PaGouas nporpamma
10 Y4eOHOMY NmpeaMeTy
«AJredpa ¥ Ha4YaJIa MATEMATHYECKOT0 AHAJIHU32»
10-11 kaacc
MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «Aisredpa 1 Hadajla MaTeMaTUYECKOTO
aHaynn3a» 06a3oBoro ypoBHs i oOywaromuxcs 10-11 kmaccoB pa3paboraHa Ha
ocHoBe PeiepanbHOr0 rocy1apCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa CPEHETO
obmero oOpa3oBaHHMs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBAHMIA,
OPEIbSBISIEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpa3oBanus. Peanuzauusa nporpammsl oOecneyMBAaeT OBJAJCHUE KIIOYEBBIMU
KOMIIETEHIIMSIMY, COCTABJIIOIIMMU OCHOBY JUII CAMOPa3BUTHUSL U HENPEPBIBHOIO
o0Opa3oBaHUsi, LIETOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS JTUYHOCTU O0YYAIOIIUXCS.

HEJIN N3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa v Hauajga MaTeMaTHYECKOTO aHANIM3a» SIBJISETCS OAHUM W3
HanOoJIee 3HAYMMBIX B MPOTIPAMME CTapIliei IIKOJIbI, TOCKOJIbKY, C OJJHOM CTOPOHBI,
OH oOecreurnBaeT MHCTPYMEHTANbHYIO 0a3y /il M3y4YeHHUS BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, @ C JPYroi CTOPOHBI, (POPMHUPYET JIOTUYECKOE U abCTPaKTHOE
MBILIUICHUE Y4YalllUXCsl Ha YpOBHE, HEOOXOIMMOM JJii OCBOCHHS KypCOB
uH(OpMaATHKU, OOIIECTBO3HAHUS, HICTOPUH, CJIOBECHOCTU. B paMkax 1aHHOrO Kypca
y4YallMecss OBJIAJAEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAyKH, KOTOpas
(bopMynupyeT CBOM JOCTHXKEHUS B MaTeMaTUUYECKOil popme.

Kypc anrebpsl 1 Hagasm MaTeMaTUYeCcKOro aHaIM3a 3aKJIabIBa€T OCHOBY AJIS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3UKH, XUMUH, OWOJIOTMH, IOHUMAaHUSA
OCHOBHBIX TEHJACHIIMM SKOHOMUKM M OOIIECTBEHHOM >KW3HHM, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XW3HHU. B TOXKE BpeMs OBIIaJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYECKHUMH - KOHCTPYKLHUSIMU
pa3BUBaeT yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIEHUE. B X0/1€ n3yuenus
anreOppl M HayaJdl MaTeMaTHYEeCKOro aHaiu3a B CTaplied IIKOJE YydJaluecs
IIOJIyYalOT HOBBIM OIBIT pPELIEHUS MPUKIAAHBIX 337a4, CaMOCTOSTEIBLHOIO
MIOCTPOCHUSI MAaTEMaTUYECKMX MOJEJIEH pPealbHbIX CUTyallMi M WHTEpHpETaluu
MOJYYEHHBIX  PELICHWH, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM B MPHUPOAE, HAYKE H B MCKYCCTBE, C BBIJAIOIMIMMUCA
MAaTeMaTHYECKUMU OTKPBITUSAMH U UX aBTOPAMH.



Kypc ob6nagaer 3HAUMTENbHBIM BOCIUTATENIBHBIM IOTEHLMAIOM, KOTOPBIH
peanu3yeTcss Kak 4epe3 y4eOHbI MaTepual, cnocoOCTBYIOUIMI (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK U 4Yepe3 CHEHUPUKY YYEOHOH IesATENbHOCTH,
TpeOyroleit CaMOCTOATEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIbHON
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe MeToaunku 00y4yeHus anredpe 1 HayajlaM MaTeMaTH4ecKoro aHanu3a
JI€KUT AESITEIbHOCTHBIN MPUHIUI 00YUYEHHUSL.

