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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y Jid H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax pmaHHOro y4deOHOro Kypca
oOydaroluecsi OBJQJICBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUYIECKOU opme.

Y4eOHbIil Kypc anredOppl W HayaJl MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >KW3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH MX IS
JTAIBHEWINET0 o00pa3oBaHWs W B IIOBCEIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBAaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 00O0IICHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xome u3yuenuss ydeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOydaroryecsi TONy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH pealbHbIX CUTyalud, UHTEpPIpETaluu MOJy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBLAAIOLIIMMUCA MATEMATHUYECKUMHU OTKPBITUSIMU U KX aBTOPaMH.

Y4eOHbIil Kypc o0namaeT 3HAYUTETbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (POPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnequpuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
MPOJIOJDKUTENIbHOM  KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe meroauku o0ydeHus anredpe M HayajgaM MaTEMaTHYECKOrO aHallu3a JIEKUT
JIeSATeTbHOCTHBIN MPUHIIUT 00yYEHUSI.

B crpykType yuebHOrO Kypca «Anredpa v Hadaiaa MaTeMaTHUYeCKOTO aHaIN3a) BhIIETICHBI
CJENYIOLINE COJIEpKATEIbHO-METOUYECKUE JHUHUM: «Yucina U BhIUUCIEHUS», «DYHKIUU U
rpadukn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTudeckoro anamusay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE cO/EpKATEIbHO-METOAWYECKUE JIMHUM H3YYaroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
JIpyra ¥ TOCTETEHHO HACHIIASCh HOBBHIMH TeMaMU U pasznenamu. J[aHHBIN ydeOHBIH Kypc
ABIIIETCS. WHTETPaTHBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJep)KaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUH aHalus,
TEOpHsl MHOXECTB, Maremarudeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIAJICBAIOT BCE Ooyiee IIMPOKMM MaTeMAaTHYECKHUM allapatoM, Y HHUX I[OCIeI0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYCHHBIE MPU H3YUYEHUU Y4eOHOro Kypca, AJs peuieHHs
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHONW MaTeMaTHYEeCKOW 3a7adud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBeET.



