpa)KeHUI; yMeHHe OTleprupoBaTh MOHATUSIMU: TI0C/Ie0BaTe/IbHOCTD,
aprbMeTHUeCcKasi POrpeccHsi, TeOMeTpUUeCKast IPorpeccusi, 6e CKOHEUHO
yObIBaroIlasi reoMeTpUYecKasi POrpeccysi; yMeHre 3a/1aBaTh
MoC/ieloBaTe/IbHOCTH, B TOM UMCJIe C TIOMOII[bI0 PEKYPPEHTHBIX (hopMyT;
yMeHUe OIepupoBaTh NMOHATUSMU: KOMIIJIEKCHOE UKCJI0, COTNPSKEHHbIe
KOMTIJIEKCHbIe UKC/ia, MOJY/b U aprTyMeHT KOMILJIEKCHOTO YKc/a, popma
BarMCU KOMIIJIEKCHBIX YKces1 (feoMeTpUuecKasi, TPUrOHOMeTpruyecKas v
Q/irebpanyeckast); yMeTb ITPOU3BOUTh apudMeTHUeCKUe JAeHCTBUS C
KOMITJIEKCHBIMY UM CJIaMU; [IPUBOAUTH NIPUMeEPBI UCTI0/Ib30BaHUsI KOMIT/IEKCHBIX
UKrCes1; ONlepupoBaTh MOHATHUAMU: MaTpuLia 2X2 U 3X3, orpefiesmuTesb
MaTpHLibl, TeOMeTPUYeCKUI CMbIC/ ONpe/ie/nTe s

YMeHMe omeprpoBaTh MOHSATUSIMU: PalliOHa/IbHbIEe, UPpalliOHA/IbHEIe,
[OKa3aTe/bHbIe, CTEleHHbIe, Torapu(MuuecKre, TPUTOHOMETPUYeCKre
ypaBHEHUSI U HepaBeHCTBA, UX CUCTeMbI; yMeHUe ONeprupoBaTh MOHATHUSMU:
TOXK/eCTBO, TOX/IeCTBEHHOe MpeoOpa3oBaHue, ypaBHeHHe, HePaBeHCTBO,
CUCTeMa ypaBHeHHU U HepaBeHCTB, PaBHOCU/IbHOCTh YpaBHEHUH, HepaBeHCTB
1 CICTeM; YMeHHe pellaTh YpaBHeHUsl, HePaBeHCTBA U CUCTEMBI C TTOMOILLbIO
pa3/IMYHbIX MPUEMOB; pelllaTh ypaBHeHUs, HepaBeHCTBA U CUCTEMbI C
[TapaMeTpoM; IPUMEHSITh YpaBHeHUs, HepaBeHCTBa, UX CUCTEMBI /ISl pelleHuUs
MaTeMaTHUeCKUX 3a/lau ¥ 3a/jau M3 pa3/IMuHbIX 00/1acTell HayKu M peasibHOM
PKI3HU

YMeHUe orieprpoBaTh MOHATUSAMU: (DYHKIMS, YETHOCTb (DYHKIIUHU,
MepruoAUYHOCTh PYHKIMU, OTPaHUUYeHHOCTb (DYHKL[MH, MOHOTOHHOCTb
(YHKI[UH, SKCTPEeMYM (QYHKI[UH, HarnOoJIbiliee ¥ HauMeHbIIIee 3HaueHHUst
(byHKL[MY Ha TIPOME)KyTKe, HerpepbIBHast (yHKLIMSI, aCUMIOTOThI rpadrKa
(byHKLIMU, TIepBasi ¥ BTOpasi MPOU3BoiHasi DYHKIUU, TeOMeTpUUYeCKUid 1
(br3ueCcKUii CMBIC/ IPOU3BOJHOM, TIepBO0OOpa3Hasi, orpe/ie/IEHHbIN UHTerpal;
yMeHre HaXOAUTb aCUMIITOThI rpaduka PyHKIUH; YMeHHe BbIUNCSTh
MPOU3BOAHbIE CYMMbI, TIPOU3BeIeHNs], YaCTHOTO U KOMIIO3ULIUU (QYHKIUH,
HaXOZUTh YpaBHeHUe KacaTe/IbHOM K rpaduKy (PyHKIMH; yMeHre HaXOAUTh
MPOU3BOAHBIE /1eMeHTapHbIX (DYHKLIMH; YMeHMe UCTI0/Ib30BaTh TIPOU3BOAHYIO




