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INIOACHUTEJ/IBHASA 3AIINCKA

Pabouas nporpamMma yueOHOro Kypca «Ajrebpa ¥ Hauaja MaTeMaTUUECKOTO
aHanu3a» 06a30Boro ypoBHs st obOyuvaroruxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe deziepa/ibHOTO rOCy/JapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAPTa CPeJHETO
obmiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHH,
TIpeIbSB/IsIEMbIX K MaTeMaTHyeCcKOMy 00pa30BaHHIO, M TPaAULIUA POCCHUICKOTO
obpa3oBanus. Peanu3aiysi mporpaMMbl 00ecrieurBaeT OB/a/ieHHe KJTFOUeBbIMU
KOMIIETEHIIUSIMUA, COCTABJISIOIIMMH OCHOBY I CaMOPAa3BUTHUS W HENPEPHIBHOTO
o0Opa3oBaHUsl, 11eJIOCTHOCTb OOIeKY/IbTYPHOTO, TMUHOCTHOTO U TI03HABATe/IbHOTO
Pa3BUTHS JINYHOCTH 00YyUarOIUXCS.

NE/IN N3YUYEHNA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hayajsa MaTeMaTHYeCKOTO aHauU3a» SIBJISETCS OJHUM W3
Hauboslee 3HAUMMBIX B TIpOrpaMMe CTapiliedl IITKOJIbI, TTOCKOJIbKY, C OHOU
CTOPOHBI, OH o0ecreunBaeT WHCTPYMEHTalbHYIO 0a3y [ U3yueHusi BcCex
eCTeCTBEHHO-HayUHbIX KYPCOB, a C JIDYyTOM CTOPOHBI, (JOPMUPYET JIOTUUECKOe U
abCTpakTHOe MbII/IeHWe YuallliXCs Ha ypOBHe, HeoOXOJUMOM [/l OCBOEHUS
KypcoB HWH(MOPMaTHKH, OOII[eCTBO3HAHUS, WCTOPUM, CJIOBECHOCTU. B pamkax
JAHHOTO KypCa Yyuyalljiecsl OBJIa/leBal0T YHUBEPCA/bHBIM $I3bIKOM COBPEMEHHOM
HayKu, KOTopasi pOpMyJIMpyeT CBOM JOCTW)KEHUsI B MaTeMaThueCcKou (hopme.

Kypc anrebpsl 1 Hauan MaTeMaTUUeCKOTO aHasi3a 3aK/iaZibIBaeT OCHOBY [IIsI
YCIIELIHOTO OBJIaJieHUsT 3aKOHaMW (PU3UKWA, XUMHH, OWONOTWM, TIOHUMaHUS
OCHOBHBIX TEHJEHIIMM SKOHOMUKM U OOIeCTBEHHOM »KU3HH, I[103BOJISIET
OpUEHTUPOBAThCS B COBPEMEHHBIX I[U(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCII0/b30BaTh UX B MOBCEJHEBHOU >XW3HU. B TO)ke BpeMsi OBjajieHUe
abCTpakTHBIMA M JIOTUUYECKW CTPOTUMU MaTeMaTUYeCKUMH KOHCTPYKLMSIMU
pa3BUBaeT yMeHHe HaxO[UTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH MCTUHHOCTH
YTBEP>KJeHUsl, UCTIONb30BaTh 0000IIleHre U KOHKpeTH3aluio, abcTparupoBaHue u
aHasioruto, popMUpyeT KpeaTUBHOE U KPUTUUECKOe MbliiljieHre. B xo/ie usyueHus
airebpbl ¥ Haual MaTeMaTHYeCKOro aHa/lv3a B CTaplilei IIKOje yJaluecs
MOJIyYatOT HOBBIM ONBIT pelleHus TPUKIaJHBbIX 3a/lay, CaMOCTOSITe/TbHOTO
TOCTPOEHUs MaTeMaTU4YeCKUX MOJe/iel peasibHbIX CUTyaldd U UHTeprpeTaliuu
MOJYUEHHbIX  pELIeHUM, 3HAaKOMSTCA C [OpUMepaMyd  MaTeMaTU4eCKHUX
3aKOHOMEpDHOCTel B TMpUPOJle, HayKe W B MCKYCCTBe, C BbIJAIOLAMUCS
MaTeMaTUYeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc ob6saziaeT 3HauuTeNbHBIM BOCIIMTAaTe/NbHBIM TMOTEHIAATIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 ydyeOHbIN MaTepHas, CIOCOOCTBYIOIIMM (OPMUPOBAHUIO
HAayYHOTO MHPOBO33peHMs, TaK W dYepe3 creluduKky ydeOHOU [eATeTbHOCTH,



Tpebytoleit CaMOCTOSATEJIbHOCTH, aKKypaTHOCTH, NIPOJ0JDKUTETbHOU
KOHLIeHTpAL|M1 BHYMaHNs U OTBETCTBEHHOCTH 3a I10/TyYeHHbIU pe3y/IbTarT.

B ocHoBe MeToauku oOyueHusi anrebpe ¥ HadajaM MaTeMaTU4YeCKOTO
aHaJIM3a JIEXKUT J1eATeIbHOCTHBINA TIPUHIUI 00yueHusl.

CrpykTypa Kypca «Asrebpa v Hauajia MaTeMaTU4YeCcKoro aHa/in3a» BK/IOUaeT
Clefyrolye cofepykaTesJbHO-MeTOAUYeCKre JIMHUAW: «YWca M BBIUKUC/IEHUS»,
«DyHKIMM U rpapuKh», «YpaBHeHMss UM  HepaBeHCTBa», «Hauana
MaTeMaTU4YeckKoro aHanmsa», «MHOXecTBa UM JOorMKa». Bce 0OCHOBHbIe
coZlep)KaTe/IbHO-MeTOoAUYeCKre JIMHUM M3Yy4aroTCsl Ha TNPOTSHKEeHUW [BYX JieT
oOyueHusi B cTaplleli 1L1IKOJie, eCTeCTBEHHO JOTMOJHSS JPYT Apyra U MOCTeleHHO
HachlllasiCb HOBBIMA TeMaMM W pas3fenaMd. [laHHBIM  KypC  SB/SIETCS
WHTErpaTUBHBIM, TIOCKOJIBKY 00benuHsieT B cebe cofep)kaHHe HeCKOTbKUX
MaTeMaTHUeCKHX JUCLIUILIVH: anrebpa, TPUTOHOMETPUs], MaTeMaTHUyeCKUil aHa/lu3,
Teopuss MHOXKeCTB U Jp. [Io Mepe TOro kKak yualljuecsi oBJajieBaloT BCE OoJiee
LIMPOKUM MaTeMaTUUeCKUM arrapaToM, y HUX Moc/ie[oBaTeJbHO (POPMUPYETCS U
COBEPLLIEHCTBYETCSI yYMeHHe CTPOUTh MaTeMaTUuecKyr MOJe/lb peanbHOU
CUTyallud, TIDUMEHSIThb 3HaHWs, TOydyeHHble B Kypce «Asrebpa ¥ Havana
MaTemMaTUUeCcKOro aHaau3a», [Jis pelleH’s CaMOCTOATeNbHO C(OPMYJIMPOBaHHOU
MaTeMaTU4YeCKOM 3a/jlauM, a 3aTeM UHTEePIIPEeTUPOBATh MMOTyUeHHbIN pe3yJ/IbTarT.

