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MMOSICHUTEJBHAS 3AITUCKA

YuebHbIl Kype «AlreGpa M Hauana MaTeMaTHUECKOro aHATH3ay SIBJISIETCA
ONIHUM H3 Hauboliee 3HAYMMBIX B IIPOrpaMMe CpPeIHEro OBGIIEero oOpa3oBaHus,
MTOCKOJIBKY, C OJIHOH CTOPOHBI, OH OOecreuyuBaeT MHCTPYMEHTAJIbHYIO 0a3zy s
M3YHUCHHA BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, @ C APYroii CTOPOHBI, bopmupyer
JIOTMYECKOe M adCTPaKTHOE MBILLTIEHHE 00YJaOMXCs Ha YPOBHE, HEOOXOIMMOM
A7t OCBOCHHSI HH(POPMATHKH, 0OI1IeCTBO3HAHMS, UCTOPHH, CIIOBECHOCTH W APYTHX
AMCLHMILIMH. B pamkax jgaHHOro yueGHoro kypca oOyyarolmecs OBJIaJIeBaAIOT
YHUBEPCANILHBIM  A3bIKOM  COBPEMEHHOH HayKM, KOTOpas bopmynupyer cBow
AOCTHIKEHHs B MaTeMaTH4ecKoi (opme.

YueGHbIH Kypc anreGpel M Haual MaTeMaTHYecKOro aHaTH3a 3aKJ1a/blBaeT
OCHOBY JUIs yCNELIHOTO OBJAJCHHs 3aKOHAMHM (BM3UKH, XMMHH, OMOJIOTHH,
[TOHUMAHHsI OCHOBHBIX T€H/IEHUMI Pa3BUTHS IKOHOMHKH H OOILECTBEHHOI KU3HH,
MO3BOJIACT  OPHEHTHPOBATHCS B COBPEMEHHBIX LU(BPOBBIX M KOMIIBIOTEPHbIX
TEXHOIIOTHAX, yBEPEHHO HCIONB30BaTh MX Ul AajibHeHIIero obpa3oBaHds W B
IOBCE/IHEBHOM KU3HH. B TO ke Bpems oBnanenue aOCTPaKTHBIMHM W JIOTHUYECKH
CTPOTMMH  KOHCTPYKUHMAMH aireOpel M MaTeMaTHYeCKOro aHaln3a pa3BUBaeT
YMCHHE HaXOIHTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH, J0KA3bIBATh
YTBEPIK/ICHHUS C MOMOIIBIO HHAYKUMM M PAacCy’KaaTh NeIyKTHBHO, MCIIOJIb30BaTh
00001IeHHe U KOHKPEeTH3aLHIO, abcTparupoBaHMe W aHANOrMIO, (OpPMUpYeT
KPCaTHBHOE U KPUTHYECKOE MbILLICHHE.

B xone usyuenus yueGroro Kypca «Anrebpa M Hayajla MaTeMaTHYecKOro
aHalM3a» o0y4YarolMecs MoayYaloT HOBBI OMBIT pelleHHsl NPHUKIAAHBIX 3ajady,
CAMOCTOSITEILHOIO MMOCTPOCHHUSI MaTEMAaTHYECKHX Mojleelt peajbHBbIX CUTYalHUH,
HHTEpIIpeTalUH MOJIY4YE€HHbIX pEeLLIEHUH, 3HAKOMSITCS c [IpUMepamMH
MATEMATHYECKMX  3aKOHOMEPHOCTEH B Mpupode, Hayke U MCKYyCCTBE, C
BBINIAIOIIMMHCST MATEMATHYECKUMH OTKPBITHAMM U UX aBTOPAMH.

YueOHbI Kype 0671a1aeT 3HAYUTENBHBIM BOCIIHTATENBHBIM MMOTEHLIHAJIOM,
KOTOPBIH peanusyercss Kak uepes y4eOHbIH  MaTepuas, CrnocoOCTBYIOLIN
(opMHpoBaHHIO Hay4HOrO MHUPOBO33pEHHs, TaK M d4epe3 crneud(uky y4eOHOI
ACATCIBHOCTH,  TpeOylolel  MpoaoIKUTEIbHOMN KOHUEHTpAalMKM  BHUMaHHUs,
CaMOCTOATEILHOCTH,  aKKypaTHOCTH M OTBETCTBEHHOCTH 33  [OJIyYEHHBIH
pe3yJbTar.

B ocHoBe Meromuku o6yuenus aarebpe M HayalaM MaTeMaTHYECKOro
AHAIN3a JIEKUT JeATeIbHOCTHBIH MPHHLIKMIT 00YyYeHHsI.

B crpykType yueGhoro Kypca «Azredpa M Hayala MareMaTHYeCKOro
aHAIM3a» BbIICJICHbI CIIE/YIOLIME COAepKaTelbHO-MeTOIMYeckre THHIM: «Yncia
W BLIYHCICHHSY, «DYHKUMHK W rpaduki», «YpaBHeHHs U HepaBeHCTBay, «Hauana



MaTeMaTtu4yeckoro aHanuza», «MuoxkecTBa M  Joruka». Bce OCHOBHBIE
COACPKATEILHO-METOIMYECKHE JIMHMM M3Y4alOTCsl HA MNPOTSHKEHMH JIBYX JIEeT
O0y4eHHs Ha YpOBHE CpeiHero OOIIero 00pa30BAHHS, eCTECTBEHHO IOMOJHSS
ApYyr Jipyra W IOCTEMEeHHO HAcChIlasCh HOBBIMU TeMaMH W pasjenamu. JlaHHbI
Y4eOHbIH Kypc SIBISETCH HMHTErpaTUBHbIM, [IOCKOJIbKY OObeauHsieT B cebde
COACP)KaHME HECKOJbKMX MaTeMaTHYeCKMX [AUCLUMIUIMH, TakKuX Kak ajiredpa,
TPUTOHOMETPHS, MAaTeMaTHYECKHH aHaIu3, TEOpHs MHOKECTB, MaTeMaTH4ecKas
noruka v apyrue. ITo mepe Toro kak ofywaromuecss oBjlaJeBalOT Bcé Oosee
LITHPOKUM MaTE€MAaTHYECKUM aMnapaToM, y HUX 10CJIe10BaTeIbHO (GOPMHUPYETCs U
COBCPLUCHCTBYETCA yMEHHE CTPOMTh MATEeMaTHYeCKyl0 MOJelb pealbHOM
CUTyalWH, NPUMEHATh 3HAHHUSA, MOJYYEHHbIE IPH U3yueHHH y4eGHOro Kypca, s
PELICHHS CaMOCTOSITeIbHO C(HOPMYTMPOBAHHONM MaTEMAaTHYECKON 3a/auH, a 3aTeM
UHTEPIIPETUPOBATh CBOW OTBET.

ConeprkarenbHo-MeToandecKas uHus «Uucna U BBIYMCICHHS» 3aBepLIaeT
(hopMHpOBaHHe HABBIKOB MCIONb30BAHMS ACHCTBUTENbHBIX YHCEI, KOTOpOe ObLI10
Ha4aTo Ha ypoBHE OCHOBHOro odulero odpaszoBanus. Ha yposne cpennero obiero
oOpazoBanMs  ocoboe  BHMMaHMe  yjelseTcs (GopMHpOBaHMIO  HAaBBIKOB
PAlMOHA/IBHBIX BBIYHCICHUH, BKJIKOYAIOMIMX B cedsi MCMOIb30BaHME Pa3IHYHBIX
(opm 3amucu uyucna, ymeHue jenaTh MPUKUIKY, BBIOJHATH NPUOIHKEHHbBIE
BbITMCJICHHS, OLCHHMBATh YMCJIOBbIE BbIPA)KEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMble O0YYalOLIMMCS MHOKECTBA HATYpalbHBIX, LeEJbIX,
PAalMOHAIBHBIX W JCHCTBUTENBHBIX  YMCENl  JIONOJHAIOTCS  MHOKECTBOM
KOMIUICKCHBIX ~uMcel. B KakJI0M M3 93THX MHOXKECTB paccMaTpUBalOTCS
CBOWCTBEHHbIE eMy creun(pUYecKHe 3a1aud M ONepalHy: JeleHHe HALeo,
ONEpUPOBaHHE OCTaTKAMH Ha MHOMKECTBE LIEJIBIX 4YHCel, O0coOble CBOICTBa
PallMOHAJIBHBIX W UPPALIMOHANIBHBIX YHCes, apuMeTHYeCKHe ONEepaluH, a TAKKe
U3BJICYCHHUE KOPHS HATypaJbHOH CTENEeHH Ha MHOKECTBE KOMIIJIEKCHBIX YHCEll.
bnarozapst nociesoBatesbHOMY paclUIMpeHHMIO KPyra HCIOIb3yeMbIX HHCEl M
3HAKOMCTBY C BO3MOXKHOCTSIMH MX NPUMEHEHMs JUIS PELeHHUs Pa3/IMyHbIX 3a71ay
opmHpyeTcs mpejcTaBieHHe O eIMHCTBE MAaTEMaTHKH Kak Hayku U e€ poJid B
IOCTPOEHUH MOJIe/IEH pealbHOro MHUpa, LIHPOKO HCIOJb3YIOTCs 0600LIeH e U
KOHKpPEeTH3aLIHus.

