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NNOACHUTEJ/IbHAA 3AIIMCKA

Y4e6HbIN Kypc «Anrebpa ¥ Hayasla MaTeMaTUUYECKOTO aHA/IM3a» SBJISETCS OJJHUM
U3 HaunboJiee 3HAUMMBIX B MIpOrpaMMe CpeJiHero obuiero o6pa3oBaHUs, IOCKOJBKY, C
OJIHOM CTOPOHBI, OH oObecleuuBaeT HWHCTPYMEHTa/bHYI 6a3y [JJis U3y4yeHHUs BCeX
eCTeCTBEHHO-HayYHbIX KypCOB, a C JAPYrod CTOpPOHbI, popMHUpyeT JiIorU4eckKoe MU
abCTpaKTHOe MbIUIJIEHMe O00y4allUXcsd Ha YpOBHe, HEOOXOJWMOM JJs1 OCBOEHHUS
MHPOPMATHUKH, OOLIeCTBO3HAHUSA, MCTOPHUH, CIOBECHOCTH W JpPYyrUX AUCLUUIIMH. B
paMKax JaHHOTO y4e6HOro Kypca obyJarouiyiecs OBJaleBaloT yHUBEPCaJbHbIM S3bIKOM
COBpeMEHHON HayKH, KoTopass GOpMyJHUpPYeT CBOU JOCTHXKEHUS B MaTeMaTU4eCKOU
dopme.

Y4e6HBIM Kypc airebpbl M HadaJl MaTeMaTH4YeCKOro aHaju3a 3aKJja/blBaeT
OCHOBY /JIJIs1 YCIIEILHOTO OBJIa/leHHs 3aKOHAaMU QU3UKH, XUMUH, OU0JIOTUH, TOHUMaHUS
OCHOBHBIX TE€HJEHLUN Ppa3sBUTHUS SKOHOMHUKU M OOIIECTBEHHOW >XU3HH, NO3BOJISET
OPUEHTUPOBATbCA B COBpPEMEHHBIX LUQPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX,
YBEPEHHO MCIOJIb30BaTh UX JJf JajbHelllero o6pa3oBaHUsS U B IOBCEJHEBHOU
KU3HU. B TO e BpeMs OBJajleHHMe abCTPaKTHBIMM M JIOTUYECKU CTPOTUMU
KOHCTPYKLMAMU a/ire6pbl U MaTeEMaTUYECKOTO aHa/Iu3a pa3BUBaeT YMEHHE HAaXOJUThb
3aKOHOMEPHOCTH, 000CHOBbIBATb UCTUHHOCTD, J0Ka3blBaTh YTBEPK/AEHUS C IOMOILLbIO
MHAYKLHUHU U PacCy>kJaTh JeyKTUBHO, UCII0J1b30BaTh 000061eHe U KOHKpPeTHU3al 1o,
abcTparvpoBaHMe U aHa/IOruio, QOpMUPYET KpeaTHUBHOE U KPUTHUYECKOE MbILLJIEHHE.

B xone usydyeHuss y4ebGHOro Kypca «Airebpa M HayajJa MaTeMaTH4YeCKOro
aHa/M3a» O0OydYawlluecs MOJy4aloT HOBBIA ONBIT pelleHUsl NPUKJIaAHBbIX 3a/ady,
CaMOCTOSITEJIbHOTO TOCTPOEHUSI MaTeMaTHUYeCKUX MoJieJled peasbHbIX CUTYaluy,
MHTepnpeTaluuu MoJydyeHHbIX pelleHHWH, 3HaKOMATCSA ¢ IpUMepaMy MaTeMaTHh4YeCKUX
3aKOHOMEPHOCTeH B  MpUPOJle, HAayKe W  HCKYCCTBe, C  BbIJAWIUMHUCH
MaTeMaTU4eCKUMU OTKPBITUSIMU U UX aBTOpPaMHU.

Y4e6HBIM Kypc 06J1aZlaeT 3HAUYUTEJbHbIM BOCIMTATEJbHbIM IOTEHIMAIOM,
KOTOpBIA peaju3yeTcsl KaK 4Yepe3 ydyeOHbIM MaTepuas, CHOCOOCTBYHOLIUMN
bOpMUPOBaHUID HAy4YHOr0 MHPOBO33PEHUSs], TaK U uepe3 crneyquPUKy y4eGHOU
JlesiTeJIbHOCTH,  TpeoOywllell  NPOAO/KUTENbHOM  KOHIlEHTpallMd  BHUMAaHU4,
CaMOCTOSITEJIbHOCTH, aKKypPaTHOCTHU U OTBETCTBEHHOCTH 3a MOJIyYeHHbIN pe3yJIbTarT.

B ocHOBe MeTOAMKHM 0OyuyeHUs airebpe M HavyajlaM MaTeMaTH4YeCKOro aHav3a
JIEXXUT JeATeJIbHOCTHBIN NPUHIMI 00YYeHUs.

B cTpykType y4yeb6HOro Kypca «Airebpa v Hayaja MaTeMaTHUYECKOTO aHaIu3a»
Bbl/leJIEHbl  CJeAYIOLUe  CoJiepXKaTeslbHO-MeToAuYeckhue JIMHUM: «Yuciaa
BbIUUC/IEHUSA», «DyHKUMKM U rpaduKu», «YpaBHeHHS] M HepaBeHCTBa», «Hawasa
MaTeMaTU4eCKOro aHasuu3a», «MHOXecTBa U JIoTMKa». Bce OCHOBHbIE CO/iep>KaTesIbHO-
MeToAMYeCcKre JIMHUM M3y4yalTcsl Ha NPOTSHKEHUU [JIBYX JieT 0OydyeHUs] Ha ypPOBHE
cpefHero o6uiero o6pasoBaHHUs, eCTECTBEHHO JOMNOJIHAA JpPyr Apyra U NOCTENeHHO
Hachll[asiCb HOBBIMU TeMaMM M pasjejaMu. JlaHHbIM Y4eOHBIA KypcC SIBJsIeTCS
MHTErpaTUBHBIM, MOCKOJIbKY 00beJUHAeT B cebe coJiep>KaHhUe HECKOJIbKUX
MaTeMaTU4YeCKUX JUCLUILJINH, TAKUX KaK ajrebpa, TPUrOHOMETpPHS, MaTeMaTH4YeCKUM
aHa/iu3, TeOpUs MHOXECTB, MaTeMaTHhuyecKas JIoTMKa W Jpyrue. [lo Mepe Toro kak
oby4Jarolyecs OBJaZeBalOT BCE OoJiee IMMPOKUM MaTeMaTH4YeCKHMM allapaToM, Yy HUX
nocjesoBaTeJlbHO  GOPMUpPYETC U COBepLIEHCTBYETCA  yMeHHe  CTPOUTH
MaTeMaTU4eCcKylo Mo/JieJib pea/lbHOM CUTyal UM, IPUMEHATDb 3HaHUS, [T0JIyYeHHbIe NIPU
M3y4yeHUU y4eGHOro Kypca, [AJs pelleHUsl CaMOCTOSAATeJbHO CHOPMYJINPOBAHHOU
MaTeMaTU4eCKOH 3a/la4yy, a 3aTeM UHTepIpeTHPOBaTh CBOM OTBeET.

CopmepxkaTesbHO-MeToAMYeCKass JHUHUA «YWcla M BbIYUC/AEHUSI» 3aBepllaeT
dbopMHpOBaHMEe HABBIKOB HCIIOJIb30BaHUSA JeHMCTBUTEJIbHBIX 4YMCeJ, KOTOpoe ObLIOo



HAuyaTO Ha ypOBHE OCHOBHOro 06I1ero oo6pasoBaHusi. Ha ypoBHe cpejiHero o6iiero
obpa3oBaHUA 0c060e BHUMaHHUe yAenseTcss GOPMUPOBAHUIO HABBIKOB PallMOHAJIbHbIX
BbIYMCJIEHUH, BKJIIOYAOUIMX B ce6s MCI0Jb30BaHUE Pa3JIMYHbIX GOPM 3alMCH YHUCIa,
yMeHUe JieJlaTb NPUKUAKY, BbINOJHATH MNPUOJMKEHHbIE BBIYUCIEHUS, OLIEHUBAThb
YHCJOBble BbIpaXKeHUsl, paboTaTb C MaTeMaTUYeCKUMHM KOHCTAHTaMH. 3HAKOMble
00y4aroLUMCsl MHOKeCTBA HaTypaJibHbIX, 1|eJIblX, PAallUOHA/IbHBIX U JeCTBUTENbHbBIX
4yceJl JOMOJHSATCA MHOXKECTBOM KOMIIJIEKCHBIX YKCesl. B KaXKJ0M U3 3TUX MHOXECTB
paccMaTpUBAOTCA CBOMCTBEHHbIEe eMy cnenudUUecKue 33/la4u U Oolepaluu: JeseHue
Hallesi0, ollepMpoBaHUEe OCTaTKaMU Ha MHOXECTBe LieJIbIX 4YMceJ, 0CoOble CBOWMCTBA
pallMOHA/JIbHBIX M MppalMOHa/JIbHBIX 4Mces, apuPMeTUYeCKHe OIepalnuy, a TakKxke
U3BJleYeHMe KOpHS HaTypaJlbHOW CTelleHM Ha MHOXeCTBe KOMIIJIEKCHBIX 4YHCeJl.
Byarojaps mnociefoBaTe/bHOMY pacCUIMPEHUI0 Kpyra MHCIOJb3yeMbIX YHUCea U
3HAaKOMCTBY C BO3MOXXHOCTSIMM MX NpPHUMEHEHUs JJis pelleHUs pa3JUYHbIX 3a7ay
bopMupyeTcs NpejcTaBjJeHUE O e€QUHCTBE MaTeMaTUKU KaK HayKd M e€é poJik B
IOCTPOEHUU MoOJieJled peaslbHOTO MHpPaA, IIMPOKO HCIOJb3YIOTCA 00001eHHe U
KOHKpeTHu3aLusl.

JluHuss «YpaBHEHUs W HEPABEHCTBA» pPeaJM3yeTCs Ha MPOTSHKEHUH BCETO
00y4yeHHs1 HA YPOBHE Cpe/iHEro o6liero o6pa3oBaHus, MOCKOJbKY B KaXKJ0OM pa3sjeJie
[IporpaMMbl NpefycCMOTPEHO pelleHHe COOTBETCTBYWIIUX 3ajad. B pesysbraTe
obydaroljdecsi OBJIAJEBAIOT pa3JIMYHbIMA METOJAMM pelleHUs palUOHaJbHBIX,
UppalMOHa/IbHbIX, [0Ka3aTeJbHbIX, JOrapuPMUYECKUX U TPUTOHOMETPHUYECKUX
ypaBHEHUH, HepaBeHCTB U CHUCTeM, a TaKXKe 3a7ay, CoJepKaljMx MapaMeTphl.
[lonyyeHHble yMeHUs ILIHPOKO MUCHOJb3YIOTCS MNPU UCCAeJ0BAaHUM QYHKLUUN C
HOMOIIIbI0 POU3BOAHOM, IPU pelleHWH NPUKJIAJHbIX 3a/jad U 33/jlay Ha HaxoX/eHue
HauOOJbLIMX M HAaUMEeHbUIMX 3HaueHUN (yHKUMUH. JlaHHas cojeprkaTesibHasg JIMHUSA
BKJIIOYaeT B cebsl Takke popMHUpOBaHMEe YMEHUM BbINOJHATbL PacyéThbl 10 GpopMyiam,
npeo6pa3oBaHUsl  palMOHA/IbHbIX, MpPpaLMOHaJbHbIX W  TPUTOHOMETPHUYECKUX
BbIpa)KEHUH, a TaKKe BbIpaXXeHHUMU, coJlepKallluX CcTelneHU U Jorapupmel. baarogapsa
M3yUYeHUI0 aJrebpanyeckoro MaTepuasja MPOUCXOAUT JajibHelllee pasBUTHE
aJITOPUTMUYECKOTO U aOGCTPAKTHOrO MbIIJIEHUsA oby4daroumuxcs, (GOpMUPYHOTCH
HaBbIKU JIelyKTUBHBIX pacCCyJeHUH, paboTbl C CHUMBOJIbHBIMU ¢$OpMaMy,
npeJ/icTaB/JeHUs] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEHN B BU/Jle PAaBEHCTB U HEPaBEHCTB.
Anrebpa npepsaraet 3p¢deKTUBHbIE MHCTPYMEHTHI [JJis pelleHUs] NMPAaKTUYeCKUX U
eCTeCTBEHHO-HAayYHbIX 33/lay, HarJsJHO JeMOHCTPUPYeT CBOM BO3MOXKHOCTHU KaK
sI3blKa HayKH.

CozmeprkaTesibHO-MeTOoAWYeCKass JIMHUS «OYHKIMU U TpadUKH»  TECHO
nepenJseTaeTcs ¢ JpyruMU JMHUSIMHU Y4€6HOT0 Kypca, IOCKOJbKY B KAKOM-TO CMbIC/IE
3a/laéT MOC/e/l0BaTeJbHOCTb H3y4YeHUsl MaTepuasna. HM3ydyeHHe CTelneHHOM,
NoKa3aTeJibHOU, JJIoTapuPMUUECKON U TPUTOHOMETPUUECKUX PYHKIIMHA, UX CBOKCTB U
rpaduKoOB, HUCHOJb30BaHUEe QYHKUUU [J pelleHUs 3aJad U3 JAPYrux y4eOGHbIX
peJMEeTOB U peasbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYeCKHUM aHaJu30M, TaK
U C pellleHHWEM YpaBHEHUH U HepaBeHCTB. [Ipy 3TOM 6oJibllloe BHUMaHUe Y/essieTcs
dbopMHUpOBaHUIO YyMeHUsl BbIpakaTb GOpPMysJaMU 3aBUCUMOCTH MEX/Jy Pas3IMYHbIMHU
BeJIMYMHAMM, MCCIe/l0BaTh NMOJIyYeHHble PYHKIHMH, CTPOUTh UX rpaduku. MaTepuan
3TOM coJiep>KaTeJbHOM JIMHUM HaleJleH Ha pa3BUTHE YMEHUH U HaBbIKOB,
NO3BOJIAIOLUX BbIpaXkaTb 3aBUCUMOCTH MeEXJY BeJUYMHAMH B pa3jUuHON ¢dopMe:
aHAJIMTUYECKOH, rpadrUuecKor U ca0BeCHOU. Ero M3ydyeHue cnoco6CTByeT Pa3BUTHIO
aJITOPUTMUYECKOTO MBIIIJIEHUS], CIOCOOHOCTH K OGOOIIEHHI0O U KOHKpEeTH3alUH,
MCI0JIb30BAHHUIO aHAJIOT U H.

CopmepxaTtenibHasg JUHUA «Havana MaTeMaTHYecKOro aHaju3a» I[03BOJISET
CYLIECTBEHHO paCUIMPUTb KPYr KaK MaTeMaTU4YeCKUX, TaK M NPUKJIAJHBIX 3a/ady,



JIOCTYIHBIX 00Y4YaroIIMMCe, TaK KaK Y HUX MOSBJISAETCH BO3MOXHOCTb CTPOUTD IpadpuKu
CIOXKHBIX (QYHKLMH, oONpeJessaTb WX HauOOJblIMe W HauMeHblIWe 3Ha4yeHus,
BBIYUCAATh oAU GUIyp M OO6BEMBI TeJs, HAaXOAUTb CKOPOCTHU U YCKOpEHUs
npoueccoB. /JlaHHasA coJep)kaTesibHasg JIMHHAA OTKpbIBaeT HOBble BO3MOXHOCTHU
IOCTPOEHUs] MaTeMaTUYeCKUX MoJeJiell peajbHbIX CUTYalMi, MO3BOJISET HAXOJUThb
Haujyyllee pelleHWe B MPUK/JIAJHBIX, B TOM YHUCJIe COLHAIbHO-IKOHOMHUYECKHUX,
3a/layaxX. 3HaKOMCTBO C OCHOBaMM MaTeMaTHUYeCKOT0 aHa/IM3a CI0COOCTBYyeT pa3BUTUIO
abcTpakTHOTO, GOpPMaIbHO-JIOTMYECKOI'0 U KPeaTUBHOI'0 MbllllJIeHUsl, GOPMUPOBAHUIO
YyMEHUW pacno3HaBaTb MpOSBJIEHUs 3aKOHOB MaTeMaTUKU B HayKe, TeXHUKe U
uckycctBe. O6yyawlecs y3HalOT O BbIJAIOUIMXCA pe3yJibTaTax, N0Jy4YeHHbIX B X0/e
pa3BUTHSA MaTeMaTUKHU KaK HayKH, U 00 UX aBTOpPax.

CopepkaTesibHO-MeToAMYeCKasl TMHUS «MHOXeCTBa U JIOTHUKa» BKJIIOYAaeT B cebs
3JleMeHTbl TEOpUM MHOXeCTB U  MaTeMaTU4ecKoW Jioruku. TeopeTHKo-
MHO>XeCTBEHHbIEe MpeJiCTaBJIeHUsl IPOHU3bIBAIOT BECh KypC LIKOJbHON MaTeMaTUKH U
npejsaraloT HauboJiee yHHUBEPCAJbHbIM fA3bIK, OODBEAUHAIIIUNA BCe pasjesbl
MaTeMaTUKM U €€ T[pPUJIOXKEHUH, OHM CBA3bIBAIOT pa3Hble MaTeMaTH4YecKHue
JUCLUIJIMHBI U UX IPUJIOXKEHUS B eJUHOe 1iesoe. [I03TOMy BaXXKHO AaTh BO3MOXXHOCTb
obydJaroleMycss NOHUMaTb TeOPETHUKO-MHOXECTBEHHbIM  fI3bIK  COBpPEMEHHOH
MaTeMaTUKU U UCNOJIb30BaTh €ro JJisl BbIpaXK€HUsI CBOUX MbIC/AeN. JIpyruM Ba)KHBIM
IPHU3HAKOM MaTeMaTHKU KaK HayKH CJeJlyeT NpU3HATb CBOMCTBEHHYIO €l CTPOroCThb
000CHOBaHUHU U CJe[joOBaHUE OIpe/ieIEHHbIM NpaBUJaM MOCTPOEHHUS J0Ka3aTeJbCTB.
3HaKOMCTBO C 3JIeMeHTaMHM MaTeMaTU4YeCKOW JIOTUKM CII0COOCTBYeT pa3BUTHUIO
JIOTUYECKOI'0 MbIIIJIEHUS] 00Y4YalOIIUXCS, TO3BOJISIET UM CTPOUTb CBOU PaCCyXJeHUsl Ha
OCHOBE JIOTUYECKHUX MPaBUJ, POPMUPYET HaBbIKU KPUTHUYECKOT'O MbILLJIEHHUS.