CopeprkaTenbHO-MeTOAMYeCKas: MHUSA «UKC/Ia U BBIUKC/IEHUS» 3aBepliaeT
¢dopmMUpOBaHre HAaBBIKOB MCIIO/Ib30BaHUs /IeHCTBUTEbHBIX UKMCesI, KOTOpoe ObLIOo
HauaTO B OCHOBHOW IIKojie. B crapiieil 1ikose ocoboe BHUMaHue Y[essieTcs
(¢bopMHPOBaHHIO TIDOYHBIX BBIUMCIUTENbHBIX HABBIKOB, BK/IHOYAKOIIMX B Cebs
VICTI0/Ib30BaHMe pa3/IMYHbIX (OPM 3amucu [|eMCTBUTE/BHOTO YHUC/Ia, YMeHHe
pPalMOHA/ILHO BBINIOJIHATH JAEeUCTBUSL C HUMM, [JejlaTh IPUKUJKY, OLIeHHWBATh
pe3ynbrar. OOyuaroiyecss I0/yyalOT HaBbIKM TMPUOIKEHHBIX BBIYMCIEHUH,
BBITIO/THEHUS JIeUCTBUM C UMWC/IaMM, 3alMCaHHBIMHA B CTaHJapTHOW (dopMme,
VICTI0JIb30BaHUSl MaTeMaTUYeCKUX KOHCTaHT, OLIeHWBAHUS YU C/IOBBIX BbIDAKEHUM.

JIuuusi «YpaBHEHUS W HEPABEHCTBa» PpeaM3yeTcsl Ha ITPOTSIKeHUU BCETro
oOyueHuss B cTaplieil IIKoje, TOCKOJBKY B KaXAOM pasjiesie TpOrpaMMbl
Mpe/lyCMOTPEHO pellleHrhe COOTBeTCTBYIOLMX 3ajau. OOyyaroiiyecs: oBJaieBatoT
pa3MUHbBIMKA MeTOZiaMHU DelleHUs Le/blX, palyOHalbHbIX, WpPpaLOHa/bHbIX,
MOKasaTe/lbHbIX, JOrapuMUUeCKX U TPUTOHOMETPUYECKUX ypaBHEHUH,
HEepaBeHCTB U UX cucTeM. [losyuyeHHble yMeHUs UCIIO0/Ib3YOTCS [IPY UCC/IeJ0BaHUN
(GYHKUMKA C MOMOLLBI0 MPOM3BOJHOM, pelleHWM MNPUKIaJHbIX 3aJady M 3ajau Ha
HaxO)KJeHre Haubo/bIINX ¥ HaUMEeHBIIMX 3HaueHWM QyHKUuu. [JaHHas
cofiep>karesnibHasi JIMHUSL BK/IOYaeT B cebs Takke ¢OpPMHUpPOBaHME YMeHUM
BBINOJIHATE pacuéThl Mo ¢opmyaaM, mnpeobOpa3oBaHuUs Lie/biX, paLMOHA/bHBIX,
VppalMOHaNbHbIX M TPUTOHOMETPUUECKUX BbIDAXKEHUM, a TakXe BbIPaXKEHUH,



coJiepJKallux CTereHW W JiorapudMmbl. brarogaps w3ydeHuro anreOpanyeckoro
MaTepuasa TIPOMCXOJWT  JajibHellllee  pa3BUTHE  AJFOPUTMHUYECKOTO U
abCTpPaKTHOTO MBbIIIEHUSI YYal[UXCsl, (OPMUPYIOTCS HaBbIKW [IeYKTUBHbIX
paccyxpaeHuid, paboTbl €  CUMBOJBbHBIMU  (opMamMu,  Tpe/CTaBIeHUs
3aKOHOMEpPHOCTe YW 3aBUCHMMOCTel B BHJe PaBeHCTB M HepaBeHCTB. Asrebpa
npeasiaraeT 3(PQeKTVBHble HWHCTPYMEHTbI [Jisi pelleHus] TIPaKTUYeCKUX |
eCTeCTBEeHHO-HAayYHbIX 3a/lau, HarJsJHO JEeMOHCTPUPYeT CBOM BO3MOKHOCTH Kak
s13bIKa HayKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «DPYHKIMM HW  TpaduKH» TECHO
repenyieTaeTcs C [pyruMHy JIMHUSIMUA KypCa, TTIOCKOJIbKY B KAKOM-TO CMBbICJIe 3aaéT
rocJieloBaTeIbHOCTh W3y4eHus MaTepuaria. N3yuenue CTereHHOM,
TM0Ka3aTe/IbHOM, JIOrapu(p)mMruIecKOr U TPUTOHOMEeTPUYEeCKUX (PYHKLMH, UX CBOWCTB
¥ rpaduKoB, UCTIONB30BaHUe (DYHKIUN [/ pPellleHus 3a/ilau U3 APYTUx yueOHBIX
TIpeIMETOB U peasibHOM >KM3HU TeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWM U HepaBeHCTB. [Ipu 3ToMm O6oJibllloe BHUMaHUe
yaensiercss ()OpMHUPOBAHUIO YMEHUs BbIpakaTb (DOPMy/IaMU 3aBUCHMOCTHU MeXIy
pa3/IMUHbIMKA BeMUYUHAMM, HCC/Ae[0BaTh IOTyueHHble (YHKIMM, CTPOUTb HUX
rpaduku. MaTepuan 3TOM cofiepKaTe/lbHOM JIMHUY Halle/leH Ha pa3BUTHe YMeHUN
Y HaBLIKOB, TIO3BOJIIOIIMX BbIpa)KaThb 3aBUCUMOCTH MeX/Ay BeJWYMHaM{ B
pas/iMuyHOM (popMe: aHAIMTUUEeCKOM, rpauueckor U ciaoBecHoM. Ero usyueHue
CriocobCTBYeT pa3sBUTHIO  aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eH1I0 ¥ KOHKPEeTH3alluW, UCTI0/Ib30BaHHIO aHAJIOTHH.

CopepxarenbHasi MHUS «Hauasa MareMaTHMUeCcKOro aHaau3a» T03BOJISeT
CYLLeCTBEHHO pacIIMpUTh KPYT KaK MaTeMaTH4eCKUX, TaK W MPUKIaJHbIX 3ajay,
JOCTYTHBIX 00YYarOIUMCsI, Y KOTOPBIX TIOSIB/ISIETCS BO3MOXXHOCTh MCC/IeZIOBaTh U
cTpouTh Trpaguku GYHKIMM, OmpefensTb WX HauOoJblIMe W HaWMeHBIIINe
3HaueHUsl, BBIUUC/IATh TUIOMIAAU (GUIryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCKopeHusi TipoLeccoB. [laHHasi cojepskaTe/ibHasi JIMHUSI OTKPbIBAaeT HOBBIE
BO3MO)KHOCTM TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iell peasbHbIX CUTYalui,
HaxOKJEHUs HaWIyullero pelleHWs B TPUK/IAJHbIX, B TOM UHWC/IEe COLMAIbHO-
9KOHOMUYeCKHX, 3ajilauax. 3HAKOMCTBO C OCHOBAaMM MaTeMaTHMUeCKOro aHasu3a
CIOCOOCTBYeT pa3BUTHIO aOCTPaKTHOTrO, (OPMabHO-JIOTUYECKOTO U KPeaTUBHOTO
MBIIIJIEHUS], (OPMUPOBAHUI0 YMEHWW paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTUKHM B Hayke, TexHUKe U HCKyccTBe. OOydaroiiyecss y3HAKOT O
BbI/IAIOLLMXCS pe3y/ibTaTaX, IOJyYeHHbIX B XO/le Ppa3BUTHUsS MaTeMaTUKM Kak
HayKH, U UX aBTOpax.