1715 ICCiejoBaHUsT QYHKIUM, HAXOAUTh HauOOJbIIIe ¥ HauMeHbIIIVe
BHaueHUs1 GYHKI[MH; CTPOUTH rpaiKi MHOTOUJ/IEHOB C HCIT0/Ib30BaHHEM
Qrirnapara MaTeMaTUUYeCKoro aHain3a; PUMeHsSITh IPOM3BOJHYIO /ISt
HaXOXKeHYsl HAaWJTyulllero pellieHusi B MPUKJIAZHbIX, B TOM YKUC/Ie COLMaIbHO-
BKOHOMUUECKUX U (PH3MUeCKUX 3a/lauaxX; HaXOAUTh TJIOMIaZN U 00bEMBI GUTYD
C TIOMOILIBIO0 MHTerpasia; MPUBOJUTH PUMePhl MaTeMaTHueCKOro

MOZIe TMPOBaHUsI C MOMOLLbI0 A depeHLaTbHBIX YPaBHEeHUIM

YMeHMe orieprpoBaTh MOHATHUSAMU: TpaduK GyHKI[MH, 0OpaTHas QPyHKIHS,
KOMTIO3ULIUST PyHKLIWM, TMHelHasi GYHKLYS, KBa[paTUUHasi PyHKLIHS,
paljoHanbHasi GyHKLUS, CTerleHHasi QyHKIHs], TPUTOHOMeTpHUYeCcKue
(byHKI[MM, 0OpaTHBIe TPUTOHOMETPHUUECKHEe QYHKIUH, TIOKa3aTe/IbHas 1
lorapr@muyeckast PyHKIMM; YMeHUe CTPOUTh IrpadUKy M3ydeHHbIX (YHKIUH,
BBITTOTHATH TTpeobpa3oBaHust rpadUkoB (yHKIHM, UCITO0/IB30BaTh rPadUKH AJis
3yUyeHus TIPOLIECCOB U 3aBUCUMOCTeH, TIPU pellieHnH 3aziad U3 Apyrux
yueOHBIX ITPeIMETOB M 3a/jau U3 peaibHOU )KW3HU; BbIpaXkaTh GopMyIaMu
BaBUCUMOCTH MeX/y BeJTMUMHAMU; UCII0/Ib30BaTh CBOMCTBA U TPaUKU
(byHKLIMIA [/ pellieHsl ypaBHeHWH, HepaBeHCTB U 3a/lad C TlapaMeTpamy;
11300pa’kaTh Ha KOOPAMHATHOM TIJIOCKOCTH MHOYKECTBA PellleH|H YpaBHeHHH,
HepaBeHCTB U UX CUCTEM

YMeHue peliaTh TeKCTOBbIE 33/la4i Pa3HbIX TUITOB (B TOM UKCJIe Ha MPOLIeHTHI,
10JTU ¥ YaCTH, Ha JIBWKeHue, paboTy, CTOUMOCTb TOBAapOB U YCJIYT, HaJIOTH,
BaZiau U3 00/1aCTH YIIPAB/IEHUS JIMUYHBIMUA U CEMeNMHBIMU (DHHAHCAMM);
COCTaBJISITh BhIpaXKeHHsl, ypaBHEHUs, HepaBeHCTBa

11 X CUCTeMBbI 110 YCJIOBHIO 3a/lauk, UCC/Ief0BaTh TIOJyYeHHOe pellieHre U
OLI€HUBATh MPaBA0MNOA00HOCTb Pe3y/IbTaTOB; YMEHHe MO/Ie/TUPOBATh pPeasbHbIe
CUTYyal[MH Ha sI3bIKe MaTeMaTHUKH; COCTaB/IATh BhIPDa’KeHUs, ypaBHEeHHs],
HepaBeHCTBa U UX CUCTEMBI 110 YCJIOBUIO 3a/lauM, MCCIe0BaTh TTOCTPOEHHbIe
MOZIe/TU C MCII0/Tb30BaHKEeM arirapara anrebpbl, IHTEPIIPeTHPOBATh
MOTyueHHbIN pe3y/ibTar