JInnns «YpaBHeHHs W HepaBeHCTBa» peanu3yeTcs Ha MPOTSIKEHHH BCEro
OOy4YeHHsi Ha ypOBHE CpelHero oOlIero 06pa3oBaHMs, MTOCKOJIBKY B KaXJIOM
pazaene Ilporpammbl NpeaycMOTpPeHO pelueHHe COOTBETCTBYIOLIMX 3agad. B
pesyibTate oOy4yalolMecs OBJAJEBAIOT pPa3sAMUHBIMH  METOJAMH  pelleHHs
PalMOHAJIBHBIX,  MUPPALHOHAIBHBIX, MOKa3aTeIbHbIX, JIOrapUOMHUUECKUX U
TPUTOHOMETPHYECKUX ypaBHEHMH, HEpPaBEHCTB W CHCTEM, a TakkKe 3ajad,
COACpX)aluX mnapaMeTpbl. [lojaydeHHble yMEHHUs LIMPOKO HCIOIb3YIOTCS IPU



MCCIIeI0BAaHUM (QYHKIMH C MOMOIIBIO MTPOU3BOIHOM, TPH PEIIeHUH MPUKIAAHBIX
3aJa4 M 3a/1a4 Ha HaxXOXJeHHe HaubOJIbLUIMX U HAUMEHbIINX 3HAaYeHUH (YHKLHH.
JlanHas conepikarenbHas JTUHUS BKIIOYAET B ceOs Takke (OPMUPOBAHUE YMEHMUI]
BBINMOJHATL ~ pacuéThl no  QopmynaM, mnpeoOpa3oBaHHs  PalMOHANbHBIX,
UppallMOHAIbHBIX M TPUIOHOMETPUYECKUX BBIPAaXKEHHWH, a TakyKe BbIpaKeHHH,
COJIepKalllMX CTerneH!u W jorapudmbl. braroxaps u3yuyeHuro anredpandeckoro
MaTepuaga  MPOMCXOAMT  JaJbHEHIIee  pa3BUTHE  AJTOPUTMHUYECKOro M
abCTPaKTHOrO MblLUICHHS 00y4aroKMxcs, GOPMHUPYIOTCS HaBBIKH J1elyKTHBHbIX
paccykIeHuH,  pabOoTbl ¢  CUMBOJBHBIMH  (opMamMH,  NOpeICTaBIEHHS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BM/Je PaBEHCTB M HepaBeHCTB. AureOpa
npeanaraetT S(@EKTUBHbIE MHCTPYMEHTbI Ul peLIeHHs TNPAKTHUYeCKUX H
€CTECTBEHHO-HAYYHbIX 3a/1a4, HAIVISIJHO JIEeMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HayKH.

ConepxatenbHo-meToauveckasi JuHus «DyHKIMH #W  TpadUKH» TECHO
nepenieraeTcs ¢ APYrMMH JIMHUAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a/1a€T MOC/IEI0BATE/IbHOCTh U3yUeHUsl MaTtepraia. M3yyeHue cTeneHHoH,
MoKasaresbHOM, JOrapu(pMUUECKON U TPUrOHOMETpUYEeCKUX (DYHKIIHIA, UX CBOICTB
U rpadMKOB, UCMOIb30BaHKEe (YHKUMH Ul pelleHus 3a1a4 M3 APYTrHX y4eOHbIX
MPEAMETOB W peaTbHOM *KH3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM aHaJIM30M,
TaK W C pellleHWeM ypaBHEHHUN W HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHHE
yaensercss GOpMHPOBAaHHMIO YMEHHUS BbIpakaTh (OpMyJIaMH 3aBUCHMOCTH MEX.y
Pa3/IMYHBIMU BEJIMYMHAMH, HCCIIE0BaTh MOJy4YeHHble (YHKUHMH, CTPOUTH HX
rpaduku. Matepuan 310ii coaepkare/bHON JIMHUK HalleJieH Ha pa3BUTHE YMEHHH
U HaBbIKOB, [MO3BOJISIOLIMX BbIpaXKaThb 3aBUCUMOCTH MEXKIYy BEJIMYMHAMH B
pa3in4HOW (opMe: aHATUTHYECKOM, rpaduyeckoil ¥ cioBecHOW. Ero usydenue
CIIOCOOCTBYET  Pa3BUTHIO  QJITOPUTMHMYECKOTO  MBIULIEHHS, CIIOCOOHOCTH K
0000LIEHHIO W KOHKPETH3ALIHH, HCTIOb30BAHHIO AHAIOTHIA.

ConepxarenbHas nunHus «Havana maremaruuyeckoro aHaiusza» MO3BOJISET
CYLIECTBEHHO PaCLIMPUTL KPYI KaKk MaTeMaTH4YeCKHX, TaK U MPUKIAIHBIX 3a]ad,
AOCTYIHBIX OOy4YarOLIMMCs, TaK KaK y HHUX TOSIBISETCS BO3MOKHOCTH CTPOMTh
rpapUKH CIOXKHBIX (DYHKLMH, onpenensiTh MX HaHOOJbIIME W HaUMEHbLIHE
3HAYCHMs, BBIYMCIIATL IUIOIIAAM (GUIyp M OO0OBEMBI Tell, HAaXOAUTb CKOPOCTH H
YCKOpeHHusi npoieccoB. JlaHHas cojepkarenbHas JHHHUS OTKpbIBaeT HOBBIE
BO3MOKHOCTH TIOCTPOEHHMSI MAaTeMaTHYECKUX MOJeNel peallbHbIX CHTYalluH,
[MO3BOJISICT HAaXOAMTh HaWjIyylllee pelieHHe B NPUKIAAHBIX, B TOM 4YHCJE
COLMAJIbHO-IKOHOMHMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaAaMH MaTeMaTHYECKOIo
aHanaM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOro, (HopMalbHO-JIOTHYECKOro M
KpPeaTHBHOIO MbILUICHHs, (OPMUPOBAHMIO YMEHHH pacrno3HaBaTh MPOsIBJICHUS
3dKOHOB MaTeMaTWKH B HayKe, TeXHHKe U HCKYCCTBE. OGYHBFOII[HGCF[ }*‘?HBPOT O



BbIIAIOLLIMXCSA pe3yJibTaTax, MoJy4YeHHBIX B X0/Ie Pa3BUTHSI MATeMATHKH KaK HayKH,
1 00 UX aBTOpaXx.

ConepxatenbHO-MeTOAMYeCKas THHUSA «MHOKECTBA M JIOTHKa» BK/IKOYAeT B
ce0sl 57eMEHTBI TEOPUM MHOKECTB M MaTeMaTHuecKoil JOrMKH. Teopertuko-
MHOKECTBEHHbBIE NPE/ICTABICHHS TPOHU3BIBAIOT BECh KYPC LIKOJILHON MaTeMaTHKH
W TpeanararoT Hanboliee yHHBEpPCAIbHbIH S3bIK, 0ObEAMHSAIOUINI Bce pasielbl
MAaTeMaTHUKH M €€ NPUIOKEHHH, OHM CBS3BIBAIOT pa3Hble MaTeMaTHYECKUE
JAMCUMIITMHBI M MX [PUJIOXKEHHS B eauHoe 1ejoe. [lo3ToMy BakHO JaTh
BO3MOKHOCTE  O0y4aroleMycss MOHHMaTh TEOPETHKO-MHOKECTBEHHBIH  S3bIK
COBPEMEHHOH MaTeMaTHKH M MCIIOIb30BaTh €ro ISl BHIPAKEHHS CBOUX MbICIICI.
JlpyruM  BaKHBIM TIPU3HAKOM MaTeMaTHKM KaK HayKH cleayeT NpHU3HATh
CBOMCTBEHHYIO eH CTpOroctb OOOCHOBAHMII M Clie[0BaHHE OIpe1eJIEHHBIM
paBujaM  [OCTPOCHHsT  [0Ka3aTeIbCTB.  3HAKOMCTBO €  3JIEMEHTaMH
MaTeMaTH4eCKOM JIOTHKH CIIOCOOCTBYET pPa3BUTHIO JIOTMYECKOTO MbILIJIEHHUS
00y4arOUIMXCS, MO3BOIISET UM CTPOUTH CBOM PACCY’KACHUS HA OCHOBE JOTMUECKHX
NpaBuJI, GOPMUPYET HABBIKM KPUTHYECKOTO MBILILICHHS.

