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HOACHUTEJIBHASA 3AIIUCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3a» SBISICTCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOIiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOpoHbl, GopMUpyeT
JIOTUYECKOe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JAPYTUX
auciuIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (QopMyaupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIl Kypc anreOpbl M Hayal MaTEeMaTHYECKOTO aHajin3a 3aKjajblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX JUIS JajbHEUIEero oOpa3oBaHHS U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBllajieHue aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH ajureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHne W KOHKPETH3allMio, aOCTparMpoBaHUE W aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone usydyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanM3a» OOy4YaroNIMecs IMOJy4alOT HOBBIA OMBIT PEIICHUs NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEH pealbHbIX CHUTYalUil,
UHTEpPIpETAUUd  TOJYyYEHHBIX  PEIICHUH, 3HAKOMATCA €  [pPUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi KakK uepe3 y4eOHbI MmaTepualn, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOoJOKUTENbHON  KOHUEHTpPAllMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtonuku oOydeHHs anreOpe W HauyajgaM MaTEeMaTHYECKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YEeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJIM3a» BBIICIICHBI CIEAYIOLIUE COJIepKATEeIbHO-METOuYecKue JuHuu: «Hucna
U BbIUUCHeHUs», «DyHKIMU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJIEPKATEIbHO-METOAMUECKHAE JIMHUM HM3Yy4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIIHEro oO0Iiero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsSCh HOBBIMH TEeMaMH W pasjaenamu. JlaHHBIH
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cede
COJIEp)KaHUE HECKOIbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TakKuX Kak anrebpa,
TPUTOHOMETPHS, MaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroliuecs OBIAJEBAaIOT BcE Ooliee
IMIUPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaJbHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MMOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
pEeIIeHUsI CaMOCTOSTEIFHO COPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7a4d, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKast JTHHUS «Uuclia W BBIYMCICHUS» 3aBepIIacT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpeqHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOS MCIOIB30BaHUE PA3TMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHHUS, OICHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh ¢ MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIHEIU(PUYCCKUE 3aJa4d M OICepaluu: JICJIICHUE HaIelo,
ONIEPUPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBHBIX U UPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE ONEPalliU, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocnenoBaTeIbHOMY pPACIIMPEHHMIO Kpyra HCHOJIb3YEMBIX 4YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMs JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIENEeH peaJlbHOTO MHpa, IMIMPOKO HCHONB3YIOTCA 00001IeHue |
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene llporpamMmbl TpEeIyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3anady. B
pe3ynpTaTe OOy4aromuecs OBJAJACBAIOT PA3NIUYHBIMH METOJAMHU  PEIICHHUS
palMOHANBHBIX, HMPPALHOHAIBHBIX, IOKAa3aTEeNbHBIX, JOTapuOMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCHIOIB3YIOTCS MpPH



uccnenoBaHul (PYHKIUNA C TMOMOIIBIO MTPOU3BOJHOM, IPU PEUICHUHN MPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUN ()YHKIIUH.
JlanHasi conepkaTesibHasi JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBITIOJIHATHL  pacu€Tel 1o  ¢dopmynaMm, MpeoOpa3oBaHUS  PAMOHAIBHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKKe BbIPaKEHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAUT  JajbHEHIIEe  pa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBINUICHUSI O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JI€TYKTHBHBIX
paccyxjaeHudt, paboTel C  CUMBOJbHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npemiaraetr d(pQGeKTUBHbIE HWHCTPYMEHTBI [IJIi PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

ConepxatenbHo-MeTonuueckass JuHUs «DyHKIMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMHU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATENBHOCTh U3YUEHUsI MaTepuana. M3ydeHue CTeneHHoi,
MOKa3aTeIbHOM, TIoTapuMUUECKOH U TPUTOHOMETPUUECKUX (DYHKITNH, X CBOHUCTB
U rpauKOB, HUCMOJIb30BaHUE (DYHKIMI sl pEIIeHHs 3aJad U3 IPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk W C pEIICHUEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpaXKaTh (GOpMYIaMu 3aBUCHUMOCTH MEXIY
pa3sTUYHBIMA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUU HAIlleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil um cioBecHOU. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaT€eMaTHUYECKUX, TaK W MPUKIAJAHBIX 3ajad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaduky  CIOXKHBIX (YHKIUNA, OMPENeNsiTh WX HauOONBIINE W HANMEHBIIHNE
3HAYEHWS, BBIYHUCIATH IUIOMAAU (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
yCKOpeHHus TmpolieccoB. JlaHHas coaepkaTeiabHas JHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMaTUYECKHUX MOJIeNIed peallbHbIX CHUTYaIUH,
MO3BOJIIET HAXOJUTh HAWJy4dlllee pEIIeHWE B NPHUKIAIHBIX, B TOM YHCIE
COIMATIbHO-KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTHUUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (POPMabHO-JIOTUYECKOTO U
KpEaTHUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuaromuecs: y3HarOT O



BBIJTAIOIIMXCA PE3yJIbTAaTaX, MOJYYEHHBIX B XOJE€ pPA3BUTHUA MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TIpeajaraloT HamOoJsiee YHUBEpCANbHBIM SI3bIK, OOBEIMHSIONIMI BCE pa3aenbl
MAaTEMAaTUKA W €€ MPWIOKECHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMAaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxxkHO nAaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKWA W MCIOJb30BATh €0 JJIsi BBIPAXKEHUSI CBOUX MBICIIECH.
JlpyruM BaXHbIM TPU3HAKOM MAaTEMaTUKM KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBWwaM  TMOCTPOCHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO €  DJIEMEHTAMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIUICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKJIEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YE€CKOI'0 MOJEIMPOBAaHMS, KOTOPHIE MNPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTyallui, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO ammapara ainreOpsl U
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB MPOrPAMMBI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M KOHKPETHU3MPOBATH  IPOoOIIEeMYy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Haudajga MaTeMaTUYECKOTO
aHanu3za» orBoauTcs 272 4daca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoauyeckue Apodbu. [lpumenenue apobGelt W MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BBIYKCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS IETBIX U IPOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoOpa3oBaHyss YUCIOBBIX BBIPAKEHUH, COEPIKANINX CTETICHU U KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METO/IbI pelieHus

