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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0€cle4YuBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4yeHHMs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOopMHUpYeT JIoTH4ecKoe M abCTPaKTHOE MBIIIICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucCUMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJE€BAIOT YHMBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOW HayKH, KoTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKHM, XUMUH, OUOJOTHM, ITOHMMAHHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKM M OOILECTBEHHOM J>XKM3HHU, NO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWIET0 o00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMHU KOHCTPYKLUSAMH ajareOpbl 1 MaTeMaTHYECKOro aHalu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPAKACHUSI C IOMOLIBI0 UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHUIO, (OPMHUPYET KPEaTUBHOE M KPUTUYECKOE
MBILLUICHHUE.

B xone m3yuenus ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAJIM3a»
oOydaronuecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIENeH peallbHbIX CUTYyallud, WHTEPIPETAlUU IOJIyYEHHBIX
pELIEHUH, 3HAKOMSTCA C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMUA U UX aBTOPAMH.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak 4depe3 ydeOHbI Marepuall, cocoOCTBYOLUUN (OPMUPOBAHUIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyroei
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayalaM MaTeMAaTUYECKOTO aHalIM3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B ctpykType yueOHOro Kypca «Anredpa u Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHbI
CIIEYIOIIME COAEPKATENBHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTu4deckoro anammsay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE coOnep)KaTeIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
Jpyra M TOCTENEHHO HAachIIIasgChb HOBBIMU TeMaMH M paszzienaMu. JlaHHBIH y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSET B cede coJep)kaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalus,
TEOpHsl MHOXECTB, MareMarhyeckas Jjoruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBIIIeBalOT BcE Oojiee MIMPOKUM MAaTEMaTHMYECKHM allaparoM, y HHX I[OCIeI0BaTEIbHO
(GopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKyl0 MOJEIb pealbHOMN
CUTyalluH, NMPUMEHSATh 3HAHMs, MOJIY4YEHHBbIE NMPU HM3YYEHHUH Y4eOHOro Kypca, Ul peLIeHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYECKOM 3aay, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBeET.



CopnepxarenpHO-MeTOIMYECKass  JUHUSA  «Hucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOEe OBUIO HAayaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAYKEHUS, pab0OTaTh C MATEMAaTUICCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarOIIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 3TUX
MHO’KECTB PacCMAaTpPUBAIOTCS CBOMCTBEHHBIE €My clieln(pUuecKre 3a1a4i U ONepaluu: JeJIeHne
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICNIBIX 4YHCEN, OCOOble CBOMCTBa
paloHaTbHBIX U UPPAIMOHATBLHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TakKe H3BICUYCHUE
KOpHSL  HAaTypaJIbHOW  CTENIEHM Ha MHOXECTBE KOMIUIEKCHbIX uucen. braronaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCHOJIb3yeMbIX YHUCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (popMHpyeTCs MpeaCcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ POJIK B IIOCTPOCHUH MO/IEJICH peaTbHOTO MUPA, IIUPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3AIHSI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPeaJM3yeTCsl Ha MPOTSIKEHHH BCETO OOY4YEeHHs Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PELLIEHUE COOTBETCTBYIOIIUX 3ajady. B pe3ynbrare oOydaromiuecs: OBJIaJeBalOT
pa3IMYHBIMM ~ METOAAMHU PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, OKA3aTEJIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj/ad,
coaepxammx mapaMmerpsl. [lomydeHHbIE YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMA C TOMOIIBIO TTPOU3BOAHOMN, MPU PEIICHUH MTPUKIAAHBIX 33/1a4 U 3a/1a4 Ha HAXOXICHUE
HauOOJBIINX U HAMMEHbITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
paloOHATBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TAKXKE BBIPAKECHHM,
colepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HaBBIKU ACTYKTUBHBIX PAaCCYXIEHUH, pabOThl C CUMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QheKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HarJISIIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KakK s13bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpadUKM» TECHO MEpeIuieTaeTcs C
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapu(pMHUECKON U TPUTOHOMETPUUYECKUX (DYHKITUH, UX CBOMCTB U rpaMKOB, UCIIOJIL30BAHNE
GyHKIUE Ui pelieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUHW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHUIO YMEHHS BbIpaXarh G(opMmyiaMu
3aBUCHUMOCTH MEX]Y pa3IUnYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJYY€HHbIE (YHKIIHH, CTPOUTH
ux rpaduku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BBIpaXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B paziudyHON (opme:
aQHAJTMTUYECKOHM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK M MPUKIAJHBIX 33/1a4, JTOCTYIHBIX O0yJaromumcs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHas coaepkaTellbHas JIMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMYECKOrO aHajiu3a CIOCOOCTBYET pPAa3BUTHUIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOJI€ PA3BUTHUS MaTEMAaTUKU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAs JHHHUS «MHOXECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MPEJICTABICHHUS TPOHU3BIBAIOT BECh KYypC NIKOJHLHOW MAaTEeMAaTHKH W MpeajaraloT Hamboliee
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 HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000CHOBaHMN ¥ CJEIOBaHHE OMpEeACNEHHBIM TpaBUIaM [OCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C JJIEMEHTAMH MAaTE€MAaTHYECKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHus BIUIETEHbl B KaXIbId W3 Pa3leioB IPOrpPaAMMBL,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOII0IaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS, HCIIOJIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B TIPOIIECCEe U3YUCHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha uzydenue yae6HOTO Kypca «Anredpa u Havyaga MaTeMaTHYECKOTO aHaIN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BLIYMCICHHA

Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIC IPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YHcIaMU. MOAyiab NEHMCTBUTEIBHOIO YMCIa U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEII Il PEIICHUS IPAKTUYECKUX 3a]a4 U IIPEICTABIICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm uncna. CoiicTBa gorapudma. JlecaTHuHbIe U HATypaJIbHbIE JOrapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBHS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, COEepIKALIUX JTOTapru(PMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl PELIECHUS JIOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckne (opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucreMm JMHEWHBIX ypaBHEHMU. Marpuia CUCTEMbl JIMHEHHBIX YPAaBHEHUMU.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHHI. lcciienoBanne nmocTpoeHHOU
MOJIEJIN ¢ TOMOILBIO MaTPHI] M OIIPEAEITUTENEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENIEH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHHne ypaBHEHUN M HEPAaBEHCTB K DPELIECHUI0 MaTEeMaTHMUYECKUX 3adad U
3a/1a4y U3 Pa3InYHBIX 00JIaCTel HAYKH U PeaIbHOM KU3HH.

DOyHKIUM 4 rpadpuKu

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatsbie (yHkiun. Kommosuius
¢bynkuuit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIMHA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTostHcTBa. YETHbie u HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
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 rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKIHH, UX CBOMCTBA U rpaduku. Mcnoab3oBaHue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

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

Havana maTemMaTnueckoro anajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMerpuueckas mporpeccuu.  beckoHeuyHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH I'€OMETPHUECKONW MPOrpecCUi.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTOpas npousBoHbie GyHKIMKU. OnpeneneHne, reOMeTpUIeCKUil U HU3MIeCKuit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

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

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalny HajJ MHOXKECTBaMU M UX cBoWcTBa. J(narpammel Ditnepa—Benna.
[IpuMeHeHNnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

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

11 KUIIACC

Yuciaa 1 BLIYHCTICHUS

Harypanbabie u mensle uucna. [IprumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbImi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJII0, airopuT™Ma EBKIMIa 7151 perieHust 3a/1a4 B LEJIbIX YUCiIax.