B yuebGHom kypce «AnreGpa M Hauaza MaTeMaTHYeCKOro aHalu3a»
[IPHCYTCTBYIOT OCHOBbI MaTEMAaTHYECKOr0 MOJEIHPOBAHUS, KOTOPbIE MPHU3BAHBI
CrOcOOCTBOBATh  (hOPMUPOBAHMIO HABBIKOB MOCTPOCHHS MO/eIei peabHbIX
CUTYallMH, MCCIeNOBAHUS STUX MOJeIed ¢ MOMOLIBIO annapara ajreopbl H
MaTEMaTH4eCKOro aHajlu3a, MHTEPHpeTalldd MOJYyYeHHBIX pe3yJabTaToB. Takue
3a/1aHus BIJIETEHbI B KaX/1bIH U3 pa3/ie/ioB POrpaMMBbl, IIOCKOJIBKY BECh MaTepHall
Y4EOHOro Kypca LIMPOKO MCHOMb3YeTcst [UIsi pelueHus NpUKIajHbIX 3a1a4. [lpu
PCUICHUH  pEAlbHbIX  MPAKTHYECKUX  3a4ay  OOydarolluecs  pa3BHBAIOT
HabMOATeIbHOCT, YMeHHe HaXOAMTh 3aKOHOMEPHOCTH, abcTparupoBaThCs,
HCIIO/IP30BATh  AHAOrWIO,  0000IWAaTh W KOHKPETH3UPOBaTh  MpoOIEMy.
/leATeNbHOCTE MO (POPMHPOBAHMIO HABBIKOB pelleHHs MPHKIAAHBIX 3a1ay
OPraHU3yeTCs B IpoLecce U3y4YeHHs BceX TeM yueOHOro Kypca «Asredpa ¥ Havaja
MaTeMaTHYEeCKOro aHaIu3a».

Ha wusyuenne yueGHoro kypca «Asrebpa M Hauanza MaTeMaTH4yecKOro
aHaM3a» oTBoAMTCs 272 yaca: B 10 knacce — 136 yacoB (4 yaca B Hezeno), B 11
Kiacce — 136 yacoB (4 yaca B Hezelno).



COAEP)KAHUE OBYUYEHMUSI
10 KITIACC

Yucia u BoluHcIeHHS

Paunonanbuble uucina. OObIKHOBEHHBIE M JeCSTHYHbIE ApOo0H, MPOLEHTHI,
OeCKOHEeUHble MepUOAHYecKHe IPOOH. [Ipumenenune apobGeil ¥ MPOLEHTOB s
PELICHHS IPUKIIAAHBIX 3a/1a4 U3 Pa3/IMYHBIX OTPACiel 3HAaHUH U peabHOM JKU3HHU.

JlelicTBuTenbHble  uyncna.  PanuoHanbHble M MppaLHoOHA/IbHbIE YMCJa.
AprUdMeTHYECKHE  OMepauuMu ¢ JeHCTBHTENbHBIMM  YHMCJAMH. Monyib
JICHCTBUTEILHOTO YHMC/IA U €ro cBOHCTBA. [IpHOIMKEHHDBIC BBIYHCICHMUS, npaBuJia
OKPYIJIEHHS, IPUKKUJIKA U OLIeHKA pe3y/ibTaTa BbIYMCIEHHUIA.

Crenenb ¢ wuensiM nokasateneM. bunom Heiotona. McnonbzoBaHue
MOAXOAAIEH (pOPMbI 3aMUCH ACHCTBUTENBLHBIX YHCET ISl PELIeHHs PAKTHYECKHX
3a/1a4 U MpeJICTaB/IeHUs JaHHBbIX.

ApHpMeTHYECKHUIT KOPeHb HATYPaIbHOMN CTENEHH M ero CBOHCTBA.

Crenenb ¢ pauMoHalbHBIM MOKa3aTeneM M e§ CBOMCTBA, CTeNeHb ¢
JICHCTBUTEIILHBIM [TOKA3aTeleM.

Jlorapudm umucna. CroiicTsa norapudma. JlecsTHuHBIE W HaATypalbHbIE
jorapugmel.

CHHyC, KOCHHYC, TaHIeHC, KOTaHIeHC UYMCIOBOrO aprymeHra. ApKCHHYC,
APKKOCHHYC M apKTaHI€HC YUCIIOBOrO apryMeHTa.

YpaBHeHHsI H HepaBeHCTBa

ToxnectBa M TOXIECTBEHHbIE Npeobpa3OBaHMS. YpaBHeHue, KOpeHb
YPaBHeHHUs. PaBHOCH/IbHbIC YpaBHEHHS M ypaBHEHHS-CIIEACTBHS. HepageHcTBo,
pelleHHe HepaBeHCTBA.

OcHoBHBIE MeTOAbI pellleH s LeIbIX H JApOOHO-pallHOHAIBHBIX YPaBHEHUI U
HEPaBeHCTB. MHOrouneHsl oT OAHOM mepeMeHHOi. JleneHue MHOrowieHa Ha
MHOrowieH ¢  ocratkom. Teopema be3y. MHorowiensl ¢ LeJIbIMHU
koopduumentamu. Teopema Buera.

[IpeobpasoBanis 4MCI0BBIX BhIpaKeHHI, COJIepKALMX CTEMEHH U KOPHH.

HMppanumoHnanbHble ypaBHEHHUS. OcHOBHbIE METO/1bI pelieHus
HppaluOHaIbHBIX YPaBHEHHH.

IlokasarenbHble ypaBHeHus. OCHOBHBIE METO/IbI peLUEeHUs IOoKa3aTebHbIX
YPaBHEHUH.

[IpeoGpasoBanne Bbipaskenuii, conepskarux J0rapudmel.

Jlorapudmuyeckue YpaBHEHHUS. OcHoBHbIE METO/1bl pelIeHUS
Jlorapu(pMHUIeCKHX YpaBHEHHIL.
OcHOBHBIE TPUTOHOMETPHUUYECKUE bopMy.IbI. [IpeobpaszoBanue

TPUTOHOMETPUYECKHX BbIpaKeHHH. PelieHre TpHroHOMeTpUYeCKUX YpaBHEHHIA.



Perienne cucreM sMHeHHBIX ypaBHEHHIL. Marpuua cucCTeMbl JIMHEHHBIX
YPaBHEHUH. Omnpenenutens MarTpuibl 2x2, €ro reOMeTPHYECKHH CMbICA H
CBOHCTBA, BBIYHC/ICHHE €rO 3HAYEHHs, IPUMEHEHHE OTpeJeIUTENs JUIA pelleHUs
CHCTEMBbI JIMHEHHBIX ypaBHeHWH. PelueHue NpUKIAZHBIX 32724 C MOMOILIBIO
CHCTEMBl JIMHEHHBIX ypaBHeHMH. lMccrenoBaHHe MOCTPOCHHONH MOJENH ¢
MOMOLBKO MAaTPHULL U ONpeeTUTENCH.

[Toctpoenne matematnueckux Mmogesneii peasbHOH CHUTyalUH C MOMOILbIO
YPaBHEHHH U HepaBeHCTB. [IpUMeHeHHe ypaBHeHHMil W HEPaBEHCTB K PELLIEHUIO
MAaTEMaTUYECKUX 3a/la4y M 3aJay M3 pa3M4HbIX obsiacTell Hayku M peajibHOU
KU3HU.

@yHKuHH ¥ rpaduKH

OyHkuus, cnocobbl 3ananus GyHKUMH. B3auMHO oOpaTHble (DYHKLIHH.
Komnosnums  dyukunit. I'padux  pynxumm. DJIeMeHTapHble Mpeodpa3oBaHMs
rpaduKoB (pyHKLHUIL.

OOGnacth omnpeseseHUs ¥ MHOKECTBO 3HAYCHMI] Gynxuun. Hynu ¢yHkumm.
[IpomesxyTku 3HaKonocTostHCTBA. USTHBIE M HeuSTHbIE bynkuuu. [Neproanyeckue
¢ynkuun. ITpomMeKyTKH MOHOTOHHOCTH GyHkuMn. MakcMMyMBbl U MHHHUMYMBI
¢yukunn. HaubGonblee u HauMeHbllee 3HAYCHHUS (YHKLMH Ha TPOMEXKYTKE.

JInneiinas, xBagpatuuHas M IpOGHO-TMHeHHAs GyHKIMH. DieMeHTapHOe
HCCI€I0BaHKE U MIOCTPOEHHE UX IPaHKOB.

Crenennas GyHKIMs ¢ HATYpaTbHBIM 1 LeIbIM NOKa3aTeneM. E& cBoiicTa 1
rpadguk. CpolcTBa M rpadMk KOpHS n-oif CTENeHH Kak GyHKIMM  00paTHOMH
CTENEHHU C HaTypallbHbIM MOKa3aTeeMm.

