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MOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma y4ueOHOTO Kypca «Ayredpa U Hadajla MaTeMaTHYECKOTro
aHaiau3a» 0a3oBoro ypoBHs st oOydarontuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DeiepanbHOro rocy1apCTBEHHOTO0 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBSABISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAIUIMA POCCHUHCKOTO
oOpa3oBanms. Peammsarus mporpamMMmbl oOecliedyuBaeT OBJAACHUE KIIOUYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISFOIIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHUS THYHOCTH OOYJAFOIIIUXCSI.

HEJU N3YYHEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayanma MaTeMaTHYECKOTO aHAIW3a» SBISETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMeE CTapIIEH MIKOJIbI, TOCKOJIBKY, C OJTHOW CTOPOHBI,
OH oOecreuyrnBacT MHCTPYMCHTAIbHYIO 0a3y Il M3Y4eHHUS BCEX ECTECTBEHHO-
HAay4YHBIX KYpPCOB, a C JIpPyrOM CTOPOHBI, (DOPMHUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJICHUE Y4YalllMXcs Ha YPOBHE, HEOOXOJAMMOM IS OCBOCHHS KYypCOB
nH(OPMATHKH, 00IIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamMkax qaHHOTO Kypca
y4YaImyecs OBJIAJICBAIOT YHUBEPCATbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
bopMyIIHpyeT CBOU JOCTHUKEHUS B MaTeMaTHYeCKO (hopme.

Kypc anreOpsl 1 Havaa MaTeMaTHYECKOro aHaju3a 3aKJIaJIbIBACT OCHOBY JIJIS
YCHEIIHOTO OBIAQJCHUS 3aKOHAMU (PU3UKH, XUMUH, OWOJIOTHH, IOHUMaHUS
OCHOBHBIX TCHACHIMM SKOHOMHKM M OOIISCTBEHHOH JKWU3HH, II03BOJISCT
OPUEHTHUPOBATHCS B COBPEMEHHBIX NH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh MX B IOBCEIHEBHOM KU3HH. B TOXe BpeMs OBIIaJicHHE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMHM MAaTEMAaTHUYCCKUMH KOHCTPYKIIMSIMU
pa3BUBaeT YMCHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKIICHUS, UCIIOIh30BaTh 0000IIEHNE U KOHKPETH3aI10, a0CTparupoBaHue u
aHaJIOTHIO0, POopMHUpYET KpeaTUBHOE U KPUTHUYECKOE MBIIIUICHUE. B X0/1e n3ydeHus
anreOppl WM HaYaJl MaTEMaTHYECKOTO aHaliu3a B CTapIICH IIKOJIC YydYalluecs
MOJIYYatOT HOBBIM OIBIT PEHICHUS MPUKIATHBIX 3a/1ad, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENIeH pPEalbHBIX CHUTyalluid W WHTEPIpeTaluu
MOJIYYCHHBIX  PEIICHWH, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B TPHPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTEMaTHYECKUMH OTKPBITHSAMHU U MX aBTOPaMH.

Kypc obnagaeT 3HAUMTEIBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4depe3 y4eOHBIM MaTepuall, CIOCOOCTBYIOIMMNA (OPMHPOBAHUIO
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HAyYHOTO MHPOBO33pPEHMS, TaK W dYepe3 CHeuu(PUKy Y4eOHOH MesITeNbHOCTH,
TpeOytoien CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToauku oOyueHus anreOpe 1 HayalaM MaTeMaTUYeCcKOro aHalIu3a
JIEKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHS.

CtpykTypa Kypca «Anredpa 1 Hagajla MaTEMaTHUYECKOIO aHAIN3a» BKIIOYAET
CIEAYIOUIME COAEPKATEIbHO-METOIUUECKUE JUHUU: «YUuciaa W BBIYUCICHUS,
«DyHKIMH U TpaQuKny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauana maremaTuueckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPIKATENBHO-METOTUYECKUE
JUHUM M3Y4yalOTCs Ha MPOTSHKEHUH JBYX JIeT OOydeHusi B CTaplied IIKOoJe,
€CTECTBEHHO JIOIMOJIHSASA APYT Apyra U MOCTENEHHO HACHIIAACh HOBBIMU TEMAaMHU U
paznenamu. JlaHHBIA KypcC SBIISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe coaepkaHUE HECKOJbKMX MAaTeMaTHYeCKUX JMCLUMIUIMH:  alredpa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIU3, TEOPHUsI MHOKECTB U Ap. Ilo mepe Toro
KaK yyallluecs OBJaJeBalOT BCE Oosiee MIMPOKUM MAaTeMaTUYECKUM alnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJEINb PEAJIBHOW CUTYallMHU, IPUMEHATH 3HAHUS, IIOJIyYEHHBIE B
Kypce «Anrebpa u Hadajga MaTEeMaTHMYECKOrO aHaju3a», M pelleHus
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOM MaTEMaTUYECKOM 3adadyd, a 3aTeM
WHTEPIIPETUPOBATD ITOJTy4YECHHBIN PE3YyJIbTAT.