CopeprkaTebHO-MeTOAuYeCKast TMHUSA «MHOXeCTBa 1 JIOTUKa» B OCHOBHOM
MOCBSILLIEHAa  3/7IeMeHTaM  TeOpMHM  MHOXeCTB.  TeopeTHKO-MHOXXeCTBEHHbIe
Tipe/iCTaB/IeHUs] TIPOHU3BbIBAIOT BeCh KypC IIKOJIbHOW MaTeMaTUKU W TpeJjiararoT



HanboJiee YHUBEPCA/IbHBIN S3bIK, 00beMHSIONUINI BCe pa3/ie/ibl MaTEMaTHKU U eé
TIPU/IOXKEHNH, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTU4yecKre AUCLIMIUIMHBI B eMHOe
1jeioe. I[103TOMy Ba)KHO ZaThb BO3MOXKHOCTH IITKOJIbHUKY TIOHHMAaTh TEeOPeTHKO-
MHO>K€CTBEHHBIM $3bIK COBPEMEHHOW MaTeMaTHKU W HCIIO0/b30BaTh €ro s
BbIP@KEHHS] CBOMX MBIC/IEH.

B kypce «Anrebpa ¥ Hauala MaTeMaTH4eCKOrO0 aHaju3a» TPUCYTCTBYIOT
TaK)Ke€ OCHOBBI MaTeMaTHYeCKOr0  MOJe/JMPOBaHMs, KOTOPble IPHU3BAHbI
cchopMUpOBaTh HAaBLIKK TTOCTPOEHUST MO/eJieli pealbHbIX CUTYaldi, UCC/IeJOBaHMUS
3TUX MOJiejieli C TOMOIIBI0 ammapaTa ajreOpbl U MaTeMaTU4YecKOro aHaiau3a |
WHTEPIpPeTaLUY TTOJTyUYeHHBIX pe3y/bTaToB. Takue 3aJjaHusl BIUIETEHBI B KaXK[bIH
13 pa3/iesioB MPOrpaMMbl, MTOCKOJILKY BeCh MaTepUas Kypca IIUPOKO UCIOJTb3yeTCs
QTS pellieHust TIPUK/IaHBIX 3a7iau. [1py pellieHUH peanbHBIX MPAaKTHUYECKUX 3a/ay
yualyecsi pa3BUBAlOT HAO/II0aTe/IbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIIO/Ib30BaTh AaHA/IOTHIO, 0000I[aTh M KOHKPETU3HWPOBATh
npobsieMy. [esiTelbHOCTh MO (hOPMHPOBAHMIO HABBIKOB PEIIeHHS TPUKJIAaJHBIX
3a/]lau OPraHMU3yeTCsl B MpOIlecce M3yueHHUs BCeX TeM Kypca «Aurebpa v Hauvasa
MaTeMaTUYeCKOT0 aHa/In3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM MlaHe Ha W3yueHHe Kypca anreOpbl W HauaJl MaTeMaTUUYeCKOTO
aHa/iM3a Ha 6a30BOM ypOBHe OTBOAWTCS 2 yaca B Hefemo B 10 kKiacce u 3 vaca B
Hezemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenust — 170 yacos.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

Yucia ¥ BBIUMC/IEHUS

ParjpoHanbHble uncsia. OObIKHOBEHHBIE U JleCATHYHBIE ApOOU, TIPOIEHTHI,
beckoHeuHble  Tepuogudeckre  7Apobu.  ApudmeTnueckre — Orepalii  C
palLMOHa/IbHLIMU YKC/IaMU, TIpeobpa3oBaHus YMC/IOBBIX BhipakeHUH. [IprMeHeHue
Ipo0eil M TIPOIIEHTOB /ISl PellleHus TPUK/IAAHBIX 3a/lau W3 pa3/nuHbIX OTpaciei
3HaHUM U peaslbHOM >KU3HU.

HenictBuTenbHble uWc/ia. PalnyoHaibHble WM UpPpPALMOHA/IbHBIE  YUCIIA.
ApudmeTrueckue ormepaluud C JAeldCTBUTeNbHbIMU uucaamMu. [IpubmkéHHbIE
BBIUMC/IEHYSI, TIPaBUIa OKPYTJIeHUs], TIPUKU/IKA Y OLleHKa pe3y/ibTaTa BEIYMCIEHUM.

CreneHb C UenbiM TokasateneM. CraHgapTHasi ¢opMa  3amucu
JeNCTBUTeIbHOTO  urcaa. Mcrnonb3oBaHWe Toaxofsileldd  ¢GOpMbl  3arvcu
JleACTBUTENIbHBIX YMCes [JJIl pPelLleHUs] MPaKTUYeCKUX 3a/au M IpefCTaB/ieHus
JIaHHBIX.

Apudmetrueckuii  KOpeHb  HaTypa/ibHOW  cTemeHW. JlelicTBUsi  C
apu(pMeTHYeCKMMH KOPHSIMUA HaTypa/ibHOM CTerNeHHU.

CHHYC, KOCMHYC U TaHT'€HC YMC/I0BOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHIeHC YKC/I0BOT0 apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToykaecTBa 1 TOXKJeCTBeHHbIe TIpeobpa3oBaHUs.

[Tpeobpa3oBaHue TPUTOHOMETPUYEeCKHUX BbIPa)KEHU M. OcHOBHbIE
TPUTOHOMeTpUUecKre (POpMyJibl.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHWe HepaBeHCTBa.
Meton uHTEpBasoBs.

PeliieHue 1je/1bIX U APOOHO-pal[MOHAIBHBIX YPaBHEHUM U HEPABEHCTB.

PellieHne uppaliMoHa/ibHBIX YPaBHEHUM U HEPABEHCTB.

PellieHre TpUrOHOMETPHUYECKUX YPAaBHEHUM.

[IprMeHeHMe ypaBHEHUM M HEPAaBEHCTB K PEIIeHUI0 MaTeMaTUUeCKUX 3aau
Y 3a/lau U3 Pa3/IMUHbIX 00/1acTell HAYKU U peasibHOM JKHU3HU.

®DyHKIUU U rpaduku

@OyHKIWsA, C€rmocobbl 3afaHus  QyHKIMuU. ['paduk dyHKUMHA. B3auMHO
oOpaTtHble PyHKIIUU.

Ob6sacTh ompejiesieHHss 1 MHOXeCTBO 3HaueHU GyHkuuu. Hymu dyHKIuu.
[Tpome)XKyTKU 3HAKOMOCTOSIHCTBA. YETHbIEe U HEUETHbIE (DYHKI[UH.

CrerneHHast (GyHKIIUS C HaTypaJbHBIM U 1ie/IbIM MOKa3aTesieM. Eé cBoiicTBa u
rpaduk. CBolCTBa U rpauK KOPHS N-Ol CTeTeHHu.



TpuroHomeTrprueckasi OKPY>XHOCTb, OIpeJieJieHue TPUTOHOMEeTPUYECKUX
(GyHKLWI YMCI0BOrO apryMeHTa.

Hauana MaTeMaTU4eCKOro aHa/ju3a

[TocnenoBaTenbHOCTH, CTI0COOBI 3a/1aHus 1oc/eJ0BaTeTIbHOCTEN.
MoOHOTOHHBIE I0C/Ie0BaTe/IbHOCTH.

ApudmeTrueckast U reoMeTpuuecKasi iporpeccuu. beckoHeuHo yObiBaroias
reoMmetpuyeckas mporpeccus. Cymma 6eckoHeyHO yObIBarolileli TeoMeTpruuecKou
riporpeccurd. dopmysia CJI0KHBIX TMPOLIEHTOB. VIcrosb30BaHUe TIPOrpeccuy [Jist
pelleHUs peasibHbIX 3a/ay MPUKIIaJAHOTO XapakTepa.

