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ITOSACHUTEJ/IbHASA 3AITNCKA

YuebHbI Kypc «Anrebpa ¥ Hayaja MaTeMaTUUeCKOTO aHaau3a» SIB/SeTCs
OJHUM 13 Hanbosiee 3HAUMMBIX B TIPOrpPaMMe CpefHero obOiero oOpa3oBaHWMS,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH o0ecrieurBaeT WHCTPYMeHTa/bHYI0 0a3y A/st
M3yueHUs] BCeX eCTeCTBEHHO-HAyYHbIX KYPCOB, a C APYTrOM CTOPOHBI, POPMUPYET
noruueckoe U abCTpakTHOe MbIllJIeHre 00yuaroIyMxcsi Ha ypOBHe, He0OX0IUMOM
JJisT OCBoeHHs1 MHGOPMaTHKH, 00111eCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYTUX
JUCLUIUIMH. B paMkax AaHHOTO yueGHOro Kypca oOyuarolfuecsi OBJafleBarOT
YVHUBEPCAJbHBIM SI3bIKOM COBDEMEHHOM HayKu, Koropasi (OpMy/IupyeT CBOU
[OCTW)KEeHHs] B MaTeMaTU4eCcKou (popme.

YuebHBIN Kypc anreOpbl ¥ Hadajg MaTeMaTUUeCKOTO aHa/iv3a 3aK/a/bIBaeT
OCHOBY /i YCIIeITHOTO OBJiaZieHUss 3aKoHaMu (U3UKWA, XUMUH, OHOJIOTHH,
TIOHUMaHUsI OCHOBHBIX TeH/IEHIVM pa3BUTHSI SKOHOMUKH U 00I1IeCTBEHHOM >KU3HHY,
TMO3BOJ/ISIeT OPUEHTUPOBATbCS B COBPEMEHHBIX IIM(PPOBBIX U KOMITbIOTEPHBIX
TeXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh UX [/Is AajbHeliero obpa3oBaHus U B
TIOBCEe/THEBHOM >KW3HU. B TO >Ke Bpemsi oB/jiaZieHWe aOCTPAaKTHBIMM U JIOTHYECKU
CTPOTUMM KOHCTPYKLUSIMH anreOpbl M MaTeMaTHMUeCKOro aHajM3a pa3BUBaeT
yMeHHe HaXOJWUTh 3aKOHOMEpPHOCTH, O0OCHOBBIBATh WCTUHHOCTb, [OKa3bIBaTh
YTBEP)KAEHUs C TIOMOILBI0 WHAYKIMA U pacCyKAaThb AeAyKTUBHO, WCTIO/b30BaTh
000011leHe W KOHKpeTH3al[dio, abcTparupoBaHWe W aHa/loruio, (GopMUpyeT
KpeaTHBHOe U KPUTHUECKOe MBIILIIeHHe.

B xoze u3yueHus yueOHOro Kypca «Asirebpa ¥ Hadaja MaTeMaTHUeCKOTO
aHa/iM3a» 0OydJaroiyecs: TO/y4ar0T HOBBIM OMbBIT pellleHus] TIPUK/IAJHBIX 3a/ad,
CaMOCTOSITeJTbHOTO TOCTPOeHUs] MaTeMaTHUyeCKUX Mo/jiefield peasibHbIX CUTYalui,
WHTEpTIpeTaliud  TIOJyYeHHbIX  pellleHWd, 3HaKOMSATCA C  TIpUMepaMu
MaTeMaTHUeCKWX 3aKOHOMEepDHOCTeli B TIpMpOZie, Hayke U UCKYCCTBe, C
BBI/IAIOI[AMUCS] MaTeMaTUUeCKUMH OTKPBITUSIMUA U UX aBTOPAMHU.

YuebHblli Kypc 00/1aZiaeT 3HAUWTE/NbHBIM BOCIUTATEbHBIM TIOTEHI[HMa/IoM,
KOTODbIM peanu3yeTcsi Kak uYepe3 yueOHBI Marepuan, CIIOCOOCTBYIOIIUIA
(bopMHpOBaHMIO HAayuHOTO MHUPOBO33DEHUs, TaK WU uepe3 CrelUPUKy yueOHOMN
nesiTe/IbHOCTHA,  TpeOyrolljell  TPO/I0/DKUTE/IbHOM — KOHI[eHTpAal[id  BHUMaHUS,
CaMOCTOSITeJTbHOCTH, ~aKKypaTHOCTA U  OTBETCTBEHHOCTH 3a  TOJIyUYeHHBIN
pe3y/bTar.

B ocHoBe Meronvku oOyueHus anrebpe W HayajaM MaTeMaTHUUeCKOro
aHa/IM3a JIEKUT AesITeTbHOCTHBIN MPUHLUI 00yUueHwUs.

B crpykrype yuebHOro Kkypca «Asrebpa ¥ Havajla MaTeMaTHUECKOTO
aHa/iM3a» BblJIe/IeHbl CJIe/IVIOIIUe CojlepKaTe/TbHO-MeToinueckre TUHUA: «Yucia
Y BBIUMC/IeHUs», «PYHKIMN U TpadUKu», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUeCKOr0 aHaiu3a», «MHOXeCcTBa U JIOTHKa». Bce OCHOBHbIE



cojiepKaTe/lbHO-MeTOANUeCKe JIMHAMA W3y4YaloTCsd Ha TPOTSDKeHUW [BYX JieT
oOyueHMs: Ha ypoBHe cpejaHero o0Iero oOpa3oBaHHUsl, €CTeCTBEHHO /IOTIOJIHSSI
ApyT Apyra W TOCTeTeHHO HAaChII[asiCh HOBBIMK TeMaMU W pa3sziesiaMH. JlaHHBINA
yueOHBI KypC $IBISIeTCS WHTerpaTUBHBIM, IIOCKOJIBKY OObeAuHsieT B cele
cofiep)kaHue HeCKOJIbKMX MaTeMaTHUUeCKUX MAWCLWIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETpHs, MaTeMaTUUeCKWi aHa/n3, Teopusi MHOKeCTB, MaTeMaTHuecKas
noruka u gapyrue. [o mMepe Toro kKak oOyuaroljuecsi OB/ajeBalOT BCE Oosiee
[IMPOKUM MaTeMaTUUeCKUM arifapaToM, V¥ HUX TI0C/e/joBaTe/lbHO (opMupyeTcs 1
COBEpIIIEHCTBYeTCSI yMeHWe CTPOMTh MaTeMaTHYeCcKyld Mojieflb peaslbHOU
CUTYyal[uH, IPUMEHSITh 3HaHUsI, MTOTyYeHHbIe MPY M3yueHrur yueOHOro Kypca, AJis
pelleHrs] CaMOCTOSTe/IbHO C(POPMY/IMPOBAaHHOM MaTeMaTUYeCKOU 3a/lauu, a 3aTeM
WHTEpIPeTUPOBATh CBOM OTBeT.

Copep>kaTelbHO-MeTOJuuecKass TMHUS «YKcaa U BbIUKMC/AEHMs» 3aBepliaeT
cdbopMrpOBaHre HaBLIKOB MCIO/Ib30BaHUS /IeCTBUTEIbHBIX UnCesl, KOTOpoe ObLIo
HauaTO Ha YPOBHEe OCHOBHOTO 0011iero obpa3oBaHusi. Ha ypoBHe cpejHero o6iiero
obpa3oBanusi ocoboe BHUMaHHe yaensieTcss  (OPMHUDOBAaHUIO  HABLIKOB
pallMOHA/IbHBIX BBIUMC/IEHHM, BK/IIOYAIOIIUX B Cebs MCIOMb30BaHWe DPa3IAYHBIX
dbopM 3amMcy uyKcia, yMeHue [esiaTh MPUKUJKY, BBIIOMHATH TPUO/IKEHHbIE
BBIUMCJ/IEHUS], OL[€HMBATh UMCJ/IOBBbIE BbIpa)KeHHs, paboTaTh C MaTeMaTH4eCKUMHU
KOHCTaHTaMU. 3HAKOMble OOyYarolUMCSI MHOXXeCTBa HaTypajbHbIX, LebIX,
pallMOHA/NbHLIX YW JeUCTBUTENBHBIX  UHMCe/l  JIOTIONHSIOTCS  MHOXKeCTBOM
KOMIUIEKCHBIX uHMCe/l. B  KaXAoM U3 3TUX MHOXKeCTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIe eMy crelMduueckde 3ajjaud U oOMepaluu: JejieHUe Halleso,
OrepyvpoBaHUe OCTAaTKaMM Ha MHOJKECTBe IieJibIX uuces, ocoOble CBOMCTBa
pallMOHa/IbHBIX U UPPALIMOHA/IbHBIX UHCesl, apupMeTHuecKre orepaiydy, a TakxkKe
M3B/leUeHre KOPHSI HAaTypajbHOW CTeleHH Ha MHOKeCTBe KOMIUIEKCHBIX UMCell.
Bnaroyapsi mocsieioBaTe/IbHOMY PpacCIIMPeHUI0 Kpyra HCIOIb3yeMbIX YHCeT U
3HAKOMCTBY C BO3MOJ>KHOCTSIMU WX TIPUMEHEHHs [ijisi pellleHus] Pa3/InyHbIX 3a/ay
dbopmMupyeTcsi TipeJiCTaB/ieHe O eJUHCTBE MAaTeMaTUKU KaK HayKU U eé pOu B
TIOCTPOEHHH Mo/jie/iell peajibHOTO MHpa, IIMPOKO HCIOJIB3YIOTCsA 00001ijeHre U
KOHKDeTH3al[Hsl.

JIvHusi «YpaBHEHUS] M HEPAaBEHCTBA» peajM3yeTcsl Ha TPOTSHKEHWU BCETO
oOyueHMs] Ha YpOBHe cpegHero o0mero o0Opa3oBaHHUsA, ITOCKONBKY B KaXKIOM
pa3zesie Ilporpammbl TIpelyCMOTDEHO pellleHWe COOTBeTCTBYHOIIMX 3azau. B
pe3y/nbraTte OO0ydYarol[uecss OB/AJeBalOT pa3/IMUHBIMU MeTOJaMH  pelleHus
pallMOHANbHBIX, HWpPpAlMOHA/IbHBIX, TIOKa3aTe/bHbIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHWM, HEepaBeHCTB U CHUCTeM, a TakKe 3a/ady,
cofiepKallux TMapameTphl. [lonmyueHHble yMeHUS IIMPOKO WCIOIb3YHOTCS TIpU
VCCeIOBaHUU (DYHKLIMA C MOMOLbI0 TTPOU3BOJHOM, MPU PELeHUH TPUKIaJHbIX



3a[]a4 ¥ 3a7lau Ha HaxoyKJeHWe HauOO/bIIMX U HaUMEHBIINX 3HAaUeHH! (yHKIUH.
HaHHasi cofiep>KaTenbHasi TMHUS BK/IOYaeT B cebsi Takke (popMUpOBaHUe yMeHU
BBIMIOJIHATL ~ pacuéTel 10  ¢dopmysnaM, Tmpeobpa3oBaHusi  pal[MOHAJIbHBIX,
VppaLMOHAa/bHbIX U TPUTOHOMETPUUECKUX BBbIPaXKEHW, a TakKXe BbIPa’KeHHUH,
coJiepKalluxX CTereHW W JiorapudMmbl. brarogaps w3ydeHuto anreOpanyeckoro
MaTepuasa TIPOMCXOJWT  JajibHellllee  pa3BUTHME  AJTOPUTMHUYECKOTO U
abCTpaKTHOTO MbIlIeHHsI 00yuarouxcsi, (POPMUPYIOTCSI HaBbIKK [1e[YKTUBHbIX
paccyxpaeHuid, paboTbl €  CUMBOJBbHBIMM  (opMamMu,  Tpe/CTaBIeHUs
3aKOHOMEpPHOCTe YW 3aBUCHMMOCTel B BHJe PaBeHCTB M HepaBeHCTB. AsreOpa
npeasiaraeT 3(PQeKTUBHblIE HWHCTPYMEHTbI [Jis pelleHUs] TIPaKTUYeCKUX |
eCTeCTBeHHO-HAayUHbIX 3a/lau, HarJsJHO JeMOHCTPUPYeT CBOM BO3MOKHOCTU Kak
s13bIKa HayKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «DPYyHKIMM HW  TpaduKHu» TECHO
reperyieTaeTcss C APYTMMU JIMHUSIMH YueOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMBbIC/Ie 3aJjaéT MOC/e/I0BaTeIbHOCTh M3yUeHUs MaTepuaa. VM3yueHue cTerieHHOMH,
TM0Kas3aTe/IbHOM, JIOrapu()mMruIeCcKOr U TPUTOHOMEeTPUYEeCKUX (PYHKLMH, UX CBOWCTB
¥ rpaduKoB, UCTIOMB30BaHUe (DYHKILUN [/ pellieHus 3a/lau U3 APYTUx yueOHBIX
TIpeIMETOB U peasibHOM XKM3HU TeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWI U HepaBeHCTB. [Ipu 3ToM OoJibllloe BHUMaHUe
yaensiercsi (\OpMHUPOBAHUIO YMEHUs BbIpakaTb (DOPMyIaMU 3aBUCHMOCTHU MeEXIy
pa3/IMUHbIMKA BeMYUHAMM, HCC/Ae[l0BaTh IOyueHHble (YHKIMM, CTPOUTb HUX
rpaduku. MaTepuan 3TOM cofiepKaTe/bHOM JIMHWUY Halle/leH Ha pa3BUTHe YMeHUN
Y HaBLIKOB, TIO3BOJISIOIIMX BbIpaKaThb 3aBUCUMOCTH MeXAy BeJWYMHaM{ B
pas/iMuyHOM (popMe: aHAIMTUUEeCKOM, rpauueckor U cioBecHou. Ero usyueHue
CriocobCTBYeT pa3sBUTHIO  aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPEeTH3alluH, UCTI0/Ib30BaHHIO aHAJIOTHH.

CopepxarenbHasi MHUS «Hauasa MareMaTHMUeCcKOro aHaau3a» T03BOJIsSeT
CYLLeCTBEHHO pacIIMpUTh KPYT KaK MaTeMaTH4eCKUX, TaK W MPUKIaJHBIX 3ajay,
JOCTYTHBIX 00YYarIIUMCs, TaK KaK Y HHUX TIOSIBJISIETCS BO3MOKHOCTb CTPOMTH
rpadvKi CJIOKHBIX (YHKLWN, OIpefensiTh WX HauOOJbIIMe U HaWMeHbIIIHe
3HaueHUsl, BBIUUC/IATh TUIOMIAAU (GUIryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCKopeHusi TipoLjeccoB. [laHHasi cojeprkaTesibHasi JIMHUSI OTKPbIBAaeT HOBBIE
BO3MO)KHOCTM TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iell peabHbIX CUTyalui,
MO3BO/ISIET HAaxXOJWThb Hawyulllee pellleHWe B TMPUKIaJHbIX, B TOM UHUCJe
CoLIManibHO-9KOHOMUYECKUX, 3aZlauax. 3HAaKOMCTBO C OCHOBaMH MaTeMaTH4yecKoro
aHajM3a CrocoOCTBYeT pa3BUTHIO abCTPaKTHOTO, (OpMasbHO-IOTUYECKOTO U
KPeaTHMBHOI'O0 MbIIIeHUs], (POPMHUPOBAHUIO yMEHUI pacro3HaBaTh TPOSIBIEHUS
3aKOHOB MaTeMaTHWKU B HayKe, TeXHUKe M MCKyccTBe. OOyuyaromiuecs y3HaroT O



BBIIAIOIUXCS pe3y/bTaTaX, ITOyYeHHbIX B XO/leé pa3BUTHUS MaTeMaTUKH Kak
HayKH, ¥ 00 UX aBTOpax.

