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ITOSACHUTEJ/IbHASA 3AITNCKA

YuebHbIM Kypc «Anrebpa ¥ Hauajia MaTeMaTHUeCKOTO aHajM3a» SIBJISIETCS
OJHUM W3 Haubosiee 3HAUMMBIX B TIpOrpaMMe cpefHero o0iero obGpa3oBaHMs,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOecrieunMBaeT MHCTPYMeHTaIbHYIO 06a3zy ajis
M3y4eHHUsl BCeX eCTeCTBeHHO-HayUHBIX KYPCOB, a C APYroil CTOPOHBI, (OpMUpPYeT
foruyeckoe M abCTpakTHOe MbIIUIeHHe 00yJalolUXCsl Ha YPOBHe, He0OX0JuMoM
[Jis1 0OCBOeHUs1 MHPOPMAaTHKH, 0011[eCTBO3HAHUS], UCTOPUH, CJIOBECHOCTU U APYTUX
JUCIUIUIMH. B paMkax maHHOTO yueOGHOTO Kypca oOyuaroijuecsi OBJaZieBarOT
yHUBepCalbHbIM $I3bIKOM COBPEMEHHOW HayKd, KoTopasi (opMyaupyeT CBOU
JNOCTW)KEHUS B MaTeMaTHU4eCKOU popme.

YuebHbIM Kypc anreOpbl MU Hauaa MaTeMaTUUeCKOro aHajv3a 3aK/iafibiBaeT
OCHOBY i YCIIeIITHOTO OBJlafieHuss 3aKoHaMu (U3UKWA, XUMHUH, OMOJIOTHH,
TIOHUMaHHsI OCHOBHBIX TeH/IeHL[Mi Pa3BUTHSI SKOHOMUKU U OOIIleCTBEeHHOM XKU3HH,
TI03BOJIIET OPWEHTHPOBATbCA B COBPEMEHHBIX IM(PPOBBIX U KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEeHHO HCII0/Ib30BaTh UX [jis JasbHellero obpa3oBaHus U B
TIOBCe/IHEBHOM >KU3HU. B TO >Ke Bpemsi oBjiaZieHWe aOCTPAaKTHBIMH U JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMK anreOpbl M MaTeMaTUueCKOTO aHaju3a pa3BUBaeT
yMeHHe HaXOJWUTh 3aKOHOMEpPHOCTH, O0OCHOBBIBaTh WCTMHHOCTb, [J0Ka3bIBaTh
YTBEP)KJeHUsI C TOMOIIbI0 MHAYKIMU M pacCy>KJaThb AeJyKTUBHO, WCIOIb30BaTh
00001IeHe W KOHKpeTH3al[dio, aOCTparupoBaHWe W aHaJIOruio, (opMHUpYeT
KpeaTUBHOE Y KPUTUUECKOe MbIIIIeHHe.

B xome m3yueHHs yueOHOTro Kypca «Ajrebpa ¥ Hauajla MaTeMaTUUYeCKOTO
aHa/iM3a» O0OydJarolyecs: MOy4ar0T HOBBIM OMBIT pellleHus] TPUK/IAJHBIX 3aad,
CaMOCTOSITe/TLHOTO TTOCTPOEHWs] MaTeMaTHYeCKUX MoOjie/iel peaibHbIX CUTYaluH,
WHTepIipeTaliid  TOJyYeHHbIX  pelleHud, 3HAaKOMSTCSI  C  TIpUMepamu
MaTeMaTHUeCKWX 3aKOHOMEepHOCTeli B TIpUpoJie, HayKe U WCKYCCTBe, C
BBI/IAIOI[MUCS MaTeMAaTUUECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

YuebHBIM Kypc 00/aZiaeT 3HAUWTENIbHBIM BOCIUTATETbHBIM TIOTEHI[HATIOM,
KOTOpBbIN peasu3yeTcss KaK depe3 yueOHbI MaTepuas, CIIOCOOCTBYFOIIUI
(bopMHpOBaHMIO HAayuHOIO0 MHPOBO33peHUs, TaK W dyepe3 CrielUPuKy yueOHOM
JesTebHOCTH, TpeOyrolell TPOAO/KUTETbHONM  KOHLIEHTpALMy  BHUMAaHUS,
CaMOCTOSITeJTbHOCTH, AaKKypaTHOCTA U  OTBETCTBEHHOCTA 3a  TIOJIyYeHHBIU
pe3yJibTarT.

B ocHoBe Meronuku oOyueHUWs anreOpe W HauajaM MaTeMaTHUeCKOTO
aHaJIM3a JIEXKUT J1eATeIbHOCTHBINA TIPUHIUIT 00yUeHus!.

B crpykrype yueOHOro Kypca «Asrebpa W Hauajla MaTeMaTHUECKOTrO
aHa/iM3a» Bblfle/ieHbl Ce/lyIole Cofiep)KaTe/lbHO-MeToAuuecKre MUHUM: «Yucia
1 BBIUMC/IeHUs», «PYHKIMU U TpadHUKu», «YpaBHEeHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUeCKOro aHaiu3a», «MHOXeCcTBa W JIOTMKa». Bce OCHOBHBIe



coJiepKaTe/IbHO-MeTOANUeCKe JIMHAW M3y4YaloTCs Ha TMPOTSHKEHWM [BYX JieT
oOyueHMs: Ha ypoBHe cpeaHero o0Iero oOpa3oBaHHUs, €CTeCTBEHHO [IOTIOJIHSIS
ApYyT Apyra W TOCTeTleHHO HAChII[asiCh HOBBIMK TeMaMH W pasziesiaMH. [laHHBINA
yueOHBIM KypC $IBJSIETCS WHTEerpaTUBHBIM, TIOCKOJIbKY 00beuHsieT B cebe
cojiep)kaHre HeCKOJIbKMX MaTeMaTHUeCKUX AWCLUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHs, MaTeMaTUUeCKWii aHa/lu3, TeOphsi MHOKeCTB, MaTeMaThyeckKas
noruka u gpyrue. Ilo mepe Toro kak obyuaroiiuecss oBjiaZieBalOT BCE Ooree
IIMPOKUM MaTeMaTUUeCKUM arirapaToM, Y HUX TOC/e/oBaTe/lbHO (OPMUPYeTCS U
COBEpIIIEHCTBYETCSI yMeHHe CTPOUTh MaTeMaTHYeCcKyl0 Mojie/lb peasibHOU
CUTYyal[uH, TIPUMEHSITh 3HaHUS, MOyYeHHble TIpYU M3y4YeHWH yueOHOro Kypca, AJis
pelleHrs] CaMOCTOSITE/IbHO C()OPMY/IMPOBAHHOM MaTeMaTHUeCKOM 3aZlaud, a 3aTem
WHTEpIpeTUPOBaTh CBOU OTBeET.

Copep>kaTeibHO-MeTOJuuecKass TUHUS «UKcja ¥ BBIYKMC/AEHHS» 3aBepIIAeT
dbopMrpoOBaHre HaBLIKOB MCIO/b30BaHUS /IeCTBUTENIbHBIX UnCesl, KOTopoe ObLIOo
HauaTO Ha YpPOBHEe OCHOBHOIO 0011iero obpa3oBaHusi. Ha ypoBHe cpefHero obiiero
obpa3oBanusi ocoboe BHUMaHWe yaensieTcss  (OPMHUPOBAHWIO  HABHIKOB
pallOHa/bHBIX BBIUMC/IEHHM, BK/IIOUAOL[UX B Cce0si MCIIO/b30BaHUE Pa3/InUHbIX
dbopM 3amvcy uMciia, YyMeHUe JejlaThb NPUKUKY, BBIMOJHATH TPUOIKEHHbIE
BBIUMCJIEHUS], OL[€EHWBATh UWCJIOBBbIE BbIpaKeHUs, paboTaTh C MaTemMaThyeCKUMU
KOHCTaHTaMU. 3HAKOMble OOyYarol[UMCSI MHOXXeCTBa HaTypajbHbIX, LebIX,
pallMOHA/NbHLIX YW JAeUCTBUTENBHBIX  UHMCe/l  JOTIOJHSIOTCS  MHOXXEeCTBOM
KOMIUUIEKCHBIX uMCe/l. B KaXA0M U3 3TUX MHOXKEeCTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIe eMy creludUUecKre 3aJaud W Orepaluu: je/leHrde Harleso,
OrepupoBaHHe OCTaTKaMU Ha MHOXKECTBe IIeJIbIX uuces, 0cobble CBOMWCTBa
pallOHa/IbHBIX U UPPALIMOHA/IbHBIX UHCesl, apupMeTruuecKre orepaiydy, a Takxke
M3B/iledeHre KOPHSI HAaTypajbHOW CTeleHH Ha MHOKeCTBe KOMIIJIEKCHBIX YMCell.
Bnarojapsi mocsiefioBaTe/lbHOMY pacCIIUPeHUI0 Kpyra MCII0/Ib3yeMbIX YHCeT |
3HAKOMCTBY C BO3MOJKHOCTSIMU WX TPUMEHEHHs [ijisl PellleHus] pa3InyHbIX 3a/ay
dbopmupyeTcsi TIpeJiCTaB/ieHe O eJUHCTBE MaTeMaTHKU KaK HayKu U eé PO/H B
TIOCTPOEHHH Mojiesiel peaslbHOTO MUpa, IIMPOKO HCI0JIB3YIOTCA 00001ieHre U
KOHKDEeTH3al[Hsl.

JIuHusi «YpaBHEHUS W HEPaBEHCTBAa» pear3yeTcs Ha MPOTSHKEHUH BCEro
oOyueHMs] Ha YpOBHe cpegHero o0Imero o0Opa3oBaHHs, ITOCKONBKY B KaXKIOM
pa3zesie Ilporpammbl TIpelyCMOTPEHO pellleHhe COOTBeTCTBYKOIMX 3aiau. B
pe3y/nbrarte OO0ydYaroIl[uecss OBJIQJIeBAalOT Ppa3IMUHbIMKA METO/JaMH  pelleHus
pallMOHANbHBIX, HpPpalMOHA/IbHBIX, TIOKa3aTe/lbHbIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUUYECKHUX YypaBHEHHWM, HepaBeHCTB U CHUCTeM, a Takke 3a/ady,
coJiepKallux TrapameTpel. [lonyueHHble yMeHHWS IIMPOKO MCIOIb3YHOTCS TIpU
VCCIeIOBaHUU (DYHKLIMA C MOMOLIbIO TIPOWM3BOJHOM, MPU PELIeHWH MPUKIaJHbIX



3aflau ¥ 3afilau Ha HaxoyKAeHWe HauOOMbIINX YU HauMeHbBIINX 3HaueHUN (yHKIUH.
[aHHasi coiep>kaTenbHasi IMHUS BK/IIOYaeT B cebst Takke (popMUpOBaHHE YMeHUM
BBIMIOJIHATL ~ pacuéTel 1o  (GopmysnaM, TipeobOpa3oBaHusi  palMOHAJIBHBIX,
VppaLMOHA/IbHBIX U TPUTOHOMETPUUECKUX BBbIPKEHWM, a TakKe BbIpaKeHUH,
cojiepJKallux CTereHu W Jiorapudmbl. biarogapss m3ydeHuro anrebpandeckoro
Marepuasa TIPDOMCXOJWT  JajibHellllee  pa3BUTHME  AJFOPUTMHUYECKOTO U
abCTpaKTHOTO MbIlIeHUsI 00yuaromxcsi, (POPMUPYIOTCSI HaBLIKK [1e[lyKTUBHbIX
paccyxieHuid, paboTel C  CUMBOJBHBIMM  (OpMaMH,  TIpeZCTaBJIeHHs
3aKOHOMEpPHOCTeld U 3aBHCHUMOCTell B BHJe PaBeHCTB W HepaBeHCTB. AuirebOpa
nipeasiaraeT  3QQeKTrBHble WHCTPYMEHTbI [JIsi PpelleHusi TpPaKTUYeCKUX |
eCTeCTBEeHHO-HAayUHbIX 3a/jau, Har/siIHO JeMOHCTPUPYeT CBOU BO3MO>KHOCTU Kak
s13bIKa HayKHU.

CopeprkarenbHO-MeToAMYeCKas JUHUA «DPyHKIMM W TpaduKU» TEeCHO
reperyieTaeTcss C APYTUMU JIMHUSIME YueOHOTO Kypca, TMOCKOJIbKY B KaKOM-TO
CMBIC/Ie 3aJ]aéT MOC/e/I0BaTe/IbHOCTh W3yUyeHus MaTepuana. V3yueHue CcTelleHHOM,
TI0Ka3aTe/IbHOM, JIOrapu(ph)MHUIeCKOU U TPUTOHOMEeTPUYECKUX (PYHKL[MM, UX CBOKCTB
¥ rpaduKoB, UCTIONB30BaHUe (YHKIUN [ pellieHus 3a/au U3 APYruX yueOHbIX
TpeIMETOB U peasibHOW XKM3HU TeCHO CBSI3aHO KaK C MaTeMaTUUeCKUM aHaau30M,
TaK U C pellleHWeM ypaBHeHUMl U HepaBeHCTB. IIpu 3ToM 0oJibllloe BHUMaHUe
yzensiercss (OpMUPOBAHUIO YMEHUS BbIpaKaTh (POPMYy/aMHM 3aBUCUMOCTH MEXIY
pa3MUHbIMKA BeMYUHAMM, HWCC/Ae[ioBaTh IOMyuYeHHble (YHKIUM, CTPOUTb HX
rpadvku. MaTepuan 3TOM cojfiepKaTe/IbHOM JIMHWY Halle/leH Ha pa3BUTHe YMeHUN
Y HaBbIKOB, TO3BOJISIOIIMX BbIpaKaThb 3aBUCUMOCTM MeX/Ay BeIUUYMHAaMH B
pas/iMuyHOM (popMe: aHaIUTUYEeCKOM, rpauueckor U CaoBeCHOW. Ero usydeHue
CrocobCTBYeT pa3BUTHIO  aATOPUTMHUYECKOTO0 MBIIIIJIEHHWs, CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPEeTH3alluH, UCTI0/Ib30BaHHIO aHAJIOTHH.