ConepxxaTtenbHO-MeTOANYECKAs JTUHUA «YUuciaa U BBIYMCIEHUS» 3aBEpILIACT
(dbopMHpOBaHME HABBIKOB MCHOJIb30BAHUS ACHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAa4yaTo B OCHOBHOW IIKojie. B crapmieil mkone oco00e BHUMAHHE YJIEISETCS
(OpMUPOBAHHIO TPOYHBIX BBIYUCIUTENbHBIX HABBIKOB, BKJIOYAIOMIMX B ce0s
UCIIOJIb30BAHUE PA3JIMYHBIX (POpPM 3alMCU JICUCTBUTEIIBHOIO YHCIA, YMEHHUE
palMOHAIIBHO BBINOJIHATh JEWUCTBUS C HHUMH, JelaTh NPUKUIKY, OLIEHUBATH
pesyabTar. OOyuaromuecss MOMy4yaloT HaBbIKM MNPUOIMOKEHHBIX BBIYMCICHUMH,
BBITIOJTHCHUS JIEWCTBHA C 4YWCJIaMH, 3allMCAaHHBIMA B CTaHAapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUM.

JIunnsa «YpaBHEHUS M HEPABEHCTBA» PEAIMU3YETCA HA TMPOTSIKEHHH BCETO
oOydyeHUs B CTaplield IIKOJIe, IMOCKOJbKY B KaXXIOM pasleiie IporpaMmbl
NPEeIyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3anad. OOydarommecs OBIIAJEBAIOT
pPa3IMYHBIMHA METOJAMHM PELICHHs LEbIX, PAalMOHAIBHBIX, HPPAlUOHAIbHBIX,
[OKa3aTeNbHbIX, JOrapu(MUUECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHUS UCTIOJIb3YIOTCS IIPU UCCIIEA0BaHUN
(GyHKUMNA C TOMOILIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/Jad U 3aJady Ha
HaxXOoXJIeHWE HaumOOJbIIMX W HAUMEHBIIMX 3HaYeHuN ¢yHKuuu. JlanHas
coJlep)kareibHasl JIMHUS BKJIIOYaeT B ce0d Takke (QopMHUpOBaHUE YMEHUMN
BBINIOJIHATD Pacy€Thl Mo ¢opMmysaMm, NpeoOpa3oBaHUsl LENbIX, PalUMOHAIBHBIX,
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UPpPAILMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BbIPAXKEHUN,
colepkalux cTeneHu u Jjorapudmel. brarogaps uzydeHuro anreOpandeckoro
MaTepHaia IPOUCXOIUT ajJbHENIIee pa3BUTHE AITOPUTMUYECKOT0 U a0CTPAKTHOTO
MBIIIJIEHUST y4YallUXcs, (OPMHUPYIOTCS HAaBBIKM JEAYKTHBHBIX PacCyKICHUH,
paboTBl C CHUMBOJBHBIMH (OpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. Aredpa npennaraet 3pQpexkTuBHbIC
WHCTPYMEHTBl Ui PEUIEHUs MPAaKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajady,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