CopeprkaTebHO-MeTO[uUecKas JIMHUS «MHOXeCTBa M JIOTHKa» BKJIIOUAET B
cebss 37eMeHThl TeOpWHd MHOKEeCTB M MaTeMaTH4yecKoW JIOTMKU. TeopeTHKo-
MHO>KeCTBeHHbIe TIpe/ICTaB/IeHNs] POHU3BIBAIOT BeCh KYPC IIKOIbHOW MaTeMaTUKH
W TIpejjaratoT Haubosiee yHUBepPCAIbHBIA $3bIK, OOBEAUHSIIOIINI BCe pa3/iesbl
MaTeMaTUKH W €€ TIPWIOKEeHWM, OHM CBSI3bIBAIOT pa3Hble MaTeMaTHUyecKue
JUCLIUTIIMHBL W WX TIDWIOXKeHUs1 B efiuHoe Iiefioe. [1o3TOMy BaXkHO [aTh
BO3MOXXHOCTh 00y4YaroIlleMycsi TIOHUMaThb TeOPeTUKO-MHOKECTBEHHBIA — SI3bIK
COBpeMeHHOW MaTeMaTHKU W WCTI0/b30BaTh €ro /sl BHIDA)KEHUSI CBOMX MBIC/IEM.
NIpyriM BaKHBIM TIPU3HAKOM MaTeMaTHMKW KaK HayKu CjefyeT IPU3HaTh
CBOMCTBEHHYIO el CTpOTOCTh OOOCHOBAaHWM U Cje/loBaHHE ONpe/eIEHHBIM
npaBWiaM  TIOCTPOEHHWsS  /I0Ka3aTe/JbCTB.  3HAKOMCTBO C  3/IeMeHTaMH
MaTeMaTUueCKOW JIOTUKU CIIOCOOCTBYeT pa3BUTHIO JIOTUYECKOTO MBbIIILIEHUS
o0y4JaroIuxcs, Mo3B0OJIsieT UM CTPOUTb CBOM PAcCY’KJeHHUsI Ha OCHOBE JIOTMUeCKUX
1paBwI, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIILJIEHUS.

B yuebHOoM Kypce «Asrebpa W Hauaja MaTeMaTHUECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MOje/TMPOBaHMs, KOTOpble TPU3BaHbI
crioco6cTBOBaTh  (hOPMUPOBAHHIO HABLIKOB TIOCTPOEHMSI MO7iesied  peasibHbIX
CUTYyal[ii, HCCTeJOBaHUS 3TUX MOJe/iel C TIOMOIIBIO arrapaTa anreOpbl U
MaTeMaTUUeCKOTO aHa/r3a, WHTepIipeTalyd II0/yueHHBIX pe3y/abTaToB. Takue
3a/jaHusl BIJIETeHBI B KaXK/[bI U3 pa3/iesioB IIPOrpaMMbl, TIOCKOJIbKY BeChb MaTepyas
yueOHOTO Kypca IIMPOKO MCMOJIb3YeTCs [IIsl pellleHrsl TPUKIaJHbIX 3ajau. [1pu
pellleHWW  peaslbHbIX  IMPAaKTUUeCKUX  3aj@u  oOydvaroIiuecs  pa3BUBAIOT
HabJ/TI0/]aTe/IbHOCTh, yMeHHWe HaXOAWTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCIIO/Ib30BaTh ~ aHAJOTHI0, 0000IaTh W KOHKPETU3WPOBAaTb  Mpob/ieMy.
NesTenbHOCTh 110 (POPMHPOBAHUIO HABBIKOB peIIeHHs TIPUK/IAJHBIX 3ajau
OpraHU3yeTCs B TIPOIiecce W3yueHHs BCeX TeM yueOHOro Kypca «Anrebpa v Hauasa
MaTeMaTUUeCKOTO aHaJTHu3a».

Ha wu3yueHune yuebHOTO Kypca «Anrebpa M Hauasa MaTeMaTAYeCKOTO
aHanM3a» oTBoAUTCs 272 uvaca: B 10 knacce — 136 vacoB (4 uaca B Hejle/t0), B 11
Kacce — 136 yacoB (4 uaca B Hejie/li0).



COAEPXXAHUE OBYUEHUA
10 K/TACC

Yucia ¥ BBIUMC/IEHUS

ParjpoHanbHble uncsia. OObIKHOBEHHBIE U JleCATHYHBIE APOOU, TIPOIEHTHI,
beckoHeuHble TiepuoANUeckue apobu. [IpuMeHeHue Apobell W MPOLIEHTOB IS
pelleHus TIPUK/IaZHbIX 33/lau U3 Pa3/IMYHbIX OTpac/ied 3HaHUW U peaibHOM XKU3HHU.

[elicTBuTeNbHbIE uWcC/la. PalyOoHa/lbHble W UWppalMOHa/IbHbIE YHC/Ia.
Apudmetvueckre  omnepald € JIeliICTBUTE/NbHBIMU  uucAamMu.  Mopy/b
JeNCTBUTEILHOTO UMC/Ia U ero CBoMCTBa. [IpubmikEéHHBIE BHIUMC/IEHUS, TIpaBU/Ia
OKpYTJIeHHs], PUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUN.

CreneHb C UenbIM T0OKasaresneM. buHoM HbroToHa. Kcnosb3oBaHue
Mo/XO0/siiel popMbI 3arUCU 1eCTBUTE/IbHBIX UKCesT [ pellleHrsl MPaKTUueCKuX
3a/lau Y Mpe/CTaB/IeHUs JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaabHOM CTereHU U ero CBOMCTRa.

CreneHb C palMOHAJbHBIM TIOKa3aTesleM U e€ CBOMCTBa, CTeleHb C
JIeCTBUTEIbHBIM [OKa3aTesieM.

Jlorapudm umcna. CBoiictBa jorapudma. [lecsiTuuHble W HaTypasibHbIE
JIOTapU(MBbI.

CUHYC, KOCUHYC, TaHIe€HC, KOTAHTeHC UHCJIO0BOrO aprymeHTa. APKCHHYC,
APKKOCUHYC U apKTaHT'€HC YMCI0BOTO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

TogecTBa W TOXKJeCTBeHHble TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCU/IbHBIE ypaBHEHUs] U YypaBHeHUs-C/ie[CcTBUs. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OcHOBHbIE MeTO/IbI pellleHus 1e/TbIX U POOHO-paljoHaIbHBIX YPaBHEHUN U
HepaBeHCTB. MHOrouieHel OT OJHOW MepeMeHHOHW. [lejleHWe MHOroujieHa Ha
MHOTOwIeH ¢ ocrtatkoM. Teopema be3dy. MHorouieHsl C  [ebIMU
kKo3dduimentamu. Teopema Buera.

[Tpeobpa3oBaHus YMC/IOBBIX BhIPA)KEHUH, COiepyKalluX CTeleH! U KOPHHU.

WppaiyoHanbHble yPaBHEHUS. OcHOBHBbIE MeTO/bI peleHus
VppalMoHaIbHbIX YPaBHEHUM.

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE METO/bI peLIeHUs] MOKa3aTeIbHbIX
yPaBHEHUM.

[Tpeobpa3oBaHye BbIpaXkKeHU, CO/ieprKallux JoraprudMsl.

Jlorapugmuueckue ypaBHEHMUS. OcHOBHBIE MeTO/Ibl pelLueHust
norapuMHUUYeCcKUX ypaBHeHU.
OcHoOBHBIE TPUTOHOMeTpUYecKue hopMy b [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIDAa)KeHU. PellileHre TPUrOHOMEeTPUUECKUX yPaBHEHUM.



Pelienne cucrtem JIMHEWHBIX YypaBHEHWW. Marpuia CUCTeMbl JIMHEWMHBIX
ypaBHeHUU. OnpepenuTens MaTpullbl 2X2;, €ro reOMeTPUYeCKUHW CMBICT U
CBOMCTBA, BbIUMC/IEHUE €ro 3HaueHusl, IPYMMEHeHUe OMpeJeuTe s AJi PelleHus
CUCTEMBI JIMHEWHBbIX YypaBHeHWW. PellleHrWe NpUK/IaJHBIX 3a7auy C ITOMOLLBIO
CUCTeMbl JIMHEWHBIX ypaBHeHUWW. VcciemoBaHue TIOCTPOEHHOM MOZENU C
TOMOLL[bIO MaTPHL] U OTIpe/ie/TUTeIen.

[TocTpoeHve MareMaTUUeCKUX MOJeJed peajbHOM CUTYalMd C TOMOLLbIO
ypaBHeHUI W HepaBeHCTB. [IpyMeHeHHe ypaBHEHWII U HEPaBEHCTB K peIeHHIO
MaTeMaTUUeCKUX 3aJad W 3aJad M3 pa3/IMuHbIX 00/ilacTell HayKu W peaibHOU
YKU3HU.

DyHKIMU ¥ rpaduKn

dyHKIMs, crnocobbl 3ajaHus (QyHKUUK. B3aumHO o6paTHble (QyHKIUH.
Kommosuruss pyskumii. I'paduk ¢yHKOMM. SnemeHTapHble mpeobpa3oBaHUs
rpadrKoB QyHKIIMA.

Ob6snacTb ompejiesieHHss 1 MHOXeCTBO 3HaueHU ¢yHkuuu. Hymu dyHKuu.
[TpoMeXXyTKU 3HAKOMOCTOSTHCTBA. YETHBIe U HeuéTHble PyHKLMU. [lepuoguueckue
dbynkuyu. TIpoMeXyTKM MOHOTOHHOCTH (PYHKI[MUM. MakKCUMyMbl U MUHHUMYMBI
dbynkiun. Hanbosbiliee v HaiMeHblllee 3HaUeHUsT (PYHKLIMK Ha TIPOMEXKYTKe.

JluHeliHasi, KBa/lpaTUuHasi M APOOHO-MHeMHasi (yHKIUW. DJjieMeHTapHOoe
VICC/IeIOBaHKe U NTOCTPOeHre UX rparKoB.

CrerneHHas (yHKLIUSI C HaTypasbHBIM U 1ieJIbIM MOKa3aTesnieM. Eé cBoiicTBa U
rpaduk. CBoicTBa ¥ TrpaduK KOpPHS N-0H CTereHM KaK (YHKI[UA 0OpaTHOM
CTENeHU C HaTypa/bHbIM [TOKa3aTesieM.

[Toka3zaTesnbHass M jorapupmuueckass (yHKLMH, WX CBOMCTBA U Tpa(UKH.
Wcrnionb3oBanve rpad@ukoB hyHKLUM [71s1 pellieHrsl ypaBHeHUH.

TpuroHomeTpruueckasi OKPY>KHOCTb, OIpefieJieHre TPUrOHOMEeTPUYEeCKUX
(yHKIMI YMCIOBOTO apryMeHTa.

@DyHKIMOHA/IbHbIE 3aBUCMMOCTH B peasbHBIX I[poLieccax W SBIEHUSIX.
['pacduiky peasnbHBIX 3aBUCUMOCTEM.

Hauana MmaTeMaTH4eCKOro aHa/iu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/laHUsl TOC/Ae/0BaTeIbHOCTeN. MeTo[
MaTeMaTUuecKoin WHYKIUH. MOHOTOHHbBIE U orpaHu4eHHbIe
1oc/ie/oBaTelbHOCTU. VICTOpUsT BO3HMKHOBEHUSI MaTeMaTUUeCKOro aHaau3a Kak
aHa/iM3a 6eCKOHeUHO MaJbiX.

ApudmeTnueckasi U reoMeTpuuecKasi rporpeccuu. beckoHeuHo y6biBaroias
reomerpuueckasi rporpeccus. Cymma 6ecKOHeuHO yObIBaroIleli reoMeTpuyecKoi
rporpeccuy. JIMHeMHbIU U SKCITOHEeHLIUAIBHBIU pOoCT. Ynciio e. @opMyJia C/I0>KHBIX
npoueHToB. Mcronb3oBaHWe TMPOrpeccuu [Jis  pelleHusi peanbHbIX —3ajay
MIPUK/IAJHOrO XapakTepa.



HeripepbiBHble (YHKIMM M UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI
rpadukoB (yHKum. CBoHcCTBa (PYHKLMM HeINpephiBHbIX Ha OTpe3ke. MeTto
WHTEPBasIOB /il pellleHUs HepaBeHCTB. [IpvMeHeHHe CBOWCTB HeTpepbIBHbIX
(GyHKUMN [/151 pelleHus 3a/1au.

[TepBasi u BTOpasi mpor3BoiHble QyHKIMKU. OnipesiesieHre, reOMeTpUYeCcKuid U
(bU3MUeCKU CMBIC/ MMPOM3BOAHON. Y paBHeHHe KacaTelbHOH K rpaduKy QyHKLIMU.

[TpousBoAHbIe  37eMeHTapHbIX  (GyHKIUA.  [Ipou3BogHass  CyMMBI,
Tipou3Be/ieHNs], YaCTHOT'O ¥ KOMITO3ULIUU (PYHKITUH.

MHo)xecTBa M JIOTUKaA

MHOXXeCcTBO, omepaluv HaJ, MHOXEeCTBaMM W KX CBOMCTBa. Jluarpammel
Ouinepa—BeHHa. [IprMeHeHMe TeOpeTHKO-MHOXKECTBEHHOIO —arrapara JJis
OMUCAHUS peaslbHBIX TMPOLECCOB U SIBJIEHWM, MpU pellleHWd 3ajau U3 ApYyrux
yueOHBIX IpeIMeTOB.

OnpegeneHve, TeopeMa, CBOMCTBO MaTeMaTU4YeCKOro OObeKTa, Ciie/[CTBUe,
Jl0Ka3aTe/IbCTBO, paBHOCU/IbHBIE YPaBHEHHUSI.

11 KITACC

Yuc/ia 1 BBIYUC/IEHUSA

HarypanbHble u 1iesble uncia. [IpyMeHeHre TIPH3HAKOB [1€JTMMOCTU LeJIbIX
yrcesi, HaUOOJBITIMK 00IMH AenuTens (manee — HOJI) m HauMeHbIllee oOIrjee
kpatHoe (ganee — HOK), octaTkoB o moayJito, anroputma EBknuzia asis perieHust
3a/lau B Lie/IbIX YMC/IaX.

KowmrisiekcHble umcia. Anrebpanueckass ¥ TpPUTOHOMeTpUUYecKass (DOPMBI
3aMMCHU KOMIUJIEKCHOTO 4ucia. ApudmMeThueckue orepalydd C KOMILIEKCHBIMU
yrcsaMu. V300pakeHre KOMIIJIEKCHBIX YHCe/J Ha KOOPAWHATHOM TJIOCKOCTH.
®opmysia MyaBpa. KopHu n-ou crerneHu U3 KOMILUIEKCHOTO uvcia. [IpumeHeHue
KOMIIJIEKCHBIX UMCesT /ISl pellieHus1 (PU3nuecKrux U reoMeTpUuecKrx 3ajjau.

