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ITIOACHUTEJIbBHASA 3AIINMCKA

YuebOHbIN1 Kypc «Anrebpa M Hauaja MaTeMaTUYeCKOTO aHa/k3a» SIBJISETCS
OJHAM W3 Hanbosiee 3HAUMMBIX B ITPOrPaMMe CpeJHero o0Iiero oOpa3oBaHUS,
TIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00ecrieurBaeT WHCTPYMEHTalbHYI 0a3y A/isi
M3yUeHUs] BCeX eCTeCTBEHHO-HayUYHBIX KYPCOB, a C JIDYyrod CTOPOHBI, (hopMHUDPYyeT
noruueckoe U abCTpaKTHOe MblIllljieHre 00yuaroIuxcsi Ha ypoBHe, He00X0AUMOM
[Jisi 0OCBOeHUsI ”HPOPMATHKHU, 0011leCTBO3HAHUS, NCTOPUU, CJIOBECHOCTU U JPYTUX
JUCLUIUTMH. B paMkax [gaHHOro yueOHOro Kypca oOydJaroiuecsi OB/aZieBaroT
YHUBepCa/JbHBIM SI3IKOM COBPEMEHHOW HayKu, KOTopasi (OopMy/iupyeT CBOU
JIOCTHD)KeHUsS] B MaTeMaTUUYecKou popMme.

YueOHbIM Kypc anreOpbl U Hayajy MaTeMaTHUeCKOTO aHaju3a 3aK/aJbiBaeT
OCHOBY [ijii YCIIEIIHOTO OBJIaIeHus1 3aKoHaMM (U3WKWA, XUMHUU, OHOJIOTUH,
TIOHUMAaHUST OCHOBHBIX TeHZEHIWI pa3BUTHSI SKOHOMUKHU U 00IIIeCTBeHHOMW YKU3HH,
TI03BOJISIET OPUEHTUPOBAaThCS B COBPEMEHHBIX LM(POBBIX M KOMIBIOTEPHBIX
TeXHOJIOTUSIX, YBEPEHHO MWCII0/Ib30BaTh WX [/ AajibHeiliero oOpa3oBaHUsl U B
TIOBCeJHEBHOMN >KW3HU. B TO >Ke BpeMs OB/ajieHWe abCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMK anreOpbl ¥ MaTeMaTHUecKOTO aHajiu3a pa3BUBaeT
yMeHHe HaxOAWUTb 3aKOHOMEepPHOCTH, OOOCHOBBIBAaTb WMCTHHHOCTH, JOKAa3bIBaTh
YTBEPXKJEHHSI C TIOMOIIBbI0 WHAYKIUU W pacCyJaTh JeJyKTUBHO, UCIOJb30BaTh
00001leHe ¥ KOHKpeTH3al[uio, abcTparupoBaHWe W aHaJoruio, GopMHUpyeT
KpeaTHBHOe U KPUTHUYEeCKOe MbIIIIeHHe.

B xoge u3yueHust yueOHOro Kypca «Asrebpa ¥ Hayaja MaTeMaTH4eCKOTO
aHanM3a» 00ydJarolecs: TIOMyYaloT HOBBIM OIBIT pellleHrs] TIPUKIaJHbIX 3ajad,
CAMOCTOSITe/ILHOTO TIOCTPOEHUsI MaTeMaTHUYeCKUX Mojiesield peasbHbIX CUTYaIlUH,
VUHTepnpeTaliiid  TOJiyueHHbIX  pellleHui, 3HaKOMSTCS C  [pUMepamu
MaTeMaTHUeCKWX 3aKOHOMepHOCTeli B TIpUpoJe, HaykKe M MCKYCCTBe, C
BBIJJAFOI[UMUCS] MaTeMAaTUIeCKUMH OTKPBITUSIMA M X aBTOPaMH.

YuebHbIli Kypc 0071aJjaeT 3HaUMTebHBIM BOCIIUTATEbHBIM TOTEHL[AIOM,
KOTODBIM peanu3yeTcsi Kak uepe3 YyueOHbI Marepuas, CrHOCOOCTBYIOLIUIM
(dbopMHUpPOBaHUIO HAyUYHOTO MUPOBO33peHUs], TaK U uepe3 crieupuKy yueOHOM
JiesITelIbHOCTH, ~ TpeOyrollel  TPO/IO/DKUATENTbHOM — KOHI[eHTPAlui  BHUMAaHWS,
CaMOCTOSITE/IbHOCTH, ~aKKypaTHOCTH U OTBETCTBEHHOCTH 3a TIOTy4eHHbIH
pe3y/bTar.

B ocHoBe Meroavku oOyueHus anrebpe W HauajaM MaTeMaTHUeCKOTO
aHaJM3a JIeXXUT JesaTeTbHOCTHBIM MPUHLIUT 00yJeHusl.

B cTpykrype yuebOHOro kypca «Anrebpa W Hayaja MaTeMaTHYeCKOTO
aHanM3a» BBIe/IeHbI CIeyIOIIe COoJiep>KaTe/lbHO-MeToAruueckre MMHuM: «Hucsa
U BBIUKMC/IeHUs», «DyHKIMKM U rpaduku», «YpaBHeHUsI U HepaBeHCTBa», «Hauasa
MaTeMaTHueCKOr0 aHaiv3a», «MHOXeCcTBa W JIOTHKa». Bce OCHOBHbIe



cofiepKaTe/IbHO-MeTOAiMUeCKe JIMHUMA W3y4aloTCs Ha TPOTSDKeHWW [ABYX JIeT
oOyueHMs Ha ypoOBHe cpejaHero o0iijero o0Opa3oBaHHs, €CTECTBEHHO OTIOTHSIS
JpyT Apyra W TOCTeNeHHO HAChIasiCh HOBBIMU TeMaMU W pasjesiaMu. [laHHbIM
yueOHbIM KypC sIBJISIETCSI WHTErpaTMBHBIM, TIOCKONBKY 0O0BenuHsieT B cebe
cofiep)kaHue HeCKOJIbKMX MaTeMaTHUeCKUX AWCLUIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETpUsI, MaTeMaTUUeCKUd aHalu3, Teopys MHOXKeCTB, MaTeMaThuecKast
noruka u gapyrue. [lo Mepe Toro kKak oOydyaroiiuecsi OBJaZieBalOT BCE Ooree
[IIMPOKUM MaTeMaTHUeCKUM arrapaTtoM, Y HUX I0c/iefoBaTe/IbHO (hOPMUPYeTCs U
COBEpLIEHCTBYETCSI yMeHHe CTPOUTb MaTeMaTU4YecKyl MOJe/ib  peasibHOU
CUTYyal[iH, IPUMEHSITh 3HaHUS, TMOyYeHHbIe TIPU W3y4YeHUH y4eOHOTO Kypca, /s
pellieHusi CaMOCTOSTeTbHO C(hOpPMY/IMPOBAaHHON MaTeMaTHUecKoi 3aJjauu, a 3aTeM
VHTepNpeTUpOBaTh CBOM OTBET.

Copep>kaTebHO-MeTO[uUecKasi MUHUS «Uuc/ia ¥ BBIUMC/IEHUS» 3aBepIliaeT
¢dbopmMHUpOBaHUe HaBBIKOB WCIOIb30BAHUS JeUCTBUTE/IBHBIX UKCesl, KOTOpoe ObLIo
HayaTo Ha ypOBHE OCHOBHOTO 0011iero oopa3oBaHusi. Ha ypoBHe cpefiHero o6iiero
obpa3oBaHuss ocoboe BHUMaHWe yenseTcs  (OPMUPOBAHWIO  HaABBIKOB
pALIMOHAILHBIX BBIYMC/IEHUM, BK/IIOUAIOIIUX B Ce0sl MCIO/b30BaHUEe pa3/IMUHbBIX
dbopm 3amucu 4YKCla, yMeHHe [enaTbh TIPUKUJKY, BBITIOMHATb TIPUOIKEHHBIE
BLIUMC/IEHUS], OlLIeHHMBATh UKC/IOBbIe BbIpa)KeHHs, paboTaTb C MaTeMaTUUeCKUMU
KOHCTaHTaMU. 3HaKOMble OOyuarolUMCs MHOXKeCTBAa HATypaJbHBIX, ILe/bIX,
pallMOHANIBHBIX U [IeCTBUTENBHBIX  UHCEJ]  JIOTIOJNHSIOTCS ~ MHOXXEeCTBOM
KOMIUIEKCHBIX UMCe/l. B KaXJOM U3 3TUX MHOXECTB pacCMaTpPUBAIOTCS
CBOMCTBeHHble eMy crieluduUecKde 3aJjaud UM oOlepaluu: jeeHre Halleo,
OrepyupoBaHMe OCTaTKaMM Ha MHOKeCTBe IIe/bIX uYHcesl, ocobbie CBOMCTBa
palMoHaMbHBIX U UppaliMOHAbHBIX unces, apudMeTHUyecKre orepaijuu, a Takxe
M3BJieueHre KOPHSI HaTypa/ibHOW CTeTreHW Ha MHOXXeCTBe KOMIUIEKCHBIX UMCeS.
Bnaroyjapsi roc/iefioBaTe/IbHOMY pacCIIMPeHH0 Kpyra HCIOb3yeMbIX 4Yucen U
3HAKOMCTBY C BO3MO>KHOCTSIMH WX TIPUMeHeHUs [/isi PellleHUs pa3/MuHbIX 3ajau
dbopMupyeTcsi TIpe/iCTaB/ieHre O eJMHCTBe MaTeMaTUKU KaK HayKu U eé poyid B
TOCTPOEHUH MOjie/iell peaslbHOrO MHpa, IIMPOKO MCMO/b3yHOTCsT 0000IieHne u
KOHKpeTH3al[usl.