ConepxaTenpHO-MeTOAMYeCKast — JMHUs  «Yucima W BBIUMCICHHS»  3aBepIIacT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaenseTcss (OpMHUPOBaHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHHMA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHMBATD YUCIIOBBIC BBIPAKEHHS, pad0TaTh C MATEMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIOIIUMCS MHOXKECTBA HATYPaIbHbBIX, ICIIbIX, PAllMOHAIBHBIX U
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4 U ONIEPAIUH: JICTICHUE
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IICNIbIX 4YHCEN, OcoOble CBOMCTBA
palMOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(METHUCCKUE OMEpalii, a TaKKe H3BJICUCHUE
KOpHS  HATypaJIbHOM CTCIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPYyra HKCIOJIb3YeMbIX YHCENl W 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS JIJIS PEUICHUS PA3IUYHbIX 3a7a4 (OPMHUPYETCS MPEACTaBICHUE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIH B MOCTPOCHUH MOJICIICH peaTbHOT'O MUPA, ITHPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPaBEHCTBA» pealIM3yeTcs Ha MPOTSHKCHUH BCEro OOydeHUs Ha
YpOBHE cCpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszaene [Iporpammbl
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaronmecs OBIaJICBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
GYHKINH ¢ TTOMOIIBIO TPOM3BOIHON, IPU PEHICHUN MPUKIIAAHBIX 33/1a4 U 3a7a4 Ha HaXOXKICHUE
HaWOOJIBIINX U HAUMEHBIINX 3HaUeHWH (yHKIMU. JlaHHAs conepKaTeabHasl JIMHUS BKJIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmylsiam, MpeoOpa3oBaHUs
palMoHaIbHBIX, UPPAIMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKECHHH, a TaKk)Ke BhIPAKCHU,
COJIEpKaNINX CTEIEeHW | JiorapudMbl. braromaps H3ydeHHIO anreOpamdecKoro Marepuala
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopMamMu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenbHo-MeToAMYecKast JTUHUS «DYHKIUU U TpauKH» TECHO MEPEIUIeTaeTCs C
JIPYTHMH  JIMHHSMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3a1aér
MOCJIC/IOBATEIPHOCT, ~ M3YUEHUs  MaTepuaia. V3ydeHwWe  CTENeHHOW, IOKa3aTebHOM,
JIOTapU(PMHUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAPHUKOB, HCIIOJIb30BaHHE
GyHKIMA IS pelieHus 3aJad U3 JPYruxX Y4eOHBIX TPEIMETOB U PEaTbHOM >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYCCKHM aHAJIN30M, TaK U C PEHICHUEM YpPaBHCHHWH W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaensercs (GOPMHUPOBAHUIO YMEHHS BBIpaXaTh (Gopmyaamu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEJIMUYHUHAMH, HUCCIICIOBATh MOJYYCHHbIC (DYHKIIUU, CTPOUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIIMX BBIPAKaTh 3aBUCHMOCTH MEKIY BEIUYMHAMH B pasnyHON (opme:
aQHAJTMTUYECKOHM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYITHBIX OOyJaromumcs,
TaK KakK y HHUX IOSBISIETCS BO3MOXXHOCTh CTPOUTH IPAPHUKHU CIOKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEIe peallbHbIX CUTYyalluid, I[03BOJISET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTUYECKOTO U KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKAsT JHUHUS «MHOXKECTBAa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUS B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAayKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTrOCTh
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAaMU MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUIEHUS O0YYarOIINXCS, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHS] HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJEJIEH pPEabHBIX CHUTYallMi, HCCIEIOBAHUS 3THX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BE€Ch MaTepuaj yueOHOTO Kypca IMIMPOKO MCIOIB3YETCs IS PElIeHUs] MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1a4 OPTaHU3yETCs B MIPOIIECCE U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHalNu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uwaca B Henemwo), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Yuciia 1 BIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuueckue apodu. Ilpumenenue apoOeil ¥ MPOLEHTOB I peIIeHUs MPUKIIaIHBIX 33a1a4 U3
Pa3JIMYHBIX OTPACIICl 3HAHUMN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAyb AEHCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kE€HHBIE BBIYMCIIEHHUS, IIpaBWJIa OKPYIVIEHMs, IPUKHUJIKA M OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxosieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTejleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/Ibl PEIICHMSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIEHH U KOPHH.

UppanuonaneHple  ypaBHeHUS. (OCHOBHBIE METOAbl  PELIEHUS  MPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckne (opmynsl. IIpeoOpaszoBaHue TPUTOHOMETPUUECKUX
BbIpaXXEHUI. Pelienne TpuroHoMeTpuueckux ypaBHEHU M.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMM. MaTpuma CUCTEMBl JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpUlbl 2X2, €ro reOMETPUYECKHM CMBICI M CBOWMCTBA, BBIYHCIEHUE €r0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEJIN C TOMOILBIO MaTPHI M OIIPEAEITUTENEH.

ITocTpoeHre MareMaTHYeCKUX MOJENEW pealbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. I[IpyMeHeHHne ypaBHEHUH M HEPABEHCTB K DPELIEHUI0 MaTEMaTHMUYECKUX 3a7ad U
3a[a4 U3 Pa3UYHBIX 00JacTel HAyKU M peabHON JKU3HU.

DOyHKIUM U TpadpuKu

OyHKIUs, crmocodsl 3amanus GyHKIuH. B3anmHo oOparable (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pyHkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTtHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbonpiiee u HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPY)XHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX (PYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUSAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OIpaHUYEHHBIE IOCIEA0BATEIbHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reOMETPHUYECKON MPOrpeccu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMH HENpPEepBIBHBIX Ha OTpe3ke. MeToJ] MHTEpBAJIOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHrne TEOpEeTUKO-MHOXKECTBEHHOIO amnmnapara il ONMCAaHMs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KIIACC

