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INTOSICHUTEJIbHAS 3AIINCKA

Pabouast mporpaMma yueOHOro Kypca «AJjreodpa ¥ Hauazaa MaTeMaTHUeCKOro
aHa/iM3a» 6a30BOro ypoBHs /s oOyuwarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha
ocHoBe Pefiepa/bHOrO rOCy/JapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAAPTa CPeJHEro
obmiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHM,
TpebsIB/IsIEMbIX K MaTeMaTHyeCKOMy 00pa30BaHWIO, M TPaJULIUA POCCUICKOTO
obpa3oBanus. Peanu3aiiysi mporpaMMbl obecrieurBaeT OB/ajieHHe KITFOUeBbIMU
KOMTIETEHIIUSIMUA, COCTABJISIOIIMMH OCHOBY ZJIsI CaMOPAa3BUTHUS W HENpPEePbIBHOTO
o0Opa3oBaHUsl, 11eJIOCTHOCTb O0IL[eKY/IbTYPHOTO, TMUHOCTHOTO U TI03HABaTe/IbHOTO
Pa3BUTHS JIMYHOCTH 00YyUarOIUXCS.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

Kypc «Asnrebpa v Hauasla MaTeMaTHUeCKOTO aHa/M3a» SIBJISETCS OJHUM U3
Hauboslee 3HAUMMBIX B TIpOrpaMMe CTapilied IITKOJIbI, TOCKOJIbKY, C OIHOU
CTOPOHBI, OH o0ecreunMBaeT WHCTPYMeHTalbHYIO 0a3y [ U3yueHusi BceX
eCTeCTBEHHO-HayYHbIX KypCOB, a C JPyrOHd CTOPOHBI, (POPMUDPYeET JIOTUYecKoe U
abCcTpakTHOe MBIIIJIEHWe Yualluxcsi Ha ypOBHE, HeoOXOAWMOM [Iisi OCBOEHWS
KypcoB HH(MOpMAaTHKH, O0OIl[eCTBO3HAHUS, WCTOPUM, CJOBECHOCTU. B pamkax
JJAHHOTO KypCa Yyuvallecsl OBJa/leBal0T YHUBEPCA/IbHBIM $I3bIKOM COBPEMEHHOM
HayKH, KOTopast (popMy/IMpyeT CBOU JOCTW)KEHUS B MaTeMaTU4YeCKOU opme.

Kypc anrebpsl 1 Haua/ MaTeMaTHYeCcKOro aHa/iK3a 3aK/iaZibiBaeT OCHOBY /IS
YCIELIHOTO OBJIaJieHus] 3aKOHaMW (PU3WKWA, XUMHH, OWOJOTMM, TIOHUMaHUS
OCHOBHBIX TeHJIeHIIUA SKOHOMHUKA U OOII[eCTBEHHOW >KU3HU, TI03BOJISIET
OpUEHTUPOBAThCS B COBPEMEHHBIX I[U(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
yBePEHHO HCII0/Ib30BaTh MX B TMOBCEHEBHOW >XU3HU. B TOoXXe BpeMsi OBJafieHUe
abCTpakTHBIMA M JIOTUUECKU CTPOTMMUA MaTeMaTUYeCKUMH KOHCTPYKLIMSIMU
pa3BUBaeT yMeHHe HaxO/UTh 3aKOHOMEpPHOCTH, OOOCHOBBLIBAaTb HWCTUHHOCTH
yTBEP>KJeHUsl, UCTI0b30BaTh 0000IIleHre U KOHKpeTU3aluo, abcTparupoBaHue u
aHasioruto, opMUpyeT KpeaTUBHOE U KPUTUUECKOe MbliilieHre. B xo/ie u3yueHus
airebpbl ¥ Haual MaTeMaTHUeCKOro aHajlv3a B CTapllei IIKOJe yualuecs
MO/yYalrOT HOBBIM OMBIT pelleHus] TIPUKIHbIX 3a/lau, CaMOCTOSTE/JbHOIrO
MOCTPOEHUs MaTeMaTUYeCKUX MOJe/iel peasibHbIX CUTyalud U WHTeprpeTaliuu
MOJIyYeHHbIX  pellleHuM, 3HaKOMSITC C  T[puMepaMd  MaTeMaTH4eCKUX
3aKOHOMEpDHOCTe B TMpUPOJe, HayKe M B MCKYCCTBe, C BbIJAIOLAMUCA
MaTeMaTUYeCKUMH OTKPBITUSIMUA U UX aBTOPaMU.

Kypc ob6majaer 3HauMTe/bHBIM BOCITATATE/IbHBIM TIOTE€HI[HATIOM, KOTOPBIN
peasM3yeTcss Kak uepe3 yueOHBIM Marepwas, CIOCOOCTBYOIMI (HOPMHUPOBAHUIO
HAayYyHOTO MMPOBO33peHMs, TaK W dYepe3 crelyduKy ydeOHOU [eATelbHOCTH,



TpeOytolei CaMOCTOSITE/IbHOCTH, aKKypaTHOCTH, TIPO/IOJDKUTETbHON
KOHIIEHTPAL[MM BHUMAaHUSI U OTBETCTBEHHOCTH 3a TOJTyUeHHbIN pe3yJ/IbTar.

B ocHoBe MeToauku oOyueHHs anreOpe ¥ HadajaM MaTeMaTUUYECKOTO
aHa/IM3a JIEKUT JesITe/TbHOCTHBIN IMPUHIUI 00yUueHwUs.

CrpykTypa Kypca «Asrebpa v Hauajla MaTeMaTUYeCKOTr0 aHa/Ii3a» BK/IIOUaeT
c/iefilytolie cojep)kaTelbHO-MeTouuecKde JUHUM: «Uucia U BbIUMC/IEHUS»,
«®OyHKIMM U TpabuKw», «YpaBHeHUs W  HepaBeHCTBa», «Hauama
MaTeMaTHueCcKoro aHaiv3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHbIe
coZiep>KaTelbHO-MeTOJUUeCKHe JIMHUA M3y4yaloTCsl Ha TPOTSDKEHUH [JBYX JIET
oOyueHUst B CTapIllel 1IKOJie, eCTeCTBEHHO JOTOJIHSS JPYT Apyra W TMOCTeNeHHO
HaChIIasiCh HOBBLIMM TeMaMd U pasfenamu. [laHHBIA KypC  SIBJISIETCS
WHTErpaTUBHBIM, TIOCKOJILKY 00bequHsieT B cebe cozep>kaHWe HeCKOJbKUX
MaTeMaTUueCKUX AWCLUTIIH: aareOpa, TPUrOHOMEeTpUsI, MaTeMaTUUeCKU aHasu3,
Teopust MHOXKeCTB U Jp. [Io Mepe TOro Kak ydalljiecsi OBJafieBalOT BCé OoJiee
IIIMPOKHUM MaTeMaTHUYeCKUM arlfapaTroM, y HUX I0C/Ie[joBaTe/lbHO (hOPMUPYETCS U
COBEpIIIEHCTBYETCSI yMeHHe CTPOMTh MaTeMaTHUeCKyl0 Mojieflb peaybHOU
CUTyallud, TIPUMEHSITh 3HAHWs, TIOy4YeHHble B Kypce «Asrebpa M Havana
MaTeMaTHUeCKOT0 aHajM3a», [Jis PelleHUs] CaMOCTOSITe/TbHO CHOpMY/TUPOBaHHOMN
MaTeMaTUUeCKOM 3a/iaud, a 3aTeM UHTEPIIPEeTUPOBATh MMOMyUYeHHbIH pe3y/bTar.

CoeprkaTe/lbHO-MeToAuuecKasi JIMHUS «Uucaa ¥ BBIUMC/IEHUS» 3aBepliaeT
(dbopMHpOBaHNEe HABBIKOB MCIIO/b30BaHUS IeHCTBUTEIBHBIX UMCE/I, KOTOpOe ObLIO
HauaTO B OCHOBHOW IKoJie. B crapuieii 1mkosie ocoboe BHMMaHUE Y/eJseTcs
(hopMHPOBaHMIO TIPOYHBIX BBIUMCIUTE/NBLHBIX HABBIKOB, BK/IIOUAIOIIUX B CeOs
WCTIO/Tb30BaHHe PA3/MUHBIX (OpPM 3aliMCH  AeMCTBUTENBHOTO UHC/IA, YMeHHe
palMOHANIbHO BBITIOJIHATE JI€HCTBUSI C HUMH, [e/1aTh TPUKUJIKY, OLIEHUBATh
pe3ynbrar. OOyuaroiyecs II0/ydyalOT HaBBIKK TMPUOMKEHHBIX BBIUMCIEHUH,
BBITIOJTHEHUS JIHCTBUM C UHMC/IaMH, 3allMCaHHBIMHA B CTaHJApPTHOH dopme,
HCTI0/Tb30BaHUsI MaTeMaTUUeCKHUX KOHCTAHT, OI[eHUBaHUS YHMC/IOBBIX BbIDAYKEHHUH.

JIvnusi «YpaBHeHUs ¥ HEPAaBeHCTBA» pPeajM3yeTcsl Ha MPOTSHKEHHH BCETO
oOyueHUss B CTapllied IIKoje, TOCKOJBKY B KaXAOM pasjiesie TPOrpaMMbI
TpeJlyCMOTPEeHO pellieHre COOTBETCTBYIOL[MX 3azau. OOyuaroliecst OBJiafieBaloT
pPa3MUUHBIMA MeTO/laM{ DeIlleHUs] I[e/IbIX, palMOHa/lbHbIX, HPpalOHAIbHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMUUECKMX U TPUTOHOMETPUUECKUX  ypaBHEHHH,
HEepaBeHCTB U UX CUCTeM. [loyueHHbIe YMEHUS UCITOJ/Ib3YIOTCS TPU UCCTIeJOBaHUN
(GYHKI[MI C TIOMOITbIO TTPOM3BOJHOM, peIlleHruH TPUK/Ia[HBIX 3a/au W 3a7iau Ha
HaXOXK/eHrWe HauOONbIINX W HAaUMEHBIIUX 3HaueHWM GyHKIUH. J[laHHas
coZiep>kaTeqlbHasi JIMHUS BK/IOYaeT B Ce0s Takke (OpMHpDOBaHWE yMeHUH
BBIMTOJIHATE PacuéThl 10 ¢opmy/aaM, TpeoOpa3oBaHUS Le/bIX, PAlOHABHBIX,
WppaI[MOHA/IbHBIX M TPUTOHOMETPUUECKUX BBIPAKEHWM, a TaKXe BbIPa)KeHUH,



coJiepKalliux cTereHW W Jiorapudmbl. brarogaps w3ydyeHuto anreOpanyeckoro
MaTepuasa TPOMCXOJWT  JajibHellllee  pa3BUTHE  AJTOPUTMHUYECKOTO U
abCTPaKTHOT'O MBIIIUIEHUST YYal[UXCsl, (OPMHUPYIOTCS HaBLIKHA [IeYKTUBHBIX
paccyxgeHud, paboTbl €  CUMBONBHBIMH  (OpMaMu,  TIpe/iCTaBIeHMUs
3aKOHOMEpPHOCTel U 3aBUCHMOCTell B BHJe PaBeHCTB W HepaBeHCTB. AsreOpa
npeasiaraerT 3(PQeKTUBHblIE WHCTPYMEHTbI /I peLIeHUs TIPAaKTUYeCKUX |
eCTeCTBeHHO-HAayUYHbIX 3aflay, HarJsiHO ZIeMOHCTPHUPYeT CBOM BO3MOKHOCTH KakK
sI3bIKa HaYKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «®DPYHKIMA HW TpaduKH» TEeCHO
reperyieTaeTcs C [pyrMMHU JIMHUSIMUA Kypca, TTIOCKOJIbKY B KAKOM-TO CMBbICJIE 3aaéT
T10C/1e/I0BaTeTbHOCTh W3yueHusi MaTepuaria. N3yueHue CTeneHHOM,
TO0Ka3aTe/IbHOM, JIorapu()mMUUeCcKoi U TPUrOHOMeTPUUeCKUX (PyHKIMM, UX CBOUCTB
¥ rpaduKoB, UCTIOAb30BaHUe QYHKLWN /IS pellleHus 3a/ilau U3 APYTUx yueOHBIX
NpeIMETOB U PeaslbHOM KM3HU TEeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaIu30M,
TaK ¥ C pellleHHeM ypaBHEHWM U HepaBeHCTB. IIpw 3ToM O6oJibIlloe BHUMaHHE
yaesnsieTcss GOpMUPOBAaHUIO YMeHUsl BbIpaKaTb (hOpMy/iaMHu 3aBUCHMOCTH MEXIy
pa3/IMUHbIMKA BeMYUHAMM, HCCAe[0BaTh IOMy4YeHHble (YHKLWM, CTPOUTb HX
rpaduku. MaTepuan 3TOM cofiepkaTe/bHOM JIMHWY Halle/leH Ha pa3BUTHe YMeHUH
1M HAaBBIKOB, TI03BOJISIIOIIMX BbIpaXkaTh 3aBUCHMOCTH MeXXJy BeJWUMHaMU B
pa3nuuHol (opMe: aHaIUTUUECKOW, rpacdrueckoii U cioBecHoW. Ero msyuenue
CriocobCTBYeT pasBUTHIO  aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPeTH3alliy, UCTI0/Ib30BaHHIO aHaJIOTHH.