[lokasatenphas u norapudmiueckas GyHkunu, ux cBoiicTBa M rpaduku.
Hcnonb3oanue rpadukos dynkimii a1 pelleHHs] ypaBHEHUH.

TpuroHomeTpryeckas OKpyKHOCTb, oONpejeeHHe TPUTOHOMETPHUUECKUX
DYHKUMI uMCcI0BOro aprymeHra.

OyHKUMOHANbHBIE 3aBUCHMOCTH B peaibHbIX MpOLECccaX H  SBJICHHSIX.
['paduku peanbubix 3aBHCHMOCTEH.

Hauana matemarnueckoro anaausa

[TocnenoBarenbHoCTH, CrOCO6BLl 3a1aHMs nocaejaoBaTebHOCTEH. Merton
MaTeMaTH4eCKOH HHYKLMH. MOHOTOHHBIE M OrpaHHYEHHBIE MOCIe10BaTeIbHOCTH.
McTopusi BOHMKHOBEHHSI MATEMaTHYECKOro aHalM3a KaK aHANN3a OGeCKOHEUHO
MaJbIXx.

ApHdMmeTHYecKast 1 reoMeTpuyecKast nporpeccuu. beckoneuHo yobiBatoias
reomeTprtieckas nporpeccus. Cymma GeckOHeuHO yOblBaroleil reoMeTpuuecKoi
Mporpeccuu. JInnelnplit u SKcroHeHUManbHbIH pocT. Yncio e. DopmyJia CII0KHBIX
MPOLCHTOB.  Mcronb3oBaHue NpOrpeccHu [Uls  pellieHHsl pealbHbIX —3a7ad
MPUKIIaIHOrO XapakTepa.



HenpepsiBHble ¢GYHKIMH W HX CcBoOWcTBa. TOUYKM pa3pbiBa. ACHMIITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (YHKIMH HeNmpepbiBHBIX Ha oOTpe3ke. Meton
MHTEPBAJIIOB /I pELICHUS HepaBeHCTB. [IpymeHeHHe CBOWCTB HEMPEPbIBHBIX
(GyHKUMI 1719 peleHns 3a1au.

[lepBas u Bropas npousBoansle pyHkuuu. OnpeaeneHue, reoMeTpUIECKHH U
(usryecknii cMbIcs IPOU3BOAHON. Y paBHeHHE KacaTelbHOM K rpaguKy QyHKLHH.

[lpousBonneie  snemenTapHbiX  ¢GyHkuuid.  [lpousBopnas  cymwmbl,
MPOU3BEICHHUS, YACTHOIO U KOMITO3UIINH (DYHKLIHH.

MmuozxkecTBa H JIOrHKa

MHoxecTBO, onepauMu Haad MHOXKECTBAMH W MX CBOHCTBa. Jluarpammbl
Oinepa-Benna. IlpuMeHeHHe TeOpeTHKO-MHOKECTBEHHOrO — ammapara Juls
OMMCAHUsl peajibHbIX IPOLECCOB W SBJIEHWH, NMpPU pelleHUWH 3aj1ay M3 JIpYyrux
y4eOHBIX MpPeAMETOB.

Onpenenenne, Teopema, CBOHCTBO MaTeMaTHYeCKOro OOBEKTA, CJEACTBHE,
J10Ka3aTe/IbCTBO, PABHOCHIIbHbIE YPaBHEHMUS.

11 KITACC

Yucs1a M BbIYHCIICHHSA

Harypanbhble U uensie yncna. [IpyMeHeHHe MPU3HAKOB JETMMOCTH LEJIbIX
yucesn, HauOoublMid oOwmi nenurtens (nanee — HOJl) ¥ HaumeHbliee oOllee
kpatHoe (nanee — HOK), octatkoB no moayto, anroput™a EBkiuaa s perieHus
3a/1a4 B LIEJIbIX YHCJIAX.

Komnnekchele umucna. Anrebpauueckas W TpUrOHOMETpUYecKas (HOpPMBbI
3alUCH  KOMIUIEKCHOro 4yucia. ApupMeTHyecKue orepaludd ¢ KOMIIEKCHBIMH
ynucnaMu. M3o0pakeHHe KOMIUIEKCHBIX 4YHMCEJl Ha KOOPAMHATHOM IIOCKOCTH.
®opmysia Myaspa. KopHu n-oii cTerneHd M3 KOMILIEKCHOrO uucia. [IpumeHeHue
KOMIIJIEKCHBIX YHCEJI IS pellleHUs] (PU3NYeCKUX U MreOMeTPUUYECKHUX 3a/1au.

YpaBHeHHsI H HepaBeHCTBA

CHcTeMa M COBOKYNHOCTb YPaBHEHHMH M HEpaBeHCTB. PaBHOCHIIbHBIE
CHUCTEMbI U CUCTEMBI-CIIe/ICTBUSI. PaBHOCHIIbHBIE HEpaBEHCTRA.

Ot6op  KOpHEH  TPUrOHOMETPHUUYECKHMX  YpPAaBHEHHH € IOMOILBIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPaBEHCTB.

OcCHOBHBIE  METOIBI pelIeHHs MOKa3aTeJIbHBIX M  JIOrapU(pMHUYECKUX
HEPaBEHCTB.

OcHOBHBIE METO/IBI peLeH s HPPALIHOHAIBLHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI peLIeHHs CHCTEM M COBOKYITHOCTEH pallMOHAIbHBIX,
MPpaLlMOHANIBHBIX, TOKA3aTeIbHBIX U JIOrapuMHUYECKHX YpaBHEHHIA.

YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.



[lpimeHenue  ypaBHeHMil, CHCTeM M HEPAaBEHCTB K pEeLLEHHUIO
MATEMAaTHYCCKUX 3ala4y M 3aJa4 W3 pasjMyHbIX 00JIacTell HayKu M peasibHOM
’KH3HH, HHTEPIPETALHUs [10JyYEHHBIX Pe3yJIbTaTOB.

Dyukuuu U rpagukH

I'padpuik xomnosuumn ¢yskumii. ['eomerpuueckne 06pa3bl YpaBHEHUH H
HEPAaBEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckne GyHKLMH, UX CBOMCTBA U rpadHKH.

['paduueckne Metonbl pelueHus ypaBHeHHl HepaBeHCTB. [ paduyeckue
METO/Ibl PeLIEeHHS 3a/1a4 C apaMeTpaMu.

Hcnonb3oBanue rpadukoB (yHKUMi 18 MCCle0BaHMS MPOLECCOB
3aBUCMMOCTEH, KOTOpble BO3HMKAIOT MPH pELIEHMH 3a]ad M3 APYrUX yueOHbIX
NPEAMETOB U pealbHOMN KHU3HH.

Hauana matematnyeckoro anaanza

[MprmeHenue NpoM3BOAHON K MCC/e10BaHMIO (YHKLIMH HA MOHOTOHHOCTb H
SKCTpeMyMbl.  Haxoknenme — HauGoOsblIero M  HaUMEHbBLIErO  3HAYEHHI
HEeMNpepbIBHON (PYyHKIIMH HA OTpE3Ke.

[TprMeHeHHe NPOM3BOAHON /IS HAXOKIEHMS HAWIYYIIEro pelleHHs B
PUKJIA/IHBIX  3a/la4yax, /Ul OMNpe/eIeHuss CKOPOCTH M YCKOpPEHHs Ipolecca,
3a1aHHOTO (POPMYJION MK rpadUKOM.

[lepBooOpasHasi, OCHOBHOe CBOWCTBO nepBoodpasubiX. IlepBooOpasHbie
dJIEMEHTapHbIX (yHKUMH. [TpaBuita HaXoK 1eHUS TePBOOOPA3HBIX.

Wnrerpain. ['eomeTprueckuii CMBICII HHTerpasa. Beruucienue
onpe/e/I€HHOro HHTerpaia o hopmyse Hetorona-Jleiibuuna.

[TpumMenenue wmHTerpana a1 HaXokIEHWS IUIOLIAAEH TUIOCKHX buryp u
00BEMOB reOMETPUYECKHX TeJl.

[Ipumepsl  pemennii nuddepeHunanbupX  ypaBHeHHH. MaTemMaTHdecKoe
MOJCIMPOBAHHE  peallbHbIX [POLIECCOB € MOMOLIBIO AU depeHIHaTbHBIX
YPaBHEHHUH.