MHoxecTBa ¥ JIOTUKa

MHoO>XecTBO, oriepalldd HaJ, MHOXXecTBamM. [luarpammbl Jiijiepa—BeHHa.
[IprimeHeHMe TeOpeTUKO-MHOXXECTBEHHOI'0 arirapara [/l OMUCaHUsl peasibHbIX
TIPOL[ECCOB U SIBJIEHUM, TIPY PeIlleHnH 3a/jad U3 JPYTUX yueOHbIX MpeIMeTOB.

Ornpefenenue, Teopema, CJieICTBUE, NOKa3aTeIbCTBO.



IINTAHUPYEMBIE PE3YJ/IBTATDI

OcBoenue yuebHOTO TIpegMeTa «MareMaTHKa» JO/DKHO 00ecrieurBaTh
JOCTIKeHWe Ha ypOBHe cpeJHero o01ero oopa3oBaHus CeyIOIINX JUUYHOCTHBIX,
MeTarpeAMeTHbIX U TIpeIMeTHbIX 0Opa3oBaTebHbIX pe3y/IbTaToB:

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3y/ibTaThbl OCBOEHWS IIPOrpaMMbl yueOHOTro mpeaMeTa
«MartemaTrKa» XapakTepUu3yHTCS:

['paxkmaHCckoe BOCIIUTaHUE:

c(hOopMHUPOBAHHOCTBIO TPAXKIAaHCKOH TTO3UI[MHM 00yUaroIerocsi Kak akTHBHOTO
M OTBETCTBEHHOIO U/JeHa POCCHHCKOro o0O0IecTBa, MpeJCTaBIeHHEM O
MaTeMaTHUeCKUX OCHOBax (PYHKIIMOHUPOBAHMSI Pa3/MUHBIX CTPYKTYP, SIBJIEHUH,
Tpolie/lyp TpakaaHckoro obiecTBa (BbIOOpBI, OIMpPOCHI W TIp.), YMEHUEM
B3aMMO/IeCTBOBaTb C COLIMA/IbHBIMA WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUIMSIMU U Ha3HAUeHUEM.

[TaTpuoTryeckoe BoCIUTaHUe:

c(hOpMHUPOBAHHOCTbIO POCCUMCKON IPaXkAaHCKOW WJIEHTUUHOCTH, YBa)KEHUS K
TIPOIIJIOMY M HAaCTOSIII|EMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOILIEHHEeM K
JIOCTVDKEHUSIM POCCUMCKMX MaTeMaTUKOB U POCCUMCKOM MaTeMaTHUYeCKOM IIKOJIbI,
K WCMO0J/Ib30BaHUIO 3THX [OCTW)KEHMM B JPYrMX HayKaX, TeXHOJIOTHsX, cdepax
5KOHOMUKHU.

yXOBHO-HPaBCTBEHHOI'O BOCITUTAHUSI:

0CO3HaHUEM JIYXOBHBIX LIeHHOCTe! POCCHUICKOTO Hapo/a;
chOpMHUPOBAaHHOCTbIO ~ HPAaBCTBEHHOI'O  CO3HAHWS, STUYECKOTO I[I0OBe/leHus,
CBSI3aHHOI'0 C TIPaKTUYEeCKUM TIPUMeHeHUeM [JOCTHKeHU HayKU U [esiTeTbHOCThIO
yuEHOI0; 0CO3HaHWEeM JIMYHOT0 BKJ/Ia/la B TIOCTPOeHHEe yCTOMUMBOTO Oy yIiiero.

OCTeTUUeCKoe BOCIIMTaHME:

9CTEeTUUYECKUM OTHOIIIEHWeM K MHUPY, BK/IIOUas 3CTETUMKY MaTeMaTU4ecKUX
3aKOHOMEpPHOCTeH, 00BLEKTOB, 3a7iay, pelleHuH, paccy>keHul;
BOCIIPUMMUYUBOCTBIO K MaTeMaTUYeCKUM aclieKTaM pa3TMYHbIX BU0OB UCKYCCTBaA.

du3nueckKoe BOCIIUTAHUE:

chOpMHUPOBAaHHOCTbIO YMeHMSI TIPUMEHSATb MaTeMaTHUecKue 3HaHUsS B
WHTEepecax 3710pOBOro u 6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOT'O OTHOIIEHHS
K CBOEMY 37I0POBBIO (3/10pOBOe MUTaHWe, COa/laHCUPOBAHHBIM PeXXUM 3aHATHN U

OT/[bIXa, peryJisipHas du3nueckas AKTUBHOCTD); bu3nueckoro
COBEepILIEeHCTBOBaHUS, rnpu 3aHATUSIX CMIOPTUBHO-03[,0POBUTEILHOM
JesiTeNIbHOCTBIO.

TpyznoBoe BoCIUTaHUe:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM LIeHHOCTH TPY/AOMI00Us; UHTepecoM K
pa3nuuHbiM  cdepaMm  TIpodeCCHOHANbHOW  /leATebHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ TMPHUI0KEHWSIMH, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBIOOP
Oyayiiedt mipodeccMd W peanu30BbIBaTh COOCTBEHHbIE JKWU3HEHHbBIE TI/IaHbI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy 00pa3oBaHMIO M
camMo00bpa30oBaHUI0 Ha TPOTSDKEHWH BCel >KU3HW; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUECKUX 3a/]ad MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

DKO/I0ruuecKoe BOCIUTaHKe:

c(hOpMHUPOBAHHOCTBIO 3KOJOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
CoLIMaIbHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeipl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX Mpobsem;
OpHeHTalleld Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAHWM [Jis pellleHus 3a/lau B
obnacTd OKpy»Karolllel cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUMN /11 OKPY>KalOILler CpeJbl.

LleHHOCTH HAyYYHOT'O TTO3HAHUS:

c(OpMUPOBAHHOCTEI0 MHPOBO33pEeHMUs], COOTBETCTBYIOIIEI0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKHW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTHM [jIsi Pa3BUTHSA I[UBUIM3AI[MM; OBJIaZIECHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO W MCC/Ie[0BaTebCKYH0 [esiTeTbHOCTh
WHAWBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTarnpeaMeTHble pe3ynbTaThl OCBOEHUs TPOrpaMMbl y4ueOHOTO TpeiMeTa
«MaTemaTHKa» XapaKTepU3YIOTCS OBJIaZieHUeM yHUBepCaTbHbIMHU
nosHasamesabHbIMU  OelicCmeusiMu,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU OelicmeusiMu.

1)  YHueepcanbHble  no3wasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a308bix KOSHUMUBHBIX npoyeccos obyuarowuxcs (oceoeHue
Memooo8  NO3HAHUSI  OKpyXcawwe20  Mupd;  NpUMeHeHue  /102U4ecKux,
uccnedosamenbCKuUx onepayuti, ymeHuti pabomams ¢ uHpopmayueti).

ba3oBble noruueckuie 1evCTBUS:

e BBISB/ISATh M XapaKTepPU30BaTh CYIleCTBEHHbIe TIPU3HAKA MaTeMaTUYeCKUX
00BEKTOB, TIOHSTHM, OTHOIIEHUM MeXAy TOHSITUSIMU; (POPMYIUPOBATh
oripefieJieHUs]  TIOHATWUM;  YCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/accUpUKaI[K, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KpPUTephu
TIPOBOIMOT'O aHa/IN3a;



BOCIIPUHUMATh, (opMy/nupoBaTb W  MpeoOpa3oBbIBaTb  CYXKAEHUS:
yTBep/IUTe/IbHble U OTpHULaTe/bHble, €/JWHUYHbIe, YacTHble U O0Ollue;
yCJIOBHBIE;