JIvHusi «YpaBHEeHUS] M HEPABEHCTBa» pPeaM3yeTcsl Ha TPOTSDKEHUM BCETrO
oOyueHMs] Ha YpOBHe cpegHero o0OImero o0Opa30BaHUs, ITOCKOIBKY B KaXKIOM
pa3zesie IlporpamMmbl TIpelyCMOTPEHO pellleHHe COOTBETCTBYIOIMX 3ajad. B
pe3ynbTaTe OOydYaroIIyMecs OBJa/IeBAlOT PAa3/UUYHBIMA METOJAMU  pelleHUs
pallMOHANbHBIX, Hppal[MOHA/bHBIX, TI0Ka3aTebHbIX, JOrapuMUUECKUX U
TPUTOHOMETPUUYECKMX ypaBHEHW, HepPaBeHCTB W CHUCTeM, a TakKke 3ajay,
cofepJKallux TapameTphl. [lomyueHHbIe YMEHHSI IIIMPOKO WCTIONB3YIOTCS TPH
vcciejoBaHUM (QYHKLWN C TIOMOIIbIO MMPOU3BO/HOM, TIPU PellieHUH TPUK/IaJHbIX



3a[a4 ¥ 3ajlau Ha HaXOKJeHHe HauOOJIbIINX U HaUMEeHBIITNX 3HaueHUM (QYHKIIUU.
IaHHasi cofiep>KaTenbHasi IMHUS BK/ItOUaeT B cebsi Takke (hopMHpOBaHUe YMeHUM
BLITIOJIHATE ~ pacuyéTbl 1O  Qopmysam, TMpeoOpa3oBaHUs  paljMOHAbHBIX,
VppAalMOHAIbHBIX W TPUTOHOMETPUUECKUX BbIpaXKEHUH, a TakKe BbIPa’KeHUM,
cofiepKallluxX CTereHW U JiorapudMbl. Brarozaps v3yuyeHWIO anreGpanyeckoro
MaTepuasa TIPDOMCXOJWT  JajibHelilliee  pa3BUTHE  aJIrOPUTMUUECKOTO0 U
abCTpakTHOrO MbIIIeHHs 00ydJaroIuxcs, (OPMHUPYIOTCS HaBBIKU JieYKTUBHBIX
paccykieHud, paboTbl C  CUMBOJBHBIMU  ¢dopMaMH,  TIpeJCTaB/IeHUS
3aKOHOMEDHOCTel ¥ 3aBUCHMMOCTell B BUJle PaBeHCTB U HepaBeHCTB. AsreOpa
npeasiaraeT 3(Q¢deKTUBHbIe UHCTPYMEHTBI [/l pelleHHsl TpaKTUUeCKUuX |
eCTeCTBEHHO-HAyUYHbIX 3ajjay, HarJisiJHO [JeMOHCTPUPYET CBOM BO3MOXXHOCTU KakK
s3bIKa HayKH.

CopepxxaTenbHO-MeTOANUeCKass JuHUSA «DyHKIMU U rpaduKu» TeCHO
TrieperyieTaeTcss C APYTUMH JIMHUSMU yueOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMbIC/Ie 3aZIaéT TI0C/Ie/J0BaTe/IbHOCTh M3yUYeHUsl MaTeprasa. V3yueHue CTereHHOM,
roKa3aTe/IbHOM, TOrapu(pMUUeCKOU U TPUTOHOMEeTPHUUYeCKUX (DYHKLIMM, UX CBOMCTB
Y rpadMKOB, MCTIO/Ib30BaHNe (PYHKUWN [/ pelieHys 3a7iau U3 JPYruxX yueOHbIX
NpeIMETOB U peasibHOM »KM3HU TeCHO CBSA3aHO KaK C MaTeMaTUUeCKUM aHau30M,
TaK U C pellleHWeM ypaBHeHHY W HepaBeHCTB. [Ipyu 3ToM 0o0/bilioe BHUMaHHe
yaesnsieTcss ()OPMUPOBAHUIO YMEHHUs BbIpaKaTb (DOpPMYJilaMUA 3aBUCUMOCTU MEXIY
pa3MUYHBIMA BeJIMUMHAMH, WCC/Ie[OBaTh TOyueHHble (YHKI[UHA, CTPOUTh WX
rpaduku. MaTepuan 3TOW cojiepKaTeIbHOM JIMHUM Halle/leH Ha pa3BUTHe YMeHUM
Y HaBBbIKOB, TI03BOJISIIOIIUX BbIp@KaTh 3aBUCUMOCTA MeXAYy BeIMUMHAMU B
pa3nuyHol ¢dopMe: aHaIUTUUeCKOW, Tpaduueckoid u cioBecHoW. Ero usyueHue
CcrocoOCTBYeT pasBUTHIO  aJTOPUTMHUYECKOTO0 MBIIILJIEHUs, CIOCOOHOCTH K
000011]eH1I0 U KOHKPeTHU3al[1H, UCTI0/Ib30BaHUIO aHAIOTHH.

CopepxarenbHasi UHUA «Hauasa maTreMaTHyeckoro aHaiv3a» I03BOJISeT
CYLL[eCTBEHHO paCLIMPUTh KPYT KaK MaTeMaTUueCKuX, TaK U TIPUKIaAHbIX 3a/ad,
JOCTYIHBIX O0YYaroIUMCS, TaK KaK y HHUX TIOSIB/SIETCS BO3MOXXHOCTb CTPOUTH
rpaduKyd  CJIOKHBIX (DYHKIMM, OIpeAensTh WX HauOOJbIMe W HauMeHbIIe
3HaueHHs, BBIUMC/ISATH TUIOMIAAU (GUryp U 0O0BEMBI Tes, HAXOAUTh CKOPOCTU U
yCKOpeHusi TipoleccoB. /[laHHasi cofep)KaTenbHasi JIMHWS OTKpbIBaeT HOBBIE
BO3MOJKHOCTM TIOCTPOEHHsI MaTeMaTHUeCKUX MoJiesield peasibHbIX CUTYalUi,
MO3BOJISIET HAxXOJWThb Hawlyulllee pelleHWe B TMPUKIAJHbIX, B TOM 4YMCJIe
coLMasbHO-9KOHOMUYeCKUX, 3aZlauax. 3HAaKOMCTBO C OCHOBaMH MaTeMaTU4YecKoro
aHa/m3a CrocoOCTBYeT Pa3BUTHUIO aOCTpakTHOTrO, (hOpMasibHO-IOTUUECKOro U
KpeaTHBHOI'0 MbIIIeHUs,, ()OPMUPOBaHUI0 YMEeHHWI paclio3HaBaThb MPOSIB/IEHUS
3aKOHOB MaTeMaTWKHW B HayKe, TeXHHKe W UCKyccTBe. OOyuaroiuecsi y3HaIOT O



BBIIAIOIIMXCST pe3yJibTaTaX, TMOAYYeHHbIX B XOZe pa3BUTHS MaTeMaTHKWA Kak
HayKu, 1 00 UX aBTOpax.

Coziep>kaTeTbHO-MeTO[uuecKasi TMHUs «MHOKeCTBa M JIOTUKa» BK/IIOUAeT B
cebsi 37eMeHThI TeOpHWH MHOKECTB W MaTeMaTHyecKol JIOTMKU. TeopeTHKO-
MHO’KeCTBeHHbIe TIpe/ICTaB/IeHNs IPOHU3BIBAIOT BECh KYPC IKOJLHOW MaTeMaTHK!
¥ TIpejjiararoT Haubojiee YHUBEPCA/IbHBIM SI3bIK, OObeJUHSIONINI BCe pa3jesbl
MaTeMaTUKM U eé TIPWIOXKeHWH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHUecKue
JTVCLIUTIIMHBI U WX TIPUJIO)KeHUs B efuHOe 1iesioe. [lo3ToMy Ba)KHO [aThb
BO3MOXXHOCTh 00ydYaroIiemMycsi TIOHMMaTb TeOPeTUKO-MHO>KeCTBEHHBIM  S13bIK
COBpeMeHHOW MaTeMaTHKU W WCII0/Ib30BaTh €ro /i BbIPa)KeHHsI CBOUX MBbIC/IEH.
IpyruM Ba)KHbIM TIDU3HAKOM MaTeMaTHMKWA KaK HayKd cCjiefyeT TIpU3HATb
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHWW W CjefioBaHWe OIpe/le/IEHHBIM
rpaBu/aM  TIOCTPOEHMS  [lOKa3aTeJbCTB.  3HAKOMCTBO C  3jieMeHTaMu
MaTeMaTUUeCKOW JIOTUKH CIOCOOCTBYeT pa3BUTUIO JIOTUUECKOTO MBIIUIeHHS
00yuaroIuxcs, MO3BOJIsIET UM CTPOUThH CBOM PACCY>K/I€HHSI Ha OCHOBE JIOTMUeCKUX
nipaBuI, GOpMHPYeT HaBbIKW KPUTHYECKOTO MBIIIL/IEHUS.