YMeHue onepupoBaTh NMOHATUSMU: CpefiHee apudMeTUUecKoe, MeraHa,
HarOoblllee 1 HAMMEeHbIIIee 3HaueHws1, pa3Max, JUCTIepCHs, CTaHjapTHOe
OTK/IOHEHUe YHCI0BOro Habopa; yMeHue U3B/eKaTh, UHTepPIPeTUPOBATh
MH(OpPMaIHIo, TIpeiCTaB/IeHHYO0 B TaO/UIIAX, HA AMarpaMMax, rpadukax,
OTPaykaroIL[yt0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHUH; MPe/ICTaB/IsATh
MH(OPMAIIUIO C TIOMOII[BIO TAO/IUI] U IarpaMM; UCC/Ie[IoBaTh CTaTUCTHUECKHE
laHHbIe, B TOM UHMCJIe C PUMeHeHHeM rpadruiecKrX MeTOZIOB U 37IeKTPOHHBIX
CpeCTB; TpaduyeCcKu UCCIe0BaTh COBMeCTHbIe HaOJTIOeH s C TTIOMOILIbIO
iarpaMM paccerBaHUs U JIMHeWHOMN perpeccuu

YMeHue orepupoBaTh MOHSATUSIMU: CTyYaliHbIN OIBIT ¥ CTyYaiiHOe COObITHE,
BEPOSITHOCTDb CJTyUYalfHOTO COOBLITHSI; yMeHHe BHIUMCIATh BEPOSITHOCTD C
1ICTI0/Tb30BaHUeM IpaduueCcKUX MeTO/I0B; IPUMEHSTh (hOPMY/ibl CI0XKeHUS U
YMHOXXeHUsT BePOsITHOCTel, (hopMys1y TI0JIHOM BePOSITHOCTH, (hOpMYITy
bepHy/TH, KOMOMHATOPHBIE (DaKThl U POPMYJIbI; OLEHMBATh BEPOSITHOCTH
peasibHbIX COOBITHI; yMeHHe ONepyupoBaTh MOHATUSIMU: CTydaiiHasi BeJTMUKHa,
pacripe/ie/ieHie BePOSITHOCTeM, MaTeMaTHueckoe OXXUjaHue, JUCTiepCus U
CTaHZApTHOE OTKJIOHeHWe C/yuyaiiHON BeTMUMHbI, GYHKLUW pacripejiesieHus U
[IOTHOCTHA PaBHOMEPHOT0, TI0Ka3aTe/IbHOT0 M HOPMaJ/IbHOTO pacrpeziesieHn;
yMeHMe MCTI0/Ib30BaTh CBOWCTBA U3yUeHHbBIX pacIipeiesieH| JJisl PelleHus
Bajiau; 3HAKOMCTBO C TTOHSATHSIMU: 3aKOH OOJIBIIIUX UKCE/T, METO/bI
BHIOOPOYHBIX MCC/IeJOBaHUM; YMeHre TIPUBOAUTE TIPUMepPhI TTPOsIB/IeHUsT
BaKoHa OOJIBIIIMX UKMCesT B IIPUPOHBIX U 00I[€CTBEHHBIX SIBJIEHUSX; YMEHHUE




OI1epupoBaTh MOHATUSMU: COUeTaHue, TepecTaHOBKa, YUMC/IO COYeTaHWH,
UKC/IO TepecTaHOBOK; OMHOM Hbl0TOHA; yMeHUe IPUMeHSITb KOMOMHATOPHbIe
(baKTbI U pacCy>KAeHus1 [/1s pellieHUs 3a/jau; OL|eHUBaTh BePOSITHOCTH
peanbHbIX COOBITHI; COCTAB/ISATh BEPOSITHOCTHYIO MOJIe/Tb U
MHTEPIPeTUPOBATh MMOTYUEHHBIN pe3y/bTar