ConepxarenbHo-MeTOoAMYecKass JHHUA «DYyHKIUM ©u TpaduKu» TECHO
IIEPEIIETACTCA C APYTUMH JIMHUAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MOCJIEI0BATENBHOCTh U3yUEHUsI MaTepualia. M3yueHne cTerneHHom, oKa3aTebHOM,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBOMCTB U rpaduKoB,
UCIOJIb30BaHUE (DYHKIMI Uil pelieHus 3a7a4 U3 JIPYrux y4eOHbIX MPEeIMETOB U
pearbHOM JKM3HH TECHO CBSA3aHO KaK C MAaTreMAaTU4YEeCKHM AaHAJIN30M, TAK U C
peleHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM 00ibIlIOEe BHUMAaHUE YIEISAETCS
(bopMHUPOBAHUIO YMEHUS BbIpaXKaTh (hOpMYyIaMU 3aBUCUMOCTU MEXKIY Pa3IMUHbIMU
BEJIMYMHAMH, HCCJIEAOBATh TMOJyYeHHbIE (YHKUUU, CTPOUTh HUX TpaPUKH.
Marepunai 3Toi conepKaTeNbHOM JIMHUY HALIEJIEH HA Pa3BUTHUE YMEHUI U HABBIKOB,
MO3BOJIAIONINX BBIPAXKaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMH B PAa3NU4YHON dopMme:
aHAIMTUYECKOW, Tpaduueckoil W cioBecHOW. Ero wu3ydenwe crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0OOIIEHHIO W
KOHKPETHU3ALIMH, UCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenbHasg JuHUA «Hadama mareMarMdeckoro aHaan3a» IO3BOJSET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a]ad,
JOCTYITHBIX 00YYalolMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpouTh rpaduku GyHKIUNA, OPEAesATh UX HauOOJIbIINE U HAMMEHBIIINE 3HAYEHUS,
BBIUMCIIATH TUIOWAAU QUIYyp U OOBEMBI TEJ, HaXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasg conepKaTeiabHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTHU
IIOCTPOEHUSI MaTEMaTHYECKUX MOJEJIEH pEabHbIX CUTYyalMil, HaXOXKICHUS
HaWJIy4llIer0 PEUICHUs B MPHUKJIAJHBIX, B TOM YHCIIE COLMATbHO-DKOHOMUYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHajau3a CIocoOCTBYyET
pa3BUTHIO aOCTPAKTHOTO, (HPOPMATBEHO-TOTUYECKOTO W KPEATHBHOTO MBIIIJICHHS,
(dbopMUpPOBaHKIO YMEHHI PACTIO3HABATH IPOSBICHUS 3aKOHOB MATEMAaTHKH B HayKe,
TEXHUKe U HucKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOIIMXCSA PE3yJbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHS MAaTEMATUKU KaK HayKH, U UX aBTOPAX.

ConepkaTenbHO-METOANYECKAS JIMHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM
IOCBAIIEHA  JJEMEHTAM TEOPUM  MHOMKECTB. | €OpETHKO-MHOKECTBEHHBIC
IIPEICTABIICHUS [TPOHMU3BIBAIOT BECh KypC IIKOJIBHOM MaT€MaTHKU M IPEIararoT
HanOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHSIONMN BCE pa3/iesibl MaTeMaTUKU U €€
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IPWIOKEHUN, OHU CBS3BIBAIOT PA3HbIE MAaTEMATHYECKUE JUCLUIUIMHBI B €IMHOE
nenoe. 11o3ToMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHMKY ITOHMMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKM M HCIOJIb30BATh €ro s
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hayajla MaTeMaTHYECKOrO0 aHAJINA3a» MNPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTHYECKOIO0 MOJEIMPOBAHUSA, KOTOpbIE IPU3BaHbI
c(OpMHUPOBATH HABBIKU ITOCTPOEHUS MOJIEEN pealbHbIX CUTyalUil, HCCIIEA0BaHUS
ATUX MOJEJIe C MOMONIbIO ammapara ajareOpbl U MaTeMaTHYEeCKOro aHajiu3a U
MHTEPHPETALNN OJYYEHHBIX PE3yJIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaX bl U3
pa3zIenoB MPOrpaMMel, IOCKOJIBKY BECh MaTEpHUall Kypca IUPOKO UCIIOJIb3YETCS IS
peuieHus NpUKIaAHbIX 3anad. [Ipy peleHMH peanbHBIX NPAKTUYECKUX 3a1ad
ydalecs: pa3BUBalOT HAOIIOAATEIbHOCTh, YMEHHE HaXOAUTb 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BAaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobneMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJlay OpraHu3yeTcs B MpOLECCe M3YUYEHMs BCEX TeM Kypca «Anredpa um Hayana
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1u1aHe Ha n3y4yeHue Kypca aareOpsl M Hayall MaTeMaTH4YECKOT0 aHaIu3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Heento B 10 kitacce v 3 yaca B HEACIIO B
11 xmacce, Bcero 3a nBa roga ooyuenus — 170 gacos.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucna 1 BBIYMCICHUSA

Panmonanbabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE JAPOOH, MPOIICHTHI,
OeCKOHEYHbIE  MepHoauYecKkre ApoOu.  ApupMeTHYEeCKHe  Omepaluu  C
panMoHAIBPHBIMU YHCIIAMU, TPE0Opa30BaHMsI YHCIIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3a/1ad U3 Pa3IMYHBbIX OTpaciien
3HAHWUU U PEaIbHOU JKU3HU.

JlelicTBuTeNnbHBIE 4Yucha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckrne ornepanud ¢ JeHCTBUTEIbHBIMU dYHCIaMu. [IpubmmkEHHBIC
BBIUNCIICHUS, IIPABUJIA OKPYTJICHHUS, TPUKUIKA U OLCHKA PE3YyJIbTaTa BBIYUCIICHUM.