B yuebHOM Kypce «Asrebpa ¥ Hayaja MaTeMaTHYeCKOro aHaau3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTHMUeCKOTO0 MO/le/TMPOBAaHUS], KOTOPbie TPU3BaHbI
criocobcTBoBaTh  (DOPMUPOBAHWIO HABLIKOB IIOCTPOEHHWS Mojesiell peabHbIX
CUTYyal[iii, WCCeJoBaHUsI 3TUX MOZe/iell C TIOMOIIbI0 arfmapara anrebpel U
MaTeMaTH4YeCKOro aHajn3a, WHTepIpeTaliuM TOoJyueHHbIX pe3y/abTaToB. Takue
3a/laHusl BIJIETEHbI B KaXK/IbIM U3 pa3/ie/ioB MPOrpaMMbl, TOCKOJIbKY BeCh MaTepuall
yueOHOro Kypca IIMPOKO HCTIONb3YeTCs /IS pellleHus MPUKIafHBIX 3afau. [Ipu
pellieHWH  peanbHBIX  TMPAKTUUECKWX  3afiau  oOyuaroiuecsi  pa3BUBAIOT
HabJ/r0/1aTeIbHOCTh, yMeHWe HaXOAUTb 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIO/Mb30BaTh  aHajJorvio, 00001aTh W KOHKPETU3HWpOBaTh  IPOO/eMmy.
HesitenbHOCTb 1O (OPMUPOBAHUIO HABLIKOB pellleHUs] TMPUKIJHbIX 3afau
OpraHM3yeTCs B TIPOIiecce W3yueHHs BceX TeM yueOHOTo Kypca «Asrebpa v Hadasia
MaTeMaTUUeCKOTO aHaTHu3a».

Ha wu3yueHue yuebHOro Kkypca «Asirebpa ¥ Hayaja MaTeMaTH4eCcKOro
aHa/M3a» oTBoAuTCs 272 vaca: B 10 kacce — 136 uvacoB (4 yvaca B Hefiento), B 11
Kiacce — 136 uacoB (4 uaca B HeJle/io).



COJEPXAHUE OBYUEHUSA
10 K/TACC

Yuc/ia ¥ BBIYUC/TeHUA

ParjoHasbHble uncsia. OOBIKHOBEHHBbIE U JIeCITUUHBIE JPOOH, TPOIIEHTHI,
OeckoHeuHble TepHoAnUecKre ApoOu. ITpumeHeHue gpobeli W TIPOLEHTOB ISt
peleHus MPUK/IaAHbIX 3a/ia4 U3 Pa3/IMYHbIX OTpPac/aer 3HAaHUM U PeaslbHOM >KU3HU.

HenicTBUTeNbHBIE 4YMCIa. PaljMoHa/sbHble U UMppalUOHaAbHble YMCIIA.
ApudmeTrueckue omepaluu  C  JIeWCTBUTeJbHBIMA  4uCAaMdA.  MopyJ/ib
JeNCTBUTE/ILHOTO YKC/la ¥ ero CBoMcTBa. [1pubO/IKkEHHBIE BBIUKMCIEHMS, ITpaBUia
OKDYTJIeHUS], IPUKU/IKA U OLIeHKa pe3yJ/ibTaTa BbIUUC/IeHUM.

CreneHb C 0enbiM MokKa3ateneM. buHoM HpbloToHa. Hcrosb3oBaHue
noAxo/sie (opMbl 3aMUCH [eMCTBUTETBHBIX YUCe [Jis PellleHus] MPaKTHYeCKUX
3a/lau Y Mpe/CTaB/IeHus JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypa/ibHOM CTeNeHu U ero CBOMCTRBaA.

CrereHb C palMOHA/bHBIM T[IOKa3aTe/leM W e€ CBOMCTBA, CTeeHb C
[lelICTBUTEJIbHBIM TTOKa3aTesieM.

Jlorapupm uymcna. CpouictBa jorapupma. [lecsiTMuHble W HaTypa/bHbIe
Jorapu(MBsl.

CHHYC, KOCUHYC, TaHT€HC, KOTaHTeHC UKCJIOBOrO0 aprymeHTa. ApPKCUHYC,
apKKOCHMHYC M apKTaHTeHC UMC/I0BOr0 apryMeHTa.

YpaBHeHus u HepaBeHCTBa

TokzecTBa U TOXKIECTBeHHble mpeoOpa3oBaHUWs. YpaBHEHHWe, KOpPEHb
ypaBHeHUsl. PaBHOCW/IbHBIE ypaBHEHUSI U ypaBHeHUs-C/ieiIcTBUSL. HepaBeHCTBO,
pellieHle HepaBeHCTBa.

OcCHOBHbIe MeTO/Ibl pellieHUs Le/biX U APOOHO-pal[MOHATBHBIX YPaBHEHUM U
HepaBeHCTB. MHoOrousieHbl OT OZHOW TlepeMeHHOW. [lesleHMe MHOroYjieHa Ha
MHOTOWIeH C octatkoM. Teopema be3sy. MHorowieHsl C  Lje/IbIMU
kKo3dduimentamu. Teopema Buera.

[Tpeobpa3oBaHys YMC/IOBBIX BRIPAXKEHUM, CO/IePrKaIluX CTerleHu ¥ KOPHHU.

VppauyioHanbHbIe ypaBHeHMS. OCHOBHBIE MeTO/Ibl pelleHus
MppalMoHaIbHbIX YPaBHEHUH.

[Toka3arenbHble ypaBHeHUs. OCHOBHbIe METO/Ibl peIleHUs] TOKa3aTeTbHbIX

ypPaBHEHUM.

[Tpeobpa3oBaHue BbIpayKEHUM, COAep KaLUX JTOrapu(MBbl.

Jlorapupmurueckue yPaBHEHUSI. OCHOBHBIe MeTO/ bl peleHus
norapu(pMHUYeCKUX ypaBHEHUM.

OCHOBHBIE TPUTOHOMETPUUYECKHE (hopMyJIBL. [TpeobpasoBanue

TPUTOHOMETPUUECKUX BbIpaKeHU. PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUH.



Pelienrie cucTtem JIMHeMHBIX YypaBHEHWW. Marpuia CUCTeMbl JIMHEWMHBIX
ypaBHeHUM. OripejenuTenb MaTpullbl 2X2, ero reoMeTpUYeCKUN CMBICT U
CBOMCTBA, BbIUMC/IEHWE €ro 3HaueHHWsl, MpUMeHeHWe OmnpejeuTens JJjs pelleHust
CUCTEMBl JIMHEWHBIX YypaBHeHWHW. PellleHrWe TNpUK/IaJHBIX 3a4ady C ITIOMOLLBIO
CUCTeMbl JIMHEWHBIX ypaBHeHUW. VccrnenoBaHWe TOCTPOEHHOM MOJENU C
TOMOLLIbIO MaTPUL] U OTIpeie/TuTesNei.

[TocTpoeHne MaTreMaTUUeCKUX MOJENed peajlbHOM CUTyalluM C TOMOLLBIO
ypaBHEHUM U HepaBeHCTB. [IprMeHeHWe ypaBHEHMM W HEPABEHCTB K PELIEHUI0
MaTeMaTHUeCKWX 3aflau ¥ 3ajau W3 pas3/MuHbIX o0sacTell HayKd U peasibHOU
JKU3HU.

DyHKI[UU U Tpaduku

®dyHKuyYs, crnocobbl 3afaHus GyHKIUU. B3auMHO o0OpaTHble (QYHKLIUU.
Komnosuiust  dpyHkimil. I'paduk ¢dyHkmu. OsieMeHTapHble Tpeobpa3oBaHus
rpa@ukoB QyHKLIMA.

Ob6sacTh ompejiesieHUss 1 MHOKECTBO 3HaueHWM (QyHKumu. Hymu QyHKImu.
[TpomMeXyTKU 3HAaKOIOCTOSTHCTBA. YEéTHBIe U HeUETHBIe DYyHKIMU. [Tlepuoanueckue
¢dbyHkiuu. TIpoMeXXyTKM MOHOTOHHOCTA (YHKIUU. MakKCUMyMbl YU MUHHUMYMbI
¢byskumy. Havbonbiliee 1 HauMeHblIlee 3HaueHUs1 (YHKIMY Ha MPOMEXYTKe.

JIuHeliHasA, KBajipaTUuHasi M JApoOHO-TMHeWHass (PYHKIUUA. DjeMeHTapHOoe
WCCel0OBaHUe U MOCTPOeHKe UX TpadUKoB.

CreneHHas (GyHKLMS C HAaTypaJabHBbIM U LieJIbIM Moka3areneM. Eé cBoiicTBa U
rpaduk. CBoiicTBa U rpaduK KOpPHSI N-0il CTerneHW Kak (yHKUMHA obOpaTHOM
CTereHM C HaTypa/bHbIM [T0Ka3aTesieM.

[Toka3aTenbHass ¥ jorapupmuyeckass (yHKLMW, WX CBOWMCTBA U TpadUKH.
Vcrnionb3oBanuve rpadUkKoB GyHKLWM [71s1 pellieHrsl ypaBHEHUH.

TpuroHomeTprueckasi OKpPY>XHOCTb, OIpeZieJieHhe TPUTOHOMETPHUYECKUX
(hyHKLMI YMCIOBOTO apryMeHTa.

@DyHKIMOHA/IbHbIE 3aBUCHMMOCTHM B peajibHbIX IpOLieccax W SIBJIEHUSIX.
['pacdviku peasnbHBIX 3aBUCUMOCTEM.

Havana maTeMaTH4eCcKOro aHajau3a

[TocnemoBatenbHOCTH, CMOCOOBI 3aZlaHWsI TIOCTIe[oBaTebHOCTeH. MeTof
MaTeMaTHU4eCcKOn VH/YKLWH. MOHOTOHHBIE 17} OrpaHuyYeHHbIe
rocsieloBaTeTlbHOCTU. VICTOpUSi BO3HMKHOBEHUS] MaTeMaTMUeCKOro aHajv3a Kak
aHa/ir3a 6eCKOHEUHO MaJIbIX.

ApudmeTrueckasi U reoMeTpUuecKast porpeccuy. beckoHeuHo yObIBaroliast
reometrpuueckasi nporpeccusi. Cymma 06eCKoOHeuHO yObIBarolljeli reoMeTpruuecKoi
nporpeccuu. JINHeMHbIN U SKCIIOHEeHIMabHbIM poCT. Yucio e. @opmysia C/I0XKHBIX
rpoiieHTOB. M cronb30BaHWe TMpPOTrpecCMy [ijisi  pellleHWsl peabHbIX —3ajau
TMPUKJIaZJHOTO XapakKTepa.