BbISIB/ISITH ~ MaTeMaTMUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunsi B (akrax, [JaHHbIX, HAOJIOJEHUSX U YTBEP)KIEHUsIX;
npejjaraTb ~ KpUTepUu [/l BBbISIBJEHWS  3aKOHOMEDHOCTEM U
MIPOTUBOPEYMA;

Jle/1laTh BBIBOZIbI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKM, JeJyKTUBHBIX U
VH/IYKTUBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 10 aHa/IoTHY;
NIPOBO/IUTH CaMOCTOSTE/IbHO [l0Ka3aTe/bCTBa MaTeMaTUUeCKUX
yTBEP)X/J€eHHH (TIpsiMble M OT MPOTHMBHOIO), BHICTPAUBATh apryMeHTaL1Io,
NIPUBO/IUTL TIPUMEPbl W KOHTPIIPUMEpPbl; OOOCHOBBIBaTH COOCTBEHHbBIE
CY’>XZ,eHUsI U BbIBO/IbI;

BbIOMpATh CIriocob pereHus: yueOHOW 3azaun (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHUs, BbIOMpaTb Haubosiee MOAXOASIMNA C YUYETOM
CaMOCTOSITEJIbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

ba3zoBble uccaefioBaTeTbCKUe AeiCTBUS:

VICTI0/Ib30BaTh BOIIPOCHI KaK HUCC/e/10BaTeIbCKUM MHCTPYMEHT IO3HAHMS;
¢bopMy/iMpoBaTh BOIMPOCHI, (PUKCUPYIOLME TPOTUBOpeuUe, MpobseMy,
yCTaHaB/IUBaTb  MCKOMOE M  [laHHOe, ()OPMHPOBaTh  TUIIOTE3y,
apryMeHTHPOBAaTh CBOKO MO3ULIUI0, MHEHUE;

NIPOBO/IUTH CaMOCTOSITEJIbHO CIIaHMPOBaHHBIN 5KCIIEePUMEHT,
UCC/IefloBaHUE 110 YCTaHOBJIEHHWIO OCOOEHHOCTel MaTeMaTH4eCcKoro
o0beKTa, sIB/IeHUs, TIPOLIECCA, BBISBJIEHUIO 3aBUCUMOCTEM  MEXIY
o0beKkTaMu, sIBIeHUsIMU, TIPOLieccamMu;

CaMoCTOosITe/IbHO OopMyIMpOBaTh 000011IeHNs 1 BbIBO/IbI 10 pe3y/bTaTam
NPOBE/IEHHOr0 HaO/II0ZleHrs, UCC/Ie/J0OBaHUsl, OLleHMBAaThb [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BEIBOAOB U 000011eHMI;

MIPOrHO3UPOBAaTh BO3MOXKHOE pasBUTHE MpOLiecca, a TakXKe BbIJBUraTh
TIPe/II0JIO’KEHHS O er0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pab6ora c undopmariueii:

BBISAB/IATh JAeUIUTBl MHPOPMAIUH, [JaHHBIX, HEOOXOAUMBIX [T OTBETa
Ha BOIPOC U JJIs PeLleHus 3a/jauu;

BbIOMpaTh  MHGOpPMAI[MI0O U3  MCTOYHUKOB  DA3/IMUHBIX  THIIOB,
aHa/JIM3MpOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBATh MH(OPMAaLUIO
pa3/IMYHbIX BUZOB U (DOPM Mpe/iCTaB/IeHNS;

CTPYKTYpPUPOBaTh WH(OPMALIMIO, MPeCTaB/IsITh €€ B pa3IUuHbIX (popmax,
WJUTFOCTPUPOBATh Tpaduuecky;



2)

OLI€HUBATb Ha/1E)KHOCTh UH(pOpMaLH 1o CAMOCTOSITE/TEHO
copMyTMPOBaHHBIM KDUTEPHSIM.
YHueepcanbHble KOMMYHUKamueHble Oelicmgus, obecneuugarom

c(hopMUPOBAHHOCMb COYUA/NbHBIX HABBIKOB 0OYUArOUUXCSH.
Ob1jenmue:

BOCIIDUHMMAaTb W (OPMYy/JHUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMM U 11e/IIMU 0011]eHHsT; SICHO, TOUHO, TPAMOTHO BbIpa)KaTb CBOIO
TOYKY 3D€HHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX, [laBaTh MOSCHEHUS 10
XO/ly pellieHus 3a/laul, KOMMEeHTHPOBaTh MOTyUeHHbIM pe3yJ/ibTar;

B X0/le 00CY>KZieHUs 3a/laBaTh BOTIPOCHI M0 CYI[eCTBY 00CY»K/1aeMoii TeMbl,
npo6sieMsl, pelllaeMoil 3a/jauu, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha MOUCK
pelleHusl; COMOCTaB/ASTh CBOU CYXKJEHUS C CYXXIEHUSIMHA [PYTHUX
YUaCTHUKOB Juajiora, oOHapy>KUBaTh pa3nuue U CXOZCTBO TO3UWIUH; B
KOppeKTHOU popMe (hopMy/IMpOBaTh pa3HOIIaCUsi, CBOU BO3PaKeHHSsI;
MpeJiCTaB/AThL  pe3y/bTaTbl  pellleHus  3aZlaud,  SKCIIepUMEHTa,
WCC/IeIOBaHUs],  TIPOEKTa;  CaMOCTOSITe/IbHO  BbIOMpaTh  (hopmar
BBICTYTIJIEHUs C YUETOM 3a/1ay Mpe3eHTal[ii U 0COOeHHOCTeH ayJUTOPHH.

CoTpyaHHUUeCTBO:

3)

MOHMMAaTb W MCIO/Jb30BaTh  IPEUMYI[eCTBA  KOMAHJHOM U
WHAVBU/IyaIbHOM pabOThI MPH pellleHnH yueOHbIX 3a/jau; MPUHUMATh L1e/Tb
COBMECTHOH /leATeNIbHOCTH, ITUIAHUPOBATh OpraHW3aljii0 COBMECTHOM
paboThI, pacripesiesisiTb BUbI paboT, 10roBaprBaThCs, 00CY>KJaTh ITPOLIeCC
Y pe3ysbTar paboThl; 0000611]aTh MHEHUSI HECKOJIBKUX JTHO/Iel;
yuaCTBOBATh B TPYIMIOBLIX hopMax paboThI (06Cy»KjeHusI, 00MeH MHEeHUH,
«MO3TOBBI€ IITYPMbl» W WHbIE); BBIMOJHATH CBOIO YacThb pabOThl U
KOOD/IMHUPOBaTh CBOU [I€HCTBUS C JADYTUMHM WieHAMU KOMaH/bI;
OlLIEHMBaTh KaueCTBO CBOEro BK/aZia B OOIIWI TPOJYKT IO KPHUTEPHSM,
cchopMy/IMPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUS.