KommekcHpie umcna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3alucH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHYECKHE ONEpalud ¢ KOMIUIEKCHBIME unciamu. M300paxkeHue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii ctenenu us



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHHUs M HEpABEHCTBA

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

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUN C IIOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

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

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIHOCTEM  pallMOHAaJbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKH W DPEATbHON KU3HHM, WHTEPIpPETAlHs IOTy4YEeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

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

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONBI pELICHUS YpaBHEHUW M HepaBeHCTB. [ paduueckue MeToabl
pelIeHus 3a/1ay C apaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHHe MPOM3BOAHOM K MCCIeT0BaHUIO (YHKIIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEeNeNIeHUs] CKOPOCTH W YCKOPEHHUs Tpolecca, 3aJaHHOTO (GopMmylio wuiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpeneséHHOro uHTerpaina
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue uWHTerpana JUisli HAXOXKAEHUS IUIOU[aJeld IJIOCKUX @uryp u o0BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peanbHBIX IIPOLIECCOB c IIOMOILIBIO muddepeHnnanbHbIX YPaBHEHUM.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

Cc(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYalOIIeToCs KAk aKTUBHOTO U
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKITUSIMU U HA3HAUCHUEM,;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTHYECKOM IIKOJbI, MCHOJB30BAHUE ATUX HOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKuM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHUil, pacCykIeHUH, BOCIPUUMYHUBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI0OUs, UHTEPEC K pasludHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OOpa30BaHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHONM M COLUAIBHON Cpebl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYKAIOUIeH Cpeibl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHUM ISl OKPYKAIOLIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESITENbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJSITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIAacCU(PUKALMK, OCHOBAaHUS Ml 0000IIEeHUsS W
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus: B (pakrax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKIACHHUH (TIPsIMBbIE U
OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJUTH TMPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauOoJiee TMOAXOMAUIMH € YYETOM CaMOCTOSITETLHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpEUne, MpoOJIeMy, yCTaHABIMBAaTH HCKOMOE H JIaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEX Iy 00BEKTaMHU, SIBJICHUSMHU, TTPOIIECCAMH;

CaMOCTOSITENIbHO (hOpMyIIHpOBaTh 0OOOIICHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEITOTOKEHHS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HAa BOIPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMATH3UPOBAaTh W HMHTEPHPETUPOBATH HMHQPOPMAIUIO PA3TUYHBIX BUAOB ©  GopM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe JelcTBHSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3ysbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, IPOOJIEMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe ieiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, JMOIMOHAIbHBIH HHTEJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPU PELICHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIHM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI pe3yibTaToB JEATEIbHOCTH, HAXOAUTh OMIMOKY, /J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/1ay, NPUHUMATh IIeJIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U WHBIC), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonnmy oOyuenus B 10 kJjacce 0Oy4arOIIMICS MOMYYUT CIEAYIOIIME MpPEAMETHBIC
pe3yibTaThl 1O OTJACJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «AureOpa v Havaia
MaTEeMaTHYECKOro aHAJIN3a»:

Yucjia ¥ BBIYUCIEHHA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO0, OECKOHEUHAs! TIEPUONUECKas
NpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHUCIO, MHOKECTBA PALMOHAIBHBIX U JCHCTBUTEIbHBIX
YKcesl, MOJLyJIb IEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHs MPUKJIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYMCICHMS, MpaBUJAa OKPYIVICHUS, HNPUKUIKY U OLIEHKY
pe3ysbTara BHIYUCICHUH;

CBOOOZHO ONEpUPOBATH IIOHATHEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0Jb30BaTh
HNOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YHCEN JJIS PEIIeHHs] MPAaKTUYECKHX 3a1ad U
NpEe/CTaBICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeJIeM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYHcIa, NECATUYHBIE W HATypajbHBIC
JorapudMmBbl;

CBOOOJTHO ONEpUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OTIepUPOBATh MOHATUAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YMCIOBOTO apryMeHTa.

YpaBHeHHsS H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUSI U YPABHEHUS-CIIEICTBUS, PABHOCUIJIbHbIE HEPABEHCTBA;