Yuciaa 1 BLIYHCTICHUS

Harypanbupie u menvie uucia. [IpuMeHeHHE TNPU3HAKOB ACIUMOCTH IIENBIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB I10 MOAYJIO, anropuTMa EBKiMa s perieHus 3a1a4 B IeNIbIX YHclax.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpMBI  3amucH
KOMILIEKCHOTO YHclia. ApuMeTrudeckue onepanuy ¢ KOMIUIGKCHBIME 4uciiaMu. M3o0paxenue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii crenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OOJIACTeH HAayKHM M pPEATbHOH JKW3HM, WHTEPIPETALHUs IOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana maTemMaTnueckoro anajamsa

[TpruMeHeHMe MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHrne uWHTerpana Uil HAXOXKACHUS IUIOWAAeH IUIOCKUX GUryp u o0bEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MW HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh ~TPAKIAHCKOW TMO3WUIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJEWCTBOBATH C COIMAIbHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSMU U HA3HAUCHUEM,;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOLICHHE K JOCTHUKEHHSIM POCCHIMCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, THUYECKOTO MOBEJACHHS, CBI3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTMDKCHUN HAyKH U JCSATENBHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3¢TeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHuid, BOCIHPUUMUYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHoro o0pa3a >KHW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas aKTHBHOCTB),
buznYecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/IYy, OCO3HAHHME IIEHHOCTH TPYIOIIO0US, HHTEPEC K Pa3IMUHBIM cdhepam
npo(hecCHOHANBEHOM JESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON U €€ MPUIIOKEHUSIMHU, YMEHHE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccur U peaTu30BbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MAaTHYEeCKOMY OO0pa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBIeHHOCTH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BJIMSIHHUS COIHAIBHO-
SKOHOMHMYECKHUX TPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBLHOM Cpelbl, OCO3HaHUE
I00ANFHOTO — XapakKTepa  JKOJOTHMYECKHX  Mpo0ieM, OpHEeHTalmus Ha  [PUMCHEHHE
MaTEeMATHYECKUX 3HAHUN ISl pelIeHUs 3a7ad B 00JacTH OKPY’KAIOUIEH Cpelbl, MIaHUPOBAaHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IOCIEICTBUMN ISl OKPYKAIOIEel Cpeibl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak chepsl
YeJIOBEYECKOU NESATENbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUUMOCTH ISl Pa3BUTHS LUBHIM3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUUYECKOU KYIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTL OCYLICCTBJIATHL IMMPOCKTHYIO U UCCICIOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U

B IPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBIE YHHBePCAJbHbIE YUeOHbIe 1elCTBUS

Ba3oBble tornyeckue neiicTBus:

BBISBJIAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUS MOHATHIA,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpEUns: B (hakTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU Ul BBISBIICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

JIeNIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIllUI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHUS U BBIBOJIBI;

BbIOMpaTh crHoco0 pemieHns YydeOHOM 3ajgaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXONAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUHE, MNpoOJIeMy, YCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SIBJICHHS, IMPOLEcca, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYITUpPOBATH 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEeHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABUTaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE(PUINUTHI MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX AJISi OTBETAa HA BONPOC U JJIS
peLIeHMs 3a]1a4u;



BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHUKOB  PpA3MYHBIX THUIIOB, AaHAJIU3UPOBATD,
CHCTEMAaTH3MpOBaTh W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBJICHHUS,

CTPYKTypupoBaTh  UHGOpMANUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOpMYyITUPOBAHHBIM
KPUTEPUSM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

OOwmenne:

BOCIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOXO TOYKY 3PCHUA B YCTHBIX M INHCbMCHHBIX
TCKCTax, JaBaTb IOjACHCHHUA II0 XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJIy‘ICHHI:Iﬁ
pe3yJbTar;