Jorapu(MUYECKUX YpaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIpAKEHUM. PellleHre TpUroHOMETPUIECKUX YpaBHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHEHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBI JIMHEMHBIX ypaBHEHWH. PelieHune NpUKIAAHBIX 3aJad C [OMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITOMOIIIBIO MaTPHI U OTIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3ananus (yHKUMU. B3aumHO o0O0paTHble (YHKIMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKUMS ¢ HATypaJdbHBIM U 1I€JbIM NOKa3atenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHA N-OM CTENMeHW Kak (QPYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

OyHKIMOHAJIIBHBIE 3aBUCUMOCTH B pEAIBHBIX IIPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs TOCJEHOBATSILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLHAH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIECH TeOMETPHUYECKOM
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE NPOrPECCHMU Ul PELICHMs] pPealbHBIX —3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepobiBHbIE (GyHKUMH W HX CcBOMcTBa. Touku pa3pbiBa. ACHMNTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3MUecKHil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy (PyHKIIMH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOMXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMAaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonpmui obmui genutens (ganee — HOJl) m HamMeHslee oOiee
kpatHoe (nanee — HOK), octaTkoB mo moayito, anroputMa EBkiuaa s peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. Pellienne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS] CHUCTEM U COBOKYMHOCTEH pallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKh U peaibHOU
KU3HU, UTHTEPIPETALUS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckne meTonpl pelieHus ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
OPUKIAOHBIX 3aJayax, JJIsI ONpENeNIeHHs] CKOPOCTH W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucnenue
omnpenenéHHoro uHTerpana mo ¢gopmyine Hetorona-JleOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0 Au(depeHInaIbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUKM 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHM HMHCTUTYTAMH B COOTBETCTBUH C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHMCKMX MAaTEMAaTUKOB M POCCUKCKON MaTeMaTUYECKOW IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, ATUYECKOrO MOBEICHHS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN, BOCTIPUUMYHBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HM, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpefbl, IJIaHUPOBAHHE TIOCTYMKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeIIbHOCTH, JTamoB €&
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEAOBATENbCKYIO JeATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]HUKAIUH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHABIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, IBJICHUSIMHU, MTPOLIECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTUE IIpoliecca, a TAaKKe BbIABUTATH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIe YUeOHbIE 1elcTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B X0j/ic OOCYXXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JWyud€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MPEJICTABISATh PE3YJbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, HUCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMaLuu.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUIM M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYEeCKOH 3aauH;

NpeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa IeJIU U YCIOBUIM, OOBSICHATH IPUUUHBI
JOCTHXKEHUSI UM HEJOCTHXKEHUS Pe3yJbTaTOB ACSATENBHOCTH, HAXOIUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M MHIWBHUIYaJbHOU
paboThl TpU pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJIb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiarh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbI€ HITYpPMBI» W HWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTaThl M0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass apoOb, TPOIEHTHI, HPPAIMOHATFHOE YHCIO, MHOXECTBA
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOMKEHHBIC BBIYUCIICHUS, TIPaBUiIa OKPYTIEHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUH;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUH KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPAaBHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIC HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IPUMEHSATh METOJ] HWHTEPBAJIOB JUIsl PELICHUs
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJbIMU KO3(P(PUIMEHTaMH, KOPHH MHOTOWIEHA, NPUMEHSITh
JIeJICHHEe MHOTO4YIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJIb30BAaTh CBOMCTBA OMNpeNenuTeNss 2 X 2 s BBIUMUCICHHUS €r0 3HA4YeHUS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHMH,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIPETUPOBATD ITOJIy4YCHHBIA pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
JOorapu(pMUYECKUX BBIPAKEHU;

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: HPpPALMOHAJIBHBIE, MOKA3aTEJbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECcKUe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAMMBIE  (QOPMYNBl Ui pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEA0BATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus rpaduKkoB HYHKITHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUOINYECKUe PYHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMbI (QYHKIUM, HauOosiblliee W HauMEHbIIee 3HaueHWe (QyHKUMM Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTesieM, rpaduk KOpHs N-0i cTeneHu Kak (QyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpPOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUAMM: IOKa3aTeiabHas U Jorapupmuyeckas
(GyHKIIMU, WX CBOMCTBA W TpaduKu, WCIONB30BaTh WX Tpaduku sl pemieHus
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIOUM A8 HCCIEIOBaHUS IPOLIECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: apumeTndeckas U TeoMeTpuUecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTEOMETPHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHUIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMH: MIOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMITOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
(GyHKIMHU, KacaTeabHas K rpaduky QyHKINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJHO ~ ONEpPUPOBATh  MOHATHSIMHU:  MHOXECTBO,  OIEpaluu  Haj
MHOECTBAMM;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIIBHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy o6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CIICIYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: HATypaJbHOE U LEJO€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHATh
anroput™m EBKinna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUUYECKON (pOpME, BBINOIHATH apU(PMETHUECKHE ONEPALMH C HUMH U
n300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HE0OXoauMble  (OpMYJbl  JIS  pELICHHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW pallMOHAIBbHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppaluroHaibHbIE, MoKa3aTelIbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METObI ISl PEIICHHs] YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C KCIOJb30BAHHEM aIllapara aiureOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajamu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTpPE3KE;