YpaBHeHUs U HepaBeHCTBA

CucrtemMa ¥ COBOKYMHOCTh YpaBHEHHWW W HepPaBeHCTB. PaBHOCW/IbHbIE
CHUCTeMbI 1 CUCTeMbI-CJIe[ICTBUSI. PaBHOCU/IbHbIE HEpABEHCTBa.

OTbop KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TIOMOII[bIO
TPUTOHOMETPUUECKOUW OKPY>KHOCTU. PellieHHe TpUroHOMeTpHUUYeCKUX HEPABeHCTB.

OcCHOBHbIE MeTOZIbl  pellleHusl TI0Ka3aTe/NbHbIX U  JiorapudMUuecKux
HepaBeHCTB.

OcHOBHBIe MeTO/Ibl pellieHUs1 MppaljMOHaIbHbIX HEPABEHCTB.

OCHOBHbIEe METOZIbl peIleHUs] CUCTEM U COBOKYITHOCTEW PpaljuOHabHBIX,
VppalMOHaMbHBIX, TTOKa3aTe/bHbIX U JorapuMUUeCcKUX YpaBHEHU.

YpaBHeHUsI, HepaBeHCTBa U CUCTeMbI C TlapaMeTpaMHU.



[lpumeHeHVe  ypaBHEHUM, CUCTEM W  HEpPaBeHCTB K  DeLIeHUI0
MaTeMaTUUeCKUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/1lacTell HayKu U peaibHOU
YKU3HU, UHTeprpeTalysi MoyueHHbIX pe3y/bTaToB.

DyHKIUM ¥ rpaduKu

I'paduk kommosuiy (yHKUMA. ['eomeTpuueckre o06pa3bl ypaBHEHUW U
HepaBeHCTB Ha KOOP/IMHATHOM TJIOCKOCTH.

TpuroHomeTrpruueckue QyHKIMU, UX CBOKCTBA U IPa(PUKHU.

'padmueckue meTozbl pellieHUs ypaBHeHUM M HepaBeHCTB. ['padumueckue
MeTO/Ibl pellieHHs 3a/lau C apaMeTpaMH.

Vcrionb3oBanve rpagukoB (YHKUM [Ji1 UCC/IeJ0BaHUsl TPOLIECCOB W
3aBUCHMOCTeM, KOTOpble BO3HUKAIOT TIPU pelleHWM 3a/lauy U3 JPYyrux yueOHbIX
NpeIMeTOB U peasibHOM »KH3HHU.

Hauajsia MaTeMaTH4eCKOro aHa/iu3a

[IpumeHeHVe TPOU3BOAHOW K MCC/IeI0BaHUI0 (YHKLMK HA MOHOTOHHOCTb U
SKCcTpeMyMbl.  HaxokzieHre  HauOosiblllero W HaWMeHbIIero  3HayeHWH
HerpepbIBHOM (YHKLIMW Ha OTPe3Ke.

[IpuMeHeHVe MPOM3BOJHOM [/ HAXOXK/EHWs HaWIyullero pelleHus B
NPUK/IAAHBIX 3ajjayax, JJis OrpefiesieHdss CKOPOCTM M YCKOpeHHWs Mpolecca,
3a/laHHOT0 (hOpMYJIOW WK rpadrKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBoOOpasHbIX. IlepBooOpa3Hbie
y/ieMeHTapHbIX (GyHKIUH. [IpaBria HaxoKIeH!s TepBO0Opa3HbIX.

Nurerpanin. ["eomeTpruecKui CMBICJT VHTerpa’a. Brruuciienuve
orpeieIéHHOT0 UHTerpasa 1o dopmysne HeroToHa-JlelibHuIIa.

[TpuMeHeHre uHTerpasa [/as HaXOXKJEHWs IUIOL[aZied TJIOCKUX (Quryp u
00BEMOB reOMeTPUUeCKUX TeJl.

[Ipumepsl pemenunii auddepeHManbHbIX ypaBHEHUN. MaTemMaTuyeckoe
MO/IeJIMPDOBaHMe pealbHbIX TIPOLIECCOB C TMOMOLIbI  Au(depeHranbHbIX
ypPaBHEHUM.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCHIUTAHUSA:

cchOpMUPOBAHHOCTh TPAXKJAHCKOM TTO3UIIMK 00yUarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO  YjeHa  pPOCCHMMCKOro  o0ilecTBa,  TIpeJCTaBleHWe O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJI€HUH,
npoLieAiyp TpaXkAaHCKoro obiiectBa (BbIOOpBI, OIMPOCHI W JPYroe), yMeHHe
B3aMMO/IeICTBOBaTh C COLIMA/IbHBIMM WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSIMU U Ha3HaUeHUeM;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTb POCCUNCKOW T'PaXKAaHCKOW WIEHTUUYHOCTH, YBa)KEHUS K
TMPOIIJIOMY M HacCTOSII[EMYy POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOe OTHOIIeHWe K
JOCTVXKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUHMCKOW MaTeMaTU4YeCKOU IIKOJIbI,
WCII0/Ib30BaHWe 3TUX [JOCTWKEHWW B [PYrMX HayKaxX, TexXHOJIOTusX, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUe /YXOBHBIX 1[eHHOCTeM pPOCCUICKOTro Hapo/ja, ChopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHWs, 3TUUYECKOTO TOBeAEeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
MIPUMEHEHUEM [IOCTM)KEHUM HAyKUM W JesSTeJbHOCTbIO YYEHOro, OCO3HAaHHE
JTMYHOTO BKJIa/la B TIOCTPOEHKE YCTOHUMBOTO OY/IyIIero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTETUUECKOe OTHOIIeHWe K MUPY, BK/IHOYasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeM, 00BEeKTOB, 3a/lau, PellleHr, pacCy>KeHWi, BOCTIPUMMUYUBOCTD
K MaTeMaThUeCKUM aclieKTaM pa3/IMuHbIX BUJIOB UCKYCCTBa;

5) ¢u3nuecKoro BOCIUTAHUA:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUs B
MHTepecax 3/10pOBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 3/I0pPOBBLIO (3710pOBOe MUTaHWe, cOamaHCUPOBAHHBIA PEXUM 3aHITUU U
OT/IbIXa, pery/sipHasi r3uueckasi akTUBHOCTh), (pU3rueckoe COBepPIlIeHCTBOBaHUE
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTETBHON /1eATe/TbHOCThIO;

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHWe IIeHHOCTH TPYA0/M00us, WHTepeCc K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPUI0KeHUsIMHM, yMeHHe COBepIllaTh OCO3HaHHBIA BBIOOD
Oyayuieit mipodeccud U peanu3oBbIBaTL COOCTBEHHbIE JKW3HEHHbIE TI1aHBbI,



TOTOBHOCTH U CIOCOOHOCTH K  MareMaTUueCKOMy  00pa3oBaHHI0O U
camMo0obpa30oBaHUIO Ha TIPOTSHKEHUM BCEM >KU3HMW, TOTOBHOCTb K aKTHBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUeCKUX 3a/lau MaTeMaTHUeCKO HarpaB/IeHHOCTH;

7) 3K0/IOTHYeCKOT'0 BOCITUTAHUS:

cchOpMHUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYpbl, TIOHUMaHWe BIUSHUS
CoLIMabHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpefibl, 0CO3HaHUe 17100a/bHOTO XapakTepa KOJ0THUeCKUX nmpobsieM, OprueHTarus
Ha TIpUMeHeHWe MaTeMaTUYeCKWX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Karollleld cpeibl, TJIAaHUPOBAaHHE TIOCTYNIKOB M OLIEHKM WX BO3MOXKHBIX
TOC/IeICTBUH /11 OKPY>KarOLLler Cpefibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUA:

cchOpMHUPOBAaHHOCTh MHMPOBO33DEHHS, COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIeCTBEHHOW TMPAKTUKH, TIOHUMaHHe
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTH /ISl Pa3sBUTHSA I[UBUIM3AI[UHM, OBJIaJIeHHE SI3bIKOM
MaTeMaTUKH M MaTeMaTHYecKOW KYJbTYpOM KaK Cpe/CTBOM TIO3HAHUS MMUpa,
TOTOBHOCTb OCYII[eCTB/IATb TPOEKTHYI0 U HCC/Ie[0BATeNbCKYIO [1eSTeTbHOCTh
WHAWBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JeiCTBHS

Ba3oBble lorHYecKue AeiCTBHS:

BBISIB/ISITh M XapaKTepPU30BaTh CYI[eCTBeHHbIe TPU3HAKA MaTeMaTH4yeCKUX
O00BEKTOB, TIOHATHM, OTHOIIEHWH MeXIy TOHATHUSMH, (HOPMYIMPOBATh
oripefieJieHUsT TIOHSATHM, YCTaHABIMUBATh CYIIIeCTBEHHBIN MPU3HAK KIaCCU(PUKAIIH,
OCHOBaHWUSI /17151 000011IeHNs U CPaBHeHUsI, KpUTepUH TTPOBOAVMOTI0 aHa/In3a;

BOCTIpMHUMATh,  (GOpMy/JMpoBaTb U  MpeoOpa3oBbIBAaTL  CYXK/EHUS:
yTBepAUTe/IbHbIE U OTPHUIlATe/IbHbIe, eIMHUYHBIE, YaCTHBIE U OOIIHe, YC/IOBHBIE;

BBISB/ISITH MaTeMaTHUeCKie 3aKOHOMEepPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, AAHHBLIX, HAOJIIO/IEHUSIX U YTBEPXKIEHUSX, TIpejiaratb KpUTepud [jisl
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUN;

Jle/laTb BBIBOZIBI C HCIIOJb30BaHHWEM 3aKOHOB JIOTHKH, JeAYKTUBHBIX W
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

TIPOBO/IUTH CAMOCTOSATETHHO /0Ka3aTebCTBa MaTeMaTUUeCKHUX YTBepPXKAeHUH
(MpsiMble U OT MPOTHMBHOT0), BBICTPaUBaTh apryMeHTal1t0, TIPUBOIUTh TIPUMeEpPHI U
KOHTPIIPUMEpPHI, 000CHOBBIBATH COOCTBEHHbBIE CY>KE€HHS U BHIBO/IbI;

BbIOMpaTh crocob pelieHusi yueOHOW 3ajauM  (CpaBHMBATh HECKOJILKO
BapUAHTOB  pellleHUs, BbIOMpaTh Haubosee TOAXOASIMIMA C  yUETOM
CaMOCTOSITE/TbHO BbIZIe/IeHHBIX KDUTEPHUER).



Bba3oBble Ucc/IeioBaTe/IbCKHe JeMCTBHS:

WCII0/Ib30BaTh BOMPOChl KakK MCC/IeloBaTebCKU WHCTPYMEHT [103HaHUS,
dbopMysMpoBaTh  BOMpOCHI,  (DUKCUpYHOILMe  TpOTUBOpeure,  rpobsemy,
yCTaHaB/IMBaTh MCKOMOEe W [JlaHHOe, (OpMHPOBaThb TUIIOTE3y, apryMeHTUPOBATh
CBOIO TIO3ULIUI0, MHEHUE;

MIPOBO/JJUTh CaMOCTOSITE/IbHO CIJIAaHUPOBAHHBIMA 3KCIIEPUMEHT, UCC/IeZlOBaHUe
0 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUueckKoro 00beKTa, siB/ieHus, MpoLiecca,
BBISIB/IEHUIO 3aBUCUMOCTeN MeXXy 00beKTaMu, sIBJIEHUsIMU, TIPOLieccamMu;

CaMOCTOSITe/TbHO (hOpMyMpPOBaTh 0000IIeHHs M BBIBOZBI TI0 pe3y/bTaTaM
NIpOBeJEHHOTO  HAO/MIOZleHUsl, WCCelOBaHUsl, OLIEHWBaTh  [JOCTOBEDPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUIA;

MPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHe TIpollecca, a TakXe BbIJBUTaTh
TIPe/ITI0/I0}KeHHs O er0 Pa3BUTHUU B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

BBISIB/ISITH JeULUTHl UHPOPMALUM, AAHHbIX, HEOOXOAUMBIX [Jisi OTBeTa Ha
BOMPOC U /1S pellieHust 3a/jauu;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHMKOB PA3/IMYHBIX TUIIOB, aHATM3HMPOBATh,
CUCTEMaTU3UPOBaTh W UHTEPIIPETUPOBATh MHGOPMALIMIO pa3/IMYHbIX BUZIOB U
dbopm mpeficTaB/IeHNS;

CTPYKTYpUpOBaTh WMH(GOpMaLMIO, TIPeJCTaB/sTh €€ B pasiMuHbIX (opMmax,
WJUTFOCTPUPOBATh Ipaduuecky;

OLIeHUBaTh HaJE&XHOCThb vH(dOopMaLun 1o CaMOCTOSITE/TbHO
chopMy/IMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBepCaIbHbIe YueOHbIe JeiCTBUSA

Oouenue:

BOCIIPUHUMATh U (DOPMYJIMPOBATh CY>XJEHUSI B COOTBETCTBUM C YCJIOBUSMU U
1essMu  0OII[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHHsS B
YCTHBIX Y THMCbMEHHbIX TEKCTax, /aBaTh MOSCHEHWs IO XOAY pelleHus 3a/jauM,
KOMMEHTHUPOBATh MOTyUYeHHbIN pe3y/bTar;

B Xofie 00CY>K[eHUs 3a/laBaTh BOMPOCHI M0 CYIIIECTBY OOCYy’KJaemMoi TeMbl,
npo0OsieMbl, pelllaeMOl 3afiaud, BbICKA3bIBaTh WM, HalleJieHHble Ha TIOUCK
pellleHrs], COTMOCTaB/IATh CBOU CYXKAEHUS] C CY)XXAEHUsIMU [APYTUX Yy4aCTHUKOB
Jvasiora, 0OHapyKHUBaTh pa3/Mude W CXOZCTBO IO3WI[MH, B KOPPEKTHOUW thopme
(opMy/MpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KEeHMUS;

TIpe/ICTaB/IsATh pe3y/bTaThl pPellleHUs 3a/lauk, SKCIepUMeHTa, UCC/ie[loBaHUs,
MpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaTr BBICTYIUIEHUS C YYE6TOM 3ajay
Tpe3eHTalud ¥ 0COOeHHOCTel ayIuTOPHH.

Pery/ifTHUBHBbIe YHUBepCa/ibHbIE yueOHbIe AeliCTBUA



Camoopranusanus:

COCTaB/ISITh T/IaH, aliTOPUTM pellleHUs 3a/jlaul, BbIOMpaTh Criocob peliieHust C
YUETOM HUMEFOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHUPOBAaTh BaPUAHTHI PeIlleHni ¢ YUETOM HOBOW WHGMOpMAI[WH.