YMeHue onepypoBaTh NOHATUAMMU: TOYKA, MpsIMasi, IJI0CKOCTh, [IPOCTPAHCTBO,
OTpe30K, JIy4, BeJIMUMHA YIV1a, IJIOCKUM YToJl, ABYTPaHHbINA yToJ,
TPEXTpaHHbIN YroJl, CKpellyBaroLecs NpsMble, Nlapasle/IbHOCTb U
MeprieHAUKY/IIPHOCTb MPSIMBIX M IVIOCKOCTeH, YTO/I MeXAY NPSMbIMH, YTOJI
Me>Ky TIPSIMOM M IJIOCKOCTBIO, YTOJT MeX/y IJIOCKOCTSIMH, PaCCTOSIHUE OT
TOUKH 10 [JIOCKOCTH, PaCCTOSTHUE MeXXJy NPSIMBbIMHU, PACCTOSIHHE MEXY
[1I0CKOCTSIMU; YMEHHe HCII0/Ib30BaTh IPY pellleHUH 3a/iad M3yueHHbIe (DaKThI
11 TEOPeMbI TJIAHMMETPUH; YMeHHe OLleHUBATh pa3Mepbl 00beKTOB
OKpY>KaroLL[ero MyUpa; CTPOUTh MareMaTtruyecKre MOZeIi C IIOMOLLbIO
reoMeTpUYeCKUX MOHATUU U BeJIMUMH, pellaTh CB3aHHbIe C HUMU
[pakTHYeCKye 3aaun
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YMeHue onepupoBaTh MOHATUSIMU: TUIOMIAZAb (GUryphl, 00BEM HUTYDHI,
MHOTOTDaHHUK, MPaBW/IbHBIA MHOTOTPAHHHUK, CeueHre MHOTOTPaHHHUKa, Ky0,
Mapasisiesieniuiesi, MpyM3Ma, nMpaMu/za, Gpurypa v noBepxHOCTb BpalljeHHs,
[TMIMHAP, KOHYC, 11ap, cdepa, Iiomais chepsl, M101ajb TOBEPXHOCTH
MIPaMU/IbI, TIPU3MBI, KOHYCa, LUTHHIPA, 00bEM Kyba, pSIMOYTo/IbHOTO
Mapasuiesenuresa, MipamMu/bl, MPU3MbI, LUIWH/PA, KOHYCA, 111apa, pa3B&pTKa
[TOBEPXHOCTH, CeueHHs KOHyCa Y LJWIMH/PAa, Napasule/ibHble 0CU WU
OCHOBaHUIO, CeueHue 111apa, MI0CKOCTh, Kacarolascs cepsl, UIUH/PA,
KOHYCa; yMeHHe CTPOUTb CeueHre MHOTOTPaHHHKA, U300paXkaTh
MHOTOIPaHHUKU, (GUTYPbl M IOBEPXHOCTH BpalLl|eHUs], UX CEeUeHUs], B TOM
UHC/Ie C TOMOLIBIO 3/IEKTPOHHBIX CPeZICTB; YMEHHe IPUMEHSITh CBOKCTBA
reoMeTpuuecKux (pUryp, camocTosTenbHO (hOpMYIMPOBaTh ONpe/e/ieHus
113yuaeMbIX (UTYP, BbIIBUTaTh TUTIOTE3bl O CBOMCTBAX U MPHU3HAKAX
reoMeTprUyeckux Guryp, 000CHOBBIBATb WM OTIPOBEPraTh UX; yMeHHe
MPOBOJUTH KIacCU(UKALIUIO PUTYP TI0 pa3/TMUHbBIM MMPHU3HAKAM, BBITIOHSTh
HeoOX0MbIe JOTIOJTHUTEe TbHbIEe TT0CTPOeHHsI

11

YMeHue orepupoBaTth MOHSATUSIMU: IBI)KEHHE B IPOCTPAHCTBE, Tapaslie/IbHbIN
[epeHoC, CAMMETPHs Ha MIOCKOCTH U B TIPOCTPAHCTBE, MOBOPOT,
rpeobpa3oBaHue Mo00ws, ToJ00HbIe (GUTYPBI; YMeHHe Paclio3HaBaTh paBHbIE
11 TI0ZJ00HbIe (PUTYDBI, B TOM UKCJIe B IPUPOJIE, UCKYCCTBE, aDXUTEKTYPE;
ICTI0/Ib30BaTh reOMETPUUeCKHe OTHOILEHHS TTPU PeLlieH|H 3a/jau; HaXOUTh
reoMeTpUUeCKUe BeJIMUMHBI ([/IMHA, YTOJl, TUIoIa/b, 06BEM) MPH pelleHrur
Ba/lay U3 PYTUX yueOHBIX MPeIMETOB U U3 PealbHOM )KU3HHU; yMeHHe
BBLIUKC/ISITE TeOMETPHUUECKHE BeJTMUMHBI ([JIMHA, YTOJI, TUIOIa b, 00bEM,
[/1011{a/[b [IOBEPXHOCTH), UCIIO/Ib3ys U3yUueHHbIe ()OPMYJIbI U METO/IbI, B TOM
UKCIIe: TUIOLA/b TOBEPXHOCTH MMPaMU/IbI, IPU3MBbI, KOHYCA, LIMIHHADA,
rniowaab cdepsl; 066EM Kyba, IPSMOYToIBHOTO Tapasiiesienuresa,
MUpaMU/Ibl, IPU3MBI, [IWIUHADPA, KOHYCA, I1apa; YMEeHHe HaXOAWUTb OTHOLLIeHHe
0OBEMOB 1TOJOOHBIX GUTYD