HCIOJIB30BAaTh IPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYUIIEro PEIICHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
ompeAeaeHUs CKOPOCTH U YCKOPEHMs IMpoliecca, 3aJaHHOro GopMysIod WIiH
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAaHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoaunuyectBo yacos
Ne HaumeHoBaHue pa3/ie/ioB H TeM
Konrpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero
padoThI padoThI
MHO0k€ecTBO J1eHCTBUTEIBHBIX
yucen. MHOro4JIeHsl.
1 PannonanbHble ypaBHEHUS U 24 2 1
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
9 @®ynkuuu u rpapuku. CreneHHas 12 1 1
(YHKIMS C LIETBIM [TOKa3aTeleM
Apudmernueckuit KOpeHb N-oi
3 crenieHn. MppannoHaibHbIC 15 1 1
ypaBHEHUS
4 [TokazarenpHas GyHKIUS. 10 1 1
[Toka3aTenbHble ypaBHEHUS
5 Jlorapudmudaeckas GyHKITHS. 18 1 1
JlorapudmMudeckue ypaBHSHHsI
5 TpuronomeTrpruyeckue BbIpaXXeHUs U 99 1 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1 1
3 HenpepoiBHbie QyHKITNH. 20 1 1
[IpousBoaHas
9 [ToBTOpEeHUE, 0000IICHNE, 5 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB ITO 136 1 8
[TPOI'PAMME




11 KJIACC

KoandecTBO 9acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM
o/ IPOrpaMMEI Beero Konrpoabubie | IlpakTuyeckue
padoThI padoThI
1 UccnenoBanue q)yHKuHI:”I c 29 ) 1
MTOMOIIBIO TPOU3BOJHON
2 [TepBooOpa3Has U HHTETpa 12 1 1
I'paduky TPUTOHOMETPHUYECKUX
3 ¢yskuuii. TpuroHomerpuueckue 14 1 1
HEpaBEHCTBa
4 WppatmonanpHele, mokazareiabHbIE U 24 1 1
Jorapu(pmMuUecKre HepaBeHCTBA
5 KommutekcHbie uncia 10
6 HatypaJibHbIC ¥ 1eJTbIe Yrciia 10
Cucremsl pallnOHAJIBHBIX,
7 HMPpAIMOHAIBHBIX MOKA3aTeIbHBIX U 12 1 0
Jorapu(pMUUECKUX ypaBHEHHM
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHwUE, O606H1€HI:IC, 16 5
cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 1 5
[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

[[MHoOkecTBO, Onepaiy Hajl
MHOYECTBAMH M UX CBOWCTBA

Huarpammsl Ditiepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOTO aIapara s
peuienus 3aaa4

PanmonaneHbie yncna.
OOBLIKHOBEHHEIE U JECITUYHEIE
IpoOu, MPOLEHTHI, OECKOHEYHbIE
MePUOANIECKUE APOOH

PammmonansHEIE YKCHa.
OOBLIKHOBEHHEIE U JECITUYHEIE
poOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANYECKHIE TPOOH

[Ipumenenne npodeit u
MIPOIICHTOB JUTSI PEIICHUS
MIPUKJIATHBIX 337129

[Ipumenenue npobeit
MIPOICHTOB JUTS PEIICHUS
MPUKIIAIHBIX 3a/1a4

JleicTBUTEIbHBIC YHCTIA.
PanmonanbHble 1
HppalMOHAJIbHBIC YHUCIIA

Apudmernueckue omneparum ¢
JEUCTBUTENbHBIMH YHCIIAMU

10

Monynb nefCTBUTENBEHOTO
YHciIa U €ro CBOIMCTBa

11

[TpuGnnxEHHbBIE BEIYNCIICHUS,
IIpaBUIIa OKPYIJICHUS, IIPUKUIKA
U OLIEHKA pe3yJbTaTa
BBIYUCIICHUN

12

OcHoBHEBIC MCTOAbI PCIICHUS
OCJIbIX U ,[[pO6HO-paLII/IOHaHLHLIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB




13

OCHOBHBIE METO/IbI PEIICHUS
LENBIX U JPOOHO-PAMOHATBHBIX
YPaBHEHUH U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
LENBIX U JPOOHO-PAMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

15

MHOro4ieHsl OT OJHOMN
nepeMeHHOu. Jlenenue
MHOTOYJIEHA HA MHOTOWIEH C
ocratkoMm. Teopema besy

16

MHOTOYJIEHEI C neJabIMU
ko3¢ punmentamu. Teopema
Buera

17

Pemenne cucreM JUHEHHBIX
ypaBHEHUU

18

Pemenne cucreM JJUHEHHBIX
YpaBHEHUU

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUM. Onpenennuresb
MAaTPHUILbI 2X2, €ro
r€OMETPUUYECKUN CMBICIT U
CBOIICTBA; BEIYHCIICHUE €r0
3HaYEHUs

20

Onpenenurenb MaTPULBI 2X2,
€ro reOMEeTPUYECKHUIl CMBICT U
CBOMCTBA; BBIYUCIICHUE €TO
3HAYCHUS

21

[Ipumenenue onpeaenurTens s
peLeHHs] CUCTEMbI JIMHEHHBIX
ypaBHEHUH

22

Pemenue npukiaaHeix 3aga4 ¢
IIOMOIIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUH

23

Pewrenne npukiagHelX 3a1a4 ¢
IIOMOILIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUH

24

KonTponsHas pabora:
"PanimonanbHble ypaBHEHHS U
HepaBeHcTBa. CHucTeMbl
JIMHENHBIX ypaBHEHUN"

25

OyHKIHS, CIIOCOOBI 3aJaHUS




¢bynkuuu. BzaumHo oOparHbie
¢dbysakun. Kommosumus

byHKIII

26

I'padux GyHKIIH.
DnemMeHTapHbIe
npeoOpa3oBaHus TpapUKOB

byHKIII

27

O6uacth onpeneseHus u
MHO>KECTBO 3HaYeHHUH (PyHKIUH.
Hynu ¢pynxnun. Ipomexyrku
3HaK MTOCTOSIHCTBA