CaMOKOHTPOJIb, SMOLHOHA/IbHBIA HHTE/VIEKT:

B/a/leTb ~ HaBbIKaMU  TI03HaBaTe/JIbHOM  pedyieKCMM KAk OCO3HAHUS
COBepIIIaeMbIX JIeHCTBHUI M MBICUTE/BLHBIX ITPOL[ECCOB, UX Pe3y/IbTaTOB, BJAZleTh
criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca U pe3ysbTara pelieHus
MaTeMaTUUeCKOM 3a7auu;

Tpe/IBUJeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh MPH PellleHWH 3ajjauu,
BHOCHTb KOPPEKTUBHI B [IeSITETbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa L[e/ih U YC/IOBUSM, OOBSICHATD TTPUUMHBI
JNOCTYKeHUS] WK HeJOCTYXKeHUsI pe3y/bTaToB JesiTe/IbHOCTU, HaXO[AUTh OIINOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OITBITY.

CoBMecTHas JjesiTe/IbHOCTh:

MOHMMAaTh ¥ UCIIO0/Ib30BaTh NTPeUMYyIliecTBa KOMaHAHONW W WHAWBUAYaTbHON
paboThl Tpu pelleHUH yueOHBIX 3ajay, TPUHUMAThb 1[eJib COBMECTHOMN
JesTe/IbHOCTH, TUTAHWPOBATh OpPraHW3al[{I0 COBMECTHOM pabOoThI, pacIpeziesisiTh
BUABI paboT, JoroBapuBaThCsA, OOCY)KAAaTh TMpOIleCC W pe3yjabTaT pPabOTHI,
0600111aTh MHEHUSI HECKOJIBKUX JTFO/Ie1;

y4acTBOBaTh B TPyNNoBbIX ¢dopMax paboTel (06CyxmeHMs, 0OMeH MHEHHH,
«MO3TOBble IITYPMbl» W WHbIE), BBIIOJHATb CBOK YacTb PpaboOTHl U
KOODZIMHUPOBaTh CBOW JEMCTBUS C JPYTMMHM WieHaMH KOMaHbl, OI|eHWBATh
KaueCTBO CBOETO BKJaja B OOIIMM MPOAYKT M0 KPUTepHUsM, ChOpMYTHPOBaHHBIM
y4aCTHUKaMH B3aUMOZeCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHily obyuenns B 10 Kjacce oOydYarOIMiiCs TIOMYUYHT CleyOIIue
Tipe]MeTHbIe Pe3y/bTaThl TI0 OT/e/bHBIM TemMaM pabodeil rporpaMMbl yueGHOTO
Kypca «Asirebpa 1 Hayajia MaTeMaTUUeCKOTO aHan3a»:

Yucia v BBIUMC/IEHUSA:

cBOOO/IHO OIEepPUpPOBaTh TOHATHSMHU: paljiOHA/bHOE YUC/I0, OecKOHeuHas
nepuoAnueckass Apobb, TPOILEHTbI, UWpPpal[MOHAJbHOE YKUC/I0, MHOKEeCTBa
paLMOHAJIbHBIX U J€MCTBUTETbHBIX YMCeT, MOAY/Ib JEUCTBUTEBHOIO UKC/Ia;

NIPUMEHATb JpPOOM W TIPOLIEHTBI [/I1 PeIlleHus TIPUK/IaJHBIX 3a/au M3
pa3/IMYHbIX OTpac/iel 3HaHWW U pealbHOM YKWU3HHU;

MIPUMEHSTb MPUOJIKEHHBIE BHIYMC/IEHUS, TIPAaBU/Ia OKPYT/IeHUs], IPUKUAKY U
OLIeHKY pe3yJ/ibTaTa BbIUMC/IEeHUM;



cBOOOIHO OMeprpoBaTh TOHSATHEM: CTeleHb C 1IeJbiIM TI0Ka3aTeseM,
VCI0J/Ib30BaTh MOAXOASAIIY0 (hOPMY 3aluCH [JeCTBUTETbHBIX UKCes JJ1s PelleHus
MpaKTUYeCKUX 3a/lau U MpeJCTaB/IeHUs JaHHBIX;

cBOOO/IHO OTEepPUpPOBaTh MOHSATHEM: apri(MeTHUeCKHi KOpeHb HaTypa/ibHOM
CTeTleHu;

cBO0OO/IHO OTIePUPOBATh MOHSATHEM: CTelleHb C pPallOHA/ILHBIM MT0Ka3aTeseMm;

CcBOOOJHO OIepupoBaTh TIOHSATHUSAMU: JIOTapudM UHCIa, [eCATUYHbIe U
HaTypaJbHbIe JIOrapU(pMbI;

cBOOO/IHO OTepHpOBaTh TIOHATHSMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'eHC
YMCI0BOTO apryMeHTa;

OMepupoBaTh MOHITUSIMU: aPKCHHYC, apPKKOCUHYC W apKTaHTeHC UHCJI0BOTO
aprymeHTa.

YpaBHeHUA U HepaBeHCTBaA:

cBOOO/IHO OTepUpOBaTh TOHATUSMU: TOX/ECTBO, ypaBHeHUe, HePaBeHCTBO,
PaBHOCWJ/IbHbIE YPAaBHEHUS U YPaBHEHUsI-CJIe[JCTBUSI, PABHOCU/IbHbIE HEPAaBEHCTRaA;

NIPUMEHATb pPa3/UuHble METO/[bI peIlleHUs] PpalMOHA/IbHBIX U JIPOOHO-
palMOHAa/IbHBIX yPABHEHWM, TIPUMEHSTb METOJ WHTEpPBaJOB [Ji pelleHus
HEpaBeHCTB;

CcBOOOJHO OIepupoBaTh TOHSATHUSMU: MHOTOUEH OT OJIHOW IlepeMeHHOM,
MHOTOW/IeH C Le/dbIMU KO3(ppuureHTaMy, KODHM MHOrOU/eHa, IIPUMEHSTh
Jle/leHMe MHOTOuY/IeHa Ha MHOTOW/IeH C OCTaTkoMm, Teopemy be3y u Teopemy Bueta
[J/1S1 peleHus 3a/1ay;

CBOOOJHO OMEepupoBaTh TIOHATUSMHU: CHCTeMa JIMHEWHBIX YypaBHEHWH,
MaTpulla, OMNpeJe/uTe/lb MaTpullbl 2 X 2 W ero TeoMeTpPUYeCKUW CMBICI,
WCIIO/Ib30BaTh CBOMCTBA OMpeJe/uTesiss 2 X 2 i BbIUKAC/IEHUS €ro 3HadyeHwus,
TIDUMEHSATh ONpeJe/UTeNId [/l pelleHus CUCTEMbl JIMHEWMHBbIX YpaBHEHUH,
MO/Ie/TMPOBaTh peasibHbleé CUTYALIUM C MOMOILbI0 CUCTEeMbl TMHEHHBbIX YpaBHEHUH,
VICC/IeIoBaTh TOCTPOEHHbIE MOJEeIU C TIOMOLBI0 MaTpul] M OIpeje/uTesen,
VIHTEPIIPeTHUPOBATh MOyUYeHHbIU pe3y/bTar;

WCIIO/Ib30BaTh CBOWMCTBA [IeWCTBUM C KOpPHAMM [ TipeoOpa3oBaHus
BbIDA)KEHUN;

BBITIOTHATH Mpeobpa30BaHMs UKCIOBBIX BBIDAYKEHUH, COZIepyKallliX CTEIeH! C
paLMOHa/IbHBIM TTOKa3aTesieM;

VICII0/Tb30BaTh CBOKMCTBA norapupmMoB ISt ripeobpa3oBaHus
Jorapu(pMUUeCKUX BbIpa’KeHUM;

cB0OO/IHO OTepHpoBaTh TMOHSATHSMU: WppPALMOHA/IbHbIE, TIOKa3aTe/lbHble U
norapudMrUecKrie ypaBHeHHs, HAXO/IUTb UX PelleHUs C TOMOIIbI0 PaBHOCUIbHBIX
Tepexo/i0B WK OCYILeCTB/IsI IPOBEPKY KOPHeu;



TIPUMEHSITb OCHOBHBIE TPUTOHOMeTpUUecKre GopMyJibl i TIpeobpa3oBaHus
TPUTOHOMETPUUECKUX BbIDA’KEHU;

cBOOO/IHO OmMepupoBaTh TIOHATUEM: TPUTOHOMETPUYECKOe YypaBHeHHe,
NpUMeHSITh ~ HeoOXxofuMble  (QOpPMyJibI  [iJii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

MO/leTMpOBaTh peajibHble CUTYyal[dd Ha s3blke anrebpbl, COCTaBJISTh
BbIp@KEHUs, ypaBHEHMsl, HepaBeHCTBA M0 YCJOBHIO 3ajlaud, HCC/Ie/[0BaTh
MOCTPOEHHbIe MO/Ie/IU C UCII0/Ib30BaHUEM arirapara aareophl.

dDyHKUUU ¥ rpaduku:

cBOOO/IHO OTIepUPOBAaTh TOHATUAMU: (PYHKILIUS, CIIOCOOBI 3a/jaHusi QYHKIUH,
B3aUMHO oOpaTHble (QYHKIUM, Kommo3ulus GyHKUuM, Trpaduk GyHKIUY,
BBITOJIHATE 3/IeMeHTapHbIe ITpeobpa3oBaHysi TpaduKOB (HYHKIHI;

cBOOO/IHO OTEepPUpPOBaTh TOHATHSMU: 00/1aCTh OTpejie/ieHUss U MHO>KeCTBO
3HaueHWur QYHKLUH, HY/ M (PYHKLMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOO/IHO OMepupoBaTh TMOHATUSIMU: UETHble U HeuéTHble (YHKLUH,
nepuopnueckre (GyHKLUHM, IPOMEXYTKM MOHOTOHHOCTU (DYHKLIMH, MAaKCUMYMBbI U
MUHUMYMbI (YHKI[MY, HaubOosblllee YW HavMeHbIllee 3HaueHWe QYHKIMU Ha
TIPOMEXKYTKE;

cBOOO/IHO OTepUpOBaTh MOHATUSIMU: CTerleHHast (PYHKLYs C HaTypaJbHbIM U
Lje/IbIM TI0Ka3aTeseM, rpaUK CTermeHHOW (PYHKUMW C HaTypajbHbIM U LieJIbIM
roka3saresieM, rpaduk KOpHsS N-OM cTereHH Kak (yHKIUU 0OpaTHOW CTeTeHH C
HaTypa/ibHbIM MOKa3aTesem;

OTepUpOBaTh TOHATHSMU: JMHEWHas, KBaJpaTWUuHas W ApOOHO-/IvHelHas
(GYHKLMM, BBITIOJIHSATE 3/IeMeHTapHOe UCC/e/loBaHue U MOCTPOeHNe WX IPa(UKOB;

cB0OO/IHO OTepupoBaTh TIOHATUSMU: TIOKa3aTelbHass W Jiorapudmuueckas
GyHKIMH, UX CBOWCTBAa M rpaduKy, WCMOJb30BaTh UX rpaduKu [Is pellieHus
ypaBHEHU;

CBOOOJHO OMepupoBaTh TIOHSATUSMU: TPUTOHOMETPUYECKas OKPYKHOCTb,
orpejiesieHUe TPUTOHOMEeTPUUeCKUX (PYHKI[MI UUC/IOBOTO apryMeHTa;

WCI0/Ib30BaTh rpapuku GYyHKUMA [Ji1  UMCC/IeOBaHWs TIPOLIeCCOB U
3aBUCUMOCTeN TpU pellleHud 3afiau U3 APYryux yueOHbIX TpeJMeTOB M peasibHOU
)KU3HH, BbIpa)XaTb (hOpMy/aMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OTepHpoBaTh TOHATHSAMHU: aprudMeTHyeckKass U reoMeTpuyeckas
nporpeccusi, 6eckoHeuHO yObIBarolljasi reoMeTpuuecKasi porpeccusi, TMHeNHbIN U
5KCTMOHEHLMabHbIN POCT, JOpMYyJia CJIOXKHBIX MPOLIEHTOB, UMETh IMpe/iCTaB/eHue
O KOHCTaHTe;

WCII0/Ib30BaTh TPOTPeCCUM i pelleHus peasbHbIX 3a/au TPUKJIaJHOTO
XapakKTepa;



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TTOC/IeJOBATE/ILHOCTD, CTIOCOOBI 3a/JaHUs
1oC/ie/JOBaTeIbHOCTe, MOHOTOHHble W OrpaHWYeHHble M0C/Ae[0BaTe/bHOCTH,
MOHUMAaTb OCHOBBI 3apOXKZAEHWs] MaTeMaTH4YeCKOro aHajqv3a Kak aHaausa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTEepUpOBaTh TIOHATUSMH: HelpepbiBHbIe (YHKI[UH, TOUKH
pa3phbiBa rpaduka GyHKIMH, aCHMITTOThI TpaduKa QyHKIIUY;

cBOOO/IHO OrepupoBaTh MOHSATHMEM: (YHKIMs, HerpepbiBHasi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTIpepbIBHBIX (DYHKI[WH /sl pellieHus 3a/jay;

cBOOO/IHO OMEepUpoBaTh TIOHATUSMH: TlepBas W BTOpas TPOW3BOJAHBIE
byHKIMH, KacaTe/bHasi K rpaduKy GyHKIUY;

BBIUMC/IATH TIPOU3BO/IHBIE CYMMBbI, TIPOM3BEeZIeHUs], YaCTHOTO U KOMITO3ULUH
ABYX (DYHKLMM, 3HaTh TIPOU3BO/HbIE 3/IeMEeHTapHBIX (PYHKLUM;

WCII0/Tb30BaTh TeoMeTpuueckruii U (hU3UUYecKUil CMBIC/T TIPOU3BOJHOMN [1/is
pellieHys 3a/au.

MHoxecTBa M JIOTHKA:

CcBOOOJHO  OmMepupoBaTh TOHATUSMH: MHOXXECTBO,  Ofepaluu  Haf
MHO>XeCTBaMU;

MCII0J/Ib30BaTh TEOPETUKO-MHOXXEeCTBEHHBIW arrapaT /1Jis OlMCaHUs peasbHbIX
TIPOLIECCOB U SIBJIEHUM, TPU pellleHn! 3a/jad U3 JPyrux yueOHbIX MpeMeTOB;

CcBOOOJHO OrepupoBaTh TMOHSATUSMU: OIpejie/ieHre, TeopeMa, ypaBHeHHe-
C/ie[iICTBHE, CBOMCTBO MaTeMaTHUYeCKOro 00beKTa, 0Ka3aTebCTBO, PABHOCH/IbHbIE
ypaBHEHUS U HEPABEHCTBaA.