CopepkatenbHasi JuHUs «Hauana MaTeMaTH4yeCKOTro aHa/v3a» TM03BOJISIeT
CYLL[eCTBEHHO paCIIMPUTh KPYT KaK MaTeMaTUYeCKUX, TaK W MPUKIAHBIX 3ajady,
JOCTYTHBIX 00YYaroIUMCsl, Y KOTOPBIX TIOSIB/ISIETCSI BO3MOXXHOCTh MCC/IeZioBaTh 1
CTpOUTh TpapuKu (YHKIMH, ornpeAensTh WX Haubo/blllie W HaUMeHbIIHe
3HAUeHMs], BBIUMC/IATh TUIOMIAAHU (GUryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH H
yCKOpeHUsi TipolleccoB. [laHHasi cofiep)kaTenbHasi JIMHUS OTKDBbIBAeT HOBBIE
BO3MO)KHOCTH TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iell peabHbIX CUTyalui,
HaxOKJEHUs HaWIyullero pelleHWs B TPUK/IAJHbIX, B TOM UHC/IE€ COLMAJIbHO-
9KOHOMMUECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMU MaTeMaTUueCKOro aHasiu3a
CriocobCTBYeT pa3BUTHIO aOCTPAKTHOTO, JOPMabHO-/IOTHYECKOT0 U KpeaTUBHOTO
MBILILJIEHUSI, (OPMHPOBAHUID YMEHWW paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTUKM B HaykKe, TexHUKe W HcKyccTBe. OOyuaroiiyecss y3HaKOT O
BLIZIAIOIIUXCST pe3y/bTaTaX, IOJyUeHHbIX B XOJie pa3BUTHSI MaTeMaTHMKU Kak
HayKH, U UX aBTOpax.

CopeprkaTenbHO-MeTOAWYeCKasi TMHUS « MHOXeCTBa M JIOTMKa» B OCHOBHOM
MOCBSILLIEHA  3J/7IeMeHTaM  TeOpMHM  MHOXECTB.  TeopeTHKO-MHOXXeCTBEHHbIe
TIpe/iCTaB/ieHUs TIPOHU3BIBAIOT BeCh KYPC IIKOJIbHOW MaTeMaTHKU W TpejijlaratoT



HanboJiee YHUBEpCA/IbHBIN S13bIK, 00beMHSIONINI BCe pa3/ie/ibl MaTEMaTHKU U eé
TIPU/IOXKEHNM, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTh4yecKre AUCLIMIUIMHBI B eHOe
1jeioe. [103TOMYy Ba)KHO AaThb BO3MOXKHOCTH ITKOJILHUKY TIOHHMAaTh TeOPeTHKO-
MHO>KeCTBEHHBIM $3bIK COBDPEMEHHOW MaTeMaTWKU W HCTI0Jb30BaTh €ro st
BbIp@)KeHUsI CBOMX MbIC/IEH.

B kypce «Anrebpa v Hauaja MaTeMaTHYeCKOTO aHaM3a» TPUCYTCTBYIOT
TaK)Ke OCHOBBI ~MaTeMaTHYeCKOr0 MO/e/MPOBAHMs, KOTOPble IPHU3BaHbI
cchopMUpOBaTh HAaBLIKK TTOCTPOEHUST MO/ie/ieli peaibHbIX CUTYalldi, UCC/IeJOBaHUS
3TUX MOJejieli C TIOMOIIBI0 ammapaTa aareOpbl U MaTeMaTHUYeCKOTO aHaiv3a |
WHTEPIPeTaLUY TT0/TyUeHHBIX pe3y/bTaToB. Takue 3aJjaHusl BIUIETEHBI B KaXK[bIH
13 pa3/iesioB MPOrpaMMmbl, IIOCKOJILKY BeCh MaTepuas Kypca IIUPOKO UCIOJTb3yeTCs
IUIsT pellieHus TIPUK/IaHBIX 3a7iau. [1py pellileHUH peanbHBIX MPAaKTHUECKUX 3a/ay
yualiyecsi pa3BUBAlOT HAOMIOJaTe/IbHOCTh, YMEHWe HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HWCIIO/Ib30BaTh aHA/JIOTHIO, 0000I1[aTh M KOHKPETU3HWPOBATh
npobsieMy. [desiTelbHOCTh MO (hOPMHPOBAHUIO HABBIKOB DeIIeHHS TIPUKJIAaJHBIX
3a/jau OPraHMU3yeTCsl B MpOIlecce M3yueHHs BCeX TeM Kypca «Aurebpa v Hauvasia
MaTeMaTHYeCKOT0 aHa/In3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM MlaHe Ha M3yueHHe Kypca anreOpbl W Hauajl MaTeMaTUUYeCKOTO
aHa/jM3a Ha 0a30BOM ypOBHe OTBOAUTCS 2 uaca B HeZemto B 10 Kiacce u 3 yaca B
Heziemto B 11 Kmacce, Bcero 3a /iBa rojga ooyuenust — 170 yacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

Yuc/ia 41 BbIYMC/IeHUA

ParjnonanpHble uncsia. OObIKHOBEHHBIE U JleCATHYHBIE ApPOOH, TIPOIEHTHI,
beckoHeuHble  Tepuogudeckre  7Apobu.  ApudmeTuueckue — Orepaluid  C
palMOHa/IbHBIMU YKUC/IaMU, TIpeobpa3oBaHus YMC/IOBBIX BbIpakeHU. [IprMeHeHue
npobeii ¥ TIPOLIEHTOB ZJisi pellieHUs TIPUK/IAIHBIX 3aZlau W3 pa3/IMuHbIX OTpac/ei
3HaHUM Y peaslbHOM KU3HU.

HevicTBUTebHBIE 4YMC/Ia. PaljMoHa/lbHble W UWppalyOHa/lbHbIe UHCJIa.
ApudmeTnueckre ormepaluud C JAelCTBUTeNbHbIMU uucaamMu. [IpubivxkéHHbIE
BBbIUKC/IEHUS], TIPaBU/Ia OKPYTJ/IeHUs], IPUKK/IKA 1 OLIeHKA pe3y/ibTaTa BbIUMC/IeHUH.

Crerenb C 1LenbIM  ToKa3ateseM. CraHaapTHasi (opma  3anucu
JeNCTBUTEbHOTO  urcaa. Mcrnonb3oBaHve Tmoaxofsdileld  (GOpMbl  3arvcy
JeNCTBUTE/IbHBIX YMCe/a [J/s1 pellieHus] MpaKTUYeCKuX 3aZlau U Tpe/CTaB/ieHus
JlAaHHBIX.

ApudmeTrueckuii  KOpeHb  HaTypa/JibHOW  cTemeHW. [lelicTBUsI  C
apu(pMeTHYeCKMMH KOPHSIMUA HaTypaJibHOM CTeNeHHU.

CHHYyC, KOCMHYC Y TaHI€HC YMCJIOBOIO apryMmeHTa. ApPKCHMHYC, apKKOCHHYC,
apKTaHTeHC YMC/I0BOr0 apryMeHTa.

YpaBHeHMs U HepaBeHCTBA

TokzecTBa 1 TOXKJeCTBeHHbIe TIpeobpa3oBaHUsl.

[Tpeobpa3oBaHue TPUTOHOMETPUYECKUX BbIP@KEHUI. OCHOBHBIE
TPUrOHOMeTpUYecKre (GopMyJibl.

YpaBHeHUe, KOpeHb ypaBHeHUsi. HepaBeHCTBO, pellieHWe HepaBeHCTBa.
Metop vHTEpBaJIOB.

PeliieHue 1je/1bIX U ApOOHO-pal[MOHATBHBIX YPaBHEHUM 1 HEPABEHCTB.

PemieHne vppalMOHa/IbHBIX YpPaBHEHUI U HEPaBEHCTB.

PelieHvie TpUroHOMETPHUUYECKUX YPaBHEHUM.

[IpumMeHeHVe ypaBHEHUM M HEPABEHCTB K DeLleHHI0 MaTeMaTHUeCcKHX 3ajay
Y 3a/lau 13 pa3/IMuHbIX 00acTell HAYKU U peaibHOM JKU3HHU.

DyHKIUH ¥ rpaduKu

OyukiMsA, Ccrmocobbl 3afaHus  QyHkiyuA. ['paduk dyHKUMKA. B3auMHO
obpaTHbIe (PYHKIUH.

ObsacTb ompejiesieHHss U MHOXeCTBO 3HaueHU ¢yHkuuu. Hymu dyHKuu.
[TpoMeXXyTKU 3HAaKOMOCTOSIHCTBA. YETHBIe M HEUETHBIe (QYHKLIMU.

CreneHHas (GyHKLIUS C HaTypaJbHBIM U 1ieJIbIM MOKa3aTesnieM. Eé cBolicTBa U
rpaduk. CBOMCTBa U rpaduK KOpHS N-0l CTereH!.



TpuroHometrpuueckasi OKpPYKHOCTb, OIpefiejieHue TPUIOHOMEeTPUUeCKUX
(GyHKIMI YMCIOBOTO apryMeHTa.

Hauasia MaTeMaTHueCcKOro aHajausa

IlocnenoBaTensHOCTY, Croco0bl 3a/laHus 10CJIe;0BaTeIbHOCTEN.
MoHOTOHHBIE I0C/Ie0BaTe/IbHOCTH.

ApudmeTrueckasi U reoMeTpuuecKasl rporpeccruu. beckoHeuHo y6biBaroiiias
reomeTpuueckasi mporpeccus. Cymma 6ecKOHeuHO yObIBaroIriel reoMeTpuuecKou
rporpeccud. PopMmysia CJI0XKHBIX TPOLeHTOB. Vcriosb3oBaHWe IPOrpeccuy Jis
pelleHUs peasbHbIX 3a/a4 MPUKIIaAHOTO XapakTepa.

MHoxecTBa ¥ JIOTUKa

MHoO>ecCTBO, orepalydyd HaJ, MHOXecTBamu. [lnarpammbl Jiiepa—BeHHa.
[IpumeHeHne TeOpPeTUKO-MHOKeCTBEHHOr'O ariapara [Jjis OMNUCaHUA peasibHbIX
TIPOLIECCOB U SIBJIEHUM, TIPYU pellleHnH 3aJjad U3 JPYTux yueOHbIX MpeIMeTOB.

Ornpepenienue, TeopeMa, C/1eICTBUe, J0Ka3aTe/IbCTBO.

11 K/TACC

Yucsia ¥ BBIYUC/IeHUA

HarypanbHsble u Lenbie uncsa. [Ipu3Haky e/ TMMOCTH LieJIbIX UKCel.

CrerneHb C paljMOHa/IbHBIM TOKa3aresieM. CBOKCTBA CTEeMeHH.

Jlorapugm uncna. [leciTuuHble ¥ HaTypasibHbIe JIOrapru(MBbl.

YpaBHeHMs U HepaBeHCTBA

[Tpeobpa3oBaHyie BbIpaXKeHU, CO/IeprKalluX JoraprudMbI.

[Tpeobpa3oBaHre BbIpa)KeHWM, COZepXKallliX CTeleHu C paljMoHaIbHbIM
TI0Ka3aTesieM.

[IprMepbI TPUTOHOMETPHUUYECKUX HEPABEHCTB.

[Toka3zaresibHbIe ypaBHEHUS] U HEPABEHCTBA.

JlorapupmMuueckrie ypaBHEHUSI ¥ HEPABEHCTBA.

CucTeMbl TMHEMHBIX ypaBHeHWH. PellleHre MpUKI/IaJHBIX 33,4 C MOMOLbIO
CUCTeMbI TMHEeHWHBIX YPaBHEHUHU.

CHCTeMbl U COBOKYITHOCTHY PAaL[MOHAIbHBIX YPDaBHEHUM U HePaBeHCTB.

[IppumeHeHve  ypaBHEHMM, CUCTEM W  HEPaBEeHCTB K  DELIeHHUI0
MaTeMaTHUeCKWX 3a/lad M 3aZlau W3 pa3/UuHbIX 00JsiacTeli HAyKU W peasibHOU
JKA3HMU.

®DyHKIUU U rpaduku

Oyukuusa.  [lepuoanueckne  ¢yHkuyMd. [IpomMeXXyTKM  MOHOTOHHOCTH
¢dbyHKUMH. MakcuMymMbl U1 MUHUMYMbI (QyHKUMU. Hanbosblilee ¥ HauMeHblilee
3HaueHHe (QYHKILIMU Ha IPOMEXYTKe.

TpuroHometrpuueckre (GyHKI[MH, UX CBOMCTBA U TPa(UKU.

[Toka3aTenbHas 1 orapupmMuueckas QyHKLMU, UX CBOKMCTBA U rPAQUKHU.



Wcnonb3oBaHre rpaduKoB (GYHKLMM s pellieH!s YpaBHeHUH U JIMHeMHBIX
CUCTEM.

Wcnonb3oBanve rpad@ukoB QyHKLMM [JJs1 WCC/IeJOBaHUSI TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPU DPeIleHWH 3a/lau U3 JPYruX yueOHbIX
TIpeIMETOB U peasibHOU JKU3HU.

Hauyana MmaTeMaTU4eCKOro aHa/Iu3a

HenpepriBHble (hyHKI[MKA. MeTo MHTEPBAJIOB /151 pellleHus] HepaBeHCTB.

[MpousBogHasi (yHkiMu. ['eoMeTpuueckuii U  (U3UUECKUN  CMBIC
TIPOU3BOJHOM.

[IpousBoAHbIe  5/leMeHTapHbIX  (QyHKUUH.  DPoOpMyabl  HaXOXAEHUs
TIPOU3BO/IHOM CYMMBbI, TIPOU3BE/IEHUST Y YaCTHOTO (DYHKIIWM.

[TpumeHeHVe TIPOU3BOAHON K MCCIe/I0BaHUI0 (DYHKIMA Ha MOHOTOHHOCTb U
9KCTpeMyMbl. HaxokgeHre HaubobIllero ¥ HauMeHbIIlero 3HaueHus: PyHKIMN Ha
oTpe3ke.

[IprMeHeHMe TPOWU3BOAHOM [JI1 HAXOXXAEHWs] HaWIyulllero pelleHust B
NPUK/IAJHBIX 3a/iauax, JJis OIlpefleJieHHsi CKOPOCTH TIpoLecca, 3aZaHHOro
dbopmy o umm rpadukom.

[TepBooOpa3sHast. Tabsuila mepBoobpasHbIX.

WNHurerpan, ero reoMeTpuyeckui U (U3WUECKUM CMbICI. BbluncieHue
uHTerpasa 1o ¢popmyne HotoToHa—JleiibHuIIa.



IVNIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHOTO TIpegMeTa «MareMaTHKa» [JO/DKHO 00ecrieunBaTh
JOCTI)KEHHe Ha YPOBHE CpeaHero o0Imero o0pa3oBaHus CaeyIOIINX JUUHOCTHBIX,
MeTarnpeMEeTHBIX U TTPeIMETHBIX 00pa30BaTeIbHBIX pe3y/IbTaToB:

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3yJ/ibTaThl OCBOEHWsSI IIPOrpaMMbl  yueOHOTO TMpeaMeTa
«MareMaTrka» XapaKTepU3yOTCS:

I'paxmaHckoe BoCIUTaHUe:

c(OPMUPOBAHHOCTEIO IPAXKAAHCKOM MO3UIMM 00YUarOI[erocsi Kak akKTHBHOTO
M OTBETCTBEHHOTO UjieHa pPOCCHHCKOTO o0OIecTBa, Tipe/iCTaBieHUeM O
MaTeMaTU4YeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/UUHBIX CTPYKTYp, SIBJE€HUMH,
nporielyp TPaKAAHCKOTo obilecTBa (BbIOOpBI, OMPOCHI W TIP.), yMeHUEeM
B3aMMO/IEWCTBOBATh C COLMA/JBHBIMA HWHCTUTYTaMA B COOTBETCTBUM C MX
GyHKUMSMY U Ha3HAUeHUEM.

[TaTproTyeckoe BOCTIUTaHUE:

c(hOpMHUPOBAHHOCTbIO POCCUMCKOW FPaXkAaHCKOW WJIEHTUUHOCTH, YBa)KEHUS K
TIPOLLIJIOMY U HACTOSILL|EMY POCCUHMCKOW MaTeMaTHKH, LIeHHOCTHBIM OTHOLLIEHHEM K
JIOCTYPKEHUSIM POCCUMCKMX MaTeMAaTUKOB U POCCUMCKOM MaTeMaTH4YeCKOM IIKOJIbI,
K HWCIO/Jb30BaHUI0 3THUX [OCTW)KEHUM B ADYTMX HayKax, TeXHOJIOTUsX, cepax
5KOHOMHUKHU.

J1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHMUS:

OCO3HaHUEM JIYXOBHBIX LIeHHOCTe! POCCHUICKOTO Hapo/a;
chOpMUPOBAaHHOCTBI0  HPABCTBEHHOIO  CO3HAHWS, STUYECKOTO TIOBeJeHMUs,
CBSI3aHHOTO C TTPAKTUYECKUM MPYMEHEeHUeM JOCTKEHUN HayKU U 1eITe/IbHOCThIO
yuéHOr0; 0CO3HAHWEM JIMYHOTO BK/Ia/ja B IOCTPOEHUe YCTOWUUBOTO Oy Ay1iero.

OCTeTuyeckKoe BOCIUTaHUe:

5CTETUYECKUM OTHOLLIEHWeM K MHUpPY, BKJIOUas 3CTETHUKY MaTeMaTH4eCcKHUX
3aKOHOMEPHOCTEeM, 00BEeKTOB, 3a/ay, pelleHnH, pacCyXJeHuw;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pPa3/IMYHbIX BU0B UCKYCCTBaA.

dursnyeckoe BOCIIUTAHUE:

chOpMUPOBAHHOCTBIO YMEHUs] TIPUMEHSITb MaTeMaTUuecKue 3HaHUs B
WHTepecax 3/J0pOBOT0 U Oe3oracHOro obpasa KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 3/I0POBbIO (370pOBOe THTaHUe, cOAaTaHCUPOBAaHHBIN PEXXUM 3aHATHN U

OT/IbIXa, peryJsipHas bu3nueckas aKTUBHOCTB); ¢bur3nueckoro
COBEpILEHCTBOBaHUS, rpu 3aHATUSIX CMIOPTUBHO-03[,0POBUTETBLHOU
JesITeNTbHOCTBIO.

TpyznoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM LIeHHOCTH TPYAOM00Us; UHTepecoM K
pa3MuHbiM  cepam  mpodeccHOHaTbHOM  JesATe/IbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPHUIOKEeHWSIMH, YMEHHEM COBepIllaTb OCO3HAaHHBIA BBIOOD
Oyayiieit mpodeccHd W peann30BbIBaTh COOCTBEHHbIE JKW3HEHHbBIE TI/IaHbI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHIO |
camMoobpa3oBaHUI0 Ha TMPOTSDKEHWW BCel >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
yUacCTHIO B pellleHrH TTPaKTUUeCKUX 3aJjau MaTeMaTUueCcKol HarpaB/leHHOCTH.

JKO0JIOrn4yecKoe BOCIIUTaHKe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMabHO-9KOHOMHUYEeCKUX MPOLIeCCOB Ha COCTOsIHME TPUPOAHON U COLIMA/IbHOU
cpeibl, OCO3HaHWEM TJio0aJIbLHOTO  XapakKTepa 3KOJOTUYecKUX Mpobiiem;
OopveHTalMell Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [Iisi pellleHusi 3a/jau B
o0macTh OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKM WX
BO3MO>KHBIX TIOC/IeICTBUM [I/Is1 OKpPY>Karollel Cpefibl.

[leHHOCTM HAyYHOTO TIO3HAHUSI:

c(hOpMUPOBAHHOCTBI0 MHUPOBO33PeHUs, COOTBETCTBYIOIIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKU U  OOIeCTBEHHOM TIPAaKTUKH, TIOHHMaHUEeM
MaTeMaTHUeCKOM HayKd Kak cdepbl UelOBeUeCKOW [esiTe/lbHOCTH, 3TarioB eé
pa3BUTUSI U 3HAUMMOCTU [l Pa3BUTHs LMBWIMU3Al[MH; OB/a/IeHUEM SI3bIKOM
MaTeMaTHKU M MaTeMaTH4ecKOu Ky/JbTYpOM KakK Cpe/ICTBOM TI03HAaHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 [esiTeIbHOCTh
WHAUBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHDIE PE3YJ/IbTATDI

MertaripejmMeTHble pe3y/bTaThl OCBOEHUs TMPOTpPaMMbl yueOHOTo rpeaMeTa
«MaTemaTuka» XapaKTepU3yrTCs OBJIaZileHueM YHUBepPCa/lIbHbIMU
no3sHaeame/nbHbIMU  OeliCMBUSMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCAAbHbIMU pe2yAsimueHbIMU O0eliCmausiMU.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneuugarom
¢opmuposaHue 6a308bIX KOZHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
MemoOo8  NO3HAHUSA  OKpyJcawowe20  Mupd;  NpPUMEHeHue  /102Uu4ecKux,
uccnedogamenbckux onepayutl, ymeHuti pabomams ¢ uHgopmayueti).

ba3oBble noruueckye JenCTBUSA:

* BBISIBJIITh U XapaKTepU30BaTh CYIlleCTBEHHbIE NTPU3HAKW MaTeMaTUYeCcKux
O00BEKTOB, TOHSTHM, OTHOLIEHUM MeXAy TOHSTUSIMU; (POPMYIUPOBATh
orpejesieHUs] TOHATWM; YCTaHaB/IWBaTh  CYIeCTBEHHbIM  TPU3HAK
K1accuyKaluy, OCHOBaHHUS [jisi 00O0OIIeHUsI W CpaBHeHHs, KpUTepUU
MIPOBO/IMIMOI'0 aHa/IN3a;



BOCTIpUHUMATh, (QOpPMYJMpOBaTh U  Mpeobpa3oBbIBAaTL  CYXK/EHUS:
yTBepAUTe/ibHble W OTpUliaTe/ibHble, eJWHWYHbIe, YaCTHble U 00llue;
YCJIOBHBIE;

BBISIB/IATh ~ MaTeMaThyecKhe  3aKOHOMEpPHOCTH,  B3aWMOCBSI3U U
NpOTHBOpeursi B (akTaX, [JaHHBIX, HaAO/IOEHUSIX U YTBePKAEeHUsX;
npejjiaraTh ~ KpUTepUU [/ BBISIBJEHUsS ~ 3aKOHOMEDHOCTeM U
NIPOTUBOPEYN];

JieflaTh BBIBOABI C MCIIOMb30BaHHWEM 3aKOHOB JIOTMKH, AeAYKTHBHBIX U
WHAYKTUBHBIX YMO3aK/H0UeHNU, YMO3aK/IFoueHHH 10 aHa/IoTHY;
TIPOBOJIUTD CaMOCTOSITe/TbHO JloKa3aTeJibCTBa  MaTeMaTUUeCKUX
yTBep)KJeHU (TIpsiMble ¥ OT TPOTHMBHOTO), BBICTPAaUBaTh apryMeHTal[HIo,
NIPUBO/IUTL TIPUMEPbl W KOHTPIIPUMEpPbl; 0OOCHOBBIBaTH COOCTBEHHbBIE
CY)KIieHUsI U BBIBO/IbI;

BbIOMpATh criocob pereHUs: yueOHOM 3aziaun (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOASILIUN C YUETOM
CaMOCTOSITe/IHO BbI/Ie/IeHHBIX KPUTEPHEB).

ba3oBble uccaefioBaTebCKUe AeCTBUS:

VICII0J/Ib30BaTh BOMPOCHI KaK MCCI/e/JOBaTebCKAA MHCTPYMEHT ITO3HaHWS;
dbopMy/poBaTh BOIIPOCHI, (UKCUPYIOIHE TIPOTHUBOpEUHe, IpoOIeMy,
yCTaHaB/IMBaTh  WCKOMOe UM  JaHHoe, (OpMUpOBAaTb  TUIIOTe3y,
apryMeHTUPOBAaTh CBOIO MO3ULUI0, MHEHUE;

TIPOBOJUTh CaMOCTOSITE/TbHO CTJIAaHUPOBaHHBIN 9KCIIePUMEHT,
WCC/iefIoBaHUe 110 YCTaHOBJIEHHWIO OCOOEHHOCTel MaTeMaTH4eCKOro
00BbeKTa, SIB/IEHHS, TIPOIeCCa, BBLISBJIEHUIO 3aBHUCHUMOCTeH  MeEXIy
00BeKTaMH, SIBJIEHHSIMH, TIPOL[eCCAMU;

CamMoCTOSITesIbHO (hOpMYy/IMPOBaTh 000011ieHNsI U BBIBO/IbI 110 pe3yJ/ibTaTaM
TIPOBeJIEHHOT0 HAO/MIO/IeHNs, WCC/Ie[IOBAHUs, OIleHWBAaTh [JOCTOBEPHOCTH
TI0/TyUeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 000011[eHN;

TIPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE Mpoljecca, a TakKe BbIJIBUraTh
TIPEe/INO/I0}KEHHs O €er0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ nHdpopmaruei:

BLISB/ISATH JAeUIUTEl MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX [T OTBeTa
Ha BOMPOC U [1Jis1 pellieHus 3ajauu;

BbIOMpaTh ~ MHGOpPMAL[MI0O U3  MCTOYHUKOB  DA3/IMUHBIX  THIIOB,
aHa/IM3UPOBaTh, CUCTEMATU3UPOBAaTh U UHTEPIPETUPOBATh UH(OPMALIUIO
pa3MUHbIX BUZOB U (DOPM TIpe/iCTaB/IeHuSI;

CTPYKTYpPUPOBaTh WH(OPMALIMIO, TPe/CTaB/IsITh €€ B pa3IMuHbIX (popmax,
WJUTFOCTPUPOBATh Ipaduuecky;



e OIIEHUBATh Ha/IE)KHOCTh UHpOpMaLN 1o CAMOCTOSITE/TEHO
copMyTMPOBaHHBIM KPUTEPHSIM.

2)  YHueepcanbHble = KOMMyHUKamueHble Oelicmeusi, obecneuugarom

c(hopMUPOBAHHOCMb COYUA/IbHBIX HABBIKOB 0OYUArOUUXCS.

Ob1ienue:

e BOCIpUHUMATh U (QOPMY/IUPOBaThb CYXKIEHUS B COOTBETCTBUU C
YCJIOBUSIMH M 1Ie/IIMU OOIIleHUsT; SICHO, TOUYHO, TPaMOTHO BbIpa>kaTb CBOO
TOUKY 3PeHUsI B YCTHBIX M TNMHCbMEHHBIX TEKCTaX, /laBaTh MOSCHEHUS TI0
XO7ly PeIleHus 3a/laui, KOMMEHTHUPOBATh ITOJTyUYeHHBIN pe3y/IbTarT;

e B X0Jie 00CY>K/IeHHs 3a/laBaTh BOIIPOCHI 10 CYIL[eCTBY 00CYKIaeMOU TeMBbl,
1Ipo0JieMbl, pelllaeMol 3a/jauu, BbICKa3bIBaTh W/eH, HalleJIeHHbIe Ha TTOMCK
pellleHus; COTMOCTaB/IATE CBOU CYXKIEHUS C CYKIEHUSMH [JIPYTHX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/iMude W CXOZCTBO TMO3WIUH; B
KOppeKTHOU (popMe (hopMyJIMPOBaTh pa3HOTJ/IaCHsi, CBOM BO3paKeHUs;

e TMpEeACTaB/sATbL  pe3yJabTaThl  peIleHWs  3a7jaud,  JKCTIepUMeHTa,
WCC/IeJOBAaHUSI,  TPOEKTa;  CAMOCTOSTENbHO  BbIOMpaTh  (dopmar
BBICTYTJIEHHSI C YUETOM 3a/1ay MPe3eHTal[ii U 0COOEHHOCTEH ayIUTOPHH.