28

UETtHbie 1 HEUETHBIC PYHKIIHH.
[lepuoauueckue GpyHKINN.
[IpomMeXyTKM MOHOTOHHOCTH

byHKIIIN

29

MakcuMyMbl 1 MUHUMYMBI
¢byukuun. Hanbomnpiiee u
HauMeHbIIIee 3HaueHUe
(YHKIIMY Ha TPOMEKYTKE

30

JIuneitnas, kBaipaTU4YHAs U
IpOOHO-IMHEHHAST PYHKITUN

31

DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPaPUKOB ITUX

byHKIMHA

32

DneMeHTapHOe UCCIeIOBaHUE U
MOCTPOECHHE IPAPUKOB FTHX

byHKIMHA

33

CreneHb ¢ LEILIM II0Ka3aTeIeM.
bunom HeroTona

34

CreneHsb C LEIBIM ITI0Ka3aTeIeM.
bunom HreroTona

35

Crenennas GyHKIUS C
HATypaJbHbBIM U LIEJIBIM
noka3areneM. E€ cBolicTBa u

rpaduk

36

KonTponeHas padoTa:
"CrenenHas ¢pynkuus. Eé
cBoiicTBa U rpapuk"”

37

Apudmernueckuit KOpeHb
HATypaJbHOW CTEIIEHU U €r0
CBOICTBa




38

ApupmeTnueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBA

39

[IpeoOpa3oBaHms YUCIOBBIX
BBIPAXKEHUH, COJIEPKAINAX
CTENEHU U KOPHU

40

[IpeoOpa3oBaHwms YUCITOBBIX
BBIPAXKEHUH, COJIEPKAINAX
CTENEHU U KOPHU

41

[IpeobpazoBaHust YHCIOBBIX
BBIpAXXEHUH, COJIEpKAIIAX
CTENEeHU U KOPHU

42

HppaumonaibHbIe ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
APPALMOHAIBHBIX YPABHEHUN

43

HppaumonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELIECHUS
MppaLMOHAIBHBIX YPAaBHEHUN

44

HppannonanbHbie ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
HppalMOHANIbHBIX YPaBHEHHM

45

PaBHOCHIIBHBIE TIEpEXO/IbI B
PELICHUH UPPAMOHATIBHBIX
ypaBHEHUH

46

PaBHOCHIIbHBIE TIEpEXO/IbI B
PELICHUH UPPALMOHATIBHBIX
ypaBHEHUH

47

PaBHOCHIIBHBIE TEPEXO/IBI B
peLIeHUH UPPALIMOHAIBHBIX
ypaBHEHUH

48

PaBHOCUIIBHBIE TIEPEXOBI B
PELIEHUH UPPALMOHAIBHBIX
yYpaBHEHUH

49

CBoiicTBa u rpaduk KopHs N-oif
CTETNEHH KaK (QYHKIUH
00paTHOH CTeNeHu ¢
HaTypaJIbHBIM IIOKa3aTelIeM

50

CoiicTBa u rpaduk KOpHs N-oif
CTETeHH KaK (QYHKIHH
00OpaTHO CTeneHu ¢
HaTypaJIbHbIM IIOKa3aTelIeM




51

KonTtponsHas padora:
"CBoiicTBa u rpaduk KOpHs N-
o#l crenenu. MppannonanbHbie
ypaBHeHus"

52

Crenenb ¢ palluOHAIbHBIM
IIOKazaTeJieM U €€ CBOMCTBA

53

Crenenb ¢ palluOHAIBHBIM
IIOKazaTelieM U €€ CBOMCTBA

54

Crenenb ¢ palluOHAJIbHBIM
IOKazaTeJieM U €€ CBOMCTBA

55

[TokazarenpHas QyHKIHA, €€
CBOMCTBaA U rpaduk

56

Ucnonws3oBanue rpadpuka
(GYHKIMY JUTS] peleHust
YpaBHEHUU

57

Hcnonws3oBanne rpaduka
(GYHKIMY JUTSL peleHust
ypaBHEHUU

58

[TokazarenbHble ypaBHEHUSI.
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX YpaBHEHUN

59

[TokazarenbHble ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX YpaBHEHUN

60

IlokazarennHbIC YpaBHCHMU:.
OCHOBHBIC MCTOABI pEIICHUSA
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

61

KonTtposnpHas padoTa:
"[lokazarenpHas GyHKIIUS.
[TokazarenbHble ypaBHEeHUs"

62

Jlorapudm uucna. CoiicTBa
nmorapudma

63

Jlorapugm uucna. CoiicTBa
norapudma

64

Jlorapugm uucna. CoiicTBa
norapudma

65

JlecaTUUHBIE U HaTypaJlbHbIE
sorapupmsl

66

JlecTUUHBIE U HATypaJibHbIE
sorapupmsl




67

[IpeoOpa3oBanme BEIpa)KEHUH,
CoJIepKaIUX JIOTapH(PMBI

68

[IpeoOpa3oBanme BEIpa)KEHUH,
CoJIepKaIUX JOTapHPMBI

69

[IpeoOpa3oBanme BEIpaKECHUH,
COJIepKAIUX JIOTAPHPMBI

70

Jlorapudmuueckas QyHKIH, €€
CBO#CTBA ¥ rpaduk

71

Jlorapudmuueckas QyHKIH, €€
CBOMCTBaA U rpaduk

72

Ucnonws3oBanue rpadpuka
(GYHKIMY JUTSL peLeHust
YpaBHEHUU

73

Hcnonws3oBanne rpaduka
(GYHKIMY JUTSL peleHust
ypaBHEHUU

74

Jlorapudmudeckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHI

75

Jlorapudmudeckue ypaBHEHHS.
OCHOBHBIEC METO/IbI PEIICHUS
norapu(MUIECKUX ypaBHEHUH