B yuyebHOoM Kypce «Airebpa M HayaJa MaTeMaTH4YeCKOro aHaJu3a»
IPUCYTCTBYIOT OCHOBbI MaTeMaTH4YeCKOro MOJEeJUPOBaHHUS, KOTOpble MpPHU3BaHbI
Cnoco6CcTBOBaTh POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJieJiell peasibHbIX CUTYalui,
UCCAeJJOBaHUSl 3THUX MoJlesled € MOMOLIbI annapaTta ajreépbl U MaTeMaTHYecKOro
aHa/iM3a, UHTepHpeTaluy MOJIyYeHHBbIX pe3yJbTaToB. Takue 3aZlaHusl BIJIETEHbI B
KaXkKZbl{ M3 pa3/ieJIoB NPOTpaMMbl, IOCKOJIbLKY BeCb MaTepuaJsl y4e6HOro Kypca IHPOKO
UCNIOJIb3YeTCsA Il pelleHUs] MNpPUKJIaAHbIX 3aAad. [lpy pelieHUMH peasibHbIX
NpakKTUYeCKHUX 3a/ad oOydvawllvecs pa3BUBAlOT HaOJ/0JaTe/bHOCTb, YMeHHe
HaXO0/AUTb 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCN0Jb30BaTh aHAJIOTHI0, 060611aTh U
KOHKPEeTU3UPOBaTh NpobJieMy. [lessTesIbHOCTb N0 GOPMUPOBAHHIO HABBIKOB pelLIeHUs
NPUKJIAJHbIX 33/lad OpraHU3yeTcs B Mpoliecce U3y4eHUs BCeX TeM Y4eOHOro Kypca
«Anrebpa ¥ Hayasia MaTEMaTUYECKOT0 aHaIU3a».

Ha u3ydeHue yyeb6HOro Kypca «Airebpa ¥ Hayajla MaTeMaTH4YeCKOI0 aHaIu3a»
oTBoAUTCS 272 vaca: B 10 kyacce - 136 yacoB (4 yaca B Hezesw), B 11 kiacce - 136
4acoB (4 qaca B HeJleJIto).



COAEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BeIYHC/IEHUSA

PauuoHanbHble uyucaa. OOGbIKHOBEHHble U [JleCATUYHblE JApOOH, NPOLEHTHI,
O6eckoHeyHble IepuoAuYeckue Jpobu. I[lpuMeHeHHe [ApoGeld M MPOLEHTOB JJIA
pelleHUs NIPUKIAJHbIX 33/1a4 U3 pa3/IMYHbIX OTPAC/TAed 3HAaHUU U peaIbHOM KU3HHU.

JedicTBUTeNbHBIe 4YUC/AA. PalMoHa/bHble W MppallMOHAJbHble  4YHUCJA.
ApudmeTnueckue onepanuu C JleMICTBUTEJIbHBIMU YHCJIaAMH. Mopnynb
JIeICTBUTEJIbHOTO YHUCJa U ero cBoMcTBa. [Ipub/MxkEéHHblE BBIYMCJEHHUS, NpaBUJIA
OKpYTJIEHUS, IPUKHU/JKA U OLleHKa pe3y/ibTaTa BbIYUCIEeHUH.

CremneHs C 11eJibIM IToKa3aTeseM. buHoMm HrioToHa. Ucnosib3oBaHue noaxodiei
bopMbl 3amUcU JeUCTBUTEJNbHbIX YMCeJN [/l pelleHUs] NpaKTHYeCKUx 3aJad U
npeAcTaBJIeHUs JaHHbIX.

ApudMeTHdeCcKU KOpeHb HAaTYpaIbHOM CTENEHU U ero CBOMCTBA.

CreneHb C panyMOHa/bHBIM [OKasaTeJeM W €€ CBOMCTBA, CTeNeHb C
JleMICTBUTEJIbHBIM [TI0Ka3aTeJeM.

Jlorapudm umcaa. CBodcTBa Jorapupma. JlecATUUHbIe UM HaTypaJibHble
JlorapupMmal.

CHMHYC, KOCHHYC, TaHIeHC, KOTAaHIeHC 4YHCJOBOIO apryMeHTa. ApPKCHHYC,
ApPKKOCUHYC U apKTaHT'€HC YUCJIOBOr0 apryMeHTa.

YpaBHeHHUSA M HepaBeHCTBa

ToxaecTBa U TOX/AECTBEHHbIE IPe0OPa30BaHUs. YpaBHEHHE, KOPEHb YPaBHEHMUS.
PaBHOCUJ/IbHBIE ypaBHEHHWSA M ypaBHeHUA-CAeACTBUA. HepaBeHcTBO, pelieHue
HepaBeHCTBaA.

OcHOBHble MeTO/lbl pellleHUsl LeJbIX U JPOOHO-pallMOHaJIbHBIX YpaBHEHUN U
HepaBeHCTB. MHoOrowieHbl OT OJHOW IepeMeHHOW. /JlejeHHWe MHOro4/jeHa Ha
MHOro4/ieH ¢ octaTkoM. Teopema be3y. MHorousieHbl ¢ 1jejbIMA KO3 PUIIMEHTaMHU.
Teopema Buera.

[Ipeo6pa3oBaHus YUCAOBBIX BbIpaXKEHUH, COZlepKALMX CTEIEHU U KOPHU.

WppauuoHasbHble ypaBHeHUA. OCHOBHbBIE METO/Zbl pelleHUs] UppaLUOHATbHBIX
ypaBHEHUU.

[lokaszaTesnbHble ypaBHeHUs. OCHOBHble METOJbl peELIeHUs IOoKa3aTeJbHbIX
ypaBHEHUU.

[Ipeo6pa3oBaHue BbIpaXKeHUH, COZleprKallUX JorapudMbl.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE METO/Ibl peLIeHUs JIOTapuPMUUECKUX
ypaBHEHUU.

OcHOBHBIE TPUTOHOMeTpHUYECKUE bopMy.ibl. [Ipeo6pasoBaHue
TPUTOHOMETPHUYECKUX BbIpaXKeHUH. PellleHre TPUTOHOMETPUYECKUX YPaBHEHUH.

PemleHne cucteM JIMHEWHBIX ypaBHEHUMWU. MaTpuua CcuUCTEMBbl JIMHEWHBIX
ypaBHeHUU. OnpefieniuTesb MaTpULbl 2x2, ero reOMeTpUYeCKUM CMBICI U CBOWCTBA,
BbIUMCJIEHHE ero 3HayeHus, NpPUMEeHeHHe OIpeJesuTeNs [AJs pelleHUs CUCTeMbI
JIMHEVMHBIX YpaBHeHUH. PellleHre NpUKIaJHbIX 33/1a4 C IOMOILBIO CUCTEMBbI JIMHEWHbIX
ypaBHeHUU. MHccnesoBaHue INOCTPOEHHOM MOJeJd C  IOMOLIBI MaTpHUL, U
onpeJesIuTeNEN.

[loctpoenne MaTeMaTHU4eCKUMX MoJeJied peaJbHOW CHUTyallUd C IOMOIIBIO
ypaBHeHUU K HepaBeHCTB. [IpuMeHeHMe ypaBHEHHM U HEPABEHCTB K peLIEHUIO
MaTeMaTU4eCKHUX 3a/ja4 ¥ 3a/ja4 U3 pa3/IMYHbIX 00/1aCTel HAyKH U peaJbHOU KU3HHU.

dyHKIUM ¥ rpadpuku



dyHkuusa, crnocobbel 3azaHuA  QyHKUMU. B3auMMHO o06paTHble (QYHKLUH.
Komnosuuusa ¢ynkuuit. 'padprk pyHKuuU. dneMeHTapHble Npeobpa3oBaHUs rpadprUKOB
byHKIUM.

O6snacTe omnpezesieHUS U MHOXECTBO 3HaueHUM QyHkuuu. Hynn yHkuum.
[IpoMexXyTKU 3HAKONOCTOSAHCTBA. YéTHble U HedéTHble GyHKUUU. [lepuoguyeckue
byHkuuu. I[lpoMeXXyTKM MOHOTOHHOCTU GYHKLUMM. MaKCUMyMbl U MUHHUMYMBI
byHkuuu. Hanbosibliiee 1 HaMMeHblllee 3Ha4eHUs GYHKL WU Ha TPOMEXYTKe.

JluHelHasi, KBaJipaTU4YHasd W [APOOHO-JUHEWHass QYHKUUW. IJieMeHTapHoe
uccjaejoBaHue U IOCTPOeHUe UX IrpadpuKOB.

CTteneHHass QYHKLHMA C HaTypaJbHbIM U LieJbIM NOKasaTeseM. E€ cBolcTBa U
rpa¢uk. CBoKcTBa U rpadUK KOPHS N-OM CTeNeHU KaK QYHKLUK 0OpAaTHOM CTeNeHU C
HaTypa/IbHbIM [IOKa3aTeJieM.

[lokazaTesbHasgd W Jorapupmuueckass (YHKLMUH, HUX CBOMCTBA U TIpadUKH.
Ucnosb3oBaHue rpapukoB GyHKLUUH AJ15 pellleHUs] YypaBHEHUH.

TpuroHomeTpuueckass  OKPYXKHOCTb, OINpeJieJleHue TPUTOHOMETPHUYEeCKUX
GYHKIUHI YU CI0OBOTO apryMeHTa.

dyHKUMOHA/NbHbIE 3aBUCUMOCTH B peasibHbIX Mpoleccax U fBjaeHUsAX. [padpuku
peasibHbIX 3aBUCUMOCTEM.

Hayasia MaTeMaTH4eCKOro aHajau3a

[locnefpoBaTesIbHOCTH, CHOCOOBI  3aflaHUA  NOC/Aef0BaTeJbHOCTEeH. MeTog,
MaTeMaTU4eCKOM WHAYKUHUU. MOHOTOHHble U OrpaHUYeHHble MO0C/Ie0BaTeJbHOCTH.
WcTopusi BO3HHMKHOBEHHSI MaTeMaTUYeCKOrO aHajlu3a KaK aHaJu3a OecKOHe4YHO
MaJlblX.

ApudmMeTndeckass U reomeTrpuyeckass mnporpeccud. beckoHeyHo yObIBaroLias
reomeTpuueckas mnporpeccus. CymMMa 6eCKOHeYHO yObIBalOlLlell TreoMeTpUYecKOr
nporpeccud. JINHEMHBIM U 3KCIOHEHLHUaJbHBIKA pocT. Yncno e. PopMmysa CI0KHBIX
NpoLEeHTOB. Mcoib30BaHHe NPOTPECCUH [/ pellleHUs] peasbHbIX 3a/ja4 NPUKIaJHOTO0
XapakTepa.

HenpepbiBHble QYHKLIMHK U UX CBOWCTBA. TOYKU paspbiBa. ACHMITOTHI rpaduKoB
¢ynkuui. CBoicTBa QYHKIUN HeNpepbIBHbIX Ha OoTpe3ke. MeToJ WHTEpBaJIOB AJis
pellleHUs] HepaBeHCTB. [I[puMeHeHNe CBONCTB HeNpepbIBHbIX QYHKLUMHN AJs1 pelleHus
3a/ay.

[lepBass u BTOpasg npou3BojHble PyHKuuU. OnpejesieHUe, reoOMeTPUYECKUHN U
bu3MYeCcKr CMbICJ NPOU3BOAHON. YpaBHEHHE KacaTeJbHOU K rpaduKy PyHKIUU.

[Ipon3BoHbIE 3/ieMeHTapHbIX GyHKUUH. [I[por3BOJHAsA CyMMbl, TPOU3BEEHNUS,
YaCcTHOT'O M KOMIO3ULUU QYHKIHUM.

MHoO>KeCTBa M JIOTUKA

MHO0KeCTBO, onepaluy HaJi MHOXXeCTBaMH U UX CBOMCTBA. /luarpamMmsbl Jdiljiepa-
BenHa. [[pyuMeHeHMe TeOpeTUKO-MHOXXECTBEHHOTO anmnaparTa /Jjsl ONUCaHUSl peabHbIX
IPOLECCOB U SIBJIEHUH, IPU pellleHUH 3a/ja4 U3 APYTUX yueOHbIX IPeMETOB.

OnpepeneHue, TeopeMa, CBOWCTBO MaTeMaTUYECKOTO O0O6BEKTa, CJeJCTBUE,
Jl0Ka3aTeJIbCTBO, PABHOCUJIbHbIE YPAaBHEHHUS.

11 KJIACC

Yucsia ¥ BBIYUCJI€eHUS

HaTypanbHble W Liesble 4ucaa. [[puMeHeHHMe NPU3HAKOB [EJUMOCTH LEJbIX
qyuceJi, HAUOOJIbUINK 06U AeauTesb (Aasee — HO/l) u HauMeHbllee 061ee KpaTHOe
(manee - HOK), octaTkoB nmo MoayJio, aaroputma EBkauza ajs pelieHus 3a7ad B
1[eJIbIX YU CJIaX.



KomnuiekcHble yncaa. Anrebpandeckass 1 TpUroHoMeTpudeckass GopMbl 3allUCH
KOMIIJIEKCHOTO 4Mcaa. ApudMeTHyecKHe oONepanuyd € KOMIJIEKCHBIMU YMCIaMH.
N306pakeHre KOMIIJIEKCHBIX YHCeJ Ha KOOPAMHATHOM muockocTu. Popmyna Myaspa.
KopHU n-o¥i cTeneHu M3 KOMIIJIEKCHOTO 4yuc/a. [I[puMeHeHne KOMIIJIEKCHBIX YUCes [/
peleHUs PU3UYECKUX U TeOMEeTPUYECKHUX 33/1ay.

YpaBHEeHHUA U HEpaBeHCTBaA

CucteMa U COBOKYNIHOCTb ypaBHEHHUU U HepaBeHCTB. PaBHOCUJIbHbIE CUCTEMBI U
CUCTeMBI-C/1e/CTBUSA. PaBHOCU/IbHBIE HEpaBEHCTBA.

OT6op KOpHeH TPUTOHOMETPHUYECKUX ypPaBHEHUU Cc IIOMOIIIbI0
TPUTOHOMETPUYECKON OKPY>KHOCTH. PellleHe TPUTOHOMETPUYECKUX HEPABEHCTB.

OcHOBHbIe MeTO/ibl pellleHUs [T0Ka3aTeJlbHbIX U JIorapupMUYeCKHUX HEPAaBEHCTB.

OcHOBHbIe MeTO/ibl pellleHUsI UPPaLMOHAIbHbIX HEPABEHCTB.

OcHOBHble MeTOJbl pelleHHWs] CHUCTeEM UM COBOKYMHOCTEH palMOHaJIbHBIX,
MppaloHa/bHBIX, TOKa3aTeJbHbIX U JIoTapuPMHUYECKHUX YPAaBHEHU .

YpaBHeHHS], HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU.

[IpuMeHeHHe yYpaBHEHUH, CUCTEM U HEPABEHCTB K pelleHHUI0 MaTeMaTHU4eCKUX
3a/lay ¥ 3aZjay U3 pas/iMYHbIX 00/1acTel HAyKW U peajibHOW >KM3HM, UHTeplpeTanus
HOJIY4YEeHHbIX pe3yJIbTaTOB.

dyHkuyuu ¥ rpadpuku

[paduk komnosuuuu ¢yHkuud. [eomeTpuueckre o06pa3bl ypaBHEHUH U
HepaBEeHCTB Ha KOOPJAUHATHOM MJIOCKOCTH.

TpuronomeTrpuueckue GyHKIUH, UX CBOMCTBA U IPadPpUKHU.

[padudeckue MeTOJbl pelleHUs] YpaBHEHUW U HepaBeHCTB. ['paduyeckue
MeTO/bl pellleHUs 3a/1a4 € TapaMeTpaMHU.

Ucnosb3oBaHue rpadukoB JGYHKUUW [AJs  UCCAe/JOBaHHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpble BO3HHUKAIOT NpPU pelleHUH 3ajad M3 JAPYrux y4eOGHbIX
npeJMeTOB U peasibHOM KU3HHU.

Hayasia MaTeMaTH4eCKOro aHajau3a

[IpuMeHeHHe NPOU3BOJHOM K MCCAe[0BAaHUI (PYHKIMA HAa MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxjeHMe HauboJbLIero U HaMMeHbLIero 3Ha4eHUH HenpepbIBHON
bYHKIMM Ha OTpe3Ke.

[[puMeHeHHe TPOU3BOJHON /[ HAXOXJEHUs HaWIyyllero pelleHus B
NPUKJIaJHbIX 3a/ja4yax, JJis onpeJieJleHUs CKOPOCTHU M YCKOpeHUs Npolecca, 3a/JaHHOro
dbopmysioit uau rpapuKoM.

[lepBoo6pa3Hasi, OCHOBHOE CBOMCTBO mNepBooOpa3HbIX. [lepBoobpasHblie
aJieMeHTapHbIX QyHKUMH. [IpaBUIa HAX0X/|eHHS TIEPBOOOPA3HBIX.

UuTerpan. 'eomeTpryecku CMbICA HHTerpasa. BeluucieHue onpezeséHHOIO
uHTerpaJja no ¢opmyJie HotoToHa-J/le6HULA.

[IpuMeHeHHe MHTerpaJja AJjisd HaX0XKAeHH s IJI0Iaie MI0CKUX GUryp u 06'bEMoB
reoMeTpUYeCcKUX TeJl.

[Ipumepbl peuieHud aAuddepeHLUaNbHbIX YpaBHEHUW. MaTeMaTUuecKoe
MO/JIeJINPOBaHUE peasibHbIX MPOLECCOB C MOMOIbI0 AudPepeHLIMaNbHbIX YPaBHEHUH.



[IJIAHAPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA «AJIFEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIY YPOBEHB) HA YPOBHE
CPEJHET'O OBILIET'O OGPA3OBAHUA

JINYHOCTHBIE PE3YJ/IbTATbI

1) rpakaHCKOro BOCIUTAaHUA:

cPOPMUPOBAHHOCTb TPAXJAAHCKOM MO3MLUK OOy4YaloLlerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJieHa POCCUWCKOIr0 O0OLecTBa, NpeACTaBJeHHe O MaTeMaTH4YeCKUX
OCHOBaxXx (QYHKLUMOHMPOBAHUS  pPa3JUYHbIX  CTPYKTYp, SBJEHUN, HOpouLeayp
rpaXkJjlaHCKOro 06111ecTBa (BbIOOPHI, OIPOCH] U APYroe), yMeHUe B3aUMOJeNCTBOBATh C
COLIMAJIbHbIMU UHCTUTYTaMH B COOTBETCTBUM C UX QYHKLUSAMHU U Ha3HAYEHUEM;

2) NaTpUOTHU4YECKOro BOCIUTAHMS:

cPOPMUPOBAHHOCTb POCCUMCKON TpPaKAAaHCKOM HJEHTUYHOCTH, YBaXKEHUs K
NpOIIJIOMY M HACTOALIEMY POCCUMCKOW MaTeMaTHUKH, LIEHHOCTHOe OTHOLIeHUEe K
JOCTUKEHUSAM POCCUHMCKUX MaTeMaTUKOB M POCCUMCKOM MaTeMaTU4YeCKOU IIKOJIbI,
UCNI0JIb30BaHMe 3TUX [JOCTHKEHMH B [ApYrUX HayKax, TeXHOJIOrusax, cdepax
9KOHOMUKHY;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMWE /[AYXOBHBbIX L€HHOCTEH POCCUHCKOro Hapoja, CHOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHHUS, 3THYECKOr0 IOBeJleHHs, CBSI3aHHOTO C NpPaKTUYeCKUM
IpYMeHEeHUEM JOCTUKEHUW HAYKU U JeATeJIbHOCTbI0 y4EHOro, OCO3HAHUE JINYHOTO
BKJIa/la B IOCTPOEHUE YCTOMYMBOTO OYyILero;

4) 3cTeTUYECKOro BOCIUTAHUA:

3CTeTUYECKOe OTHOUIeHWe K MHUPY, BKJ/OYass 3CTETUKY MaTeMaTH4YeCKHUX
3aKOHOMEpPHOCTeH, 00'beKTOB, 3a/jay, pelleHUH, pacCyKJAeHUH, BOCIPUUMYHUBOCTb K
MaTeMaTU4YeCKUM aclleKTaM pa3/IMYHbIX BUJI0B UCKYCCTBa;

5) ¢pu3uvyecKoro BOCIUTAHMSA:

cPOpPMUPOBAHHOCTb YMEHUS IPUMEHATb MaTeMaTUYeCKrMe 3HaHUS B MHTepecax
3/10pOBOro M 6e30macHOro obpasa >XU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3/10pOBbI0 (3/10pOBOE MNHUTAaHUeE, COAJAHCHPOBAHHBIM pEXUM 3aHATHH M OT/bIXa,
peryasipHass ¢$u3anyeckas aKTUBHOCTb), (QU3MYeCKOe COBEPIIEHCTBOBAaHUE MNP
3aHATHUSAX CHOPTUBHO-03/J0POBUTEIbHOM 1€ATETbHOCThIO;

6) TpyA0BOro BOCIUTAHMS:

TOTOBHOCTb K TPYAY, 0CO3HAHUE IIeHHOCTU TPYA0/06Us, UHTEePEeC K pa3JIMYHbIM
chepaM mnpodeccMoHATBbHON [1eATEeJbHOCTH, CBS3aHHbIM C MaTeMaTHKOW U eé
NPUJIO)KEHUSMH, YMEHHE COBepllaTb OCO3HAHHbIM BbIOOp OyAylied mnpodeccuu U
peann30BbIBaTb COOCTBEHHbIE XHM3HEHHbIE IJIaHbl, TOTOBHOCTb M CIOCOGHOCTb K
MaTeMaTU4eCKOMY 00pa30BaHMI0O M CaMOOOpPa30BaHUI0 HA MPOTSHKEHUU BCEW KU3HH,
FOTOBHOCTb K aKTUBHOMY y4acCTHIO B pellleHUH NMPAKTUYECKUX 33/la4 MaTeMaTH4eCKOr
HanpaBJE€HHOCTH;

7) 3K0JIOrM4YeCKOro BOCIUTAHUSA:

cPOPMUPOBAHHOCTb  3KOJIOTUYECKOM  KyJbTYpbl, I[OHUMaHWUE  BJMUSHMUA
COLIMAJIbHO-9KOHOMUYECKUX MPOLLECCOB Ha COCTOSIHME NPUPOJHONM U COLMa/IbHOM
cpe/bl, OCO3HaHMe IJ1I00aJIbHOT0 XapaKTepa 3K0J0TUYeCKUX Ipob/ieM, OpUeHTalus Ha
IpYMeHeHHe MaTeMaTU4YeCKUX 3HAaHUM [JUIA pellleHUd 3aJa4d B 00J1aCTU OKpy:Kaloleu
cpebl, IJIAHUPOBAaHHE IIOCTYNIKOB M OLIEHKUM HMX BO3MOXHBIX NOCJAEJCTBUH JJId
OKpy»Kalolliel cpeabl;

8) HeHHOCTH Hay4YHOTI'0 NO3HAHUA:

cOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAYKU U OOILIECTBEHHOW NPAKTHUKH, IOHMMaHHe MaTeMaTH4YeCKOH



HayKu Kak cepbl YyeJ0BeYeCKOU J1eTeJIbHOCTH, 3TAllOB €€ pa3BUTHUSA U 3HAYUMOCTHU
JUJI1 pa3BUTHUs LUBUJIM3alMY, OBJIaJleHHe A3bIKOM MaTeMaTHUKUM U MaTeMaTHh4YeCKOH
KyJIbTypOH KaK CpeCTBOM MO3HAHUSA MUPA, TOTOBHOCTb OCYLIECTBJAATh IPOEKTHYIO U
UCC/1e[l0BaTeIbCKYI0 1eATeJbHOCTb HHMBU/AYAJbHO U B TPYIIIIE.

METANNPEAMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTe /IbHbIE YHUBEPCA/IbHbIE yYeOHbIEe JAeiiCTBUS

Ba3oBble Jloru4ecKue JAeilCTBUs:

BbIAIBJIATD M XapaKTepU30BaThb CYlLleCTBEHHble NPU3HAKKM MaTeMaTU4eCKHUX
00bEKTOB, MOHATUN, OTHOIIEHUH MeXAY MOHATUAMH, GOpPMYyJIUPOBATh ONpeJeseHus
HNOHSATUM, YCTAaHABJMBATh CYylLleCTBEHHbIN NMPU3HAK KJacCUPUKAL UK, OCHOBAHHUSA JJIs
060611eHUs U CPAaBHEHUS], KDUTEPUH IPOBOAUMOTI0 aHAJIN3a;

BOCIIPUHUMATD, dbopmMysiMpoBaTh u npeo6pa3oBbIBATh CYXJeHUs:
yTBepAUTEJbHbIE U OTpULIATE/IbHBIE, €IUHUYHbIE, YACTHbIE U 001LHE, YCIOBHBIE;

BbISIBJIATb MaTeMaTU4YeCKHMe 3aKOHOMEPHOCTH, B3aUMOCBA3U U NPOTHUBOPEYHUS B
dakTax, JaHHbIX, HaOJIOJIeHUAX U VYTBEPXKJAEHUsX, IpeasaraTb KPUTEPUU JJIs
BbISIBJIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHH;

JlelaTb BBIBOAbI C HCIOJb30BaHUEM 3aKOHOB JIOTMKH, JeAyKTUBHBIX H
MH/YKTUBHBIX YMO3aK/JIIOYEHUH, yMO3aK/JIIOUYEHU! 10 aHAJIOTUH;

IPOBOJUTbL CAaMOCTOATEJNbHO J0Ka3aTeJbCTBA MaTeMaTUYECKUX YTBEpPXKJeHUU
(IpsiMble U OT NPOTUBHOIO), BbICTPAaUBaTh apryMeHTalMi0, IPUBOJUTb MPUMEpPHI U
KOHTPIPUMEPHI, 000CHOBBIBATb COOCTBEHHbIE CYXK/I€HUS U BbIBO/bI;

BbIOMpaATh CHoco6 pelleHUss y4eOHOW 3ajauyu (CpaBHUBATb HECKOJIbKO
BapUMaHTOB pelleHUs, BblOMpaTh HauboJiee NOAXOASAIIUNA C YYETOM CAaMOCTOSTENbHO
Bbl/leJIEHHbIX KDUTEPUEB).

Ba3oBbIe HcciieoBaTe/IbCKHe AeACTBUA:

MCI0JIb30BaTh BONPOCHI KaK HCCJAeJ0BaTeJbCKUM MWHCTPYMEHT MO3HAHMUS,
dbopMysiMpoBaTh Bonpockl, GUKCUPYIOLIME NPOTUBOPEYHe, TPob6IeMy, yCTaHABJIUBATh
MCKOMOE W JaHHoe, POpPMUPOBAThb TUIOTE3y, apryMEHTHUPOBAaThb CBOK MO3UIMIO,
MHEHUE;

IPOBOJUTb CAMOCTOSITE/IbLHO CIJIAHMPOBAHHBIN 3KCIEPUMEHT, UCCIe/l0BaHUe 110
YCTAHOBJIEHUID OCOOEHHOCTEH MaTeMaTH4ecKoro OObeKTa, fBJEeHUs, Npolecca,
BbISIBJIEHUIO 3aBUCUMOCTEN MeX/y 06'beKTaMHU, IBJIEHUSIMH, IPOL|ecCaMy;

CaMOCTOSATeJIbHO ($OPMYy/JMpPOBaTh 0000IeHHWsT U BBIBOAbLI IO pe3yJbTaTaM
NpOBeZIEHHOI0 HAOJII0/IeHHs], UCCIeJOBaHUs, OLleHUBAThb JJOCTOBEPHOCTb MOJTYYEHHbIX
pe3yJIbTaTOB, BLIBOJIOB U 060061IeHUH;

IpPOrHO3MpPOBaTh BO3MOXXHOE€ pa3BUTHE IIpoliecca, a TaKXKe BbIJBUraTh
NpeJNoJIOKEHHUS O ero pa3BUTHUU B HOBBIX YCJIOBHUSIX.

Pa6oTa c uHpopmanueii:

BbISIBJIATL AedULUTbl MHGOpPMAlLUMM, JAHHBIX, HEOOXOJAUMbIX /[Jisl OTBeTa Ha
BOIPOC U JI/IS1 pellleHUs 3a/1a4H;

BbIOMpaTh MHPOpPMALMI HM3 HCTOYHHMKOB Pa3/IMYHBbIX TUIOB, aHAJIU3HWPOBATH,
CUCTEMATHU3UPOBaTh U MHTEPIPETUPOBATb UHPOPMALMIO Pa3/IUYHBbIX BUAOB U GOpM
npeJcTaBJIeHus;

CTPYKTypUpOBaTb HHPOPMALMIO, MNpEeACTaBJAATb €€ B pasjHUyHbIX (GopMax,
WJLIIOCTPUPOBATB rpadpuiecKy;

OLleHHMBATb HaAEXHOCTb MHPOPMALUU N0 CAMOCTOSATENbHO CPOPMYIUPOBAHHBIM
KPUTEPHUAM.

KoMMyHUKaTHBHBIE YHHBepCa/JIbHbIE yUeGHbIE AeiCTBUS



Oo6menue:

BOCIIPUHUMATh U POPMYy/JMPOBATH CYXKJEHUS B COOTBETCTBUU C YCJIOBUSAMHU U
1eJIIMU OOILIeHUS, ICHO, TOYHO, TPAaMOTHO BbIpaXKaThb CBOIO TOYKY 3p€HUs B YCTHBIX U
M CbMEHHBIX TEKCTaX, laBaTh NOSICHEHUS 10 X0y pelleHud 3aJlaui, KOMMeHTUPOBaThb
NOJIy4YeHHbIN pe3yJibTarT;

B XO0Jle OOCyXJeHMsl 3aJaBaTb BOIPOCHI IO CYLIeCTBY OOCYXJaeMOH TeMbl,
npo6JsieMbl, peliaeMoi 3a/jauy, BbICKa3bIBaThb M/leH, HalleJleHHble Ha MOUCK pelleHMUs,
CONMOCTAaBJATb CBOU CYXJEHHUS C CYXJAEHUSIMH [pYrUX Y4YacCTHUKOB Juajora,
0OHapy>XUBaTb pa3JiMuMe U CXOJCTBO MO3ULUHI, B KOppeKTHOU popMe GpopMyIMpOBaTh
pa3HorJ/iacus, CBOM BO3paXKeHHUs;

NpeJCTaB/JATb pe3yJbTaThbl pellleHUs 3aJlaud, SKCIEepHMEHTa, UCCJeJ0BaHUS,
IpOEeKTa, CaMOCTOATEJbHO BbIOUpATh GopMaT BBICTYIJIEHUS C Y4€TOM 3aZay
npe3eHTal U U 0COOEHHOCTEN ayJUTOPUH.

PerysaTUBHBIE YyHUBepCaJIbHbIE y4eOHbIE AeCTBUA

CamoopraHusanus:

COCTaBJIATH IJIaH, aJCOPUTM pelleHUs 3aJayuM, BbIOUpPATh CIOCOO pelleHUs C
Y4ETOM HUMEWIIUXCA PECYpPCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBaTb U
KOPPEeKTUPOBAaTb BApUAHThI pelleHUH ¢ y4éTOM HOBOU HH(OpMaLUH.

CaMOKOHTPOJIb, IMOLMOHA/IbHBIA UHTEJIJIEKT:

BJIa/leTh HaBblKaMU NO3HaBaTeJbHOU pedJieKCUM KaK 0CO3HAHHUS COBeplIaeMbIX
JIeICTBUM M MBICJUTENbHBIX MPOLECCOB, UX pe3y/JbTaTOB, BJAJAETb CHOCOGAMHU
CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3y/bTaTa pelleHHWs MaTeMaTH4eCKOH
3aJlauy;

npeiBUETb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb NPU peLIeHUH 3a/ayuH,
BHOCUTb KOPPEKTHUBBI B JieSITEJbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/NbCTB, JAHHBIX,
HalJleHHbIX OIIMOOK, BbISIBJIEHHBIX TPy HOCTEH;

OLIEHUBATb COOTBETCTBUE pe3yJibTaTa LeJM U yCI0BUSAM, OObACHATb NMPUYHHBI
JIOCTU>KEHUSI WJIM HEeJOCTHXKEHUSI pe3yJIbTaTOB [leITeJIbHOCTH, HAaXOJAUTb OILUUOKY,
JlaBaThb OLeHKY IPUOOPETEHHOMY ONBITY.

CoBMecTHas AeATe/IbHOCTh:

NOHMMAaTh WU MHCMOJIb30BaTh MpeUMyllecTBa KOMaHJHOW W WHAUBHU/YyaJbHOU
paboThl NPU pelleHUH y4eOHbIX 3a/jay, IPUHUMATh LieJlb COBMECTHOM J1esiTe/IbHOCTH,
IJIAHUPOBAaTh OpPTaHMU3aLUI0 COBMECTHOW paboThl, pacnpefesiTb BHJbl paboT,
JIOTOBAapUBaThCs, OOCYKJaTh MpPOIEeCC U pe3yJabTaT paboTbl, 00600611aTh MHEHHUS
HECKOJIbKUX JIIOJIEH;

y4yacTBOBaTb B TrpynmnoBbiXx ¢opmax paboThl (06CYyXJeHHUs, 0OMeH MHEeHHUH,
«MO3r0Bble LITYPMbI» U MHbIE), BBINOJHATh CBOK 4aCTbh PaboThl U KOOPAUHUPOBATH
CBOM JIeCTBUA C APYTUMHU YJIe€HaMHU KOMaH/bl, OLleHMBATh KayeCTBO CBOEro BKJ/aJia B
061U POAYKT MO0 KpUTEPHUSAM, CGOPMYyIMPOBAHHBIM YYaCTHUKAMU B3aUMO/JI€eUCTBUS.

INPEAMETHBIE PE3YJ/IbTATDI

K koHumy o6ydyeHus B 10 KJjacce oO6Oyyaroudicsa TMOJYYUT CJAeAyroliue
npeJMeTHbIe pe3yJibTaThbl 10 OTAEJbHbIM TEMaM paboyeil NporpaMMbl y4e6HOr0 Kypca
«Anrebpa ¥ Hayasia MaTEMAaTUUYECKOTO aHaIU3a»:

Yucaa v BBIYUC/IEHUS:

CBOOOJHO ONEpUPOBaTb MOHATUSIMHU: paljMOHAJbHOE 4YHCJI0, 6GeCKOHeudHas
nepuoauvyeckas  Apobb, NPOLEHTbl, HUppalUOHAJbHOE  4YHUCJO, MHOXeCTBa
paLMOHAMbHBIX U 1IeACTBUTEbHBIX YU CEJ], MOAYJIb 1eCTBUTEIBHOTO YU CIIa;



IPUMEHSATH JJpOOHY U NPOLIEHTHI AJ15 pellieHUsl NPUKIaJHbIX 3a/a4 U3 Pa3JIN4YHbIX
OoTpac/iey 3HaHWH U peaJIbHOM KU3HU;

IPUMEHATh NPUOJMKEHHBIE BbIYUCJIEHUS, NpaBUJIa OKPYIJIEeHUs, IPUKUIKY U
OLIeHKY pe3yJIbTaTa BbIYMCJIEHUN;

CBOOOZHO ONepUpoBaTb I[OHATHUEM: CTelleHb C LeJbIM IOKa3aTeJseM,
MCI0JIb30BaTh MOJAXOAALYI0 (OpPMY 3alUCH JeUCTBUTEJNbHbIX YUCeJ JJIs pelleHUs
NpaKTUYECKHUX 33/1a4 U Ipe/ICTaB/IeHUS JaHHbIX;

CBOOOJHO OINepuUpOBaThb MOHATHEM: apUPMeTHUUYECKUH KOpeHb HaTypaJibHOU
CTeNeHy;

CBOOO/IHO OIlepUpPOBATh NOHATUEM: CTENEHb C PALlMOHA/IbHBIM I10Ka3aTeJseM;

CBOOOJHO oOllepupoBaTb MOHATUAMM: JiorapudM 4YuCIa, [JecATU4YHble U
HaTypaJibHble JIOTapUPMBbI;

CBOOOJHO OINEpUpPOBATb NOHATHUSAMHU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHIeHC
YK CJIOBOTO apryMeHTa;

ONepUpPOBaTh MNOHATUSAMHU: APKCUHYC, apKKOCUHYC M apKTaHIeHC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUA M HEpaBEHCTBA:

CBOOOJHO ONEpUPOBaThb MNOHATHUSAMHU: TOXKAECTBO, YpaBHEHUEe, HEpPaBEHCTBO,
pPaBHOCUJIbHbIE YpPaBHEHHUS U YPaBHEHUS-CJIeICTBUS], pPABHOCUJIbHbIE HEPABEHCTBA;

NpUMEHATh pa3/IMyHble MeTOJbl pelleHHUs palyMoHaJbHbIX U JpOO6HO-
pallMOHa/JIbHBIX YpaBHEHWUH, TPUMEHATb MeTOJ WHTEpPBaJOB [UIsl pelleHUs
HEpPaBEHCTB;

CBOOOJHO OINEepUpPOBaTb MOHATHUSMMU: MHOTOYJEH OT OJHOW NepeMeHHOH,
MHOTO4YJIEH C LieJIbIMU KO3dUIMEeHTaMH, KOPHU MHOrOYJIeHa, IPUMEHATb JeJieHue
MHOTr04JIeHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y 1 TeopeMy BueTa JJ1g pelieHus
3ajady;

CBOOOZHO ONEPUPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX ypaBHEHUM, MaTPUILa,
onpeJiesIMTe/b MAaTPULbl 2 X 2 U ero reoMeTpUYeCKUI CMBICJI, UCNI0JIb30BaTh CBOMCTBA
onpejenuTess 2 x 2 AJis BbIYMCJIEHUs ero 3Ha4eHUs, IPUMEHATb ONpeJeuTeNd s
pellleHUs] CUCTeMbl JIMHEWHBIX YpaBHEHUH, MOJleJIMpOBaTh peasibHble CUTYyalluU C
IOMOIIIbI0 CUCTEMbl JIMHEHWHBIX ypaBHEHUH, MCCAe[0BaTb NMOCTPOEHHble MOJENHU C
IOMOIIbI0 MaTPUIL U ONIpe/ie/InTeed, UHTepIPeTUPOBATh MOJTYYEeHHbIH pe3yJibTaT;

MCI0JIb30BaTh CBOMCTBA [JIeMCTBUM C KOpPHSMM /JJid NpeoOpa3oBaHUsA
BbIpaXKeHUH;

BBINOJIHATL NPeo6pa30BaHUsl YUCAOBBIX BbIPaXXEHHH, COJepKallluX CTENeHHU C
palMoOHaIbHBIM IOKa3aTeJeM;

MCI0JIb30BaTh CBOMCTBA Jiorapu¢$pMoB /sl Npeobpa3oBaHUsl JIOrapuPMUIECKUX
BbIpaXKeHUH;

CBOOOJHO ONEpPUPOBATh MOHATHUSIMMU: HUppallMOHA/IbHbIE, IOKa3aTeJbHble U
JorapupMuyecKre ypaBHEHHs, HaXOJAUTb UX peLIeHUs] C MOMOILbI0 PaBHOCUJIbHBIX
nepexo/ioB UJIK OCYLIeCTBJISIS IPOBEPKY KOPHEH;

IPUMEHSTb OCHOBHble TPUTOHOMETpUYecKHe GopMyJibl AJs1 Mpeobpa3oBaHUSA
TPUTOHOMETPUYECKUX BbIPAXKEHUH;

CBOOOJHO  ONepUpoOBaTb TMOHATHEM: TPUTOHOMETPUYECKOEe YpaBHEHMUE,
NpUMeHATb  Heob6XxoAuMble  GOpMyJbl  [JiJIS  pellleHUs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUH;

MOJIeJIMPOBAaTh peaJibHble CUTyallUd Ha dA3blKe aJreopnl, COCTAaBJATH
BbIpaXK€HUS, YpPAaBHEHWd, HepaBeHCTBA N0 YCJOBHUK 33/jla4d, MHCCIe[0BaTh
IIOCTPOEHHbIe MO/IeJIH C MCII0JIb30BAHUEM annapara ajareopsl.