B XO0JZle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, TPOOJIEMBI,
pemaeMofI 3aaa4M, BBICKA3bIBaTb MACH, HALICJICHHBIC HA IMOUCK PCHICHHA, COIIOCTABJISATH CBOU
CYXKIECHHS C CY)KJIEHUSMHU JPYIMX YYaCTHUKOB JMAJIOra, OOHAPYKUBATh paziIU4Me U CXOACTBO
HIO3UIHI, B KOPPEKTHOU (popMe POpMYTHPOBATH Pa3HOTIACHS, CBOU BO3PAKECHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, HCCIEIOBAaHMS, IPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMmar BBICTYIUICHHS C Yy4ETOM 3a1a4  [pE3CHTAlMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh
BapHaHThI pELIEHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaJIETh HaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HUX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PelIeHUs MaTeMaTHUECKOH 3a/1auu;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHUH 3a]a4d, BHOCHTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAWJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yibTaTa IEIH ¢ YCIOBHSIM, OOBSICHITH TNPHYUHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHSI PE3yIbTaTOB JESATEIHHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBHAYAJIbHOW pabOTHI TpH
pemieHHH y4eOHBIX 3a/1a4, NPUHUMATH IIellb COBMECTHOW JESITEIHHOCTH, IUIAHHUPOBAThH
OpraHu3allii0 COBMECTHOM pPabOTHI, paclpelessiTh BUAbI paboT, JI0roBapuBaThcs, 00CYXIaTh
MPOLIECC U PE3YNIbTAT pabOThI, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMNMOBBIX (Gopmax padboThl (0OCYKIeHUsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» W WHBIC), BBITIOJIHATH CBOK 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4JI€HAaMH KOMAaHJbl, OLIEHUBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kjaacce oOydarOMmMICS IONYYUT CIEIYIOLIUE INPEIMETHBIC
pe3yibTaThl O OTJACJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «AureOpa v Havaia
MaTEMaTHYECKOTO aHAIIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YMCIIO0, OECKOHEUHAs! TIEPHUOINYECKast
JpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOYKECTBA PallMOHAJIBHBIX M JAEHCTBUTEIbHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHS MPUKJIAIHBIX 3324 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOU KU3HH;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, NMpaBWJIAa OKPYIVICHUS, NPUKUIKY M OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJHO OIEpUPOBATh IOHATUEM: CTEHNEHb C LEJIBIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCENl NIl PEIICHHWS NPAKTUYECKHX 3a7ad H
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENeHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYmcha, NECATUYHBIE W HATypajbHBIC
J0TapuQMBbI;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHble METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METO/I HHTEPBAJIOB IS PELICHUSI HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHAMM: MHOTOYJIEH OT OJHOW MEepPeMEHHOW, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOUWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemienns 3anay;

CBOOOZHO oONEepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ero IeOMETPUUYECKHUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Juid BBIYMCIEHUS €ro 3HAUEHUs, IPUMEHATh ONPEICIUTENN IS PELIEHUS
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUMN, MOJEIHPOBATh PEAIbHBIE CUTYallUH C IOMOUIBIO CHCTEMBI
JUHEHWHBIX YPaBHEHHM, MCCIEOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOIIBID MATpULl H
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJY4YEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JCWCTBUI ¢ KOPHSMH JUIsI TPeoOpa30oBaHus BIPAKEHHIA;

BBIMIOJHATh MPEOOpa3oBaHMUsS  YHCIOBBIX BBIPAKEHUH, COAEpXKAIlUX CTENEeHH C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCMOJIb30BaTh  CBOWMCTBA JIOrapu(MoOB uig  MpeoOpazoBaHus  JIOrapu(PMUUECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YPABHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIBIO PAaBHOCUIIBHBIX MEPEXO0B
WJIN OCYILECTBIISIS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl s HpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJENIMPOBaTh pEAJbHbIE CUTyallud Ha s3bIKE aiareOpbl, COCTaBIATH BBIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCICI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMHU: (YHKLHSA, CHOCOOBI 3aJaHMs (PYHKLIUHU, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYEHUH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIMH, TEPUOJUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIblIIee M HaUMEHblIIee 3HaYeHEe (YHKLUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIHMU C HATYpaJbHBIM U LENbIM ITOKa3areneM, rpapux
KOpHsI N-0i CTETIeHU KaK (YHKIIMU OOpATHOM CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIeI0BaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA M TpadMKH, HCIIOIB30BATh UX TPAPUKH TS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OINpe/eieHne
TPUTOHOMETPUUYECKUX (DYHKLIUH YHCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA IS UCCIIETOBAHHS TPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW JKU3HH, BBIpaXaTh (HopMyTIamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauyana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdIecKas U TeOMETpUYecKas MpOrpeccus,
0ecKkOHEYHO yObIBaroIlasi reOMEeTpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELISHUs peabHbIX 3ajau MPUKIATHOTO XapaKTepa;