Crenenb ¢ wmenbiM  nokaszareneM. CranpaptHas  Qopma  3ammcu
NeUcTBUTENbHOTO yucia. Vcnonb3oBanue mnoaxoxsmied  GopMbl  3alucH
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJ1ad U IPEICTABICHHUS
JIAHHBIX.

Apudmernyueckuii  KOpeHb  HaTypallbHOW  cTemeHu.  JleWcTBus ¢
apuPMETUYECKUMU KOPHSMU HATypaJIbHON CTEIIECHHU.

CHHyC, KOCHHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTAaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPA30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienue HepaBeHcTsa. Meron
VHTEPBAJOB.

Petienue nenbix U ApoOHO-pAIIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pelienue nppaiinoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 33/1a4 U
3a/1a4y U3 pa3IuYHbIX 00JacTeil HAYKH U peabHOM KU3HU.

DyHKUMH U TPaPuku

Oynkuusi, crnocoObl 3amganus ¢yHkuuu. ['padux ¢yskuuu. B3anmbo
oOpaTHbIe (PYHKIIHH.

OO6nacth ompeneneHuss 1 MHOKeCTBO 3HaueHud (yukumu. Hymn yskimm.
[TpomexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUM.

CrenenHas (yHKUMS ¢ HATypajdbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOPHS 71-0i CTEIICHH.



Tpuronomerpuueckass OKpPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTA.

HauaJyia MaTeMaTH4YeCKOI0 aHAJIHN3A

ITocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHusA MMOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE TOCHEAOBATEIBHOCTH.

Apudmernueckas ¥ TeoOMeTpUIECKasi porpeccu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoMeTpHUYeCKOn
nporpeccud. Dopmyiia CIOXKHBIX NMPOLUEHTOB. Mcnonb30BaHWE MPOTPECCUU IS
pELICHUS PeabHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JTOTMKA

MHoskecTBO, onepanuu HajJ MHoOecTBaMM. Jluarpammsel Jitnepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara sl OMUCAaHUS pPeabHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYyTUX YYCOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KVIACC

Yucna 1 BBIYMCICHUSA

HarypanpHble u nensie uncia. [IpusHaku 1eIMMOCTH LENIBIX YUCEL.

CreneHb ¢ pallMOHANIBHBIM TOKa3zaTeraeM. CBOWCTBA CTENECHM.

Jlorapudm yncna. JlecaTuyHbIe U HaTypajIbHBIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3zoBaHue BbIpaKeHU, COIEpPIKALUX Jorapu(MBbl.

[IpeoOpa3oBaHue BBIPAXKECHUM, COAEPXKAIIMX CTEINEHU C PalMOHAIBHBIM
II0Ka3aTelIeM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U1 HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHHU. PellleHre MpUKIIagHbIX 3a7a4 C ITOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPABHECHHM.

CurcreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX
3a]1a4 U 3aJ1a4 U3 pazIu4HbIX 00JaCTe HayKU U peaibHOM )KU3HHU.

DyHKIUHN U rpaguKu

Oynkuus. [Tepuonnyeckue pynkiuu. [IpomexyTku MOHOTOHHOCTH (PYHKIIHH.
MakcuMymbl 1 MUHUMYMbI (pyHKund. HanGomnpinee M HauMmeHblIee 3HAUCHHE
(YHKIIMM Ha IPOMEXKYTKE.

Tpuronomerpuyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[ToxazarenbHas u norapudmuyeckas GyHKIUU, X CBOMCTBA U TPa(UKH.



Hcnonb3oBanue rpadukoB PyHKIIUNA 71l PEIICHHsS] YPABHEHUN U JTMHEHHBIX
CUCTEM.

Wcnonw3oBanue rpadukoB GyHKIUN Uil KCCIEIOBAHMS MPOIECCOB MU
3aBHCHMOCTEH, KOTOpbhIE BO3HUKAIOT MPH PEIICHWH 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havasia MaTeMaTH4€eCKOr0 aHAJIN3a

HenpepsiBable pyHKIMU. MeToa HHTEPBAJIOB JJI PEIICHUS] HEPABEHCTB.

[TpousBoanas  ¢yukuuu. ['eomerpuueckuid W (QU3UYECKUNA  CMBICIT
IIPOU3BOTHOM.

[IpousBoaHble  dnMeMEHTapHBIX  QyHKIUHA.  DOpMynbl  HAXOXKIACHUS
MPOU3BOJHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIIUH.

[TpumeneHue Mpou3BOAHON K MCCIEI0BAHMIO (DYHKIMI HA MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxieHne HauboIbIIero 1 HAaMMEHbILEro 3HaueHus (PyHKIIMU Ha
OTpE3KE.