NPUMEHATh Pa3IMYHbIE METOJBI PEIICHHS PAlMOHATIBHBIX W JAPOOHO-PAIMOHATBHBIX
YpaBHEHHIA, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHON, MHOTOWIEH C
HenbMA - KO3 QUIMEeHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JeJeHHe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Bueta 11 perenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpeNeNUTeNb MaTpulbl 2 X 2 W ero reoOMeTpUYEeCKHH CMBICT, HCIOJIb30BaTh CBOMCTBa
onpenenutens 2 X 2 Ui BBIYUCICHUS €r0 3HAUYEHUs, IPUMEHSATh ONpPENeIUTEeNN I PEeLIeHUs
CUCTEMbl JIMHEWHBIX YpaBHEHUN, MOJEIUPOBATH peajbHbIe CUTYyallUd C MOMOIIbIO CHCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpesieNuTeNel, MHTEPIIPETUPOBATh MOJyYEHHBIH pe3ysbTar;

UCIIOJIb30BaTh CBOMCTBA JCWCTBUI ¢ KOPHSAMH JUISl TPeoOpa30oBaHus BBIPAKEHHIA;

BBIMIOJHATh MPEOOpa3oBaHMUsS  YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIOJIb30BaTh  CBOWMCTBA JIOTapu(MOB [uIs  NpeoOpazoBaHHs  JIOTapu(YMUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBATh  MOHATHAMHU:  HMPPAaLMOHAIbHbBIE,  IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YPABHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIBIO PAaBHOCUIIBHBIX MEPEXO0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;



IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl s HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHU;

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

MOJENIMPOBaTh pEeaJbHblE CUTyallUM Ha sA3bIKE anreOpbl, COCTAaBJIATh BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA 110 YCIOBUIO 3a/layM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (YHKLMS, CHOCOOBI 3aJaHMsl (PYHKLUH, 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,

CBOOOZHO ONEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHbIE (PYHKLUMM, NEPUOAUYECKUE
(GyHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKUIMH, MAKCUMyMbl W MHHHUMYMBI (yHKIIHH,
HauOoJIblIIee M HaUMEHblIIee 3HaYeHEe (YHKLUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HATYpaJbHBIM U IENIbIM 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 IIOCTPOECHUE UX IPa(pUKOB;

CBOOOZHO ONEpUPOBATh MOHATUSIMM: MOKa3aTeabHas U Jorapupmuyeckas QyHKIUU, UX
CBOICTBa U IpaUKH, UCIOJIB30BATh UX IPa(UKH JIJIsl pEIIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OINpe/eieHne
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCIOJNIb30BaTh rpa@uku (QyHKUMN 17 HCCIeOBaHUS MPOLIECCOB U 3aBUCUMOCTEN MpuU
pelIeHnH 3a/ad U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKM3HM, BBIpaXkaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEITMYMHAMY;

Havana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: apudmerndeckass U reoMeTpuueckas IMporpeccus,
OecKkOHEYHO yObIBaroIlasi reoMeTpruecKas Mporpeccusi, TMHEHHBIA 1 SKCIIOHEHIIMABbHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUM JUIS PELIEHMSI pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUpPOBaTH  IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTb, CIOCOOBI  3a/aHUA
MOCJIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKH pa3pbiBa rpaduxa
(GYHKIMH, aCUMIITOTHI Tpaduka QyHKIUY;

CBOOOJHO ONEpUPOBaTh MOHATHEM: (YHKIHMS, HEMpepbhiBHash Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peILIeHHs 3a]1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSMHU: TIepBas W BTOpas TNPOMU3BOJAHBIE (HYHKIIUH,
KacaresbHas K TpaduKy QyHKIUH;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJICHMS, YAaCTHOIO M KOMIIO3UIMH JBYX
(byHKUUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI IPOU3BOAHOM IS pelIeHNs 3a/au.



MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar /Il ONUCaHUs PEAJbHBIX IPOLECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 APYTruxX y4eOHbIX MTPEeIMETOB;

CBOOOZHO OMNEpPUpPOBATh MOHITUSIMU: OIpEAeNiCeHUEe, Teopema, ypaBHEHUE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOOBEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPaBEHCTBA.