HeripepbiBHbIe (YHKIIMM M WX CBOMCTBA. TOUKM pa3pbiBa. ACUMMOTOTHI
rpadukoB ¢yHKUMM. CBOMCTBa (YHKLMM HeNpepbiBHBIX Ha OTpe3kKe. Metoz
VMHTEpBa/IOB [/ pellleHus] HepaBeHCTB. [IpumMeHeHWe CBOWMCTB HeIpepbIBHBIX
(yHKUMN [/151 pelleHrs 3a/au.

[TepBasi u BTOpasi mpor3BoHble PyHKIMKU. OnipesiesieHre, reOMeTPUUECKUN 1
(bu3rueckuii CMbIC/T IPOU3BOJHOM. Y paBHEeHUe KacaTe/lbHOU K TpaduKy (PyHKIUU.

[IpousBo/iHble  3/ieMeHTapHbIX  (PyHKUMW.  [Ipou3BojgHass  CyMMBI,
MPOU3Be/IeHNs, YaCTHOTO Y KOMIO3ULIUM (DyHKILIUM.

MHo)xecTBa M JIOTMKa

MHOXecCTBO, orepalyyd HaJ MHOXEeCTBAaMM M MX CBOWCTBA. /lMarpamMmbl
Ounepa—BenHa. IIpuMeHeHHWe TeOpeTHMKO-MHOXXECTBEHHOIO amrapara  Jjis
OMMCaHUs peasbHbIX TPOLECCOB W SIBJIEHWM, MPU pelleHrud 3a/iauy U3 [IPyrux
yueOHBIX MPeIMETOB.

OrmnpesieneHve, TeopemMa, CBOMCTBO MaTeMaTU4YeCKOro 00ObeKTa, CJiefiCTBUe,
Jl0Ka3aTe/bCTBO, PABHOCUIIbHBIE YDaBHEHUSI.

11 K/TACC

Yuc/ia ¥ BBIYUC/TeHUA

HarypanbHble u nesble yncaa. [IpymMeHeHre MPU3HAKOB [1€/IMMOCTU LIeJIbIX
yncesn, HauOosblnid o0 genutens (manee — HOJI) v HavMeHbIllee oO0iiee
kpaTHoe (gasee — HOK), ocTaTkoB o Moy/t0, anroputMa EBK/via AJis peleHust
3a/1au B LieJIbIX YUC/Iax.

KomriekcHple uMcsia. AnreOpanyeckass ¥ TpPUTOHOMeTpuueckas (OpMbI
3aNMCU KOMIUIEKCHOTO 4YMc/ia. ApupMeTUUeCKre oOrepaldd C KOMIUIEKCHBIMU
yncsiaMu. M3o00pakeHHe KOMITIEKCHBIX UHCeT Ha KOODJWHATHOW TIIOCKOCTH.
®opmyna MyaBpa. KopHu n-ou cTerneHu M3 KOMILUIEKCHOrO uucia. [IpumeHeHue
KOMIIJIEKCHBIX YMCes [JIs1 pellieHus (PpU3nuecKUX U TeoMeTpUUeCcKrXx 3a/au.

YpaBHeHus 1 HepaBeHCTBA

CucrtemMa ¥ COBOKYMHOCTh YpDaBHEHHWW W HeEpPaBeHCTB. PaBHOCWU/IbHbIE
CUCTeMBbI ¥ CUCTEeMBI-CJIe[ICTBUSI. PaBHOCU/IbHBIE HEDABEHCTBA.

OTObop  KOpHEHl  TPUTOHOMETPUUECKHMX  YpaBHEHWM C  ITOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellleHre TPUrOHOMEeTPUUEeCKUX HepaBeHCTB.

OCHOBHbIe MeETOJbl pelleHUs] TMOKa3aTelbHbIX W  JIOrapu(PMUUyecKux
HEpPaBeHCTB.

OCHOBHBIE MeTO/IbI PellleHUs1 UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHbIE METOZbl pelleHus] CUCTeM U COBOKYITHOCTEW palMOHa/IbHBIX,
HppalMOHaIbHbIX, OKAa3aTe/bHbIX U JJOrapu(PMUUYeCKUX ypaBHEHUM.

YpaBHeHUs1, HepaBeHCTBa U CUCTEMBI C ITapaMeTpaMH.



[I[pumeHeHVe  ypaBHEHMM, CUCTEM W  HEpPaBeHCTB K  DeLIeHHUI0
MaTeMaTUUeCKUX 3ajay M 3ajad M3 pa3/uyHbIX oOsacTeli HayKd U peabHOMU
JKWU3HHW, UHTepIIpeTaLys Mo/lyueHHbIX pe3y/IbTaToB.

DYyHKIMU ¥ TPpaduKu

I'paduk kommo3uiy (yHKIMA. ['eoMeTpuueckre o0pa3bl ypaBHeHWW U
HepaBeHCTB Ha KOOP/IMHATHOM TJIOCKOCTH.

TpuroHomeTprueckue QyHKIMU, UX CBOKMCTBA U rPAPUKHU.

I'padmyeckue meToAbl pellieHHsI YpaBHeHW W HepaBeHCTB. ['paduueckue
METO/ibl pellieHus 3a/jau C TlapaMeTpamH.

Wcrnonb3oBaHve rpaguKoB (YHKIUN [Ji MCC/IeJOBaHUsI TPOLIECCOB U
3aBUCHMOCTeM, KOTOpble BO3HUKAIOT TPU pellleHWd 3ajau U3 ApYyrux yuyeOHBbIX
TpeIMeTOB U peasibHOM »KH3HHU.

Hauasjia MaTeMaTHueCcKOro aHa/im3a

[TpriMeHeHre TIPOM3BOJHOW K MCC/Ie[J0OBAaHUI0 (PYHKLIMM Ha MOHOTOHHOCTb U
KCTpeMyMbl.  HaxokgeHue  HaubOo/blllero YW HauMeHbIllero  3HaueHUi
HerpepbIBHOM (DYHKI[MU Ha OTpe3Ke.

[TpriMeHeHre TPOU3BOAHOM /[jIi HAXOXKJEHUSI HaWIyulllero pellieHus B
MPUK/IAHBIX 3ajauax, JJ/s OrpejeleHusi CKOPOCTU W YCKOpeHusl Mpolecca,
33/1laHHOT0 (hOPMYJION UK TPaPUKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpa3sHbIe
j7ieMeHTapHbIX QyHKUWH. [IpaBuia HaX0XKjeHUs TepBO0OPa3HbIX.

WuTerparn. 'eomeTprueckuii CMBICJT WHTerpasa. Bhruricienue
orpezie/IEHHOTO WHTerpasna 1o popmyne HotoToHa-JIelibHUIIA.

[IpumeHeHVe uWHTerpana [AJsi HaxOXKJeHWsl TUIoLjaZiel TMIOCKUX Guryp u
00BHEMOB reoMeTpUUeCKUX TeJl.

[Tpumepsbl pemeHuit auQQepeHanbHbIX ypaBHEHUM. MaTemaTuyeckoe
MOJleITMpOBaHue peasibHbIX TPOLIECCOB C TMOMOLIbI0  AuddepeHIMaNIbHbBIX
ypaBHEHUM.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHNA YUEBHOI'O KYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJTIYBJIEHHEIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O
OGBPA30OBAHNIA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakIaHCKOr0 BOCNIUTAHUSA:

c(OpMHUPOBAHHOCTh TPA’KJAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  YjieHa  pPOCCHMMCKOro  oOIlecTBa,  TIpeJCTaBlIeHHE O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS Pa3/IMUHBIX CTPYKTYD, SIBJIEHUU,
TIpoLieAlyp TpakAaHCKoro obijecTBa (BbIOOPHI, OMpPOCHI W Jpyroe), yMmeHHe
B3aMMO/IEMCTBOBaTh C COL[MA/IbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
(YyHKI[USIMU U Ha3HaUeHUEM;

2) NaTpMOTHUYECKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TpakIaHCKOW WJ@HTUUYHOCTH, YBa)KeHUs K
TMPOLLJIOMY Y HacCTOSILeMY POCCHUMCKOW MaTeMaTUKH, LJeHHOCTHOe OTHOLIeHue K
JOCTD)KEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOW MaTeMaTU4eCKOW IIKOJIbI,
WCIIO/Ib30BaHMe 3TUX [IOCTM)KeHWW B JPYTrMX HayKaX, TeXHOJOTusiX, cdepax
5KOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHMe YXOBHBIX L[EHHOCTEeM POCCHUNCKOr0 Hapoza, CpOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMUS], TUYECKOTO TMOBeJEeHUs, CBA3aHHOTO C MPaKTUYeCKUM
NpUMeHeHueM [JOCTW)XKEeHUW HayKu U [1edTeJIbHOCTbIO YUYEHOTO, OCO3HaHHe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHUE YCTOHUUBOTO OY/IyIilero;

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

3CTETUYECKOe OTHOLIEHWe K MHUPY, BKJIIOUasi 3CTeTUKY MaTeMaTU4yecKHUX
3aKOHOMepHOCTeld, 00beKTOB, 3ajjau, pellleHri, PacCyX/1eHuH, BOCIIPUUMUYUBOCTh
K MaTeMaTUUeCKHUM acreKTaM pa3/IM4HbIX BU/IOB UCKYCCTBa;