CoTpyaHHUUeCTBO:

e T[OHHMMaTh W  WCIIO/b30BaTh  TIPEUMYIIeCTBAa  KOMaHAHOH
WHAVBU/IyaTbHOM pabOThI MU pellleHWH yueOHBIX 3a/jau; MPUHUMATh 11e/Tb
COBMECTHOH [IeATeNIbHOCTH, ITUIAHUPOBAaTh OpraHW3aljii0 COBMECTHOM
paboThI, pacripesiesisiTb BU/IbI pabOT, 10roBaprBaThCs, 00CYKJaTh TTPOLieCC
1 pe3ynbTar paboTel; 060011[aTh MHEHUSI HECKOTBKUX JTFOZIEH;

e yYacTBOBaTh B IPyNNoBbIX (hopmax paboThl (00CyKAeHuss, 0OMeH MHEHHH,
«MO3TOBBIE INTYPMBl» W HWHBIE); BBINNOJHATE CBOK YacThb pabOThI U
KOOD/IMHUPOBaTh CBOU [I€HCTBUS C [ADYTUMM WieHaMU KOMaH7bI;
OlleHHMBaTh KaueCTBO CBOEr0 BKJaZia B OOIIWI TPOJYKT II0 KPUTEPHSM,
cchopMy/IMPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUS.

3) YHueepcaibHble  pezy/nsimueHble Oeticmaus, obecneyusaiom
¢hopmuposaHue cMbIC08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 JAUYHOCMU.
CamoopraHu3aLus:

COCTABJISATh TUIaH, a/IFOPUTM pellieHUs 3a/laul, BLIOUPATh Criocob pelieHus ¢
YUETOM UMEIOIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMeHTHUPOBAaTh
1 KOpPEKTUPOBATh BapUaHTHI PellleHuH C yUéTOM HOBOW MH(OpMaI[1H.

CaMOKOHTPOJIb:

e B/aJeTh HaBblKaMU [I03HaBaTelbHOM pe(eKCMM KaK OCO3HaHUS
COBepILlaeMbIX JeHCTBUMA U MBICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaTOoB;
BAa/leTb crocobamMu  CcaMOTMpPOBEPKHM, CaMOKOHTPOJIi —Tpoljecca U
pe3yJibTaTa pellleHHsi MaTeMaTUUeCKO# 3aZiau;



e TMpeJBU/eTh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb MpU pelLIeHUun
3a/jlauyi, BHOCHUTb KODPEKTHBBI B [eSITelbHOCTb Ha OCHOBE HOBBIX
00CTOSATENBCTB, JaHHBIX, HAWJeHHBIX OIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

e OI[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I[eli W YCJIOBUSIM, OOBSICHATH
TIPUYMHBI TOCTY)KEHUSI WU HEJOCTW)KEHUS] pe3y/bTaTOB [leATeTbHOCTH,
HaXOJUTb OIIMUOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INIPEJIMETHDBIE PE3YJ/IBTATBI

OcBoenue yueOHOro Kypca «Arebpa U Hauajla MaTeMaTUYECKOTO aHa|3a»
Ha ypOBHe cpejHero o0Iriero obpa3oBaHHsS JO/DKHO 00eCrieunBaTh JOCTHDKEHHE
CJIeIYIONINX MpeIMEeTHBIX 00pa3oBaTe/IbHBIX pPe3y/IbTaToB:

10 KITACC

Yucia ¥ BBIYUC/TICHUA

OnepypoBaTh MOHATUSMM: palMOHAJbHOE U JeMCTBUTENbHOE YMCIIO,
0OBIKHOBEHHasI U ieCATUYHAst IPpO0b, MPOLIEHTHI.

BbinonHATh  apu¢MeTHUecKWe — orepaluu € pal[uOHa/JbHbIMU U
JleCTBUTETbHBIMU YMC/IaMHU.

BhIMOSTHATE TIPUOIMKEHHBIE BBIUMC/IEHUS, UCTIO/B3Ys TIPaBUIa OKPYIJIeHHs],
Jlef1aTh TIPUKUAKY U OLIEHKY pe3y/ibTaTa BbIUMC/IeHUM.

OrneprpoBaTh MOHATUSIMU: CTeNeHb C Le/bIM [OKa3aTejeM; CTaHJapTHast
dopma 3anMcu [IeWCTBUTE/NILHOIO UWC/Ia, KODeHb HaTypa/JbHOW CTeleHu;
VICII0J/1b30BaTh MOAXOASAIIY0 (hOPMY 3aluCH [|eHMCTBUTETbHBIX UKCes JJ1s PelleHus
MpaKTUUeCKHX 3a/lau Y Npe/iCTaB/IeHUs JaHHbBIX.

OrneprpoBaTh MOHATUSIMUA: CUHYC, KOCUHYC Y TaHI'€HC MPOU3BOJILHOTO YTIJIa;
WCTI0/Th30BaTh 3aIlvCh TIPOM3BO/ILHOTO yTJia uepe3 obpaTHbIe TPUTOHOMETPHUYeCKHe
byHKIMH.

YpaBHeHus U HepaBeHCTBA

OnepypoBaTh TIOHSATUSMU: TOXKJE€CTBO, ypaBHEHHe, HEPaBEHCTBO; LieJioe,
palLMoHaIbHOE, UPPAaLMOHA/IbHOE YPaBHEHWE, HePaBeHCTBO; TPUIOHOMETPUUECKOe
ypaBHEHUE;

BhITmoTHATE TTpeoOpa30BaHus TPUTOHOMETPUUYECKHUX BBIPaXKEHWM W pelllaTh
TPUTOHOMETpHUUEeCKHe YPaBHEHHS.

BruimosiHATE TpeoOpa3oBaHUs 1e/biX, PallMOHA/IbHBIX W HpPpaLMOHA/IbHBIX
BbIDa)KEHWW W  pellaTb OCHOBHble TWIbl  LieJbIX, palMOHANbHBIX U
VppalMOHaIbHbIX YpPaBHEHUMN U HepaBEeHCTB.

[IprMeHsSI T ypaBHEHUSI U HepaBeHCTBA [Jis PellleHus MaTeMaThueCKuX 3aau
Y 3a7au M3 Pa3/IMUHBIX 00/acTeli HAYKW U peaibHOM JKU3HHU.



MojienipoBaTh peajibHble CHUTyal[dd Ha s3blke aureOpbl, COCTaB/STh
BBID&)KEHUS], YpaBHEHMs, HepaBeHCTBA IO YCJOBUIO 33/laud, HWCCAe0BaTh
TOCTPOEHHbIe MO/Ie/IM C UCIIO0/Ib30BaHUEM arirapara aareOph.

DyHKIMU ¥ rpaduKu

OmneprpoBaTh MOHATUSAMU: (PYHKLMS, CrIOCOOBI 3a/jaHusi (GyHKIMH, 06/1acTh
orpejie/ieHUs] ¥ MHO)KeCTBO 3HaueHWW (YHKUUM, Tpapuk (QYyHKLIUMU, B3aUMHO
oOpaTHbie PYHKLIWH.

OneprpoBaTh TOHATHSIMUA: UYETHOCTb M HEUETHOCTb (PYHKLMW, HYIH
(GyHKLWN, TIPOMEXXYTKHA 3HAKOMOCTOSIHCTBA.

Wcnonb3oBaTh rpadvku GyHKIMM [J1s pellieHUs] YypaBHeHUH.

CTpouth ¥ uvTaTh rpayvkv JTUHEMHOW (DYHKLMM, KBaJpPaTHUYHOU (DYHKLIUH,
CTereHHOM (PYHKLIUHU C L|e/IbIM IOKa3aTe/eM.

Wcrnonb3oBaTh rpapukd (PyHKUN [Jjid  UCC/IeJOBaHUsI TPOLIECCOB U
3aBUCUMOCTeN TIpU pellleHuy 3afiau U3 APYrux yueOHbIX TIpPe]MeTOB U peasibHOU
)KU3HH; BbIpaXKaThb (POPMYy/IaMH 3aBUCUMOCTH MeX/y BeJIMUYMHAMM.

Hauana MmaTeMaTHuecKoro aHaausa

OnepupoBaTh TOHATUSIMU: TIOC/E€/IOBaTebHOCTb, apudMeThueckas U
reoMeTpuyecKast Mporpeccumu.

OmnepupoBaTh TIOHATUSIMHU: OeckoHeuHO yObIBaroljasi reoMeTpuUyeckKas
nporpeccusi, cymma 6eCKOHeUHO yObIBaroIIieil reoMeTpruueCcKo Mporpeccuy.

3aziaBaTh MOC/e/JOBaTe/IbHOCTUA Pa3/IMUHBIMU CII0COOaMM.

Wcnonb30BaTh CBOMCTBA TOC/e0BaTeIbHOCTEN Y TIPOTPeCcCUid /il pelleHus
peasibHBIX 3aZlau MIPUK/IaJHOTO XapaKTepa.

MHoxecTBa H JIOTUKa

OnepupoBath MOHSATUSIMUA: MHOKECTBO, OTepaljuy HaJi MHOXKeCTBaMHU.

Vcrionb30oBaTh  TeOPETUKO-MHOKECTBEHHbIM — anmapar s ONWCaHus
peasbHbIX TIPOLIECCOB U SIBJIEHWH, TP pelleHuM 3ajad U3 JPYruX yuyeOHBIX
1peMeTOB.

OnepupoBaTth  TOHSITUSIMU: oripefie/ieHle,  TeopeMma,  CJe/ICTBUe,
[10Ka3aTesibCTBO.

11 K/TACC

Yucaa 1 BbIYMC/IeHUSA

OnepupoBaTh TIOHATUSIMU: HaTypajibHOe, 1eJioe UHCJIO; HCII0/b30BaTh
TPU3HAKU [1eJIMMOCTH LIeJIbIX YMCesl, pa3/ioKeHue Uucjia Ha TMPOCTble MHOXKUTEU
[l peleHus 3ajau.

OneprpoBaTh MOHATHEM: CTeTIeHb C Pal[MOHA/IbHBIM ITOKa3aTesIeM.

OrneprpoBaTh TOHATUSIMU: JOorapyu(dM uwuc/ia, AecsiTUYHble W HaTypasibHble
JorapuMsl.



YpaBHeHus 1 HepaBeHCTBa

[IpuMeHATb CBOWMCTBa CTerleHW [Jii MpeoOpa3oBaHUsl — BbIpa)KeHUM;
oreprpoBaTh TOHATUSIMM: TIOKa3aTelbHOEe ypaBHEHHWe W HepaBeHCTBO; pelllaTh
OCHOBHbI€ THUIIbI TTI0Ka3aTelbHbIX YPaBHEHU 1 HepaBEeHCTB.

BuimosiHSATE  mpeoOpa3oBaHUs  BbIDa)KeHUH, COfiepXKallliX Jiorapudmsi;
OMeprpoBaTh MOHATUSIMU: JIOTapu(MUUECKOe YpaBHEHME M HEPaBEHCTBO; pellaTh
OCHOBHbI€ THIIbI JIorapuMUUeCKUX ypaBHeHUI U HepaBeHCTB.

HaxouTh pellieHUsi IPOCTEMIIINX TPUTOHOMETPUUECKUX HePaBeHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMa JIMHEMHBIX YpPaBHEHUN U e€ pellieHue;
VICII0J/Ib30BaTh CUCTEMY JIMHEHWHBIX YPABHEHWH /1Jis1 pellleHUs] MPaKTUYeCKUX 3aZau.

HaxouTh peliieHUs1 MPOCTEUIIINX CUCTEM U COBOKYITHOCTEM paljMOHa/IbHbIX
ypaBHeHU U HEpaBEeHCTB.

MojienipoBaTh peasibHble CHUTyal[id Ha s3blke aureOpbl, COCTaB/ISTh
BBID&)KEHUS], ypaBHEHMs, HepaBeHCTBA W CHUCTEeMbl [0 YCJOBHUIO 3a/lauM,
MCCJIeIOBaTh MIOCTPOEHHBIE MOJIe/H C UCTIOIhb30BAHKEM arifapara aareophbl.

DyHKIMU ¥ rpaduKu

OnepupoBaTh TMOHSATUSIMU:  TepyUoAUuYecKas  (YHKLHUs, TIPOMEXYTKU
MOHOTOHHOCTM ~(YHKLMM, TOUKM 3KCTpeMyMa (yHKUUM, Haubosibillee U
HavMeHblllee 3HaueHUs1 (YHKIMM Ha TIPOMEXYTKe; HCIOMb30BaTh WX IS
vcceloBaHus (PYHKIWH, 3a[jaHHOM rpadKOM.

OnepupoBarh MOHATUSAMU: TpayKU MOKa3aTeabHOM, JIorapuMUUecKou U
TPUTOHOMETPUUECKUX (PYHKIMH; n300pakaTh UX Ha KOOPAWHATHOM TJIOCKOCTH U
WCII0/Ib30BAaTh IJisl pellieHus1 YypaBHeHU 1 HepaBeHCTB.

M300pakaTh Ha KOOpJWHATHOMN TUIOCKOCTH IPaQUKH JTMHEWHBIX ypaBHeHUH
Y MCI0JIb30BaTh UX [I/Is1 pellleHus] CUCTeMbI JIMHEWHbIX YPaBHEHUH.

Wcnonb3oBaTh rpadvikd (QyHKUUM [Js  WCCAe[lOBaHUS TIPOLIECCOB U
3aBUCUMOCTEH U3 IPYTUX yUeOHbBIX JUCIUTUINH.

Hauana MmaTeMaTHuecKoro aHaausa

OnepupoBaTh MOHATUSMU: HerpepbiBHas (YHKLYS; POM3BOAHAs (QYHKLIWU;
WCII0/Tb30BaTh reOMeTPHUUYECKUM 1 (PU3nUeCKri CMbIC/I IPOM3BOAHOU /IJisl pellleHUsT
3a/au.

HaxouTh Mpou3BO/jHbIE 3/IeMeHTapHBIX (PYHKI[UM, BEIUUC/IATH POM3BO/IHbIE
CYMMBI, TIPOM3Be/IeHUs], YaCTHOTO (DYHKLIUIA.

Vcrionb30BaTh MPOU3BOAHYIO /i1 UCC/Ie0BaHUS (DYHKLIMM HA MOHOTOHHOCTb
Y 9KCTPEMYMbI, TIPUMEHSITh Pe3y/IbTaThl UCC/Ie/IOBaHMUs K TTOCTPOEHUI0 TpadUKoB.