CBOOOJTHO  OMEpUPOBATh TOHSATHSAMH:  TIOCIEAOBATENLHOCTh,  CIIOCOOBI  3a/aHUS
MOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE i OTPAaHHYECHHBIE ITOCIIEA0BATEILHOCTH, IIOHMMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTpE3Ke, NMPHUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peILIeHHs 3a]1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUAMU: TMIE€pBas © BTOpas NPOM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIUUCIIATh IMPOU3BOJHBIE CYMMBI, IPOU3BEICHMS, YAaCTHOIO M KOMIIO3UIMH JBYX
(byHKUUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM /ISl peIICHHs 3a1a4.

MHo:xecTBa U JIOTHKA:



CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallMK HaJl MHOXKECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapar JUisl ONMCAHUS PEAIBHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh IOHATUSAMM: OIPEIENICHHE, TEOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIC YpPaBHEHUS U
HEPAaBEHCTBA.

K xonmy oOyuenus B 11 kJacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIHE INPEIMETHBIE
pe3yibTaThl O OTICJIBHBIM TeMaM pabodeil mporpaMMel ydeOHOro Kypca «Anredpa u Hadana
MaTEMaTHYECKOTO aHAIIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO ONEPUPOBATH MOHATUAMH: HATYpaIbHOE M 1I€JI0€ YHCIO, MHOXECTBA
HaTYpaJIbHBIX U LENbIX YHUCEN, UCIOIb30BaTh PU3HAKU AeaumocTy nensix yncen, HO u HOK
HaTypaJIbHBIX YMCEJl JAJIs PELEHUs 3a1a4, IPUMEHATh aroput™M EBkinnaa;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTATKA IO MOJYJIO, 3aIIMChIBATH HATypaJlbHbIE YKCIIa
B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeJICTaBIATh KOMIJICKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUYECKO (opme,
BBITOJIHATH apUPMETHIECKHE ONIEPALMU C HUMH U N300paXkaTh HAa KOOPIMHATHON TUIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTH  MOHATUAMHU:  HMppPALMOHAIbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILIECTBIISATH OTOOP KOPHEW IIPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPAaBHEHNUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, NPUMEHSTH
HEo0Xo1uMble (OPMYIIBI JUISl pEILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJTHO OIEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUIl U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHUSI CUCTEMBI M1 COBOKYITHOCTEU
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTEJbHBIX M JIOrapu(MUYECKUX YpaBHEHUH H
HEPaBEHCTB;

pewiath palMoHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTelabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U ITapaMeTpBhL;

IPUMEHSTh TpapuuecKre METObI ISl PELIEHUs] YpaBHEHUN U HEPABEHCTB, a TaKkXKe 3a/1a4y
C IIapaMeTpaMy;

MOJIEIMPOBATh peaJbHble CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YpAaBHEHUs, HEPABEHCTBA M HMX CHCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIEN0BATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM armapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHI C MOMOIIbIO 3J€MEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIMIA;

CTPOUTh TIeOoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIAMMU: TpAUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

MPUMEHSTh QYHKIUHU JJI1 MOJICTTMPOBAHUS U UCCIIEIOBAaHUS pPeabHBIX MPOLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

UCIOJIb30BaTh MPOM3BOJIHYIO JUIS HCCIENOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOOoIbIIee U HAUMEHbILIEe 3HauUeHHs! (PYHKIIMHM HENPEPhIBHON HA OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHITUSIMU: TIEPBOOOPA3HAs, ONPEACIEHHBIA HHTETPAI, HAXOJAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHHH,

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
KoHTpoJbHbIe
n/m NPOrpamMMblI Bcero o0pa3oBaTebHBIE pecypchl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.