5) ¢u3nUecKoro BOCIMTAHUA:

chOpMUPOBAHHOCTb ~yMeHUsI TIPUMEHSITb MaTeMaThUueCcKue 3HaHus B
WMHTepecax 37Il0pOBOro 1 6e30racHOro oopasa >KU3HU, OTBETCTBEHHOe OTHOIIIeH e K
CBOEMY 37I0pPOBBLIO (37I0pPOBOe MHTaHHWe, COa/aHCHPOBAHHBIM PEXUM 3aHATHN U
OT[bIXa, pery/sipHasi (pu3ndeckass aKTUBHOCTD), (pU3UUeCcKoe COBEpPIIEeHCTBOBaHUE
TPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTETBHOM JeSITe/TbHOCTBIO;

6) TPYyA0BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TpPYAY, OCO3HaHWe IIeHHOCTU TPYAOa00us, WHTepec K
pa3/MuHbiM  cepam  TIpoeCCUOHANBLHOW  [1eITeJIbHOCTH, CBA3aHHbBIM C
MaTeMaTUKOW U e€ TPUIOKeHUSIMHM, YMeHHe COBepIllaTh OCO3HAaHHBLIM BBIOOD
Oyaymieii mpodeccid U peanu30BbIBATH COOCTBEHHBbIE >KU3HEHHbIE TJIaHbl,



FOTOBHOCTb M CIOCOOHOCTR K  MaTreMaTHuecKoMy  oOpa3oBaHUIO U
camMoo0Opa3oBaHUI0 Ha TIPOTSHKEHWM BCeW >XU3HU, TOTOBHOCTb K AKTUBHOMY
y4acCTUIO B pellleHnH TIPaKTUUeCKUX 3a/lauy MaTeMaTHUeCKOM HarpaB/ieHHOCTH;

7) 3K0/IOTHYeCKOr0 BOCITUTAHUA:

c(hOpPMUPOBAHHOCTh ~ JKOJIOTUUECKOW KYy/IbTYypbl, TIOHWUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOSIHME MPUPOJHOM U COLMATbHOM
cpefibl, 0OCO3HaHUe T7100a/IbHOTO XapaKTepa KOJIOTMUecKUx mpobsieM, OpreHTalust
Ha TpUMeHeHWe MaTeMaTHMUeCKUX 3HaHWM [Jid pellleHWs 3ajau B obmactu
OKpyKatollleli cpefibl, TJIaHUPOBaHUE TIOCTYNKOB U OLEHKM UX BO3MOXXHBIX
TMOC/IeICTBUU [JI1 OKPY>KatoIller Cpe/ibl;

8) HeHHOCTH HAyUHOr0 NMO3HAHMA:

cchOpMUPOBAaHHOCTh MHPOBO33pPEHHs], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsS HayKd W  OOIECTBEHHOM  TIPAKTHKH, I[IOHHUMaHHe
MaTeMaTU4YeCKOl HayKh Kak cdepbl ueoBeuecKoul AesiTeIbHOCTH, ITaloB eé
pasBUTUST M 3HAUYMMOCTM [JI1 Pa3BUTUSI LUBWIW3ALIUM, OBJaZileHUe SI3bIKOM
MaTeMaTHKU M MaTeMaTH4YeCKOM KY/JIbTypOM KaK CpeACTBOM TO3HaHUSI MMUPa,
TOTOBHOCTb OCYIIECTB/ISAITh TIPOEKTHYH0 U UCC/Ie/I0BaTeIbCKY JesiTebHOCTb
VH/JVBU/Tya/IbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATbDI

ITo3HaBaTe/IbHbIE YHHBePCa/IbHbIe yueOHbIe /JeHCTBUS

Bba3oBble jioruuecKue AeiCTBUA:

BBISIB/ISITh M XapaKTepU30BaThb CYIlleCTBeHHbIe MPU3HAKKA MaTeMaTUueCKHUX
00BEKTOB, TIOHATHH, OTHOIIEHUM MeXAy TOHATHSMH, (HOPMYIMPOBAThH
oripe/iesieHUsl TOHSATHM, YCTaHAB/IWBaTh CYIeCTBEHHbIN MPU3HAK KaccudUKaluy,
OCHOBaHWUsI /17151 000011[eHNsI U CpPaBHEHUsI, KpUTePUU TTPOBOAMMOrO aHa/In3a;

BOCTIPUHUMATh,  (oOpMy/nIvpoBaTb U TIpeo0Opa3oBbIBAaTh  CYXKIEHUS:
yTBeP/UTE/IbHbIE U OTpUllaTe/bHbIe, eZIMHUYHbIE, YaCTHbIE U 00II1e, YCIOBHbIE;

BbISIB/ISITb MaTeMaTU4eCcKre 3aKOHOMEDPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUsT
B (pakTax, JaHHBIX, HAOMIONEHUAX W YTBEePXKAEHUsX, TIpeJjiaraTb KPUTepUH IS
BbISIBJIEHUS] 3aKOHOMEPHOCTEU U MPOTUBOPEUHY;

JleflaTb BBIBOJbI C WCIOJ/Ib30BAHUEM 3aKOHOB JIOTUKH, [eJlyKTUBHbIX U
VMH/IYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHWH 10 aHa/I0THY;

MPOBOAUTH CAMOCTOSITENIBHO [0Ka3aTe/lbCTBA MaTeMaTUUECKUX YTBEPXKAEeHUMN
(MpsiMble U OT MPOTUBHOTO), BBICTPAWBaTh apryMeHTal1I0, IPUBO/IUTh MPUMepPHI U
KOHTPIIpHUMepbI, 000CHOBBIBaTH COOCTBEHHBIE CY>K/I€HUS U BbIBObI;

BbIOMpaTh Crocob permreHyss ydeOHOM 3alaud  (CpaBHHBAThb HECKOJIBKO
BapUMAHTOB  DpeIllleHWs, BbIOWpaTh Haubosiee  TOAXOMAIIUMM C  YUETOM
CaMOCTOSITe/TbHO BbIZIeJIEHHBIX KDUTEPUEB).



Ba3oBbie uccieioBaTe/IbCKHe JIeHCTBUS:

WCIO/Ib30BaTh BOIPOCHI KakK MCC/e[oBaTe/IbCKUA WHCTPYMEHT TI03HaHUS,
dbopMynmMpoBaTb ~ BOMPOCH],  (DUKCHUpYIOIMEe  TIPOTHBOpeuue,  Ipobiemy,
yCTaHaB/IMBaTh MCKOMOe U JlaHHOe, (pOpMHpOBaTh THIIOTe3y, apryMeHTHPOBATb
CBOIO TTO3ULIMI0, MHEHHUE;

TIPOBOAUTHL CAaMOCTOSITeNIbHO CIJITAHUPOBAHHBIN 3KCIIePUMEHT, MCC/iejoBaHe
10 YCTaHOBJIEHUIO 0COOEHHOCTEH MaTeMaTHUeCKOro 00beKTa, IBJIEHHS], TIPOIiecca,
BBISIBJIEHUIO 3aBUCUMOCTeN MeX/Ty 00beKTaMH, SIBJIEHHUSIMH, IPOLIeCCaMU;

CaMoCTOSTe/TbHO (hOpMyTMpOBaTh 000OITIEHUsT W BBIBOJBI T10 pe3ysbTaTaM
TpoBeJIEHHOTO0  HAOIOZIeHUs,  WCC/efloBaHWs, OLleHWBaTh  /IOCTOBEPHOCTH
TO/TyYeHHBIX Pe3y/IbTaTOB, BLIBOAOB U 0000ITeHNA;

MTPOrHO3MPOBaTh BO3MOJKHOE Pa3BUTHE IIPOllecca, a TaKKe BbIJBUTATDH
TIPe/ITIOJIOXKEHUSI O €0 Pa3BUTHUN B HOBBIX YCIOBUSIX.

Pabora c undopmanmeii:

BLISIBIISATH [leUIUThl MHGOPMAILMH, aHHBIX, HeOOXOJUMBIX /IJIi OTBeTa Ha
BOTIPOC U [I/Is1 pellieHus 3a/1auy;

BbIOMpaTh MH(OPMAIMIO W3 UCTOYHUKOB Pa3/IMUHBLIX THIIOB, aHA/IM3UPOBATh,
CUCTEMAaTHU3UpPOBaTh W WHTEPITPETUPOBATh MH(OPMAIUIO Pa3/MUHBIX BUJIOB U
dbopM 1ipeficTaB/IeHYS;

CTPYKTYpPUPOBaTh WHGOpPMALMIO, TIPe/ICTaB/sSTh €€ B pa3/WyHbIX (opmax,
W/UTFOCTPUPOBATh Tpaduuecky;

OLIEHHUBAaTh HaZIE>KHOCTh vHbOopMaIuu 11 (0] CaMOCTOSITE/TbHO
chopMy/TPOBaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIEe JeHCTBUA

Oo1enmue:

BOCIIPUHUMATh U (POPMY/IMPOBATh CY)KJ€HHUSI B COOTBETCTBUM C YCIOBUSIMU U
LensIMu OOlLl[eHus, SICHO, TOYHO, 'DaMOTHO BbIpa)kaThb CBOIO TOUKY 3DeHUs B
YCTHBIX Y TMHUCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy pelLleHus 3aZaud,
KOMMEHTHUPOBATh MOJyYeHHbIN pe3y/bTaT;

B XoZie 00Cy)K/leHHsI 3a/laBaTh BOIIPOCHI T10 CYIIIECTBY OOCYKZaeMON TeMbl,
npoOsieMbl, pelllaeMOM 3a7jlaud, BBICKA3bIBaTh WJleH, HalleJleHHble Ha TIOMCK
pellleHUs], COTOCTaB/sITh CBOM CYXKIEHUSI C CYXK[JEHHSMU [IPYTUX Y4YaCTHUKOB
Jvanora, oOHapy>KMBaTh pa3/Wuve M CXO/ICTBO TIO3ULIUN, B KOPPeKTHOU ¢hopme
(hopMynMpoBaThL pa3HOI/IACUsI, CBOM BO3Pa’KEHUS;

Mpe/CTaB/IATh Pe3y/IbTaThl PelleHus 3a[auu, SKCIepUMeHTa, UCC/ieIOBaHus,
TIPOeKTa, CaMOCTOSTe/TbHO BbIOMpATh (oOpMaT BBICTYIUVIEHHUsS C YUu8TOM 3ajiau
Tipe3eHTaLUU ¥ 0COOEHHOCTeN ayAUTOPUH.