PyHKIMH ¥ TPadPUKU:



CBOOOJHO ONEepUpOBaTh MOHATUAMU: (PYHKIUSA, CHOCOObI 3aJaHUsA (YHKLMH,
B3aMMHO OOpaTHble QPYHKIMH, KOMIO3ULUA QYHKUUH, rpaPprK QYHKLUH, BbINOJHATD
3JleMeHTapHble Npeo6pa3oBaHusl rpaPprUKOB PYHKIUH;

CBOOOJHO ONEepUpOBaTb MOHATHUAMU: 006J1aCThb OIlpe/ieieHHUs] U MHOXeCTBO
3HauYeHUH QYHKLUWH, HYJIU QYHKIIMU, IPOMEXKYTKH 3HAKONOCTOSHCTBA;

CBOOOJHO ONepUpoBaTb MOHATHUAMMU: UYETHble W He4éTHble (QYHKILUHY,
nepuoaudyeckre QyHKLUHM, NPOMEXKYTKM MOHOTOHHOCTH QYHKIHH, MAKCUMyMbl U
MUHUMMYyMbl QYHKLMM, HauWboJibllee U HaWMeHbllee 3HayeHHe JQYHKLUM Ha
IIPOMEXYTKE;

CBOOOJHO ONEpUpPOBaTh NMOHATHUSAMM: CTeleHHass QYHKLUA C HAaTypaJbHbIM U
LeJblM IOKasaTeseM, rpaduk CcTeleHHOW (QYHKLUMU C HaATypaJbHbIM U IeJbIM
nokasareJsieM, rpapuMK KOpPHS N-OM CTeneHU KakK (QPYHKIMU OOpaTHOM CTeNeHu C
HaTypa/ibHbIM [TIOKa3aTeJeM;

ONepUpoOBaTh NOHATUSAMHU: JIMHEHHas, KBaJpaTU4Has W [ApPOOHO-JIMHeHHas
GYHKI MY, BBINOJHATD 3JIEMEHTApHOE UCCIeJOBaHHE U TIOCTPOEeHHE UX 'PadUKOB;

CBOOOJHO ONEepUpPOBaTb MOHATUAMMU: IOKa3aTesbHAasd M JiorapupMmuyeckas
byHKIMM, UX CBOMCTBA U rpaduKH, MCNOJb30BaTh HUX TrpaPuKUA [AJs pelleHUs
ypPaBHEHUY;

CBOOOJHO OIEepUpOBaTb NOHATUAMU: TPUTOHOMETPUYECKAss OKPYXKHOCTD,
onpejiesieHre TPUTOHOMETPUYECKUX PYHKIIMKA YMCJIOBOTO apTyMEHTa;

MCNOJIb30BaTh rpadukd  QYyHKUUMM JJIT  MCCIeOBaHUS  MPOIECCOB
3aBMCUMOCTEN NpU pelleHUU 3aJad U3 JPYTUX y4yeOHbIX NpeJMeTOB U peasibHO
»KWU3HH, BbIpaXkaTb GOPMyJlaMH 3aBUCMMOCTH MeX/y BEJIMUMHAMUY;

Hayasia MaTeMaTH4eCKOro aHa/u3a:

CBOOOJHO ONEpUPOBaTb NOHATUAMU: apudMeTHUecKas U TreoMeTpUuecKas
nporpeccusi, 6eCKOHeYHO yObIBalwllasi reoMeTpUuecKass NMpoOrpeccusi, JUHEHUHbIN U
9KCINOHEHIUAJbHBIA pocT, GpopMyJia CIOXKHBIX MPOLEHTOB, UMEThb NMpeJCTaBJIeHUE O
KOHCTAaHTE;

MCI0JIb30BaTh NPOrpeccuu JJisd pelleHUs peasbHbIX 3aja4 NPUKIAJHOTO
XapakKTepa;

CBOOOJHO ONEpPUPOBATh MOHATHUAMMU: INOCJEL0BAaTEJbHOCTb, CIOCOObI 3aJaHUsA
noc/je0BaTeJbHOCTEH, MOHOTOHHbIe M OrpaHUYEHHble [O0CJeJ0BAaTEJbHOCTHY,
NOHUMAaTbh OCHOBBI 3apOXK/JeHUs MaTeMaTUUYEeCKOr0 aHa/M3a Kak aHa/u3a 6eCKOHEeYHO
MaJiblX;

CBOOO/JIHO ONEpPHUpPOBATh NOHATHUSAMU: HelpepbiBHble QYHKIUH, TOYKH pa3pbiBa
rpaduka GyHKI MU, aCUHMIITOThI rpadprKa QYHKLUY;

CBOOOJHO OINepUpOBaTh MOHATHEM: (QYHKIMS, HeNpepbiBHAsE Ha OTpe3Ke,
INPHUMEHSTh CBOMCTBA HENpPePbIBHbIX QYHKLUH /15 pellleHus 3a/ay;

CBOOO/JIHO ONEepHUpPOBaATh MOHATHUSMU: NepBasi U BTOpasi MPOU3BOAHbIe QYHKIIUY,
KacaTeJibHas K rpapuky QyHKLHY;

BbIYUC/ISATh NPOU3BO/IHbIE CYMMBI, IPOU3BEEHUS, YACTHOTO U KOMIIO3ULUU JBYX
byHKIMH, 3HAaTh IPOU3BO/HbIE 3/IEMEHTAPHbBIX QYHKIIUMT;

MCI0JIb30BaTh TeOMETPUYECKUH U (PU3UYECKUHW CMbICA MPOU3BOJHON [Jis
pelieHusd 3a/a4.

MHo2KxecTBa M JIOTHKa:

CBOOO/JHO OIlepUPOBATH MOHATUSMHU: MHOKECTBO, Ollepali HaJl MHOXKeCTBaMU;

MCI0JIb30BaTh TEOPETUKO-MHOXKEeCTBEHHbIM anmnapaT JJjs ONHMCAaHUs peasibHbIX
IPOLIECCOB U SIBJIEHUH, IPU pellleHUH 3a/1a4 U3 IPYyTUX yueOHbIX IpeIMETOB;

CBOOOJHO ONepupoBaTh NOHATHUAMU: ONpeJesieHue, TeopeMa, ypaBHeHMe-
CJIeICTBUE, CBOMCTBO MaTeMaTHUYeCKOro O0O6bEeKTa, J0Ka3aTe/JbCTBO, PAaBHOCHUJIbHbIE
ypaBHEHHS U HepaBeHCTBa.

%
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K koHumy o6ydyeHus B 11 KJjacce oOyvyawouuiicad MNOJYYUT CJAeAyroliue
npeAMeTHbIE pe3Y/IbTaThl 10 OT/AEJNbHBIM TEMaM paboyeil porpaMMbl y4e6HOTO Kypca
«Anrebpa ¥ Haua/la MaTEMAaTUYECKOTO aHAJIU3a»:

Yuciia ¥ BEIYUCICHUS:

CBOOO/IHO ONEpPUPOBATh MOHSATHUSIMHU: HAaTypasJbHOE U 1|eJI0€ YMCJI0, MHOXKECTBA
HaTypaJIbHBIX U 11eJIbIX YK CeJI, UCII0J1b30BaTh MPHU3HAKU JEeJUMOCTH Liesbix ynuces, HO/|
1 HOK HaTypasibHbBIX UMce /1Sl pellleHUsI 3a/jay, IPUMEHSTh airTOpUTM EBKIN/AA;

CBOOOJIHO ONEpPUPOBATh MOHSAITUEM OCTaTKa MO MOJYJ0, 3alUChIBaTh
HaTypaJibHble YHUCJA B PA3JIMYHBIX MTO3UIMOHHBIX CUCTEMAX CUUCJIEHUS;

CBOOOJIHO ONEepUpPOBaTh MOHATUSIMU: KOMILJIEKCHOE YHCJO U MHOXECTBO
KOMILJIEKCHBIX YMCeJ, NPeJCTaBJsATh KOMILJIEKCHbIE YMCIAa B alrebpanvyeckod U
TPUTOHOMETPHUYECKON (POpMe, BBINOJHAThL apudMeTUUYeCKHe oIepalud C HUMU U
M300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsA 1 HEPABEHCTBA:

CBOOOJIHO ONEepUpPOBaTh MOHATHUSIMHU: UppalMOHAJIbHbIE, MOKa3aTeJbHble U
JiorapupMuyecKre HepaBeHCTBA, HAXOAUTh WX PeElleHHUs C MOMOUIbI0 PAaBHOCUJIbHbBIX
nepexo/ioB;

OCYUIeCTBJSATh OTOOP KOPHEHN MPU pellleHUU TPUTOHOMETPHUUYECKOTO YPaBHEHUS;

CBOOOJJHO ONEepupOBaTb MOHSATHUEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
NpUMEHATh  HeobxoAuMble  GOpPMyJbl  [AJ1  pelleHUs  OCHOBHbIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHSTHUSIMHU: CHUCTEMA U COBOKYNHOCTb YpaBHEHUH U
HEPaBEHCTB, PAaBHOCUJIbHblE CHUCTEMbl U CHUCTEMbI-CJE/CTBUS, HAXOAWUTb pelleHUs
CUCTEMbl U COBOKYIHOCTEH palMOHA/JIbHbIX, HpPpPallMOHAJIbHbIX, MOKa3aTeJbHbIX U
JiorapuPpMHUYEeCKUX YPaBHEHUHN U HEPABEHCTB;

pelllaTh palMoOHa/IbHbIE, HPpPallMOHAJIbHbIE, IOKA3aTe/bHbIE, JJorapudpMUiecKrie
M TPUTOHOMETPHUYECKHME YpaBHEHUSI W HepaBeHCTBA, CoJepKalide MOAYyJU U
napaMeTphbl;

NpUMEeHSATh rpaduyeckue MeTO/bl JJis pellleHUs] YpaBHEHUW W HEpPaABEHCTB, a
TakXe 33/la4 C NapaMeTpaMy;

MOJle/IMpOBaTh peaJibHble CUTyallUd Ha $3blKe aJredbpbl, COCTABJSATH
BbIPDQXXEHUS], YpaBHEHHS, HEpPaBEHCTBA M HUX CUCTeMbl 10 VYCJIOBHIO 33/jauH,
UcCaeloBaTh IOCTPOEHHble MOJeJd C UCHOoJb30BaHUEM anmnapara aJjareopsl,
WHTEPIPETHUPOBATH NMOJYYEHHBIN pe3yJibTaT.

dyHKIUU ¥ rpaPUKM:

CTPOUTH TpaPUKU KOMMO3UIUMU (PYHKIUHA C TOMOLIbI0 3JIEMEHTApHOT0
McCC/ie[JOBaHUS U CBOMCTB KOMIIO3UIIMU ABYX QYHKIIHM;

CTPOUTH reoMeTpUUYECKHe 0O6pa3bl YPaBHEHHWM M HEPABEHCTB HAa KOOPAHWHATHOU
IJIOCKOCTH;

CBOGO/ITHO ONEpUPOBATH NOHATUSAMU: I'PAPUKH TPUTOHOMETPUUECKUX PYHKIUH;

OpUMeHATh (YHKUUK [JIT MOJEJUPOBAHHUS U MCCAEJOBAHUS peasbHbIX
pOLECCOB.

Hayasia MaTeMaTH4YeCKOro aHajau3a:

MCII0JIb30BaTh MPOU3BOAHYIO JIJI1 UCCAeN0BAaHUS QYHKIIMUM HA MOHOTOHHOCTb U
3KCTPEMYMBI;

HaXOJAUTb HauWboJiblllee U HaWMeHbllee 3HAaYeHUs QYHKIMU HeNpepbIBHOW Ha
OTpe3Ke;

MCIIOJIb30BaTh NPOU3BOAHYI0 JJ HaX0XKJeHHWS HauJy4dllero pelleHus B
NPUKJIAAHBIX, B TOM YHCJEe COLUAJbHO-IKOHOMHUYECKUX, 3aJayvax, [Jisd ompefeseHnus
CKOPOCTH U YCKOPEHHUS Mpoliecca, 3aJjaHHoro Gopmysioi Uim rpapuKkoMm;



CBOOOJHO ONlepUpPOBaTh NOHATHUSAMU: IepBOOOpa3Has, onpe/eI€HHbIA UHTerpaJ,
HaXxOJUTb INepBoOOpa3Hble 3JieMeHTApHbIX QYHKLUUH W BBIYMCIAATH HUHTErpaa; Mo
dopmysie HproToHa-J/le6HULA;

HaXOAUTb IJIOILAAH IJIOCKUX GUTYDP U 00'bEMBI TeJI C IOMOILbI0 HUHTErpasa;

MMeTb IIpe/iCTaBJeHHWe O MaTeMaTH4YeCKOM MOJeJMPOBAaHMU Ha NpuMepe
coctaBsieHUs JUudepeHMaIbHBIX YPaBHEHUH;

pellaTh NpUKIaJHble 3aJayd, B TOM 4YHUCJIe COLIMaJbHO-3KOHOMHUYECKOTO U
dr3UYeCcKoro XapakTepa, cpefCcTBaMU MaTeMaTHU4eCKOTo aHa/M3a.



TEMATHUYECKOE IIJTAHUPOBAHHUE
10 KJIACC

Ne
n/

II

HanmMmeHoBaHnue
pa3jesioB M TEM
NnporpaMMsbl

KosinyecTBO 4acoB

Bcero
padoThI

KoHTpoJ ibHBIE

IIpakTH4Yeckue
pa6oThI

JdnexkTpoHHbIe (HHdpoBbIe)
o6pa3soBaTe/ibHbIE PeCypChl

MHO>ecTBO

I,ZLEI‘/JICTBI/ITGJI bHbIX YHCEJI.

MHoOro4/1eHbl.
PanjyoHa/sibHbIE
ypaBHEHUA U
HepaBeHCTBa. CUCTeMBbI
JIMHEUHBIX ypPaBHEHU U

24

®yHKIMU U TPadUKHU.
CteneHHass QyHKIHUA C
1eJIbIM [0Ka3aTeseM

12

ApudmeTndyeckui
KOpEeHb N-0M CTENEHHU.
HppanuoHaibHble
ypaBHEHUS

15

[Toka3aTesibHasa
byHKI S,
[Toka3aTesibHbIE
ypaBHeHUd

10

Jlorapudmuueckas
byHKIUS.

18




Jlorapupmuueckue
ypaBHeHUs
T OHOMeE eckue

6 PUTOHOMETPHUYECKHU 27 1
BbIpa)KeHUsI U YpaBHEHUS
[locienoBaTe/ILHOCTH U

7 10 1
porpeccuu
HemnpepbIBHbIe GYHKIJUU.

8 pep GyHKIY 20 "
[IpousBoaHad

9 [ToBTOpEHUE, 06061IIEHHE, c 5
cHCcTeMaTH3al s 3HaHUH

OBIIEE KOJIMYECTBO YACOB

136 10

[10 [IPO'PAMME




11 KJIACC

HanMeHoBaHue
pa3zesioB M TeM
NnporpaMmMbl

KosimyecTBO 4YacoB

KoHTpoJbHEbIE

Bcero
padoThI

IIpakTHYeckue
pa6oThI

JsieKTpoHHbIE (MPpPOBbLIE)
oGpa3oBaTeJibHbIE PeCcypChl

HccnenoBanve GyHKIUN
C IOMOIbIO
NPOU3BOIHOU

22 1

[lepBoo6Gpa3Has u
MHTerpa

12 1

['paduku
TPUTOHOMETPHUYECKUX
byHKIMH.
TpuroHomerpuyeckue
HepaBeHCTBa

14 1

WppalnvoHabHble,
NoKa3aTeJibHbIE U
JiorapupmMuyeckue
HepaBeHCTBa

24 1

KoMmieKkcHbIe yucia

10 1

HatypaJsibHbIe U 1esble
qyucaa

10 1

CrcTeMbl paliMOHaJIbHbIX,
MppaIMoHabHbIX
MOKa3aTeJbHbIX U
JorapupMUYeCcKUx

12 1




ypaBHEHUH

3aza4y Cc mapaMeTpamMmu 16 1
[loBTOpEHME, 0606H.[eHI/IUe, 16 5
cucTeMaTHu3alusl 3HaHUH

OBIIEE KOJIMYECTBO YACOB 136 10

[10 [IPO'PAMME







INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC

Tema ypoka

Kosin4ecTBO 4acoB

KoHTpoJ ibHBIE

Bcero
pa6oThI

IIpakTU4Yeckue
padoThI

Jdarta
U3y4YeHUs

JJ/IeKTPpOHHBbIE
nuppoBbie
oOpa3oBaTe/ibHbIE

pecypcsbl

MHO0XecCTBoO, olepalniy HaJ,

MHOeCTBaMU U UX
CBOMCTBA

Juvarpammbl Jitsiepa-BeHHa

[IpuMeHeHMEe TeopeTUKO-

MHOXEeCTBEHHOTI O aIlllapaTa

AJIA pelieHnd 3a4a4

PaiMoHasibHbIE YHCIA.
OOBIKHOBEHHbBIE U
JleCATUYHbIE APOOH,
NPOLIEHTHI, 6eCKOHEYHbIE
nepuoAuYyecKre 1pobu

PainyoHasibHbIE YHCIA.
OOGBIKHOBEHHbBIE U
JleCATUYHbIE APOOH,
NpPOIEeHTbl, 6ECKOHEYHbIE
nepuoudecKue JIpoou

[IpuMeHeHUe po6ent 1
NPOLIEHTOB /J151 pellleHus




INPpUKJIaAHbIX 3a4a4

[IpuMmeHeHUe fpobent u
NPOLIEHTOB /1J151 pellleHus
NpPUKJIAJHbIX 33124

JlecTBUTEIbHbBIE YHCIIA.
ParpoHasibHbIE U
vppalMoHaJbHble YHCJIa

ApudmMeTudeckue
omnepanuu ¢
JEeMCTBUTEJIbHBIMHU
YUCJIaMU

10

Moayib eiCTBUTEJNBHOTO
YyuCJia U ero CBOMCTBa

11

[IpubaMKEHHDbIE
BbIYMCJIEHUS], TPABUJIA
OKpYTJIEHUS, IPUKUAKA U
OlleHKa pe3yJibTaTa
BbIYMCJIEHUN