K koHily obyuenusi B 11 Kjaacce oOydyaroniuiics MOJYyUdT CJIeyrOIIIe
npeZIMeTHbIe pe3y/bTaThl TI0 OTZAeE/NbHBIM TeMaM pabouyeli TpOrpaMMbl yueOHOTO
Kypca «Asrebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/TH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

cBOOO/IHO oOMepupoBaTh TMOHSATHSIMU: HaTypajbHOe W 1ieJioe  UKMCIIO,
MHOXXeCTBa HaTypa/IbHbIX U Lie/IbIX YMCeJI, WUCIO/Ib30BaTh MPU3HAKU [eTMMOCTH
uenbix ynicen, HOl u HOK HaTypanbHbIX Unces AJ1si pelleHus 3ajau, IIPUMEeHSITh
aaroputMm EBkina;

cBOOO/IHO OrepupoBaTh TIOHATHEM OCTaTKa TI0 MOJYJII0, 3alvChIBaTh
HaTypa/lbHbIe UKCJ/ia B Pa3/IMUHbIX [MO3ULIMOHHBIX CUCTeMaxX CUUCJIeHHS;

cBOOO/IHO OTMepUpOBaTh TOHATUSAMH: KOMIUIEKCHOE YHC/I0 W MHOYKeCTBO
KOMIIIEKCHBIX UMCeJl, MPeACTaB/sATh KOMIUIEKCHbIe uuc/ia B anrebpanueckoi u
TPUTOHOMETPUUYECKOM (popMe, BBITIOMHATE apu(pMeTHUeCcKre orepalydd C HUMHU U
n300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHUA U HepaBeHCTBaA:



CcBOOOJHO OMepupoBaTh MOHSATUSIMU: HMppPALMOHAbHbIE, TIOKa3aTeslbHble U
Jorapu(MuUuecKve HepaBeHCTBA, HAXOAWUTb MX pelleHWs C  IOMOLIbI
PaBHOCWIBbHBIX MIEPEXO0/IOB;

OCYLL[eCTB/IAITh OTOOP KOpHeW TMpH pelieHud TPUTOHOMETPUUeCKOTro
yPaBHEeHHUS;

CcBOOOJHO OMepupoBaTh TMOHATHEM TPUTOHOMETPHUYeCKOe HepaBeHCTBO,
MpUMeHSATb  HeoOXoAuMmble  (OpPMYJbl  [jis  pellieHus] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJHO OTepyupoBaTh MOHATUSMU: CUCTeEMa U COBOKYITHOCTb YPaBHeHHUH U
HEepaBeHCTB, PaBHOCUJIbHbIE CUCTEMbl U CUCTeMbI-C/Ie/ICTBUSL, HAXOAUTh peLIeHNs
CUCTEMBI U COBOKYMHOCTEH palMOHa/IbHbIX, UPpPaLMOHa/IbHbBIX, MTOKa3aTe/JbHbIX U
jorapu(pMUUYeCKrX ypaBHEHUN U HepaBeHCTB;

pellaTh paLOHaJ/IbHBbIe, VippaLMOHaJIbHbIE, ToKa3saTesbHble,
Aorapu(Muueckvie W TPUTOHOMETpDUUECKHWe YpaBHEHMSI U HepaBeHCTBa,
coJilep>Kalliie MOZAYJIM U MapaMeTphl;

MIPUMEHSATH rparueckrie MeTOAbI /ISl pelleHrs YypaBHEeHUU Y HEePaBeHCTB, a
TaK)Ke 3a/lau C apameTpamy;

MOJIe/IMpOBaTh peasibHble CHUTyallud Ha s3blKke ajareOpbl, COCTaB/SAThH
BBID&)KEHUS], YPABHEHWS, HEPABEHCTBA M MX CUCTEMbl IO YCJIOBHUIO 3aJlauM,
UCC/IeIoBaTh TIOCTPOEHHbIE MOJIe/Id C WCMO/b30BaHKWEM arirapara anreopel,
VHTEPIIPeTUPOBATh [OTyYeHHbIN pe3y/bTar.

DyHKIMU ¥ rpaduKu:

CTPOUTh TrpayKu KOMMO3ULMM (PYHKLUKA C TIOMOLLBIO 3/1€MEHTapHOro
VICC/IeIOBAHNS U CBOKWCTB KOMIO3ULMY ABYX (DYHKLIUM;

CTpOUTh TreoMeTpuyeckre o00pa3bl ypaBHeHMMI W  HepaBeHCTB Ha
KOOP/JHWHATHOM TIJIOCKOCTH;

cBOOO/IHO  OMepupoBaTh TMOHATHUSIMU: TpadUKU TPUTOHOMETPUUECKUX
(yHKLH;

NPUMEHATb (YHKLUMU [Ji1 MOJE/JWPOBAHUS M HCCIeOBaHUS peaslbHbIX
MIPOL|ECCOB.

Hauyana MaTeMaTH4eCKOro aHa/mn3a:

VICITI0J/Ib30BaTh MMPOU3BOJHYIO [I/IS1 UCCJIeZJ0OBaHUS (DYHKL[MM HA MOHOTOHHOCTb
Y SKCTPEMYMBI;

Haxo/WTh HauboJsiblllee U HaMeHblllee 3HaueHUs GYHKLIMK HellpepbIBHOW Ha
OTpEe3Ke;

VICTI0/Ib30BaTh IPOM3BOJHYHO [/ HAaXOXJEHWsS Haulyullero peLieHusl B
NpUK/IaJHBIX, B TOM 4YMCJIe COLMaIbHO-3KOHOMUYECKMX, 3ajadax, JJjs
orpefieJieHUs] CKOPOCTU W YCKOpeHMsl MpoLecca, 3aJaHHOro (opmy/od Wau
rpaukom;



cBOOO/IHO OmeprpoBaTh TOHSATHUSIMHU: TepBOOOpa3Hasi, oOrpe/enéHHbIN
WHTerpaj, HaXxOAWTb TepBOOOpa3Hbie 3jIeMeHTapHbIX (YHKIUHA U BbIUKACISITH
uHTerpas no gopmyse HotoToHa-JleliOHuIIa;

HaXO/JUTh IJIOLIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJl C TIOMOIIIbI0 UHTErpaia;

MMeTb TpeJiCTaB/eHue O MaTeMaTHYeCKOM MO/e/IMPDOBaHUM Ha TpuMepe
cocTaB/ieHus AuddepeHIIMa/IbHBIX YPaBHEHUM;

pelllaTh TIPUK/IaJHbIe 3a7aud, B TOM 4YKCJIEe COLIMATbHO-9KOHOMUYECKOTO U
¢dur3nueckoro xapakTepa, CpeJiCTBAMU MaTeMaTHUYeCKOro aHain3a.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo 4yacoB J/IeKTPOHHbIEe
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbI Bcero Koutponsuer TIpakTuyeckue oOpa3oBare/bHbIE
e padoTsI pPadoTHI pecypen1
MHO>XeCTBO [1eiICTBUTE/IbHBIX UHCe/I.
1 MHorousieHsl. PaijuoHanbHble ypaBHeHUs U 24 1
HepaBeHCTBa. CHCTeMbI TMHEWHBIX
ypaBHEHUM
) ®yHK1MK U rpaguku. CreneHHast GYHKLHSA C 1 1
1|eJIbIM TTOKa3aTesieM
3 ApudmeTrueckuii KOpeHb N-0M CTereHM. 15 1
VppaioHanbHble ypaBHeHUs
4 [TokazaTtenbHasi hyHKLMS. [Toka3aTenbHbIe 10 1
ypaBHeHUsI
5 Jlorapugmuueckas QyHKLHSI. 18 1
Jlorapudmuueckue ypaBHeHUs
5 TpuroHoMmeTpryeckrie BbIpayKeHUs U 99 1
ypaBHEeHUs
[TocnenoBaTeIbLHOCTH U TIPOrPeCcCUU 10 1
HernpepobiBHble hyHKIMK. [Ipon3BogHast 20 1
9 [ToBTOpeHUe, 060011leH1e, CCTeMaTH3aL1s c )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbI Bcero Koutponsuer TIpakTuyeckue oOpa3oBare/IbHbIE
e paboTsI PadoThI pecypehI
1 WccnenoBanue QyHKIMIA C TTOMOIIbIO 97 1
TIPOM3BO/IHOU
2 [TepBooOpa3Hasi ¥ UHTErpas 12 1
3 I'paduiky TpUroHOMETpUUECKUX (PYHKIUH. 14 1
TpuroHomeTpruuecKre HepaBeHCTBa
4 VppatrioHasibHbIe, ToKa3aTe/lbHbie U 94 1
norapupmMUuecKre HepaBeHCTBa
KowmrinekcHeie uncia 10 1
HarypasnbHble v Liesible yncia 10 1
CucTreMbl paljuOHaIbHbIX, KPPaLMOHATBHBIX
7 roKa3aTe/bHbIX U JIOTapu(PMUUecKrux 12 1
ypaBHeHUH
8 3aziauM C mapameTpaMu 16 1
9 [ToBTOpeEHue, 00001IeHre, CUCTeMaTH3aLUs 16 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBFPA30BATEJ/IbHOM ITPOT'PAMMBI

10 K/TACC

Kop,
NpoBepseMoro
pe3yJ/ibTara

1

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThl 0CBOEHHSA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/JHEro 0011iero 06pa3oBaHus

Yuicna ¥ BLIUUCIeHUS

1.1

OmnepupoBaTh MOHATUSAMHU: paljMOHa/JIbLHOE U JelCTBUTENbHOe UMCIIO,
OOBIKHOBEHHaAs ¥ [IeCATUUHAS APOOb, TIPOLIEHTHI

1.2

BoimonHsaTe  apudMeTuMyeckue — omepaldd  C  palMOHAlbHBIMU U
JeNCTBUTE/IbHBIMU UMC/IaMU

1.3

BbInonHATE NpUOIKEHHBIE BHIYUCTIEHHS], UCITI0/Tb3Ysl TTPaBU/ia OKPYTJIeHUS,
JleaTh TIPUKUKY Y OLIEHKY pe3yJ/ibTaTa BbIYMC/IeHUIN

1.4

OHepI/IpOBaTb MOHATUAMU: CTereHb C LeJIbIM I10Ka3aTe/ieM, CTdHAdPTHadA
(bopMa 3aIlTCH1 ,ELEI‘/JICTBI/ITEJIBHOFO Uuncid, KOpeHb HaTypaHbHOﬁ CTeI1eHH;
HCI0JIb30BaTh IMOAXOAALIYTO (I)OpMy 3alMCcu1 AeﬁCTBHTEHBHbIX qucen ajis
pelieHus IIPpaKTUYeCKHX 3a/id4 U MpeaCTaB/JI€HNA JaHHBIX

1.5

OneprpoBaTth MOHATUSAMU: CUHYC, KOCUHYC U TaHI'€HC ITPOU3BOJIHOTO YIJIa;
WCMO/Ib30BaTh  3alUCh  TIPOM3BOJIBHOTO  yIyla  uyepe3  oOpaTHble
TPUTOHOMeTpUUecKre (PyHKLUU

YPaBHEHI/IH " HEPAaBEHCTBaA

2.1

OnepupoBaTh MOHATUSIMU: TOX/ECTBO, YpaBHeHHe, HepPaBeHCTBO, lieJioe,
paLoHaIbHOe, vppaLoHaIbHOe ypaBHeHUe, HepaBeHCTBO,
TPUTOHOMEeTPUUYECKOe YpaBHeHHe

2.2

BbInonHATE TipeoOpa3oBaHusi TPUTOHOMETPUUECKHUX BBIDAKEHUM U pellaTh
TPUTOHOMETPUUEeCKHe YpaBHeHUsI

2.3

BbInoHATh TIpeobpa3oBaHus 1[e/bIX, Pal[MOHANbHBIX W WPPALMOHATIBHBIX
BbID&)KEHUM U pelllaThb OCHOBHbIe THIbl 1IeJIbIX, paLMOHAIBHBIX U
MppalMOHaIbHBIX ypaBHEHUI U HePaBeHCTB

24

[IpuMeHATL ypaBHeHHWs W HepaBeHCTBA [J/s1 peLleHUs MaTeMaTh4yecKuX
3a/1a4 ¥ 3a/ja4 U3 pa3/inuHbIX 00/1acTell HAyKH U peabHOM XKU3HU

2.5

MopenvpoBath peanbHble CHUTyallMd Ha s3blKe aireOpbl, COCTaBJISATH
BbID&)KEHUS, ypPaBHEHUS, HePaBeHCTBAa MO YC/IOBUIO 3aJaud, UCC/Ie/l0BaTh
TIOCTPOEHHbIE MOJIe/H C MCII0Ib30BaHUeM amrapaTa aarebpsl

@OyHKLUMU U TpaduKu

3.1

OmnepupoBaTh MOHATUAMU: QYHKIMS, CTIOCO0BI 3afiaHusi GYHKLMH, 00/1acTh




ompefile/ieHUsI M MHOKeCTBO 3HaueHUM GyHKUMM, Tpaduk QGyHKLUH,
B3aMMHO oOpaTHbIe PYHKLIUN

OHepI/IpOBaTB MOHATUSAMM: UYETHOCTh U HEUYETHOCTH q)yHKL[I/II/I, HY/IN

32 (OyHKL[MM, TPOMEKYTKH 3HAKOMOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKLMN /151 pellieHus1 ypaBHeHUi
3.4 CTpouTh U YATaTh TPAPUKU JTMHENHOW (PYHKLMU, KBaJPAaTUUHON (YHKLIUHU,
CTerleHHOM (YHKIIMU C Lie/IbIM TI0Ka3aTesieM
Wcrnionb3oBaTth rpaduku (GYHKUWANW /s UCCAeloBaHUS TIPOLIeCCOB U
3.5 3aBUCUMOCTeM TIpU pellleHWM 3a/lad U3 JPYTUX yueOHBbIX IpeJMeTOB U
peasibHOM »KM3HH, BbIpaXkaTh (POPMYy/IaMH 3aBUCUMOCTH MEX/y BeJIMYMHAMU
4 Hauyana matemaTtrueckoro aHaausa
41 OmnepupoBaTh TIOHATUSIMU: T10C/Ie/l0BaTeIbHOCTb, apudMeTHuecKass Hu
) reoMeTpUuecKast IporpecCrn
40 OmnepupoBaTh TIOHATUSAMH: OeCKOHeUHO YyObIBaroljass reoMeTpuYecKast
) rporpeccusi, CyMmMa 6eCKOHeUHO yObIBaro1I[eil TeOMeTPHUUeCKO MPOrpecCuu
4.3 3ajaBaTh MOC/eI0BAaTEILHOCTH Pa3/TMUHBIMH CITOCOOaMH
44 Wcnonp30BaTh CBOWCTBa MOC/IEOBAaTe/IbHOCTE W TIPOrpeccuil s
' pelleHus peajibHbIX 3a/ia4 NPUKJIaZJHOTO Xapakrepa
5 MHoOKecTBa 1 JIOTHKa
5.1 OrneprpoBaTh NOHATHUAMU: MHOKECTBO, OTlepaLjuy HaJ, MHOKeCTBaMu
Vcnonb3oBaTh  TeOPETUKO-MHOKECTBEHHbIM — ammapaT [/  ONUCaHUS
5.2 peasibHBIX TPOLIeCCOB U SIBJIEHWH, TIPY PeIleHUH 3afiau U3 APYTuX y4eOHbIX
rpeMeToB
53 OnepupoBaTb  TOHATUSIMU:  OlpeJie/ieHUe,  TeopeMa,  CJe/iCTBUe,
[l0Ka3aTeyibCTBO
11 KJZTACC
Kop ~
IIpoBepsieMble IpeAMeTHBIE pe3y/IbTaTbl 0CBOEHNSI 0CHOBHOU
NpoBepsieMoro <
obpa3oBaTe/IbHOM NPOrpamMMBbI CpeJjHero ooiero o6pasoBaHus
pe3yJibTarTa
1 Uucna v BBIYMC/IEHUS
OnepupoBath TMOHATHSMU: HATypaJbHOE, LeJ0e YKUCJI0; MCI0Jb30BaTh
1.1 MPU3HAKU [e/JUMOCTU I[eJIbIX UHWCes, pasjioKeHWe Yucjia Ha MPOCThIe
MHO>KWTEN JJ1s pellleHus 3a/a4
1.2 OnepupoBath MMOHATHEM: CTeleHb C paljMOHa/IbHBIM [10Ka3aTes1emM
13 OneprpoBaTh MOHATHSIMU: JIOrapudM UuCIa, JeCATUYHbIE U HaTypasbHble
' norapuQMel
2 YpaBHeHuUs 1 HepaBeHCTBA