Vcrionb30BaTh TPOU3BOAHYIO [Jii HAXOX/AEHWsS Hawlydlllero pelleHusi B
TIPUK/IaJHBIX, B TOM YMCJ/Ie COLMaTbHO-9KOHOMHUYECKUX, 3aJadax.

OnepvpoBaTh TMOHATUSIMU: TiepBooOpasHasi W UWHTerpaj; IOHUMAaThb
reoMeTpUYeCcKri U (pU3UUeCKUM CMBIC/T MHTerpasa.



HaxoauTh mepBOoOOpa3Hbie 37eMeHTApHBIX (DYHKIMH; BBIUHUC/IATH UHTErpas
1o ¢popmyne HetoToHa—J/IetibHUIIa.

Periath mpuK/IaZiHble 3aJjaui, B TOM UHC/Ie COIMATbHO-3KOHOMUUECKOTO
¢u3nUecKoro xapakrepa, CpeZicTBAaMU MaTeMaTUUeCKOro aHa/lu3a.



TEMATHUYECKOE IVTAHUPOBAHUE

10 K/TACC
Ko/snuyecTBO 4acoB OJIeKTPOHHbIEe
Ne HaunmMeHoBaHMe pa3/je/ioB U TeM (udpossbie)
KouTtposibHablie | IIpakTnuyeckue
n/n NporpamMMsbI Bcero o0Opa3oBaTe/bHbIe
padoTsI padoThI
pecypchl
MHoO>KeCTBa palMOHAJ/IbHBIX U
1 eUCTBUTE/LHLIX unces. PalioHansHbIe 14 1 Brbmaoreka HOK
A - ran https://m.edsoo.ru/1568aba3
ypPaBHEHUS ¥ HepaBeHCTBa
9 @OyHkMK U rpadvku. CTerneHs C Lie/bIM 6 bubmmoreka IIOK
II0Ka3aTeJjiemM https://m.edsoo.ru/1568aba3
3 ApudmeTrueckuii KOpeHb N—0M CTeleHH!. 18 1 Bbubmioreka IIOK
VppauyoHanbHble ypaBHeHUs U HepaBeHCTBa https://m.edsoo.ru/1568aba3
dopmyibl
4 T I/II;OI};OMQT un. TpuroHoMeTpuyeckue 23 2 Eumiorexa HOK
p PHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUsI
5 ITocegoBaTe/IbHOCTH U IIPOrPeCcCUu 3 Eumiorexa HOK
A porp https://m.edsoo.ru/1568aba3
5 [ToBTOpEHUe, 06001TIEHNE, CHUCTEMATH3AIHS 4 1 bubmmoreka IIOK
3HaHUN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
Ne HanmMeHoBaHMe pa3/je/ioB U TeM (udpossbie)
KonTtposbablie | IIpakTHueckue
n/n NporpamMMsbI Bcero oOpa3oBaTe/bHbIE
padoTsI padoThI
pecypchbl
CreneHb C paljMOHaIbHBIM TTOKa3aTeneM.
1 [TokazaTtenbHasi GyHKLMS. [Toka3aTebHbIE 12 1 Bubmmorexa TIOK
YHEHHEA https://m.edsoo.ru/f11c4afd
ypPaBHEHHs1 U HepaBeHCTBa
Jlorapudmuueckasi QyHKLUSI.
2 HorapniMquCKHe beaB}?eHI/m 51 12 1 Bubmmoreka LIOK
p yp https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
TpuroHomeTpuueckue QyHKLAU U UX
3 r paCl)I/IKI/I T iFOHOMer)Iz,qu]j{I/Ie 9 1 Bubmiorexa [JOK
P P P https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
N Bbubmioreka IIOK
4 II B 2 1
POMSBOAHAA. LIPHMEHEHHE HPOMSBOAHOH 3 https://m.edsoo.ru/f11c4afd
5) WHTterpasn v ero npumMeHeHus 9 BuGmuorexa [JOK
p p https://m.edsoo.ru/f11c4afd
N Bbubnuoreka LIOK
6 CHCTeMbI ypaBHeHHif 12 1 https://m.edsoo.ru/f11c4afd
bubmioTeka LIOK
4 HaryparnbHbie i Lesibie wncna 6 https://m.edsoo.ru/f11c4afd
3 [ToBTOpEeHMe, 06001IeH1e, CCTeMaTH3aLUs 19 1 bubnuoreka LIOK
3HaHUM https://m.edsoo.ru/f11c4afd
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMOBI

10 K/TACC
Kopg .
ITpoBepsiemble MpejMeTHbIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM
NpoBepsAeMoro .
o0pa3oBaTe/IbHOM MPOrPpaMMBbI CpeJHEro 001ero 06pa3oBaHus
pe3yJ/bTaTa
1 Yuicia ¥ BBIYMCTIEHHS
1.1 OmnepupoBaTh  TMOHSATUSMH:  pallMOHaNIbHOE UM [JIeMCTBUTENbHOE  YHCIIO,
00OBIKHOBEHHasl U JleCcsiTUYHasi pobb, MPOLIeHThI
1.2 BbimonHATe apudmMeTHyecKre orepanyd C paldoHaJbHbIMUA U JIeMCTBUTE/bHBIMU
YHCIaMH
1.3 BrIrosiHATE pUOMKEHHBIE BHIUMC/IEHNS], UCTIOMb3Ysl PABU/Ia OKPYTJIeHMS, /1e/1aTh
TIDUKU/IKY Y OLIEHKY pe3yJ/ibTaTa BhIYMCAeHU!
OneprpoBaTh MOHATUSMU: CTeleHb C LieJIbIM IOKa3aTesieM, CTaHZapTHas ¢dopma
1.4 3aMucH JIeHCTBUTENbHOTO 4YMC/a, KOPeHb HaTypa/lbHOM CTereHH; HCIOIb30BaTh
NOAXOJALYI0 (OPMY 3alMCH JeHCTBUTE/IBHBIX UMCes /IJIs1 PellleHUs PaKTUYeCKHX
3a/jau M Npe/iCTaB/IeHUs JaHHbIX
OnepupoBaTh TMOHATHSIMU: CHUHYC, KOCMHYC U TaHI€HC IIPOM3BOJIHOIO YIIa;
1.5 VICTI0/1b30BaTh 3aIMCh MPOM3BOJILHOTO yIJia yepe3 oOpaTHble TPUTOHOMEeTpUUecKHe
byHKIMN
2 YpaBHeHUs U HepaBeHCTBa
OnepupoBaTb TIOHSATUSIMM: TOXKJECTBO, YypaBHEHHWe, HepaBeHCTBO, IeJioe,
2.1 palroHasbHOe, UppaljioHa bHOe YpaBHEHHEe, HepPaBeHCTBO, TPUTOHOMETPUUECKOe
ypaBHeHue
29 BbimonHaTe npeobpa3oBaHUs TPUTOHOMETPUYECKMX BBIDAKEHWM U pelllaTh
TPUTOHOMEeTpHYeCKHe ypaBHEeHHS
BeimonHATE  mpeoOpa3oBaHMsl  LiebIX, palMOHANBHBIX M HMPpaLMOHAIBHBIX
2.3 BbIpa)KeHUI U pelllaTh OCHOBHbIE TUIIBI Lie/IbIX, PALIMOHAIbHBIX U UPpPaljMOHa/IbHBIX
ypaBHEHHI U HepaBeHCTB
24 [IpuMeHsATH ypaBHEHWs W HepaBeHCTBA [yisl pelleHHs] MaTeMaTU4YeCKHX 3a7ad U
3a/1a4 M3 pPa3IMYHbIX 00/1acTell HAaYKW M peaslbHOW >KU3HU
MopenvpoBaTb peasibHble CUTYal[Md Ha si3bIKe ajreOpbl, COCTABJISATb BBIPAXKEHHUS,
2.5 ypaBHEHHUsI, HeDaBeHCTBA T10 YCIOBHIO 33/laui, MCC/Ie/I0BATh MMOCTPOEHHbIE MO/E/H
C MCTI0/Ib30BAHKEM amrapara anareophbl
3 OyHKLUU U TpadvKu
OnepupoBaTh TMOHATUAMHU: (PYHKLUsS, CrMOCoObl 3ajaHus GYHKUMH, 0071acTh
3.1 orpefieJieHUs] U MHOXXECTBO 3HaueHWW (QYHKLUUU, TpapuK (QYHKLUU, B3aUMHO
oOpaTHbie PYHKLIUU
3.2 OnepupoBaTh TMOHATUSMU: UYETHOCTb M HEUETHOCTb (YHKLUM, HYIU (YHKLUH,
TIPOMEXKYTKH 3HaKOMOCTOSIHCTBA
3.3

Wcnonb3oBath rpadviku (PyHKLMH /7151 pellieHusl ypaBHeHU




3.4 CrpouTh ¥ uuWTaThb TrpauKu JIUHEWHOM (YHKLMY, KBaJpaTUUHOU (QYHKLMH,
CTereHHOM (PYHKLIMU C 1]eJIbIM TT0Ka3aTesieM
Vcnonb3oBate rpayKu (PyHKLMH /17151 UCCeJOBaHMs TIPOLIECCOB U 3aBUCUMOCTeM
3.5 TIpY pellleHnH 3a/iau U3 pyTUx yueOHbIX MpeJMeTOB U peabHOM >KU3HHU, BbIPaXKaTh
¢dbopMyamMy 3aBUCMMOCTHU MeX/ly BeJTMUMHAMU
4 Hauvana matemaTtrueckoro aHanusa
4.1 OneprpoBatb  NOHATHUAMU:  IOC/E€0BaTebHOCTD, apupmeTHueckas U
reomMeTpuyecKasi IporpecCcuu
4.0 OnepupoBaTh MOHATHSIMU: OeCKOHEeYHO yObIBarolljasi reoMeTpUyecKasi porpeccus,
cymMma 6eckoHeuHO yObIBaroIieii reoMeTpUyeCcKOU POrpeccuu
4.3 3aziaBaTh MOC/IeJ0BaTeIbHOCTH Pa3/IMUHBIMU CIIOCOOaMU
4.4 Ncnons3oBaTh CBOMCTBAa TMOC/€0BaTeIbHOCTEM W TMPOrPeCcCUi [Jisg pelleHUst
peasibHbIX 3a/iau NPUK/IQJHOrO XapakTepa
5 MHo>kecCTBa U JIOTHKA
5.1 OneprpoBaTth NOHATUSAMU: MHOXXECTBO, Ollepaliiy HaJ, MHOXKeCTBaMH
52 Vicnonb3oBaTh TeOPeTHMKO-MHOXKECTBEHHBIM amrapar /s OIMCAHWS peasbHbIX
TIPOLIECCOB U sIBJIEHWH, MPU pellieHUH 3a/au U3 IPYTUX YueOHbIX MTpeIMETOB
5.3 OnepupoBaTth NOHATUSIMU: OIpe/ie/ieHre, TeopeMa, C/1efICTBHe, [J0Ka3aTeIbCTBO
11 KJIACC
Kopg .
IIpoBepsieMble IpeAMeTHbIE Pe3y/IbTaTbl 0CBOEHHA 0CHOBHOH
NpOBepPsAeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMBbI Cpe/JHero o01ero 00pa3oBaHus
pe3y/bTara
1 Yucna v BbIYKUCIEHUS
OnepupoBaTh MOHATUAMU: HaTypa/bHOe, Lieloe YKC/I0; WUCIO0/b30BaTh MPU3HAKU
1.1 JeMMOCTH LleJIbIX 4YKCesI, pas/io’KeHue YKCla Ha IPOCTble MHOXUTeNIU /IS
pelleHust 3aa4u
1.2 OneprpoBaTh MOHSITUEM: CTeleHb C PAlJMOHAIbHBIM TOKa3aTe/ieM
13 OnepupoBaTh TMOHATUSIMM: JIOrapu(M 4YKC/IA, [JeCATUYHble W HaTypajbHble
) Jiorapu¢mbl
2 YpaBHeHUs1 U HepaBeHCTBa
[TpuMeHsTH CBOWMCTBAa CTereHW [jisi TpeoOpa30BaHUs BbIpa)KeHWH, ONeprpOBaTh
2.1 TIOHATUSIMU: TOKa3aTe/lbHOE ypaBHEHHe U HepaBeHCTBO; pellaTb OCHOBHbIE THIIbI
TIOKa3aTesbHbIX YPABHEHNUM U HEPAaBEHCTB
BrIrosiHATE TipeoOpa3oBaHust BEIPAXKEHHH, COZIePIKALLUX JIOTapyu(MbI; OTIepUPOBAaTh
2.2 MOHATUSIMU: JIOrapu(MHUUECKOe ypaBHEHHe M HepaBeHCTBO; pellaTb OCHOBHbIE
TUIIbI JIorapu(MUUeCKHUX ypaBHEeHU U HepaBeHCTB
2.3 HaxoguTs pelieHys IpOCTENIIMX TPUTOHOMETPUYECKMX HEDABEHCTB
24 OneprpoBaTh MOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHUM U €€ pelleHue;
) VICM0/Ib30BaTh CUCTEMY JIMHEMHbIX YPaBHEHUH //1s1 pellieHus] MPaKTUUecKuX 3aau
2.5 HaxoauTb pemieHusi NpPOCTEMIIMX CHACTEM W COBOKYIHOCTEM palMOHa/IbHbIX




ypaBHEHI/Iﬁ Y HEDABEHCTB

MO,E[EI[I/IPOBaTb pea/ibHbIe CUTydlIMHW Ha A3bIKE aJ'IFE6PBI, COCTaBJIATh BbIPpA’Ke€HUNH,