CopepxxarenbHasi MHUS «Hauasa MareMaTH4eCcKOro aHajau3a» T03BOJISeT
CYLLeCTBEHHO pacCIIMpUTh KPYT KaK MaTeMaTW4yeCKUX, TaK M MPUKIaJHBIX 3ajad,
JOCTYTHBIX 00YYarIIUMCs, TaK KaK y HHUX TIOSIBJIIETCS BO3MO>KHOCTb CTPOUTB
rpadvKu CJI0KHBIX (YHKLWN, OIpefensiTh WX HauOo/bIIMe W HauMeHbIIINe
3HaueHUs], BBIUUC/ATh TUIOWAAU (GUryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCcKopeHusi TipoLeccoB. [laHHasi cojepsKaTesibHasi JIMHUSI OTKpPbIBAeT HOBBIE
BO3MOJKHOCTU TIOCTPOEHUSI MaTeMaTUUeCKUX Mojiesieli peanbHbIX CUTYyaluy,
MO3BOJISIET HAaxOJWThb Hawyulllee pellleHWe B TMPUKIaJHbIX, B TOM UHCJe
CoLManbHO-9KOHOMHUYECKHX, 3aZlauax. 3HAKOMCTBO C OCHOBaMH MaTeMaTUUYeCcKOro
aHajiM3a CrocoOCTBYeT pa3BUTHIO abCTPAKTHOTO, (OpPMasbHO-JIOTHUYECKOTO U
KpPeaTHMBHOI'O MbIIIeHUs], (POPMHUPOBAHUIO yMEeHUIM pacrio3HaBaTh MPOSIBJIEHUS
3aKOHOB MaTeMaTWKU B HayKe, TeXHHKe M UCKyccTBe. OOyuyaromiyecs y3HaroT O



BBIIAIOIMXCS pe3y/ibTaTaX, IMOMyYeHHbIX B XO/le Pa3BUTUS MaTeMaTHKH KakK
HayKH, ¥ 00 UX aBTOpax.

Copep>kaTe/lbHO-MeTO[UUeCKas: JTMHUSA «MHOXEeCTBa M JIOTHKa» BKJTIOUAET B
cebss 37eMeHThI TeOpUd MHOKECTB W MaTeMaTHUyecKoWl JIOTMKU. TeopeTHKO-
MHO>KeCTBeHHbI€e TIpe/ICTaB/IeHHs IPOHU3BIBAIOT BeCh KYPC MIKOIBHOW MaTeMaTHUK!
W TipejjaratoT Haubosiee yHMBepCanbHBINA $3bIK, OOBeAUHSIONIAN BCe pa3zesibl
MaTeMaTUKH W e TPWIOKEHWM, OHM CBSI3bIBAIOT pa3Hble MaTeMaTHYecKHe
JUCIUIUIMHBI W WX TIPWIOXKEHWs B eAuHoe Iiesioe. [l03TOMy Ba)KHO [aTh
BO3MOXXHOCTh 00ydYaroIeMycsi TIOHUMaTh TeOpPeTUKO-MHOKeCTBEHHBIN SI3bIK
COBpeMeHHOW MaTeMaTHKU M WCII0Jb30BaTh €ro /Ijisi BHIDA)KEHUSI CBOUX MBIC/IEH.
NIpyruM Ba)KHBIM TIPU3HAKOM MaTeMaTHKHM KaK HayKu CJeflyeT IpH3HaTh
CBOMCTBEHHYIO el CTpOTOCTh OOOCHOBAaHMM U Cjie/loBaHHE ONpe/eeHHBIM
MpaBWIaM  TIOCTPOEHHWsS  JI0Ka3aTe/JbCTB.  3HAKOMCTBO  C  3JIeMeHTaMH
MaTeMaTUueCKOW JIOTUKM CIOCOOCTBYeT pa3BUTHUIO JIOTUUECKOTO MBbIIIIeHUS
o0y4JaroIuxcsi, Mo3B0OJIsIeT UM CTPOUTb CBOM PacCY’KJeHHsI Ha OCHOBEe JIOTMUeCKUX
1paBwI, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIL/IEHUS.

B yuebHOM Kypce «Anrebpa W Hauala MaTeMaTHUYECKOTO aHa/IM3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MOJeTUPOBaHMs, KOTOpPbIe IPU3BaHbI
criocoO6cTBOBaTh (hOPMUPOBAHHIO HABLIKOB TIOCTPOEHMSI MOJeel peaibHbIX
CUTYyal[il, WCCIeOBaHUS 3THUX MOJZe/iell C TIOMOIIbIO arrapaTa aareOpbl |
MaTeMaTUUeCKOTO aHa/ii3a, WHTepIipeTaldyd ITI0JyueHHBbIX pe3y/abTaToB. Takue
3a/laHUsl BIJIeTEHBI B KaXKbIA M3 pa3/iesioB IIPOrpaMMbI, TIOCKOJIbKY BeCh MaTepHral
yueOHOr0o Kypca IIMPOKO MCITIO/b3YeTCs ISl pellleHus MPUK/IaJHbIX 3ajau. [1pu
pellleHWH  peanbHBIX  IMPAKTHYeCKHWX  3ajady  oOyuvaroiuecss  pa3BHBAIOT
HabJ/TI0/]aTe/IbHOCTh, yMEHWe HaXOAWUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCS,
WCIIO/Ib30BaTh ~ aHAJOTHI0, 0000IaTh W KOHKPETU3WPOBAaTh  MpoO/IeMy.
NesTenbHOCTb 110 ()OPMHPOBAHUIO HABBIKOB peIIeHHs TIPUK/IAJHBIX 3ajau
OpraHu3yeTcs B Tpollecce HW3ydeHHsT BCeX TeM yuyeOHOro kypca «Anrebpa u
Hayajla MaTeMaTHYeCcKoro aHam3a».

Ha wu3yueHue yuebHOrOo Kypca «Anrebpa M Hauasa MaTeMaTUUeCKOTO
aHaM3a» oTBoAuTCs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Heziento), B 11
Kacce — 136 yacoB (4 yaca B Heie/to).



COAEPXXAHUE OBYUEHUA
10 K/TACC

Umnc/ia ¥ BBIYMC/IeHUs

ParuoHanbHble unciia. OOBIKHOBEHHbIE W JIeCATHUHBIE ApOOH, TIPOIEHTHI,
beckoHeuHble TiepuoAnueckre apobu. [IpumMeHeHume Apobeli W TIPOLIEHTOB AJis
pelLleHus TIPUK/IaJHbIX 3a/lau U3 pa3/IM4YHbIX OTPac/ier 3HAaHWW U pealbHOM JKU3HU.

[eWicTBuTenbHbIe uWc/ia. PalyoHa/libHble W UppallMOHa/IbHbIE YUC/Ia.
ApudmMeTruueckre  omepaldd C  JeWCTBUTeNbHBIMM  uuCAaMH.  Moaymb
JeNCTBUTEILHOTO UKC/Ia U ero cBoicTBa. [IpubmikEéHHBIe BHIUMC/IEHUS, TIpaBUsIa
OKpYTJIeHHs], PUKK/KA U OLIeHKa pe3yJ/ibTaTa BbIUMC/IeHUN.

CreneHb C wUenbiM TMoOKa3arteneM. buHoM HbroToHa. Vcnosb3oBaHue
No/Xo/siield (popMbl 3aMUCU eMCTBUTE/IbHBIX YKCeT /ISl PellleHUs] MPaKTUUeCKuX
3a/1au v Npe/iCTaB/IeHUs JaHHbBIX.

ApudmeTrHueckuii KOpeHb HaTypabHOM CTeIlleH! U ero CBOMCTBA.

CreneHb C palyOHAIbHBIM TOKa3aTesleM U e€ CBOMCTBa, CTeleHb C
JIeCTBUTEIbHBIM TOKa3aTe/ieM.

Jlorapupm uymcna. CoiicTBa jorapudma. lecsiTuuHble ¥ HaTypasibHbIE
norapu@mei.

CuHYC, KOCMHYC, TaHIe€HC, KOTaHTeHC UHCJOBOrO aprymeHTa. ApPKCUHYC,
aPKKOCUHYC M apKTaHI'e€HC YMC/I0BOTO apryMeHTa.

YpaBHeHus u HepaBeHCTBa

TokmecTBa W TOXKJeCTBeHHble TIpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCU/IbHBIE ypaBHEHUs] U YpaBHeHUs-C/ie[CcTBUs. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OcHOBHbIe MeTO/IbI pellieHus Le/biX U APOoOHO-pal[oHaTbHBIX YPAaBHEHUNA U
HepaBeHCTB. MHOrouieHbel OT OJHOW IlepeMeHHOW. [lesleHMe MHOroudjieHa Ha
MHOTOWwIeH ¢ ocrtatkoM. Teopema be3sy. MHorowieHsl C  LeJIbIMU
kKo3bduimentamu. Teopema Buera.

[Tpeobpa3oBaHusi YUCIOBBIX BhIPA)KEHWH, COZiepyKallliX CTeleH!d U KOPHHU.

VppanoHaibHble ypaBHEHUS. OcHOBHBbIE MeTO/bI pelieHus
VppalMoHabHbIX YPaBHEHUM.

[Toka3zaTenbHble ypaBHeHHs. OCHOBHbIE MeTO/bI peLIeHHs MOKa3aTeJbHbIX
yPaBHEHHUU.

[Tpeobpa3zoBaHue BbIpakKeHUM, COJieprKalliuX J0rapupMel.

Jlorapudmuueckue ypaBHEHMUS. OCHOBHBbIE MeTO/Ibl pelLueHust
norapu(pmMUUYecKrux ypaBHEHUM.
OcHOBHBIE TPUTOHOMeTpUuyeckKue bopMy b [Tpeobpa3oBaHuie

TPUTOHOMETPUUECKUX BbIpDa)KeHUW. PellieHe TPUrOHOMETPUUECKUX YPaBHEHUM.



PellleHrie cUCTeM JIMHEWHBIX YpaBHEHUMW. MaTpuija CUCTEMbl JIMHEUHBIX
ypaBHeHuu. Oripefenutesib MaTpulbl 2X2, ero reoMeTPUYECKHUM CMBICT U
CBOMCTBA, BbIUMC/IEHWE €ro 3HaueHusl, IpUMeHeHWe OmnpejeuTeNs JJs pelleHus
CUCTEMBI JIMHEWHBIX YpaBHeHUW. PellleHrWe NpUK/IaJHBIX 3a7ady C ITOMOLLBIO
CUCTeMbl JIMHEWHBIX ypaBHeHWU. VcciemoBaHMe TIOCTPOEHHOM MOZENIU C
TIOMOLL[bIO MaTPHL| U OTIpe/ie/TUTeIeu.

[TocTpoeHne MareMaTU4YeCKUX MOJeJield peajbHOM CUTyalMd C TMOMOLIbIO
ypaBHeHUI U HepaBeHCTB. [IpuMeHeHHe ypaBHEHU M HEPaBEHCTB K PpeLIeHUI0
MaTeMaTUUeCKHUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/ilacTell HayKu W peayibHOU
JKU3HU.

DyHKIMU ¥ rpaduKu

@OyHKIMs, crocobbl 3afaHus (QyHKIuM. B3aumHO oOpatHbie (QYHKIUM.
Komno3uiuss ¢yHkuui. ['paduk (yHKMU. OneMeHTapHble TpeoOpa30BaHUS
rpadrKoB QyHKIMM.

Ob6sacThb ompejiesieHHss 1 MHOXKeCTBO 3HaueHUM ¢yHkuyu. Hymu dyHkuuyu.
[TpomMeXXyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HeuéTHble PyHKUMU. [Teproguueckue
¢bynkuyu. TIpoMeXyTKM MOHOTOHHOCTM (PYHKI[MUM. MaKCUMyMbl U MUHHUMYMBI
dbynkiu. Hanbosbiliee v HaiMeHblilee 3HaUeHUst (DYHKLIMK Ha TIPOMEXKYTKe.

JIuHeltHasi, KBa/ipaTUUHas W APOOHO-NMHeMHass (YHKIUU. DJjieMeHTapHOoe
VICC/IeIOBaHKe U MTOCTPOeHre X rparKoB.

CreneHHast QyHKLUsI C HaTypa/bHBIM U 1ieJIbIM MoKa3aTtenem. Eé cBoiicTBa U
rpaduk. CBoiicTBa ¥ rpadmK KOpHS N-Oi CcTereHM KakK (YHKIUA 0O0OpaTHOMN
CTENeHU C HaTypasbHbIM [TOKa3aTeseM.

[Toka3aresnbHass W jorapu@muyeckass (QyHKLUM, UX CBOMCTBA U TIpa(UKH.
HWcnosb3oBaHue rpadvkoB GyHKLWM Jis pellieHus1 ypaBHeHU.

TpuroHomeTpruueckass OKPY>KHOCTb, OIlpe/ieJieHhe TPUrOHOMEeTPUYEeCKHUX
(yHKIMI UYMCI0BOTO apryMeHTa.

@DYHKIMOHA/IbHbIE 3aBUCMMOCTM B peasnbHBIX [poLeccax U SBIEHUSX.
['pacdviku peasibHBIX 3aBUCUMOCTEM.