[IpuMeneHne NPOU3BOAHOM Il HAXOXKACHUSA HAWIY4IllEero pElIeHUs B
NPUKIAIHBIX 3aJayax, s ONpPEAENICHHs CKOPOCTH Ipolecca, 3aJaHHOIO
bopmyoii unu rpaduKom.

[TepBooOpaznas. Tabnuia nepBoOOpa3HBIX.

Wuterpan, ero reomerpuueckuili u (usnueckwii cmbIca. Beraucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue ydebHoro mpenMera «MaremaTtnka» JOKHO 00€CIIeUnBaThH
JOCTIKEHHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CIEAYIOMINX JTUYHOCTHBIX,
METaIpeJAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTrka» XapakTepU3yIOTC:

['paxxtaHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUaIOIIET0Cs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GyHKUMUSAMHY 1 Ha3HAYCHUEM.

[TaTproTHYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaXKJaHCKOW UICHTUYHOCTH, YBOXKEHUS K
MPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYECKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3TUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEU POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a]1a4, PEIICHUM, pACCY X ACHUI; BOCIPUUMYUBOCTHIO
K MAaT€MaTUYECKUM acCIlleKTaM pa3jIMuYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHIATHU U
OT/IbIXa, peryJisipHas pusznueckas akTUBHOCTS); GU3UYECKOr0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pa3auuHbiM  cepaM  NpPOPECCHOHAIBHON  JEATENBHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpILATh OCO3HAHHBIA BBHIOOP
Oyaymeil mnpodeccuu © peann3oBBIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHMYecKOMy OOpa3oBaHHIO U
caMO0Opa30BaHUI0 Ha NPOTSHKEHUM BCEW MU3HU; T'OTOBHOCTBIO K AKTUBHOMY
Y4acTHUIO B PELICHUH IIPAKTUYECKUX 3a/1a4 MaTEMaTUYCCKON HAIPABICHHOCTH.

OKOJIOTHYECKOE BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO JKOJOTHYECKONW KYyJIbTYphl, MOHWMAHHUEM BIIUSHUSA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHUE IIPUPOJHOU M COLUAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOTO  XapaKTepa JKOJOTMYECKUX MpodieMm;
OpHMEHTAlMEd Ha INPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JUI PELICHUA 3a1ad B
00J1aCTH OKpY>Karoleil cpebl, INIAHUPOBAHUS MMOCTYIKOB M OLIEHKHU MX BO3MOMHBIX
MOCJICICTBUUN [T OKPYKAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTI'O ITO3HAHUA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKM W  OOIIECTBEHHOM  MpaKkTUKH, [MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEUECKOH AESTeNbHOCTH, JTAamloB €€
pa3BUTHA M 3HAYMMOCTH JUIA PAa3BUTHUS LWBWIM3ALMM;, OBJIAACHUEM SI3BIKOM
MAaTeMaTUKM M MAaTeMaTUYECKOW KyJIbTypOHW KakK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH INPOCKTHYI) M MCCIEAOBATEIbCKYIO JESATEIbHOCTD
WHJVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3yibTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHOIMU  OClCNUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OeliCMBUIMU.

1)  VYuusepcanvnvie = noznasamenvmvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECccos, o0dyyaowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKPYICAIOWe20  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBbie noruuyeckue JeUCTBUA:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHBIC MPU3HAKA MAaTEMaTUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
ONpe/eNICHUs] TOHATHW; YCTaHABIMBATh CYIICCTBCHHBIH  MpPH3HAK
KJaccu(uKaluy, OCHOBaHUS JUisi O0OOOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IPOBOAMMOTO aHAIN3A;

10



BOCIIPUHUMATh, (OPMYJIUPOBAaTh U  NPeoOpPa3OBbIBATh  CYXKIACHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AVMHUYHBIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUHsl B (akTaxX, HaHHBIX, HAONIONEHUSAX U YTBEPKICHHIX;
npeaiaraTb KpUTEPUU JUUIS BBISBJICHHS 3AKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIeJIaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIFOUEHHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKHUX
YTBEPKJIECHUN (IPsSIMBIE U OT MPOTHUBHOIO), BBICTPAUBATH apryMEHTALUIO,
IPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJEHMSI U BBIBOJIbI;

BbIOMpATh crnoco0® penieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peELIEHUs, BbHIOMpaTh Hauboiee MNOAXOMAUIMI € Y4ETOM
CaMOCTOSTEILHO BBIJIEJIEHHBIX KPUTEPUEB).

bazoBbie HCCICA0BATCIILCKHUC I[GﬁCTBPIH:

MCIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKUI MHCTPYMEHT IMO3HAHUS,
dbopMynIupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEeMYy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUI0, MHEHUE;