PeryiaTHuBHBIE YHHUBEpPCA/IbHbIE yUeOHbIe el CTBHs



Camoopranusanus:

COCTaB/ISITh TJ1aH, a/iTOPUTM pelLleHUs 3a/lauM, BbIOUpaTh Crioco0 pelieHus ¢
YUETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHPOBATh
Y KOPPEKTHPOBATh BapUAHTHI PeIlieHNH C yUéTOM HOBOM MH(OPMALIUH.

CaMOKOHTPO/Ib, 3MOL[HOHA/TbHBIA HHTE/VIEKT:

BjafieTb ~ HaBbIKAaMM  TI03HaBaTe/bHONW  peduieKCMM  KaK  OCO3HaHUS
COBepIIaeMbIX JIeHCTBHUH WU MBICTUTE/IBLHBIX MPOLIECCOB, UX Pe3y/IbTaTOB, B/IAJETh
criocobamMy CaMOTIPOBEPKM, CaMOKOHTDOJISI TIporiecca U pe3yJsibTaTa pelleHust
MaTeMaTUUeCKOM 3a/iaum;

MpeIBU/IeTh TPYAHOCTH, KOTOPbie MOTYT BO3HUKHYTH TP pellleHUH 3a/lauH,
BHOCUTb KOPPEKTUBBI B /leATe/TbHOCTh Ha OCHOBE HOBBIX 00OCTOSITebCTB, AAHHBIX,
Hal/IeHHbIX OIMOOK, BBISB/IEHHBIX TPYIHOCTEH;

OLIeHHMBATh COOTBETCTBHE pe3y/bTaTa Lie/Il U YCIOBUSAM, 00BSICHATh TIPUUHHBI
JIOCTYKEHUST WA HeJOCTIKEHUsST Pe3y/IbTaToOB [lesTeTbHOCTH, HAXOAWUThb OIINOKY,
JlaBaTh OLIEHKY TIPUOOPeTEHHOMY OIIBITY .

CoBMecTHasl ieATe/IbHOCTh:

MMOHWMAaThb W MCIIOb30BaTh MPEUMYIIeCTBa KOMaHJHOW W WHAWBU/Ya/TbHOM
paboThl TpU pellleHWM y4eOHBIX 3afiau, TPUHUMATh Ile/lb COBMECTHOMU
JesiTeIbHOCTH, TIJTAHUPOBAaTh OPraHU3alldi0 COBMECTHOM paboThl, pacTipefensiTh
BUAbI paboT, [JOroBapuMBaThCS, OOCY)KAATh TMPOIECC W pe3ynbTaT paboThl,
000011]aTh MHEHHST HECKOJIBKUX JTO/Iel;

y4acTBOBaTh B T'PYIMIOBBIX (hopMax paboThl (00CyKIaeHHs, 0OMEeH MHEHHH,
«MO3TOBble IITYPMbl» W WHbIE), BBIMOMHATb CBOK YaCTh paboOTel
KOODJAWHUPOBaTh CBOW [IeHCTBUSI C [ADYTMMHU ujleHaMU KOMaH/bI, OLIeHUBATb
KauecTBO CBOEro BKJ/ajia B 0OI[WI TIPOAYKT MO KpUTepusiM, CHopMyIMpoBaHHBIM
y4aCTHUKaMH B3aUMOZIECTBHS.

INPEAMETHBIE PE3YJ/IbTATDI

K koHily obOyuenns B 10 kacce oOydYarOIUMiiCS TIOMYUYUT CreAyrOIIue
TpeIMeTHbIe pe3y/bTaThl TI0 OT/ENbHBIM TeMaM paboueii MporpamMmbl yueOHOTO
Kypca «Asrebpa ¥ Hauajia MaTeMaTUUeCKOTo aHa/ln3ax:

Yuc/ia ¥ BBIYKUC/IEHUA:

cBOOO/IHO OIEepPUPOBaTh TOHATHSMU: paljiOHAbHOE YHC/I0, OecKOHeuHast
nepuoZiiueckast  ApoOb, TIPOIEHTHI, HWppallMOHA/IbHOE UHC/IO, MHOXKeCTBa
paLMOHA/IbHBIX U IeUCTBUTEIbHBIX YMCE, MOAY/Ib AE€MCTBUTEBHOTO YUCIIA;

MPUMeHSITb [ApoOM W TIPOLIEHTHI [Jisi pellieHus] TIPUKIaJHbIX 3a/au U3
pa3/IMuHbIX OTpac/el 3HaHWW U peabHOM XKU3HY;

TIPUMEHSITb TIPUOMKEHHBIE BBIUMC/IEHHS, TIPAaBU/Ia OKPYTJIEHUS, TIPUKUIKY U
OLIeHKY pe3yJ/ibTaTa BbIUKC/IeHUH;



cBOOO/IHO OMepypoBaTh TIOHSITHEM: CTelleHb C 1ieJibiIM TIOKa3aTeJieM,
WCI0/Ib30BaTh MOAXOAAIIYI0 (DOPMY 3aluCU JAeUCTBUTENIbHBIX YMCE /ISl pelleHust
MpaKTUYeCKUX 3a/lau U Mpe/iCTaB/IeHus JJaHHbBIX;

CBOOOJHO OTepUpOoBaTh TOHSATHEM: apu(MeTHUeCKUll KOpeHb HaTypabHOU
CTerneHy;

cBO0OO/IHO OTIePUPOBATh MOHSITHEM: CTelleHb C pPalMOHA/IbHBIM IT0Ka3aTesieMm;

cBOOO/IHO OMepupoBaTh TMOHATUSIMU: JiorapudM UWCaAa, JeCITUUHblE U
HaTypaJbHble JIOTapupMbI;

CBOOOJHO OMepupoBaTh TOHATUSIMU: CHHYC, KOCMHYC, TaHI'€HC, KOTaHTeHC
YKMCI0BOT'O apryMeHTa;

OIeprpoBaTh MOHATHUSMU: apPKCUHYC, aDKKOCHHYC W apKTaHI'€HC UKC/I0BOTO
apryMeHTa.

YpaBHeHNs ¥ HEpaBeHCTBa:

CBOOOJHO OIMepUpOoBaTh TMOHATHUSIMU: TOX/ECTBO, ypaBHeHHe, HepaBeHCTBO,
paBHOCU/IbHbIE YDaBHEHUSI U YPaBHEHUSI-CJIe[ICTBYSI, PABHOCU/IbHbIe HEPAaBEHCTBa;

MPUMEHSITb pa3/IMuHble MeTO/bl pellleHHsi palMOHalbHbIX W ApOOHO-
pallMOHa/IbHLIX ypaBHeHWM, TIPUMEHSTh MeTOJi WHTEepBaj/oB [Jid  pellleHust
HEpaBeHCTB;

cBOOO/IHO OTEpUpPOBaTh TOHATHUSMH: MHOTOWIEH OT OJIHOM IepeMeHHOMH,
MHOTOWIeH C LeabiIMd Ko3(h@UuiMeHTamy, KOPDHM MHOTOYIeHa, TPUMEHSITh
JlefieHde MHOTOY/IeHa Ha MHOTOUJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Bueta
ISl pellieHus 3a/1ay;

CcBOOOJHO oOMepupoBaTh TOHSATUSIMU: CHUCTeMa JIMHEWHBIX YpaBHEHUH,
MaTpulia, OMpejenuTeslb MaTpulbl 2 X 2 U €ero TeoMeTPUYecKHWid CMBICI,
WCI0/Ib30BaTh CBOMCTBA ompefenuTesis 2 X 2 [7s BbIUMAC/AEHUS €ro 3HaueHwus,
TIPUMEHSITh  OTIpe/Ie/TUTeNIM [/l pellleHrsT CHUCTeMbl JIMHeWHbIX YypaBHEHUH,
MO/Ie/TUPOBaTh peasibHble CUTYallu C TIOMOILbIO CUCTeMbI TMHENHBIX ypaBHEHUH,
VCC/Ie[0BaTh TOCTPOEHHbIe MO/ C TOMOLIbI0 MaTpvl] U ONpejenuTesnei,
VMHTepIpeTUPOBaTh MOJIyYeHHbI pe3y/bTarT;

WCIIO/Tb30BaTh CBOMCTBA [IEMCTBUM C KOPHAMHU /i1 TIpeoOpa3oBaHUs
BbIDa)KeHUH;

BBITIO/THATH TIpe00pa30BaHus UMCIOBBIX BhIPAYKEHUM, CO/leprKallliX CTeTleHU C
palMOHa/IbHbIM TT0Ka3aTesieM;

WCII0/Ib30BaTh CBOMCTBa norapuMoB J1sT nipeobpa3oBaHus
norapu(mMuuecKux BbIpa’KeHUM;

CBOOOJHO OTepUpOBaTh TOHSATUSIMU: HMppPAlLMOHAbHbIE, TIOKa3aTebHble U
norapudMuUecKie ypaBHeHHsl, HAXO/IUTb UX PellleHUs C TTIOMOII[bI0 PAaBHOCHU/TbHBIX
repexo/i0B WX OCYILeCTBJIsisI POBEPKY KOPHeW;



MIPUMEHSITb OCHOBHbIE TPUTOHOMeTpHuueckue hopMyJibl [i7isi TIpeoOpa30BaHUs
TPUTOHOMETPUUECKUX BbIpayKeHW;

CBOOOJHO OmepupoBaTh TIOHATHEM: TPUTOHOMETPUUECKOe YpaBHEHHe,
NIPUMEHSITL ~ HeoOXoAuMble  (OPMy/bl /i pellleHHsI OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MO/leTMpOBaTh peajibHble CUTyalldd Ha si3bike anreOpbl, COCTaB/STH
BbID@)KEHUS, ypaBHEHMS, HepaBeHCTBa I[10 YC/JAOBMIO 3aJauyd, MCCIe10BaTh
TOCTPOEHHbIE MOJIe/N C MCTI0Ib30BaHUEM arirapara aareophbl.