CrtpykTypa Kypca «Anredpa 1 Hayajaa MaTeMaTHYECKOTO aHaIN3ay BKIIOYAET
CHAEAYIOUIME COAEPKATENbHO-METOANYECKNE JIMHUM: «YHcila W BBIYHUCICHUSY,
«DyHKIUYU U rpaduxny, «YpaBHEHUS U HEpaBeHCTBay, «Hayana maTemaTrueckoro
aHanu3a», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COAECPKATEIBHO-METOAUYECKUE
JVUHUM M3y4aroTCsd Ha MNPOTSDKEHHWU JBYX JIeT OOydeHus B CTapLieil IKoJe,
€CTECTBEHHO JOIOJIHASA APYT APYra U MOCTEIEHHO HACBIIIAACh HOBBIMU TEMaMHU U
paznenamu. JIaHHBIN Kypc SIBISI€TCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B
cebe coaepkKaHME HECKOJIbKMX MaTeMaTUYeCKUX JUCUUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHAJIU3, TEOPUs MHOXKECTB U 1p. Ilo mepe Toro
KaK yyaluecs OBJaJIEBAIOT BCE 0oJiee IHMPOKUM MAaTEMAaTUYECKUM allapaTroM, y
HUX TI0CJIEI0BaTeNIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEeMaTHYECKYIO MOJIENIb PEAIIbHOW CUTYalluU, IPUMEHATH 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hayaja MaTeMaTHUYECKOIO aHajau3a», MJs pElIeHus
CaMOCTOSITENIBHO  C(HOPMYJIMPOBAHHOW  MaTeMaTUYeCKOM 3ajau, a 3aTeM
VHTEPIIPETUPOBATH ITOJyYEHHBIN PE3YJILTAT.

CopepxarenbHO-MeTOAUYECKas JIMHUAS «HUucna M BBIYMCICHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIbHBIX YHUCET, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IIkoJjie. B crapmieil mikosiie oco0oe BHUMaHHUE YJIENSETCA
(OpPMUPOBAHNIO NPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIOYAKOUIMX B ce0s
UCIIONb30BaHUE PAa3IMUYHBIX (POpPM 3amucu JEHCTBUTENBHOTO YHCIA, yMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHUMM, J€JaTh NPUKUAIKY, OLICHUBATH
pesynpraT. OOywarouiyecs: NOJy4YarOT HABBIKM NPUOIMIKEHHBIX BBIYHMCICHU,
BBINIOJIHEHMSI JIEHCTBUM C YHMCIIAMM, 3allUCAaHHBIMM B CTaHAApTHOW (opme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUMN.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTHKEHUH BCETO
oOydeHHss B CTapuiel MIKoJie, TMOCKOJbKY B KaXIOM paszzenie MporpamMmbl
IPEIyCMOTPEHO pELICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJAMM PpELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHHI,
HEPABEHCTB U UX cucteM. [losrydeHHbIe yMEHNs UCTIOJIb3YIOTCS IPU UCCIEA0BAHNN
(GYHKIMI C MOMOUIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 33Jad U 33434 Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas



coJlep)kareibHasl JIMHUSA BKJIOYAeT B ce0sd Takke (QOpMUPOBAHUE YMEHMN
BBINOJHATh pacdy€rsl 1Mo (GopMylsiaM, IpeoOpa3oBaHUs LENbIX, PAlMOHAIbHBIX,
UPPALMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TakKKe BBIPAKECHUH,
COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa IPOUCXOANT AalbHENIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUIEHUST ydaluxcs, (OPMHUPYIOTCSI HABBIKM JEAYKTUBHBIX PaCCYXIACHUM,
paboTel C CHUMBOJBHBIMH (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJI€ PaBEHCTB U HEpPAaBEHCTB. Anredpa npeiaraeT 3pPexTuBHbIC
UHCTPYMEHTBl [JIsl PELIEHUS MPaKTUYECKMX M ECTECTBEHHO-HAYYHBIX 3a]ad,
HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