IPOBOAUTH CaMOCTOSITENIBHO CIVIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAHME 10 YCTAaHOBJIEHUID OCOOEHHOCTEH MaTeMaTH4eCKOIro
O0BbEeKTa, SIBJICHHUS, NPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BbEKTaMHU, SIBJIICHUSMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBATh 000OIIEHNS U BBIBOABI 110 pe3yjbTaTaM
IPOBEAEHHOIO HAOJIIO/EHUS, UCCIIEOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUII;

IIPOTHO3MPOBAaTh BO3MOKHOE PA3BUTHE NPOLECCa, a TAKXKE BbIIBUTATh
IIPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ nuadopmariueii:

BBISIBIISATH Je(DUUUTHI THPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIs OTBETAa Ha
BOITPOC U ISl PEILICHHUS 3a]1a4u;

BBIOMpaTh  MH(GOpPMALMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POpPMALMIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMmax,
WTIOCTPUPOBATh TpaUUIECKH;

OLICHUBATH HaJEKHOCTD uHbopMaluu 110 CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.
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2)  VuueepcanvHvle KOMMYHUKAmMUEHble  Oelicmeus, 00ecneuusarom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO1eHue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHUS B COOTBETCTBHUH C YCIOBHIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3aJla4yd, KOMMEHTUPOBATh MOJYyUYECHHbBIN Pe3yJIbTaT;

e B X0/€ 00CYXJIeHHS 337aBaTh BOIPOCHI [0 CYIIECTBY 00CYKIAaEMOU TEMBbI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBATh UJICH, HAIICJIEHHbIE HA TIOWCK
pEIICHHs; COMOCTaBISATh CBOUM CYXICHUS C CYXKICHHSIMHU JPYTHX
YYaCTHUKOB JHuanora, oOHapy>KMBaTh Pa3iMuuMe U CXOJCTBO IMO3MIIMM; B
KOPpEeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e TMpPEACTAaBIATh  pe3yNbTaTbl  pElIeHUs  3a/Jayd,  HAKCIIEPUMEHTA,
UCCIIEIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOUPATh (JOpMaT BBICTYIUICHUS
c y4€TOM 3aj1a4 pe3eHTAlMU U OCOOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

e TIOHMMATh U UCIMOJIb30BATh NPEUMYILECTBA KOMAaHIHON U MHANBUIYAJIbHON
paboThl MpU pEHIeHUH Y4eOHbIX 3aJlay; NMPUHUMATH LENb COBMECTHOMN
JESATENbHOCTH, IUIAHUPOBATh  OPraHU3alMI0O COBMECTHOM  paloThI,
pacnpenensatb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaThb NpPOLECC U
pe3ynbTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;

e y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CykKAeHMS, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMU WICHAMH KOMaH/IbI; OLICHUBATh
KauecTBO CBOEro BKJIaJa B OOMIMA TPOAYKT MO  KPUTEPHSM,
chOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuusepcanvrvie pecynamuenwle oeiicmaust, obecneyusaom hopmuposarie

CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTAaBJISITH IIJIaH, AITOPUTM PEILICHUS 3a]1a4H, BEIOMPATh CIIOCOO PEIICHHUS C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIB:

e BIIQJIETh HAaBbIKAMU TO3HABATENLHON pediekcuu Kak OCO3HaHUS
COBEPILIAEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pELIeHHs] MaTEMaTUYECKOH 3a1auH;
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e NPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JIAHHBIX, HAUJEHHBIX OLINOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa MM W YCJIOBHUSIM, OOBSICHSTH
MPUYUHBI JIOCTHXKEHUSI WIM HEJOCTHXKEHUS PE3yJIbTAaTOB JAECATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEIAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTUYECKOTO aHAIU3a»
Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHs AOKHO 00eCredynBaTh JOCTHXKEHHE
CJIEYIOIINX MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KVIACC

Yucna 1 BBIYMCICHUSA

OnepupoBaTh MOHATUAMH: pPALMOHAIBHOE U JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U JIeCATUYHAs JPOOb, IPOLEHTHI.

Beimonuate  apudMernyeckue — omepaldd € PAlMOHAJIBHBIMU U
JNEUCTBUTEIbHBIMU YUCIAMU.

BoinonsaTs npubankEHHbIE BRIYUCICHUS, UCTIONB3YS MpaBUia OKPYTICHUS,
JIeNaTh NPUKUIKY U OLEHKY Pe3yJIbTaTa BHIYMCICHUM.

OnepupoBaTh NOHATUSAMU: CTENEHb C IEJIBIM IOKa3aTeleM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENIBHOTO 4YMCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCH EHCTBUTENIBHBIX YMCEIN AJISl PeIICHUs
MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBatTh MOHATUSMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOTO YIJIA;
UCIIOJIB30BaTh 3aIMCh MIPOM3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
byHKIUN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palHOHAIIBHOE, UPPALMOHANIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BrimonasaTe mpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M peIIaTh
TPUTOHOMETPUUECKNE YPABHEHHUS.