76

Jlorapudmuueckre ypaBHEHUS.
OcCHOBHBIE METOIbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHMA

77

PaBHOCHIIBHBIE TTEPEXO/IbI B
peleHun JorapupMUIeCcKux
ypaBHEHUH

78

PaBHOCUIIBHBIE TTEPEXO/IbI B
peleHnH JorapupMUIeCcKux
ypaBHEHUH

79

KonTponsHas pabora:
"Jlorapupmuueckas GyHKIHSL.
Jlorapudmuueckue ypaBHeHuUs"

80

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOTO
aprymMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIOBOTO
aprymMeHTa

82

ApKCUHYC, apKKOCHHYC U




APKTaHI'€HC YK CIIOBOIO
aprymeHrTa

83

ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIEICHHUE
TPUTOHOMETPUUYECKHUX (PYHKITHIA
YHMCIIOBOTO apryMeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIETICHHUE
TPUTOHOMETPUUYECKUX (PYHKUINN
YHCIIOBOTO apryMeHTa

86

OCHOBHBIE
TpUTOHOMETpHUUYECKUE (HOPMYJIBI

87

OCHOBHBIE
TpUTOHOMETpHUUECKHE (HOPMYIIbI

88

OCHOBHEBIE
TPUTOHOMETPUYECKUE (POPMYJIBI

89

OCHOBHEBIE
TPUTOHOMETPUYECKUE (DOPMYJIBI

90

[IpeobpazoBanme
TPUTOHOMETPUUECKUX
BBIPAKCHUHN

91

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUU

92

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKCHUHN

93

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIpAXKCHUI

94

Pelrenre TpUroHOMETPUYECKUX
YpaBHEHUH

95

Pelrenre TpUroHOMETPUYECKUX
YpaBHEHUH

96

PereHre TpUroHOMETPUYECKUX
ypaBHEHUH

97

Penrenre TpUroHOMETPUYECKUX
ypaBHEHUH




98

Peurenne TpuroHOMETpUYECKUX
YpaBHEHUI

99

Peurenne TpuroHOMETpUYECKUX
YpaBHEHUI

100

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

101

KonTtponsHast padoTa:
"TpUroHoMeTpuUeCcKre
BBIPKCHUS U
TPUTOHOMETPHUYECKHE
ypaBHEHHUA"

102

IlocnenoBaTeILHOCTH, CIIOCOOBI
3aJIaHMS MTOCIIEAOBATCIILHOCTEMH.
Metoa MaTeMaTHISCKOM
WHTYKITHHA

103

MOHOTOHHI)IG nu OFpaHI/I‘IeHHBIC
nociyie1oBaresibHOCTH. McTopust
a”HaIM3a OECKOHEYHO MaJIbIX

104

Apudmernueckasi Iporpeccust

105

I'eomerpudeckas mporpeccust

106

beckoneuHo yObIBarorast
reOMEeTpHYeCKast MPOTPECCHs

107

CymMa GecKOHEYHO
yOBIBAOIIIEH T€OMETPUICCKOM
Mporpeccuun

108

JImHelHbIN 1
SKCIOHEHIIMAIbHBIN POCT.
Hucno e. DopMyna CIOKHBIX
MPOIIEHTOB

109

JIMHelHbIN 1
SKCIIOHEHIIMATBHBIN POCT.
Hucno e. Popmyna CIOKHBIX
MPOLIEHTOB

110

Hcnomns3oBaHue nporpeccuun
U pECIICHUA PpCAJIbHBIX 3a/1a4
MPUKIIAAHOTO XapaKTepa

111

KonTponsHas pabora:
"IToce10BaTEIBLHOCTH U
nporpeccun”

112

HenpepsiBHBIE (YHKITNHN 1 UX
CBOICTBa




113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKINN

114 CoiicTBa (hyHKIMI
HETPEPHIBHBIX HA OTPE3KE

115 CaoiicTBa (hyHKIMI
HETPEPHIBHBIX HA OTPE3KE

116 Merto1 UHTEPBAJIOB IJIst
pelIeHusl HepaBeHCTB

117 Merto1 UHTEPBAJIOB IJIst
pelIeHus] HepaBeHCTB

118 Mertox UHTEPBAJIOB ISt
pelIeHusl HepaBeHCTB
[IpuMeHeHne CBOMCTB

119 HEMpPephIBHBIX QYHKUUN 11
pereHus 3a1a4
[IpuMeHeHne cBOWCTB

120 HEMpPephIBHBIX QYHKUUN 11
pereHus 3a1aq

121 [IepBas u BTOpas Npou3BOAHBIE
GbyHKIIII

122 Onpenenenue, reoMeTPUIECKUNA
CMBICIT TIPOU3BOTHOM

123 Omnpenenenue, GU3NISCKUN
CMBICTT IPOU3BOAHOM

124 VYpaBHeHHE KacaTeIbHOU K
rpaduky GyHKIUN

125 VYpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU

126 [IpousBoiHbIE S7IEMEHTAPHBIX
byHKIMI

127 [IpousBoiHBIE 37IEMEHTAPHBIX
byHKIMI
[IpousBoiHAsI CYMMBI,

128 IIPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIUH (PYHKIIUN
[IpousBoiHASI CYMMBI,

129 IIPOU3BEACHHUS, YACTHOTO U
KOMITO3UITUHU (PYHKIIUN

130 [IpousBoiHASI CYMMBI,
MIPOU3BEJICHHUSI, YACTHOTO U




KOMIO3ULIUH (PYHKIIHHA

KonTtponsHas padoTa:

131 1 1
"[IpousBoanas”
[ToBTOpEenue, 060061ICHNE,

132 CHUCTEMaTHU3aIMs] 3HAHMIA: 1
"VYpaBHeHus"
[ToBTOpEenue, 06001ICHNE,

133 CUCTEMaTH3aI1sl 3HAHHI: 1
"OyHkuun"

134 Hrorosas koHTposbHas paboTa 1

135 Wrorosas koHTposibHas paboTa 1

136 [ToBTOpEHwUe, O606HICHI:IC, 1
CUCTEMAaTH3aIUs 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 136 11

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHnTpoibHbie
padoThI

IIpakTHYeckue
padoThI

[IpuMeHeHnne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHnne npou3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
HCcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne npou3BOIHOM K
HCcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxzaenue HanbombIIero u
HauMEHBIIIEro 3HaUCHUs
HEeNpepbhIBHON (DYHKIIMHN HA
OTpe3Ke

Haxoxaenue HaubompIiero u
HaWMEHBIIETO 3HAUYCHUS
HEeNpepbhIBHON (DYHKIIMH HA
OTpe3Ke

Haxosxnenue HanOoJIbIIEro 1
HaMMEHBUIETO 3HA4YEHUs
HeNnpepbIBHON (QYHKIIUU Ha
OTpe3Ke

10

HaxosxneHne HanOoJIbIIero u
HaMMEHBUIETO 3HA4YEHUs
HeNpepbIBHON (QYHKIIUU Ha
OTpe3Ke

11

HaxoxnaeHue HanOOJIBIIEr0 U
HANMMCHBIICTO 3HAYCHU




HENpepbIBHON (QYHKIUU Ha
OTpe3Ke

12

Haxosxnenne HanOoObIIEro u
HAaMMEHBIIETO 3HAYCHUS
HENpPephIBHOW (QYHKINU HA
OTpe3Ke

13

[IpuMeHeHne npou3BOIHOMN s
HaXO0XJACHUS HaWIy4IlEero
pelIeHUs B IPUKIAIHBIX 3a7a4ax

14

[TpumeneHnne npou3BOTHOM JIst
HaxO0JICHUS HAWITYUIIETrO
pelnieHus B MPUKIAIHBIX 3aa9ax

15

[TpumeneHne npou3BOTHOM JUIst
OTIpeNIeTIEHUsI CKOPOCTH U
YCKOpEHHUS TIpoIiecca, 3aaHHOTO
dhopmyroit wiu rpadhukoM

16

[Tpumenenre npou3BOIHOM JIs
OTIpeNIeTICHUsI CKOPOCTH H
YCKOpEHHUS TpoIiecca, 3aaHHOTO
dhopmyroit wim rpadpukomM

17

Kommnozumus hyHkimii

18

Kommnosumus hyHkimii

19

Kommnozumus hyHkimii

20

I'eomerpuueckue oOpa3sl
YpaBHEHUH HAa KOOPJMHATHOMN
IJIOCKOCTH

21

I'eomerpuueckue oOpa3sl
YpaBHEHUH Ha KOOPJAUHATHOM
MJI0CKOCTH

22

KonTtponbHas padoTa:
"UccnenoBanue GyHKIMIA ¢
MOMOIIbIO TPOU3BOHON"

23

ITepBooOpa3Hasi, OCHOBHOE
CBOMCTBO MEepBOOOPA3HBIX

24

IlepBooOpa3HbIe 371€MEHTapHBIX
¢ynkuuit. [IpaBuiia HaXoXKAEHUSA
epBOOOPa3HBIX

25

IlepBooOpa3HbIe 31€eMEHTapHBIX
¢ynkuuit. [IpaBuiia HaXoXKAEHUS
epBOOOPA3HBIX

26

Nurerpain. I'eomerpruueckuii




CMBICJI UHTETpajia

27

Brruncienue onpenenéHHoro
WHTETpana mno Ggopmymie
Herorona-JleiiOuuma

28

Brruncienue onpenenéHHoro
WHTETpana 1o Ggopmyie
Herorona-JleiiOuuma

29

[IpumeHnenne nHTErpaa Uit
HAaxO0KJICHUs IUIOIIAIEH IIIIOCKUX

(uryp

30

[Ipumenenne uHTErpasia as
HaXO0XIECHUSI 00BLEMOB
T€OMETPUUECKHUX T

31

[Ipumeps! penmienuit
g depeHInanbHbIX YpaBHEHHUH

32

[Ipumeps! pemienni
g depeHInanbHbIX YpaBHEHHH

33

MaremaTnueckoe
MOJENUPOBAHNE PeaTbHBIX
MIPOLIECCOB C MOMOIIBIO
muddepeHInanbHBIX YpaBHCHUH

34

KonTtponbHas padoTa:
"[TepBooOpa3Hast u uaTErpat”

35

Tpuronomerpuueckue GyHKIHH,
WX CBOMcTBa U rpaduku

36

Tpuronomerpuueckue GyHKIHH,
WX CcBOMcTBa U rpaduku

37

Tpuronomerpuueckue GHyHKIHH,
WX CBOMiCTBa U rpaduku

38

Tpuronomerpuueckue GyHKIHH,
WX CBOMCTBa U rpaduku

39

Tpuronomerpuueckue GyHKIHH,
uX CBOiicTBa U rpaduku

40

OT10op KOpHEH
TPUTOHOMETPUYECKUX ypaBHEHHH
C MIOMOIIIBIO
TPUTOHOMETPUIECKOH
OKPY>KHOCTH

41

OT10op KOpHEH
TPUTOHOMETPUYECKUX ypaBHEHHIA
C MOMOIIIBIO




TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

42

OT10op KopHEH
TPUTOHOMETPUUYECKHX YPAaBHEHUHN
C IIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

43

OTt0op KopHEH
TPUTOHOMETPHUYECKUX YPAaBHEHUH
C MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