1 MuorouseHsl. PanrioHanbHbIe ypaBHEHHS U 24 1 https://skysmart.ru/
HepaBeHCTBAa. CHCTEMBI IMHCHHBIX https://ege.sdamgia.ru/
ypaBHEHUH

’ Oyukiun 1 rpaduku. CreneHHas GyHKINA C 12 1 https://skysmart.ru/
IEJIBIM [TOKa3aTeIeM https://ege.sdamgia.ru/

3 ApudmeTrndeckuii KOpeHb N-0if CTEICHH. 15 1 https://skysmart.ru/
WppaimoHaibHble ypaBHEHUSI https://ege.sdamgia.ru/
[TokazarensHast pyakiwms. [TokasarenpHbIe https://skysmart.ru/

4 10 1 _ .
ypaBHEHHUSI https://ege.sdamgia.ru/
TpuroHoMeTpuUECKHIE BBIPAKECHUS U https://skysmart.ru/

5 22 1 _ .
ypaBHEHHSI https://ege.sdamgia.ru/

https://skysmart.ru/

6 [TocnenoBaTreapHOCTH M IPOIPECCUA 10 1 https://ege.sdamgia.ru/

7 HenpepsiBable pynkiuu. [IponszBoanas 20 1 https:/Iskysmart.ru/

pep YHIIUH. 1p a https://ege.sdamgia.ru/

8 Jlorapudmudeckast pyHKIHS. 18 1 https://skysmart.ru/
Jlorapudmuueckue ypaBHEHUS https://ege.sdamgia.ru/
[ToBTOpenue, 0000IEHNE, CUCTEMATH3AITHS https://skysmart.ru/

9 ! 5 2 _ .
3HaHUH https://ege.sdamgia.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB M TeM K DJieKkTponHbie (udpoBbIe)
n/n NporpaMmabl Bceero OHTPOTLHBIC o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 Hccnenosanye GyHKIMI ¢ TOMOILBIO 29 1 https://skysmart.ru/
MIPOU3BO/IHOM https://resh.edu.ru/subject/51/
https://skysmart.ru/
2 [TepBooOpasHast 1 HHTETpa 12 1 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. https://skysmart.rg/
3 14 1 https://ege.sdamgia.ru/
TpuronomeTpuuecKkre HEpaBeHCTBA resh.edu.ru
4 HppanmoHnaibHbIe, IOKa3aTEIbHbBIE U 24 1 https://skysmart.ru/
norapupMHUUECKHUE HEPABEHCTBA https://resh.edu.ru/subject/51/
https://skysmart.ru/
K 1 1 .
> OMILICKCHRIE HHCTa 0 https://resh.edu.ru/subject/51/
https://skysmart.ru/
6 Hatypaibubie u nesbic uncia 10 1 https://resh.edu.ru/subject/51/
Cucremsl paluoOHAIBHBIX, UPPAITMOHATHHBIX EgpszSkysrga:;'rw ru/
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 h ttg:: / /?Sseﬁse(?u r?:;asuléj ect/51/
ypaBHeHHH resh.edu.ru
https://skysmart.ru/
8 3anatn ¢ napavierpamu 16 1 https://resh.edu.ru/subject/51/
9 [ToBTOpeHnue, 06061IeHNE, CUCTEMaTH3AUs 16 2 https://skysmart.ru/
3HAHUU https://ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa u Hadasila MaTemaTuueckoro ananauza 10-11.Anmumog 111.A.
ITpoceenienne 2023

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Anre0Opa u Havajia MaTEMaTUYECKOT0 aHanu3a. J{uIaKkTHYeCKue MaTeprabl.
[Nabynun M.H, TkaueBa M.B. IIpoceemenue 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://skysmart.ru/

https://eqge.sdamaqia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru


https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