12

YMeHMe oneprpoBaTh NOHSATHSIMU: TIPSIMOYTO/IbHAs CCTeMa KOOpPZUHAT,
BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB,
Mpou3BejeHre BeKTOpa Ha UMCJIo, Pa3/ioykeHre BeKTopa 1o 6a3ucy, cKaispHoe
Mpou3Be/ieHre, BeKTOPHOe MPOU3BeZieHre, Yo/l MeXXy BeKTOpaMu; yMeH1e
1CTI0/1b30BaTh BEKTOPHBIM M KOOPAUHATHBIN MeTO/, //1s1 peLleHUs]

reoMeTpUYeCKUX 3aZiad U 3a/iad APYTUX yueOHBIX MPeMeTOB
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YMeHMe BBIOMPATh MOAXOAIINI METO, /ISl PellleHHs 3a/iauu; IOHMMaHHe
BHAYMMOCTH MaTeMaTHKU B U3yUeHUU TIPUPOJHBIX U 00I1je CTBEHHBIX
MPOLIeCCOB U SIBJIEHUM; YMEHHe pacrio3HaBarh IIPOsIB/IeHNe 3aKOHOB
MaTeMaTHUKU B UCKYyCCTBe, yMeHHe NIPUBOAUTD IIPUMepbl MaTeMaThueCKUX
OTKPBITUM POCCHMCKOW ¥ MUPOBOUW MaTemMaTi4eCcKor HayKu

[TepeueHb 271€eMeHTOB COAep>KaHus, MPoBepsieMbIX Ha EI'D 1o maTeMatuke

Koz [IpoBepsieMblli 37IeMEeHT COZleprKaHus

1 Urica 1 BBIUKC/IeHs

1.1 HaTtypanbHble U Lie/ible ync/a. [IpUsHaky e/IMMOCTH LieIbIX Ynce)

1.2 PatvioHanbHbIe urcia. OOBIKHOBEHHBIE U IeCSITUYHBIE APOOU, MPOLeHThI, Oe CKOHEeUHbIe
nepyuoAnUYecKre 1poou

1.3 AprdmeTrueCcKUil KOpeHb HaTypaabHOW cTerneHu. [lelcTBUS C apudmeTrue CKUMU
KOPHSIMHU HaTypasibHOW CTelleHN

1.4 CreneHb C Lie/bIM TOKa3aTesieM. CTeleHb C palMOHa/lIbHbBIM M0Ka3areneM. CBoOKCTBa
CTerieHu

1.5 (CHHYC, KOCMHYC M TaHT€HC YMCI0BOr0 aprymMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHTeHC
UKMC/IOBOrO apryMeHTa

1.6 JTorapugm urcna. [lecsiTuuHble U HaTypasbHbIe JI0rapu(mbl

1.7 /lelicTBUTe/IbHBIE UMC/Ia. ApU(pMeTHUeCKHe OrepaLyu C eliCTBUTe/TbHbIMU UMC/IaMH.
[1prbmkEHHBIE BHIYMC/IEHHS, IpaBU/ia OKPYIJIeHHs], PUKKU/IKA U OL|eHKa pe3yJibTrara
BEIUMCJIEHUN

1.8 [TpeobOpa3oBaHKe BbIpAKEHUM

1.9 KoMI1ekcHble ynciia

2 YpaBHeHYs1 1 HepaBeHCTBa

2.1 [lenble v 1pOOHO-paLIOHAIBHbIE YPABHEHUS

2.2 lIppaliioHaibHble YpaBHeHUs!