12

OCHOBHBIE METO/bI
pelleHUs 1eJbIX U IPOOHO-
palMoOHAJIbHBIX YpaBHEHUH
Y HEPABEHCTB

13

OcHOBHBbIE METO/bI
pelleHus 1eJibIX U APOOHO-
palMOHa/JIbHbIX YPABHEHU U
Y HEPABEHCTB




14

OCHOBHbBIE METO/IbI
pelleHud LeJbIX U [PO6HO-
palMoHaJbHbBIX YpaBHEHUN
Y HEPABEHCTB

15

MHorou4/ieHbl OT OHOM
nepeMeHHOM. [leneHue
MHOTOYJIEHA HA MHOT'04JIEH
c octaTKoM. TeopeMa be3sy

16

MHoOro4JieHbl C 1IeJIbIMU
K03pPHUIIMEeHTaMHU.
Teopema BueTta

17

Pelrenue cucteM JIMHENHBIX
ypaBHEHUU

18

Penrenue cucteM JINMHEUHBIX
ypaBHEHUU

19

MaTpuua cucteMbl
JIMHEWHBIX ypaBHEHUU.
Onpepenvrenb MaTpUILLbL
2x2, ero reoMeTpu4eCKumn
CMBICJI U CBOMCTBA;
BbIUMCJIEHUE ero 3Ha4eHUs

20

OnpegenvTens MaTPULLBI
2x2, ero reoMeTpu4eCcKum
CMBICJI 1 CBOUCTBA;
BbIYMCJIEHUE €r0 3Ha4eHUs

21

[IpumeHneHue




onpejeauTess s
pelleHus CUCTEMbI
JIMHENHBIX YPaBHEHU U

22

Penienue npukiagHbIx
3a/ia4 € IOMOLbI0 CUCTEMBI
JIMHEWHBIX yPaBHEHU U

23

Pemenue npukiagHbIX
3a/ia4 € NOMOLbI0 CUCTEMBI
JIMHEWHBIX yPaBHEHU U

24

KoHnTposbHas pabora:
"PanimoHasibHble YpaBHEHUS
Y HepaBeHCTBA. CUCTEMBI
JINHENHbIX ypaBHEHUI"

25

@dyHKIMA, CIOCOODI
3a/jlaHusl QYHKIMH.
B3auMHO oG6paTHbIe
bynkuuu. Komnosunus

byHKIMH

26

['paduk dyHknum.
JdJieMeHTapHbIe
npeobpa3oBaHUs rpaprUKoOB

byHKIUH

27

O6J1acThb onpeiesileHUs U
MHOeCTBO 3HaYeHU U

byukuuu. Hynu pyHkyum.
[IpoMexxyTKH 3HAK




MNOCTOAHCTBA

28

YéTHbIe U HEYETHBIE
bynkuuu. [lepuoauyeckue
dbyHKuuU. [IpoMexxkyTKH
MOHOTOHHOCTH QPYHKIIUU

29

MakcHMyMbl U MUHUMYMbI
¢ynkuuu. Haubosbliee u
HauMeHblllee 3Ha4eHHe
bYHKLMM Ha IPOMeEXyTKe

30

JluHelHas, KBaZpaTU4YHadA U
JPOOHO-JIMHEeNHasA
byHKUMU

31

JsieMeHTapHOe
¥ccJie[joOBaHue U
NoCTpoeHue rpadUKOB ITUX

byHKIMM

32

JseMeHTapHOe
ycclie[joBaHue U
nocTpoeHue rpadpUKOB ITUX

byHKIUH

33

CTeneHb C LieJIbIM
nokKasareJsieM. buHom
HrproToHa

34

CTeneHb C LieJIbIM
nokasareJsieM. buHnom
HbroToHa




35

CteneHHas GYHKLIUA C
HaTypaJIbHbIM U 1]eJIbIM
nokasartesieM. E€ cBolicTBa
u rpaduk

36

KonTpoJsibHas paboTa:
"CreneHHas ¢yHkuus. Eé
CBOMCTBA U rpaduK"

37

ApudmMeTHyeCKU KOpeHb
HaTypaJIbHOU CTeNeHU U
ero CBOMCTBa

38

ApudmMeTHyeCKU KOpPEHb
HaTypaJIbHOW CTENEHU U
ero CBOMCTBA

39

[Ipeo6pa3oBaHUs YUCTOBBIX
BbIpXKEHUH, COJleprKal[UX
CTENeHU U KOPHHU

40

[Ipeo6pa3oBaHUs YUCTOBBIX
BbIpAXKEHUH, COZlepKaLUX
CTeleHU U KOPHU

41

[Ipeo6pa3oBaHUs YMCIOBBIX
BbIpaXKEHUH, COJleprKal[UX
CTeNeHU U KOPHU

42

HppaiuoHaibHbie
ypaBHeHUd. OCHOBHbIE
METO/bl pelieHud
MppanoHaJbHbIX




ypaBHEHU U

43

WppauuoHanbHbie
ypaBHeHUs. OCHOBHbIE
MeTO/ibl pelleHus
VMppaLuOoHaIbHbIX
ypaBHEHUU

44

HppayunoHanbHbie
ypaBHeHUd. OCHOBHbIE
MeTO/bl pelleHus
VppanoHaJbHbIX
ypaBHEHU U

45

PaBHOCU/IbHBIE TEpexo/ibl B
pelleHuH UppaLMoHaJIbHbIX
ypaBHEHUU

46

PaBHOCUIbHBIE TEpexo/ibl B
pelleHuH UppaLMOHaIbHbIX
ypaBHEHUU

47

PaBHOCUJIbHBIE IEpEX0/bl B
pellleHuH UppalMoHalIbHbIX
ypaBHEHUU

48

PaBHOCU/IbHBIE TEPEXO/IBI B
pellleHuH UppalMoHaJlbHbIX
ypaBHEHUU

49

CoiicTBa U rpadUK KOPHS
n-o¥ cTeneHu Kak QyHKLUHU
006paTHOM CTeNeHU C




HAaTypaJIbHBIM IIOKa3aTeJeM

50

CBoricTBa ¥ rpadUK KOPHS
n-o¥ cTeneHu Kak QyHKIUHU
00paTHOM CTENEHHU C
HaTypaJibHbIM [TIOKa3aTesJeM

51

KonTpoJsibHas paboTa:
"CBoiicTBa U rpad UK KOpHS
n-o# CTeneHH!.
HppanyoHasibHbIe
ypaBHeHUs"

52

CreneHsb pPalOHaJIbHBIM
MoKasaTeJieM U e€ CBONCTBa

53

CTemneHb C paniMOHa/JbHBIM
oKasaTeJieM U eé CBOUCTBa

54

CTeneHb C paliMOHAJIbHBIM
NoKasaTeJieM U eé CBOMCTBaA

55

[lokasaTesibHast PyHKLUS,
eé cBolCcTBa U rpaduk

56

Ucnosnb3oBaHue rpaduka
GYHKLMY 151 pelleHrst
ypaBHEHUN

57

HUcnosnb3oBaHue rpaduka
GYHKLMY 1151 pellieHust
ypaBHEHUU

58

IlokasaTeJsibHbIE




ypaBHeHHs. OCHOBHbIE
MEeTO/Ibl pelleHUs
NO0Ka3aTeJbHbIX ypaBHEHHUU

59

[lokaszaTesibHbIE
ypaBHeHHs. OCHOBHbIE
MEeTO/Ibl pelIeHUs
NoKa3aTeJbHbIX ypaBHEHHUU

60

[lokazaTesbHbIE
ypaBHeHUs. OCHOBHbIE
MeTO/lbl pelleHus
NOKa3aTeJIbHbIX YpaBHEHUH

61

KoHuTposbHas paboTa:
"[loka3aTesibHasA QyHKIUS.
[lokasaTesibHblIE
ypaBHeHHUs"

62

Jlorapudm yucaa. CBoicTBa
Jorapudma

63

Jlorapudm yucna. CBoicTBa
Jorapudma

64

Jlorapudm uncna. CBorcTBa
Jorapudpma

65

JlecaTUYHBIE U
HaTypaJsbHble JIOrapuPMbl

66

JlecaTUYHBIE U
HaTypaJbHble JIOrapuPMbI




67

[Ipeo6pa3oBaHue
BBIPpQXKEHUH, COZlepKalUX
JlorapuPpMbl

68

[Ipeo6pa3oBaHue
BbIpaXK€HUH, COZleprKalLUX
JlorapupMel

69

[Ipeo6pa3oBaHue
BbIPQXKEHUH, COZleprKaluX
JlorapupMal

70

Jlorapudpmuueckas
byHKLMS, e€ CBOMCTBA U
rpaduk

71

Jlorapudmuyeckas
byHKI M, e€ CBOMCTBA U
rpaduk

72

Ucnosnb3oBanue rpaduka
bGYHKIMM AJ15 pelieHust
ypaBHEHUU

73

Hcnosb3oBaHue rpaduka
byHKIMU 151 pelieHus
ypaBHEHUU

74

Jlorapudmuyeckue
ypaBHeHUs. OCHOBHbIE
MeTO/ibl pelleHUs
JlorapuPpMHUYECKUX
ypaBHEHUU




75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
MeTO/ibl pelleHus
JlorapupMHUYeCcKUX
ypaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
MEeTO/Ibl pelIeHUs
JlorapudpMUYeCcKUX
ypaBHEHUU

77

PaBHOCU/IbHBIE IEpEX0/Ibl B
peuieHuur
JlorapupMUYeCKUX
ypaBHEHUU

78

PaBHOCHJIbHBIE IEpEXO/bl B
pelieHUU
JlorapupMUYeCKUX
ypaBHEHUU

79

KoHnTposbHas pabora:
"JlorapudpmMuyeckas
byHKIUS.
Jlorapudmuueckue
ypaBHeHHUs"

80

CHHYC, KOCUHYC, TAHT'€HC U
KOTaHI'eHC YUCJI0BOTO
apryMmeHTa




81

CHHYC, KOCUHYC, TAHT€HC U
KOTAHT'€HC YU CJI0BOTO
aprymeHTa

82

ApKCHHYC, apKKOCUHYC U
apKTaHTeHC YUCI0BOT0
apryMmeHTa

83

ApKCcHHYC, apKKOCHHYC U
apKTaHTeHC YU CI0BOI0
apryMeHTa

84

TpuroHomerpuyeckas
OKPY>XHOCTb, Ollpe/ieJieHue
TPUTOHOMETPUYECKUX
GYHKIMH YU CTOBOTO
apryMeHTa

85

TpuronomeTpuyeckas
OKPY’KHOCTb, OIIpe/ieJIEHHE
TPUTOHOMETPUUECKUX
OYHKIME YU CTOBOTO
apryMmeHTa

86

OCHOBHBIE
TPUTOHOMETPHUUYECKUE

bopMyibl

87

OCHOBHBIE
TPUTOHOMETPHUUYECKUE

dbopmybl

88

OcHOBHBIE




TPUTOHOMETPHUYECKHE
bopMyibl

89

OcHOBHBIE
TPUTOHOMETPHUYECKHE

dbopMyJibl

90

[Ipeo6pa3oBaHue
TPUTOHOMETPUYECKUX
BbIpaKeHUH

91

[Ipeo6pa3oBaHue
TPUTOHOMETPUYECKUX
BbIpaKeHUH

92

[Ipeo6pa3oBaHue
TPUTOHOMETPUYECKHUX
BbIpaXKEHUU

93

[Ipeo6pa3oBaHue
TPUTOHOMETPUYECKHUX
BbIpa)KEHUH

94

Pemenune
TPUTOHOMETPHUYECKUX
ypaBHEHUU

95

Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHUN

96

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU




97

Pemienue
TPUTOHOMETPUYECKUX
ypaBHEHU U

98

PeleHue
TPUTOHOMETPHUUYECKUX
ypaBHEHUU

99

Pewenue
TPUTOHOMETPHUYECKUX
ypaBHEHUU

100

Pewenue
TPUTOHOMETPUYECKUX
ypaBHEHU U

101

KoHuTposibHas paboTa:
"TpuroHomeTpuyeckue
BbIPQ)KEHUS U
TPUTOHOMETpPUYECKHUE
ypaBHeHus"

102

[TocnenoBaTe/IbHOCTH,
CIocoOblI 3a/IaHUS
1ocJief0BaTeJIbHOCTEMN.
MeTo; MaTeMaTHYeCKOU
UHAYKIUU

103

MOHOTOHHBIE U
OrpaHUYEeHHbIE
1ocJjeloBaTeJbHOCTH.
Uctopusa aHanusa




6eCKOHEYHO MaJbIX

104

ApudmeTnueckas
nporpeccus

105

['eoMeTpuyeckas
nporpeccus

106

BeckoHeuHO yObIBatoLas
reoMeTpuyecKas
nporpeccusi

107

CyMMa 6eCKOHEeYHO
yObIBaloIen
reoMeTpUYECKOHU
porpeccuu

108

JIuHeWHbIN U
3KCMOHEHIUa/JIbHbIN POCT.
Yucsno e. Popmyna
CJIO>KHBIX MPOIEHTOB

109

JIMHeWHbIN U
3KCIOHEeHI[Ua/IbHbINA POCT.
Yucso e. Popmyna
CJIO>KHBIX NMPOLIEHTOB

110

Hcnosb30BaHue
IIPOrPEeCCUH [JIF pellleHUs
peasibHbIX 3aJa4
MPUKJIAJHOrO XapaKTepa

111

KoHTpoJsibHas paboTa:
"[locsienoBaTe/IbHOCTH U




porpeccuu”

HenpepbiBHble QYHKLIUHU U

112 .
YX CBOMCTBaA
Touka paspbiBa.

113 | AcuMnToThl rpadpUKOB
GyHKUMH

114 CBoiicTBa QyHKIUH
HellpepbIBHBIX HA OTpe3Ke

115 CoiicTBa QyHKI UM
HelpepbIBHBIX Ha OTpe3Ke

116 MeTo/ MHTEpBa/IOB A
pelleHus HepaBeHCTB

117 MeTo/ MHTEpBa/IOB A
pellleHus HepaBeHCTB

118 MeTo/ MHTEpPBAJIOB AJid
pellleHMA HepaBEHCTB
[I[puMeHeHUe CBOUCTB

119 | HenpepbIBHBIX YHKIUU
JU14 pelleHus 3a4a4
[IpiMeHeHNe CBOWCTB

120 | HenpepbIBHBIX QYHKIIUN
JUISl pellieHus 3a/,a4

121 [lepBad v BTOpasd
NpPOU3BOAHbIE PYHKLUHU

122 OnpegesieHue,




reoMeTpHUYeCKUM CMBICII
IIPOU3BOJHOU

Onpegenenuve, pusnyecKuin

123 .
CMBICJI IPOU3BOJHOU
YpaBHeHMe KacaTeJIbHOU K

124
rpaduKy GyHKIUHU

125 YpaBHeHMe KacaTeJIbHOU K
rpadpuky GyHKLINHU
[IpousBogHbIEe

126 |  POMSEOA )
3JIeMeHTapHbIX PYHKLUN
[Ipor3BOiHbIE

127 | | POMSEOA )
3JleMeHTapHbIX QYHKLMNH
[IporsBoAHasA CyMMBI,

128 | npousBeJeHHUsA, YACTHOI'O U
KOMIIO3ULIUK QYHKIUHN
[IpousBoAHasA CyMMBI,

129 | npousBeZeHHUs, YACTHOI'O U
KOMIIO3ULIUN QYHKIUHN
[IpousBoHasa CyMMBI,

130 MPOX3BeJleHHS, YaCTHOIO U
KOMIIO3ULMU QYHKIUH

131 KonTposibHas paboTa:
"[lpousBoaHas”
[loBTOpPEHUE, O6OOLIEHUE,

132 P m

CHUCTeMaTu3anud 3HaHUH:




"YpaBHeHus"

[loBTOpeHUEe, 0600611EHHE,

133 | cucreMaTusanus 3HaHUM: 1
"OyHKIUK"

134 WToroBast KOHTpOJIbHAsI 1 1
paboTa

135 WToroBast KOHTpOJIbHAsI " 1
paboTa

136 [ToBTOpEHME, O6O6H.leHI/IUe, "
cucTeMaTH3alus 3HaHUH

OBLIEE KOJTMYECTBO YACOB I10
136 10

[IPOTPAMME




11 KJIACC

Tema ypoka

KosimyecTBO 4YacoB

KoHTpoJibHEbIE

Bcero
pa6oThI

IIpakTHYecKue
pa6oThI

JlaTa
U3y4YeHUs

J/JIeKTPOHHbIE

nudpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHUe
IPOU3BOJHOHU K
vccie0BaHrI0 QYHKIUN
Ha MOHOTOHHOCTb U
3KCTPEMYMBbI

[Ipumenenue
MPOXU3BOIHOM K
yccaeloBaHu0 QYHKLIMH
Ha MOHOTOHHOCTB U
3KCTPEeMYMBbI

[IpuMeHeHUE
IPOU3BOJHOMU K
vccieJ0BaHUI0 QYHKIUN
Ha MOHOTOHHOCTB U
3KCTPEMYMBbI

[IpumeHeHue
NPOU3BOJAHOM K
yccaeloBaHU0 QYHKLIUH
Ha MOHOTOHHOCTH U
3KCTPEMYyMbI




[IpuMeHeHUe
IPOU3BOJHOH K
Hcciel0BaHnI0 QYHKIUA
Ha MOHOTOHHOCTb U
3KCTPEMYMbI

[IpumeHeHue
NPOM3BOJAHOM K
yccaelo0BaHUI0 QYHKLIUH
Ha MOHOTOHHOCTH U
3KCTPEMYMBbI

HaxoxxneHue
HaMO6OJIbIIET0 U
HauMeHbllIero 3Ha4eHust
HenpepbIBHOU QYHKLUHU
Ha OTpe3Ke

HaxoxxneHue
HauoboJIbIIEro U
HaMMeHbIIEero 3Ha4eHus
HenpepbIBHOU QYHKLIUHU
Ha OTpe3Ke

HaxoxxgeHue
HaMOOJIbIIEr0 U
HauMMeHbIIEro 3Ha4eHus
HenpepbIBHOU QYHKIUHU
Ha OTpe3Ke

10

HaxoxpeHnue




HauWOOJIbILIETO U
HavMeHbIIIero 3Ha4yeHus
HelnpepbIBHON QYHKLMHU
Ha OTpe3Ke

11

HaxoxxageHue
HaKWOOJIbIIET0 U
HavMeHbllIero 3Ha4eHus
HenpepbIBHOU QYHKIIMU
Ha OTpe3Ke

12

HaxoxxneHue
HauobOoJIbIIETro U
HaMMeHbIIEero 3Ha4eHus
HenpepbIBHOU QYHKLIUHU
Ha OTpe3Ke

13

[IpumeHeHue
IIPOU3BOJHOH JJI4
HaX0X/JeHUs
HaWJIy4llero peueHus B
NPUKJIAAHBIX 3a/ja4ax