ConepxarenpHo-MeToM4eckass JUHUS «DPyHKIUM U TpaduKW» TECHO
neperieTaeTes ¢ IpyruMHU JIMHUSAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a0aET
MOCIIEIOBATENPHOCTh H3YUEHHS MaTepruana. M3yueHne CTEneHHOM, MOKa3aTeIbHOM,
Jgorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U TPa(UKOB,
UCIOJIb30BaHue (DYHKUMHN JUIsl pelleHusl 3a7a4d U3 JAPYrux Y4eOHbIX NMPEAMETOB U
pEaIbHON U3HU TECHO CBA3aHO KaK C MAaTeMaTHYECKUM aHaJu30M, TaK U C
pelIeHneM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OojblIoe BHUMaHHUE YIEISAETCS
(bopMHPOBAHNIO YMEHHMSI BEIpaXKaTh (POPMyIaMH 3aBUCUMOCTH MEXKIY pPa3IndHbIMU
BEJIMYMHAMH, UCCIENOBaTh ~TMOJIy4YeHHbIE (DYHKIHUU, CTPOUTh UX TpapuKu.
Matepuan 3Toi coJiepKaTenbHON JIMHUM HAllEJIEH HA pa3BUTHE YMEHUHN U HAaBBIKOB,
NO3BOJIAIOIIMX BBIPAYKATh 3aBUCUMOCTU MEKy BEIMUYMHAMU B Pa3IMuHON (opMme:
aHAJIMTUYECKOW, rpaduueckod u cioBecHoil. Ero wusyuenme cmocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas auHMs «Hauama maremMaTtnyeckoro aHajnsa» IO3BOJISET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaKk MaTeMAaTUYECKHX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYMHBIX 00YYarOIMIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb MCCIIEIOBATh U
CTpOUTH TpaduKu PYHKIHA, OPEIEISITh UX HAUOOJIBIINE U HAUMEHBIIINE 3HAYCHHUS,
BBIUUCIATH IJIOWAaAu GUryp u oO0bEMBI Tel, HAXOAUTb CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHasi copep)KaTesibHasi JIMHUSA OTKPHIBAET HOBBIE BO3MOYKHOCTHU
IOCTPOEHUS MaTeMaTUYECKUX MOJeNed peajbHbIX CUTYalWd, HaXO0XIACHUA
HAWIYYILIEro pPelieHusl B MPUKIAIHBIX, B TOM YHCJE COLUATbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHUYECKOTO aHallu3a CIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-JIOTHYECKOTO U KPEATUBHOTO MBIIIJIEHHUS,
(OpMUPOBAHNIO YMEHUH PACIIO3HABATH POSIBICHUS 3aKOHOB MaTEMATUKHU B HAayKe,
TEXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOLUIMXCA pe3ysbTarax,
MOJIyYEHHBIX B XOJ€ Pa3BUTHS MaTEMATHKHU KaK HAyKH, U UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas JIMHUSA «MHOXeCTBa U JIOTHUKA» B OCHOBHOM
IOCBSIIEHA  JJIEMEHTaM TEOPUU  MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHBIE



MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJBHOM MAaTeMaTHKW M MPEIJiararoT
HanOoJiee YHUBEPCAIbHBINA A3bIK, OOBEAUHSIONIMNA BCE pa3/ielibl MaTeMaTUKUA U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MaTEMaTHYECKUE TUCUUILUIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIN $3bIK COBPEMEHHON MaTeMaTUKH M UCIOJb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hayaia MaTeMaTHYECKOrO aHaIM3a» MPUCYTCTBYIOT
TaK)k€ OCHOBbI ~MaTEMaTUYECKOTO MOJECIUPOBAHUS, KOTOPhIE MPHU3BAHBI
c(hopMHUPOBATH HABBIKK IMOCTPOSHUS MOJIEIICH PEATbHBIX CUTYAIIH, HCCIICIOBAHUS
TUX MOJEJIEH C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
WHTEPIpPETALNN MTOTYYEHHBIX pe3yJbTaToOB. Takue 3aaHus BIUIETCHBI B KaXIbId U3
Pa3iesoB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCTIONb3YETCs ISl
pelieHns OpUKIaAHBIX 3a7ad. [Ipu peleHuH peaibHbIX MPAKTUYECKUX 3aaad
ydanyecs pa3BUBAOT HAOJIIOAATENbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETU3UPOBATH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/1a4 OpraHu3yeTcsi B MPOIECCe M3YyUYEeHMsI BCeX TeM Kypca «Auredpa W Havaiia
MaTEMaTUYECKOIO aHATU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yue6GHOM 1m1aHe Ha M3yUYeHUe Kypca alireOphl M HaYal MaTEMATHIECKOTO aHaTN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce u 3 yaca B HEIGNIO B
11 kmacce, Bcero 3a aBa rojga o0ydenus — 170 gacos.



COJEPKXAHUE YYEBHOTI' O KYPCA
10 KIIACC

Yucna v BBIYMCICHUA

Pannonanphpie uyncina. OOBIKHOBEHHBIE U JECATHYHBIE POOH, MPOILICHTHI,
OECKOHEYHBIE  MepHOoaUuYEecKHe  Apodu. ApupmMeruyeckue  omepanud ¢
palroHaIbHBIMU YHCIIaMU, TPE0OPa30BaHUs YMCIOBBIX BeIpakeHu. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciien
3HAHUU U PEAIbHOM KU3HMU.