[lpuMeHsITH CBOMCTBA CTerleHW [yisi  TpeoOpa3oBaHUSI  BbIpa)KeHUM,

2.1 OIepypoBaTh IOHATHUSMU: II0KasaTe/JbHOe YpaBHeHHWE U HepaBeHCTBO;
pellaTh OCHOBHbIE TUIIbI [TOKa3aTe/IbHbIX ypaBHEHU U HePaBeHCTB
BbinosHATE  peoOpa3oBaHusl BBIPDAKEHUH, COZAEpIKalUX JIOTapU(MBI;
2.2 OTIepUpOBaTh TMOHATUSMU: JiorapupMUUecKoe ypaBHeHHEe W HepaBeHCTBO;
pellaTb OCHOBHbIE TUITbI JIOTaPUPMUUECKIX YPaBHEHHH 1 HePaBeHCTB
2.3 HaxoauThb pellieHusi MPOCTeUIINX TPUTOHOMETPHUUECKHUX HePaBeHCTB
OnepupoBaTth MOHATUSIMU: CUCTeMa JIMHENHBIX YPaBHEHUH U e€ pellleHue;
2.4 WCMO/Ib30BaTh CUCTEMY JIMHEHHbIX YPaBHEHHWH [Jisl pellieHUs] IPaKTUYeCKUX
3ajau
)t HaxoauTh pelieHus IPOCTENUIINX CUCTEM M COBOKYIHOCTeH paljiOHaIbHbIX
' ypaBHEHHI U HePaBeHCTB
MopenvpoBaTh peasibHble CUTyalldM Ha s3blke aireOpbl, COCTaBJSAThH
2.6 BbID&)KE€HUS], YDaBHEHMs, HepaBeHCTBA M CHUCTeMbl IO YCJIOBUIO 3a/lauM,
WCCJIe/|0BaTh ITOCTPOEHHbIE MO/Ie/IU C MCII0/Ib30BaHUEM arlrapaTa anreopsl
3 OyHKUMU ¥ TpadyKu
OnepupoBaTh TOHATUSIMM: TepUoAWYecKass (YHKLUS, TPOMEXYTKU
31 MOHOTOHHOCTA (DYHKLIMM, TOUKM 3KCTpeMyMa (DyHKUWH, Haubosiblliee |
) HauMeHblllee 3HaueHUs1 (QYHKIMM Ha TIPOMEXXYTKe; WCIO/Ib30BaTh UX [JIs
vccneoBaHus QYHKIMU, 3a/JaHHON TpaduKoM
OmnepupoBaTh MOHATUAMU: TPa(UKU TMOKa3aTenbHOM, JorapupMuueckoil u
3.2 TPUTOHOMeTpUYeCKuX (yHKIMH; u300pakaTh WX Ha KOODJMHATHOM
TIJIOCKOCTHU U MCTO/Ib30BaTh /1/1s1 pellieHusl ypaBHeHUM Y HepaBeHCTB
33 V306pakaTh Ha KOOP/MHATHOM TJIOCKOCTH rpadyKy IMHEMHBIX YpPaBHEHUM
' Y UCII0/1b30BaTh UX 15 PelleHrsl CUCTeMbl JTMHeHHbIX ypaBHeHUH
3.4 Wcrnionb3oBath rpadvku (GYHKUUANW /s UCCAe0BaHUS TIPOLIeCCOB U
' 3aBUCUMOCTeN U3 IpyTruX yueOHbIX AUCLUIIIAH
4 Hauana MaTeMaTHuecKoro aHain3a
OmnepupoBaTh MOHATUSIMU: HerlpepbiBHas (PYHKLIMS, MPOU3BOAHAs QYyHKLUY;
4.1 WCTO/Ib30BaTh IreoMeTpuuecKuid U (pu3nueckuil CMbIC/T TIPOM3BOJHOU /st
pelleHUs 3aJau
40 HaxomuTe  NpOM3BO/HBIE  5/IeMEHTapHbIX  (PYHKLUH,  BBIYMC/IATH
) TIPOM3BO/IHbIE CYMMBI, IPOU3BE/IeHUs], YaCTHOTO (PyHKLIUN
Wcnonb3oBaTh  MPOM3BOJAHYH  [JI1  WUCCHe[oBaHUS  (YHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYyMbl, NPUMEHSTb pe3y/ibTaTbl WMCC/Ie[0BaHUS K
TOCTPOEHUIO TPaPUKOB
44 Vicnonb3oBaTh MPOU3BOAHYIO AJIS1 HAXOXK/AEHUS HaWIyudllero pelleHus B
' NIPUK/IAIHBIX, B TOM YMCJ/Ie COLIMaIbHO-3KOHOMUYECKHX, 3a/auax
45 OmnepupoBaTh TIOHSATUSMU: TiepBooOpasHasi UM UMHTerpaa; TOHHMMAaTh
) reoMeTpUYeCcKri U (PU3NYeCKUi CMbIC/ MHTerpasa
4.6 Haxoauts mepBooOpa3sHble 37eMeHTapHbIX (DYHKLWH, BEIUMC/ISAT MHTETPat




o opmyne HbtoToHa — JleiibHuIla

4.7

Peitiath MpUKJ/IdJHbIE 3a4d4Y4, B TOM 4UUC/I€ COLIMa/IbBHO-3KOHOMUYECKOI'O U
Cl)I/I3I/IT—IECKOFO XdpakKTepa, CpeaACTBaMH MATEMATHYECKOI'O aHa/I13d




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 KITACC

IIpoBepsieMblii 3/IeMEHT COfiep)KaHUsA

Kopg
1 Uwucia ¥ BBIYUCTIEHUS
PauyioHaneHble  unciaa. OOBIKHOBEHHble U JeCATHUYHble ApOOH, TIPOLIEHTHI,
11 OeckoHeuHbIe TIepHOANYecKre Apobu. AprdmeTHueckre oriepali C parjiOHaTbHBIMU
) YrcIamMH, peoOpa30BaHus UMC/IOBLIX BeIpaKeHuH. [IpumeneHne apo6eii v POLIEHTOB
JJ1s pellieHysl IPYKJ/IaIHBIX 3a/la4 M3 Pa3/IMYHbIX OTpac/eld 3HaHUM U peaslbHOW XKU3HU
[JelicTBuTe/IbHBIE KA. PaljoHaibHble M UppaLMoHabHble ykcia. Apu@meTuyeckre
1.2 | omepauumn c pAelcCTBUTENBHBIMUA 4YWc/1aMU. [IpuOMKEHHBIE BBIYMCIEHUS, TpaBH/Ia
OKpYTJ/IeHus], TPUKKU/IKA U OL|eHKa pe3y/ibTaTa BbIYMC/IeHUH
CreneHs c LiesbIM NoKasartesieM. CTaHzapTHast (popMa 3arucy 1eHCTBUTeIbHOI0 UYMC/Ia.
1.3 | HWcnonb3oBaHue Mojaxozsiiel (pOpMbI 3alyCy [JeHCTBUTEIbHBIX YMCesl /ISl pelleHust
NpaKTUYeCKUX 3a/lay U Npe/iCTaB/IeHNs] JaHHbIX
14 ApudmeTrueckdii KOpeHb HaTypa/JbHOW cTemeHW. [lelcTBUS C aprudMeTHYeCKUMH
’ KODHSIMM HaTypabHOW CTeeHU
15 CuHyC, KOCMHYC W TaHIeHC UHWC/IOBOTO aprymeHra. ApPKCHHYC, apKKOCHHYC,
apKTaHreHC YMCI0BOI0 apryMeHTa
2 YpaBHeHus1 U HepaBeHCTBa
2.1 ToskaecTBa ¥ TOXKJeCTBEeHHbBIE TIPeoOpa30BaHus
59 [Tpeobpa3oBaHue TPUrOHOMETPUYECKUX BbIpaskeHHUH. OCHOBHbIE TPUTOHOMETPUUECKHEe
) bopmyibi
513 YpaBHeHre, KopeHb ypaBHeHUs. HepaBeHCTBO, pelleHuMe HepaBeHCTBa. MeTof,
' WHTEpBaJIOB
24 PemieHue 1ie/ibIX U APOOHO-PALIMOHA/TBHBIX YPAaBHEHUH Y HEPAaBEHCTB
2.5 PelieHve vppaljMoHanbHbIX YPaBHEHHUH Y HEPABEHCTB
2.6 PellieHrie TPUrOHOMETPUUECKUX YpaBHEHUM
57 [IpumeHeHNe ypaBHeHMI U HEPAaBEHCTB K pellleHr0 MaTeMaTUUeCKUX 3a/ay v 3a/jayu 13
) Pa3IMUHBIX 00/1acTel HayKW W peasibHOW >KU3HU
3 @OyHKLMM U TPaQUKU
31 ®ynkuus, crocobbl 3asanus ¢yHkuuM. [padwk ¢yHkun. B3aumHO o06paTHbIE
’ byHKIMH
3.9 Ob6nactb ompefiesleHUs: M MHOXKeCTBO 3HaueHMH @QyHKimy. Hym @yHkimu.

ITpoMe)XyTKM 3HAKOTIOCTOSIHCTBA. YETHBIE Y HEUETHBIE (DYHKLIMH




3.3 CreneHHasi (yHKLMSI C HaTypa/JbHbIM U Lie/bIM ToKa3aTesneM. E€ cBolicTBa U rpauk.
' CpoiicTBa U rpavK KOpHS n-0¥ CTerleHn
3.4 TpuroHoMeTpuueckasi OKPYKHOCTb, OTpefieJieHue TPUTOHOMETPUUeCKUX (YHKIUN
' YKC/IOBOTO apryMeHTa
4 Hauana maTemaTuueckoro aHaausa
41 [TocnemoBaTelbHOCTH,  CITOCOOBI  3a/laHUS  TIOC/Ie/lOBaTebHOCTeH. MOHOTOHHBIE
' I10C/IeI0BATeILHOCTH
ApudmeTtnueckasi W TeoMeTpHuecKasi TIporpeccMd. beckoHeuHO yObiBaroijast
4 reomerpuueckasi miporpeccusi. Cymma OeckoHeyHO YObIBarolljeii reoMeTpuyecKoi
' nporpeccur. Popmysa C/I0XKHBIX TIPOLIEHTOB. VCrosnb30BaHWe NPOrpeccuu st
pellleHUs peasibHbIX 3a/iau NPUK/IaZHOTO Xapakrepa
5 MHo>KecTBa U JI0TUKa
MHoXecTBO, omfepaudd HaJ MHOXecTBamMu. [luarpamMmbl OJiiniepa — BeHHa.
5.1 [IprimMeHeHre TeOPeTUKO-MHOKeCTBEHHOI'O amrapaTta [/ OIKWCAHUSl  peasibHbIX
TIPOLIeCCOB U sIBJIEHUH, MPH pellieHnH 3a/lau U3 IPYruX yueOHbIX MpeMeTOB
5.2 OrnipeseneHuve, TeopeMa, C/ie[ICTBUE, [0Ka3aTe/IbCTBO
11 KJIACC
Kopg IIpoBepsieMblii 3/IeMeHT CO/iepP>KaHUsA
1 Yucna v BbIYUCIeHYS
1.1 HarypasbHble 1 njesible ynciia. ITpusHaku f1e/1MMOCTH LieIbIX Yncel
1.2 CreneHb C palMOHaIbHBIM MOKa3aTenemM. CBOKCTBA CTENEeHU
1.3 Jlorapugm umucina. lecaTiuHble U HaTypajbHble J0raprudMbl
2 YpaBHeHus1 U HepaBeHCTBa
2.1 [Tpeobpa3oBaHue BbIPDa)KEHUH, CO/IEPrKaILX JIOTapUpMbI
2.2 [Tpeo6Gpa3oBaHue BhIpaKEHUM, CO/IEPKAIIUX CTETIeHU C parjiOHa/IbHBIM TI0Ka3aTeieM
2.3 ITpumepbl TPUTOHOMETPHUUECKUX HEPABEHCTB
24 [TokasaTesibHble ypaBHEHUS] U HEPaBeHCTBA
2.5 Jlorapudmuueckue ypaBHeHUsI 1 HepaBeHCTBa
26 Cucrembl TMHENMHBIX ypaBHeHUH. PellleHye MPUK/IaZAHbIX 3a3/jay C MOMOLIbI0 CUCTEMBbI
' JIMHEeWHbIX ypaBHeHUH
2.7 Cucrembl ¥ COBOKYITHOCTH pallMOHaIbHBbIX YPaBHEHUM U HEPaBEHCTB
)8 [TpyMeHeHre ypaBHEHUI, CCTeM U HEPaBEHCTB K pelleHHI0 MaTeMaTUYecKux 3a7au
' Y 3a/1a4 U3 pa3UyHbIX 00/1aCcTel HayKU U peasbHOM KU3HU
3 DYHKIMHU U TpauKU
3.1 Oyukius. [lepuoguueckue GyHKIUU. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
MakciMyMbl M MUHUMYMbI GyHKIMUA. HaubGonbliiee ¥ HavMeHbIllee 3HAueHHE




(GYHKLMY Ha TIPOMEXXYTKe

3.2 TpuroHomeTpuueckre GyHKIUH, UX CBOMCTBA U rpaduKu
3.3 [TokasarenbHas u oraprupmudeckas GyHKLMH, UX CBOMCTBA U rpa(uKu
3.4 Wcnonb3oBanve rpadmkoB GyHKIMI /151 pellieHNs] ypaBHeHU Y JIMHEeWHBIX CUCTeM
Vcnonb3oBanuve rpadyKoB (QyHKLMH /151 UCCIeJ0BaHUsI POLIECCOB Y 3aBUCUMOCTEH,
3.5 KOTOpble BO3HUKAlOT TIpU pelleHuM 3aZiau W3 JIPYyruX yueOHbIX TpeJMeTOB U
peanbHOU YKHU3HU
4 Hauasia MaTemaTHueckoro aHaavsa
4.1 HenpepriBHble GyHKIMU. MeTo/| UHTepBasIOB [ijisl pellleHrs HePaBeHCTB
4.2 ITpousBogHas GyHKLMH. ['eoMeTpruecKuii ¥ GU3NUeCKU CMBIC/ [IPOU3BOJHOM
43 [TpousBojiHbIe 3/ieMeHTapHbIX (GYHKLUMK. DopMysbl HaXOXAeHUs TPOU3BOJHOU
' CYMMBI, TIPOU3Be/IeHUs U YaCTHOTO (hyHKLIUM
[lprMeHeHre TPOU3BOAHON K WCCAeOBaHUIO (YHKLUMNA Ha MOHOTOHHOCTh U
4.4 3KcTpeMyMbl. HaxoxkeHre HauboJbIllero ¥ HavMeHbIlero 3HaueHus QyHKLUU Ha
oTpe3Ke
[TpuMeHeHre TIPOM3BOHOM /1Jis HAXOXK/I€HUSI HaW/Tyulllero pellieHus B TPUK/IaIHBIX
4.5 3aZlauax, JJis orpefie/ieHHsi CKOPOCTU TIpoLecca, 3aJaHHoOro ¢opmy/ol umm
rpaduKoM
4.6 [TepBooOpa3Hasi. Tabsuila mepBooOpa3HbIX
47 WHTerpas, ero reoMeTpuuecKui U pu3NueCcKuii CMbIC/. BblurcieHre UHTerpasa o

dopmyne HetoToHa — JlelibHMIIA




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

Kop IIpoBepsiembIie TPeGOBaHNUA K MPEJMETHBIM Pe3y/IbTaTaM 0CBOeHHS
IIPOBEPsIEMOro | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpPaMMbI CPeHEro o01ero
Tpe0oBaHUSsA oOpa3oBaHust