Hauyana maTeMaTH4eCcKOro aHa/iu3a

[TocnemoBaTenbHOCTH, CrOCOOBI 3aJjaHusl TOCe/l0BaTesIbHOCTe. MeToj
MaTemMaTUueCcKoi VHJYKIWH. MOHOTOHHbBIE u orpaHuYeHHbIe
1oc/ie/oBaTeIbHOCTUA. VICTOpYsST BO3HUKHOBEHHsI MaTeMaTUUeCKOro aHaau3a Kak
aHa/ir3a 6eCKOHeUHO MaJibIX.

Apudmetnueckasi ¥ TeoMeTpuueckasi iporpeccuu. beckoHeuHo yObiBaroijas
reomerpuueckasi nporpeccusi. Cymma 6eckoHeuHO yObIBarolilieii reoMeTpruuecKou
Nporpeccuy. JIMHeMHbIU U SKCITOHEeHLUATbHBIU pOCT. Yuciio e. @opmMyJia C/I0KHBIX
npoleHToB. Mcronb3oBaHWe TPOrpeccuu [Jisd  pelleHusi peanbHbIX —3ajay
TIPUK/IAJHOTO XapakTepa.



HerpepbiBHbIE (YHKI[MM W WX CBOMCTBAa. TOYKW pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHKuMi. CBolcTBa (PYHKLMM HeNpephiBHBIX Ha OTpe3ke. MeTto
VHTEPBasiOB /[ijisl pellleHUs HepaBeHCTB. IIpuMeHeHHe CBOWCTB HeIpepbIBHBIX
(GyHKUMN [15 pelleHuys 3a/au.

[TepBasi u BTOpasi Npou3Bo/Hble GyHKUMU. Onpe/iesieHUe, reOMeTpUUeCcKuil U
(br3MUeCcKUl CMBIC/ POM3BOAHON. Y paBHeHHe KacaTeTbHOU K rpaduKy QyHKIMH.

[Tpou3BoAHbIe  37eMeHTapHbIX  (GyHKIuA.  [Ipou3BogHasE  CyMMBI,
Tipou3Be/ieHNs], YaCTHOTO ¥ KOMITO3ULIUU (PYHKITUH.

MHoxecTBa M JIOTUKaA

MHoOXeCcTBO, onepalydd HaJ MHOXEeCTBaMHM W HX CBOWCTBa. JluMarpammel
Ounepa—BeHHa. [IprMeHeHMe TeOpeTHKO-MHOXKECTBEHHOIO — arrapara s
OMUCAHUSI peaslbHBIX TMPOLECCOB U $SIBJIEHWM, MPU pellleHud 3aJjau U3 JPYyrux
yueOHBIX MPeZIMeTOB.

OmnpegeneHve, TeopeMma, CBOMCTBO MaTeMaTUueCKOTO 00BeKTa, C/ie/iCTBUE,
J10Ka3aTe/IbCTBO, paBHOCU/IbHBIE YPaBHEHHUSI.

11 K/TACC

Yucia v BBIUMC/IeHUSA

HartypanbHble U liesible yncia. [IpruMeHeHre TIPHU3HAKOB 1@/ TUMOCTH 11eJIbIX
yrcesi, HauOOJBIIMK 00MMH Aenutens (manee — HOJ]) m HauMmeHbIllee oOirjee
kpatHoe (ganee — HOK), ocTaTkoB o moay/to, anroputma EBknnza i/ pelieHust
3a/1au B 11eJIbIX UKC/Iax.

KomriiekcHble umcia. AsreOpadueckass W TPUTOHOMeTpUUecKas (DOpPMBI
3aMMCU KOMIUIEKCHOTO uHrcia. ApudmeThueckue omnepanud C KOMILJIEKCHBIMU
yrcsiaMi. V300pakeHre KOMITJIEKCHBIX YHCEe/J Ha KOODAWHATHOMW TIJIOCKOCTH.
®opmysia Myaspa. KopHu n-oul cTerneHu U3 KOMILIEKCHOTO uvcia. [IpumeHeHue
KOMII/IEKCHBIX UMCesT JI/Is1 pellieHus1 (Pu3rueckKrux U reoMeTpUuecKux 3ajjau.

YpaBHeHUs U HepaBeHCTBA

CucrtemMa ¥ COBOKYMHOCTh YpaBHEHHWW W HepPaBeHCTB. PaBHOCWU/IbHbIE
CHUCTeMbl U CUCTeMbI-CJie/ICTBUSI. PaBHOCU/IbHBIE HEPABEHCTBaA.

OTbop KOpHeH  TPUTOHOMETPUUECKMX  YpaBHEHWW C  TIOMOII[bIO
TPUTOHOMETPUUECKOUN OKPY>KHOCTU. PellleHMe TPUroHOMeTpHUUeCKUX HEPaBeHCTB.

OcCHOBHbIE MeTOZIbl  pellleHHs TI0Ka3aTe/NbHbIX U  Jiorapu(Muueckux
HepaBeHCTB.

OcHOBHBbIE MeTO/Ibl pellieHUs1 UppaljMOHaIbHbIX HEPABEHCTB.

OCHOBHbIEe METO/Ibl PpellIeHUs] CUCTEM W COBOKYITHOCTeM paljMOHaJ/IbHBIX,
VppallMOHAbHBIX, TTOKa3aTe/bHbIX U JorapuMUUeCcKUX ypaBHeHU.

YpaBHeHUs1, HepaBeHCTBa U CUCTeMbI C ITapaMeTpaMH.



[IpumeHeHUe  ypaBHEHWM, CUCTeM UM  HEPaBeHCTB K  pelleHHI0
MaTeMaTUUeCKHMX 3aJad M 3aJad M3 pa3/IMuHbIX 00slacTell HayKu W peasibHOU
YKU3HU, UHTeprpeTalysi MoyueHHbIX pe3y/bTaToB.

@DyHKIUM ¥ rpaduKu

'paduk komrosuiuu GyHKUWNA. ['eomeTpuueckue o00pa3bl ypaBHEHUH U
HepaBeHCTB Ha KOOP/IMHATHOM TIJIOCKOCTH.

TpuroHomeTrpruueckre QyHKIMU, UX CBOKMCTBA U IPa(UKHU.

['pariueckrie MeTO[bl pelleHWsi YpaBHEHHWHM W HepaBeHCTB. ['padpurueckue
MeTO/Ibl pellieHus 3a/iau C TTapaMeTpaMu.

Wcnonb3oBaHue rpauKoB (QYyHKLMM [ WCC/Ie[0BaHUsl TPOLIECCOB M
3aBUCHMMOCTe, KOTOpble BO3HUKAIOT TIPU peLleHWM 3a/au U3 JPyrux yueOHbIX
TIpeIMETOB U peasibHOW )KU3HU.

Hauana MaTeMaTH4eCKOro aHa/u3a

[TpumeHeHUe TIPOU3BOAHOM K MCC/IeI0BaHUI0 (YHKLWK Ha MOHOTOHHOCTb U
KCcTpeMyMbl.  HaxokzieHue  Haubosiblliero W HavMeHbBIIero  3HauyeHWH
HerpepbIBHOM (PYHKLIMW Ha OTpe3Ke.

[TpumeHeHUe TPOU3BOAHOW [i/ii HAXOXK[eHWsl HaWwIydlllero pelleHUs B
TIPUK/IAJHBIX 3ajjayax, [Jjsi OrpeJiesieHUs CKOPOCTM W YCKOPeHMsl TpoLiecca,
33/laHHOT0 (hOpPMYJIOH WK TPa(UKOM.

[TepBooOpasHasi, OCHOBHOe CBOMWCTBO mepBooOpa3Hbix. IlepBooOpa3Hbie
y/ieMeHTapHbIX QyHKIMH. [IpaBria HaxoKaeHUs TepBO0OpPa3HbIX.

WNuTerparn. ["'eomeTprueCcKu CMBICJT WHTerpaJa. Beruuciienue
orpejenéHHOro UHTerpasa 1o dopmyne HeroToHa-JleliOHuIIa.

[TpumeHeHne uHTerpasa [JJjsi HaxOXAeHUs IUIoIlaZled IVIOCKUX (Uryp u
00BEMOB reOMeTpPUUeCKUX TeJl.

[Tpumepsbl pemieHuid au@depeHMaNbHBIX ypaBHeHW. MaremaTuueckoe
MO/IeJIMPDOBaHME peabHbIX TIPOLIECCOB C TMOMOLIbI0  Au(depeHraIbHbIX
ypaBHEHUM.



I[NTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHEIMM YPOBEHbB) HA YPOBHE CPEIHEI'O OBIIETO
OBPA3OBAHNIA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpa)K/1aHCKOr0 BOCTIMTAHMS:

cchOopMHUPOBAHHOCTH IPAYKJAHCKOM MMO3UIIMK 00y4JaroIerocss Kak akTHBHOTO U
OTBETCTBEHHOTO  YjeHa  POCCHMMCKOro  oOijecTBa,  TIpeJCTaBlieHHe O
MaTeMaTHYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3MUHbIX CTPYKTYp, SIBJE€HUMH,
npoLeAlyp TpaXkAaHCKoro obiectBa (BbIOOpBI, OIMpOCHI U /IPYroe), yMeHHe
B3aMMO/IeICTBOBaTh C COL[MATbHBIMA HWHCTUTYTaMM B COOTBETCTBUU C UX
GyHKUMSIMUY U Ha3HaUeHUeM;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBAaHHOCTb POCCUMCKOW T'PaXKAaHCKON WAEHTUUYHOCTH, YBa)KEHUS K
TMPOIIJIOMY M HacCTOSII[EMY POCCUMCKOW MaTeMaTHKH, [JeHHOCTHOEe OTHOILLIeHUe K
JOCTHXKEHHSIM POCCUHCKUX MaTeMaTUKOB M POCCUMCKOU MaTeMaTUUYeCKOU IIKOJIbI,
WCTO/Ib30BaHWe 3TUX [JOCTWKEHUW B [PYrMX HayKax, TeXHOJIOTUsiX, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWe YXOBHBIX 1[eHHOCTeM pPOCCUICKOro Hapoja, ChopMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHWs, 3TUYECKOTO TOBeJeHUs, CBA3aHHOTO0 C MPAaKTUUeCKUM
NIPUMEHEHUEM [IOCTM)KEHUM HAyKUu W [esTe/JbHOCTbIO YYEHOro, OCO3HaHHe
JIMYHOTO BK/Ia/la B TIOCTPOEHHE YCTOMUHMBOTO OYAYIIEero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTeTUUeCKOe OTHOIIeHWe K MUDY, BK/IHOYasi 3CTeTUKY MaTeMaTUueCKuX
3aKOHOMEPHOCTeM, 00BEeKTOB, 3a/lay, PellleHU, pacCy’KeHHi, BOCTIPUMMUNBOCTD
K MaTeMaThueCKUM acreKTaM pa3/MuHbIX BUJIOB UCKYCCTBa;

5) ¢u3ruecKoro BOCUTAHUA:

chOpMUPOBAHHOCTh yMEHUsSI TIPUMEHSITb MareMaThuecKve 3HaHUSI B
WHTepecax 3/10pOBOro 1 6e3ormacHoro obpasa »K1M3HH, OTBETCTBEHHOE OTHOLLIeHHe K
CBOEMY 3/I0POBBIO (3/]0pOBOe THMTaHWe, COA/laHCHPOBAHHBLIM DPEXUM 3aHSATHH H
OT/IbIXa, peryssipHasi ¢u3nueckasi akTUBHOCTb), (pU3nueckoe COBepIlIeHCTBOBAaHUE
TIPU 3aHSATHSIX CMIOPTHBHO-03[0POBUTEIBHOU [1eTeTbHOCThIO;

6) TpyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHWE IIeHHOCTH TPYAOMI00Us, WHTepec K
pa3nuuHbiM  chepaM  TpodecCUOHATBLHOM  [1eATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKEeHUsIMH, yMeHHe COBepIllaTb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccur W peanu30BbIBaTh COOCTBEHHbIE >KM3HEHHbIe TIJIaHbI,



TOTOBHOCTH M CIOCOOHOCTH K  MaTreMaTMuecKoMy  o0pa3oBaHHI0 U
camMo00pa30BaHUI0 Ha TIPOTSHKEHWM BCEM J>KU3HM, TOTOBHOCTH K aKTUBHOMY
YUaCTHIO B PEIlIeHUH MPaKTUUYeCKUX 3a/lay MaTeMaTHUeCKOW HaIlpaB/IeHHOCTH;

7) 3K0/IOTHYeCKOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYpbl, TIOHMMaHWe BJUSHUS
COLIMaTbHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TPUPOAHON M COI[MA/IbHOM
cpezibl, 0CO3HaHUe T7106a/TbHOTO XapaKTepa KOJOrHUeCKUuX mpobieM, OpyueHTarus
Ha TIpUMeHeHWe MaTeMaTUYeCcKWX 3HaHWW [ pelleHus 3afiad B 00sacTH
OKpY>Karollleld Ccpeibl, TIaHUPOBaHWE TIOCTYNIKOB M OLIEHKM MX BO3MOXXHBIX
MOCJIeICTBUM /11 OKPY>KaroLLler Cpefibl;