[NTAHUPYEMBIE = PE3VJIbTATBI OCBOEHMS VUYEBHOI'O KVYPCA
«AJI'EBPA 15| HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIM  YPOBEHb) HA VPOBHE CPEJIHET'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazk1aHCKOro BOCIHTAHHSA:

c(hOPMUPOBAHHOCTD IPAKAAHCKOH MO3UIMK 00YyYarOLIErocs Kak akTHBHOTO U
OTBETCTBEHHOI'O0 ~ 4YJieHa  pOCCHUHCKOro  obulecTBa,  IpeAcTaBlIeHUE O
MaTeMaTHYECKHX OCHOBAX (DYHKLMOHMUPOBAHHUS Pa3IUYHBIX CTPYKTYp, SIBICHMI,
MpOLEYp TIpaxJIaHCKOro oOuiectBa (BbIOOPBI, OMPOCHI W APyroe), yMeHHe
B3aMMO/ICHCTBOBATh C COLMAIBHBIMKH HMHCTHTYTAMH B COOTBETCTBHHM C HX
GYyHKUMSIMH U Ha3HaYEeHHEM;

2) NATPHOTHYECKOI0 BOCIIUTAHHS:

C(hOPMUPOBAHHOCTb POCCHIMCKON I'PAKJAHCKON MIEHTHYHOCTH, YBAKEHHUS K
NPOLIOMY M HAaCTOSLIEMY POCCHHCKOW MaTeMaTHKH, LIeHHOCTHOE OTHOLUEHHE K
JAOCTHKCHUSIM POCCHHCKHUX MaTEMATUKOB U POCCUICKOM MaTeMaTHYeCKOMN LIKOJIbI,
MCIIOJIb30BAaHUE HTUX JIOCTHIKEHWH B JpyrHX Haykax, TEXHOJOrusx, cdepax
YKOHOMHUKH;

3) AyXOBHO-HPaBCTBEHHOI0 BOCIIHTAHHS:

OCO3HaHHWE TYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHMs, ITUYECKOI0 MOBEACHMS, CBA3aHHOIO C MPAKTHUYECKUM
[IPUMEHEHHEM JIOCTH)KEHHWH HAYKM M JIeATE/IbHOCTBIO YYEHOro, OCO3HaHHe
JIMYHOrO BKJIaJla B MOCTPOEHHE YCTOWYUBOTO Oy 1yIIero;

4) 3¢TEeTHYECKOro BOCIIHTAHHS:

3CTETUYECKOE OTHOILUEHHE K MHpY, BKJIIOYas 3ICTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a]a4, pelleHuH, pacCykIeHHH, BOCIIPUHUMYHBOCTD
K MaTeMaTHYECKHUM aclieKTaM pa3/IMYHbIX BUJI0OB HCKYCCTBA;

S) pu3nyecKoro BocnuTaHus:

ChOPMHUPOBAHHOCTb yMEHHs [IPUMEHSATh MaTeMaTHYeCKMe 3HAHHUs B
MHTEpecax 3/10pOBOro 1 0e3onacHoro odbpasa jKU3HHU, OTBETCTBEHHOE OTHOLLIEHHE K
CBOEMY 3/I0POBBIO (3/10pOBO€ MUTaHUE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH M
OT/bIXa, peryjspHas (Gu3ndeckas aKTHBHOCTH), (PU3UYECKOE COBEPILIEHCTBOBAHHE
PH 3aHATHUSX CIIOPTHBHO-03/10POBUTE/ILHON €S TEIbHOCTDIO;

6) TPy10BOro BoCNHTAHHUS:

FOTOBHOCTb K TPY/Jy, OCO3HaHWE LIEHHOCTH TpYyAOJII00us, HHTepec K
pasiMuyHbIM  cepaM  MpodecCHOHATBHOW  JEATEIbHOCTH,  CBSI3@HHBIM  C
MaTeMaTHKOH M e€ NPUIIOKEHUSMH, YMEHHE COBeplIaTh OCO3HAHHBLIM BBIOOP
Oyayweid npodeccin W peann3oBbIBaTh COOCTBEHHbIE JKM3HEHHbIE TLIAHbI,



FOTOBHOCTE M CHOCOOHOCTH K MareMarHyeckoMy  0oOpa3OBaHHIO M
CaMOOOpa30BAHMIO HA MPOTSHKEHWHM BCell JKU3HM, TOTOBHOCTH K AKTHBHOMY
YHacTHIO B PEIICHUH ITPAKTUYECKHUX 3a/71a4 MaTeMaTHYeCKON HallpaBJIE€HHOCTH;

7) 3KOJIOTHYEeCKOr0 BOCITHTAHHS:

C(hOPMHPOBAHHOCTD ~ IKOJOTHYECKOH  KyJIbTYPbl, MOHUMAHHE BIIHSHHUSA
COLHAJIbHO-DKOHOMHUYECKHX IMPOLECCOB Ha COCTOSHUE MPUPOJAHOM M COLIMAIbLHOM
Cpe/ibl, OCO3HAHKE I7100albHOr0 XapakTepa IKOJOrHYeCKHX MpodIeM, OpHEHTALIHS
Ha TIDUMEHEHHME MaTeMaTHYeCKHUX 3HAaHUM [l peleHus 3agady B 00JacTH
OKpY’Kalolllel Cpeabl, IUIAHHPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJCACTBUHI ISl OKpPYKAKOLIEH Cpe/ibl;

8) HEHHOCTH HAYYHOI0 MO3HAHHSA:

C(hOPMHPOBAHHOCTb  MHUPOBO33pPEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HayKM W OOLIGCTBEHHOHW  NPAaKTHKH, [OHHUMaHHe
MaTeMaTHYeCKOH HayKu Kak cdepbl 4eloBe4ecKOM eATelbHOCTH, JTaloB eé
PasBUTHS M 3HAYUMOCTH IS Pa3BUTUS ULMBWIM3ALMH, OBJIAJEHHE S3bIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOM KyJIbTypOH KaK CpeJICTBOM IO3HAHUS MUpa,
FOTOBHOCTE OCYILICCTBJISATh MPOEKTHYKD M HCCIIEA0BATENIbCKYIO JIeSTeIbHOCTD
UHIWBHIYaJbHO U B IpyMnIe.

METAINPEJAMETHBIE PE3YJIbTATbI

[To3naBaTte/ibHbIe yHHBepca/IbHbIE yUeOHbIe 1€l CTBHS

basoBble ;1ornueckue aeiicTBus:

BBISBJIATE U XapaKTePHU30BaTh CYLIECTBEHHbIE MPU3HAKKH MaTeMaTHYECKUX
OOBEKTOB,  MOHATHI, OTHOLUEHMI  MeXIy  MOHSTHSIMH, dbopMyIMpoBaTh
OINpe/esIeHHs TIOHSTHI, yCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCH(PHUKALIMH,
OCHOBaHHMs /U1 000OLIEHHSA U CPAaBHEHHUS, KPUTEPUH TIPOBOAMMOIO aHAJIN3a;

BOCIIpMHUMATh,  (OpPMYJIHpPOBaTE W NpeoOpa3oBbIBaTh  CYK/ICHUS:
YTBCPUTEIIbHbIC U OTPULIATENIbHBIE, € IMHUYHBIC, YAaCTHbIE M 001lIHe, YCIOBHbIE;

BBISBJIATE MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MTPOTHBOPEYHS
B (aKTax, JaHHbIX, HAOMOAEHUSX M YTBEPKICHHSX, MPEANaraTh KPUTEPUH TS
BbISIBJICHHSI 3aKOHOMEPHOCTEH U MPOTUBOPEYHMIA;

JAeJaTh BBIBOAbl C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTHUBHBIX H
WHIAYKTUBHBIX YMO3aK/JIFOUEHUH, YMO3aKIOUYEHHH 110 aHAJIOTHH;

MIPOBO/IMTH CAMOCTOSTE/IBHO J10Ka3aTe/IbCTBA MAaTEeMAaTHUYECKUX YTBEPIKIECHUH
(IIpsIMbIE M OT MPOTHBHOTO), BBICTPAUBATh ApIyMEHTALIMIO, TPUBOJNTE IIPUMEphI K
KOHTPIPUMEpbI, 000CHOBbIBaTH COOCTBEHHbIE CYK/IEHHS M BBIBO/IbI;

BbIOMpaTh crnoco6 peuleHuss y4eGHOH 3amauM  (CpaBHMBATh HECKOIBLKO
BApDUAHTOB  peILUeHHs, BbIOMpaTb  Haubollee  MOAXOMALIMH ¢ y4ETOM
CaMOCTOSITE/IbHO BbIJICJICHHBIX KPUTEPHUEB).



basoBble neeaenoBarebekHe aeiicTBHs:

MCIOJIL30BaTh BONPOCHI KaK HCCIIEC0BATE/IbCKUA HHCTPYMEHT [O3HaHMS,
(opmysMpoBaTh  BOMpOCHl,  (GUKCHPYIOLIHE NpoTHUBOpeYHe,  Npodiiemy,
YCTaHaBIIMBaTh MCKOMOE M 1aHHOe, (hOPMHPOBATH THIIOTE3Y, APryMEHTHPOBAThH
CBOIO MO3UIIHIO, MHEHHE;