JevictBuTenpHble  uuciia. PanuoHanbHBIE W MPPALMOHAIBHBIE YHUCITA.
ApudmeTrnueckue omnepaudd ¢ JACHCTBUTEIbHBIMU yHclIaMu. [lpulmmxéHHbIe
BBIYMCJIEHNS, IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BHIUYMCICHUN.

Crenenb -~ ¢ menbiM  nokaszareneM. CranpaptHas Qopma  3amucu
NEUCTBUTENBHOTO  uucna. HMcnonp3oBaHue mnoaxojsiied (GopMmbl  3amucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a7ad W IPEACTABICHUS
JAHHBIX.

Apudmernueckuil - KOpeHb  HaTypaibHOM  cremeHu. JledictBus ¢
apu(pMETUYECKUMU KOPHSIMU HATypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC Y TaHI€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPaABeHCTBA

ToxecTBa U TOXKIE€CTBEHHbIE TPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHuE, KOpEHb YpaBHEHUS. HepaBeHCTBO, pelenne HepaBeHcTsa. Meron
WHTEPBAJIOB.

Petienue uenbix U ApoOHO-PALIMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Pemienune nppanoHaibHbBIX YPaBHEHHI U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKU U peajbHOM KU3HHU.

DyHKUMH U TPaPUKH

OyHkius, crnocoObl 3amanHus GyHknuu. ['paduk  GyHkuu.  B3aumuo
oOpaTHble PYHKITHH.

OObnacTh ompeneneHuss U MHOXECTBO 3HaueHUil pynkuuu. Hymn Qynkumu.
[IpomMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1IEJbIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHS 7-0i CTEIICHHU.



TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauyaja MaTeMaTH4eCcKOro aHajn3a

ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHus MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE TOCIAEAOBATENBHOCTH.

Apudmerrueckas U TeoMeTpuUecKas Mporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpHYeCcKOn
nporpeccun. @opmyiia CIOXKHBIX OPOLEHTOB. lcronp3oBanue mnporpeccuu Iist
pEIICHUs PEeANbHBIX 33Ja4 MIPUKIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepanuu HajJ MHOXXecTBaMu. Jluarpammsl Jilsiepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONUCAaHHS PEabHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB.

OmnpejeneHue, Teopema, Cle/ICTBUE, J0KA3aTENbCTBO.

11 KJTACC

Yuciia 1 BbIYHCICHUSA

HatypaneHbie u neiblie yncna. [IpusHaku 1eIMMOCTH LIEIbIX YUCEIL.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTudynbie 1 HaTypajgbHbIE JOrapu(MBI.

YpaBHeHMs U HEPaABeHCTBA

ITpeoOpa3oBaHne BbIpaXEHUM, COAEPIKALIUX JTIOTaPUPMBI.

ITpeoOpa3oBaHue BBIpRXKEHUH, COAEPXKAIIMX CTENEHH C PalUOHAIBHBIM
IIOKA3aTEIIEM.

[IpuMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIagHbIX 33aa4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPAaBHEHUM.

CucteMbl M COBOKYITHOCTH PAlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX
3a]1a4 U 3a/1a4 U3 pa3Iu4HbIX 00J1aCTE HAyKU U peaJbHON KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus. [lepuonunyeckue pynkiuu. [IpomexxyTku MOHOTOHHOCTH (PYHKIIUH.
Makcumymbl 1 MUHUMYMBI (pyHkuuud. HauGosnbliee W HauMeHblee 3HAYCHHE
(YHKIIMM HA IPOMEXKYTKE.

TpuronomeTrpruueckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpadUKH.



Hcnons3oBanue rpadukoB GyHKIUN 11 pelIeHUsS YpaBHEHUNW M JTMHEHWHBIX
CHUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsi HMCCIEIOBAaHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3aad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajn3a

HenpepoiBHble pyHKIMHU. METO UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[IpousBognast  Qyukmuu. ['eomerpuyeckuii W (QUINYECKUA  CMBICI
IIPOU3BOTHOMN.

[TpousBogubie  saeMeHTapHbIX  GyHKIuA.  DopMysnbl  HAXOXKACHUS
MPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (YHKIIUM.