8) HeHHOCTH HAYYHOr0 NMO3HAHUA:

cchOpMHUPOBAaHHOCTh MHMPOBO33DEHHS], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKM W  OOIEeCTBEHHOW TMPAKTUKH, TIOHAMaHHUe
MaTeMaTUueCKOW HaykKu KakK cdepbl uesoBeYecKOW [esTebHOCTH, 3TarioB eé
Pa3BUTHS W 3HAUMMOCTHM /ISl Pa3BUTHSA LUBUIM3AI[UM, OBJIaJIeHHE S3bIKOM
MaTeMaTUKH W MaTeMaTH4YecKOW KYJbTYpOM KakK Cpe/CTBOM TIO3HAHWS MMpa,
TOTOBHOCTb OCYII[ECTB/ISATb TIPOEKTHYIO U HCC/Ie/JOBaTe/bCKYIO [leATebHOCTh
VHAVBUIyaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe el CTBHUS

Ba3oBble lorHyecKue JeiCTBHs:

BLISIB/ISITH M XapaKTepU30BaTh CYI[eCTBeHHbIe TPU3HAKA MaTeMaTHyeCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHWH MEXAy TOHATHUSMH, (HOPMYIMPOBATh
oripefie/ieHUs TIOHSATHM, yCTaHABIWBATh CYIIIeCTBEHHBIN MMPU3HAK K/laCCU(HUKAIIH,
OCHOBaHWUs /17151 000011IeHNs U CpPaBHEeHUsI, KpUTepUH TTPOBOAVMOTIO aHa/In3a;

BOCTIpUHKMAaTh,  ¢GOpMy/iMpoBaTb U  MpeoOpa3oBbIBaTh  CYXK/AEHUS:
yTBepAUTe/IbHbIE U OTPHUIlaTe/IbHbIe, e IMHUUHBIE, YaCTHBIE U 00IIHe, YCIOBHBIE;

BBISIB/ISITH MaTeMaTHUeCKUe 3aKOHOMEepPHOCTU, B3aMOCBSI3U U IMPOTUBOPeUNs
B (hakTax, AAHHBIX, HAO/MIO/IEHUSIX W YTBEPXKJEHUSX, TpeAjaratb KpUTEePUU [Ist
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUNH;

JlelaTb BBIBOZIBI C HCIIOJb30BaHHWEM 3aKOHOB JIOTHKH, A€JyKTHBHBIX U
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOuUeHHUH 110 aHa/IOTHH;

TIPOBO/IUTH CAMOCTOSTETFHO /I0Ka3aTe/hCTBa MaTeMaTUUeCKUX yTBepKAeHU
(TIpsiMble U OT TIPOTHMBHOTO), BLICTPAUBATh apI'yMeHTALUI0, TIPUBOAUTh TIPUMEphI U
KOHTPITPUMEpPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>K/I€HHUS Y BBIBOIBI;

BbIOMpaTh crocob perieHusi yueOHOW 3ajauM  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pellleHWs, BbIOMpaTh Haubosee  TOAXOJAIMA C  YYETOM
CaMOCTOSITe/TbHO BblZIe/IeHHBIX KPUTEPHER).



Bba3oBble ucc/IeioBaTe/IbCKHe 1efCTBHS:

WCII0/Ib30BaTh BOIPOChl KakK MCC/IeloBaTebCKU WHCTPYMEHT TO3HaHUS,
dbopMynvMpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  [pOTHBOpeure,  TpobsemMy,
yCTaHaB/IMBaTh MCKOMOe W JlaHHOe, (hOpMHpPOBaTh TMIIOTE3y, apryMeHTUPOBAaThb
CBOIO TO3ULIUI0, MHEHMUE;

TIPOBO/JJUTh CaMOCTOSITE/IbHO CIJIAHUPOBAHHbIM 3KCIIEPUMEHT, UCC/Ie[0BaHUe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTe MaTeMaTUueCKOro 00beKTa, siBjieHus], Mpoliecca,
BBISIB/IEHUIO 3aBUCUMOCTeN MeXXy 00beKTaMu, sIBJIEHUsIMU, TIPOLieccaMu;

CamMoCTOSTeNbHO (hOopMyMpoBaTh 000OIEHUs ¥ BBIBOABI TI0 pe3yJbTaTaM
TIpOBeJEHHOTO  HAO/MIOZleHWsl, WCC/IeOBaHUs, OL[eHWBaTh  JOCTOBEPHOCTH
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMI;

MPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHeE TIPOLeCCa, a TakXKe BbIJIBUraTh
TIpe/INI0/I0’KeHHsI O er0 Pa3BUTHUU B HOBBIX YC/IOBUSIX.

Pabora ¢ ua(popmanmeii:

BBISIB/ISITH JeULUThl UHPOPMAaLUK, JaHHbIX, HEOOXOAUMBIX [/l OTBeTa Ha
BOMPOC U [i/1s1 pellieHust 3a/jauy;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHUKOB PA3/IMYHBIX TUIIOB, aHATM3HUPOBATh,
CUCTEMaTU3UPOBaTh W MHTEPIPETUPOBATh MH(OPMALMI0 pa3/iMyHbIX BUAOB U
dbopm TipeficTaB/IeHNS;

CTPYKTYpUpOBaTh WH(GOpMaLMIO, TIPeJCTaB/sATh €€ B pas3lMuHbIX (opmax,
W/UTFOCTPUPOBATh Tpaduuecky;

OLIeHUBaTh HaJ&XHOCTh vH(dOopMaLumn 1o CaMOCTOSITE/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe [[eHCTBUSA

Oo0menue:

BOCTIPUHUMATh ¥ (DOPMYMPOBATh CYKIEHUs B COOTBETCTBUM C YCJIOBUSIMH U
1essMu  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHUS B
YCTHBIX U TNHCbMEHHBIX TEKCTaX, JABaTh MOSCHEHHUS 110 XOJy PeIleHHs 3ajau,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[IeHHUSI 3aflaBaTh BOIPOCHI TI0 CYI[ECTBY 0OCY>KIaeMOUM TeMBbl,
1pob/iemMbl, pelllaeMOl 3ajiaud, BBLICKA3bIBaTh H/EH, HalleJIeHHble Ha TIOMCK
pelLleHus,, COIMOCTaB/ATh CBOU CYXKIEHHS C CYXKIEHHSIMH JPYTMX Y4YaCTHHKOB
Jvajiora, 0OHapy>KHUBaTh pa3/Mule W CXOZCTBO IO3UI[MH, B KOPPEKTHOM (hopme
dhopMy/TpoBaTh Pa3HOTIACHs], CBOM BO3PaKeHMUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PellleHus 3a/auu, IKCIIepuMeHTa, UCC/IeoBaHus,
IIPOEKTa, CaMOCTOSITE/IbHO BBIOMpaTh (DOpPMAT BBICTYIUIEHHS C YYETOM 3ajay
TIpe3eHTali 1 0COOEHHOCTeH ayIUTOPUH.

Pery/isTUBHBbIe YHUBepCca/ibHbIE yueOHbIe AeliCTBUA



Camoopranusanus:

COCTaB/ISATh IJIaH, arTOPUTM pelleHUs 3a/lauM, BbIOUpaTh Crioco0 pelieHus ¢
YUETOM HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHUPOBAaTh BaPUAHTHI PeIeHni ¢ YUETOM HOBOW WHGMOpMAI[UH.

CaMOKOHTPOJIb, SMOLHOHA/TbHBINA HHTE//IEKT:

B/a/leTb ~ HaBbIKAaMK  TI03HaBaTe/JIbHOM  peyieKCMM  KaK ~ OCO3HaHHs
COBepIIIaeMbIX [eHCTBHUH W MBICUTE/LHBIX MTPOLIECCOB, UX Pe3y/IbTaTOB, B/IAZIETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca W pe3ysbTara pelleHus
MaTeMaTUUeCKOM 3aJauu;

TIpe/IBUJeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh TMPY PeIlleHrH 3ajaud,
BHOCHTb KOPPEKTUBHI B [IeSITE/TbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/ILCTB, aHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa e/ U yC/IOBUSM, OOBSICHATD TPUUMHBI
JNOCTYKeHUS] WM He[OCTHXKeHUsI pe3y/bTaToB esiTe/IbHOCTH, HaXOAUTh OIIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas JjesiTe/IbHOCTh:

MOHUMAaTh M UCIIO/Ib30BaTh MPeUMYyIiecTBa KOMaHAHONW W WHAWBHUAYaTbHON
paboThl Mpu pelleHUA yueOHBIX 3a/@4y, TIPUHMMATh 1ieJib COBMECTHOMU
JesITe/IbHOCTH, TIJIAaHWPOBATh OpPraHW3al[di0 COBMECTHOH paboThl, pacrpezessiTh
BUJBI paboT, [OroBapuMBaThbCsA, OOCYKZAATb TIPOI[eCC W pe3y/bTaT paboThl,
00600111aTh MHEHUSI HECKOJIBKUX JTFO/1e1;

y4acTBOBaTh B I'PYIIIOBBIX (hopMax paboThl (00CyxaeHus, 0OMeH MHEHHH,
«MO3TOBbIe IITYPMbl» W HHbIE), BBINOJHATb CBOK YacTb pabOTBl U
KOODAWHUPOBaTh CBOW JEMCTBUS C JPYTMMHM WieHaMH KOMaH/bl, OI|eHWBATh
KaueCTBO CBOETO BKJajia B OOIIMI MPOAYKT T10 KPUTEPHsM, C(hOPMY/IHPOBAaHHBIM
yuaCTHUKaMU B3aUMO/IeCTBYSI.

INPEAMETHBIE PE3YJ/IBTATBI

K konily obyuenus B 10 ksracce 0OydYarOIIUIACS TIOMYUYUT CIIeAYIOIIHE
TipeIMeTHbIe pe3y/IbTaThl TI0 OT/e/bHBIM TeMaM pabodeil rporpaMMbl yueOHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOT0 aHa/Ini3ax:

Uuc/ia 1 BBIYUC/IEHUA:

cBOOO/IHO OIEepUpPOBaTh TIOHATHSMU: paljiOHa/bHOE YKC/I0, OecKOHeuHas
nepuoAnueckass Apobb, TPOIEHTHI, HpPpalMOHA/TBLHOE UKMC/I0, MHOKeCTBa
PaLMOHAJIbHBIX U J€MCTBUTETbHBIX YMCET, MOAY/Ib JEUCTBUTENBHOIO UKCIIa;

TIpUMEHSITh 1poOW UM TIPOLIEHTHI [Jisi pellleHus] TIPUKAaAHbIX 3a/au U3
pa3/IMYHbIX OTpac/iel 3HaHWW U pealbHOM )KWU3HHU;

TIPUMEHSITb NPUOIKEHHBIE BHIUMC/IEHNS, TIPABWIA OKPYT/IeHUs], IPUKUJKY U
OLIeHKY pe3yJ/ibTaTa BbIUHMC/IEeHUN;



cBOOOIHO OMeprpoBaTh TOHSATHEM: CTeTlleHb C 1ieJIbiIM TI0Ka3aTesieMm,
VICII0J/1b30BaTh MOAXOASIIY0 (hOPMY 3aluCH [1eMCTBUTETbHBIX UMCes JJ1s1 PelleHus
MpaKTUYeCKHX 3a/lau Y Mpe/CTaB/IeHUs] JaHHbBIX;

cBOOO/IHO OTEepPUpPOBaTh TOHATHEM: apu(MeTHUeCKHUH KOpeHb HaTypalbHOMN
CTeTeHu;

cBOOO/IHO OTIePUPOBATh MOHSATHEM: CTelleHb C pallMOHA/IbHBIM MT0Ka3aTeseMm;

CcBOOOJHO OIepupoBaTh TMOHATHUSAMU: JIOTapudM UHUCIa, [[eCATAYHbIE U
HaTypaJibHbIe JIOrapu(pMbl;

cB0OO/IHO OTepHpOBaTh TIOHATHSMU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHTeHC
YMCIOBOTO apryMeHTa;

OrnepupoBaTh MOHATUSIMU: aPKCHHYC, aDKKOCUHYC W apKTaHTeHC UHC/IOBOTO
aprymeHTa.