K koHmy oOyuenuss B11 kJacce OOyYarOIIMICS TMOJYYUT CIEIYIOUIUE TMPEIMETHBIE
pe3yNbTaThl MO OTACIbHBIM TeMaM paloueill mporpamMmbl y4eOHOro Kypca «AnreOpa u Hayaia
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymncia U BBIYUCIEHUSA:

CBOOOZHO OIMEpPUPOBaTH TMOHSATUSMHU: HATypajJbHOE U 1EJI0€ YHCIO0, MHOXECTBa
HATYpaJIbHBIX M LENbIX YHUCEeN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yncen, HOA u HOK
HaTypaJbHBIX YKCEN IJIsl PEIICHUs 3a1a4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTAaTKA IO MOJYJIIO, 3aIIUChIBATH HATypaJlbHbIE YHCIIa
B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOZHO ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M TPUTOHOMETPUIECKOH (opme,
BBITIOJIHATH apUPMETHIECKHE OTIEPALUU C HUMH U N300paXkaTh HA KOOPIMHATHON TUIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HMppPAlMOHANBHBIE,  [OKa3aTelbHbIE U
JorapuMHuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO/I0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHNU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOZHO OMEpPHpPOBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOXoauMbIe (POPMYIIBI IJIsl pEUICHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHAMHU: CUCTEMAa U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBI-CJIEJICTBUS, HAXOAUTh PELICHHUS] CUCTEMbI U COBOKYITHOCTEN
palfoHaIbHBIX, HpPPAIOHATBHBIX, TIOKA3aTENbHBIX M JIOTApU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemarh panuoOHANbHbIE, HPpPALMOHAIbHbBIE, [OKa3aTelbHbIe, JIOTapupMUUYECKUE U
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOJIyJIM U TTapaMeTphl;

MPUMEHSTH TpaduvecKre METOIbI ISl PEeIICHUs] YPaBHEHUN W HEPABEHCTB, a TakXKe 3a/1a4
C IapaMmeTpamu;

MOJIEJIMPOBaTh peajibHble CHUTYallMd Ha s3bIKE aiureOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI [0 YCJIOBMIO 3a/1ayH, HCCIENO0BaTh IMOCTPOEHHBIE
MOJIEJIH C MCIIOJIb30BaHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MOJIYUCHHBIH pe3yIbTarT.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@UKU KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIIEMEHTApPHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (YHKIIMIA;

CTPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHWH H HEPABEHCTB Ha KOOPIWHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHUSAMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;

NPUMEHSTh QYHKIUU AJI1 MOJICTMPOBAHUS U UCCIIEIOBAaHUS pPealbHbBIX MPOLIECCOB.

Havana maTemaTnueckoro aHajam3sa:

UCIIONIb30BaTh TPOU3BOJIHYIO JUIS HCCIEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;



HAaXOJUTh HaNOOJIbIIICe U HAUMEHBIIIEE 3HaYeHUS (PYHKIIMN HENPEPHIBHOW HA OTPE3KE;

UCTIOJIb30BaTh MPOU3BOIHYIO ISl HAXOXKIEHHUS HAMIYYIIEero pelieHUs] B NMPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-3KOHOMHUYECKHX, 3a/1a4ax, Ui ONPEAEICHUS CKOPOCTH M YCKOPEHHUS
nporecca, 3aJaHHOro (OPMYJION HITH TpadHKOM;

CBOOO/IHO OIIEPHPOBATh MOHATHAMU: IEpPBOOOPa3Has, ONPeeIEHHbBI HHTErpall, HAXOANUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpaid mno ¢opmyne HproToHa-
Jleitbunma;

HAaXOJUTh IJIOMIAAN TNIOCKUX (QUTYP U 0OBEMBI T C TOMOIIBIO HHTETPaa;

UMETh TPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUHM HAa INPHUMEPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHHI,