[IpumeneHnre nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxienne HanOobIIero 1 HauMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlIEero pELICHUs B
NPUKIAIHBIX 3aJayax, [Js ONpPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyIion uiu rpapuKoM.

[TepBoobOpasnas. Tabauia nepBooOpa3HbIX.

Wuterpan, ero reomerpudeckuil u (Qu3Mueckuil cmbica. Beruncienue
uHTerpaia no popmysne Herotona—JleitOuuia.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydebHOro mpenmera «Marematnka» JODKHO 0O0€CIeunBaTh
JOCTI)KCHHUE Ha YPOBHE CPEIHETO 00MIero 00pa3oBaHUsl CICTYIONTUX JTNYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro mpeaMera
«MateMaTuka» XapakTepU3yIOTCS:

I pasx1TaHCKOE BOCIIUTAHMUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUMCKOrOo OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
IpoIeyp TPakIaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aMMOJICHCTBOBATE  C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKUMSIMU ¥ HA3HAYEHUEM.

[TaTproTyecKOe BOCHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY Y HAaCTOSIIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUU B JIPYrMX HayKaxX, TEXHOJOTHUSX, cdepax
DKOHOMHKH.

JIyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAaHHUEM JTYXOBHBIX LEHHOCTEU POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAYKHU U EATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYHBOTO OYIyIIEro.

DcTeTu4ecKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 3a]1a4, PEIICHUI, paCCYKACHHI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DuU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTHYECKUE 3HAHUA B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U
OTJIbIXa, peryJigpHas pu3nuecKkasi akTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYIY, OCO3HAaHHEM IICHHOCTH TPYAOJIIOOMS; WHTEPECOM K
paznuuHbIM  chepam  MpodecCHOHANBHON  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccur U peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha TPOTSIKEHUH BCEH JKU3HU, TOTOBHOCTBHIO K AKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO DJKOJOTUYECKOW KYJIBTYPhl, TOHUMAHUEM BIIUSHUS
COLMATIbHO-9KOHOMUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOTHON M COLUATBHON
CpeIbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodIeM;
OpHEHTAIe Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWUU Ui pEelIeHUs 337ad B
o0JacTH OKpy Karolen cpebl, IIaHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX
MOCITIEACTBUIMA JJIst OKPY KAIOLIEH Cpebl.

[leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKh ¥  OOIICCTBEHHOW MPAaKTUKW, MOHUMAaHHEM
MaTeMaTHYeCKONM HayKd Kak c@epbl 4YeIOBEUECKON MAESTeNbHOCTH, ITAamloB €€
pa3BUTHS M 3HAYUMOCTH JUIS  Pa3BUTHS ITUBUJIN3AINN, OBJAJECHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYypOW KaK CpEICTBOM TIO3HAHMS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOEKTHYID M HCCIIENOBATEIbCKYIO JESITeIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbHI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4E€OHOTO TpeaMera
«MaremaTuKa XapaKTepU3yTCsI OBJIaJICHIEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY, — VHUBEPCANbHLIMU - KOMMYHUKATMUBHBIMU
0elCmeUsMU, YHUBEPCATILHBIMU PecYISIMUBHBIMU OetiCMBUSMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmeus,  obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 0OVUAIOWUXCA (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAIOULe20  MUpa,  NPUMEHEHUE  J0SUYECKUX,
uccnredosamenbCKux onepayuil, yMeHut pabomams ¢ uHgopmayueii).

bazoBeie noruueckue qeUCTBUS:

e BBIABIIATh U XaPaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
ompeseNeHus TMOHSATHI, YCTAaHABIMBATh CYIIECTBEHHBIA MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHU
MIPOBOJIUMOTO aHAJIN3a;



BOCIIPUHUMATh, (OpPMYIUPOBATb U  NIPEeoOpPa3OBbIBATh  CYXKIACHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHsl B (pakTaxX, NAaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npejiaraTe KpUTEPUU AJIs BBISBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JieN1aTh BBIBOJABI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKJIFOUEHUH 10 aHAJIOTHH;
POBOUTD CaMOCTOSITEJIHO JI0Ka3aTeNbCTBa  MaTEeMaTHUYECKUX
YTBEPXKACHUM (MIPsIMbIE U OT MPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH IPUMEPbl U KOHTPHPUMEpPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CYXKIEHUS U BBIBOJBI;