YpaBHeHHua U HepaBeHCTBaA:

cBOOO/IHO OTepUpOBaTh TOHATUSMU: TOXKAECTBO, YpaBHeHHWe, HePaBeHCTBO,
PaBHOCW/IbHbIE YDAaBHEHUS U YDaBHEHUsI-CJ1e/[CTBUSI, PABHOCU/IbHbIE HEPAaBEHCTRBaA;

NIPUMEHSATb pPa3/UuUHble METO/[bI peIlleHHsI PpalMOHA/JIbHBIX U JIPOOHO-
palLMOHA/IbHBIX yPABHEHWM, TIPUMEHSTb METOJ, WHTEpPBaJOB [Jig pelleHUs
HEpaBeHCTB;

CcBOOOJHO OIepupoBaTh TOHATHSMU: MHOTOU/IEH OT OJIHOW IlepeMeHHOM,
MHOTOU/IeH C Le/bIMU KO3(ppulMeHTaMy, KOPHM MHOIOU/IeHa, IIPUMEHSTh
Jle/leHre MHOTOuJleHa Ha MHOTOWIeH C 0CTaTKoMm, Teopemy be3y u Teopemy Bueta
[/1S1 peleHus 3a/ay;

CcBOOOJHO OMEepupoBaTh TOHATUSIMU: CHUCTeMa JIMHEeWHbIX ypaBHEHWH,
MaTpulia, OMNpeAeJuTe/ib MaTpullbl 2 X 2 W ero TeoOMeTpUYeCKUWd CMBICI,
WCII0/Tb30BaTh CBOWCTBA OMpeJe/uTesiss 2 X 2 g BbIUWC/IEHUS €r0 3HauyeHus,
TPUMEHSTh ONpeJe/UTeNd [/l pelleHus CUCTEMbl JIMHEMHBIX YpaBHEHUH,
MO/Ie/IMpPOBaTh peasibHble CUTYALIUM C MOMOILbI0 CUCTeMbl JITMHEHWHbIX YpaBHEHUH,
VICCIeloBaTh TIOCTPOEHHbIE MOJeNW C ITIOMOLbI0 MAaTpul] M OIpeJe/uTesen,
VIHTEPIIPeTHUPOBATh MOyUYeHHbIU pe3y/bTar;

WCIIO/Tb30BaTh CBOWMCTBA [IeHCTBUM C KOpPHAMM [ TipeoOpa3oBaHus
BBIDA)KEHU;

BBITIO/THATH MpeoOpa30BaHMs UKCIOBLIX BBIDAYKEHUH, COZiepyKalliX CTeIeH! C
paLMOHA/IbHBIM TTOKa3aTesieM;

VICII0/Tb30BaTh CBOMCTBA norapumMoB ine| npeobpa3oBaHus
norapu(mMuyeckKux BbIpayKeHUH;

cB0OO/IHO OTepHpoBaTh TMOHATHSMU: WppPALMOHA/IbHbIE, TIOKa3aTe/lbHble U
norapupmMuyeckre ypaBHeHUs, HAXO/JUTh UX pellieHHs C IOMOIIbI0 PABHOCU/IbHBIX
Tepexo/ioB WK OCYILeCTBJIsI IPOBEPKY KOPHew;



TIPUMEHSITb OCHOBHBIE TPUTOHOMeTpUuecKre GopMyJibl jis TIpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BbIDA’KEHU;

cBOOOIHO OmepupoBaTh TOHSITUEM: TPUTOHOMETpUUECKOe ypaBHeHUe,
NpUMeHSITh ~ HeoOXxoguMble  (QOpPMy/bl  [jii  pelleHUus] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHW;

MO/leTMpOBaTh peajibHble CUTyalldd Ha s3blke anreOpbl, COCTaBJISATh
BbID@KEHUs, YypaBHEHMsl, HepaBeHCTBA M0 YCJOBHIO 3aZlaud, WCCe/[0BaTh
TIOCTPOEHHbIe MO/Ie/IU C UCII0/Ib30BaHUEM arirapaTa aareOphi.

DyHKUUU ¥ rpaduKu:

cBOOO/IHO OTepUpOBaTh TOHATUAMU: (PYHKILIUS, CIIOCOOBI 3a/aHusi QYHKIUY,
B3aMMHO oOpaTHble GYHKIUM, Kommo3ulus GyHKUuM, rpaduk GyHKIUY,
BBINOJIHATE 3/IeMeHTapHbIe Tipeobpa3oBaHus TpapUKOB QYHKIIHIA;

cBOOO/IHO OTepUpPOBaTh TIOHATHSAMHU: 00/1aCTh OIpe/ie/leHUsT U MHO>KEeCTBO
3HaueHu (QyHKLUU, HYJIU PYHKLMHU, TPOMEXYTKH 3HaKOIIOCTOSTHCTBA;

cBOOO/IHO OMepupoBaTh TOHATUSMU: UETHble U HeuéTHble (YHKIUH,
nepuoAuueckrie QyHKLMU, MPOMEKYTKA MOHOTOHHOCTU (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMbI (YHKIMY, HauOosblllee W HauMeHbIllee 3HaueHWe GYHKIMM Ha
TIDOMEXKYTKE;

cBOOO/IHO OTepUpOBaTh MOHATHSMU: CTerleHHasi PYHKLUS C HaTypalabHbIM U
Lje/lbIM TOKa3aTreseM, rpaQuK CTerneHHOW (PYHKUMKW C HATypajbHbIM U LieJIbIM
roka3saresieM, rpa@uk KOpHS N-OM CTereHH Kak (DyHKUMM OOpaTHOW CTereHu C
HaTypa/ibHbIM MOKa3aTeseMm;

OTepupOBaTh TIOHATUSMU: JIMHEWHas, KBaZjpaTUUHas U JpOOHO-MHelHas
GYyHKLMM, BBITIOJIHSATE 3/IeMEHTapHOe UCC/e/loBaHue U MOCTPOeHNe WX TPa(UKOB;

cBOOO/IHO OTepupoBaTh TOHATUSMM: TIOKa3aTefbHass W JiorapubMudeckas
(GyHKIMH, WX CBOWCTBa W rpaduKd, WCMOJb30BaTh UX rpadUKu [/Is1 pelleHus
ypaBHEHU;

CcBOOOJHO OMepupoBaTh TOHSATUSMU: TPUTOHOMETPUYECKas OKPYKHOCTb,
orpejeseHre TPUTOHOMEeTPUUeCKUX (PYHKIMI YUC/IOBOTO apryMeHTa;

WCIO/Ib30BaTh rpaduku (GYHKUMA [Ji1  UCC/IeOBaHWs TIPOLIeCCOB U
3aBUCHMMOCTeN MpHY pellleHrH 3a/lay K3 APYTruX yueOHbIX MpeaMeTOB U peabHOU
)KU3HH, BbIpaXXaTb (hOpMy/IaMU 3aBUCUMOCTH MEX/y BeJIMUMHAMU;

Hauana MaTeMaTH4eCcKOro aHa/m3a:

cBOOO/IHO OTepHpoBaTh TOHATHSAMU: apudMeTHyecKasi U TeoMeTprUuecKas
nporpeccusi, 6eckoHeuHO yObIBarolljasi reoMeTpruyeckasi porpeccusi, JTUHeHHbIA 1
5KCMOHEHLMabHbIA POCT, (pOpMYyJia CJIOXKHBIX MPOLIEHTOB, UMETh Ipe/iCTaB/eHue
0 KOHCTaHTe;

WCII0J/Ib30BaTh TPOTPeCCUM i pelleHHrsi peabHbIX 3a/lau MPUK/IaJHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TTOC/IeJ0BATETLHOCTD, CITIOCOOBI 3a/JaHUs
1oC/ie/OBaTeIbHOCTe, MOHOTOHHblE M OrpaHWYeHHble T0C/e[0BaTebHOCTH,
MOHMMAaTb OCHOBBI 3apOXKJEHWsI MaTeMaTU4YeCKOro aHajv3a KakK aHaau3a
0eCKOHeYHO MaJbIX;

cBOOOIHO OTEpUpOBaTh TIOHATUSMH: HelpepbiBHbIe (YHKIUH, TOUKH
pa3phbiBa rpaduka GyHKI[MH, aCHMITOTHI Tpadrka QyHKLIUY;

cB0OO/IHO oOrepupoBaTh MOHsATHEM: (GYHKIMs, HelpepbiBHasi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTpepbIBHbIX (DYHKI[WH /IJis pellieHus 3a/ay;

cBOOOIHO oOTepupoBaTh IIOHATHUSIMHU: TiepBas W BTOpas TMPOU3BOJHBIE
(byHKIMH, KacaTe/bHasi K rpaduKy GhyHKIUY;

BBIUMC/IATH TIPOU3BOZIHBIE CYMMBbI, TIPOM3Be/IeHHs, YaCTHOTO U KOMITO3ULIUU
JBYX (DYHKILMM, 3HaTh IIPOU3BO/IHbIE 3/IeMEeHTapHBIX (PYHKLUM;

WCII0/Tb30BaTh TeoMeTpuueckuii U (U3MUeCcKU CMbIC/T TTPOU3BOJHON IS
pelleHus 3aZau.

MHoxecTBa M JIOTUKA:

CcBOOOJHO  OmMepupoBaTh  IMOHATUSMH: MHOXXECTBO,  OTepalyu  Haf
MHO>XXeCTBaMU;

WICII0J/Ib30BaTh TEOPETUKO-MHOXKeCTBEHHBIW arrapaT /Jis OlMCaHus pPeasibHbIX
TIPOL[eCCOB U SIBJIEHUM, TPU pellleHnH 3a/jad U3 JPyrux yueOHbIX MpeMeTOoB;

CcBOOOJHO OTepupoBaTh TOHSATUSMU: OIpejie/ieHre, Teopema, ypaBHeHue-
C/ieICTBUE, CBOMCTBO MaTeMaTH4eCKOro 00beKTa, J0Ka3aTe/lbCTBO, PABHOCU/IbHbIE
ypaBHEHUsI U HepaBeHCTBa.

K xonily obyuenuss B 11 kjacce oOydyaroIuiicsi TMOMYUYUT CJeAyOIIHe
TipeJMeTHbIe pe3y/bTaThl TI0 OTAE/NbHBIM TeMaM paboueil TIporpamMMbl yueOHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/Ii3a»:

Yucia v BBIYMC/I€HUA:

cBOOO/IHO oOMepypoBaTh TMOHSATUSIMU: HaTypajibHOe W 1ieJioe  UHMCIIO,
MHOXXEeCTBa HaTypaJ/IbHbIX W Le/IbIX YMCeJI, WCI0/Ib30BaTh MPU3HAKU [eTUMMOCTH
uenbix yncen, HOZl u HOK HaTypanbHbBIX urces AJisl pelieHus 3ajay, IIPUMeHSITh
anroputMm EBkinja;

cBOOO/IHO oOmepupoBaTh TMOHATHEM OCTaTKa II0 MO/AYJI, 3alvChIBaTh
HaTypaJ/ibHble UKCJ/la B Pa3/IMUHbIX [MO3ULIMOHHBIX CUCTeMaxX CYUCIIeHHS;

cBOOO/IHO OTMepUpOBaTh TOHATHSAMH: KOMIUIEKCHOE YHC/IO U MHOXKECTBO
KOMIUIEKCHBIX UMCeJl, TPeZCTaB/sATh KOMIUIEKCHbIe uuc/ia B anrebpandeckoi u
TPUTOHOMETPUUYECKOM (pOopMe, BBIMOMHATE apu(pMeTHUecKre ornepalydd C HUMHU U
n300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHHua U HepaBeHCTBaA:



cBOOOJHO OMepupoBaTh MOHSATHSIMU: HMPpPALMOHA/bHbIE, TIOKa3aTesbHble U
norapu(MrYecKue HepaBeHCTBA, HAXOJWTb WX pelleHHuss C  T[OMOILBIO
PaBHOCWIBbHBIX MIEPEXO/IOB;

OCYLL[eCTB/IAITh OTOOpP KOpHeW TpH pelieHud TPUTOHOMETPUUeCKOTro
ypaBHeHus;

cBOOOJHO OMepUpoBaTh TMOHATHEM TPUTOHOMETPHUYeCKoe HepaBeHCTBO,
NpUMeHsATb ~ HeoOXoAumble  (GOpPMYJbl i pellieHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HePaBEHCTB;

cBOOOJHO OTepupoBaTh MOHSATUSAMU: CUCTeMa U COBOKYIHOCTb YpaBHEHUMN U
HEpaBeHCTB, PaBHOCUJIbHbIE CUCTEMbI U CUCTEMbI-C/Ie/ICTBUSL, HAXOAUTh PeLleHUs
CUCTEMBI M COBOKYMHOCTEH palMOHa/bHbIX, UPPaLMOHa/IbHbBIX, MTOKa3aTe/lbHbIX U
norapu(pPMUyYeCcKrx YpaBHeHU U HePaBeHCTB;

pellaTh paLMOHaJIbHBbIe, vppaLoHabHble, TOKa3aTesbHbIe,
norapu(mMryeckue U TPUTOHOMETPUYECKHMEe YpaBHEHWs] U  HepaBeHCTBa,
coJiepKalliyie MOAyJId Y TlapaMeTphl;

MIPUMEHSATH rparueckrie MeTOAbI /ISl pellleHrs ypaBHEeHUU Y HEPaBeHCTB, a
TaK)Ke 3a/lau C apameTpaMuy;

MO/Ie/IMpOBaTh peajbHble CUTyallUd Ha s3blKe aaredpbl, COCTaBJISAThH
BBID&)KEHUS], YDABHEHUS, HEPABEHCTBA Y MX CUCTEMbl IO YC/AOBHMIO 3a/jauM,
UCC/ieloBaTh TIOCTPOEHHbIE MOJIe/IM C WCIO/Ab30BaHWEM arirapara anreOpehl,
VHTEpIIPeTUPOBATh MOTyYeHHbIN pe3y/bTar.

DyHKIMU ¥ rpaduKu:

CTPOUTh TrpayKy KOMMO3ULMM (PYHKLUKA C TIOMOLLBIO 3/€MEHTapHOro
VICC/IeIOBAHUS U CBOWCTB KOMIO3ULMU ABYX (DYHKLIUM;

CTpOUTh TeoMeTpUyeckre oO0pa3bl ypaBHEHWM W  HepaBeHCTB Ha
KOOP/JMHATHOM TIJIOCKOCTH;

cBOOOIHO  OrepupoBaTh TMOHATUSIMU: TpadUKU TPUTOHOMETPUUECKUX
(yHKLIHiA;

NPUMEHATb (YHKLMMU [JI1 MOJE/JWPOBAHUS M HCC/Ie[OBAaHUS peaslbHbIX
TIPOL[eCCOB.