Bnagenve MeTosaMM JlOKa3aTenbCTB, aJrOPUTMaMH peLleHust 3ajau;
yMeHue ¢GOpPMy/IMpOBaTh U OIEpUpOBaTh TOHSATHSIMU: OMpefesieHue,
aKkcloMa, TeopeMa, CJIe/[CTBUe, CBOMCTBO, TIPU3HAK, [10Ka3aTe/lbCTBO,
paBHOCU/IbHBIE (DOPMYJ/IMPDOBKY; MPUMEHATh UX; yMeHHUe (OpMy/IMpOBaTh
obpaTHOe U TPOTHBOIOJIOKHOE YTBEp)KAeHHe, IMPUBOJUTH TNPUMEpPbI U
KOHTDPIIDUMEPHI, UCIIO/Ib30BaTh MeTOJ], MaTeMaTHUecKoW WHYKLWY;
TIPOBO/IUTH Jl0Ka3aTe/ibHble PacCy>KJeHuUs TPU PellleHrH 3a/jau, OLleHUBaTh
1 JIOTUYeCKyl0 TPaBWIBHOCTb  PacCy)X[EeHHH; yMeHHe OIepupoBaTh
TIOHATUSIMU: MHOXXeCTBO, TOJMHOKeCTBO, OTfepaliiy HaJi MHOXXeCTBaMH;
yMeHHe  UCII0/Ib30BaTh  TEOPETHKO-MHOXKEeCTBEHHbIN  ammapar — Jist
OTTMCAHUS pPeasbHBIX TIPOLIECCOB U SIB/IEHUI U TIPH PeIlIeHuH 3a7iay, B TOM
Yuc/e U3 JpYyrux yueOHBIX MpeMeTOB; yMeHUe ONeprupoBaTh MOHSATHUSIMU:
rpad, cBs3HbIN rpad, JepeBo, LUK/, rpad Ha MIOCKOCTU; YMeHue 3a/jaBaTh
Y OTMCBIBAaTh rpadbl Pa3/TUUHBIMK CIIOCO0AMH; MCIIO/IB30BaTh rpadbl pU

pellieHny 3aiau

2 YMeHHe ONepupoBaTh TOHATHSIMH: HATypaJbHOEe UHC/IO, LIeioe YHCIIO,
CTeTieHb C LIe/bIM TI0Ka3aTesieM, KOpeHb HaTypaJbHOUM CTeTeHH, CTeTeHb C
palMoOHa/IbHBIM TI0Ka3aTesieM, CTelleHb C JIelCTBUTeIbHBIM TOKa3aTeseM,
norapud™M uuC/Ia, CHHYC, KOCHHYC W TAHTeHC TPOW3BOJIBHOTO UHCIIa,
OCTaTOK TI0 MOZY/I0, paljOHa/bHOe YMC/IO, HppalvoHalbHOe YHCIIO,
MHOXECTBA HATypa/lbHbBIX, LeJbIX, PALUOHAIbHBIX, [JeHCTBUTEIbHBIX
Yucesl; yMeHHMe WCTI0/Ib30BaTh MPU3HAKY /Ie/TMMOCTH, HaMMEeHbBLINA 001
JeiTes b YW HauMeHblllee o00ljee KpaTHOe, aaropuT™ EBKmMga mpu
pelIeHnH 3a/jau; 3HAKOMCTBO C Pa3/IMUHBIMH TIO3WUIIMOHHBIMU CHCTEMaMHU
CUMC/IeHUs; YMeHHe BBIIOHATh BBIUMC/IEHHe 3HaueHU U peoOpa3oBaHus
BBID&)KEHUU CO CTereHsIMH U jorapudmamu, npeobOpa3oBaHus ApPOOHO-

PallMOHAJIBHBIX Bpra)KEHHﬁ; yMeHue OoreprupoBaThb TTOHATHUAMMN:

10C/Ie[IoBaTe/IbHOCTb, apu(MeThueckas TMPOTPeccHs, TreoMeTpruyeckKasi




nporpeccusi, OeckoHeuHO yObIBarollas TreoMeTpUyeckasi IpPOrpeccus;
yMeHMe 3a/aBaTh II0C/Ie[l0BATe/IbHOCTM, B TOM 4YMC/e C TIOMOILBIO
pPeKyppeHTHBIX (POpMYJI; YMeHHe ONeprpoBaTh MOHATUSIMM: KOMIUIEKCHOe
YUCJIO, CONPSDKEHHBbIe KOMIUIEKCHBbIE YKC/Ia, MOAY/Ib U  apryMeHT
KOMIJIEKCHOTO ~ 4MC/Ja, (opMa  3anuMcud  KOMILUIEKCHBIX  YHCes
(reomeTpuueckasi, TpUrOHOMeTpUYecKas U anrebpanyeckasl); yMeTb
NIPOM3BOUThL apuMeThUecKre [eHCTBUS C KOMIUIEKCHBIMU UHMC/IaMHy;
TIPUBO/IUTH TIPUMeEPbI UCII0/Ib30BaHUsI KOMILUIEKCHBIX YMCeJl; OllephupoBaTh
MOHATUAMU:  MaTpuna 2xX2 u  3X3, oOlpejeuTe/lb  MaTpPHULIb,

reoMeTpUUYeCKUN CMBIC/T OTIpeeTUTe/Ist

YMmeHue orepupoBaTh MOHATUSAMM: palMOHa/bHble, UppaLMOHa/bHBbIE,
TIOKa3aTe/bHble, CTeleHHble, JIorapu(mMuueckre, TPUTOHOMETpPUUEeCKUe
ypaBHeHHsI W HepaBeHCTBA, WX CUCTEMbl; yMeHHe OIepUpOBaTh
TIOHSITUSIMU: TOXKZECTBO, TOXKIEeCTBEHHOe IipeoOpa3oBaHHe, ypaBHEHMUE,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUWM M HepaBeHCTB, PaBHOCU/IbHOCTb
ypaBHEHHI, HepaBeHCTB W CUCTeM; YMeHHe pellaTb ypaBHEHUs,
HepaBeHCTBA M CUCTeMbl C IIOMOILIBIO Da3/MYHBIX IIPUEMOB; pellaTh
ypaBHeHHsl, HepaBeHCTBA U CHCTeMbl C IlapaMeTpoM; IPUMEHSThb
ypaBHEeHUsl, HepaBeHCTBAa, UX CUCTeMbl [ pelleHus] MaTeMaTH4eCKHX

3a/1ay 1 3a/1a4 U3 pa3MuHbIX 00/1acTell HAyKH 1 peabHOM KU3HU

YMeHWe oOrnepupoBaTh TMOHATUSMHU: (YHKLWSA, YETHOCTh (YHKIUH,
MepUOIJUYHOCT (DYHKIMM, OTPaHWYeHHOCTb (YHKIMM, MOHOTOHHOCTB
GbyHKIMH, KCTpeMyM (DYHKI[UM, HauOoblllee W HaMMEHbIIee 3HAUeHUs
GYHKI[UM Ha TIPOMEXYTKe, HerpepbiBHasi (GYHKIMS, aCUMITOTHI rpaduka
GbyHKUMY, TiepBasi U BTOpasi MPOW3BOAHAsT (GYHKIMU, T€OMEeTPUUECKUN U
busnyeckuid CMBICTT TMPOWU3BOAHOH, TepBooOpa3Hasi, OIpeze/EHHbIN
WHTerpasa; yMeHWe HaxOAWTb aCUMMTOThI Tpaduka (QYHKLIUH; yMeHHe
BBIUUC/ISITE  TPOU3BO/IHbIE  CYMMbI, TIPOM3BEJleHUsI, YaCTHOTO U
KOMITO3ULIMM (PYHKI[MH, HaXOAWUTh ypaBHEHHe KacaTelbHOM K rpaduky
GyHKUIMY, yMeHWe HaXOJUTh TIPOW3BOJHBbIE 3/IeMEHTApHBIX (QYHKIIHIA;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [/ HCC/IefioBaHUs (DYHKIWH,
HaXOAWTh Haubosblllie W HaWMeHblIWe 3HaueHus (DYHKIMM; CTPOUTh
rpadvki MHOTOY/IEHOB C HCIIOJb30BaHWEM arrapara MaTeMaTUueCcKOro
aHa/M3a; TIPUMEHSITb TPOW3BOAHYIO /Il HAXOXKJEHWs HaWuIyydllero
pellieHUss B TIPUK/IAHBIX, B TOM UHC/I€ COIMATbHO-3KOHOMUYECKUX WU

bu3MUecKUX 3ajjauax; HaXOAMUThb TUIOMAZM U 00BEMBI GUTYp C ITOMOIILIO




HWHTerpasid; IIpUBOAWTH IIpPUMEPbl MdT€MdTHUUECKOro MOAe/IMPpOBAHUA C

MOMOIIbI0 AU depeHLanbHbIX YPaBHEHUN

YMeHHe oneprpoBaTh MOHATUSAMY: TpaduK GyHKIMH, oOpaTHas QyHKLWS,
KOMITO3ULIMSL (PYHKLMM, JWHeWHas (QyHKLUsS, KBaZjpaTU4Has (QyHKLWS,
paLyoHanbHast (QYHKLUS, CTeneHHas (YHKLUsS, TPUTOHOMETpUUecKre
¢GyHKLMM, oOpaTHBIE TPUTOHOMETpUUeCKHe (YHKLUH, TIOKa3aTejbHas |
jorapudmMuueckasi (PyHKI[MH; yMeHWe CTPOUTb TrpadyKu H3yUeHHBIX
GyHKLMA,  BBIMOMHATL  rpeoOpa3oBaHusi  rpadMkoB  (PyHKIMH,
VICTIO/Ib30BaTh TPa(UKU [JIs U3ydeHHUs IPOLeCCOB M 3aBUCUMOCTeH, IpU
pelleHnH 3a7lau U3 JIPYTUX y4yeOHBIX TpPeJMeTOB U 3a/au U3 peanbHOM
JKU3HH; BbIpaKaThb (OpMyJaMM 3aBUCUMOCTA MeXAy BeTMYMHaMU;
WCII0/Ib30BaTh CBOWMCTBA U rpadvKu (PyHKUWW A/ pelleHus ypaBHEHUH,
HepaBeHCTB M 3aZiauy C TapameTpamMH; M300pa)kaTb Ha KOOPJWHATHOM

MJIOCKOCTH MHOXKECTBA pellleHni ypaBHeHWH, HepaBeHCTB U UX CUCTEM

YMeHHe pelllaTb TEKCTOBble 3a/lauM pasHbIX TUMOB (B TOM YHC/Ie Ha
TIPOLIEHTHI, /I0/TM W YacTH, Ha JBIKeHUe, paboTy, CTOMMOCTb TOBapoOB U
yCJIyT, HaJorH, 3a/ladd U3 00/1aCTH YIIpaB/ieHUs JIMUYHBIMU U CeMelHbIMU
(¢bvHaHCaMM); COCTaB/ISTh BbIpAXKEHUs], ypPaBHEHUs, HepaBeHCTBA U HX
CUCTEMBbl TI0 YCJOBHIO 3a/laud, MCC/Ie[0BaTh IIOJIyYeHHOE pelleHue U
OLIEHWBATb TPABJOMOAOOHOCTL pe3y/bTaTOB; yMeHWe MO/e/IMPOBaTh
peasibHble CUTyalluM Ha s3blKe MaTeMaTHKH; COCTaB/ISITb BbIpaKeHUS,
ypaBHEHHs1, HePaBeHCTBA U UX CUCTEMBI 10 YCAOBUIO 3a/lauy, UCC/Ie[j0BaTh
MOCTPOEHHbIE  MOJIeI  C  HWCTO/Jb30BaHWEM  ammapaTa  anrebpsl,

HWHTEPIIPeTUPOBATH HOﬂyquHbIﬁ pe3yabTaT

YMeHue orepupoBaTh MOHATUSAMU: CpefHee apu(mMeTHuyeckoe, MeJraHa,
HauboJsibIllee ¥ HaUMeHbIIIee 3HAaUeHUs], pa3Max, AUCIEPCHUs, CTaHAApPTHOe
OTKJIOHEHWe YMCJIOBOrO Habopa; yMeHHe W3BjieKaTh, WHTEPIIPETUPOBATh
vHOpMaLMio, TIpeCTaB/eHHy 0 B TabMiaxX, Ha Adarpammax, rpadukax,
OTPa)Karolllyl0 CBOMCTBA peasbHbIX MPOLIeCCOB U SIBJIEHUM; NPeJCTaB/IATh
WHPOpPMALIMI0O C TIOMOIIbI0 Tabjaul, W JuUarpaMM; HCC/eloBaTh
CTaTUCTUYECKUe [laHHble, B TOM YHC/ie C TpUMeHeHWeM TIpadryecKux
MEeTOZIOB U 37IeKTPOHHBIX CPeJICTB; rpadMuecKyd UCCaejoBaTh COBMECTHbIE

Hab/M0IeHrs C TIOMOIIIBIO ZIarpaMM pacCerBaHus ¥ TMHEMHOW perpecCcuu

YMmenue onepupoBaTh IOHATHUSMU: CJIydalHBId OIBIT U CJ/lydalHoe
CoObITHE, BEPOSITHOCTh Cy4allHOTO COOBITHS; yMEeHHWe BBIYUCATH