BBIOMpaTh crmoco0 pemieHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BapUAaHTOB pEUICHMs, BHIOMpaTh Hauboiee NOAXOAAINMNA C y4ETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBbie UCciieoBaTEILCKUE ACHMCTBUS:

UCIOJIb30BaTh BOIMPOCH KaK MCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
(GbopMynTupoOBaTL BOIPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBAThH CBOIO [TO3UIINI0, MHEHHE;

IPOBOJIUTH CaMOCTOSITEJILHO CIUIaHUPOBAHHBII HKCTIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0BbeKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
o0BeKTaMu, SIBJICHUAMHU, TIPOLIECCAMHU;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS U BBIBOBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIEA0BaHMs, OLICHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHU;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOLECCa, a TaKKe BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmarueii:

BBISIBIISATH Je(hULIUTHI MHGOPMAIIMH, TAHHBIX, HEOOXOAUMbIX /JI OTBETA Ha
BOIIPOC U ISl pEUIEHUS 33]1a4u;

BbIOMpaTh  MHGOPMAIUMIO U3  UCTOYHUKOB  PA3IMYHBIX ~ THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEICTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKy;

OLICHUBATh HaAEXKHOCTD uHbopMauu 1o CaMOCTOSTEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.



2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom
chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ienue:

e BOCHPUHUMATH U (DOPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMUCBbMEHHBIX TEKCTaxX, JAaBaTh MOSCHEHUS MO XOAY pEeUICHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYCHHbIN PE3yJIbTaT;

e B X0Jie 00CYKJIE€HUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOB JHManora, oOOHapy»MBaTh pa3linuuMe W CXOJICTBO IMO3UIIMMA; B
KOppeKTHOU PopMme hopMyTupoBaTh pa3HOTIACHSs, CBOM BO3PAKEHHUS;

e TMPEICTaBIATH  pE3yNbTaThl  pEIIeHHs  3aJadyd,  JKCIEPUMEHTa,
UCCIIEIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BRIOMPATh (pOpMAT BHICTYIICHUS
¢ Yu€ToM 3aJ1a4 NMpe3eHTAIM 1 0COOCHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTRBO:

e TIOHMMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U UHANBUIYaTbHON
pa®oThl MpHU PEIIEHWH Y4YEeOHBIX 3a/Jay; MPUHUMATh I€JIb COBMECTHOM
JESTENIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenarh BUAbI padOT, IOrOBapUBATHCS, OOCYXAAaTh MPOLECC U
pe3yabTat paboThl; 0000IIATE MHEHHS] HECKOJILKUX JIFOCH;

e Y4YacCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyxkaeHNsI, 0OMEH MHEHUA,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHI M
KOOPAMHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OLICHUBATh
KauecTBO CBOEro BKJIaJa B OONIMH TOPOAYKT MO  KPUTEPUSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOEHCTBUS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecneuusarom ghopmuposanue

CMBICII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3zanusi:

COCTABJISITH IJIaH, aITOPUTM PEIICHUs 3a]1a4H, BHIOMPATH CHOCO0 PEIICHHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALINH.

CaMOKOHTpOJIb:

e BIIQJIETh HaBbIKAMU TIO3HABATENLHON pediekcuu Kak OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUIM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJIa/IETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOLEcca U pe3ysibTara
pelleHns MaTeMaTHYeCKOH 3a7a4u;



e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPU PEILICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pE3yJbTaTa NN W YCJIOBHUSIM, OOBICHSTH
NPUYUHBI TOCTHXKEHUSI WM HEAOCTHXKEHUS PE3YJIbTAaTOB JEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajla MaTeMaTHUECKOTO aHAJIN3a»
Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUs OJDKHO 00eCTeunBaTh JOCTHXKCHHE
CIICYIONINX TPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR:

10 KITIACC

Yucna v BBIYMCICHUA

OnepupoBaTh = NOHATUAMH: PAUUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JECSTHYHAs APOOb, MPOLEHTHI.

BoimonusaTe  apudmMernueckue — Omepaldd € PAUUOHAIBHBIMH |
JNEWCTBUTEIbHBIMU YU CIIAMHU.