14

[IpumeHeHue
NPOU3BOJAHOM AJ1s
HaXOX/JeHHUs
HaUWJIy4llero peleHus B
MPUKJIAJHbIX 3a/a4ax

15

[Ipumenenue
NIPOU3BOJHOM JJId




onpejieJleHUsI CKOPOCTH U
YCKOpeHHs Ipolecca,
3aZlaHHOTr0 GOopMyJIoH
WU rpadprUKOM

16

[IpuMeHeHUe
NPOU3BOJAHOU AJ1
onpezesieHUsI CKOPOCTH U
YCKOpEeHHd NpOoLecca,
3aJlaHHOTr0 GopMyJIoH
WU rpadprUKOM

17

KoMno3suuusa yHKkun

18

KoMno3suuusa yHKkun

19

Komnosunus pyHkuui

20

['eoMeTpuyeckue o6pasbl
ypaBHEHUU Ha
KOOPJUHATHOMN
IJIOCKOCTH

21

['eomeTpHyeckue 06pasbl
ypaBHEHUU Ha
KOOpPJUHATHOMN
IJIOCKOCTH

22

KonTposibHas paboTa:
"HUccnepoBanve QyHKLIUN
C IOMOILbIO
npou3BOAHON"

23

[lepBoo6pa3Has,




OCHOBHOE CBOWCTBO
epBO0OPa3HbIX

24

[lepBoobpa3Hble
3JieMeHTapHbIX QYHKLUU.
[IpaBusia HAXOXKAEHUS
epBO0OOPa3HbIX

25

[lepBoobpa3Hble
3JieMeHTapHbIX QYHKIUH.
[IpaBua HaxOXKAeHUA
nepBOOOpPa3HBIX

26

HHTerpait.
['eoMeTpuyecKkuii cMbICI
VHTerpazia

27

Beruucienue
oInpe/ieJIEHHOTO
HWHTerpasa no popmyJie
HbroToHa-J/IeroHHuIa

28

Beruucienue
oInpe/ieJIEHHOTO
HWHTerpasa no popmy.ie
HbroToHa-J/IeboHuIa

29

[I[pyuMmeHeHUe UHTErpala
JIJ1s1 HAXO0XK/I€HU S
IJIolaAe N MJI0CKUX

¢uryp

30

[I[puMeHeHUe UHTerpasia




JIJIS1 HAaXO0XKIeHU S
00bEMOB
reoMeTpUUYECKUX TeJl

31

[IpuMepbl pelieHU N
auddepeHMaTbHbBIX
ypaBHEHUU

32

[IpuMepsl pemieHU N
auddepeHMATbHbBIX
ypaBHEHUU

33

MarteMaTuyeckoe
Mo/leJIMpOBaHUe
peaJbHbIX IPOLECCOB C
MOMOII[bIO

I depeHIMATbHbBIX
ypaBHEHUU

34

KoHnTposbHas pabora:
"[lepBoobpa3Has u
HHTerpam"

35

TpuronomeTpuyeckue
$YHKIMH, UX CBOWCTBA U
rpapuku

36

Tpuronomerpudeckue
bYHKIMM, UX CBOMCTBA U
rpapuku

37

TpuronomeTrpuueckue
byHKIIMY, UX CBOMCTBA U




rpaduku

38

TpuronomeTrpuyeckue
byHKLMY, X CBOWCTBA U
rpaduku

39

TpuroHomeTrpuueckue
GYHKUMHY, UX CBOUCTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUU C TOMOUIbIO
TPUTOHOMETPUYECKOU
OKPY>XHOCTH

41

OT60p KOpHEH
TPUTOHOMETPUUECKUX
ypaBHEHHUH € TOMOIIIbIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

42

OT60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TOMOUIbIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUU C TIOMOUIbIO
TPUTOHOMETPHUYECKOU




OKPYKHOCTH

44

PeleHue
TPUTOHOMETPHUYECKUX
HEpPaBEHCTB

45

PeleHue
TPUTOHOMETPHUUYECKUX
HEPABEHCTB

46

Penrenue
TPUTOHOMETPUYECKUX
HepaBeHCTB

47

Penrenue
TPUTOHOMETPUYECKUX
HEepaBEHCTB

48

KonTposibHas pabora:
"I'padpuku
TPUTOHOMETPUUYECKUX
byHKIUH.
TpuroHomerpuyeckue
HepaBeHCTBa"

49

OcHOBHBbIE METO/bI

pemieHnd MMoKa3aTeJIbHbIX

HepaBEHCTB

50

OcHOBHBbIE METO/bI

pemieHnd MMoKa3aTeJIbHbIX

HEpPaBEHCTB

51

OcHOBHBbIE MeTO/bl




pelleHUs MOKa3aTeJabHbIX
HEpPaBEHCTB

52

OcHOBHbIE METO/IbI
pellleHus MoKa3aTeJbHbIX
HEPaBEHCTB

53

OcHOBHbIEe MeTO/ bl
pelieHus
JiorapuMuYecKux
HEPaBEHCTB

54

OcHOBHbIE METO/IbI
peleHUs
JlorapuPpMHUYECKUX
HEPaBEHCTB

55

OCHOBHBIE METO/bI
penieHus
JlorapuPpMHUYeCKUX
HepaBeHCTB

56

OCHOBHBIE METO/bI
pelieHust
JlorapuPpMHUYECKUX
HepaBeHCTB

57

OcHOBHBbIE METO/bI
peuieHus
HppanoHaJbHbIX
HepaBEeHCTB

58

OcHOBHBIE METO/bI




peleHUA
VMppaLMOHaIbHbIX
HepaBeHCTB

59

OcHOBHBIE MeTO/bI
peleHUA
VMppaLMOHaIbHbIX
HepaBeHCTB

60

OCHOBHBIE METO/IBI
peuieHus
VMppaluOoHaJIbHbIX
HepaBeHCTB

61

['paduyeckue MeToAbBI
peuieHus
VppaluOoHaJbHbIX
ypaBHEHUU

62

'paduyeckre MeTobl
pelieHUs
VMppaLuoHabHbIX
ypaBHEHUU

63

['padpuyeckue MeTO b
pellleHUs MOKa3aTeJabHbIX
ypaBHEHUU

64

['padpuyeckue MeTOAbI
pellleHUs MOKa3aTeJabHbIX
HEPaBEHCTB

65

['paduueckue MmeTombl




peleHuUst
JlorapudpMUYeCcKUX
ypaBHEHU U

66

[paduueckue meTosbl
peleHuUs
JlorapudpMHUYeCKUX
HepaBEHCTB

67

[paduueckue meTozbl
peleHust
JiorapuMuyecKux
HepaBEHCTB

68

['paduyeckue MeToAbBI
pelleHUsI MoKa3aTeJbHbIX
Y JIorapuPpMUUECKHX
ypaBHEHUU

69

'paduyeckre MeTobl
pellleHUs MOKa3aTeJabHbIX
Y JIorapuPpMUUECKHX
ypaBHEHUU

70

['padpuyeckue MeTO b
pellleHUs MOKa3aTeJabHbIX
Y JjorapupMUdecKux
HEPaBEHCTB

71

['paduueckue MeTo b
pelIieHUs NOKa3aTelbHbIX
Y jorapupMuYecKux




HEPaBE€HCTB

72

KoHnTposibHas paboTa:
"UppanroHa/bHble,
II0Ka3aTeJIbHble U
Jorapupmuyeckue
HepaBeHCTBA"

73

KomMniekcHble yucia.
Anrebpauyeckas u
TPUTOHOMETpPHUYECKas
dopMbI 3anrcu
KOMILJIEKCHOTO YMCJIa

74

KoMmniekcHbie yuca.
Anrebpauyeckas u
TPUTOHOMETpHUYecKast
dbopMbl 3anucu
KOMIIJIEKCHOT'O Y1 CJIa

75

ApudmeTrueckue
orneparuyu ¢

KOMIIJIEKCHBIMH YU CJIaMH

76

ApudmMeTudeckue
oneparnuu ¢

KOMIIJIEKCHbBIMH YU CJIaMH

77

N306paxkeHue

KOMIIJIEKCHbIX YHUCEJI Ha

KOOPJMUHATHOMU
IJIOCKOCTH




78

N306pakeHue
KOMILJIEKCHbBIX YK CeJ Ha
KOOp/IMHAaTHOH
IJIOCKOCTH

79

®opmysia MyaBpa. Kopuu
n-ou CTeneHu U3
KOMILJIEKCHOTO YMCJIa

80

®opmysia MyaBpa. Kopau
n-ou CTeneHu U3
KOMILJIEKCHOTO YMCJia

81

[IpuMeHeHUe
KOMILJIEKCHBIX YHCeJT /11
pelieHUs] PU3UYECKUX U
reoMeTpHUYECKUX 3a7a4

82

KoHTpoJsibHas pa6oTa:
"KoMmmiekcHble yuca"

83

HaTtypasnbHble u niesiblie
qucIa

84

HaTtypasnbHble u niesiblie
qucaa

85

[I[pyuMeHeHU e NPU3HAKOB
JEeJIMMOCTH LeJIbIX YhCeJl

86

[IpyuMeHeHNe NPU3HAKOB
JleJTMMOCTH LieJIbIX Yucel

87

[IpruMeHeHNe TPU3HAKOB




AE€JIMMOCTH LeJIbIX YU CeJT:
HOJl u HOK

88

[IpyuMeHeHNe NpU3HAKOB
AEeJIMMOCTH LieJIbIX YU CeT:
HO/JZl u HOK

89

[IpruMeHeHNe TPU3HAKOB
JleJIUMOCTH 11eJIbIX YHCeT:
OCTATKH 110 MOJYJII0

90

[IpruMeHeHNe TPU3HAKOB
JleJIUMOCTH 11eJIbIX YHCeT:
OCTATKH 110 MOJYJII0

91

[IpyuMeHeHHe NpU3HAKOB
JeJIMMOCTH LieJIbIX YUCeT:
aJIropuTtm EBKIMIA AJ1d
peleHud 3a/ja4 B LieJIbIX
YUCaax

92

KonTposibHas paboTa:
"Teopus LeabIx yucen"

93

CucreMa ¥ COBOKYIIHOCTb
ypPaBHEHUU.
PaBHOCUJIBHBIE CUCTEMBI
Y CUCTEMBI-CJIe/ICTBUA

94

CucreMa ¥ COBOKYIIHOCTb
ypPaBHEHU M.
PaBHOCUJIBHBIE CUCTEMBI
Y CUCTEMBI-CJIe/ICTBUSA




95

OCHOBHbIE MeTO/ bl
pelleHus CUCTEM U
COBOKYMHOCTEH
palMOHaJIbHBIX
ypaBHEHUU

96

OcHOBHbIE METO/IbI
pelleHus CUCTEM U
COBOKYIHOCTEH
VMppaLuOoHaJbHbIX
ypaBHEHUU

97

OcHOBHBIEe MeTO/bI
pelleHus CUCTEM U
COBOKYITHOCTeH
NIOKa3aTeJIbHbIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI
pelleHus CUCTEM U
COBOKYMHOCTEH
N0Ka3aTeJIbHbIX
ypaBHEHUU

99

OCHOBHBIE METO/bI
pelleHus CUCTEM U
COBOKYMHOCTEH
JlorapuPpMHUYECKUX
ypaBHEHUN

100

OcHOBHBIE MeTOo/bl




pelleHus CUCTEM U
COBOKYIHOCTeH
JlorapupMHUYeCKUX
ypaBHEHUU

101

[IpuMeHeHMEe CUCTEM K
pelleHHnIo
MaTeMaTUYeCKHUX 3a/la4d U
3a/la4 U3 pa3JIMYHbIX
006J1acTel HAYKU U
peasibHOU KU3HH,
WHTepnpeTanus
MOJIy4Y€eHHbIX
pe3yJIbTaToB

102

[IpyuMeHeHUe cUCTEM K
pelleHHnIo
MaTeMaTU4eCKHX 3aZja4d U
3a/1a4 M3 Pa3/IMYHbIX
ob6J1acTell HAyKHU U
peasibHOM KU3HH,
WMHTepnpeTanus
NOJIy4eHHBIX
pe3y/IbTaToOB

103

[IpyuMeHeHNe HEPABEHCTB
K pelleHUI0
MaTeMaTU4YeCKUX 3a/1a4 U
3a/1a4 U3 pa3JIMYHbIX
006J1acTel HAYKHU U




peasibHOM KU3HH,
WHTepIpeTanus
MOJIyYeHHbIX
pe3yJIbTaToB

104

KonTpoJsibHas paboTa:
"CucreMbl
palMOHABHBIX,
VMppaloHaJbHbIX
N0Ka3aTeJbHbIX U
JlorapuPpMHUYeCKUX
ypaBHeHHUI"

105

PanpoHasibHbIE
ypaBHEHUH C
rapaMeTpaMu

106

PanponasnbHbIE
HepaBeHCTBA C
napaMeTpaMu

107

PanyoHasbHbIE CUCTEMBI
C mapaMeTpamMu

108

WppanyoHanabHble
ypaBHeHH, HepaBeHCTBa
C mapamMeTpaMHu

109

WppanyoHanabHble
CUCTEMBI C IapaMeTpaMu

110

[Toka3zaTesbHbBIE
ypaBHEHUs], HEpAaBEHCTBaA




C mapaMeTpamu

111

[lokasaTesibHbIE CUCTEMBI
C mapaMeTpaMu

112

Jlorapudmuueckue
ypaBHEHHUs], HEpaBeHCTBa
C mapaMeTpamu

113

Jlorapudmuueckue
CUCTEMBbI C apaMeTpaMH

114

TpuroHomerpuyeckue
ypaBHEHMUH C
napamMeTpamMHu

115

TpuroHomerpuyeckue
HepaBeHCTBa C
napaMeTpamu

116

TpuronomeTpuyeckue
CUCTEMBI C IapaMeTpaMu

117

[TocTpoenue u
vccjieJjoBaHue
MaTeMaTU4eCKHUX
MojieJield peasbHbIX
CUTyaLMH C IOMOLIbIO
ypaBHEHUH C
napaMeTpamu

118

[TocTpoeHue u
vccie0BaHue
MaTeMaTU4YeCKUX




Mo/ieJlel peasbHbIX
CUTYyaL WX C IOMOILBIO
CUCTEeM ypaBHEHHUH C
napaMeTpamMu

[locTpoeHue u
yccejoBaHue
MaTeMaTH4YeCKUX

119 | Mopeney peaJbHBIX
CUTYaLUM C IOMOLIBIO
CUCTEeM ypaBHEHUH C
napaMeTpamMu

KoHnTposbHas pabora:

1 2 0 n n
3ajjauu ¢ mapaMmeTpamu

[ToBTOpeHUe, 0606111EHHE,
121 cucTeMaTH3alus 3HAaHUU:
"YpaBHeHus"

[ToBTOpeHUe, 0606111EHHE,
122 cucTeMaTH3alys 3HaHUM:
"YpaBHeHusa"

[ToBTOpEHME, 06001IIEHHE,
123 cycTeMaTH3alys 3HaHUM:
"YpaBHeHus. CUCTeMbl

ypaBHEHUH"

[ToBTOpeHUe, 0600611IEeHHE,
124 cvcTeMaTH3allys 3HaHUM:
"HepaBeHcTBa"




125

[loBTOpeHUEe, 06006111EHHE,
cucTeMaTH3alusa 3HAaHUM:
"HepaBeHcTBa"

126

[loBTOpeHUEe, 0600611IEHHE,
CUCTeMaTH3alisl 3HaHUH:
"HepaBeHcTBa"

127

[ToBTOpeHME, 06061IEHUE,
cUCTeMaTH3alMs 3HAHUM:
"[IlpousBojHas U eé
npuMeHeHue"

128

[loBTOpEeHUEe, 060611EHHE,
cucTeMaTH3alus 3HaHUM:
"[IpousBojHas U eé
npuMeHeHue"

129

[ToBTOpeHUe, 0606111EHHE,
cucTeMaTH3alus 3HAHUM:
"[lpousBosHas U e€
npuMeHeHue"

130

[ToBTOpeHUe, 0606111EHHE,
CUCTeMaTH3alysl 3HaHUM:
"HHTerpas u ero
npuMeHeHHe"

131

[ToBTOpEHME, 06001IIEHHE,
cucTeMaTH3alys 3HaHUM:
"@yukyguu"

132

[ToBTOpEHME, 060061 EHUE,




CUCTeMaTH3alus 3HaHUH:
"@yHkyuu"

133

[ToBTOpeHME, 06061 EHUE,
cUCcTeMaTH3alisl 3HaHUH:
"OyHKIUK"

134

HWToroBasi KOHTpoOJIbHAsA
paboTa

135

HToroBasg KOHTpOJIbHAA
paboTa

136

[loBTOpEeHUE, 060611EHHE,
cucTeMaTH3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB
[10 [IPO'PAMME

136

10







MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJ/JIbHOM MPOTPAMMBI

10 KJIACC
Ko, .
[IpoBepsieMble nIpejMeTHBIE pe3y/IbTaThl 0OCBOEHHA OCHOBHOM 06pa3o0
NnpoBepsieMoro
cpeAHero oo61ero 06pa3oBaHusa
pe3yJibTaTa
1 Yucsa ¥ BbIYUCIEHUA
11 OnepupoBaTh MOHATHSIMM: pallMOHAJIbHOE WU JEUCTBUTEJNbHOE YHCJO, Of
' JIp00b, NPOLIEHTHI
1.2 BoinosiHATE apudMeTHUEeCKHe ONlepaliy C pallMOHAJIbHBIMU U € CTBUTE
13 BbInosIHATE NPUOJIMKEHHBIE BbIYHCIAEHUS, HUCIOJIb3ys MpaBUIa OKPYT.
' OL|EHKY pe3yJibTaTa BbIYUCIEHUM
OnepupoBaThb TMOHATUSMU: CTeleHb C I1eJbIM IIOKa3aTeJieM, CT:
1.4 JleiICTBUTEJIBHOTO 4MCJIa, KOPEHb HAaTypaJIbHOM CTeNeHH; UCI0JIb30BaTh
JIeUCTBUTEJIbHBIX UM CEJ /ISl pellleHHs TPaKTU4YeCKUX 3a/la4d U NpeCcTaBJIe]
15 OneprpoBaTb MNOHATUSIMU: CUHYC, KOCUHYC W TAHTe€HC NMPOU3BOJILHOTO
' NPOU3BOJILHOTO yTIJjia Yyepe3 06paTHble TPUTOHOMETpUYecKre QYHKIIUU
2 YpaBHeHUd U HepaBeHCTBA
21 OnepupoBaThb MOHATUSIMHU: TOXAECTBO, YypaBHEHUE, HEPABEHCTB(
' VMppaLUoHa/lbHOE ypaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YpaBHE
29 BbinosiHATE Npeo6pa3oBaHUsI TPUTOHOMETPHUUYECKUX BbIpAKEHUH U PE
' ypaBHEHUs
23 BbInosiHATE Npeo6pa3oBaHUs IieJblX, pPallMOHAJbHbIX W HppalMOHaJIb!
' OCHOBHbIE TUIIbI [€JIbIX, PAIJMOHAJIbHBIX U UPPALIMOHAJbHBIX YPaBHEHUH U
24 [I[pyMeHSTh YpaBHEHUS U HEPABEHCTBA /il pellleHHUs] MaTeMaTHYEeCKUX =
' o6J1acTel HayKH U peasibHOM KU3HH
MogenupoBaTh peasibHble CUTyallMd Ha $3bIKE aJredpbl, COCTABJISA
2.5 HepaBeHCTBA IO YCJOBHIO 33/la4M, UCCAE/JOBATh MOCTPOEHHbIE MOJEJH (
anrebpbl
3 ®yHKUUU U TpadUKU
31 OnepupoBaTh NOHATUAMU: QYHKIUSA, CIOCOOBI 3ajaHUsA QYHKIIMH, 06J1aCT:
' 3HaYeHU# QyHKLIUHY, rpaduK QYHKIIMU, B3AaUMHO 06paTHbIe QYHKIUU
3.2 OnepupoBaThb MNOHATUSAMU: YETHOCTb W HEUYETHOCTb QYHKILUHU, HY.