Havana MaTeMaTH4eCKOro aHa/im3a:

VICII0J/Ib30BaTh MPOU3BOJHYIO [I/IS1 UCC/IeJ0OBaHUS (PYHKL[MM HA MOHOTOHHOCTb
Y SKCTPEMYMBI;

Haxo/WTh HauboJsiblllee U HaMeHbIllee 3HaueHUst GYHKLIMK HelpepbIBHOW Ha
OTpEe3Ke;

VICTI0/Ib30BaTh IPOM3BOJHYHO [/ HAaXOXKJEHUsS HauIyullero pelieHusl B
NpUK/IaJHBIX, B TOM 4YKHCJIe COLMaTbHO-35KOHOMUYECKMX, 3ajadax, /s
orpefieJieHUs] CKOPOCTU W YCKOpEeHMsl TMpolecca, 3aJaHHoro (opmy/od HWu
rpaukom;



cB0OOIHO oOmeprpoBaTh TOHATHUSIMU: IepBOOOpa3Hasi, oOrpe/enEéHHbIN
WHTerpaj, HaXOJWTb TiepBooOpa3Hbie 3/eMeHTapHbIX (YHKIUNA U BbIUKCISITH
uHTerpas no gopmysne HotoToHa-JlelibHUIIa;

HaXO/UTh IJIOIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJT C TIOMOIIIbI0 UHTerpasa;

VMeTb TpeJiCTaB/eHue O MaTeMaTHYeCKOM MO/e/IMPDOBAaHUM Ha TpuMepe
cocTaB/ieHUs AuddepeHIMaTbHBIX YPaBHEHUM;

pelliaTh TPUK/IaJHbIe 3alaud, B TOM 4YUCJIe COLIMATbHO-9KOHOMUUYECKOTO U
¢du3rueckoro xapakrepa, CpeJjiCTBAMU MaTeMaTHYeCKOro aHau3a.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJIeKTPOHHBbIE
Ne HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
KoHTpO/IbHBI IIpakTHYeckue
n/n NMporpaMmsbI Bcero oOpa3oBaTe/bHBIE
e padoTsI padoThI pecypen:
MHOXeCTBO [eMCTBUTE/IbHBIX YHCe.
1 MHorouneHsl. PaliioHa/nibHble ypaBHEHUs U 94 1
HepaBeHCTBa. CHCTeMbI JIMHENHBIX
ypaBHeHUI
5 ®yHkuK U rpaguku. CreneHHast GyHKLUS C 1 1
L{e/IbIM TI0Ka3aTesieM
3 ApudmeTruecKkuii KOpeHb N-0M CTereHu. 15 1
VppaijoHanbHble ypaBHeHUS
4 [MTokaszaTenbHas pyHKUMs. [Toka3aTe/nbHbIe 10 1
ypaBHEeHUsI
5 Jlorapupmuueckast GyHKLUS. 18 1
JlorapudmMuueckye ypaBHeHUsI
6 TpuroHoMeTpruecKre BbIpaKeHUs U 27 1
ypaBHeHUs
[TocnenoBaTe/IbHOCTU U IIPOTPeCCUU 10 1
HenpepriBHble pyHKLMU. [Ipori3BogHast 20 1
9 [ToBTOpeHUe, 060011[eHIe, CHCTeMaTU3alUs c 5
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 K/TACC

KosmuecTBO uacoB JJ/IeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudposBbIe)
n/n NMporpaMmsbI Bcero KonTponkHbt Ipaxkriyeckue oOpa3oBare/IbHBIE
e paboTsI padoThI pecypest
1 WccnenoBanue GyHKIIMM C TOMOILIBIO 99 1
TIPOM3BOJHOM
2 [TepBoOOpasHas ¥ UHTerpas 12 1
3 ['padyiky TPUTOHOMETPUUYECKUX (PYHKLIUM. 14 1
TpuroHomeTpruecKre HepaBeHCTBa
4 VppaijoHanbHble, TIOKa3aTe/lbHbIe U 94 1
norapyuMuuecKre HepaBeHCTBa
KowmruiekcHbie yncia 10 1
HartypanbHble ¥ 1je/ble yncia 10 1
CucTreMbl paljMoOHaIbHbBIX, KPPALMOHATBHBIX
7 ToKa3aTe/IbHbIX U JIorapu(pMUUIecKux 12 1
ypaBHEHUH
8 3a/lauu C mapameTpamu 16 1
9 [ToBTOpeHUe, 060011[eHIe, CHCTeMaTU3alUs 16 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
KonnyecTrBo yacos 1 JJ/IeKTPOHHBIE
aTra
Ne nudpoBbie
Tema ypoka KontposbHbie | IIpakTHyeckue | H3YyUE€HH
n/n Bcero o0Opa3oBare/IbHBIE
paboTsI pabdoThI A
pecypchl

MHoO>XeCTBO, OrepaLvy HaJ, MHOXKeCTBaMu

1 . 1 01.09
Y UX CBOUCTBA

2 HMuarpammsl Ouinepa-BenHa 1 04.09

3 [IpumeHeHVe TeOpeTUKO-MHO)KeCTBEHHOIO 1 07.09
armapara Jisl peleHus 3a4au '
ParnoHasnbHbIe urcia. OObIKHOBEHHbIE U

4 JleCITUUHBIEe IPOOH, ITPOLIEHTHI, 1 07.09
beckoHeuHble TIepUoOANUecKre Jpobu
ParrioHanbHbIe urcia. OObIKHOBEHHBIE U

5 JleCSITUYHbIe pOOU, TPOLIEHTHI, 1 08.09
OeckoHeuHbIe TIEPUOANUECKHe P00

6 [TpumeHeHye ApoOel 1 TIPOLIEHTOB ISt 1 11.09
pelLleHrs NPUK/IaJHbIX 3a[a4y ’

7 [TpumeHeHye ApoOel 1 TIPOLIEHTOB ISt 1 14.09
pelleHus: NPUK/IaJIHbIX 3a7a4 '
HeticTBUTeTbHBIE UKC/ia. PaljioHa/lbHbIe U

8 1 14.09
HppaLMOHaJIbHbIE YKC/Ia
ApudmeTrueckure oreparu C

9 PU P par 1 15.09
JleCTBUTEeJIbHBIMY YMC/IaMU

10 Moaynb AelCTBUTEeBHOTO UKCJ/ia U ero 1 18.09




CBOMCTBA

HPI/I6J'II/I}KéHHbIe BbIUMCJ/IEHUA, ITPaBUJ/Id

11 OKpYIJIeHUs, IIPUKU/IKA U OLIeHKa 21.09
pesy/ibTaTa BbIYUCIEHUN
OcCHOBHBIE METO/IbI PeLleHUs Le/IbIX U

12 pOoOHO-palOHATEHBIX YPaBHEHUH U 21.09
HepaBeHCTB
OcHOBHbIE METO/bI PeLleHUs Le/IbIX U

13 ZIPOOHO-palMOHATBHBIX YpaBHEHUN U 22.09
HepaBeHCTB

14 BxopHasi KOHTpO/ibHasi paboTa. 25.09
MHorousieHbl OT OZJHOU TepeMeHHOM.

15 [enenue MHOrou/sieHa Ha MHOTOYJIeH C 28.09
octaTkoM. Teopema besy

16 MHorousieHs! € 1jeJIbIMUA K03(pULieHTaMu. 28.09
Teopema Buera

17 Pemenne cucrtem JIMHeMHbBIX YpaBHEHUN 29.09

18 Perrenuve cucreM MMHEMHBIX ypaBHEHUN 02.10
MaTpuiia CUCTeMbl TUHEHHBIX ypaBHEHUH.

19 Ornpegenvresnsb I\U/lanHubl 2x2, Sro 05.10
reoMeTpUYeCKUN CMBIC/ U CBOWCTBA;
BBIYHC/IEHHE ero 3HaYeHUs!
Onpenenvrenib MaTPULIbI 2X2, ero

20 reoMeTpUYeCKUi CMBIC/I U CBOMCTBA; 05.10
BBIUHC/IEHHe ero 3HaueHUst

71 ITpriMeHeHue orpefesuTesIs [J1s pelleHus 06.10

CUCTEMBbI JINHEeHHBIX YPaBHEHUM




22

PerieHue MpUK/IaZHbIX 3a7iayu C TIOMOIIIBIO
CHUCTEeMbI JIMHEWHBIX YpaBHEeHUM

09.10

23

PerrieHre TIPUK/IaHBIX 3aZlau C TIOMOIIIBIO
CHUCTEeMbI JIMHEWHBIX YpaBHEeHUM

12.10

24

KoHTtpospHas pabota: "ParjioHanbHbIe
ypaBHeHHs1 ¥ HepaBeHCTBa. CHCTeMbI
JTMHEeWHbIX ypaBHeHUH"

12.10

25

dyHKUWS, criocoObl 3a/jaHus QYHKLH.
B3aumHuo obparHblie ¢pyHkuyn. Komrosuius

byHKIUH

13.10

26

I'paduk PyHKLMU. DieMeHTapHble
nipeobpa3oBaHus rpaUKoB (HyHKIUN

16.10

27

O6nacTb orpefiesieHHsi 1 MHOXKeCTBO
3HaueHUM QyHKuMU. Hynu ¢pyHKImu.
ITpoMeXXyTKH 3HaK ITOCTOSIHCTBA

19.10

28

UéTHble ¥ HeUETHbIE (PYHKIIUU.
[Tepuoanueckue GyHKIHH. [IpoMeXXyTKU
MOHOTOHHOCTU (PyHKLIUH

19.10

29

MakcruMyMbl U MUHUMYMbI QYHKLIWY.
Haubosibiliee 1 HauMeHblIlee 3HaUeHHe
(GYHKLIMY Ha TIPOMEXXYTKe

20.10

30

JlvHeliHasi, KBaZjpaTU4Hasi U APOOHO-
nvHelHast QyHKLUU

23.10

31

OJieMeHTapHOe UCC/eloBaHre U
rocTpoeHre rpadyKoB 3TUX QyHKIUI

26.10

32

DJieMeHTapHOe UCCejloBaHre U
rocTpoeHre rpadyKoB 3TUX QyHKIUI

26.10

33

CrereHb C LieJIbIM MOKa3aTesieM. bruHom

27.10




HeroToHa

CrerneHb C 1le/IbIM TOKa3aTesieM. BuHom

34 HeroToHa
CreneHHasi yHKLMS C HATYPaJIbHBIM U

35 11e/IbIM TTOKa3aTtesieM. E€ cBolicTBa 1
rpaduk

36 KourposnpHas pabota: "CrerneHHast
¢dbynkius. Eé cBoiictBa u rpaduk”

37 ApudmeTrueckuii KOpeHb HaTypaabHOM
CTereHU U ero CBOMCTBA

o ApudmeTruecknii KOpeHb HaTypaabHOM
CTereHU U ero CBOMCTBA

39 [Tpeobpa3oBaHus UMC/IOBBIX BhIpaXKeHHUH,
COJieprKalluX CTerleHu ¥ KOPHU

40 [Tpeobpa3oBaHMsI YMCTOBBIX BBIPAKEHHUH,
COJieprKalluX CTereHu ¥ KOPHU

41 [Tpeobpa3oBaHMsI YMCTOBBIX BBIPAKEHHUH,
cofep>KalluX CTereH! U KOPHU
VppauyioHanbHble ypaBHeHUsl. OCHOBHbIe

42 MeTO/bl pelleHus1 UppaLOHalIbHbIX
ypaBHeHHUH
VppaiyoHanbHble ypaBHeHUs1. OCHOBHbIE

43 MeTO/bI PellleHrs UpPalOHaIbHbIX
ypaBHeHU!H
VppaijyoHanbHble ypaBHeHUs1. OCHOBHBbIE

44 MEeTO/Ib! pellleHUs] UppaljiOHa/IbHbIX

ypaBHeHU!