BoinoniHATh peoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W UPpPalUOHATBHBIX
BBIPAKEHUI U peliaTh OCHOBHBIE TUIIBI LIEJIbIX, PAIIMOHAIBHBIX U UPPALIMOHATBHBIX
YPAaBHEHUW U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI 1 HEPABEHCTBA JJI PEIICHUSI MaTEMAaTUUECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00J1acTe HAYKH U peabHOU KU3HH.
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MopenupoBaTh pealibHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATH
BBIDAKEHUSI, YpAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHIO 3ajaud, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM arapara anreopsbl.

DOyHKUUM U rpadPuKu

OmnepupoBaTh MOHATUSAMH: (PYHKITUS, CIIOCOOBI 3amaHus (DYHKIMH, 00IacTh
OTIpeNIelICHUs U MHOXKECTBO 3HA4YeHHM (QyHKIWU, Tpaduk (QyHKIUH, B3aUMHO
obpaTHble (DYHKITUU.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTD (DYHKIMH, HYJIH (DYHKITHH,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 71 pelIeHNs YpaBHEHUH.

Crpoutb M uuTaTh rpaduku TUHEHHON (PYHKIMU, KBAAPATUYHON (DyHKIIMH,
CTENEHHOUN (PYHKIIUU C IEJIBIM MTOKA3aTeIeM.

Hcnonw3oBath rpadukyd QyHKIMA Ui UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEH TIPU PEIICHUH 3a/ad U3 JIPYTUX y4eOHBIX MPEIMETOB M PEabHOU
YKU3HU, BBIpakaTh GOpMyJIaMu 3aBUCHMOCTH MEK/y BEIIMUNHAMHU.

Havana MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh TOHATUSAMHU: IOCIEIOBATEIBLHOCTh, apU(pMeTHUECKas W
reoMeTpuUecKas MpOrpeccu.

OnepupoBaTh TMOHATUSAMH: OECKOHEUHO YOBIBAIOMIAs T'€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIoIIe reOMEeTpUUECKON IPOTPECCHH.

3anaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOTPECCUIA IS PEIICHUs
peaNbHBIX 3314 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JTIOTMKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIlEpaIllMU HaJ MHOXKECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis OMMCAHUS PEaTbHBIX
IIPOIIECCOB U SBJICHUMN, TIPU PEIICHUU 3a1a4 U3 APYTHX YIeOHBIX MPEAMETOB.

OnepupoBaTh  MOHSATHSIMH: ompeieNeHne,  Teopema,  CJENCTBUE,
JI0KA3aTeIbCTBO.

11 KVIACC

YucJia 1 BLIYUCIEHUS

OnepupoBaTh NOHATUSIMHU: HATYypaJIbHOE, IIEJIOE€ YHUCIO; HCIOIb30BaATh
MPU3HAKU JIEIMMOCTH LIEJIbIX YHCEN, PA3JIOKECHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUTA pEIICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, JECATUYHbICE U HATypaJibHBIC
aorapudmel.
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YpaBHeHUS U HEPABEHCTBA

[IpumeHsiTh  CBOMCTBa CTENEHW JJIg [peoOpa3oBaHMsI  BBIPAKECHUI;
ONEPUPOBATh NOHATUAMM: IOKA3aTEIbHOE YPAaBHEHHWE WU HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUS  BBIPAKECHMI, COAEPKAIIMX JIOTapu(pMBI,
ONEpUPOBATH MOHATUAMMU: JIOTAPU(PMHUUECKOE YpPaBHEHHUE U HEPABEHCTBO; PeIlaTh
OCHOBHBIE THUIIBI JIOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemeHus: mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMH: CUCTEMA JIMHEHMHBIX YPABHEHHW M €€ pElIeHUE;
VICIIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUH JUISl PELICHUS ITPAKTUYECKUX 3a]a4.

HaxomuTp pelnieHus mpocTEeUIInX CUCTEM M COBOKYMHOCTEN pPallMOHAIBbHBIX
YPaBHEHHI U HEPABEHCTB.

MopnenupoBaTh peajibHble CUTyallud Ha $3bIKE anre0pbl, COCTaBIATh
BBIDAXKCHUS, YPAaBHEHMS, HEPABEHCTBA MW CHUCTEMBbI II0 YCIOBHMIO 3a/JayH,
UCCIIEJIOBATh MIOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM alllapara ajareopsl.