3HAKOIIOCTOAHCTBA




3.3 HUcnosb3oBaTh rpapuku QyHKLUHN JJ15 pellieHUsl YypaBHEHU
3.4 CTpouTb M 4UTaThb paPUKU JUHEWHON PYHKIMU, KBaJpPaTUYHOU (YHK
' L|eJIbIM [TIOKa3aTeJieM
Ucnonp3oBaTk rpaduky GyHKIMU [IJ11 MCCIeJOBAHUS MIPOLLECCOB Y 3aBUCI
3.5 U3 JpyTuX y4yeOHBbIX NpeJMeTOB U peasbHOM KU3HH, BblpakaTb GOpM™
BeJIMUMHAMU
4 Havasa MaTemMaTuyeckoro aHaausa
4.1 OnepupoBaTb NOHATHUAMMU: N10CJI€L0BATENbHOCTD, apudMeTUYecKas U reoM
49 OnepupoBaTb NOHATUSAMU: OECKOHEYHO YObIBaKIasi reoMeTpU4ecKas mp
' yObIBaloIllel reoOMeTPUYECKOM IPOrpecCcuu
4.3 3aZlaBaThb N0OC/Ie40BATEJNbHOCTH PA3JIMYHBIMU CIOCOOAMHU
44 Hcnonp3oBaTh CBOMCTBA MNOC/AEL0OBAaTEJbHOCTEW U NpPOrpeccud s
' NPUKJIAZHOI0 XapaKTepa
5 MHoxecTBa ¥ J1IoTHKa
5.1 OneprpoBaTb NOHATHUSIMU: MHOXKECTBO, Ollepalluy HaJ, MHOKeCTBaMU
£ Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHbBIN anlapaT AJis ONKUCaHUs peaJ
' IpHY pelleHUH 3a/1a4 U3 iPYTrUX y4eOHbIX IPeMeTOB
5.3 OnepupoBaTh NOHATUAMMU: OlIpe/ie/IeHUe, TeopeMa, CJIeICTBUE, JJl0Ka3aTelk
11 KJIACC
Kop, .
IIpoBepsieMble NpeAMeTHbIE Pe3y/IbTAaThl 0OCBOEHUS OCHOBHOM 06Pa30B
NnpoBepsieMoro
cpeAHero o61ero 06pa3oBaHusa
pe3yJjbTaTa
1 Yucsa v BbIYKC/IeHUA
11 OnepupoBaThb MOHATHUSIMHU: HATypas/ibHOE, LleJI0€ YMCJI0; HCIO0JIb30BaTh T
' 4uceJ, pa3/ioKeHUe YMcJa Ha MPOCThle MHOXKHUTEJU JI pellleHrs 3a/1a4
1.2 OneprpoBaTh NOHATHUEM: CTENEHD C PAallMOHAJIbHBIM [I0Ka3aTeJIEM
1.3 OneprpoBaTb NOHATHUSMU: JJOTapUDM YUC/IA, IeCATUUHbIE U HATypaJbHbIE J
2 YpaBHeHUd U HepaBeHCTBA
[IlpuMeHATh CBOMCTBa CTeNeHW JJi NpeoO6pa3oBaHUsl BbIpAXKEHUH,
2.1 NOKa3aTe/JibHOE YpaBHEHHE W HEPaBEHCTBO; pellaTb OCHOBHbIE TUIMbI II
HepaBeHCTB
Bbino/siHATE MNpeo6pa3oBaHUs BBbIPAXKEHUM, coAeprKalux Jorapudmbl;
2.2 JiorapupMuyecKkoe ypaBHEHUE U HEPABEHCTBO; PelllaTh OCHOBHbIE TUIIbI JIOI

HEepaBE€HCTB




2.3

HaxouTb pelieHHs NpOCTEUIIMX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATHUSAMU: CUCTEMA JIMHEUHBIX ypaBHEHUW U eé pellel

24 JIMHEUHBIX yPaBHEHUH 151 pellleHUs TPaKTUYEeCKUX 3a/1a4
2.5 HaxoauThb pellieHUs NPOCTENILINX CUCTEM U COBOKYITHOCTEMN paljdOHaIbHbIX
MogenvpoBaTb peajibHble CUTYallUd Ha s3blKe aJrebpbl, COCTABJST
2.6 HepaBeHCTBA M CUCTEeMbI 10 YCJAOBHUIO 3aJayM, UCCAEA0BATb MOCTPOEHHDIE
anmnapara aJreopsl
3 ®yHKUMU ¥ rpadUKU
OneprpoBaTh MOHATUSAMU: Mepuouveckas QyHKIUS, MPOMEXYTKU MOH
3.1 3KcTpeMyMa QyHKIUH, HAUOOJIblliee U HAaUMeHblllee 3HaueHUs] QYHKIUHU He
UX JJid UccefjoBaHUus QyHKLMY, 3alaHHON rpadpuKoM
OneprpoBaTh NOHATUSIMHU: TrpadUKH I[OKa3aTeJbHOH, JiorapupMUYecK
3.2 bYHKIMM; U300paXkaTh UX HA KOOPJMUHATHOW MJIOCKOCTH U MCIOJIb30BAaTh
HEepaBeHCTB
3.3 M306pakaTb Ha KOOPJAUHATHOM MJOCKOCTU IpadUKH JIMHEHHBIX ypaBHEF
' pelnieHUsI CUCTEeMbI IMHEWHbBIX YPaBHEHUH
3.4 HUcnosib30BaTh rpaduku GyHKUUK AJ51 UCCIeN0BaHUS MPOLECCOB U 3aBUC]
' JNUCLUATIUH
4 Hauyasa MaTeMaTHYeCKOro aHaJu3a
41 OnepupoBaTb TNOHATHUSIMHU: HelpepbiBHasg QYHKLUs, NPOU3BOAHAsA
) reoMeTpUYeCKU U pU3UUECKUH CMbICJI IPOU3BOIHOM /IJ1s1 pellleHus 3a4a4
4 HaxoguTh nmpousBoHble 3JieMeHTApPHbIX QYHKIUMH, BBIYHUCASATL NPOU3BO/
' 4acTHOro GpyHKLMM
43 Wcnosib30BaTh MNPOM3BOJAHYIO JJis HcCCAe[oBaHUA QYHKIMU HAa MOH
' NPUMEHSTH Pe3yJbTaThl UCCJIe[J0BAHUS K IOCTPOEHHUIO TPaduKOB
44 HWcnosib30BaTh MPOM3BOJHYIO [AJIS HAXOXAEHUS HaWJIy4dllero peueH’s B
' COLIMaJIbHO-3KOHOMHYECKHX, 3a/ja4ax
45 OnepupoBaTh MOHSATUSIMU: MEepPBOOOpa3HAsd U HUHTerpas; MOHUMATb Teol
' CMBICJI MHTErpaJja
46 HaxoguTh mepBOOoOpasHble 3jieMeHTApPHbIX QYHKIUH, BBIYUCASATh UHTET]
' Jleli6HULA
47 PemaTh mpuk/IaJiHble 33Jlayd, B TOM YMCJE COLMAJbHO-3KOHOMHYECKOTO

cpeaCTBaMU MAaTEMATHUYECKOI'O aHaJin3a




INTPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC
Kop, IIpoBepsieMblii 3JIEMEHT COJAEPKaHUSA
1 Yucsa v BbIYUCIEHUA
PauunoHnanbHble yucaa. OGbIKHOBEHHbIE U JeCATUYHbIE JPO6OH, NPOLEHThl, 6eCKOHeY
1.1 ApudmeTHnueckre onepanyyu C pallMOHAJbHBIMUA YHCJIaMH, Ipeo6pa3oBaHUs YMCJIOBb
Jlpo6el ¥ NpOLLeHTOB /15l pellleHUs NPUKJIaHbIX 33/1a4 U3 pa3/IMYHbIX OTpac/ael 3HaH!
JlelicTBuTeNbHble uucaa. PanyoHasbHble YW UppalUoOHa/bHble uuciaa. Apwud
1.2 JleICTBUTE/IbHBIMU YUCAaMU. [IpubamkéHHble BbIYMCIEeHUS, IPaBUJIa OKPYTJIEHUs, Pk
BbIYMCJIEHU I
13 CtenmeHb C uesnbIM nokasaTeseM. CraHjapTHas ¢opMa 3alMUCU [AeUCTBUTEJIbHC
' noaxoAsied GpopMbl 3alUCH AeHCTBUTETbHBIX YU CEJ /151 pellleHUs IPAaKTUYEeCKUX 33/
1.4 ApudmMeTHdecKui KOpeHb HaTypaIbHOU cTeneHU. [leficTBUS ¢ apuPMeTUIECKMMU KOPH
1.5 CHHYC, KOCHHYC ¥ TAHT€HC YMCJIOBOIr0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apDKTaHT€HC ¢
2 YpaBHeHUs U HepaBeHCTBA
2.1 ToxaecTBa U TOXK/IeCTBEHHbIE TPeobpa3oBaHus
2.2 [Ipeo6pa3zoBaHre TPUTOHOMETPHUUYECKUX BblpakeHU. OCHOBHbIE TPUTOHOMETpPUYECKHE
2.3 YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellileHHe HepaBeHCTBA. MeTo1 HHTepBa.
2.4 PelieHue nesnbix ¥ Jpo6HO-palMOHAIbHbIX ypaBHEHUU U HEPABEHCTB
2.5 Pemenuve uppanioHa/ibHbIX YPaBHEHUM U HEPABEHCTB
2.6 PemeHrve TpUroHOMeTpUYECKUX YPABHEHU N
97 [IpyuMeHeHUe ypaBHEHUM U HEPABEHCTB K pelleHHI0 MaTeMaTU4YeCKHX 3a/lad U 3a/ja4 U3
' ¥ peasbHOM )KU3HU
3 dyHk1MYU U rpaduKU
3.1 dyHk1Ms, cioco6bl 3ajaHus PyHKUUU. [paduk pyHknu. B3auMHo o6paTHbIe QYHKIUY
3.2 O6s1acThb onpe/ie/iIeHHs] U MHOXECTBO 3Ha4eHUU pyHKuuU. Hynu ¢yukiuu. [IpomMexxyTKe
' Y HeYETHble QYHKIUU
33 CreneHHast QyHKIMS C HATYpaJbHBIM U 1eJIbIM MOKa3aTesieM. Eé cBolicTBa U rpaduk.
' oM CTEeNeHH
3.4 TpuronomeTpudeckasi OKpy>KHOCTb, OIIpeZieJieHue TPUTOHOMEeTPUYeCKUX GYHKIUN YHC.
4 Hauasia MaTeMaTH4yecKkoro aHaau3a
4.1 [locsiegoBaTe/IBHOCTH, CIIOCOOBI 3a4aHUS NocAeJ0BaTeJIbHOCTEH. MOHOTOHHBIE MOCJIE/I(




ApudmeTndeckas U reoMeTpuueckasi nporpeccuu. beckoHedHo yObIBalOIasi T€OMETP

4.2 0eCKOHEYHO yObIBalOIlled TreoMeTpuyeckod mnporpeccud. PopMmysa CAOKHBIX T
IIPpOrpecCcUuy JJid pellleHUs peabHbIX 3a/ia4 IPUKJIQZHOT0 XapaKTepa
5 MHoXecTBa ¥ JIOTMKa
51 MHoXecTBO, onepaliuy HaJ, MHOXeCcTBaMU. Jlnarpammel Juiepa — Benna. [Ipumenenue
' anmnapara /1 OIMCaHUA peasIbHbIX IPOLECCOB U AABJICHUH, DY PeLleHNH 3a/a4 U3 ApYT
5.2 OnpepesieHue, TeopeMa, CaeCTBUE, ,0KA3aTeIbCTBO
11 KJIACC
Koz IIpoBepsieMbI 3/IEMEHT COJepPKaHUSA
1 Yuca ¥ BbIYMCIEHUA
1.1 HaTypasibHble U njesible yucia. [[pusHaky JeJIMMOCTH LieJIbIX YHUCcel
1.2 CTemneHb C paljMoHaJbHBIM NTOKa3aTesieM. CBOWCTBA CTeNIeHU
1.3 Jlorapudm yucaa. /lecaTUUHbIE U HATYpaJbHbIEe J0TapudpMbl
2 YpaBHeHMA U HepaBeHCTBa
2.1 [Ipeo6pasoBaHue BbIpaXKeHUH, COZepKaLUX JIOrapuPMbI
2.2 [Ipeo6pa3oBaHue BbIpaXKEHUH, COePKALMX CTENIEHU C PallMOHA/IbHBIM NOKa3aTeJlt
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Ioka3zaTesibHble ypaBHEHUS U HEPAaBeHCTBaA
2.5 Jlorapudmuryeckre ypaBHeHHs] U HEpaBEHCTBA
2.6 CrcTteMbl JIMHENHBIX YpaBHeHU M. PellleHre NpuKJIaHbIX 3314 C IOMOLIbIO CUCTEM:
2.7 CrcTeMBbl ¥ COBOKYITHOCTH paljMOHaIbHBIX yPaBHEHUU U HEPABEHCTB
)8 [IpMeHeHNe ypaBHEHHH, CUCTEM M HEPABEHCTB K pelIeHUI0 MaTeMaTHUYeCKHUX 3:
' o6J1acTell HAyKHU U peasibHOM }KU3HU
3 ®yHKUMU ¥ rpadUKU
31 ®dynkuusa. Ilepuoauyeckre ¢yHKUUM. [IpoMexKYyTKM MOHOTOHHOCTH (PYHKIMU.
' ¢yHkyu. Hanbosiblilee 1 HauMeHblllee 3HaYeHWe QYHKILUMH Ha IPOMEXKYTKe
3.2 TpuronomeTrpuyeckre QyHKIIMH, UX CBOMCTBA U rpaduKU
3.3 [lokazaTesnbHas v jorapudmMuyeckast PyHKLUH, UX CBOUCTBA U rpadUKHU
3.4 HUcnosib3oBaHue rpadpuKoB QYHKLUUHN [JiS1 pellieHUsI ypaBHEHUUN U IMHEWHBIX CUCTEN
35 Ucnonb3oBanue rpadukoB GyHKLUUHM /1 UCCIef0BaHUSA IPOLLECCOB U 3aBUCUMOCT
' pellleHVH 3a/ia4 U3 JPYTUX y4eOHbIX IpeJMeTOB U pea/IbHOM XXKU3HHU
4 Hayasna MmaTeMaTHyeckoro aHajaiusa
4.1 HenpeprbiBHble pyHKIMU. MeTOJ UHTEPBAJIOB [/ pellleHUs HePaBeHCTB




4.2

[IpousBoaHas ¢yHkuU. [eoMeTpUUeCKUN U PU3UYECKUNA CMBIC] TPOU3BOLHOMN

[IpousBoaHble 3/71eMeHTapHbIX (GYHKUUNA. POpPMysibl HaXOXJAEHUS NPOU3BOJHO

4.3 .
4acTHOTO QYyHKIUH

44 [lpuMeHeHre TPOU3BOJHOM K HCCA€JOBaHUIO OQYHKLIHUA Ha MOHOTOHHOCTb U
' HauOO0JIbILIETO U HAMMEHbUIET0 3HaYeHUsI QYHKIIMU HA OTpe3Ke

45 [IpuMeHeHMe TPOU3BOAHON /111 HAXOXK,EHUS HAaWJIy4Ilero pelueHus B IPUKJIAHb!
' CKOPOCTH Npolecca, 3alaHHOro $opMyJs10i UM rpapuKoM

4.6 [lepBoobpa3Has. Tab/mia nepBOOOGPa3HBIX

47 WHTerpasn, ero reomeTpuyeckuil U QU3NYECKHH CMbICIA. Bblunc/ieHHMe HHTerpa.

JlerbHHuLa




ITPOBEPAEMBIE HA ET'3 10 MATEMATUKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHO¥ OBPA30BATEJ/IbHOM IIPOTPAMMbBI CPEJHETO

OBIIETI'0O ObPA3OBAHUA

Ko npoBepsiemoro
Tpe6GoBaHMA

[IpoBepsieMble TPpeGOBaHUS K NPEeAMETHBIM pe3y/ibTaTaM 0CBOEHH:
0o0Gpa30BaTe/IbHOW NPOrpaMMbl CPeHEro 061Iero 06pa3oBaHUus

BiiazieHue MeTo/aMU [0Ka3aTesbCTB, aJlOPUTMaMHU pelleHus 3a4ad
ONMEepUpPOBATh MOHSATUSIMHU: OIpeJie/leHHue, aKCUOMa, TeopeMa, CJie)
Jl0Ka3aTeJbCTBO, PAaBHOCUJIbHbIE (OPMYJUPOBKU; MPUMEHSATh U»
obpaTHOe U NPOTUBOIOJIOKHOE YTBEpXKAEeHUe, NPUBOJUTHL NP
MCII0JIb30BaTh METOJi MaTeMaTU4YeCKONH UHJYKIMU; MTPOBOJUTH J0Ka3
pellleHUM 3aJlay, OLIEHUBATh JIOTHUYECKYI MPaBUJbHOCTb PaCCYX/I¢
HOHATUSMU: MHOXECTBO, MOJMHOXXECTBO, ONepalid HaJ, MHOXECTR
TEOPETUKO-MHOXECTBEHHbIM amnmnapaTr /i ONUCAaHUSl peasibHbIX I
pellleHUH 337ja4, B TOM YUCJEe U3 JIPYTUX yYeOHBbIX MPeIMETOB; YMEHI
rpad, cBs3HbIM rpad, AepeBo, LIMKJ, rpad Ha MJOCKOCTH; YMEHHE 3a
pPa3/IMYHBIMU CII0COGAMMU; UCII0JIb30BATh rpadbl IPU pelleHUu U 33/1a4

YMeHuve omnepupoBaTh MNOHATHUSAAMU: HATypaJIbHOE 4YMCJIO, LieJioe

noKa3aTeJieM, KOpeHb HaTypaJibHOW CTENEeHH, CTeNeHb C pallMOHaJbE
JIeMCTBUTEJIbHBIM [IOKa3aTeJieM, IorapudM YKCJIa, CHHYC, KOCUHYC U Ta
OCTATOK IO MOAYJII0, palMOHAJbHOE YMCJI0, UppPallMOHAJbHOE YHUCJI
1eJIblX, paljMOHaJIbHbIX, J€UCTBUTEJbHBIX YUCEJ; YMEHHUE HCIO0JIb3C
HAaMMeHbIIUK 0OIIMN Jle/IUTe/Ib U HaUMeHblllee 001ee KpaTHOE, aJiro
3a/la4y; 3HAKOMCTBO C Pa3JIMYHbIMU MO3UIJMOHHBIMHU CHCTEMAMHM CUM
BbIUMCJIEHHWE 3HAauYeHUW U TMpeoOpa3oBaHUs BbIpAXKEHUM CO CT
npeo6pa3oBaHUs APOOHO-PAIMOHANIBHBIX BbIPAOXKEHUH; YMeHHe