PaBHOCU/IBbHBIE TTepeX0/ibl B PelleHUH

45 VppaLMOHa/IbHBIX YPaBHEHUM

46 PaBHOCW/IbHEBIE TT€PeXO0/ibl B PellleHUH
VppaLMOHa/IbHBIX YPaBHEHUM

47 PaBHOCW/IBbHBIE TTePeX0/ibl B PellieHUH
MppaLMOHAIbHBIX YpaBHEHUM

48 PaBHOCU/IBbHBIE TTepeX0/ibl B pelleHUH
MppaLMOHAIbHBIX YpaBHEHUM
CaoticTBa U rpaMK KOpPHS N-0l CTereHu

49 KakK (pyHKIMM 06paTHOM CTerneHu C
HaTypaJibHbIM TI0Ka3aTejieM
CgoiicTBa 1 rpadvK KOpHS N-0il CTerieH!

50 Kak (DYHKIMM 00paTHOM CTereHu C
HaTypaJ/bHbIM M0Ka3aTesieM
KonTposnbHas paboTa: "CoticTBa u rpaguk

51 KODHS Nn-oi cTernieHu. VppaljioHaabHbIe
ypaBHeHUs"

5 CrereHb C paljioOHaIbLHBIM TTOKa3aTeeM 1
eé CBOMCTBA

£3 CrerneHb C paljMOHaIbLHBIM TTOKa3aTeieM 1
eé CBOMCTBA

£l CrerneHb C paljMOHaIbLHBIM TTOKa3aTeieM U
eé CBOlCTBa

cc [TokaszaTtenbHast (PyHKLMS, €€ CBOWMCTBA U
rpaduk

56 Vcnonb3oBanue rpadyka QyHKLUN 7151

pellleHus1 ypaBHeHUN




Wcnonb3oBanue rpadvka QyHKLIUN 7151

57 . 1
pellleHys] ypaBHeHUN
[TokasaTenbHble ypaBHeHUs. OCHOBHbIE

58 MeTO/bl pellleHus IT0Ka3aTe/IbHbIX 1
ypaBHeHU!
[TokasaTtenbHble ypaBHeHUs. OCHOBHbIE

59 MeTO/b! pellleHUs IoKa3aTe/bHbIX 1
ypaBHEHUM
[Toka3aTenbHble ypaBHeHUs. OCHOBHBIE

60 MeTO/bl pellleHUs [10Ka3aTe/IbHbIX 1
ypaBHEHUN

61 KonTposnbHas pabota: "TToka3aTenbHast 1
¢yskuus. ITokasarenbHble ypaBHeHUs"

62 Jlorapudwm uncna. CBoiicTBa norapudma 1

63 Jlorapudwm uucna. CBoiicTBa norapudma 1

64 Jlorapugm uncsa. CBoiicTBa norapudma 1

65 [ecaTruHbIe U HaTypasbHbIe JT0rapu(Mbl 1

66 HecsTuHble ¥ HaTypasbHbIe JIOTapU(PMbI 1

67 [Tpeo6pa3oBaHue BbIpaKeHUH, COZleprKalLixX 1
noraprMbl

68 [Tpeobpa3oBaHue BbIPaKEHUH, COZePrKaILX 1
noraprMbl

69 [Tpeobpa3oBaHue BbIPaKEHUH, COZePrKaILX 1
noraprdMbl

70 Jlorapudmuueckasi GyHKLUsI, €€ CBOWCTBa U 1
rpaduk

rapudmudeckast pyHKLUS, eé CBOMCTBA U
71 Jlora ecka eé CBOUCTBA 1




rpaduk

Vcnonb3o0Banue rpadyka QyHKLWN 7151

72 pelleHusi ypaBHeHUU

73 HWcnonb3oBanue rpaduka QyHKIWN A5
pelleHusi ypaBHeHUM
Jlorapudmuueckre ypaBHeHUs1. OCHOBHbIe

74 MeTO/Ibl pellleHusl TorapuMUUeCKUX
ypaBHEHUN
Jlorapudmuueckre ypaBHeHUsi. OCHOBHbIe

75 MeTO/Ibl pellieHus JIorapruMUUecKux
ypaBHEHUM
Jlorapudmuueckre ypaBHeHUsi. OCHOBHbIE

76 MeTO/Ibl pellieHus JIoTapruMUUeCcKux
ypaBHeHHUI

7 PaBHOCH/IbHBIE TIEpeX0/ibl B PeLLIeHU!
norapuMUUeCcKUX ypaBHeHUN

78 PaBHOCH/TbHBIE IEPEXO0/Ibl B PELlIeHUU
norapu(MUUecKrX ypaBHEHUN

79 KoHTtponbHas pabora: "Jlorapudmuueckast
dbynkius. Jlorapudpmuueckue ypaBHeHus "

80 CHHYC, KOCHHYC, TAHT'€HC U KOTaHI'€HC
YMCIOBOrO apryMeHTa

a1 CHHYC, KOCHHYC, TAHT'€HC U KOTaHI'€HC
YKC/IOBOTO aprymMeHTa

82 APKCUHYC, apKKOCUHYC Y apKTaHT'€HC
YKCJIOBOTO aprymMeHTa

83 APKCHUHYC, aDKKOCHHYC Y apKTaHI'eHC




UHC/IOBOT'O dPr'yMEHTA

TpuroHomeTprueckasi OKpY>KHOCTb,

84 ornpeziesieHue TPUrOHOMeTPpUUYeCKUX 1
(byHKLIMI UKMC/IOBOTO aprymMeHTa
TpuroHomeTprueckast OKpy>KHOCTb,

85 orpeziesieHe TPUrOHOMeTPUUeCKHUX 1
(hyHKLIMI UKMC/IOBOTO aprymMeHTa

86 OcCHOBHbIe TPUTOHOMETpUUeCKHe (GOpMYJIbl 1

87 OcHOBHbIE TPUTOHOMeTpUYecKre PopMyJibl 1

88 OcHOBHbIe TPUTOHOMeTpUUecKre (PopMyJibl 1

89 OcCHOBHbIE TPUTOHOMETPUYECKUE (POPMYJIbI 1

90 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKIX 1
BBID&KEHUM

o1 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKUX 1
BbID&KEHUM

92 [Tpeobpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBID&KeHUIN

93 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKIX 1
BBID&KeHUI

94 PemeHnie TpUroHOMeTpUUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUueCKUX ypaBHEHUN 1

96 PerieHrie TPUrOHOMETPUUYECKUX YPaBHEHUM 1

97 PelieHne TpUroHOMeTpUYECKUX YpaBHEHUI 1

98 PemeHnie TpUroHOMeTpUUYECKUX YpaBHEHUN 1

99 Pemenne TpUroHoMeTpUUueCKUX YpaBHEHUN 1

100 PerieHrie TPUrOHOMETPUUYECKUX YPaBHEHUM 1




KonTposbHas paboTa:

101 "TpuroHomeTpruecKure BbIpaXKeHUs U
TPUrOHOMETPUYeCKUe ypaBHeH!s"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rocsiefioBaTe/IbHOCTeN. MeTof,
MaTemMaTUyeCcKor UHIYKLUU
MOHOTOHHBIE U OTpaHUUYEHHbIe

103 roc/ejoBaTe/IbHOCTU. MicTopust aHamv3a
OecKOHeYHO MaslbIx

104 ApudmeTrueckasi mporpeccust

105 ['eomeTpuyeckas rporpeccus

106 beckoHeuHO yObiBarolIjasi reoMeTpruUecKast
Tporpeccusi

107 CymMa 6ecKoHeuHO yObIBaroIIei
reoMeTpUUeCcKOM Nporpeccuu

108 JIMHeNHBIN U SKCTIOHEeHLMalIbHbIA POCT.
Uucno e. DopMysa C/I0KHBIX TIPOLIEHTOB

109 JIMHelHBIN U 3KCITOHEHLMA/IbHBIA POCT.
Uucno e. DopMyia C/I0KHBIX TIPOLIEHTOB

110 Vcrionb30oBaHre MPOrpeccuu AJist peleHust
peasibHBIX 3a/jau NPUK/IaJHOIO Xapakrepa

111 KonTposbHas paboTa:
"[TocnegoBaTeIbHOCTH U IPOrpeccun’

112 HenpepriBHbIE (YHKLIMM U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TPaUKOB
byHKIUH

114 CaoticTBa GyHKIMI HellpepbIBHBIX Ha




oTpe3ke

CpoiicTBa (yHKLMI HerpepbIBHbIX Ha

115
OTpe3Ke

116 MeToz, MHTepBaoB IS pelleHus
HepaBeHCTB

117 MeTog, MHTepBaoB /IS pelleHus
HEepaBeHCTB

118 MeTog, UHTepBa/IoB /IS pelleHus
HEepaBeHCTB

119 ITprMeHeHVe CBOMCTB HellpepbIBHBIX
(GyHKLMM 17151 pelleHUs 3a1a4y

120 ITpriMeHeHVe CBOMCTB HeIpepbIBHbIX
(GyHKLMM 17151 pelleHus 3a1a4y

121 [TepBasi 1 BTOpasi NpOU3BOJHbIE PYHKLUU

129 Omnpefienenre, reoMeTpuYeCKUM CMbICIT
TIPOU3BOJHOM

123 Ol‘[pE,E[EJ‘IEHI/Iue, (bu3rMyecKuii CMbIC
TIPOX3BOJHOU

124 YpaBHeHUe KacaTe/bHOM K rpauKy
byHKLMH

125 YpaBHeHMe KacaTelbHOM K rpaduky
byHKLMH

126 [TpousBo/iHbIE 3/1IeMEeHTapHBIX (YHKLUI

127 [Tpon3BogHbIe 371eMeHTapHbIX (PYHKLIWH

)8 ITpousBogHast CyMMBI, IIPOM3BeIeHus,
1 YaCTHOTO ¥ KOMMO3ULIMK (QYHKLUN
129 [IpousBozHas CyMMBbl, IIPOU3BE/|€HNS],




YaCTHOTO ¥ KOMMO3ULIMK QYyHKLUH

HpOI/IBBO,E[HaH CyYMMBEI, [TPOU3BEAEHUS],

130 YaCTHOT'O ¥ KOMITO3ULIMK (YHKLIMH 1
131 KoutpospHas pabota: "[IponsBognas” 1 1
139 [TorTOpEHMe, 060011[eHIe, CHCTEMaTH3aIUs 1
3HaHuU: "YpaBHeHUS"
133 [ToBTOpEHMe, 060011[eHIe, CHCTeMaTH3aIUs 1
3HaHUM: "DyHKIMN"
134 IIpomexkyTOuHas arrecTarus. 1 1
135 WTtoroBast KOHTpOJIbHasE paboTa 1 1
136 HOBTOPEHI/IE, 0000111eHMe, CHCTEMATHU3ALIUS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO uacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHYeckue
pPadoThI

Jara
HU3yUeHU
A

J/IeKTPOHHBbIE

nurdpoBbie
oOpa3oBare/IbHBIE

pecypchbl

[IpumeHeHVe TPOU3BOAHOU K
WCC/leIoBaHUI0 PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHVe TPOU3BOJHOU K
WCC/IeIoBaHUIO (PYHKLMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[TpumeHeHre TIPOU3BOHOM K
vccieoBaHuio GyHKIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMBbI

[TprMeHeHe TIPOM3BOAHOMN K
vcceoBaHuio GyHKIMI Ha
MOHOTOHHOCTh M 3KCTPEMYMBI

[TprMeHeHe TIPOM3BOAHOMN K
HccaeioBaHUIO (DYHKIMM Ha
MOHOTOHHOCTh ¥ 3KCTPEMYMbI

ITpriMeHeHVie IPOM3BOAHOM K
Yccie0BaHuI0 QYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

HaxoxxeHre HauboIbIIero u

HaMMeHbIIero 3HauyeHusd HenpeprBHOﬁ

(GyHKLMY Ha OTpe3Ke

HaxoxxeHre HanboIbIIero u




HauMeHbIIero 3HaueHus1 HerpepbIBHOM
(GyHKI[MM Ha OTpe3Ke

HaxosxaeHre Haubo/b1LIero 1
HauMeHbIIIero 3HaueHus! HellpepbIBHOU
(yHKL[MM Ha OTpe3Ke

10

HaxoxeHre Haubo/IbILero u
HauMeHbIlIero 3HaueHus1 HellpepbhIBHOM
(GyHKLMY Ha OTpe3Ke

11

HaxoxxeHre HanboIbIIero u
HavMeHbLIIero 3HaueHWs1 HelpepLIBHOM
(GYHKLMY Ha OTpe3Ke

12

HaxoykeHre Haubo/IbIIero u
HaWMEHBIIIero 3HaUeHUsT HelpephIBHOU
GyHKI[MM Ha OTpe3kKe

13

[TpriMeHeHVe IPOM3BOAHOM /ISt
HaxX0XK/IeHWsI Haulyylliero peleHus B
MPUK/Ia{HBIX 3a7jauax

14

[TpriMeHeHVe IPOM3BOAHOM /IS
HaXO0>KJeHUsl HaWTyulllero pelieHus B
NIPUKJIa/IHBIX 3a/layax

15

[TprMeHeHWe TIPOM3BOAHOMN /ISt
oripejie/ieHUs1 CKODOCTU U YCKOPeHUsI
riporiecca, 3alaHHoro ¢hopmyJioi Uiu
rpaguKomM

16

[TprMeHeHre TIPOU3BOHOM IS
orpe/ie/ieHUs1 CKOPOCTH U YCKOPeHUsI
rnpoliecca, 3a/jJaHHoro ¢hopmyJioi um
rpaduKoM




17 Komrosuiys hyHKIuN

18 Komnosunmsa QyHKumn

19 Komnosuims GpyHKImi

20 'eomeTpuueckrie 06pa3bl ypaBHeHHH Ha
KOODP/IMHAaTHOM TIJIOCKOCTU

71 'eomeTpuyeckuie 06pa3bl ypaBHeHHH Ha
KOODP/IMHAaTHOM TIJIOCKOCTH

29 KonTtposbHas pabota: "VccnenoBanue
(yHKILMM C TIOMOLL[bIO TPOM3BOJHON"

23 [TepBooOpa3Hasi, 0CHOBHOE CBOWCTBO
1iepBo00Opa3HbIX

24 ITepBoOOpa3HbIe 3/1eMeHTAPHBIX (YHKIIUH.
I[TpaBuia HaXOXKeHUs TIePBOOOPA3HBIX

o5 [TepBooOpa3sHbie 71eMeHTaPHBIX (HYHKIIAM.
[TpaBuia HaXOXKeHUs TIePBOOOPA3HBIX

26 Wurerpas. 'eoMeTpruuecKuii CMbIC
VHTerpasna

57 BrlumciieHe orpe/ie/IEHHOT0 UHTerpasa
o gopmysie HetoToHa-JIelibHUIa

)8 BrlumciieHe orpe/ie/IEHHOT0 UHTerpasa
o opmysie HetotoHa-JletibHuIa

79 [TpriMeHeHWe UHTerpasa /AJisi HaXOX/eHus
nioaze Miockux Guryp

30 [TpriMeHeHWe UHTerpasa /AJisi HaXOX/eHus
00BbEMOB reOMeTPUYEeCKHUX Tesl

31 [Tprmepr! peleHui AudQepeHIanbHbIX

ypaBHeHHUI




[Tpumepsl peltieHu AuddepeHIMaIbHBIX

32 .
ypaBHeHUI
MaremaTrueckoe MoJie/IupoOBaHNe

33 peasibHbIX MPOLIECCOB C TTIOMOIIbIO
I depeHIMaTbHBIX YPaBHEHUI

34 KonrpospHast pabota: "[TepBoobpa3Has u
uHTerpan"

35 TpuroHomeTpuyeckue GyHKLNH, UX
CBO¥CTBa U rpadvKu

36 TpuroHomeTtpuueckre GyHKLUH, UX
CBO¥CTBa U rpadvKu

37 TpuronomeTrpuueckre GyHKIUH, UX
CBOMCTBa U rpauku

38 TpuroHomeTpuyeckre GyHKLWH, UX
CBOWCTBA U rpavku

39 TpuroHomeTpuyeckre GyHKLWH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEM TPUrOHOMETPUYECKUX

40 yPaBHEHUH C TTOMOLL[bIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT60p KOpHe TPUrOHOMEeTPUYeCKUX