BEPOSITHOCTh C HCIOJIb30BaHUWEM rpaduuyecKux METOJ0B; TPUMEHSTh




(dbopMyJibl  CNOXKeHUsT W YMHO)KeHUsI BepoSiTHOCTel, (hopMy/ay TIOJIHOU
BeposITHOCTH, opmyny bepHysutH, KOMOUHATOpHBIE (aKThl U (OPMYIIbI;
OLIeHMBaTh BEPOSITHOCTH pealibHBbIX COOBITHI; yMeHHe OIepupoBaTh
TIOHATUSIMM:  CJlydailiHasi BeJIMUMHA, pacripeie/ieHHe  BepOSITHOCTEH,
MaTeMaTHUeCcKoe O)KH/laHWe, [WCIepCUsi W CTaHAapTHOe OTK/IOHEeHHue
CAyyallHOM  Be/MUMHBL, (PYHKIMU  pacripefie/ieHdss U TJIOTHOCTH
pPaBHOMEpPHOTI0, TI0Ka3aTeJIbHOT0 U HOPMaJIbHOTO pacrpeie/ieHu; yMeHue
WCTIO/Tb30BaTh CBOMCTBA M3YUYeHHBIX pacripe/ie/ieHHi /s pellieHus 3a/ay;
3HAKOMCTBO C TIOHSAITUSIMM: 3aKOH OOJIBIIIMX YMCeN, MeTO/bl BEIOOPOUHBIX
WCC/IeIOBaHUM; yMeHHe TPUBOJUTb TpPUMepbl TPOsIBJIEHUS 3aKOHa
OOMBIIMX YHMCen B TPUPOJAHBIX U OOIECTBEHHBIX SIBJIEHUSIX; yMeHHe
OTepupoBaTh MOHATUSIMU: COUYeTaHue, TepecTaHOBKa, UMC/IO COUYeTaHUH,
YKC/I0  TIepecTaHoBOK; OwHOM  HbIOTOHa; yMeHHe  TPUMEHSITh
KOMOWHATOPHbIe ()aKThl U PACCYKIEHUS [Jis PellleHus 3a7iau; OLIeHUBaTh
BEPOSITHOCTU peasibHbIX COOBITHI; COCTaB/ISATH BEPOSITHOCTHYIO MOJieNb U

VHTEpIIPeTUPOBaTh MOTy4YeHHbIN pe3y/bTat

YMeHue omnepupoBaTh TOHSATUSIMU: TOYKa, TMpsMas, IIJIOCKOCTb,
MPOCTPaHCTBO, OTPE30K, Jiyd, BeJIMUMHA yTJia, IJIOCKUN YTroJi, IBYTrPaHHbIN
yroJi, TPEXTPaHHBIA YroJ, CKpelLuBaroliecs: IpsMble, rapasienbHOCTb 1
MeprneHAUKYISIPHOCTb TIPSIMBIX Y TJIOCKOCTEW, Yroal MeXKJy TMpsSIMbIMH,
yrojl Mexay TpsSMOM U IIJIOCKOCTBIO, YroJl MeXJy I[JIOCKOCTSIMH,
paccTosiHue OT TOUKU [0 TJIOCKOCTH, pacCTOsIHAe MeXJy TpSMbIMHU,
pacCcTosiHue MeXKJy TIJIOCKOCTSIMH; YMeHHe MCII0J/Ib30BaTh MPU pelleHrur
33/lay U3yueHHble (PAKTbl M TeOpeMbl IJIAHUMETPHHU; yMeHUe OLeHUBaTh
pa3Mepbl OOBEKTOB OKpYJKAlOIIero MHpPA; CTPOUTh MaTeMaTHUeCKHhe
MOZleIM C TIOMOLIbI0 TeOMeTPUYeCKUX TOHATHM WM BeJWYMH, pellaTh

CBsI3dHHbI€ C HUMHU IMPAKTUYECKHE 3a4aUr
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YMeHue OIepupoBaTh TOHATHUSAMM: TUION[A/b (DUTYpBI, 00bEM (UTYDHI,
MHOT'OTPaHHUK, TPAaBUIbHBI MHOTOTDAaHHUK, CeYeHWe MHOTOTPaHHHKA,
Ky0, Tapasienenvriesi, TIpU3Ma, NUpaMuja, (GUTypa U TOBEPXHOCTb
BpallleHusl, LUWIUHAD, KOHYC, Iap, cdepa, Mmiomaab cdepsl, II0LIA/b
MOBEPXHOCTH TIMpPaMH/IbI, TIPU3MbI, KOHyCa, L[WIKWHApa, 00BEM KyOa,
MIPSIMOYTO/IbHOTO  TIapasijiesieniuresia, TMUPAMU/bI, TIPU3MBbI, LIWJIHMH/PA,
KOHYyCa, Ilapa, pa3B&pTKa TOBEPXHOCTH, CeueHHsi KOHyca U LWIMHAPaA,
napasjijie/ibHble OCM WIA OCHOBAaHUIO, CeueHWe 1lapa, [JIOCKOCTh,

Kacamouiasicss  cepbl, IWIMHIPA, KOHYCAa; yMEHWe CTPOUTh CeueHue




MHOTOrpaHHMKa, M300pa)kaTb MHOTOIpPaHHUKH, (UTYpbl U TIOBEPXHOCTH
BpallleHHs, UX CeUeHHs], B TOM UMCJie C TIOMOILbIO 3/IeKTPOHHBIX CPe/ICTB;
yMeHUe TIPUMEHSTb CBOMCTBA TeOMeTpUUYeCKUX (Uryp, CaMOCTOSITEIbHO
¢dbopMynMpoBaTh ornpezesieHus: u3yyaembix (PUTYp, BbIABUTaTh TUIIOTE3bI O
CBOMCTBaX U TMpH3HAKaX TreoMeTpuueckux (uryp, 0O6OCHOBBIBATH WU
orpoBepraTb HX; YyMeHWe TMpOBOJUTH KiacCMUKalMi @Uryp 1o
Pa3/IMYHbIM TPHU3HAKaM, BBITIOJHATE HEOOXOAUMbIE [IOTIOJTHUTE/TbHbIE

MOCTPOEeHUs
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YMeHWe OrepupoBaTh TOHATUSMU: JBWKEHHE B  TIPOCTPAHCTBE,
Triapasiie/lbHbll TTePeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBe,
TOBOPOT, MpeoOpa3oBaHWe T10/A00Ms, TI0[j00HBIE (UTYpPBI; yMEHHe
pacro3HaBaTh paBHble W TIOZ00HBIE (UIYPLI, B TOM UHUC/e B TIPUPOJE,
HCKYCCTBE, apXUTEKTYPe; UCIIO/Ih30BaTh T€OMETPUUYECKHME OTHOIIIEHHUS TTPH
PEeIIeHUM 3a7ilay; HaXO[UTb T'€OMETPUYECKHe BeJWYMHbI (JJIMHA, YTOJI,
TI0mmazb, 00BEM) TIPH PeIleHrH 3a/lau U3 JPYTUX yU4eOHbIX TIPeMETOB U
U3 peaslbHON J>KW3HW; YMEHHWE BBbIUHC/IATH T€OMETPUUECKUE BEJTAUMHBI
(onvHa, yros, IUIOUIA[bL, OOBEM, TUIONIA[b TOBEPXHOCTH), WCIO/b3Ys
v3yueHHble (OPMY/bI U METOAbl, B TOM YHCJIE: TIIOMIab TOBEPXHOCTH
TIMPAMU/Ibl, TIPU3MBI, KOHYCA, LWIMHZpPA, TJIOUb Cepbl; 00bEM Ky0a,
NIPSIMOYTOJTBHOTO ~ TTapaJule/ienvIie/ia, TMPAMUABI, TIPU3MbI, LWIMH/IPA,

KOHYCa, 111apa; yMeHHe HaXOJUTb OTHOIIeHHe 00bEMOB TIOA0OHBIX (hUTyp
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YMeHue oneprpoBaTh MOHATHUSMU: MPSIMOYTOJIbHAsl CHCTeMa KOOpZMHAT,
BEKTOp, KOODJWHATbl TOYKHM, KOOPJMHAThl BEKTOpa, CyMMa BeKTOPOB,
Npou3BeJieHre BEeKTOpa Ha UMCJ/IO, pa3/ioKeHue BeKTopa Io 0Oaswucy,
CKa/IsipHOe TpOM3Be/leHre, BeKTOPHOe IIpOM3Be/leHHe, Yrojl Mexny
BEKTOPDaMH{; yMeHHe MCIO/b30BaThb BEKTOPHBIA W KOODAWHATHBIA METO[,

JUTsI pellieHrsi TeOMeTPUUeCKUX 3aZiau U 3a/jau APYruxX yueOHbIX MpeiMeToB
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YMeHHe BbIOMPATh MOAXOASAIINANA MeTO/ /ISl PellleHus 3a/laui; TTOHUMaHKe
3HAYMMOCTU MAaTeMaTHMKU B W3yUE€HWM TPUPOJHBIX W OOI[eCTBEHHBIX
MpOLIeCCOB U sIBJIEHWM; yMeHHe pacro3HaBaThb IIPOsSiBJieHHMEe 3aKOHOB
MaTeMaTUKU B UCKYCCTBe, yMeHue MPUBOAUTH NMPUMepbl MaTeMaTUUeCKUX

OTKPBITUI POCCHICKOM U MUPOBOM MaTeMaTUueCKON HayKu




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 MATEMATUKE

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT CO/i€pKaHUA

1 Uucna v BbIYUCTIeHUS

1.1 HartypanbHble ¥ 1iesible yucna. IIpu3Haku e/ IMMOCTH Lje/bIX Yyuces

19 PaumyionanbHble  uncna. OOBIKHOBEHHbIE U [eCATHUHBIE APOOH, TIPOLIEHTHI,
' OeckoHeUHbIe IIepuoAUUYecKre 1pooHr

13 ApudmeTrueckuii KOpeHb HaTypa/JbHOM cTerneHH. [lelcTBUS C aprudMeTHYeCKUMU
' KOPHSIMU HaTypa/IbHOW CTeIeH!

14 CrerneHsb C 1ie/1bIM TT0Ka3artesieM. CTereHb C palliOHaIbHBIM MoKa3aTtesieM. CBOMCTBa
' CTerneHu

L5 CHHYC, KOCMHYC W TaHI'€HC UHWC/I0BOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'eHC YKUC/IOBOTO apryMeHTa

1.6 Jlorapugm uncna. [lecaTuuHble U HaTypasbHble JTOrapu(pMbl

HelicTBUTeNbHbIE uuC/Ia. ApudMeTHUyecKhe orepauydud C  JelCTBUTe/bHbIMU
1.7 yrciamu. [IpubmKEHHbIE BBIUMC/IEHNS], TIPABU/Ia OKPYT/IeHHs], IPUKKU/KA U OL[eHKa
pe3y/bTaTa BbIUMC/IeHUN

1.8 [TpeoOpa3oBaHe BbIpaXKeHUH

1.9 KomruiekcHble unciia
2 YpaBHeHus1 U HepaBeHCTBa

2.1 Llesibie 1 1pOOHO-paIOHA/IbHBIE YPABHEHUS

2.2 VppanoHaibHble YpaBHeHUs

2.3 TpuroHomeTpruueckye ypaBHeHUs

24 [TokasarenbHble U jiorapuMruyecKrie ypaBHeHu s

2.5 Llesble v ApOoOHO-pal[MOHATBHBIE HEpABEHCTBA

2.6 VppaijoHanbHble HepaBeHCTBa

2.7 [TokazaTenbHble U JorapupMUUecKrie HepaBeHCTBa

2.8 TpuroHomeTpruecKkre HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUM Y HepaBEHCTB

2.10 YpaBHeHUs1, HepaBeHCTBAa U CUCTEMBI C ITapaMeTpamu

2.11 Martpuija CMCTeMBbI JIMHEMHBIX YpaBHeHUU. Onpejesire/ib MaTpULib




DyHKIUM U TPapUKU

OyHkMs, crocobbl 3aganus ¢GyHKUMA. ['padvk dyHKIMK. B3anMHO oOpaTHBIe

- ¢yskuyy. UéTHble 1 HeuéTHble (GyHKLUMU. [lepuoguueckue QyHKIUM
Ob6snacTb ompezie/ieHUsT W MHOXKECTBO 3HaueHWd ¢yHKumu. Hymi ¢dyHKOmu.
3.9 [TpoMeXXyTKM  3HaKOMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLUH.
' Makcumymbl ¥ MUHUMYMBbI (pyHKI[MM. HaubGosblliee ¥ HavMeHbIllee 3HaueHHe
(yHKL[MM Ha IPOMEXKYTKe
33 CreneHHasi (pyHKLHMSI C HaTypaJbHbIM U LeJibIM TOKa3aTeneM. Eé cBoiicTBa U
' rpa¢uk. CoiicTBa U rpadMK KOpPHS N-OM CTereHUu
3.4 TpuroHomeTpryeckue GyHKLWMH, UX CBOMCTBA U rpaduku
3.5 [TokasarenbHasi u jloraprudmMudeckast GyHKLWMH, UX CBOMCTBA U rpaduKu
36 Touku pa3pbiBa. AcuMnToThl rpadukoB (yHkiuid. CBolicTBa  (PYHKIUH,
' HeIpepbIBHBIX Ha OTpe3Ke
3.7 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHMS II0C/Ie0BATeILHOCTEH
3.8 ApudmeTnueckasi U reoMeTpuUeckas rporpeccuu. @opmysia C/I0’KHBIX MPOLEHTOB
4 Hauasia MaTemaTHuyeCcKoro aHaausa
4.1 ITpousBogHas pyHKLMH. [Ipon3BOHBIE 3/1eMEeHTapHBIX (PYHKLUI
[lpvMeHeHre TIPOM3BOJHOW K UCC/IefOBaHUI0 (YHKLUMNA Ha MOHOTOHHOCTb M
4.2 9KCTpeMyMbl. HaxoieHrue HanbOoJIbIlero ¥ HauMeHbIIero 3HaueHusi GyHKIMKU Ha
OTpe3sKe
4.3 [TepBooOpa3sHast. MaTerpan
5 MHoXeCTBa U JIOTUKa
5.1 MHo>keCTBO, OnepaLuu HaJ, MHOKecTBaMu. [Juarpammel Diisiepa — Benna
5.2 Jloruka
6 BepoATHOCTB U CTaTUCTHUKA
6.1 OnucaTenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaropuka
7 I'eomeTpus
7.1 @Urypsl Ha MI0CKOCTU
7.2 [IpsiMbIe ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa v TIOBEPXHOCTH BPal|€eHUS




7.5

KOOP'I[I/IHEITBI " BEKTOPBI




YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

» MaTtemaTuka. Anrebpa v Hadyasla MaTeMaTAYeCKOT0 aHa/Ik3a; yriayoieHHoe
obyuenue, 10 kmacc/ Mep3nsak A.T'., Homuporckuii [1.A., Tlonskos B.M.; o
penakiueii [Tomonbckoro B.E., O61riecTBo ¢ orpaHiueHHOMN
OoTBeTCTBeHHOCThIO M3aTenbckuii 1jeHTp «BEHTAHA-I'PA®»;
Ax1moHepHoe o0111ecTBO «M3marenscTBo «IIpocBeltieHre»

» MaremaTuKa. Anirebpa v Hauajia MaTeMaTUUeCKOTO aHasn3a; yriayoeHHoe
obyuenwue, 11 knacc/ Mep3nsak A.T'., Homuporckuii [1.A., Tlonskos B.M.; o
penakiueii [Tomonbckoro B.E., O6iriecTBo ¢ orpaHAYeHHOMN
oTBeTCTBeHHOCThIO M3aaTenbckuii 1jeHTp « BEHTAHA-I'PA®D»;

AximoHepHoe o6111ecTBO «M3marenscTBo «IIpocBeliieHre»

METOJUYECKHWE MATEPUAJIBI IJ/I1 YUUTEJIA
®PIT COO. MATEMATUKA (yrny6nénnsiii ypoBenb) (a1 10—-11 knaccos

oOpa3oBaTebHBIX OpraHu3anuii). Mocksa — 2023.

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET
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