YHugepcanbHble  pezyassmueHble  Oelicmeusi,  obecneuugarom

¢hopmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHu3aLus:

COCTaBJIATH Il/IaH, aJITOPUTM pEIIeHHdA 3d0d49H, BI:I6I/IpaT]:> crioco6 pemeHud C

YUETOM MMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBaTh
Y KOPPeKTUPOBaTh BaPUAHThI pellleHn ¢ Y4ETOM HOBOW MH(OpMaL1u.
CaMOKOHTPOJIb:

B/aJieTh HaBbIKaMU T[IO3HaBaTeNbHOW pedieKCMd Kak O0CO3HaHUS
COBepIlIaeMbIX JeHCTBUNM U MBICIUTEbHBIX MPOLECCOB, UX Pe3y/bTaToB;
BAa/leTb CrocobamMu  CaMOTMpOBEPKH, CaMOKOHTPOJISi —Tipoljecca U
pe3y/bTaTa pelleHuss MaTeMaTHUeCKOM 3a/iauu;



e TIpeABUJETb TPYJHOCTH, KOTOpble MOTYT BO3HHUKHYTb TIPU PpeLIeHUuH
3a/laud, BHOCWUTb KODPPEKTHBbI B /[eITeJIbHOCTb HAa OCHOBE HOBBIX
00CTOSITeNMbCTB, IaHHBIX, Hali/IeHHBIX OIMIMOOK, BbISIB/IEHHBIX TPY/IHOCTEM;

e OI[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I[eli W YCJIOBHUSM, OOBSICHATH
TIPUYMHBI TOCTW)KEHUS] WIN HEeNOCTW)KEeHUs] Pe3y/bTaTOB JesiTe/TbHOCTH,
HaXOAWUTb OMIMOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI

OcBoeHue yuebOHOro Kypca «Asrebpa ¥ Hadajia MaTeMaTUUeCKOTO aHa/M3a»
Ha ypOBHe cpejHero o0Irero o0pa3oBaHHsS JO/DKHO 00eCreunBaTh [JOCTIDKEHHE
CJ/IeIYIONINX MpeIMEeTHBIX 00pa3oBaTe/IbHBIX Pe3y/IbTaToB:

10 K/TACC

Yucia 1 BBIYKC/TIeHUA

OnepupoBaTh TMOHATHUAMM: paLMOHA/JIbLHOE W [eHUCTBUTE/IbHOE YUCIIO,
0ObIKHOBEHHasl U ieCITUYHasi Ipo0b, MPOLIEHTHI.

BeinonHATE  apu(MeTHUYecKrWe ~ OonepanuuM  C  palMOHAJbBHBIMA U
JleMICTBUTE/IbHBIMU YHCJIaMHU.

BbinonHATh NipubivkKEHHBIE BBIYMC/IEHHS], UCTIONb3Ys MpaBUia OKPYTJ/IeHus,
JlenaTth NPUKUIKY U OLIEHKY pe3yJ/ibTaTa BbIYMCIEHUM.

OrnepypoBaTh TOHATUSMHU: CTelleHb C Lie/bIM II0Ka3areseM; CTaHZapTHas
dopmMa 3amMcHd [EMCTBUTE/NILHOTO YWC/Ia, KOpPeHb HaTypaJbHOM CTeleHu;
VCTI0/Ib30BaTh NMOAXOALLYI0 (JOPMY 3aIllvCH JeUCTBUTEIbHBIX YUCes [JIs1 pelleHts
TIpaKTUYeCKUX 3a/iau v Npe/iCTaB/IeHUs JaHHbIX.

OrnepypoBaTh MOHATUAMU: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJILHOIO YIJIa;
MCTI0/Tb30BaTh 3alMCh MMPOM3BOJIBLHOTO YIJia uepe3 oOpaTHble TPUTOHOMETpUUecKre
GyHKLWU.

YpaBHeHus ¥ HepaBeHCTBa

OrnepypoBaTh TOHATHUSAMU: TOXK[ECTBO, ypaBHEHHe, HEepaBeHCTBO; LieJioe,
paLoHanbHOe, UppallOHa/IbHOe ypaBHeHUe, HepaBeHCTBO; TPUIOHOMeTpUYecKoe
ypaBHEHMeE;

BbimosiHATE 1peobpa3oBaHusi TPUTOHOMETPHUYECKUX BbIpaXKEHUM U pelllaTh
TPUTOHOMeTpHUUYeCKHe ypaBHEeHHs.

BbInonHATh 1peoOpa3oBaHUsl 1ie/IbIX, PALMOHAIbHBIX U MPPaLMOHATBHBIX
BBHIDAKEHWW W pelllaTb OCHOBHble THUIIBI  LleJbIX, palMOHAaIbHBIX U
VppaLMOHaIbHbIX YPaBHEHUM U HEPABEHCTB.

[IpyMeHATh ypaBHeHUs] U HepaBeHCTBa /ISl pellleHUs1 MaTeMaThueCKuX 3ajau
¥ 3a/la4 13 pa3nyHbIX 00/1acTelt HayKu U peabHOM »KU3HHU.



MogenupoBaTh peajibHble CUTyalldd Ha s3blke anreOpbl, COCTaB/STb
BbIp&)KEHUS, YpaBHEHMWs, HepaBeHCTBA [0 YCJIOBHIO 3aJlaud, WCCIe0BaTh
MOCTPOEHHbIe MO/IeJTU C UCII0J/Ib30BaHKWEM arfapara aareophil.

DyHKI[UM ¥ rpaduKu

OmnepupoBaTh MOHATUSIMU: (QYHKLUS, CIIOCOObI 3alaHusi PyHKLMHM, 06/acTb
orpejie/ieHUsI MU MHO)KeCTBO 3HaueHWW (YHKUMM, TrpapuKk (QyHKLUMU, B3aUMHO
oOpaTHble PyHKLIUU.

OneprpoBaTh TMOHATHSIMUA: UYETHOCTb M HEUETHOCTb (PYHKLMW, HY/IU
(GYHKLMM, TPOME)KYTKHU 3HAKOIIOCTOSIHCTBA.

Vicnonib30Bath rpadvku (QyHKLWM /11 pelleHus] YpaBHeHUM.

Crtpouth ¥ uuTaTh rpayku JTUHENHOW (DYHKLMM, KBaJpaTUYHOU (DYHKLIUH,
CTeNeHHOW (PYHKLMU C LieJIbIM [0Ka3aTesieM.

Wcnonp3oBaTth rpadvku (QyHKUMKA [J11  KCCAe0OBaHUS TPOLIECCOB U
3aBUCUMOCTeN MpU pelleHny 3ajau U3 ApPyrux yuyeOHbIX MpeJMeTOB U peanbHOM
)KU3HU; BbIpaXKaTh (JOPMYy/IaMU 3aBUCUMOCTH MeX/y BeJIMUYMHAMM.

Hauana MmaTeMaTHuecKoro aHaau3a

OnepvpoBaTh MOHATHSMU: TIOC/A€10BaTeNbHOCTb, apu@meTrhueckas W
reoMeTpyUyecKasi Iporpeccum.

OnepvpoBaTh TOHATUSAMU: OecKOHeuHO yObIBarolljasi TreomMeTprUyecKas
Tporpeccusi, cymma 0eCKOHeUHO yObIBatoIIieil reoMeTprUUeCKOU Mporpeccuy.

3a/ilaBaTh MOCIe0BaTeIbHOCTH PAa3/IMUHBIMU CIIOCOOaMHU.

Ncnonb3oBaTh CBOMCTBA TOC/I€J0BATEILHOCTEN U TIPOTPECCUM /11 PeLleHUs
peasibHBIX 3aZlau TIPUK/IaJHOTO XapaKTepa.

MHo)kecTBa 4 JIOTHKA

OneprpoBaTh NOHATUSAMU: MHOXXECTBO, OINepaLiiy HaJl MHOXKeCTBAMHU.

Vcnosnb30BaTh  TeOPeTUKO-MHOXKECTBEHHBINM — ammapar i ONWCaHus
peasibHbIX TPOLIECCOB U SIBJIEHWM, TIPDU pellleHrWd 3a7au W3 APYTUX YyueOHbIX
TpeIMeTOB.