[IPOBOZMTH CAMOCTOSTENIBHO CIIJIAHUPOBAHHBINW IKCIIEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro 00beKTa, IBAEHMS, Ipoliecca,
BbISIBIICHHIO 3aBUCUMOCTEH MEKy 00bEKTaMH, IBICHHSIMH, [IPOLIECCAMM;

CaMOCTOSITE/IbHO (hOPMYIMPOBaTH 0GOOLIEHHS W BBIBOJLI M0 pe3yIbTaTaM
MPOBEACHHOrO  HAOJIOJICHMS,  MCCIEJ0BaHHS,  OLIEHMBaTh  J0CTOBEPHOCTh
MOJy4€HHBIX pe3yJIbTaTOB, BBIBOJAOB U 0000ILIEHH;

[IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TIIpollecca, a TakKKe BbIJIBUIATh
NPEANOJIOKEHUS O €10 Pa3sBUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ uupopmanneii:

BBISIBIISITH IeUUMTBEI MHOOPMALIMH, 1aHHBIX, HEOOXOAMMBIX /Ui OTBETA HA
BOIIPOC U JUISl PellieHHUs 3a1a4H;

BBIOMPATh MHMOPMALIHIO M3 UCTOYHMKOB Pa3iH4YHbIX THIIOB, aHaJIM3UpPOBaTh,
CHCTEMATH3UPOBATb W HMHTEPIPETHPOBATh MH(POPMALUIO Pa3MYHBIX BHIOB H
(GopM npeacrasnenus;

CTPYKTYPUPOBATh HH(POPMALMIO, MPEACTABIATh €€ B pasiuuHbIX (hopMmax,
HJTIOCTPUPOBATh IpaduuecKu;

OLICHUBATh HaAEKHOCTh UHpopMaI1u o CaMOCTOSITeJIbHO
CpOpMyYTHPOBaHHBIM KPHTEPUSIM.

KoMmyHnukaTuBHbIe yHUBepcaibHble yueGHbIE 1eHCTBHS

Obwmenue:

BOCIIPUHMMATB U (POPMYJIMPOBATh CYK/ICHHUS B COOTBETCTBHH C YCIOBHAMM H
UeIAMH  OOLICHHS, ACHO, TOYHO, IPAMOTHO BBIPAXKATh CBOK TOYKY 3PEHHS B
YCTHBIX W ITMCbMEHHBIX TEKCTaxX, 1aBaTh MOSCHEHWS IO XOIy peLIeHHs 3ajauyH,
KOMMEHTHPOBATb MOJIy4E€HHbII pe3yibTarT;

B XoJe 0OCYK/IeHHs 3a1aBaTh BOINPOCHI MO CYIIECTBY OOCYKIAEMOil TeMbl,
NpoOeMbl, peliaeMoif 3a1auM, BbICKA3bIBATh HIEH, HALEJEHHbIE HAa MOHCK
PCLICHHS, COMOCTABIATL CBOM CYKIECHHS C CYKICHHSIMH JPYTMX YYaCTHHKOB
Auajora, oOHapy»KMBaTh pasiHyde W CXOACTBO MO3MIMI, B KOPPeKTHOH (hopme
(hopMyIMPOBATH Pa3HOIIACHS, CBOM BO3PAKEHHS;

IPEACTABIIATE Pe3y/bTaThl PELUCHUS 3aJa4yM, IKCIIEPUMEHTA, MCCIIeOBaHMS,
POCKTa, CaMOCTOATEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4ETOM 3aj1a4
MPE3EHTALIMK U OCOOEHHOCTEH ayAINTOPUH.

PeryasiTuBHbIe yHUBepca/ibHbIe yueOHbIE 1eiiCTBHS



Camoopranusauus:

COCTABIIATD I71aH, alITOPUTM PELLIEHHs 3a1ayuH, BEIOMPATh CIOCO0 pelleHHs ¢
Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBAThL BAPUAHTBI PELIEHUH ¢ y4ETOM HOBOH HH(OPMALIHH.

CamMOKOHTPOIIb, YMOLHOHAIBLHBIH HHTE/LIEKT:

BIaI€Tb ~ HaBbIKAMM  MO3HABATEbHOM  peduleKCMM  Kak  OCO3HaHMs
COBEPLIACMBIX NEHCTBUI M MbICIUTEIBHBIX MPOLECCOB, HX PE3yJIbTATOB, BIALETH
CocOOaMH  caMONPOBEPKH, CaMOKOHTPOJIS [Mpoliecca | pe3yJibTara pelieHHs
MaTeMaTH4eCKOM 3a1auu;

MPEABUACTD TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTh IPH PELICHUM 3a/1a4H,
BHOCHTb KOPPEKTHBBI B [I€STENIbLHOCT HA OCHOBE HOBBLIX OOCTOSITENILCTB, JAHHbIX,
HAHIEHHBIX OIIUOOK, BbISIBJIEHHBIX TPYAHOCTEI;

OLCHUBATL COOTBETCTBHE Pe3yJIbTaTa LEJN U YCIOBUAM, OOBACHATH IIPUUHHBI
AOCTHIKCHUA MJIH HEJOCTHIKCHHS PE3y/IbTaTOB JAEATENbHOCTH, HAXOAUTh OLIMOKY,
laBaTh OLUEHKY NPUOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATeILHOCTD:

IOHUMATbL M MCMOJb30BaTh MMPEUMYLIECTBA KOMAHAHON M MHIMBHIyalbHOMN
padoThl nNpu  pelleHMM y4yeGHBIX 3ajad, MPUHUMATh 1eJlb  COBMECTHOM
ACATCILHOCTH, MJIAHUPOBATH OPraHM3allMI0 COBMECTHOM paboThl, pacrpenensiTh
BMIIl  pabOT, JIOroBapuBaThCs, o0OCYKIaTh npolecc M pe3yabrar padoThl,
00001aTh MHEHHUS HECKOIBKHX JHOIEi;

y4acTBOBaTh B IpynmnoBbiX (opmax paboTel (00CykaeHHs, 0OMeH MHEHHI,
«MO3IOBBIC  IUTYPMbI» M WHBIE), BBINOIHATH CBOK 4YacTh pabOThl M
KOOpPZMHUPOBaTh CBOM JEHCTBUSI C JPYrMMH YjJ€HAMHM KOMAHJbl, OLIEHUBAThH
KQ9ECTBO CBOCro BKJaza B OOLUMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAaMH B3aUMOJECHCTBHUS.

[MNPEJIMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kaacce O0yuaroIMiCs MOJYYUT CIIeayIOIIUE
HMPEAMETHBIC PE3yIbTaThl 110 OTAETbHBIM TeMaM paboueil MporpaMMbl y4eGHOro
Kypca «Aurebpa ¥ Hayajla MaTeMaTHYeCKOro aHATH3ay:

Uncia v BbluHCICHUS:

CBOOOJHO OMEpPHPOBATH MOHITHIMMH: palMOHAIbHOE YUCJIO, OeCKOHeYHas
epuoanyeckas  ApoOb, MNPOLEHTHI, HPPALMOHATBHOE YHCJIO, MHOKECTBA
PallHOHAJIbHBIX U ICHCTBUTE/ILHBIX YHCE/, MOY/Ib JIeHCTBUTEILHOIO YHCJIA:

MPUMEHATh JPOOM M MNPOLEHTBI JUIs pelieHHs NPUKIAAHBIX 3a1ad M3
Pa3JIM4HBIX OTpac/e 3HaHUH U peabHOMN KU3HU;

NPUMEHATE MPUOIMKEHHbBIE BBIYNCICHHUS, [IPABUJIA OKPYTIICHHUS, TPUKHIKY H
OLICHKY pe3yJibTaTa BbIYMCIICHH;



CBODOAHO ONepupoBaTh MOHATHEM: CTeNeHb C LeJdbIM [OKa3aTesleM,
HCII0JIb30BATh MOAXOAALLYI0 (POPMY 3aMUCH JA€HCTBUTEIbHBIX YUCE /IS PELLEHHS
MPAaKTHYECKUX 3a]1a4 U MpeACTaBICHUS JaHHbIX;

CBOOOJIHO OMEPHPOBATH MOHSTHEM: apu(pMeTHYECKHH KOpeHb HATypalbHOI
CTEIEeHH;

CBODO/IHO ONEPHPOBATH MOHSTHEM: CTENEHb C PallMOHAIBLHBIM MOKa3aTeleM;

CBOOOIHO OMepupoBaTh MOHATHUSAMH: JorapudM YHcIa, AeCSATHYHbIE H
HaTypaJibHbIe JIOrapu¢MbI;

CBOOOJIHO OMEpHpOBaTh MOHATHUSMH: CHHYC, KOCMHYC, TAHI€HC, KOTAHI'€HC
YMCIIOBOI0 apryMeHTa;

ONEpPUPOBATh MOHATHSAMHU: aPKCHHYC, aPKKOCHHYC M apKTaHI'€HC YHCJIOBOIO
aprymeHra.