BoinonaHsaTe npubInKEHHbIE BEIYMCIICHUS, UCTIOB3Ys MPaBUJIa OKPYTIEHUS,
JeNaTh MMPUKUAKY U OLIEHKY PE3YIbTAaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSMHU: CTEHNEHb C LENbIM IOKa3aTelieM; CTaHIapTHas
dopMa 3ammMcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajJbHOM CTEINEHHU;
UCII0JIb30BATh MOAXOAUTYI0 (hOpMY 3alUCU ACHCTBUTENbHBIX YUCEN AJI PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIa;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO YIJIa Yepe3 00paTHhIe TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BrinonnsaTe npeodpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI U pelliaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

Boinonusate npeoOpa3oBaHUsl 1IENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPKEHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U1 HEPABEHCTBA JJII PELICHUSI MAaTEMATHUYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKU U PEaTbHOU KU3HH.



MonenpoBaTb peajgbHblE CUTYallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQXEHUS, YpPAaBHEHUS, HEpPABEHCTBA II0 YCJIOBHMIO 3aJayM, MCCIIEIOBAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara aiareopsl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (YHKIHS, CTIOCOOBI 3aJaHusa (pyHKUIMU, 001acTh
ONpE/ENICHUs] U MHOXECTBO 3HAUEHUM (QYHKIUM, rpaduk (yHKIUH, B3aUMHO
oOpaTHbIe PYHKIIUH.

OmneprpoBaTh NOHATUSIMH: YETHOCTh U HEUYETHOCTh (PYHKIMU, HYJIH PYHKIINH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBate rpaduku GyHKUNN A peLICHUS] ypaBHEHUIA.

Crpouthk U unuTaTh rpa@uKu JUHEHHON (QYHKIMH, KBaJPATUYHONW (PYHKIIHUH,
CTENEHHON (YHKIMH C LEIbIM IIOKA3aTENEM.

Hcnonp3oBate rpaduku (QYHKIMA JUIS  HCCIEAOBAHUS MPOLECCOB H
3aBHCHUMOCTEH IpU peUIeHUH 3aja4 U3 JPYruX y4eOHBIX NMPEAMETOB M peajbHOU
KU3HU; BbIpaXaTh (OpMyIaMH 3aBUCUMOCTH MEX1Y BEJIMUYNHAMM.

Hauaja maTeMaTH4ecKoro aHajim3a

OmnepupoBaTh < HOHSATUSAMM: IOCIEAOBATEIbHOCTh, apupMeTudeckas H
reoMeTpHUEecKast MPOrPECCUN.

OmnepupoBaTh MNOHATHSIMH: OECKOHEYHO YOBIBAIOIIas TIe€OMETpUYeCcKas
porpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOLIEH reOMETPUUECKON IIPOIPECCUH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUM IS PELICHUS
pealibHBIX 33a]a4 MPUKJIAJIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh NOHATUIMU: MHOXKECTBO, OII€pALIMU HaJl MHOYKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN arlliapaT JIs ONMCAHUs pealbHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB.

OnepupoBaTb  TNOHATUAMU:  ONpEAENeHUE, - TeopemMa,  CJIEACTBHE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yucna v BBIYMCICHUA

OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJOE€ YHCIO0; HCIOJb30BaTh
IIPU3HAKK JEJIMMOCTH LENBIX YMCEII, PA3JIOKEHNE YHCIIa HA IPOCTHIE MHOKHUTEIIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTth NOHATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMHU: Jorapudm 4ducia, JECATUYHBIE U HATypaJbHBIE
aorapu@msl.

YpaBHeHMs U HEPaBEHCTBA



[TpumeHsTh CBOMCTBa CTEHmEHM Uil IPeoOpa3oBaHUsl  BBIPAXKECHUI;
ONEpPUPOBATh NOHATUSAMH: IIOKA3aTEIIbHOE YPAaBHEHHME W HEPABEHCTBO; pEILIATh
OCHOBHBIE THUIIbI [IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHus  BBIPAXKEHMI, COJAEp)KAUIUX JIOrapu(Mbl;
OIEepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI JJOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB.

Haxonuts pemenus npocTeNmnx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN U €€ PEIICHHE;
VICTIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PELIEHUs IPAKTUYECKUX 3a1a4.

HaxomuTpe pemeHus npocTeUInX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAXKECHUS, YPaBHEHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHMIO 3a/a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM ammapaTa aareOpbl.

DyHKUMM U TpaPuKu

OmnepupoBaTh ~ HOHATHSMM:  HEpUOAUYECKass  (PYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (DyHKUMH, TOYKM OKCTpeMyMa (YHKIUHM, HauOonbliee U
HauMEHbIllee 3HA4YCHUS (YHKIUU Ha TPOMEKYTKE; HCIONb30BaTh HUX A
UCCle0BaHus PYHKINHU, 38JJaHHON TpaduKOM.