DyHKUMH U TPaPuku

OnepupoBaTh MOHATUSAMU:  IepuoAnYecKas  (QYHKLUHS, [POMEXYTKH
MOHOTOHHOCTH (YHKUIMH, TOYKH OKCTpeMyMa (YHKIHH, HauOoybliee U
HauMEHblIee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JUIA
UCCle0BaHus PYHKIUH, 3aJJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMU: TpadUKH TOKA3ATENbHOM, JiorapupmMuueckon u
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
WCIIOJIB30BaTh JJIsl PEIICHNS] YPAaBHEHNH U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpaMKy JTMHEWHBIX YPABHEHUN U
MCIIOJIb30BaTh UX JJI PELIECHUS] CUCTEMBI JIMHEHHBIX YPABHEHU.

Hcnonb3oBaTh rpadukd (QyHKIUN Ui HCCIEOBAaHUS MPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

HayvaJsia MaTeMaTH4eCKOI0 aHAIHU3a

OnepupoBaTh MOHATUSIMH: HETIPEPbIBHAS (QYHKIMS; TPOU3BOAHAS (DYHKIIHH,
UCIIOJIb30BaTh TEOMETPUUYECKUM 1 (PU3UUECKUI CMBICI MPOU3BOIHOM I pelIeHuUs
3a/1a4.

HaxoauTs npon3BoAHbIE AIE€MEHTAPHBIX (PYHKIIHH, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITUI.

Hcnonp30BaTh NPOM3BOIHYIO JISl UCCIIENOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSThH PE3yJIbTAThl UCCIIEIOBAHUS K TOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKIACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSIMHU: TMEpPBOOOpa3Has M  MHTErpajg; MOHMMATh
reOMEeTPUYECKUN U (PU3UUECKUN CMBICI HHTErpaa.
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HaxonuTe nepBooOpa3Hbie 2JIeMEHTAPHBIX (QYyHKIINI; BEBIYUCIATH HHTETPa MO
dbopmyne Herorona—JleliOHuiia.

PemaTe mpukiagHbie 3a7a4d, B TOM YHCJIE COIMAIBHO-DKOHOMHYECKOTO M
duznyecKoro xapakrepa, CpeJICTBAMI MaTEMaTUIECKOTO aHAIHN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne

/ HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI
n/n

MHo:xecTBa pALMOHAJIBHBIX U
NEeHCTBUTEJILHBIX YHce). PannoHajabHbIE
YPABHEHUS U HEPABEHCTBA

®ynkuun ¥ rpapuxu. CTeneHs ¢ HeJbIM
NoKa3areJjieM

ApudMeTHYEeCKHU KOPEHb N0 CTENEeHH.
HppanuoHajibHbIe ypABHEHUS] H HEPABEHCTBA

Dopmy.Jibl
4 TpUroHoMeTpuu. TpuroHomerpuyeckue
YPaBHEHUSA

5 ITocienoBaTeIbHOCTH M NPOrPEeCCHH

IloBTOpPEHUE, 00001IeHNE, CHCTEMATH3AIUA
3HAHMH

OBILIEE KOJIMYECTBO YACOB 110
INPOT'PAMME

KoanuyecTBO 4acoB

Bcero KoHnTposbHbIe
padoThI
14 1
6
18 1
22 1
5
3 1
68 4

IIpakTHy.
padoThI

DJIEKTPOHHBIE

(uugposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/
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11 KVIACC

Ne HanMeHoBaHMe pa3ie/ioB U TeM
n/n NPOrpamMMbl

CreneHb ¢ pallHOHAIbHBIM
nokaszareJiem. IlokazaresqbHas
¢ynkuus. IloxkasareabHble
YPaBHEHHS] M HepaBeHCTBA

Jlorapupmuueckas pyHkuus.
2 Jlorapudpmuuyeckue ypaBHeHUs1 U
HEPaBeHCTBA

Tpuronomerpuyeckue PyHKIUHM U UX
rpaguxku. Tpuronomerpuyeckue
HepaBeHCTBa

IIpousBoanas. Ilpumenenne
NPOU3BOAHOM

HNHuTerpas u ero npuMeHeHust
6 CucreMbl ypaBHeHM i

7 HarypajabHble H Hejbie Yuciaa

IToBTOpPEHUE, 06001IEHUE,
CHCTEeMATH3AIUA 3HAHUI

OBIIEE KOJIMYECTBO YACOB 11O
INPOT'PAMME

KoanyecTBO 4acos

IMpakTn4
KoHnTpoibHbIe
Bcero ecKue
padoThI
padoThI
12 1
12
9 1
24 1
9
12 1
6
18 2
102 6 0

JuekTpoHHbIe (MU pOBbLIEL)
o0pa3oBaTe/bHbIE PeCypChl

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://education.yandex.ru/main

https://education.yandex.ru/main

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/
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