@DyHKIUM ¥ rpaduKu:

cBOOO/IHO OTIEPUPOBATh TOHATUAMU: (PYHKLIUS, CIIOCOOBI 3a/laHus (DyHKIIWH,
B3aUMHO oOparHble GYHKIUHA, KOMIO3UIMA GYHKIMM, Tpaduk byHKIWY,
BBLITIOJTHSTH 3/IeMeHTapHble rpeoOpa3oBaHust rpa(UKOB QPYHKLIUM;

CBOOOJHO OIepUpOBaTh TIOHATUSIMH: 00/1aCThb OTpefesieHUss U MHOXECTBO
3HaYeHUW (PyHKLWH, HY/IM QYHKLUU, TTPOMEXXYTKHA 3HAKOIIOCTOSIHCTBA;

cBOOO/IHO OIepuUpOBaTh TIOHATUSMU: UETHbIe U HeuéTHbIe (DYHKIIUH,
repuojuyeckre (PyHKIUU, TPOMEXYTKM MOHOTOHHOCTH (D)YHKLIMHA, MaKCUMYMbI U
MUHUMYMbl (YHKIMM, HauOo/blllee W HauMeHblllee 3HaueHWe (GYHKIMU Ha
TIPOMEXXYTKE;

cBOOO/IHO OTIePUPOBATh TIOHATHSAMU: CTeTleHHass (GYHKIUS C HaTypaJbHbIM U
LesbIM TI0Ka3aresieM, rpaduK CTermeHHOW (YHKLMM C HaTypaJbHbIM U Le/bIM
rokasaTesieM, rpadvK KOPHSI N-OM CTereHW Kak (PyHKIMM 0OpaTHOM CTereHu C
HaTypaJIbHbIM MOKa3aTreJsieM;

OTepypoBaTh TOHATUSMU: JMHeWHasi, KBaJpaTWU4yHas W ApoOHO-TMHelHas
(hyHKLIMU, BBITIO/IHATH 3/IeMeHTapHOe UCC/ieZloBaHue U MOCTPOeHUe UX IpaUKoB;

cBOOO/IHO OTepupoBaTh TOHATUSIMM: TIOKa3aTejbHasi U JjorapudmMuueckas
(yHKUMH, UX CBOMCTBA U rpayK, MCIO0Jb30BaTh WX rpauKu [Jid pelleHust
ypPaBHEHUM;

CcBOOOJHO OMepupoBaTh TMOHSATUSIMU: TPUTOHOMETpHUYecKas OKPY’KHOCTh,
orpejiesieHle TPUTOHOMEeTPUUeCKUX (PYHKI[MI YMC/IOBOTO apryMeHTa;

WCIO/b30BaTh Tpapuku (QYHKUMM A/  MCCAe[oBaHUsI TIPOLIECCOB U
3aBUCUMOCTeN TIpY pellleHUH 3a/lay U3 JPYTUX yueOHBIX MpeJMeTOB U peasibHOU
JKV3HHM, BbIpakaTh (POPMYyJIaMH 3aBUCUMOCTU MeK/y BeJIMUMHAMU;

Hauyana maTeMaTH4eCKOro aHa/ju3a:

cBOOO/IHO OMeprpoBaTh TOHATUSAMU: apudmeTHyeckas U TeoMeTpUuecKas
niporpeccusi, 0eCKoHeuUHO yObiBarolljasi TeoMeTprUUecKasi porpeccusi, TMHeUHbIN U
5KCITOHEHL[Ma/IbHbIM POCT, (POpMYyJ/ia CJIOXKHBIX IMPOLIEHTOB, UMeTh Mpe/CTaB/IeHre
O KOHCTaHTe;

WCIO/Ib30BaTh TPOTPeCCUU [Jisi pellleHds] peajibHbIX 3aZiau MPUKIIaHOTO
XapakTepa;



cBO0OO/IHO OTIEPUPOBATh TIOHATUSMU: TTOC/Ie[OBAaTe/IbHOCTD, CIIOCOOBI 3a/laHKs
1oC/ie0BaTe/TIbHOCTe, MOHOTOHHbIE M OrpaHAYEHHbIE T10C/Ie[J0BaTebHOCTH,
MOHMMAaTb OCHOBBI 3apOKJEHUsI MaTeMaTWUueCKoro aHajM3a KakK aHaamsa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OMEepUpOBaTh TIIOHATHUSIMU: HeNpepbiBHbIe (PYHKIUUA, TOUKU
pa3pbiBa rpaduka GyHKI[MH, aCUMOTOThI Tpadrka GyHKIUY;

cB0OOO/IHO OrepupoBaTh MOHSATHEM: (GYHKIUsS, HelpepbiBHasi Ha OTpe3Ke,
MPUMEHSITh CBOKMCTBA HeTpepbIBHBIX (PYHKLIUM /1J1s1 pellleHus 3a/ay;

CcBOOOJHO oOrepupoBaTh TMOHATUSAMU: TiepBas YW BTOpasi IPOU3BOJHbIE
(byHKI[MH, KacaTenbHas K TpauKy QyHKIWH;

BBIYMCJIATH TPOU3BOJHbIE CYyMMBI, TIPOU3BE/J€HNs], YACTHOIO Y KOMITO3ULIUA
[BYX (DYHKIL[MM, 3HAaTh MPOU3BO/HbIE 37IeMEHTapHbIX (PYHKLWH;

WCIIO/Ib30BaTh TeOMeTPUYeCKUN U (PU3MYeCKUWd CMBIC/I TIPOM3BOJHOM ISt
pelleHus 3aad.

MHoxecTBa M JIOTUKA:

cBOOO/IHO  OmMepupoBaTh  TMOHSTHUSIMU:  MHOXKECTBO,  OMepaluud  Haj
MHO>XeCTBaMU;

VICII0/Ib30BaTh TEOPeTHUKO-MHOXKECTBEHHBIN anrapar /s ONMCaHus peanbHbIX
TMIPOLIECCOB U sIBJIEHUH, MPH PeIlleHnH 3a/lau U3 IPYTUX yueOHBIX TIPeMeTOB;

cBOOO/IHO OTepUpoBaTh TOHATUSIMU: OIfpe/ie/ieHre, TeopeMa, ypaBHeHUe-
C/ie[iICTBUe, CBOMCTBO MaTeMaTHUeCKoro 00beKTa, J0Ka3aTe/lbCTBO, PAaBHOCUIIbHbIE
ypaBHEHUS U HEpaBeHCTBaA.

K koHily obOyuenns B 11 kacce oOydYarOIUiiCS TIOMYUYUT CreAyroIIue
TpeIMeTHbIe pe3y/bTaThl TI0 OT/ESbHBIM TeMaM paboueli mMporpamMmbl yueOHOTO
Kypca «Ayirebpa ¥ Hauaia MaTeMaTUUeCKOT0 aHa/lr3ax:

Yuc/ia ¥ BBIYKUC/IEHUA:

CBOOOJHO OMepupoOBaTh TMOHATUSAMHU: HaATypajbHOe U 1jeioe  UHMCIIO,
MHO)XeCTBa HaTypa/IbHbIX M L{e/IbIX YHMCes, UCMOJIb30BaTh INPU3HAKU [EeIUMOCTH
uenbix uncesa, HOI u HOK HaTypa/ibHBIX Uymcesl [Ji pelleHus 3a/ay, [IPUMeHSThb
anroputM EBkina;

CBOOOJHO OIepyupoBaTh TIOHATHEM OCTAaTKa TI0 MOZYJI, 3aluChiBaTh
HaTypaJIbHbIE UKCJIa B Pa3/IMYHbIX MO3ULIMOHHBIX CUCTEMAaX CUMC/IEHUS;

cBOOO/IHO OTepUpOBaTh TOHATHUSIMH: KOMIIJIEKCHOE UHCI0 W MHOXXEeCTBO
KOMIIJIEKCHBIX UHCes, TIPeJCTaB/IATh KOMIIJIEKCHbIe YucC/a B anredpanueckou u
TPUTOHOMETPUUECKOW (hOpMe, BBITOIHATh apU(MeTHUeCcKre ornepanuu C HUMHU U
n300pa’kaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBa:



cBOOO/IHO OTepHpoBaTh TMOHATHSMHU: HWppPAliMOHa/bHbIe, TIOKa3aTelbHble U
norapuMrUUecKrie HepaBeHCTBA, HAaXOAUTb MX pelieHhs C T[OMOLIbIO
PaBHOCU/IbHBIX T1ePeX0/I0OB;

OCYLeCTB/ISAITh OTOOpD KOpHeW TpU pelleHud TPUTOHOMETPUUECKOTO
ypaBHEHUS;

cBOOO/IHO OIepupoBaTh TIOHSATUEM TPUTOHOMETPUUEeCKOe HepaBeHCTBO,
MpUMeHsITb ~ HeoOxoguMble  (GOpMy/bl  [/s1  pellleHWss OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HepaBeHCTB;