OnepvpoBaTh  TOHATWUSMU:  OIpefiejieHue,  Teopema,  C/e[CTBUe,
[l0Ka3aTesbCTBO.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIe
Ne HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Kontposbabie | IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchbl
MHoXecTBa paljMOHA/IbHBIX U
1 elCTBUTe/IbHBIX YKces. PallioHa/lbHbIe 14 1 Bubmorexa TIOK
A i https://m.edsoo.ru/1568aba3
ypaBHEHUSI U HePaBeHCTBa
? ®yHKUMKU U TpapuKu. CTerneHb C 1je/IbIM 6 Bbubmioreka IIOK
roKasarejiemM https://m.edsoo.ru/1568aba3
3 ApudmeTrueckuii KOpeHb N—O1 CTeleH!. 18 1 Bbubnuoreka LIOK
NppauyoHanbHble ypaBHeHYs U HepaBeHCTBa https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/Il?"OI}{IOMeT yu. TpUroHomeTpruueckue 22 1 BuGmorexa [JOK
P by 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5) ITocnenoBate/IbHOCTU U IPOrpeCcCUU 5 BuGmuorexa [JOK
7 porp https://m.edsoo.ru/1568aba3
5 [ToBTOpeHUe, 000011IeHKe, CUCTeMAaTH3aLUs 3 1 bubsmoreka IIOK
3HaHUM https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0
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ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KosuuecTBo uacoB JJIeKTPOHHbIE
Ne Jata nudpoBbie
Tema ypoka Kontponbubie | IIpakTHnuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl
MHoecTBO, OrepaLiu Haj,
bubmoreka IIOK

1 MHO’KeCTBaMU. [lrarpaMmel 1 1
Siinepa—Bexna https://m.edsoo.ru/746d5dce
PanonanbHble yncia.

5 OOBIKHOBEHHbIE U IeCATUYHbBIE 1 bubmoreka LIOK
npobu, Mpo1eHThI, 6eCKOHEUHbIe https://m.edsoo.ru/be888093
nepuoAryecKre 1pobu
ApudmeTrueckue oreparum C

3 paLMOHa/IbHBIMU YUC/IaMH, 1 bubnmoreka LIOK
rpeoOpa30BaHus UNCTIOBBIX https://m.edsoo.ru/4d7{95fe
BbIpayKeHUM
[TpumeHeHue apobeii U POIIEHTOB

4 [LJIs1 pelleHys NpUK/IafHbIX 3a7a4 U3 1 bubmiorteka LJOK
pa3/IMuHbIX OTpac/el 3HaHUM U https://m.edsoo.ru/44dd1046
peasibHOW XKU3HU
[TpumeHeHue Apobeii U MPOIIEHTOB

c [JIS1 pellieHys [PUKJ/IaHbIX 3a/ay4 U3 1 bubmiorteka LJOK
pa3/IMuHbIX OTpac/el 3HaHUU U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU

6 [leiicTBUTe/IbHBIE YMCTIA. 1 bubnuoreka LIOK
ParrioHasibHbIe U UppaljiOHa/IbHbIe https://m.edsoo.ru/2f36a36f
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uudiia

ApudmeTrueckre oreparuu C

bubmoreka IIOK

7
JIeCTBUTE/IbHBIMU UM C/IaMU https://m.edsoo.ru/a97a12d9
[TpubMMKEHHBIE BEIUUC/IEHMS,
8 IpaBU/ia OKPYIJIEHUs, TPUKUIKA U Bubmaorexa [JOK
P Py » TTPHKI - https://m.edsoo.ru/cb723fbd
OLleHKa pe3yJ/ibTaTa BbIUMCIeHUN
9 ToxxpecTBa M TOXKeCTBEHHbIE bubnmoreka LIOK
ripeobpa3oBaHust https://m.edsoo.ru/3a23ac15
10 YpaBHeHHe, KOpeHb YPaBHEHUSI Brbmiorexa [JOK
P » K0P yp https://m.edsoo.ru/11ac68be
11 HepaBeHCTBO, pellieHMe HepaBeHCTBA Brb/morea OK
P » P P https://m.edsoo.ru/50bdf26d
bubmoreka IIOK
12 MeTo/ MHTEpBAJIOB
Al IRTED https:/m.eds00.ru/775f5d99
PerieHue 11e/16Ix U IpoOHO-
13 a I/IOHaJI]:HLIX aiieHHﬁ u Bubmaorexa [OK
par yp https://m.edsoo.ru/6ec7al07
HepaBeHCTB
KoHTtponbHast paboTa 1o teme
"MHOXeCTBa paljuOHa/IbHBIX U
14 eMCTBUTETbLHBIX YHCesT Brbmiorexa [JOK
A ) https://m.edsoo.ru/1914a389
ParjroHanbHbIe ypaBHeHUs U
HepaBeHCTB"
D VHKIINA, CITIOCOObI 3aJaHUs
15 (i) yHK LI1/11/1 B3aumHO 06'q aTHbIe Bubmorexa IOK
YHIKIHH. P https://m.edsoo.ru/226eeabf
byHKIN
16 I'paduk pyHkiumn. O61aCTH bubmoteka LIOK

oTipe/iesieHrs1 © MHOXKeCTBO 3HaUeHHi
¢yskuyd. Hynu ¢pyHKUupmu.

https://m.edsoo.ru/763e75ee
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HpOME)Ky'TKI/I 3HAKOIIOCTOAHCTBA

17 YéTHble ¥ HeYETHbIE (PYHKLIUN Bubmiorexa [JOK
YHKI https://m.edsoo.ru/ff4564ad
CreneHb C Lie/IbIM ITOKa3aTeseM.
18 CrangapTHas ¢oopma 3amnucu Bubmotexa IOK
D P https://m.edsoo.ru/66446d3e
JIeMICTBUTE/ILHOTO UKMCIia
Vcnonb3oBaHue noaxojsieii popmbl
19 3aM1CHy JIeMCTBUTE/IbHBIX UMCes /it bubmoreka IIOK
pellieHrs MPaKTUUeCKrX 3a7au u https://m.edsoo.ru/6eadc6f1
ripe/iCTaB/IeHUsI JAHHBIX
CreneHHasi (yHKLMS C HaTypa/bHbIM
20 Y L|eJIbIM nocllzLaTueneM Eé ZEOﬁCTBa " Bubmorexa [IOK
H ' https://m.edsoo.ru/3f25a047
rpaduk
71 ApudmeTrueckuii KOpeHb Bbubmoteka LIOK
HaTypa/IbHOM CTeTNeHu https://m.edsoo.ru/d82c36d4
27 ApudmeTnueckuii KopeHb bubmiorteka LJOK
HaTypanbHOMW CTeleHU https://m.edsoo.ru/fe7fc4db
93 CgoticTBa apu(MeTHYeCcKoro KOpHsi bubnuoreka IIOK
HaTypa/IbHOM CTereHu https://m.edsoo.ru/d0f0b260
24 CBolicTBa apu()mMeTUUeCcKoro KOpHsi bubmoreka IIOK
HaTypaJ/IbHOM CTereHu https://m.edsoo.ru/c3389865
75 CroiicTBa apr(MeTHUeCcKoro KOpHs bubmoreka LIOK
HaTypa/IbHOM CTeTneHu https://m.edsoo.ru/444c4b9c
%6 HeiicTBus c apupmeTUUeCKUMHU bubmoteka LIOK
KOPHSIMU N—OU CTeIeHU https://m.edsoo.ru/54b815c5
57 [HeiicTBus C apupmeTUUeCKUMU bubmiorteka LJOK

KOPHSIMU N—OM CTeTleH!