2.6 ypaBHEHHsl, HepaBeHCTBA M CHUCTeMbl [0 YCJOBHIO 3a/laud, WCC/Ie[0BaTh
TIOCTPOEHHbIe MO/Ie/TY C UCI0/Ib30BaHKWEeM arrapara ajareopsl
3 DYHKLIMU U TpavKU
OnepupoBaTb TIOHSATUAMU: TepyUouueckast (GyHKLUS, TTPOMEXYTKH MOHOTOHHOCTH
31 GYHKIUM, TOUKM 3KCTpeMyMa (YHKLWMH, HauOosiblllee W HauMeHblllee 3HAUeHUs!
' (bYHKLMM Ha TIPOMEXXYTKe; UCTI0/Ib30BaTh UX /ISl UCC/IeloBaHus YHKLMH, 3alaHHON
rpahrKkomM
OnepupoBaTb MOHATUSAMU: TpadUKU TIOKasaTeIbHOW, JorapuMUUecKod U
3.2 TPUTOHOMETPUYeCKUX (QYHKIMIA; h300pakaTb UX Ha KOOPJAMHATHOM TIOCKOCTH U
VICTI0J1b30BATh /i71s1 PellleHus ypaBHEHUI U HePaBeHCTB
33 M300paxaTh Ha KOOPAWHATHOW TIOCKOCTH TpadMKH JMHEWHbIX YPaBHEHUH U
) VICII0/1b30BaTh MX /I PellIeHHs] CUCTEMbI JIMHEeHHBIX YpDaBHEHUN
3.4 Ncnons3oBath rpadvku GyHKLMM /i UCC/IeOBaHus TPOLIECCOB M 3aBUCUMOCTeM
) 13 IPYTUX yueOHbIX AUCHUTIIAH
4 Hauana maTemaTueckoro aHaausa
OnepupoBaTh TOHSATUSIMU: HerpepbiBHass (GYHKLMs, TPOW3BOAHAas (YHKLWY;
4.1 HCII0/Tb30BaTh TeOMeTprUUecKuii U hr3uueCcKruil CMbIC/ TIPOM3BOIHOM /IJisl pelleHust
3a/a4
4 HaxoauTh TmpOM3BO/HBIE 3/leMEHTapHbIX (YHKLMM, BBIYUCISATb TPOU3BO/HbBIE
) CYMMBI, TIPOU3Be/IeHHs], Y4aCTHOTO (QYHKIUMN
43 Wcrnonb30BaTh MPOM3BOAHYIO [Ji WMCCAe0BaHUSI (PYHKLIMM Ha MOHOTOHHOCTb U
) 5KCTPEMYMbI, IPUMEHSTh Pe3y/bTaThl UCC/e/J0BAHMUs K TIOCTPOEHHUIO rpaMKOB
44 Vcnonb3oBaTh TPOM3BOJAHYIO [IJIi  HaxOX/JeHWs HaWIyuylllero pellieHUs B
' TIPUKJ/IQ/IHBIX, B TOM UKCJ/Ie COL[Ma/IbHO-9KOHOMWUECKUX, 3aiauax
45 OmnepupoBaTh MOHATUSIMU: TTIepBO0Opa3Hast U MHTeTpasl; TIOHUMaTh TeOMeTPUUeCKUH
) Y (U3UYeCKUI CMBIC/ UHTerpasa
46 HaxoauTte mepBooOpa3Hbie 3/ieMeHTapHbIX (YHKLUWN, BBIYUCASITb WHTErpaa Io
' dopmyne HetoToHa — JletibHuUIla
47 Pemath mnpukiaZHble 3ajaud, B TOM YHC/Ie COLMATbHO-9KOHOMUYECKOTO |

q)HBquCKOFO XdpaKTepad, CpeACTBAMH MATEMdATHUUYECKOT'O dHaJ/I13d




ITPOBEPSAEMBIE 3J/IEMEHTBI COAEP KAHUA

10 K/IACC
Kopg IIpoBepsieMbIH 3/IeMeHT CO/iepP)KaHUsA
1 Yuc/ia ¥ BbIUMC/IEHUS
ParvioHasibHble unciia. OOBIKHOBEHHBIE U JIeCATUUHbIE POOH, MPOLIEHTHI, OeCKOHEeUHbIe
11 rneproauveckrie apobu. ApudmeTuueckre oOrepaldd C pal[iOHAJbHBIMUA UHMC/IaMH,
' rpeoOpa30BaHus YMC/IOBBIX BhIpaKeHH. [IprmeHeHne 1pobeit ¥ MPOLIEHTOB /ISl pelleHus
TIPUKJIQJIHBIX 3a/lay U3 Pa3/JMUYHbIX OTpac/ei 3HaHWW 1 peasibHOW )KU3HU
HeticTBUTebHBIE uunca. PalloHanbHble W MppalMOHanAbHble uucaa. ApudMeThueckue
1.2 orepaliu C [JeUCTBUTEIbHBIMUA UHWC/IaMH. [IpUO/MKEHHBIE BBIYMC/IEHUS, TIpaBUIA
OKpYT/IeHUs1, NPUKHU/KA 1 OlleHKa pe3y/ibTaTa BbIUMC/IeHUN
Crenenb C 1jeibiM mnoka3aresieM. CraHzapTHasi (opma 3alucy J1eliCTBUTE/NbHOTO YMCIIa.
1.3 Wcnonb3oBanve moaxopsiiedi ¢opMbl 3amucU  JeMCTBUTENbHBIX UWCen [Jisi  pelleHus
MPAaKTUYECKUX 3a/]au M TIpe/iCTaB/IeHUs JJAHHbBIX
14 ApI/I(bMETI/IIlECKI/Iﬁ KOpeHb HaTypaJibHOM cTerneHu. JlelcTBUs ¢ apudMeTHUeCKUMU KOPHSIMU
HaTypa/IbHOW CTeTeH!
15 CHHYC, KOCUHYC U TaHTe€HC UWCI0OBOr0 aprymeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOTO apryMeHTa
2 YpaBHeHUsI U HEPAaBEHCTBA
2.1 To>KJecTBa M TOXK/eCTBeHHBIE TTPeoOpa30BaHus
29 [TpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpakKeHHH. OCHOBHBIE TPUTOHOMETPHUECKHE
hopmyJibl
2.3 YpaBHeHHe, KOpeHb YpaBHeHUsi. HepaBeHCTBO, pellieHre HepaBeHCTBAa. MeTo/, UHTepBaJ/iOB
2.4 PeriieHue 1je/bIX U APOOHO-pAlMOHA/ILHBIX YPaBHEHU Y HEPABEHCTB
2.5 PellleHre MppallMOHAIbHBIX YPaBHEHUY U HEDABEHCTB
2.6 PellleHre TPUrOHOMETPUUECKUX YPaBHEHUN
27 [IpuMeHeHre ypaBHeHWIM M HepaBEeHCTB K peIllleHWI0 MaTeMaTUueCKuX 3aZiad U 3a7iau U3
) Pa3/IMYHbIX 00/1aCTe HAYKU U pPealbHOU YKU3HU
3 DYHKIMU U TpadyKu
3.1 DyuKIWs, criocobwl 3aaaust GyHkimn. I'paduk dyHkimm. B3anMHo obpatHbie hyHKIMN
39 OO6sacTh ompefiesieHUsT 1 MHOXKeCTBO 3HaueHud GyHKimn. Hymu dyHkiun. TIpomexyTku
) 3HAKOMOCTOSIHCTBA. YETHBIEe U HeUETHBIE (DYHKIMU
33 CreneHHasi GyHKUUS C HaTypaJbHbIM U LieJIbIM TIOKa3aTesieM. Eé cBolicTBa U rpaduk.
CBoticTBa ¥ rpadMK KOPHsI N-0Ol CTereHu
3.4 TpuroHomeTpuueckass OKPY)KHOCTb, OTpeJiefieHe TPUTOHOMETPUUeCKUX  (yHKIUH
YMCJI0BOrO apryMeHTa
4 Hauana MmaTemMaTH4eCKOro aHajaiu3a
41 [TocnemoBaTenbHOCTH,  CocoObI  3aflaHUs  TTOC/Ie[OBaTe/bHOCTeH.  MOHOTOHHBIE
T110CJ1e/J0BaTe/IbHOCTH
4.2 Apudmetnueckass UM TreoMeTpuUYeckass — Tmporpeccud. beckoHeuHO — yObIBarolrast

reomerpuueckasi rmporpeccus. Cymma 0OeCKOHeuHO yObIBarommiel TreoMeTpHUUeCKOM
niporpeccur. Popmysa CI0XKHBIX MPOLIeHTOB. Vcriosib30BaHUe TTPOTPecCcry Jijisi peleHUst




peasibHBIX 3a/iay NMPUKJIAHOTO XapaKTepa

5 MHoeCTBa 1 JIOTUKa
MHOXXeCTBO, Orepaljuy Haj, MHOXXecTBaMu. Iuarpammbl Jiliepa — BenHa. [IpuMeHeHue
5.1 TeOpPeTUKO-MHOXXeCTBEHHOI'0 arirapara /[Jisi OMUCaHUsl peasibHbIX TPOLIeCCOB U SIBJIEHUH,
TIPU pellieHny 3a/jad 13 JPYTuX yueOHbIX MpeIMEeTOB
5.2 OrnipeziesieHue, TeopeMa, C/1e[ICTBHe, J0Ka3aTeTbCTBO
11 KV/TACC
Kop IIpoBepsieMblii 371eMeHT CO/lep)KaHUsA
1 Uuicia v BEIYUC/IeHUS
1.1 HaTypasnbHble U Lienbie urcia. [Ipu3Haku eIMMOCTHU Lie/bIX Unces
1.2 CreneHb C palMOHaIbHBIM MOKa3aTenemM. CBOKCTBA CTENeHU
1.3 Jlorapudm umcia. [lecaTiuHbie U HaTypasibHbIe J0raprudMbI
2 YpaBHeHUsI U HepaBeHCTBa
2.1 [Tpeo6pa3oBaHue BhIpAKEHUH, CO/IePIKAIIUX JIOTapHU(bMbI
2.2 [Tpeo6Gpa3oBaHue BbIpaKEHUH, CO/IEPKAIIUX CTENIeHU C parjioHa/IbHBIM TI0Ka3aTeeM
2.3 [IpyMepbl TPUTOHOMETPUUECKUX HepaBeHCTB
2.4 [TokazaTenbHble YpaBHEHUS] U HEPaBEHCTBA
2.5 Jlorapumuueckre ypaBHeHUs1 1 HepaBeHCTBa
26 CI/ICTSMLI JIMHEHHBIX ypaBHEHUH. PellleHvie TpUK/IagHBIX 3a/lau C TOMOILIBI) CHUCTEMBbI
JIMHEMHbIX YpaBHEeHUN
2.7 Cucrembl U COBOKYITHOCTH palldOHa/IbHBIX YPaBHEHUM U HEPAaBEHCTB
2.8 [IpyMeHeHre ypaBHEHWH, CUCTeM W HePaBeHCTB K peIlIeHHWI0 MaTeMaTH4yeCKuX 3ajad U
3a/lau U3 pas3MyHbIX 00/1acTeil HAyKU U peasbHOM KU3HU
3 DyHKIUU U TpadyKu
3.1 ®yukuus. [lepuoanueckue ¢pyHKimU. [IpoMeXXyTKM MOHOTOHHOCTH (PyHKUMH. MaKCHMyMBbl
1 MUHUMYMBbI GyHKIur. Hanbosibiiee 1 HauMeHblIee 3HaueHe GYHKIIMH Ha TIPOMEXKYTKe
3.2 TpuroHomeTrpuueckue GyHKLWU, UX CBOMCTBA U TpaUKu
3.3 [TokazaTenbHas U jiorapu@muyeckast QyHKIMM, UX CBONMCTBA U rPapUKu
3.4 Vcrionb3oBaHue rpauKoB (DYHKIMI /1J1s1 pellieHUs] YypaBHEHUM U TMHeWHBIX CUCTeM
Wcnonb3oBanve rpadukoB GyHKUMW [AJS WUCC/Ie[OBaHUsl TPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTODble BO3HHUKAIOT TPU DEIIeHWH 3a/lad W3 [PYTUX yueOHbIX MpeJMeTOB W peabHOMN
JKA3HU
4 Hauyana maTemaThueckoro aHaausa
4.1 HenpepriBHble GyHKIMU. MeTo/ MHTepBasIOB [ijisl pellieHrs HePaBeHCTB
4.2

[TpousBogHas GyHKLMK. ['eoMeTprueCcKnii ¥ GU3NUeCKUI CMbIC/ IPOU3BOJHOM




[Tpon3BogHble 3/1eMeHTapHbIX (QYHKUMNA. DOpMy/bl HaxXOXK[eHWs IPOW3BOJHOW CYMMBI,

4.3
TIPOM3Be/IeHHs ¥ YaCTHOTO (QYHKIUH

4.4 [TpumeHeHMe TIPOU3BOAHON K MCC/IE0BAHMIO (DYHKI[MII HAa MOHOTOHHOCTh W 9KCTPEMYMBI.
Haxo)/ieHre HauboJIbIlero ¥ HaMMEeHBIIIeTo 3HaueHus: QYHKILIMU Ha OTpe3Ke

45 [lpuMeHeHWEe TIPOU3BOAHOW /11 HAXOXK/EHWUs HAWIYUlllero pelleHdus B TIPUK/IAJHBIX
3a/1auax, /I/isl OnpejiesieHks CKOPOCTH TPOLIeCca, 3aJaHHOT0 (OpPMYJIOl Hu rpagukoM

4.6 [TepBoo6pa3sHasi. Tabsuila mepBooOpa3HbIX

4.7 WHTerpan, ero reoMeTpuueckuii M (U3WUECKWI CMBIC/. BbIuMcieHrne WHTerpasa Iio

dbopmyne HetoToHa — JleliOHuIla




IIPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop
npoBepsieMor
0 TpeGoBaHUs

IIpoBepsiemble TPeOOBAaHUS K MPEAMETHBIM pPe3y/IbTaTaM 0CBOEHHSI 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl CpPe/JHero o01iero 00pa3oBaHusi