44

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

45

Pemrenne TpuroHoMeTpu4eCKux
HEPaBEHCTB

46

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

47

Pemenune TpuroHoMeTpruuecKUX
HEPaBEHCTB

48

KonTtponbras padota: "['paduku
TPUTOHOMETPUUECKUX (PYHKIIMIA.
TpuroHomerpuyeckue
HepaBeHcTBA"

49

OCHOBHBIC MCTOABI pEIICHUSA
IIOKa3aTCJIbHBIX HCPABECHCTB

50

OCHOBHBIC MCTOABI pEIICHUSA
IIOKa3aTCJIbHBIX HEPABCHCTB

51

OCHOBHBIC MCTOAbI PCHICHHA
IIOKa3aTCJIbHbIX HCPABCHCTB

52

OCHOBHBIC MCTObI PCIICHHA
IIOKa3aTCJIbHbIX HEPABCHCTB

53

OcHoBHBIC MCTOAbI pCIICHUS
J'IOl"apI/I(I)MI/ILICCKI/IX HEPaBCHCTB

54

OcHoBHBIC MCTOAbI pCIICHUS
J'IOl"apI/I(I)MI/ILICCKI/IX HEPaBCHCTB

55

OcHoBHBIC MCTOAbI pCHICHUS
J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB

56

OcHoBHEBIC MCTOAbI PCIICHUS
HOFapI/I(pMI/ILIeCKI/IX HCEPaBCHCTB




57

OcHoBHEIC MCTOAbI PCIICHUS
HppalOHAJIbHBIX HCPABCHCTB

58

OcHoBHEIC MCTOABI PCIICHUSA
HppalOHAJIbHBIX HCPABCHCTB

59

OcHoBHEIC MCTOAbI PpCHICHUS
HppalOHAIIbHBIX HCPABCHCTB

60

OcHoBHEIC MCTOAbI PpCHICHUS
HppalOHAIIbHBIX HCPABCHCTB

61

I'padmyeckre MeToapI perieHUs
HpPAlHOHAIBHBIX YPABHEHHI

62

I'paduaeckue MeToabI pelICHHS
HpPAlHOHAIBHBIX YPABHEHHI

63

I'padmueckue MeToab! pereHus
ITOKA3aTENbHBIX YPAaBHEHHUU

64

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduaeckue MeToabI pemeHust
Jorapu(PMUIECKUX ypaBHEHUN

66

I'padmyeckue MeTobl pereHus
Jorapu(MUUEeCKUX HEPAaBEHCTB

67

I'padmyeckue MeTobl pereHus
Jorapu(pMUUEecKUX HEPAaBEHCTB

68

I'padmyeckue MeTopl pemeHus
MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHHMA

69

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHbIX U
JIorapu(pMUUECKUX ypaBHEHHIMA

70

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHbIX U
norapu(MUIECKUX HEPABEHCTB

71

I'padmyeckue MeTopl pemeHus
MOKa3aTeIbHbIX U
norapu(MUUEeCKUX HEPABEHCTB

72

KonTponeHas padoTa:
"HppannoHaibHbIE,
MIOKa3aTeIbHbIE U
norapupMUUecKue HepaBeHcTBa'

73

KommnuekcHbie uncna.
Anrebpandeckas 1




TpUrOHOMETpHUYecKast (popMeI
3aIiCH KOMIUIEKCHOTO YHcia

KommekcHrle yucia.
Anrebpandeckas 1

74 TpUTOHOMETpHUYECKast (hOPMBI
3aImMCcH KOMITJICKCHOTO YHCIIa

75 ApupmeTrueckue onepaim ¢
KOMITJICKCHBIMH YHCIIAMHU

76 ApudmeTrueckue onepam ¢
KOMITJICKCHBIMH YHCIIAMHU
N3obpaxenne KOMIJIEKCHBIX

77 YHUCEeIl Ha KOOPJIMHATHOMN
TJIOCKOCTH
N3obpaxenne KOMITJIEKCHBIX

78 qrcel Ha KOOPIUHATHOM
IJIOCKOCTH

79 ®opmyna Myapa. Kopuu n-oit
CTCTICHH W3 KOMILIEKCHOTO YrCIa

80 ®opmyna Myapa. Kopau n-oit
CTETEeHH U3 KOMILIEKCHOTO YuciIa
[IpumeHeHne KOMIUIEKCHBIX

81 YUCEN ISl PeIICHHS (PU3HMIECKHIX
Y TEOMETPUYECKHUX 3a]1au

82 KounTpossHas pabora:
"KomruiekcHbie yucia'

83 HarypanbsHble u 11e1b1e yncia

84 HarypanbsHble u 11e1b1€ yncina

85 [IpumeHeHne NprU3HAKOB
JETMMOCTH LIEJIBIX YUCE

86 [IpumeHeHne NprU3HAKOB
JETMMOCTH LIEJIBIX YUCE
[IpumeHeHne NpuU3HAKOB

87 JeIuMocCTH Henbix uncell: HOJ u
HOK
[IpumeHeHne NpU3HAKOB

88 JeIuMOoCTH Heabix uncell: HOJ u
HOK
[IpumeHeHne MprU3HAKOB

89 JEITMMOCTH LIEJIbIX YUCEN:

OCTaTKH 110 MOOYJIIO




90

[IpuMeHeHue npu3HaKoB
JEIIMMOCTH LIEJIBIX YHCEN:
OCTATKH 10 MOJYJIIO

91

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIbIX YUCEI:
anropuTt™ EBKiMaa 1 pemenus
3a/1a4 B LIEJIBIX YMACIAX

92

KonTtponsnas padora: "Teopus
LebIX yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