CBOOOJHO OTepyupoBaTh MOHATUSAMU: CUCTeMa U COBOKYIHOCTb YpaBHEHUN U
HepaBeHCTB, PaBHOCU/IbHbIE CUCTEMbI U CUCTEMBI-C/Ie[ICTBUSI, HAXOAUTb pelleHus
CUCTEMbI U COBOKYMHOCTEW palMOHa/bHbIX, UDPAaLMOHAbHBIX, TTOKa3aTe/JbHbIX U
norapupMHUUYeCKrX ypaBHEHU U HEPaBEHCTB;

pellaTh paLMOHabHbIe, vppaloHa/bHbIe, roKasaTesbHble,
norapuMuueckvie ¥  TPUTOHOMETpDUUECKHWe YpaBHEHUsI U  HepaBeHCTBa,
cojiep>Kalliie MOZAYJIM U MlapaMeTphl;

MPUMEHSTh Tpapuueckre MeTobl AJis pelleHus] ypaBHeHHWH U HepaBeHCTB, a
TakK)Xe 3a/lau C mapamMeTpaMu;

MOJIe/IUPOBaTh peasbHble CUTyallUd Ha s3blKe aureOpbl, COCTaBJSATh
BbIDa)KeHUsI, ypaBHEHHs, HepPaBeHCTBA U WX CHUCTEMbI [0 YCJOBUIO 3ajlauu,
WCCIe/JoBaTh TIOCTPOeHHbIe MOJeNd C WCIOJb30BaHUEM armapara anreOphl,
VHTepIIPeTUPOBaTh MOTyUeHHbIN pe3y/ibTarT.

DyHKIUU ¥ rTPpaPUKu:

CTpOUTh TpadyKu KOMMO3UIMK (YHKIMNA C TIOMOIIbIO 3/IeMeHTapHOTro
WCC/IeJOBAaHUS U CBOMCTB KOMIO3ULMU ABYX (DYHKILIWIA;

CTPOUTb TeoMeTpUueckre 00pa3bl ypaBHEHMM W  HepaBeHCTB Ha
KOOPIMHATHOM TIJIOCKOCTH;

CBOOOJHO OMepupoBaTh TMOHATUSAMU: TpadUKd TPUTOHOMETPUUECKUX
yHKLpit

MpUMeHsITb (QYHKUUU [JiS MOJE/JHMPOBaHUSI W HWCC/Ae[lOBaHUSI peaTbHbIX
TMpOLIECCOB.

Havana maTeMaTH4eCcKOro aHaaus3a:

WICII0JIb30BaTh MPOU3BOJHYIO /ISl UCCIeJ0OBaHUs (YHKLIMKM Ha MOHOTOHHOCTb
Y 5KCTPEMYMBI;

HaxoAUTh Haubosblllee U HauMeHblllee 3HaueHUst GYHKI[MM HeTlpepbIBHOW Ha
OTpE3KE;

WCII0JIb30BaTh TPOU3BOJHYIO [/l HaXOXK/AEHHsI HaWIyullero pellieHus B
MPUK/IAJHBIX, B TOM UYMC/e COLMAJbHO-9KOHOMUYECKHX, 3ajavax, mJis
orpe/ie/ieHUsi CKOPOCTM W YCKOpeHMsl Tipoliecca, 3aJlaHHOro (opMyJsiond WU
rpaduKkom;



cBOOO/IHO  OMeprpoBaTh TOHSATUSIMU: TepBOOOpa3Hasi, Orpefe/TéHHbBIN
WHTerpaj, HaxXOAWUTb TiepBoOoOpa3Hble 37eMeHTapHbIX (YHKLUA U BBIUUCIATDH
uHTerpan 1o gopmyne HetoToHa-JleiibHu1la;

HaXO/IWTh TIOLA/IN TUVIOCKUX (GUTYP U 00BEMBI TeJl C MIOMOIIbI0 UHTETpaia;

MMeTb TMpeJCTaB/eHue O MaTeMaTHYeCKOM MOJeJUpPOBAaHWK Ha MpUMepe
cocTaB/ieHus AuddepeHIMaIbHBIX YPaBHEHUM;

pelliaTh TPUK/Ia/HbIe 3aZjaud, B TOM YHC/Ie COLMaJbHO-95KOHOMUYECKOro U
(ur3MuecKoro xapakrepa, CpeJjiCTBAMU MaTeMaTH4eCKoro aHam3a.



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 KJ/IACC
KoinyecTrBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/je/ioB U Kontpomsusie | TIpakrusueckne (yudpossble)
n/n | TeM NpPorpaMMbl Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchbl
MHO>XXeCTBO [1eiCTBUTE/IbHBIX
yycesl. MHOrou4/eHsl. htto-//school
1 PanjmonanbHble ypaBHeHUS U 24 2 - S.C 20
collection.edu.ru/
HepaBeHCTBa. CUCTEMBI
JIMHENHbIX ypaBHEHU
OyHKIUU U TpadUKy.
2 CreneHHasi QyHKLUS C Lie/bIM 12 1 POII noreply@ficto.ru
roKasaresem
ApudmeTtrueckrii KOpeHb N-
3 ol creneHu. VlppaniioHanbHble 15 1 https://vk.com/sto_ballnik
ypaBHeHUsI
4 [TokasarenbHast GyHKLYS. 10 1 http://school-
[Toka3saTe/nbHble ypaBHEHUS collection.edu.ru/
Jlorapugmuueckas QyHKLHSI.
5 puc yHKy 18 1 https://vk.com/sto_ballnik
Jlorapugmuueckre ypaBHeHUsI
TpuroHomeTpuyeckue
6 P P 22 1 Yuu.py teacher@uchi.ru
BbIpa)KeHUs1 U ypaBHEHUS
[TocnenoBaTesibHOCTU U
7 A 10 1 POIII noreply@ficto.ru
Tporpeccuu
3 HerpepbiBHbIe (DyHKIMU. 20 1 http://school-
ITpou3sBogHast collection.edu.ru/
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https://vk.com/sto_ballnik

11 K/TACC

KouyecTBO 4acoB

JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3je/ioB U Kontposbabie  TIpakTHueckie (mudpossbie)
n/m | TeM NpPorpaMMbl Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
WccnenoBanue GyHKLUM C :

1 . 22 1 https://vk.com/sto_ballnik
TIOMOILIbIO TIPOU3BOAHOM

2 [TepBoOOpa3Hasi U UHTErpasl 12 1 POIII noreply@ficto.ru
I'paduku
TPUTOHOMETPUUECKUX httos//school

. http://school-

3 bymHiapaii. 14 1 collection.edu.ru/
TpuroHomeTprueckue
HepaBeHCTBa
VppaioHasnbHbIe,

ToKa3aTe/bHbIE U

4 24 1 https://vk.com/sto_ballnik
norapudmMuueckue
HepaBeHCTBa
KowmriekcHbie urciia 10 1 PO noreply@ficto.ru

6 HarypasnbHble ¥ 1ie/ible yucia 10 1 Yuu.py teacher@uchi.ru
CucTreMsbl paljioHaTbHBIX,

7 HMppaLMOHa/TbHbBIX 12 1 http://school-
TOKa3aTeyibHbIX U collection.edu.ru/
norapu(MUUecKux ypaBHeHUM

8 3azauu C napaMmeTpaMu 16 1 PO noreply@ficto.ru
[ToBTOpEHME, 0600IIeHE

9 BTOPCHHE, FHELIES, 16 2 https://vk.com/sto_ballnik

CHCTeMaTH3allysl 3HaHUMN
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YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

« MateMaTHKa: aire6pa 1 Hauasia MaTeMaTUUeCKOT0 aHaJK3a, TeOMeTpUSI.
Anrebpa v Hauasla MaTeMaTHyeckoro aHanusa, 11 knacc/ MypasuH I'.K.,
MypasBuHa O.B., O611jeCcTBO ¢ OrpaHUUYeHHON OTBETCTBEHHOCTBIO «[IPODAx»;
AxrmonepHoe o611iecTBO «M3marenscTBo «IIpocBeltjeHye»

Anrebpa ¥ Hauasla MaTeMaTH4eCcKoro aHanu3a. ba3oBeiii ypoBeHsb. 10 Kacc:
yuebHuk/ I'.K. MypaBuH, O.B. MypaBuHa. — 7-e u3g., ucrp. — M.: [Ipoda, 2020.

— 285, [3] c.: un. — (Poccuiickuii yueOHUK)

METO/JUYECKHUE MATEPHUAJIBI /11 YUUTEJIA

1. MypaBuH, I'. K. Anrebpa 1 Haua/la MaTeMaThuuecKoro aHaau3a. 10 kmacc:
meTo/. [Tocobue k yuebHuky I'.K. MypaBuHa «Asrebpa v Hauana
MaTeMatrueckoro aHanusa» / I'.K. MypasuH, O.B. MypaBuHna. —2 . M.: [Ipoda,
2017.

2. MypasuH, I'. K. Anrebpa v Hauasia MaTeMaTH4yecKoro aHanau3a. 11 kiacc:
meTo/]. [Tocobue Kk yue6HUMKY I'.K. MypaBuHa «AnreOpa v Hauana
MaTeMaTudeckoro aHanuza» / I'.K. MypasuH, O.B. MypaBuHa. —2 . M.: JIpoda,
2017.

3 .Maremaruvka: Anrebpa v Hadasia MaT. aHaiu3a reometpusi. 10 k1. Yry0.

ypoBeHb. MeToz. mocobue. (MypaeuHs I'.K.); Ipoda, 2014



ON®PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPChI CETAU
NHTEPHET

https://vk.com/sto_ballnik

Yuu.py teacher@uchi.ru

POII noreply@ficto.ru

info@educont.ru

http://school-collection.edu.ru/