BnajseHve MeTojjaMM [10Ka3aTe/bCTB, aArOPUTMaMK pelleHUs 3ajay; yMeHHe
(¢opMyMpoBaTh M ONeEpUpPOBaTh IOHATHUSIMU: OIpe/ie/ieHue, akchoMa, Teopema,
C/le[iICTBHe, CBOWCTBO, TPU3HAK, [0Ka3aTelbCTBO, PaBHOCH/bHbIE (OPMYIUPOBKHU;
NPUMEHSATh UX; yMeHHWe (OpMyaMpoBaTh 00paTHOe ¥ TMPOTHBOMOIOKHOE
yTBep)KJeHWe, TIPUBOJUTL TIPUMepbl W KOHTPIPUMEphl, MCIO/Ib30BaTh METOZ
MaTeMaTUyeCKOW WHAYKIWY; TIPOBOAWUTH JlOKas3aTeslbHble DPACCYXJeHUs Tpu
pellleHWM 3aJjau, OLIeHMBATb JIOTMUECKYI0 TPaBUIBHOCTh PacCyX/eHUuM; yMeHHe
OlepupoBaTh  TMOHATUSAMU:  MHOXKECTBO,  IIOJIMHOXKECTBO,  OMNepaluu  Haj
MHOYKeCTBaMH; yMeHHe MCI10/Ib30BaTh TeOPeTUKO-MHOXKeCTBEeHHbIN arrapar [ijis
OTMCAHUsI peasibHBIX TMPOLIeCCOB U SIBJIEHUM U TIPU PelleHuH 337iady, B TOM YHCIie U3
JIpYyTUX y4eOHBIX TpeJMeTOB; yMeHHe OIepUpoBaTh MOHATUSIMU: rpad, CBs3HBIM
rpad, JepeBo, LMK/, rpad Ha TJIOCKOCTH; YMeHHe 3a/laBaTh U OMUCHIBATHb rpadbl
Pa3/IMUHBIMM CIIOCOOAMU; MCTI0/Ib30BaTh rpadbl IPU pellieHnH 3a/jau

YMeHue onepupoBaTh MOHATHSIMU: HaTypajbHOE UMCI/IO, Lie/loe UMC/IO, CTeNeHb C
Lle/IbIM TI0Ka3aTesieM, KOPeHb HaTypa/lbHOM CTeleHH, CTelleHb C PpaljiOHa/JbHbIM
roKasareseM, CTelleHb C JeMCTBUTeIbHBIM IOKasaTeseM, JorapupM 4ucia, CHHYC,
KOCMHYC U TaHreHC IPOM3BOJILHOTO YMCJA, OCTAaTOK [0 MOAYJ0, palMOHanbHOe
YKC/I0, UppallMOHaIbHOe YKMC/I0, MHOXKeCTBa HaTypaibHbIX, Le/IbIX, pPal[MOHA/IbHBIX,
JleMICTBUTE/IbHBIX YMCes; YMeHHe UCII0/1b30BaTh NPHU3HAKU [1eIMMOCTH, HAUMEeHbILNH
o01uii 1enMTeNTb ¥ HauMeHblllee o0IIiee KpaTHOe, airOpUTM EBK/H/a TIPH pellieHu
3a/lay; 3HaKOMCTBO C Pa3/IMYHbIMU MO3ULIMOHHBIMU CHCTEMaMH CUMC/IeHUS]; YMeHHUe
BBITIOJTHSTH BBIUMC/IEHWE 3HAUEHUH M MpeoOpa30BaHUsl BBIDAXKEHUM CO CTETIeHSIMHU U
norapu¢mamy, Tipeobpa3oBaHUs [IpPOOHO-PAlIOHANBHBIX BBIDAKEHUH; yMeHUe
OTepUpOBaTh TIOHSATUSIMU: TI0C/Ie[l0BaTe/IbHOCTb, apudMeThyeckas TpOrpeccus,
reoMeTpyuyeckasi — Tporpeccusi, 0OecKoHeuHO  yObIBaroijas  reomeTpuyeckas
MpOrpeccysi; YMeHHe 3a/laBaThb I10C/e/0BaTebHOCTH, B TOM UHC/Ie C IOMOLLbIO
peKyppeHTHbIX (OpMyJ/; yMeHHe OIepUpOBaTh MOHATUAMU: KOMILIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMILIEKCHbIe YMC/Ia, MOAY/Ib W apryMeHT KOMILJIEKCHOTO 4YMCIIa,
¢opma 3amucH KOMIUIEKCHBIX uuces (TeoMeTpUueckasi, TPUTOHOMeTpUuecKas U
anrebpanyeckast); yMeTb TIPOU3BOJUTh apuMeTHUecKre JAelCTBUS C KOMILIEKCHBIMU
YyKC/aMy; TIPUBO/IUTE MIPUMeEpPh] MCIO/b30BaHUSI KOMITJIEKCHBIX UKCeJT; OllepupoBaTh
MOHATUSIMU: MaTpulia 2X2 U 3X3, ornpe/ie/iuTe/lb MaTPUL[bl, TeOMETPUYECKUIA CMBIC/T
orpejienuTens

YMeHve  omnepupoBaTh  MOHSATUSMHU: paLyoHa/bHble,  HWppalLMOHa/bHEIE,
roka3saTesibHble, CTeTleHHbIe, JiorapupMuueckrie, TPUrOHOMeTpUUecKre ypaBHeHUs U
HEpaBeHCTBAa, HX CHUCTEMbl; YMeHHe OlepupoBaTh IOHATUSIMU: TOXX[ECTBO,
TOXKZleCTBeHHOe Tpeobpa3oBaHre, ypaBHeHHe, HepaBeHCTBO, CUCTeMa ypaBHEHUN U
HEepaBeHCTB, PaBHOCW/IBHOCTb ypaBHEHW!, HEpaBeHCTB U CUCTeM; yMeHHe pellaTb
ypaBHeHUsl, HepaBeHCTBa M CHUCTeMbl C TOMOILBI0 Pa3/IMYHbIX TPUEMOB; pellaThb
ypaBHeHMsl, HepaBeHCTBA M CHCTeMbl C T[apaMeTpOM; TNPUMEHSTb YpaBHEHUs,




HEpaBeHCTBa, MX CHUCTeMbl J/s1 pelleHds MaTeMaTUueCcKWx 3ajady U 3ajad M3
pa3/IMYHbIX 00/1aCTel HaYKK U peasibHOU YKU3HU

YMeHuve orneprpoBaTh MOHATUAMU: (QYHKLMS, YETHOCTh (PYHKLMM, NEPUOUUYHOCTD
(yHKL[MM, OrpaHWYeHHOCTb (YHKL[MM, MOHOTOHHOCTb (YHKLIMH, 3SKCTPEMYM
¢byHKuM, Haubosblllee W HauMeHbIllee 3HaueHWsT (YHKUMM Ha TIPOMEXYTKE,
HerpepbiBHas (YHKLMS, acMMITOThI rpaduka (yHKLMM, IlepBasi W BTOpas
MpoW3BO/iHasi (PYHKLUM, TeOMeTpUYeCKUil U (U3NUYeCKUil CMBICJ TPOU3BOHOM,
repBooOpas3Hasi, omnpezie/IEHHbIN WHTerpaa; yMeHHe HaxO[WTb aCUMITTOThI Tpaduka
(GYHKLMY; yMeHHe BBbIUMC/ISITH NPOM3BOJIHbIE CYMMBI, [POM3BeJ|eHNs], YaCTHOTO U
KOMITO3ULMM (PYHKLIMM, HAaXOJWUTh ypaBHEHME KacaTeabHOW K TpauKy (QYHKLIUU;
yMeHHe HaxXOJWTh MPOU3BOJHbIE 3/1eMEHTapHbIX (DYHKIMI; YMeHHe MCII0/1b30BaTh
MPOM3BO/IHYIO /ISl UCC/ieloBaHUsl QYHKLIMM, HaXOAUTh HaubOo/blIe U HauMeHbLIe
3HaueHus1 (PyHKLMM; CTPOUTh rpapvky MHOTOY/IEHOB C MCIIO/Ib30BaHUEM arirapara
MaTemMaTUuecKoro aHajau3a; TNpPUMEHSATb TPOM3BOJHYIO [JJ/I1  HaxOXJAeHHUs
Hawlyulllero pelleHusl B NPUK/IAJHbIX, B TOM YUC/e COLMa/JIbHO-3KOHOMUUECKUX U
(bu3nuUecKux 3aj1auax; HaXOJUTh IIOMIAAX U 00bEMBI (DUTYDP C MIOMOILBI0 UHTETPaIa;
NPUBOJUTh  TMpPUMepbl  MaTeMaTUUecKoro  MOJE/JUPOBaHUs C  IIOMOLIBIO
v depeHMaIbHBIX YPaBHEHUMN

YMeHue oriepupoBaTh TMOHATUSAMU: TrpaduK GyHKUMM, oOpaTHas QyHKLus,
KOMMOo3uLus GyHKLWH, TMHeHas QyHKLus, KBaJipaTUyHast (PyHKLMs, paljioHalIbHast
GbyHKUMs, cTemeHHass (QYHKLUS, TpUrOHOMeTpuuyeckue GYHKUWH, oOpaTHbIe
TPUrOHOMeTpUUYeCKHe (YHKLMM, TOKa3aTesrbHas U Jiorapudmuueckas (QyHKLUY;
yMeHHe CTpPOUTh TpapuKu U3yuyeHHbIX (GYHKLUN, BBINIOJIHATL TMpeoOpa3oBaHUs
rpadukoB (QyHKUMMA, UCHOAb30BaTh TrpaduKd [Jis HW3y4YeHUs] T[IpOLIeCCOB U
3aBHCUMOCTeN, TNpU pelleHru 3aJau U3 ApPYrux ydyeOHBIX TpeJMEeTOB W 3ajiau U3
peanbHON >KW3HM; BbIpaXaTb (OPMYy/JIaM{ 3aBUCUMOCTH MeXAy Be/MYMHaMU;
WCIT0/1b30BaTh CBOWCTBA U rpadyKy (PYHKLMM A/1s1 pelleHs] ypaBHeHUM, HepaBeHCTB
M 337lau C TapaMeTpaMy; M300pakaThb Ha KOOPAWHATHOW TIOCKOCTHM MHOKECTBA
pellleHrl YpaBHEHUM, HepaBEeHCTB U UX CUCTEM

YMeHue periath TEKCTOBbIE 3a/jaul Pa3HbIX THIIOB (B TOM UKMCJ/Ie Ha MPOLIEHTHI, 101U
Y uYacTH, Ha [BW)KeHWe, paboTy, CTOMMOCTb TOBApOB M YCJIYT, HAJOTH, 3a/jaud W3
o61acTy yrnpaB/eHus: TMYHBIMUA U ceMelHbIMU (PMHaHCaMM); COCTABJISATh BhIPDAyKeHUS,
ypaBHeHUs], HepaBeHCTBAa M KX CUCTeMbl IO YC/IOBHIO 3aZlauM, HCC/Ief0BaTh
roJiyueHHOe pellleHHe M OLeHMBAThb I[1PaBJOMNOA0OHOCTb pe3y/bTaTOB; yMeHHe
MO/leIMpOBaTh peasibHble CUTYalluy Ha S3blKe MaTeMaTHUKU; COCTAB/ISATh BbIpAa)KeHUS,
ypaBHeHHsl, HepaBeHCTBA W MX CUCTeMbl 1O YCJIOBUIO 3aJjaud, MCC/Ie[0BaTh
MOCTPOEHHbIE MOJe/I C HWCIIOJIb30BaHMEM arrapaTta anreOpbl, WHTEePIPeTHPOBATh
T10JIyYeHHbIN pe3ybTar

YMmeHue omnepupoBaTh TOHATHSIMM:  CpefiHee  apuMeTHUecKoe, MeJuaHa,
HauOosiblllee UM HAaUMeEHbINlee 3HAaueHWs, pa3MaX, [JWCIIePCHs], CTaH/apTHOe
OTK/IOHEHWe  4YuCIoBOro Habopa; yMmeHWe  U3B/IeKaTb, HWHTEPIPETHUPOBAThb
vHbOpMalIo, Tpe/CTaBJIeHHY0 B TabiuijaXx, Ha /JuUarpaMMax, rpadukax,
OTpPa)Kalolllyl0 CBOMCTBA peasbHbIX TMPOLIECCOB U SIBJIEHWM; TPeJCTaBIsATh
“HGOPMALMI0 C TIOMOIIBI0 TabJUI] W [JUarpaMM; HWCC/IeZ0BaTh CTaTUCTUUYECKHe
JlaHHble, B TOM 4YMCJle C TIpUMEHeHHeM TrpaUuuecKuX MeTOJO0B M 3J1eKTPOHHBIX
cpeACTB; rpadHUUeCKy UCC/IeJ0BaTh COBMECTHBIE HAaOJTIO/IeHUsI C TIOMOIIIBbIO THarpaMm
paccerBaHUs U IMHEWHOM perpeccuu

YMeHWe OrepupoBaTh TIMOHATHUSAMH: CAy4YaliHBIA OIBIT M C/Iy4ailHOe COObITHe,
BEPOSITHOCTh ~ CJIYUAWHOTO  COOBITHS; YMEHWe BBIYMC/ISTH BEPOSITHOCTb  C