95

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEMN
palMOHAIBHBIX YPABHEHHI

96

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
MppalMOHANIbHBIX YPaBHEHHM

97

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

98

OCHOBHBIC MCTOABI pEIICHUSA
CHUCTEM U COBOKYHHOCTGI\/'I
IIOKa3aTCJIbHBIX ypaBHeHI/Ifl

99

OcCHOBHBIE METOIbI PELICHUS
CUCTEM U COBOKYITHOCTEH
JIorapu(pMUUECKUX ypaBHEHHIA

100

OCHOBHBIE METO/IbI pEILIECHHS
CHCTEM M COBOKYITHOCTEH
norapu(pMUUECKUX ypaBHEHUH

101

[IprmeHeHne cucTeM K peeHU0
MaTEMaTUYECKUX 3a/1a4 U 3a1a4
W3 pa3NUYHBIX 00JacTel HAyKH U
peanbHOM )KU3HH,
HHTEpPHIpPETALMS MTOJTyYECHHBIX
pe3yJbTaToOB

102

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJ1a4




U3 pa3IMnYHbIX 00IacTe HAYKU U
peanbHOM KU3HU,
HHTCpHpCTAlUA TOJTYYCHHBIX
pe3yJIbTaTOB

[IpuMeHeHne HEPAaBEHCTB K
PELIEHUI0 MATEMaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX

103 N .
oOnacTeil HayKu U peaNbHOM
KU3HU, HHTEpIpeTalus
MOJIyYE€HHBIX Pe3y/bTaTOB
Kontponbhas padota: "Cucremsr
paloHaIbHbIX,

104 HppalMOHaAIbHBIX
MOKa3aTeIbHbIX U
morapupMuIecKux ypaBHeHUN"

105 PannonaneHbIE ypaBHEHHS C
napaMmeTpamu

106 PanvoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 PanmmonanbHbie CHCTEMEI C
rnapameTpamu

108 HppannonanbHble ypaBHEHUA,
HEPaBEHCTBA C IMapaMeTpaMu

109 HppanmonanbHble CUCTEMBI C
rnapameTpamu

110 [Toka3arenbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

111 [TokazaTenbHbIE CUCTEMBI C
rnapameTpamu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napaMeTpamu

114 TpuronomeTpruueckue ypaBHEHHUsI
C mapaMeTpaMHu

115 Tpuronomerpuueckue
HEPAaBEHCTBA C NTapaMeTpamMu

116 TpuroHomeTpuyeCKrue CUCTEMBI C
napaMeTpamu

117 [TocTpoenue u uccnenoBaHue

MaTeMaTHUYECKUX MOJeTIei




peanbHBIX CUTYALMM C IOMOLIBIO
YPaBHEHUH C ITapameTpamu

118

[ToctpoeHue u ucciaeaoBaHue
MaTEMaTHYECKUX MOJENIEN
peanbHBIX CUTYAIHI C TOMOIIBIO
CUCTEM YpaBHEHHM C
rnapameTpamu

119

[TocTpoenue u ucciaenoBaHue
MaTEMaTHYECKUX MOJENEN
peanbHBIX CUTYAIMI C TTOMOIIBIO
CUCTEM ypaBHEHMI C
rnapameTpamu

120

KontponsHas pabora: "3amgaun c
napamerpamu”

121

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTH3aIHs 3HAHWH:
"VpaBHeHus"

122

[ToBTOpeHue, 0600IICHNE,
CHCTEMAaTH3aIHs 3HAHWH:
"YpaBuenus"

123

[ToBTOpEeHue, 0600IICHNE,
CHCTEeMaTH3aIis 3HAaHUI:
"YpaBuenus. CucteMbl
ypaBHEHHIT"

124

[ToBTOpEeHuEe, 0600IICHNE,
CHUCTEeMaTH3aIys 3HAHMH:
"HepaBencrna"

125

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEeMaTH3alysl 3HAHMMH:
"HepaBencrna"

126

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTH3aIysl 3HAHMH:
"HepaBencrsa"

127

[ToBTOpEeHnue, 06061IeHNE,
cucTeMaTH3alus 3HaHUi:
"[IpousBoaHas u e€
IpuMeHeHue"

128

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3alus 3HaHUM:
"[IpousBoaHas u e€
npuMeHeHue"




[ToBTOpEeHue, 060061ICHNE,
cucTeMaTu3alys 3HaHuH:

129 . . 1
IIpousBonHas u eé
npuMeHeHue"
[ToBTOpEnue, 060061ICHNE,

130 CHUCTEMaTHU3aI1s] 3HAHMIA: 1
"NuTerpan u ero npuMeHexue"
[ToBTOpEeHue, 06001ICHNE,

131 CHUCTEeMaTH3al1s] 3HAHMIA: 1
"OyHkuun"

[ToBTOpenue, o6o0IICHNE,

132 CHUCTEMaTU3aIMs] 3HAHMIA: 1
"OyHxuun"

[ToBTOpenue, o6o0IICHNE,

133 CHUCTEMaTH3aIMs] 3HAHMI: 1
"®yukuun"

134 Wrorosas koHTposbHas paboTa 1

135 Hrorosas koHTpoJbHAS paboTa

136 [ToBTOpEHwUE, O606H1€HI:IC, 1
CUCTEMAaTH3aIUsl 3HAHHUH

OBLIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10 kinacce/ Konsrun 10.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuimonepHoe o0111ecTBO

«M3parenscTBO «IIpocBenieHne

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Marematuka:airedpa U Hadajaa MaTEMaTUYEECKOTO aHalli3a, TEOMETPHUS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10 kimacc/Konsarun FO.M.,

TkaueBa M.B., ®enoposa H.E u npyrue, AkuimonepHoe o0111ecTBO

nn

"UznarenbcTBO "[IpocBenieHue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. http://mathem.hl.ru/index.html
2. http://uztest.ru/

3. http://interneturok.ru/

4. http://reshuege.ru/

5. http://www.zaba.ru/

6. http://www.math.ru/

7. http://www.school.edu.ru/catalog.asp

8. http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
9. http://fcior.edu.ru/

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