YpaBHeHHSI H HEPABEHCTBA:

CBOOOJHO ONepHPOBATH MOHSTUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCH/IbHbIC YPABHEHHS U yPaBHEHHS-CJIe/ICTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

NPUMEHATL  Pa3JIMYHbIE METOJAbl PELUEHUS] pPAlUUOHAIBHBIX W JIPOOHO-
PallMOHANILHBIX yPABHECHHH, TMPUMEHSATb METOJ HWHTEpPBAJIOB Ul pelleHUs
HEPABEHCTB;

CBOOO/ZIHO OMEpUpOBaTh MOHSTUSIMHM: MHOTOYNIEH OT OJHOH MNepeMeHHOI,
MHOTOYJIEH C ULeJbIMH KOY(D(MHULUHEHTAMH, KOPHM MHOrodjieHa, MPUMEHSTh
ACJICHHE MHOIO4I€Ha Ha MHOTOYJIEH C OCTAaTKOM, TeopeMmy be3y u Teopemy Buera
JUTSL peLIeHus 3a1ay;

CBOOO/IHO  ONEpHpOBaTh TMOHATHAMH: CHCTEMa JIMHEHHBIX ypaBHEHHUH,
MaTpHla, oOmnpeaeauTeb Marpulbl 2 X 2 M ero reoOMEeTPUYECKHH CMBbIC],
MCIIOJIb30BaTh CBOMCTBA onpejenuTenst 2 X 2 Juls BbIYMCJIEHHS €ro 3Ha4YeHMs,
IPUMCHATbL ONpEACJIUTENIM IS pPELIeHUs] CUCTeMbl JIMHEHHBIX YypaBHEHHH,
MOJICIMPOBAaTh peallbHble CUTYAllMH C MTOMOLIBIO CUCTEMBbI JUHEHHBIX YpaBHEHHH,
MCCJICI0OBAaTh MOCTPOCHHBIE MOJIEJM C MOMOLIBIO MATPHIL H OINpeae/IuTeNeH,
MHTEPNPETHPOBATH MOJYyUYEHHBIH pe3yIbTaT;

UCIIOJIL30BAaTh CBOMCTBA JE€HCTBUH C KOPHSMH Ul TpeoOpa3oBaHus
BbIPaKE€HUM;

BBITOJIHATD PE0OPA30BaHUS YHCIOBBIX BBIPAKEHHH, COAEPKALIMX CTENEHH C
pallMOHAJIbHBIM MOKa3aTesIeM;

MCII0J1b30BaTh CBOMICTBA norapupmMoB JUIs npeoOpa3oBaHus
JorapuMU4YECKHX BbIpakKeHHI;

CBODOIHO OMNEpUpOBaTh MOHSTHAMHU: HUPPALMOHAJILHbBIE, MOKA3aTelbHble H
JIorapupMUUECcKHe ypaBHEHUS, HAXOAUTh UX PEILEHHUS ¢ TOMOILBIO PABHOCHIIbHBIX
MEPEXOI0B HJTH OCYLIECTBIISAS TPOBEPKY KOPHEH;



MPUMEHATH OCHOBHbIE TPUrOHOMETpUUecKre (HopMyJibl Ui peoOpa3oBaHus
TPUTOHOMETPUUECKUX BhIPAKEHHIA;

CBOOOJHO ONEepUpoBaTh [MOHSATHEM: TPHUTOHOMETPHUUYECKOE YpaBHEHHE,
PUMEHATh  HEOOXOAMMBIe  (GOpMyJbl  1JIs  pelleHHs OCHOBHBIX  THIOB
TPUTOHOMETPUYECKHX YPAaBHEHMI;

MOJEeIMpOBaTh peajbHble CUTYalHHd Ha si3blke ainreOpbl, COCTaBJIAThH
BBIPQKEHHs, YpaBHEHWS, HEpPABEHCTBA IO YCJIOBUIO 3aJayM, MCClIe]10BaTh
MOCTPOEHHbIE MOJIEJIU C UCITOIb30BAHUEM armnapara anreopbi.

DyHKUHH H TPAPHKH:

CBOOOZIHO ONEepUpOBATH MOHATHAMH: (PYHKIHS, CMIOCOOBI 3a1aHUs (YHKLHH,
B3aUMHO OOpaTHble (YHKUMM, KOMIO3MLMA (GYyHKUMH, rpapuk (yHKIUH,
BBINIOJIHATD 3JIEMEHTapHbIe NpeodpazoBaHus rpaduKoB GyHKLHH;

CBOOOIHO OMEepHpOBaTh MOHATHIMHU: 00J1aCTh OINpE/eIeH|ss U MHOXKECTBO
3HAYCHHUH (QYHKLMH, HYIH (YHKLIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBODO/ZIHO OMEpUpPOBaTH TMOHATHAMM: 4YETHbIE M HEYETHBIE (YHKIHUH,
MepHOANYECKUE (PYHKLHHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMbI U
MHHUMYMbI (DYHKUUHM, HauOosiblee M HauMeHbllee 3HayeHue (YHKUUK Ha
IIPOMEIKYTKE;

CBOOO/IHO OMepHpOBaTh MOHATHIMU: CTENEeHHas (YHKIMSA C HATypaJbHBIM H
LeJIbIM TIOKa3aTesneM, rpa@uk cTeneHHoW (YHKIMH ¢ HATypaJbHbIM W LEJbIM
rnokasaresieM, rpaQuKk KOpHs N-Od CTelneHH Kak (PyHKLUHH OOpaTHOM CTENeHH ¢
HaTypasibHbIM MOKa3aTejeM;

ONepUpOBaTh IMOHATHAMM: JIMHEHHAs, KBaapaTH4yHash W JApOOHO-THHEHHas
(byHKLMH, BBITIOJIHSATD 2JIEMEHTAPHOE MCCIIEI0BAHME H TTOCTPOEHHE UX IPadUKOB;

CBOOOZHO OMEpUpOBaTh MOHSTHSIMH: TOKa3aTejlbHas M JorapupMuyeckas
GyHkumu, ux cBoiicTBa M rpadMKH, MCMONBL30BaTh UX IpadUKU /s pElIEHHS
YPaBHEHUH;

CBOOOJIHO OMNEpPHUpPOBaTh MOHATHAMH: TPUTOHOMETPHYECKAs OKpPYIKHOCTb,
orpe/ie/ieHHe TPUrOHOMETPUYECKUX (PYHKIME YUCIOBOrO apryMeHTa;

UCTIOJB30BaTh rpapuku  (GYyHKUMH A8 MCCIeOBaHUS  TPOLIECCOB W
3aBUCHUMOCTEH MPU peleHUH 3a1ad U3 APYyTruX Y4eOHBIX IPEeJIMETOB U peasbHOM
’KM3HH, BBIpAXkKaTh (pOpMyIaMH 3aBUCHMOCTH MEXKY BeIMYMHAMHU;

Hauyaa matemaTH4eckoro anajiusa:

CBOOOJIHO ONEpUpPOBATH MOHATHAMH: apH(pMeTHUYeCKas M reoMeTpuyecKas
nporpeccust, 0ECKOHeYHO yObIBarolIasi reoOMeTpHuecKas Iporpeccus, JTMHEHHbIH U
DKCMOHEHLHAIBHBIA POCT, (GOpMyJIa CIOKHBIX MPOLUEHTOB, HMETh MpPE/ICTaBICHHE
O KOHCTAHTE;

UCI0JIb30BaTh IPOTPECCUM Ul peIUeHUs peajbHbIX 3a7ad MPHUKIAAHOrO
Xapakrepa;



CBODO/IHO ONEPUPOBATH MOHSITHAMH: M0C/IE10BATEILHOCTD, CIIOCOOb! 3a1aHUS
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE W OrpaHMYEHHbIE I10CJIE0BATENbLHOCTH,
[IOHHUMaTb OCHOBBI 3apOXKIACHUS MaTEMAaTUYECKOro aHajlu3a KakK aHajiu3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO  ONEpUpPOBATH [OHATHAMM: HerNpepbiBHbIE (YHKLHHM, TOUYKH
paspbiBa rpaduka GyHKLUHH, aCHMIITOTBI rpadrka GyHKIINH;

CBOOOJIHO OMepUpOBaTh MOHSNTHEM: (YHKLHMS, HENpepbiBHAas Ha OTpEe3Ke,
MPUMEHSITh CBOMCTBA HENMPEPLIBHLIX (GYHKIHI /1S pelleHUs 3a/1a4;

CBOOOZIHO OMepUpoBaTh MMOHATHAMM: [MepBas M BTOpas [POM3BOJHbIE
(yHKLIMK, KacaTelbHas K rpaduKy (yHKLHH;

BBIYHCJIATE MPOU3BOAHBIE CYMMBbI, NPOU3BEI€HUS], YACTHOTO U KOMITO3HIIUH
IBYX (QYHKLMH, 3HATh IPOM3BO/IHBIE YI€MEHTAPHBIX (YHKIIHUIA;

MCTIOJIb30BaTh TC€OMETPUYECKHH M (PU3MYECKHUH CMBICT MPOW3BOAHON I
peleHus 3aaadu.