N0CJIeIOBAaTEJNbHOCTb, apudMeTHUYecKass MPOrpeccusi, reoMeTpuyecK
yObIBalolasi reoMeTprUyecKasi Nporpeccusi; yMeHue 3a/jlaBaTh MOCJIE/(C
NOMOILIbI0O PEKYpPPEHTHbIX GOPMYJ; YMEHHE OINepUpPOBATh MOHSTI
CONpsKEHHbIE KOMILJIEKCHbIE YHCJA, MOAYJb U apTYMEHT KOMILJIEK(
KOMILJIEKCHBIX 4Hces (reoMeTpuhyeckasi, TPUTOHOMETpUYECKash I
NpPOU3BOAUTL apuPMeTHYeCKHue AeUCTBUS C KOMIJIEKCHBIMH 4YHCJ
WCNO0JIb30BAaHUS KOMILJIEKCHBIX 4YHCeJ; ONepUpPOBaThb MOHSATUSAM]
onpeJieJINTENb MaTPHUIbl, TEOMETPUYECKHUU CMBICJI ONPeAeTUTe s

YMeHue ollepupoBaTh NOHATUSAMU: pallUOHa/IbHbIE, UpPaLMOHAJIbHBbIE,
JorapupMuyeckrde, TPUTOHOMETPUYECKHUE YpaBHEHUS U HepaBeH(
ONepUpPOBATh MOHATUSAMHU: TOXK/ECTBO, TOXKJECTBEHHOe Tpeo6pa3oBaH
CUCTeMa YpaBHEHUW U HEpPaBEHCTB, PAaBHOCHUJIbBHOCTb YpaBHEHUH, He




pemaTb YypaBHEHHSA, HEPABEHCTBA U CUCTEMBbI C IOMOIBIO PA3JIMYHbIX I
HepaB€HCTBA U CUCTEMbBbI C IIapaMeTpPOM,; IIPUMEHATb YPAaBHEHHUA, HE
pemieHnd MaTeMATHY€CKHUX 3a4d4 U 3a/4da4 U3 PA3JIMIHbIX ob6JiacTel Hay

YMeHue onepupoBaTb MNOHATUAMHU: QYHKLHUA, YETHOCTb QYHKLUU
OTPaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTb QYHKIHH, IKCTPEMYM
HauMeHblllee 3HAaYeHUsI QYHKIMU Ha NMPOMeXYyTKe, HellpepblBHasA }y
byHKUMM, NepBasg U BTopas NpPOU3BOAHAsA (QYHKLUH, reoMeTpUye
IpOM3BOJHOM, NepBOO6Opa3Has, onpese/IéHHbIM UHTerpas; yMeHue Ha
bYHKIMM; YMEHUEe BBIYHCAATH NPOU3BOJHBIE CYMMBbl, MPOU3BEJ€HH
byHKUMHE, HaxoJUTb YpaBHEHHe KacaTeJbHOW K rpaduky oy
IPOM3BOJHbIE 3JIeMEHTAPHBIX QPYHKIUN; yMEeHHEe UCI0JIb30BaTh MPOM
bYyHKUMHE, HAxOJUTb HauboOJblIMe W HaUMeHblIMe 3HayeHUs
MHOT04JIEHOB C MCII0JIb30BaHMEM allapaTa MaTeMaTH4YeCKOro aHaJIU:
JIJIS1 HAX0K/IeHUS1 HAUJIY4llIero pelueHus B IPUKIaJHbIX, B TOM YHCJIE (
du3nyecKux 3aJjavyax; HaXO[AUThb IJIOUAAU U 00bEMBbI QUIYpP C TTOMO
nprUMepbl MaTeMaTUYECKOT0 MOZeJIMPOBAaHHUSA C NOMOILbI0 AU depeHIy)

YMeHure onepupoBaTh MOHATUSAMU: rpaduk GYHKUMUU, oO6paTHaAs PyHI
JUHelHasg OQYHKIUS, KBaJipaTU4Hass (YHKIMsS, palndoHabHas ¢yH
TPUrOHOMeTpUUecKkue (QYHKIHUH, O06paTHble TPUTOHOMETPUYECKHUE

Jorapupmuyeckass QyHKIUH; YMeEHHE CTPOUTh TIpaduku U3y4yeH
npeobpa3zoBaHusl TrpapUKOB QPYHKLUNA, HUCNOJb30BaTh TIpadUKU [,
3aBHCHUMOCTEMH, MPHU pelleHUU 33/1a4 U3 JIPYyTUX Y4eOHbIX MPeJIMETOB |
BbIpaXkaTb (GOpPMYyJIaMHU 3aBHUCUMOCTH MEXAY BeJWYUHAMH; HCIOJIb3
bOYyHKUME AJ1 pellleHUs] YpaBHEHWN, HEpPaBEHCTB M 3aJay C Iaf
KOOP/IMHATHOM MJIOCKOCTH MHOKeCTBA pellleHUH ypaBHEHUH, HepaBeH(

YMeHUe peliaTh TEKCTOBbIE 33Jla4uM Pa3HbIX TUIOB (B TOM YHCJe Ha
JIBW)KEHUeE, pab0oTy, CTOMMOCTh TOBAPOB U YCJIYT, HAJIOTH, 33/]a4t U3 006
U CeMeWHbIMM (PpUHAHCAMH); COCTABJISTH BbIpa)KEHHSs], ypaBHEHHUs], He
YCJOBHUIO 3aJlaud, MCCAe[O0BaTh IOJyYeHHOEe pelleHHe U OIle
pe3y/IbTaToOB; YMEHHE MOJIeJIMPOBATh peasibHble CUTyal[UMd Ha SI3bl
BbIpaKEHUs], ypaBHEHHs, HepaBEHCTBA W HX CHUCTEMbI IO YCJIC
IIOCTPOEHHbIe MOJIEJIM C MCIO0JIb30BAHHEM ammapaTa aaredopbl, UHTE
pe3yJsbTaT

YMeHue omnepupoBaTh MOHATHUSAMU: CpeJlHee apUdMeTHYeCKOe,
HauMeHblllee 3Ha4YeHUs, pa3Max, JUCIepCUs, CTaHAAPTHOe OTKJIOHEHU
U3BJIeKaTb, UHTepHpeTupoBaTb HMHPOpPMalMI0, NpeACTaBJIEHHYI B
rpadukax, OTpaXkarolillyl0 CBOMCTBA peaibHbIX IPOLIECCOB U SIBJIEHUH; T
NOMOIbI0 TabJML, W JuarpaMM; HCCJIeJ0BaTb CTaTUCTUYeCKHe
nprMeHeHHeM TrpadUYecKux MeTOZOB M 3JEKTPOHHBIX CpeJCTB;




COBMECTHbLIE Ha6JI}O,£[6HI/IH C IIOMOIIbIO ANAr'PaMM paCC€rBAHHUA U JINHE

YMeHue onepupoBaTb NOHATHUAMU: CJAYYaWHBIM ONBIT U CAy4Yau!
CIy4allHOT'O COOBITHS; YMEHHUE BbIYUC/IATh BEPOATHOCTD C UCII0JIb30Ba
NpUMeHATb GOpPMYJIbl CI0XKEHHWS M YMHOXXeHUS BeposiTHOCTeH, dor
bopmyny bepHysin, koMO6UHaTOpHbIE (GaKTbl U QOPMYJIbl; OLEHUB
COOBITHH; yMeHHe ONlepUpOBaTh MOHATUAMU: CIy4aliHas BeJIMYMHA, pé
MaTeMaTU4YeCKoe OXWUJaHWe, AUCHepCUs U CTaHAAPTHOE OTKJIOHE
byHKUMM pacnpefesieHUsT W IJIOTHOCTA PaBHOMEPHOIO, IOKa3:
pacnpezesieHU; yMeHHe MCI0J1b30BaTh CBOMCTBA U3yUYEHHbBIX paclpe/
3HAaKOMCTBO C MOHSTHUAMMU: 3aKOH OOJIBLIMX YHCeJ, METO/bl BbIOOPOT
IPUBOJAWUTh NpUMepbl NpPOSIBJIEHUS 3aKOHA OOJIbLIMX 4YHCeJ B Ip
SIBJIEHUSIX; YMEHHE ONeprUpoBaTh MOHATHUAMU: COYETaHUE, TePeCTaHO!
nepecTaHOBOK; 6MHOM HbIOTOHA; yMeHMe NPUMEHSATb KOMOHMHATOPHBI
pelleHHs 3a/ja4; OLLleHUBATh BEPOSTHOCTU peaibHbIX COObITUH; COCTAaB.
Y UHTepNPeTUPOBATh NOJy4eHHbIN pe3ybTaT

YMeHue omnepupoBaTh MOHATHUSIMHU: TOYKA, NpsiMasl, MJIOCKOCTb, I
BeJIMYMHA YIJIa, JIOCKUH YToJi, IBYrPaHHbIN yroJi, TPEXTPaHHBIN YroJ
NapasIeJIbHOCTh M NEepPNeHUKYJSPHOCTb NPSAMbBIX U IJIOCKOCTEH, )
MeX/ly MPSIMOM U IJIOCKOCTBIO, YTOJ MeX/y IJIOCKOCTSIMH, PaCCTOSIE
paccTosiHMe MeXAy MNPSIMbIMU, PACCTOSIHUE MEXAY IJIOCKOCTSIMU;
pellleHUM 33aJja4y H3y4YeHHble (GaKTbl U TEOpPeEMbl IJIAHUMETPUH; Y
006'bEKTOB OKPYKAWIIEro MUpPa; CTPOUTh MaTeMaTHUUYECKHEe MOJIENH (
NOHSATHUHN U BeJIMYHH, pelllaTh CBSI3aHHbIEe C HUMU MPAKTUYECKUE 334l

10

YMeHUe onepupoBaTh MOHATUSAMHU: IJIOMAAb GUTYPHI, 06'bEM PUTYDHI,
MHOTOTPaHHUK, CeYeHHWe MHOTOTpaHHHWKA, Ky6, MmapaJsuiesenunef], Mf
NOBEPXHOCTb BpallleHHus, LUJUHADP, KOHYC, map, cbepa, miouaab cd
NMpaMUbl, MPU3MBI, KOHyCa, LHJIUHJAPA, O6BEM Kyba, NPSAMOYT
NMpaMUbl, MPU3Mbl, LUJIHWHApPA, KOHyCa, Iapa, pa3BEpPTKa MOBEp
UJIMHAPA, NapaJijesibHble OCH WM OCHOBAHMIO, CEYeHHe MIapa, MJIa
I[WJIMH/pPA, KOHyCa; yMeHHe CTPOUThb CeYeHHWe MHOTOrpaHHHMKaA, W
bUrypbl U MOBEPXHOCTU BpallleHUs, UX CEYEHHs], B TOM YHUCJIE C TTOMC
yMeHHEe TNPUMEHSTb CBOWCTBA TeOMETPUYECKHUX GUTyp, camoc
onpe/iesieHUs1 U3y4yaeMbIX QUTYP, BbIJIBUTaTh TMIIOTE3bl O CBOWCTBAX U
ouryp, o60CHOBBIBaTh HWJIM ONPOBEPraTh WX; YMEHHE MPOBOJUTH
pa3JIMYHbIM IPU3HAKAM, BbINTOJHATh HE06X0JUMbIE JJONOJTHUTENbHbIE

11

YMeHue onepupoBaTb IOHATHUAMU: [JIBUXKeHHEe B IPOCTPAHCTBE
CUMMETpPHUsI Ha IJIOCKOCTM M B HPOCTPAHCTBE, MOBOPOT, Mpeobpast
burypsnl; yMeHUe pacrno3HaBaTh paBHbIe U N0J00HbIE GUTYDPHI, B TOM
apXUTEKType; HCHOJb30BaTh TreOMeTpHUYECKHEe OTHOLIEHUS MpHU




reoMeTpUyecKre BeJUYMHbI (JJIMHA, yToJi, IJolajb, 06bEM) NpU
y4eOHbIX NpeAMETOB M W3 peasibHOM >XU3HU; YMEHHE BBbIYUCJAATH
(anuHa, yroJ, maouiajib, 06b€M, MJOLIAJb MOBEPXHOCTH), HCIOJIb3
MeTO/ibl, B TOM YHCJIe: IJIOUAJb MOBEPXHOCTU NMHUPAMHU/BbI, NPU3MBI,
chepbl; 06bEM Kyba, MPSIMOYTOJBLHOrO Mapasjiesenunesa, NTupaMu/bl,
11apa; YyMeHHWe HaX0AUThb OTHOLIEHUE 06'bEMOB OA06HBIX QUTYD

12

YMeHune omnepupoBaTb NOHATUAMHU: NPAMOYTOJIbHAA CHUCTEMA KOOD,
TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB, NIPOU3BEeJeHHE BeK
BEKTOpa M0 6a3ucy, CKaJApHOe NpOou3Be/leHHe, BeKTOPHOe IpOU3Be/ie
yMeHHe UCIO0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METO/, /4 pelle
3aJlay JpyTrux y4eO6HbIX IpeMEeTOB

13

YMeHue BbIOMpATh MNOAXOASAIMH METOJ [Jisl pelleHus 3aJaur
MaTeMaTUKH B MW3yYEHUU TMPUPOJHBIX U OOIIECTBEHHBIX MPOLE
pacrno3HaBaTh NpPOsIBJIEHHE 3aKOHOB MaTEMaTUKU B HCKYCCTBE, YM
MaTeMaTU4YeCKUX OTKPbITUN POCCUMCKON U MUPOBOM MaTeMaTHYECKOU




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA EI'3 110

MATEMATHUKE
Kop, IIpoBepseMbIi 3/IEMEHT COJepKaHUA
1 Yucsa v BbIYMC/IeHUA
1.1 HatypanbHble u nesble yncaa. [[pusHaku AeJIMMOCTH LeJIbIX Yucel
1.2 PanyoHanbHble yncia. OObIKHOBEHHbBIE U JleCATUUHbIE IPOOH, MPOLIEHThI, 6ECKOHEUH
ApudmeTHueckdil KopeHb HATypaJibHOU cTeneHU. [eldcTBHUS ¢ apuPMeTHYECKU]
13 CTeneHu
1.4 CremneHsb c esbIM NNOKa3aTeseM. CTeneHb € pallMOHA/IbHBIM NOKa3aTeseM. CBOMCTBA
1.5 CHHYyC, KOCUHYC U TAHT'€HC YUCTI0BOT0 apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHTeH
1.6 Jlorapudm yucna. [lecaTUUHBIE U HATYpaJbHbIEe J0TaprudpMbl
JlelicTBUTe/NIbHbIEe 4YHcaa. ApudMeTHUeCKHe oOlepanuu ¢ JeHCTBUTENbHbIMU
17 BBbIYMCJIEHUS], IPABUJIa OKPYTIJIEHUd, IPUKH/KA U OLleHKa pe3yJibTaTa BbIYMCJIEHUN
1.8 [Ipeo6pa3oBaHue BbIpaXKeHU N
1.9 KoMruiekcHble yucia
2 YpaBHeHUd U HepaBeHCTBA
2.1 lesible U JPOGHO-paALlMOHA/IbHbIE YPABHEHUS
2.2 WppanroHa/bHble ypaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHeHUA
2.4 [lokazaTesibHbIE U ToTapUPMHUUECKHE YPABHEHUS
2.5 lesible U JPOGHO-paAllMOHAIbHbIE HEPABEHCTBA
2.6 WppanuyvoHasibHble HepaBeHCTBaA
2.7 [lokasaTesibHble U JIorapuMUYECKHEe HEPABEHCTBA
2.8 TpuroHomerpuyeckrve HepaBeHCTBaA
2.9 CrcTeMbl ¥ COBOKYITHOCTU ypaBHEHUU U HEPABEHCTB
2.10 YpaBHeHUs, HepaBeHCTBA U CUCTEMBI C TapaMeTpaMHU
2.11 MaTpuia cucTeMbl JIMHEMHBIX ypaBHEHUU. OnipeesiuTes b MaTPULLbI
3 ®yHKUMU ¥ TpadUKH
dyHkuus, cnocobsl 3afanus GyHkuu. 'padprk ynkuuu. BsaumHo ob6patHble GyH
31 ¢yukuu. [leproanyeckre QyHKIUU
O6JiacTb ompefesieHUsI U MHOXECTBO 3HaueHUU ¢yHkuuu. Hyan PyHkuuu. Ipome
3.2 [IpoMeXyTKH MOHOTOHHOCTHM QYHKUHUHU. MaKCUMyMbl U MUHUMyMbl QyHKLMHU. He

3HauyeHHe QYHKI MU Ha IPOMEXYTKe




CreneHHas GYyHKLMS C HATYpaJbHbBIM U LieJIbIM NTOKa3aTesieM. E€ cBoiicTBa U rpaduk

3.3 .
n-oy CTeneHu

3.4 TpuronomeTrpuveckre GyHKIMU, UX CBOMCTBA U rpadUKU
3.5 [lokaszaTesnbHas ¥ JorapudMmuueckas QyHKIUH, UX CBOMCTBA U rpadUKHU
3.6 Touku pa3pbiBa. AcUMITOTHI TpadUKOB GyHKI UK. CBOMCTBA QYHKL UM, HENIPEPBIBHBI
3.7 [TocnemoBaTe/IbHOCTH, CIIOCOOBI 3aJaHUA OCAeL0BaTEJIbHOCTEN
3.8 ApudmeTuueckas ¥ reoMeTpuyeckas nporpeccuu. ®opmyiia cJ0KHbIX NPOIEHTOB

4 Hauyasa MaTeMaTuyeckoro aHaausa
4.1 [IpousBoaHasa ¢yHkuu. [[pou3BoHbIE 3/1eMeHTapPHbIX QYHKIUN

[IpyuMeHeHHe NPOU3BOJHOM K HCCAEJOBAaHUI QPYHKUUW Ha MOHOTOHHOCTb H

4.2 HauObOJIbLIEro U HAMMEHbILEro 3Ha4yeHUs1 QYHKIMU HA OTPe3Ke
4.3 [lepBoo6pasHast. UHTerpan

5 MHoOxecTBa ¥ JI0OTUKa
5.1 MHoO>xecTBO, onepanuy HaJ, MHOXKeCTBaMu. /luarpamMmmel Jusepa — BeHHa
5.2 Jloruka

6 BepoATHOCTB U CTaTUCTHUKA
6.1 OnucartesibHad CTaTUCTUKA
6.2 BepoATHOCTB
6.3 Kom6uHaTOpuKa

7 ['eomeTpus
7.1 @urypsl Ha JIOCKOCTH
7.2 [IpsiMble ¥ NJIOCKOCTHU B NIPOCTPAHCTBE
7.3 MHOrorpaHHUKHU
7.4 Tesia U TOBEpXHOCTH BpallleHUA
7.5 KoopauHaThl U BEKTOPHI
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