2.3 [IpuroHomeTpuueckye ypaBHeHUs

24 [Toka3zaTesibHbIE 1 TOrapu(pMUUYecKre ypaBHeHUs

2.5 [lenble v 1poOHO-paliOHaIbHbIE HEpaBEeHCTBa

2.6 IppaijvoHa/ibHble HepaBeHCTBa

2.7 [Toka3are/ibHble U JorapupMUUecKre HepaBeHCTBa

2.8 [[pyUroHomMeTpHruecKye HepaBeHCTBa

2.9 CrcTeMbl ¥ COBOKYITHOCTH yPaBHEHUM U HePaBeHCTB

2.10 YpaBHeHus1, HepaBeHCTBa U CUCTeMBI C [TapaMeTpamMu

2.11 [Matpurja cucTeMsl JIMHeMHBIX ypaBHeHUU. Onpesiesire/ib MaTpHULib

3 DYHKLMU U TpavKu

3.1 DyHKUWs, criocobrsl 3aanns GyHKLH. ['paduk ¢pyHKmy. B3arumHo obparHble
(byHkUMH. YéTHble 1 HeuéTHble (yHKUMU. [leproanueckre QyHKLMN

3.2 O6s1acThb oTpeziesieH|st 1 MHOXKeCTBO 3HaueHuH GyHKUun. Hym ¢yHKimm.
[Tpome)XyTKM 3HaKOMOCTOSHCTBA. [IpoMe)KyTKM MOHOTOHHOCTH (PyHKLMM. MaKCHMyMbl
1 MUHUMYMBbI GyHKIMY. Hanborbliiiee 1 HaniMeHblilee 3HaueHHe (PYHKL[UM Ha
[IPOMEXXYTKE

3.3 CternieHHasi QyHKLUS C HaTypaJ/IbHbIM U Lie/IbIM IT0Ka3areseM. Eé cBolicTBa U rpaduk.
(CBOlCTBa U rpaUK KOpPHS N-OW CTeNeHU

3.4 TpuroHomeTpryeckue (PyHKLIMHM, UX CBOMCTBA U rpavKu

3.5 [Toka3zaTesibHas ¥ lorapupmMuueckast PyHKLMH, UX CBOMCTBA U IpavKu




3.6 Touku pa3pbiBa. ACUMITOTHI rpapukoB pyHkIMiA. CBOMCTBA (PyHKLMIA, HETIPepPhIBHBIX
Ha OTpe3Ke

3.7 [TocienoBaTe/IbHOCTH, CIIOCOOBI 3a/1aHMs TTOC/Ie0BAaTeIbHOCTeM

3.8 ApudmeTrueckast U reoMeTpruyeckasi nporpeccuu. @opMyra C/10)KHBIX MPOLIEHTOB

4 Hauasia MaTemMaTueCKoOro aHaausa

4.1 [Tpou3sBoaHast pyHKIMM. [Ipor3BoJHbIe 37ieMeHTapHbIX GYHKIUN

4.2 [TpriMeHeHre TIPOM3BO/IHOM K MCC/IeIoBaHNIO (DYHKIIMI Ha MOHOTOHHOCTh U
bKCTpeMyMbl. HaxokeHre HanboIbIero ¥ HauMeHblero 3HaueHus: PyHKIMY Ha
OTpe3Ke

4.3 [TepBooOpa3sHast. iaTerpan

5 MHOKeCTBa U JIOTMKa

5.1 [MHoxecTBO, omniepaliui Haji MHO>KeCTBaMU. Jlnarpammel Olinepa — BeHHa

5.2 Jlorvka

6 BeposiTHOCTB M CTaTUCTUKA

6.1 OrncaresibHasi CTaTUCTUKA

6.2 BepossTHOCTB

6.3 [KombrHaTopuKa

7 ['eomeTpus

7.1 DUrypel Ha IJIOCKOCTU

7.2 [IpsiMbIe ¥ TIJIOCKOCTU B MIPOCTPAHCTBE

7.3 MHOrorpaHHUKU

7.4 [Tenia v IOBEPXHOCTU BpalLleHUs

7.5 [KoopvHaThI U BeKTOPbI

https://edsoo.ru/wp-content/uploads/2025/07/2025_soo_frp_matematika_10_11_ugl.pdf

HJoxkymeHT noamnucad npocto JMII.