MHuokecTBa M JIOrHKa:

CBODOIHO  OMEpUpOBaTh  MOHATHSAMH: MHOXKECTBO, ONEpALMHM  Haj
MHOKeCTBaMHu;

MCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmnapar A1 ONUCaHUs pealbHbIX
MPOLECCOB U sIBJICHHA, P PEIIEHUH 3a]a4 U3 JAPYTUX Y4EOHBIX MPEAMETOB;

CBOOOJIHO ONEepUpOBaTh MOHSTUAMM: ONpejieieHHe, Teopema, ypaBHEeHMe-
CJIC/ICTBHE, CBOMCTBO MAaTeMAaTHYECKOro 00beKTa, 10Ka3aTeIbCTBO, PABHOCHIIbHBIE
YPaBHEHHS U HEPABEHCTBA.

K konuy obyuennss B 11 kumacee 0Oyuaromuiicss MOTyduT caeayloume
MPEAMETHbBIE PE3ybTaThbl MO OT/EIbHBIM TeMaM padodei nporpamMmbl yueOHOro
Kypca «Anrebpa 1 Hayajla MaTeMaTHYeCKOro aHaIn3a»:

Yucia v BbIYHCICHHS:

CBOOOIHO ~ ONMepupoBaTh [MOHATHAMM: HATypalbHOE M LleJ0e YHCJIO,
MHOJKECTBAa HaTypajbHBIX M LIE€JILIX YMCEJ, WUCIOJIb30BATh MPU3HAKH J1EJTHMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHbIX 4Hcen Ui pelieHus 3a1a4, MPUMEHSTh
anrroput™m EBknua;

CBOOO/IHO OMepUpOBaTh [OHATHEM OCTaTKa MO MOIYJIO, 3alHChIBaTh
HaTypaJjibHble YUCJA B PA3JIMYHBIX MO3ULIMOHHBIX CHCTEMAX CUMCIICHMS;

CBOOOJHO ONepUpOBaTh MOHATHUSMM: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMIIIEKCHBIX YHCeJl, MPEeACTaBIATh KOMIUIEKCHbIE 4YHC/a B ajiredpanvyeckod u
TPUIOHOMETPpUYECKOH (hopMe, BBINONHSITE apu(METHUECKHE ONEPalMU ¢ HUMH H
1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHSI H HEpPABEHCTBA:



CBOOOIHO ONEPHPOBAaTh MOHSATHAMH: UppalMOHalIbHble, IOKa3aTejbHble M
JorapupMuueckie  HepaBeHCTBA, HAXOAMTh  HX pEeLIEHUsT ¢  [OMOLLBIO
PaBHOCHUJIbHBIX [1€PEX0/I0B;

OCYIIECTBIATb  OTOOP KOpHEH MpH  pElIeHMM TPUrOHOMETPHUYECKOrO
YPaBHEHMUS;

CBODOJHO ~ OMEpHMpOBaTh [OHSTHEM TPUIOHOMETPHYECKOE HEpaBEHCTBO,
MPUMEHATH  HeOOXoAMMBlE  (DOPMYJIBI [/ peLIeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPHYECKUX HEPABEHCTB;

CBODOIHO ONEPUPOBATH MOHATHAMHU: CHCTEMA M COBOKYITHOCTb YPaBHEHHH H
HCPABEHCTB, PaBHOCH/IbHbIC CHCTEMbl M CHCTEMBI-CJIEJACTBHS, HAXOAUTh PelLleHHs
CUCTEMBI W COBOKYMHOCTEH palMOHATbHBIX, HPPALIMOHAIBHBIX, MOKA3aTelbHBIX U
JIorapu(pMUYECKUX ypaBHEHHH 1 HEPABEHCTE;

pewiaTth palHoHalbHbIe, UppalHOHaIbHbIE, [TOKa3aTelbHbIE,
JorapudMHUYECKHEe U TPMrOHOMETPHYECKHE YPaBHEHMSI W  HEpaBEHCTBa,
COACpIKALILME MOMYJIM U [TapaMeTphbl;

MPAMEHATH rpadUyecKue METO/bI /LISl pelleHHs ypaBHEHHIT H HepaBeHCTB, a
TaK’Ke 3a71a4 ¢ napaMeTpamu;

MOZC/IMPOBATh  peajibHble CHUTYallMd Ha s3bIKe aureOpbl, COCTABIAThH
BBIDKCHUS, ypABHEHMS, HEPABEHCTBA M MX CHCTEMBI [0 YCJOBHMIO 3a/ayM,
HCCJICN0BaTh  MOCTPOEHHBIE MOJENIM C MCMOJIb30BaHWEM armapara ajnredphl,
MHTEPIIPETUPOBATD MOJTYy4YE€HHbBIH pPe3yIbTarT.

Dynkuuu u rpapuku:

CTPOMTb IPaQUKH KOMIMO3ZULMH (YHKLMUI C [MOMOIIBIO 3JIEMEHTAPHOI O
MCCIICI0BAHMS W CBOMCTB KOMITO3ULIMM ABYX (BYHKIIUIA;

CTPOMTL  TCOMETpHYECKHe 00pa3bl ypaBHEHHH M  HEpPABEHCTB  Ha
KOOPIMHATHOM MJIOCKOCTH;

CBODOJHO ~ OMEpHpoOBaTH  MOHATHSAMHM:  TpadUKH TPUTOHOMETPUUYECKUX
GYHKIHI;

MPUMEHATE  (YHKUHM Ul MOJENMPOBAHMS M HCCIEIOBAHHS pealbHbIX
MPOLIECCOB.

Havana matemaruueckoro anasnusa:

MCIIOJIBE30BaTh MPOU3BOAHYIO [IJISl HCC/Ie10BaHUSl (PYHKLIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAaxXOo/lUTh HanOoJIblIEe M HAUMEHBLIIEe 3HaUYeHUs (DYHKIIMH HelpepbIBHOMN Ha
OTpe3Ke;

HCIO/IE30BaTh  MPOW3BOAHYIO JUIS HAXOXKICHUS HAWIYYIIEro pelieHUs B
[IPHKJIA/IHBIX, B TOM 4YMClIe COLMATbHO-D)KOHOMHMYECKMX, 3ajauax, JuUIs
OTpPECICIICHUST CKOPOCTH M YCKOPEHMs Mpolecca, 3a1aHHOro (GopMyaoil MK
rpadukoM;



CBOOOZIHO ~ OMEPHPOBATH  MOHATHSIMH: rnepBooOpasHasi, onpeaeaéHHbI
MHTETPall, HaXOIUTh MepBOOOPA3HbIE HIeMEHTAPHBIX QYHKIUMH W BBIYMCIATH
MHTErpan no popmyse Horotona-JleiiGuuua;

HAXOIUTB IJIOAH MIIOCKUX (BUTYDP U 0OBEMBI TeJ ¢ MOMOLIBIO HHTerpasa;

MMCTb TIpE/ICTABICHHE O MaTEeMaTHYeCKOM MOJEIMPOBAHUH Ha npumepe
COCTaBJICHUS U DepeHIHaIbHBIX YpaBHEHHUII:

PCLIaTh TIpUKIANHbIE 3a/1a4d, B TOM 4YUCJIE COLMATbHO-3KOHOMMYECKOrO H
(u3Myeckoro xapakrepa, CPEACTBAMM MAaTEMaTHYECKOI0 aHaJIM3a.
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YYEBHO-METOJUYECKOE OBECIHEYEHUE
OBPA3OBATEJIbHOI'O IMMPOIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIbI JUISI YYEHUKA

* Maremaruka: anrebpa 1 Hauana MaTeMaTHYECKOTO aHAIM3a, FEOMETPHSL.
AnreOpa ¥ Hauana MaTeMaTH4yeckoro aHaiusa, 10 knace/ Konsrun IO.M.,
Trauea M.B., ®enoposa H.E. u apyrue, AKunoseproe 0611ecTBO
«H3narensctBo «IIpocsenienuer

* Matemaruka: anrebpa 1 Hayana MaTeMaTHYECKOrO aHAIM3a, reoMeTpusi.
Anrebpa ¥ Havana MatemaTHueckoro anaiusa, 11 knace/ Konsirun IO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AKLHOHEPHOE 00111eCTBO

«M3narensctBo «IIpocenenmer

METOAUYECKHUE MATEPUAJIBI JIUISI VYUTEJS

HUPPOBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETHU

MHTEPHET