pemarh NpUKIagHbIe 33a4d, B TOM YUCIIE COLMAIBHO-DPKOHOMUYECKOTO U (PU3HUECKOro
Xapakrepa, cpencTBaMu MaTeMaTH4ecKOro aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Koecrso 1acon DUIeKTpoHHbie (LHppoBLIe)
n/n Bcero KouTtpoJbHbie padoThl o0pa3oBaTe/IbHbIE Pecypchbl
1 [ToBTOpeHMe Kypca anredpsl 7-9 kinacca 4 1 ngj;;f;i?ﬁ{ POIDy
2| Minorostenss Posonammmme ypasea 20 1 Eumorer LLOK
HepaBeHcTBa. CHCTEMBI IMHEHHBIX YPaBHCHU I httpe.fm.ecsoo.ru. Il
3 Oyukuuu U rpadpuku. CreneHHas QyHKIUS C 12 1 bubnnoreka [JOK
LEJIBIM [IOKa3aTeIEM https://m.edsoo.ru, «POIIy
4 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1 bubnnoreka [JOK
WppaumonanbHble ypaBHEHUS https://m.edsoo.ru, «POII»
5 [TokazarenpHas pynkums. [lokazarensHbie 10 1 bubnuotexa [JOK
ypaBHEHUSA https://m.edsoo.ru, «POII»
6 Jlorapudmuueckas ¢pyakuus. Jlorapudpmuueckue 18 1 bubnuotexa [JOK
ypaBHEHUS https://m.edsoo.ru, «POIII»
7 Tpuronomerpruyeckue BIpaXXEHUS U ypaBHEHUS 22 1 bubmorexa HOK
https://m.edsoo.ru, «POII»
8 ITocnenoBarenbHOCTH U IPOTPECCUH 10 1 bubmorexa HOK
https://m.edsoo.ru, «POII»
9 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 EESSE;T:;?)?SK< POl
10 HOBTOP@HH@, 00001IeHIEe, CHCTEMAaTH3aIIHS 5 1 bu6mmorexa [IOK
3HaHUHN https://m.edsoo.ru, «POII»
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11 KJIACC

KoanyecTBo 4acosB

Ne JaekTpoHHbIe (HU(POBHIE)
HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl KoHTpoabHbIe
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
1 HccnenoBanue GyHKIHIA C TOMOUIBIO IIPOU3BOIHOM 22 1 Bubmmorexa HOK
e YHII B P A https://m.edsoo.ru, «POI»
but6mmoreka [IOK
2 I1 0 12 1
CPEOODPAsHAT I HHTCTPall https://m.edsoo.ru, «POII»
3 ['paduku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14 1 bubnmnoreka [HOK
TpuronHomerpuyeckre HEpaBEHCTBA https://m.edsoo.ru, «POII»
4 HppaunoHanbHble, MOKa3aTeIbHBIE U JOTapHUPMHIECKIE 24 1 bubnmnoreka HOK
HEpPaBEHCTBA https://m.edsoo.ru, «POII»
bubmnoreka IIOK
3) K 10 1
OMIVICKCHDIC AHeTa https://m.edsoo.ru, «POII»
bu6anoreka LIOK
6 H 10 1
ALYPAIBHBIC I HEIbIe fHera https://m.edsoo.ru, «POII»
7 Cuctembl palMOHAIbHBIX, UPPALMOHAIBHBIX 12 1 bubnmnoreka [JOK
NOKa3aTeIbHbIX U JIOTapu(MUUECKUX YPaBHEHUN https://m.edsoo.ru, «POII»
8 3ajauu ¢ mapameTpaMmu 16 1 bubmmorexa LIOK
A P P https://m.edsoo.ru, «POI»
bub6 OK
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3aIIHsI 3HAHUN 16 2 htlf[Isz:I/P/Ir(r)::;:)(g.Iru, POIIy
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHUYECKOTO aHaJlu3a, TeOMETPHS.
AnrebOpa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHOE OOIIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

MaremMatuka: airedpa 1 HayaJla MaTeMaTHYECKOT0 aHallu3a, reoMeTpus. Anredpa
1 Hayajia MaTeMaTtudeckoro ananusa, 10-11 xmaccel/ Anumos 1LA., Komsarun
KO.M., TkaueBa M.B. u apyrue, AkiimonepHoe o01miectBo «31aTenbeTBoO
«IIpocBemenue»

N3yuyenue anreOpsl 1 Ha4as1 MareMaTnuyeckoro ananusa B 10-11 knaccax.

[Tocobue mist yuurens. "l[Ipocsenienue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
bu6moreka [IOK «POI1»
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