41 yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT60p KOpHe TPUroHOMEeTPHUYeCKUX

42 ypPaBHEHHH C TOMOILIBIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU

43 OT60p KOpHeil TPUroHOMeTpHUYeCKUX

ypaBHEHUH C TTOMOIIbIO




TPUTOHOMETPUUECKOMN OKPY>KHOCTU

Perienue TPUTOHOMETPpHUUECKHUX

44
HEepaBeHCTB

45 PemeHrie TpuroHoMeTprYeCKUX
HepaBeHCTB

46 PemieHre TpuroHoMeTprYeCKUX
HepaBeHCTB

47 PerieHrie TpUrOHOMETPHUYECKUX
HepaBeHCTB
KonTtposbHas pabota: "T'paduku

48 TPUTOHOMETPUUYECKUX (PYHKLIUM.
TpuroHomeTprUueckKre HepaBeHCTBA"

49 OcHOBHbIE METO/Ibl peLleHUs]
roKa3aTe/bHbIX HepaBEeHCTB

50 OcHOBHBIE MeTO/bI peLleHNs
roKa3aTe/bHbIX HepaBEeHCTB

£1 OcHOBHBIE METO/bI PeLleHNs]
roKasaTre/bHbIX HepaBeHCTB

5 OcCHOBHbIE METO/Ibl peLleHUs]
roKasaTre/bHbIX HepaBeHCTB

53 OcCHOBHbIE METO/Ibl peLleHUs]
norapu(MUUecKrX HepaBeHCTB

54 OcCHOBHBIE METO/IbI peLleHUs]
norapu(MUUecKrX HepaBeHCTB

55 OcCHOBHBIE METO/IbI peLleHUs]
norapupMUueckux HepaBeHCTB

56 OCHOBHBIE MeTO/IbI pellleHUsT




norapuMuuecKrix HepaBeHCTB

OcHOBHBIE MeTO/bI pelieHnda

> VppaLMiOHa/IbHbIX HEPaBEHCTB
cg OcHOBHBIE MeTO/IbI peLleHUs]
VppaLMiOHa/IbHbIX HEPaBEHCTB
cq OcHOBHBIE MeTO/IbI peLleHUs]
VppaLOHa/IbHbIX HEPaBEeHCTB
60 OcHOBHBIe MeTO/IbI pelleH s
VppaLOHa/IbHbIX HEPaBEeHCTB
61 I'papriueckre MeTO/b! peleHus
VppaLOHa/IbHBIX YPaBHEHUU
62 ['paduueckrie MeTo/bl perieHus
VppaLOHa/IbHBIX YPaBHEHUU
63 ['padrueckrie MeTo/bl perieHus
TIOKa3aTe/bHbIX YPaBHEeHNUH
64 I'padpriueckrie MeTO/ b pelLieHus
TOKa3aTesbHbIX HepaBeHCTB
65 I'padpriueckre MeTO/ bl pelLeHus
norapubMUUeCcKUX ypaBHeHUN
66 I'padmueckure MeTOAbI peLleHUs
7orapu(p)MrUUecKux HepaBeHCTB
67 I'padmueckure MeTOAbI peLleHUs
norapupmMuueckux HepaBeHCTB
['padryeckurie MeTOAbI pellieHNs!
68 TroKa3aTe/bHbIX U JIorapuMUUeCcKrx
ypaBHEHUM
69 ['pacdrueckurie MeTO/IbI pellieHus




TOKa3aTe/bHbIX U JIorapu(MUIeCKUuX
ypaBHeHUM

70

['padryeckurie MeTOABI pellieHUst
roKasaTe/lbHbIX U J0rapuMUYeCKUX
HepaBeHCTB

71

'padryeckuie MeTOAbI pellieHNst
roKa3aTe/IbHbIX U JIOrapu(PMUUeCcKrux
HepaBeHCTB

72

KonTtpospHas pabota: "VppauyoHanbHble,
TroKa3aresbHble U Jorapudpmuyeckre
HepaBeHCTBA"

73

KomruiekcHble urcia. Anrebpanueckast U
TpUTrOHOMeTpUuecKast (HOpMbI 3aTTUCH
KOMIIJIEKCHOT'O YKCJIa

74

KomruiekcHble urcia. Anrebpanueckast v
TPUTrOHOMeTpUuecKast OpMbI 3aTTUCH
KOMIIJIEKCHOT'O YKCJIa

75

ApudmeTrueckre orneparum C
KOMIL/IEKCHBIMU UMC/IaMU

76

ApudmeTrueckre orneparum C
KOMII/IEKCHBIMY YU CJIaMU

77

M3006pakeHre KOMIUIEKCHBIX UHMCesT Ha
KOOD/IMHATHOM TIJIOCKOCTH

78

N300pa’keHre KOMIUIEKCHBIX YHCesT Ha
KOOPZWHATHOM TIJIOCKOCTH

79

®opmyna MyaBpa. KopHu n-oii cTeneHu
13 KOMIUIEKCHOTO YMCJIa

80

®opmyna MyaBpa. KopHu n-oii cTeneHu




13 KOMIIJIEKCHOI'O YMCJid

HPI/IMEHEHI/IE KOMIIVIEKCHBIX UM CeJI 11

81 pelieHust (PU3MYECKUX U TeOMeTpUUeCKUX
3aza4

82 KontponbHasi pabora: "KomriekcHbie
yycia"

83 HartypanbHsble U 1je/ble yucia

84 HatypanbHbie u Ljesble yrciia

85 [IpumeHeHVe TIPU3HAKOB e/ IMMOCTH
L[e/IbIX YMCell

86 [IpumeHeHVe TIPU3HAKOB /e IMMOCTH
LieJIbIX YMCes

87 ITpriMeHeHVe IPHU3HAKOB [1eTMMOCTH
tesnslx yncen: HOJ v HOK

88 ITprMeHeHVe IPHU3HAKOB [1eTMMOCTH
uensix uncen: HOIO u HOK

89 ITpriMeHeHVe TIPU3HAKOB /1e/IMMOCTU
L[eJIbIX YMCeJI: OCTaTKU 10 MOAYJIHO

90 ITpriMeHeHVe TIPU3HAKOB /1e/IMMOCTU
Lie/IbIX YMCeJI: OCTAaTKU 10 MOAYJIHO
IIpumeHeHVe NIPU3HAKOB /1e/IMMOCTH

91 LieJIbIX uncest: anroput™m EBknuza asis
pelleHus 3a4a4 B LieJIbIX Ync/ax

9 KonTposnbHast pabota: "Teopust Liebix
yucesn"

93 Cucrema ¥ COBOKYITHOCTb YPaBHEHUU.

PaBHOCH/IBHBIE CHUCTEMBI U CUCTEMBI-




C/e/ICTBUSI

Cucrema ¥ COBOKYITHOCTb YpaBHEHUM.
94 PaBHOCU/IBHBIE CHCTEMBI U CUCTEMBI-
C/1eICTBUS

OcCHOBHBIE MeTO/bI pelieHuda CUCTeM U

95 N o
COBOKYITHOCTeH PallMOHA/IbHBIX YPaBHEeHUIN

OCHOBHbIE MeTO/IbI pelleHNs] CUCTEM U
96 COBOKYITHOCTeH MppaLiOHa/IbHbIX
ypaBHEHUH

OcHOBHBIE MeTO/IbI PelleHUs: CUCTeM U
97 COBOKYTHOCTe! MOKa3aTelbHbIX
ypaBHeHHUH

OCHOBHbBIE MeTO/IbI pellieHHs CUCTeM U
98 COBOKYITHOCTeH TOKa3aTe/IbHbIX
ypaBHeHU!

OcCHOBHbIE METO/IbI PellieHUs] CUCTeM 1
99 COBOKYTTHOCTeM JiorapuMUuecKux
ypaBHeHUM

OcCHOBHBIE METO/IbI PeLleHUs] CUCTeM U
100 COBOKYITHOCTeH JIorapuMUUYecKux
ypaBHeHUM

[IpumeHeHue CUCTeM K peLleHUI0
MareMaTHUyeCKUX 3a/au v 3a/ay us

101 Pa3/IMYHbIX 00/1aCTel HayYKU U peasbHOU
JKWA3HU, UHTepIIpeTaLus I0/yYeHHbIX
pe3y/bTaToB

102 [IpyMeHeHVe CUCTEM K pelleHUI0
MareMaThuyeCKUX 3ajiau v 3a/a4 us




pa3/InYHBIX 00/1acTeld HAayKU U peasbHOU
JKU3HU, UHTePTIpeTaLys TIOTyYeHHbIX
pe3y/bTaToB

HPI/IMEHEHI/IE HEPaBEHCTB K pelIeHHI0
MaTeMaTH4YeCKHX 3d4/1da4 U 3a44d4 U3

103 pa3MMUHBIX 006/1acTel HayKu U peaibHON
JKU3HU, UHTepIIpeTaLys ToTyYeHHbIX
pe3y/bTaToB
KonTposbHas paboTta: "CucreMsl

104 paLMOHabHbIX, UPPALMOHATbHBIX
T0Ka3aTe/bHbIX U JIOrapu(pMUIeCcKux
ypaBHeHHI"

105 PariioHanbHble ypaBHeHUs C rlapaMmeTpamu

106 ParrioHaibHble HepaBeHCTBa C
rapameTpamu

107 PanjoHasibHbIe CUCTeMBbI C ITapaMeTpamu

108 VppauioHanbHble ypaBHeHUs,
HepaBeHCTBa C NapaMeTpamMu

109 VppairoHanbHble CUCTEMBI C
rapameTpamu

110 [Toka3arenbHble ypaBHEHUs], HepaBeHCTBA
C mapameTpamMu

111 ITokasaTesibHbIE CUCTEMBI C TapaMeTpaMU

119 Jlorapudmuueckue ypaBHeHHUs],
HepaBeHCTBa C apameTpamu

113 Jlorapugmuueckue CUCTEMBI C

rapaMeTpamu




TpuroHomeTprUuecKre ypaBHEHUSI C
rapaMeTpamu

114

TpuroHomeTpryeckrie HepaBeHCTBa C
rapaMmeTpamu

115

TpuroHomeTprUyecKre CUCTEMBI C
rapaMeTpamu

116

[TocTpoeHue U Uccief0BaHue
MaTeMaTUUeCKHUX MOJeslel peabHbIX
CUTYaLUM C MOMOLBIO YPaBHEHUM C
rapaMeTpamu

117

[TocTpoeHue 1 Uccief0BaHue
MaTeMaTHUeCKUX Mojie/lel peasbHbIX
CUTYyaL1M C IOMOLLBIO CUCTEM YPaBHEHUN
C mapameTpamMu

118

ITocTpoenuie u ucciiefoBaHue
MaTeMaTHUeCKUX Mojiesiel peanbHbIX
CUTYyaLUi C MOMOLLbI0 CUCTEM YPaBHEHUI
C rapaMeTpamMu

119

KonTposbHas pabota: "3amaum ¢

120 N
rapaMeTpamu

IToBTOpEHME, 000OIIIEHHE,

121 .
chcTeMaTHu3alys 3HaHuWk: "YpaBHeHUs"

IToBTOpEHME, 000OIIIEHHE,

122 N
cucTeMaTv3alus 3HaHU: "YpaBHeHus"

[ToBTOpEHME, 0600IIIEHHE,
123 cuCTeMaTH3alys 3HaHWW: Y paBHeHHsI.
Cucrembl ypaBHeHU"

124 [ToBTOpeHMe, 060011eHHE,




cucTeMaTH3alus 3HaHu: "HepaBeHcTBa"

[ToBTOpeHMe, 060011eHHe,

125 o
cucTeMaTu3alus 3HaHuu: "HepaBeHcTBa"

196 IToBTOpEHME, 000OIIIEHHE,
cucTemMaTH3alus 3HaHui: "HepaBeHcTBa"
IToBTOpEHME, 060OIIIEHHE,

127 cucreMaTtur3anus 3HaHuu: "[IpousBogHas u
eé pyuMeHeHue"
[ToBTOpEHME, 0600IIIEHHE,

128 cucTeMaTH3alus 3HaHui: "TIpousBojHas U
eé ripuMeHeHue"
[ToBTOpEHMe, 060011eHHE,

129 cucTeMaTH3alus 3HaHui: "TIpousBogHas u
eé npuMeHeHue"
[ToBTOpeHMe, 060011eHHE,

130 cuCTeMaTtr3auys 3HaHui: "VHTerpasn u ero
rnpuMeHeHue"

131 [ToBTOpeHue, 0600611eHIe,
cucTeMaTr3alus 3HaHui: "OyHKIUN"

130 [ToBTOpEHME, 000OIIIEHHE,
cucTeMaTr3alus 3HaHui: "OyHKIUN"

133 [ToBTOpEHME, 000OIIIEHHE,
cuCTeMaTu3alys 3HaHU: " yHKImMH"

134 MToroBasi KOHTpPO/IbHasi paboTa

135 WToroBasi KOHTpPO/IbHasi paboTa

136 IToBTOpEHME, 000OIIIEHHE,

CUCTeMaTu3alusd 3HaHUI




OBHIEE KO/IMYECTBO YACOB II10
I[TPO'PAMME

136

10







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

METOAZNYECKHWUE MATEPUAJIbI VI YUUTEIA

I PPOBBLIE ObPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU

NHTEPHET