WCII0/Ib30BaHMEM TpaUuecKuX MeTO/0B; NPUMEHSATb (POPMY/bl C/IOKEHUSI W
YMHO)XEeHUSI BepOsITHOCTeH, (opMy/y IOJHOW BeposiTHOCTH, (Gopmyny beprHymy,
KOMOMHATOpHbIe (DaKThl U OPMYJIbI; OLEHUBaTh BEPOSITHOCTH PeasibHbIX COOBITH;
yMeHHe OlepupoBaTh MOHATUSAMHU: ClyuyaiiHas Be/JMYMHA, pacrpejesieHue
BEpPOATHOCTEM, MaTeMaTUUeCKoe O)XKU/laHve, JUCIepCUs U CTaHJapTHOe OTKJIOHeHHe
CJlyyaliHOM BeJIMUMHBL, (DYHKLMM pacripefie/ieHus W IUIOTHOCTM PaBHOMEPHOTIO,
10Ka3aTe/IbHOI0 ¥ HOPMAaJIbHOTO pacrpefie/ieHUl; YMeHHe HCIO/b30BaTh CBOMCTBA
M3yUYeHHbIX pacrpefie/ieHdl [Jis pellieHUs 3a/iay; 3HaKOMCTBO C TMOHSATUSMU: 3aKOH
00JBILINX UKMCesT, METO/Ibl BELIOOPOUHBIX MCC/Ie/JOBAHUIM; YMEHMEe TIPUBOAUTE IPUMEPHI
MPOSIB/IEHUS] 3aKOHAa OOMBIIMX YucCesl B TMPUPOJHBIX U OOIIeCTBEHHBIX SIBIEHUSX;
yMeHHe OIepupoBaTh IMOHATHSIMU: COUeTaHue, IepecTaHOBKa, YMCJIO COYeTaHWH,
YHC/IO TIepecTaHoOBOK; 6MHOM HbIOTOHA; yMeHue pUMeHSTh KOMOMHATOPHBIE (haKThI
Y pacCyKJeHus il pellieHUs 3a/ay; OLeHUBAThb BEPOSITHOCTU peasibHbIX COOBITHA;
COCTaBJISATh BEPOSITHOCTHYIO MOJle/Ib U UHTEePIPETUPOBATh NOMYUYeHHbIM pe3y/ibTaT

YMeHuve orepupoBaTb MOHATHSIMU: TOUKa, MpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO,
OTpe30K, J1yY, BeJIMUMHA yTJa, JIOCKUU YroJ, ByTPaHHbIM yroJl, TPEXTpaHHbIN yToJl,
CKpelLMBaolLMecs: TNpsiMble, MapasvleNlbHOCTh U TeprHeHAUKY/ISIPHOCTb MPSMbIX U
TJIOCKOCTEM, Yroa MeXAy MpSMbIMH, Yrojl MeXJy MpsSIMOM U IJIOCKOCTBIO, YToJl
MeX[ly TJIOCKOCTSIMU, PAaCcCTOsIHME OT TOUKW [0 IIJIOCKOCTH, PACCTOSIHUE MEXIY
MpPSIMBIMH, PacCTOSIHME MeXXIY MJIOCKOCTSMU; YMEHHe UCII0/Ib30BaTh IPU pelleHUH
3aZlau u3yueHHble (paKTbl U TeOpeMbl IJIaHUMEeTPUH; YMeHHe OLieHWBaTb pa3Mepbl
00BEKTOB OKPY)KAIOIIero MHpa; CTPOWTh MaTeMaTU4YeCKhe MOJIe/Td C TTOMOII[BO
reoMeTpUUeCcKUX TMOHATUM M BeMUMH, pelllaTh CBsi3aHHble C HUMHU IpaKTUUYecKue
3aj,auu
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YMeHve omepupoBaTh TOHATUSIMM:  TIOMIaAbL  Gurypbl, 00BEM  GUryphl,
MHOTOTPAaHHHK, TIPaBU/bHBIA MHOTOTDAaHHUK, CeueHWe MHOTOTPaHHMKA, Kyo0,
rapasijesienunes, Npyusma, nNMpamMua, (uUrypa U noBepxHOCThb BpallleHUs], LUIUH/P,
KOHYC, 111ap, cdepa, nomajs cdepsl, MomaLb NTOBEPXHOCTH NUPaMU/ibl, TIPU3MBI,
KOHyCa, LWIuH/pa, 00bEéM Kyba, MPsIMOYrObHOIO Iapasesenunesa, nipaMuzibl,
NpU3Mbl, LWIWHJAPA, KOHyCa, 11apa, pa3BEPTKa IOBEPXHOCTH, CeYeHHs KOHyca U
LWIVHApA, Mapa/ule/ibHble OCUM W/IM OCHOBaHWIO, CeyeHue Ilapa, IUIOCKOCTb,
Kacaroujasacsl cepsl, LAIWHAPA, KOHYCa; YMeHUe CTPOUTh CeueHHue MHOrOIpaHHMKaA,
n300pa’kaTh MHOTOTPAaHHUKH, (UTYPhI U IOBEPXHOCTU Bpall|eHUs], UX CeUeHUsl, B TOM
ylycae C TIOMOLIbK 5/IeKTPOHHBIX CpEe/CTB; yMeHUe T[PUMEeHSITb CBOMCTBA
reoMeTpUuecKux (Uryp, CaMoCTosITeNIbHO (POPMYJ/IMPOBATh OMpe/ieieHrst U3y4aeMbIX
¢uryp, BbIIBUraTh TMIOTE3bl O CBOMCTBAaX M NPH3HAaKax reoMeTpUUeCKUX (QUryp,
000CHOBBIBaTh WM OTPOBEpraTh WX; yMeHUe MPOBOAUTH Kiaccudukauio Gpuryp mo
Pa3JIMUHBIM TMIPHU3HAKaM, BBITIOJHATh HE00XOJMMbIe JOTIOHUTE/bHbIE TIOCTPOeHHUSI
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YMeHHe omnepupoBaTh TOHSATUSMH: [ABWKEHHE B TPOCTPAHCTBE, Iapasuie/ibHbIN
repeHoC, CUMMeTPHs Ha IJIOCKOCTH M B TIPOCTPAHCTBe, TIOBOPOT, Npeobpa3oBaHue
nozo6wust, moj00HbIe PUTYPBI; YMEHHe Pacrio3HaBaTh PaBHbIE U TIO/I00HbIE GUTYDEI, B
TOM UHC/ie B TIPUPOjIe, UCKYCCTBE, apXUTEKTYype; HCII0/Ib30BaTh reOMeTpUUYeCKHe
OTHOLLIEHUS] TIPU PeLIeHWH 33/jau; HaXOAWUTh T'eOMEeTPUYeCKHe BeJMUMHBI (ZJIFHA,
yToJ1, TJIOIa/ib, 00bEM) MPU PEIIeHUM 3a/jau U3 APYTUX YYeOHBbIX TIPEJMETOB U W3
peasibHOM JKWU3HU; YMEHHEe BBIUMC/IATH TeOMEeTPUYeCKHe BeTMYMHbI (JMHA, YroJ,
Tionjaib, O0BEM, TUIOIIAZb TOBEPXHOCTU), HWCIOJB3YS H3yueHHble (OPMYJbI U
MeTOJbl, B TOM YHCJIe: TJIOMafb TOBEPXHOCTH IHPaMHUAbI, TPU3MBI, KOHYCa,
LWIMHpa, TUIomab cdepbl; 00bEM KyOa, NpPSMOYTOJBLHOTO apaslierenuresa,
MUPaMUZbI, TIPU3MBI, LIWIMHAPA, KOHYCa, IIapa; yMeHHe HaXOAWUTb OTHOLIEHHe
00BEMOB TOI0OHBIX Uryp
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YMeHHe OIepupoBaTh TIOHSTHUSIMU: TIPSIMOYTOJIbHAsi CUCTeMa KOOpJAWHAT, BEKTOp,
KOOPZVHATBI TOUKH, KOOPJMHATHI BEKTOPa, CyMMa BeKTOPOB, MTPOM3Be/IeHe BEKTOpa
Ha YMCJIo, pa3/ioKeHWe BeKTopa 1o 0a3ucy, CKasisipHOe Ipou3BefieHHe, BeKTOPHOe
NpOM3Be/ieHre, YTo/l MeX/Ay BeKTOpaMH; yMeHHe WCIIOb30BaTh BEKTOPHBIA U
KOODJJMHATHBIM MeTOoJ| [ pellleHuss TeOMeTPUUecKUx 3afiad W 3ajau [Jpyrux
yueOHbIX TIPeJIMETOB

13

YMeHne BbIOMpaTh TOAXOJAIMIMI MeTO[ [ pelleHus 3a/aud; [TOHHMaHHe
3HAUMMOCTH MaTeMaTUKU B W3yueHWU TPUPOJHBIX U 0OIIeCTBeHHBIX TPOLIECCOB U
sIBJIeHUM; YMeHHe paclio3HaBaTb IPOsIBJieHHMEe 3aKOHOB MaTeMaTWKU B MCKYCCTBeE,
yMeHHe TIPUBOJUTHL NPUMepbl MaTeMaTUUeCKUX OTKPBITUM POCCHUHCKOM W MHPOBOU
MaTeMaThUueCKOW HayKu




INIEPEYEHDB 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPSIEMbBIX HA

EI'D ITIO MATEMATUKE
Kop IIpoBepsieMbIii 3/IeMeHT CO/ieP>KaHUA
1 Uucsia ¥ BBIYMC/IEHUS]
1.1 HarypanbHbie u 1jesbie yrcia. [IpyU3HaKky JeJIMMOCTH Le/bIX UUCe
12 ParroHanbHbIe urcia. OObIKHOBEHHbIE U AeCATUUHBIE pOOU, MPOLIeHThI, OeCKOHeUHbIe
) riepuoAuYecKre 1pobu
13 ApudmeTtrueckuit KOpeHb HaTypajabHON cTernieHd. [leiicTBUsi C apudMeTUUeCKUMU
KOPHSIMU HaTypa/IbHOM CTeIleH!
14 CreneHb C Lie/bIM TIOKa3aTesieM. CTereHb C pallMOHAIbHBIM TIOKa3aTeseM. CBOMCTBa
CTereHu
15 CHHyC, KOCUHYC U TaHT'€HC YMC/IOBOIO aprymeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI'eHC
YMCJI0BOrO apryMeHTa
1.6 Jlorapudwm umncia. /lecaTiuHble U HaTypasibHble J0raprudMbl
HeiicTBUTeNbHBIE uncia. ApudMeTUUecKre orepauyyd C JeCTBUTE/NbHbIMU UKCTIaMU.
1.7 [Tpubnv>KEéHHBIe BBIUMC/IEHUS, TIpaBW/Ia OKPYT/eHUsl, TIPUKKKA U OLleHKa pe3ysbTaTa
BbIUMCJIEHUN
1.8 ITpeobpa3oBaHue BbIpayKeHUH
1.9 KowmmniekcHble urcia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Llesble 1 1poOHO-paAIIOHAIBHBIE YPABHEHHUS
2.2 VppaljvioHa/ibHble ypaBHEeHUsI
2.3 TpuroHomerpuyeckue ypaBHeHUs!
24 [TokasarenbHble U jiorapudMruyeckre ypaBHeHus!
2.5 Ilesibie 1 IpPOOHO-paIOHA/IbHBIE HEPABEHCTBA
2.6 VppaljroHa/ibHble HepaBeHCTBa
2.7 [TokasaresnbHble U jiorapudmMuyeckrie HepaBeHCTBa
2.8 TpuroHomeTpuueckue HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTH ypPaBHEHHI M HEPAaBEHCTB
2.10 YpaBHeHVs1, HepaBeHCTBA U CUCTeMbI C lapaMeTpaMu
211 MaTpuija CUCTeMBbI JIMHENHBIX YpaBHEHUU. Onipesie/IMTe/Ib MaTPHULIbI
3 DYHKIMU U TPaUKU
31 @OyHkus, crocobbl 3azaHus  QyHKUuM. [paduk ¢yHKUuMM. B3aumHO o0OpaTHBbIe
) byHkiuu. UéTHble v HeuéTHble QyHKIMU. [Teproguueckue GyHKIMN
Ob6mnactb ompeieleHUsT W MHOXKECTBO 3HaueHWd GyHKuun. Hymm — pyHKImm.
39 [TpomMeXXyTKM 3HaKOIMOCTOSIHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (YHKIIMU. MaKCHMyMbl
) U MUHUMyMBl GyHKUuM. Haunbonbliiee ¥ HavMeHblllee 3HaueHWe (GYHKUUM Ha
TIPOMEXKYTKE
33 CreneHHasi (yHKLMsI C HaTypa/JbHbIM U LiefbiM MoKa3aresem. E€ cBoiicTBa M rpaduk.
CBoiicTBa M rpadvK KOpHsI n-0i CTerneHu
3.4 TpuroHomeTpryeckre GYHKLMH, UX CBOMCTBA U rpaduKu




3.5 ITokasartenbHas 1 jorapupmMuyeckast GyHKIMH, UX CBOWCTBA M rpauKu
36 Touku pa3peiBa. ACUMNTOTHI rpadukoB ¢yHKLM. CBOMCTBA (YyHKLMM, HENPepbIBHbIX
Ha OTpe3Ke
3.7 [TocnejoBaTeIbHOCTH, CITOCOOBI 3a/IaHUST TOC/IeI0BATE/TLHOCTEH
3.8 ApudmeTtnueckasi U reoMeTpuueckasi nporpeccur. Popmyra CI0XKHBIX MPOLIEHTOB
4 Hauasia MaTemMaTuecKoro aHaausa
4.1 [Tpou3BogHast pyHKiMU. [Tpor3BoHbIe 37IeMeHTapHbIX (QYHKIWN
[lprMeHeHre TPOM3BOJAHONM K MCCAeJOBaHWI0 (YHKIMA Ha MOHOTOHHOCTb U
4.2 3KCTpeMyMbl. HaxokgeHue Haubosiblllero W HavMeHbIero 3HaueHHsi (YHKLMMA Ha
oTpe3kKe
4.3 [TepBoobpa3sHasi. UiHTerpan
5 MHO>KeCTBa 1 JIOTUKa
5.1 MHOXXeCTBO, onepaliui Haji MHOKecTBaMU. /IuarpamMmmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTh M CTaTUCTUKA
6.1 OrnvcaresibHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaToprka
7 ['eomeTpust
7.1 DUrypsl Ha MJI0CKOCTU
7.2 IIpsiMbIe ¥ IJIOCKOCTU B IPOCTPAHCTBE
7.3 MHOrorpaHHUKU
7.4 Tesia v TIOBEPXHOCTHU BPAIl|eHUS
7.5 KoopnHaTtel 1 BEKTOPBI
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