https://m.edsoo.ru/83105a0e



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/3f25a047
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)8 [HeiicTBUs C apupmeTHUeCKUMHU bubnuoreka IIOK
KOPHSIMU N—OU CTeTeH! https://m.edsoo.ru/2ab1c7bc
79 [HeiicTBusi c apudmMeTHUeCKUMU bubmoteka LIOK
KODHSIMU N—OM CTereHn https://m.edsoo.ru/eacb053c
30 [HeiicTBus c apupmMeTHUeCcKUMu bubmoteka LIOK
KOPHSIMM N—OU CTeNeHU https://m.edsoo.ru/8a5ada51
31 Pelienue vppanjioHanbHbIX Bbubmoteka LIOK
YPaBHEHWH Y HEPaBeHCTB https://m.edsoo.ru/69106ae7
3 Pelienue vpparjioHanbHbIX bubmiorteka LJOK
ypaBHeHW! 1 HEpaBEeHCTB https://m.edsoo.ru/9362fea9
13 PerieHvie vipparniioHaIbHbIX bubmoteka LIOK
ypaBHEHHI U HepaBeHCTB https://m.edsoo.ru/78d9b391
34 PelieHvie vppaliioHaIbHbIX bubmoteka LIOK
ypaBHEHHI 1 HepaBeHCTB https://m.edsoo.ru/de7ca33e
35 PelieHvie vppalioHaIbHbIX bubmoteka LIOK
YPaBHEHHH Y HEPaBeHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa U rpadUK KOpHS N-0i bubmoteka LIOK
CTerneHu https://m.edsoo.ru/ebOcc5e3
37 CgoticTBa ¥ rpa@MK KOpHS N-0M bubmiorteka LJOK
CTeleHu https://m.edsoo.ru/5f29b9b5
KonTtposnbHast paboTa 1o teme
o "ApudmeTrueckuii KOpeHb N—OM bubmoTeka LIOK
crerneHu. MippaluoHasbHble https://m.edsoo.ru/f13af630
ypaBHeHUs U HepaBeHCTBa"
39 CHHYC, KOCMHYC Y TaHI'€HC YKCJIOBOTO bubmoreka IIOK
aprymeHTa https://m.edsoo.ru/5f605ed0
40 CHHYC, KOCUHYC U TaHT€HC YUCJIOBOTO bubmoteka LIOK
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aprymMeHTa

https://m.edsoo.ru/ec9f4d78

APpKCHHYC, aDKKOCUHYC ¥ apKTaHI'€HC

bubmoreka IIOK

41
UKUCI0BOTO apryMmeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCHUHYC, apKKOCUHYC U apKTaHI'€HC bubmoteka LIOK
UYKWCI0BOIO apryMmeHTa https://m.edsoo.ru/f1£f9220
TpuroHomeTpuyeckasi OKpPy>KHOCTBb,
43 015) e eneHHep T HFOHOMeEqueCKHX Bubmiorexa OK
PeA - P P https://m.edsoo.ru/6df195a0
(yHKI[MI UMC/I0BOTO apryMeHTa
TpuroHomeTpuyeckas OKpPy>KHOCTBb,
44 05 e EJIEHI/Iep T I/IFOHOME”II")yI/IquKI/IX bubmotexa OK
PEA . P P https://m.edsoo.ru/6b61c578
(yHKIMI UMC/I0BOrO aprymMeHTa
45 OCHOBHBIE TPUTOHOMeTpUYeCKHe bubnuoreka IIOK
hopmyJib https://m.edsoo.ru/6ed2b3ba
46 OCHOBHbIE TPUTOHOMETpHUUECKHEe bubmoreka IIOK
hopmyJibl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHbIE TPUTOHOMETpHUUECKHEe bubmmoreka LIOK
hopmyib https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETpHUUECKe Bbubmoteka LIOK
(hopmyibI https://m.edsoo.ru/12d1413c
49 [Tpeobpa3oBaHue bubmioreka LJOK
TPUTOHOMETPUUECKUX BbIpaXKeHUH https://m.edsoo.ru/e248c5fc
50 [Tpeobpa3oBaHue bubmoTeka LIOK
TPUTOHOMETPUYECKUX BbIpaXKeHUH https://m.edsoo.ru/09ba5b3d
51 [Tpeobpa3oBaHue bubmoreka LIOK
TPUTOHOMETPUUYECKUX BbIPAKeHUU https://m.edsoo.ru/1f4655da
£ [Tpeobpa3oBanue bubmoteka LIOK

TPUTOHOMETPUUYECKUX BbIPaKeHUH

https://m.edsoo.ru/76ce9958
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£3 [Tpeobpa3oBaHue bubnuoreka IIOK
TPUTOHOMETPUUECKUX BbIpaXKeHUH https://m.edsoo.ru/8fa598b5
54 PeltieHvie TpUroHOMETPUUECKUX bubmoteka LIOK
ypaBHEHUH https://m.edsoo.ru/6baefe19
55 Pelienne TpuroHomMeTpuyeCcKux bubmmoreka LIOK
ypaBHeHUH https://m.edsoo.ru/a1f8d141
56 Pelienne TpuroHomMeTpuyeCcKux Bbubmoteka LIOK
ypaBHEHUH https://m.edsoo.ru/65a0f2d0
57 Perienue TpuroHomMeTpuyeCcKux bubmiorteka LJOK
ypaBHeHUM https://m.edsoo.ru/0d8a770d
=g PerieHne TpuroHoMeTpuYeCKUX bubnoreka IIOK
ypaBHeHUM https://m.edsoo.ru/cec28774
59 PelieHvie TpUroHOMETPUUECKUX bubmoteka LIOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
O06o61enue o TemaMm "OCHOBHBIE
TPUTOHOMeTpUUYeCKHe (POPMYJIbI.
60 Tp I/IFOHOMETP I/IquKI/qu) o Bubmorexa [JOK
P N P . https://m.edsoo.ru/ae44ac4c
ypaBHeHus1'"/Bcepoccurickas
rpoBepoyHasi pabora
KoHTtponbHast paboTa o teme
"MdopMyibl TPUTOHOMETPHH.
61 T I/III“JOH}Z)METPI/ILIGCKI/IE ’ Bubmorexa [JOK
P R P . https://m.edsoo.ru/b46a8228
ypaBHeHus1'"/Bcepoccurickas
rpoBepoyHasi pabora
ApudmeTnueckasi U reoMeTpUuecKas
62 nporpeccuu. Vcronb3oBaHue bubmoteka LIOK

MIPOTrPeCCUU /IS pellieHUs] peabHbIX
3a/lau MPUK/IaHOTO XapakTepa

https://m.edsoo.ru/d36669{8
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beckoHeuHo yObiBatoIas

63 reoMmerprueckas rnporpeccus. Cymma 1 bubnuoreka IIOK
O6eckoHeuHO yObIBaroIIlei https://m.edsoo.ru/1cbf72b1
reoMeTpUYeCcKOU Mporpeccuu

bubmioreka LJOK

64 POpMya CIOKHBIX MPOLEHTOB 1 https://m.edsoo.ru/538fc437

bubmioTteka LJOK

65 POpMya CIOKHBIX MPOLEHTOB 1 https://m.edsoo.ru/c2627eca
O06o00611eHMe, CCTeMaTH3alMs 3HaHUH

66 3a KypcC anreOpbl M Havasl 1 Bubmorexa [JOK

P P https://m.edsoo.ru/33e6629e
MaTemMaTUuecKoro aHanusa 10 kiacca
bubmioTteka LJOK
67 n 6 1
TOTOBAs KOHTPOJIbHAZA paboTa https://m.edsoo.ru/188bbf6c
O06o00611eHMe, CCTeMaTH3alMs 3HaHUH
68 3a KypcC anreOpbl M Havasl 1 Bubmorexa [JOK
P P https://m.edsoo.ru/49f1b827
MaTemMaTUuecKoro aHanusa 10 kacca
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPO'PAMME
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