OmnepupoBarh MNOHATHAMU: TpadUKHU IOKA3ATEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; M300paxkaTh UX HA KOOPAMHATHOM MJIOCKOCTHU U
VCIIOJIb30BATh ISl PELICHUS YPABHEHUN U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaduKU TMHEWHBIX ypaBHEHUH U
VCIIOJIB30BaTh UX I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUN.

Wcnonp3oBate rpadpuku (QyHKUMHA JUIs  HUCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEHN U3 APYTruX y4eOHBIX AUCLMILINH.

Hayana MaTeMaTH4eCKOro aHajIu3a

OmnepupoBaTh MOHATUSAMU: HEMpephIBHAs (YHKIUS; MPOM3BOIHAS (DYHKIUU;
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOAHOM I pEIICHUS
3a/1ad4.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATE TPOU3BOIHBIC
CYMMBI, IPOU3BEICHHUSI, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIIENOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATDH PE3YJIbTaThl UCCIEJOBAHMS K IOCTPOEHUIO I'pa(UKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIydlIero pPELICHHs B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATHUSIMU: TEPBOOOpa3Hass H  HMHTETpaj; MOHUMATH
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



Haxoauts nepBooOpa3Hbie 2IeMEHTapHBIX (QYHKITUI; BRIYUCISATH HHTETPA 1O
dbopmyne Herorona—JleiiOHuiia.

Pemarps mpukiagHbie 3aa4d, B TOM YKCJIE COIMAIBHO-DKOHOMHUYECKOTO H
($u3MYECKOT0 XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaJIN3a.

Tematuueckoe TIaHUPOBAHUE COCTABJICHO C YYETOM II€JIEBBIX IPUOPUTETOB
BOCIIUTATEIFHOTO aCIeKTa MIKOJIBHOTO Ypoka, chopmymupoBanHbix B [Iporpamme
Bocriutanust MBOY COILL ¢ YUOIT Ne 51 r. Kuposa:

* MO0y /1eHrnEe 00yUaroIUXCsl COOJII0IaTh HOPMBI TOBEACHHUS, IPABHIIA OOIICHHUS
CO CBEPCTHUKAMH U MeIarorHuecKuMH pabOTHUKAMHU, COOTBETCTBYIOLINE YKy
o01ieobpa3oBaTeIbHOI OpraHU3alny, YCTAaHOBICHUE U MTOIJCPKKY
n00poxkenaTenbHON aTMochepsr;

*[IpUBJICYEHNE BHUMAHUS 00YUYaIOINUXCS K [IEHHOCTHOMY aCIEKTy U3y4yaeMbIX Ha
ypOKax MpeAMETOB, ABJICHUIA U COOBITUN, MHUIIUUPOBAHUE OOCYKICHUIA,
BBICKA3bIBAaHUI CBOET'O MHEHUS, BEIPAOOTKH CBOETO JTUYHOCTHOT'O OTHOILEHHUS K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Koutpoabsuble IIpakTuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoecTBa palluOHAIBHBIX U
1 €MCTBUTEIBHBIX Yncel. PalimoHalbHbIE 14 1 bubmorexa [IOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyaknuu u rpadgukn. CTeneHsb C MeIbIM 6 bubmmoreka [JOK
rokazaTesieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O1 CTETICHU. 18 ) Bu6muotexa [JOK
HppanuonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIIsl
4 T HPFOI}{IOMGT un. TpUrOHOMETPHUUECKHUE 22 1 bubmorexa [IOK
p pHi- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 TTocnenoBaTeILHOCTH U IPOTPECCUN 5 bubmorexa OK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 ) but6mmoreka [IOK
3HAHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabusbie IIpakTuueckue
n/n NMpPorpamMmbl Bceero o0pa3oBarTe/ibHbIE
padoThI padoTsbI
pecypchbl
CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIIeM.
1 [TokazarenpHas ¢pyHkums. [lokazarensHbIe 12 1 bubmorexa OK
YHROIL https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudpmuyeckas KITHSI.
2 HOFapI/IiMI/I‘IeCKI/Ie q)y:BIfIleHI/ISI u 12 bubmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KITUU U UX
3 rpa(bm(n T IPJIFOHOMeT(bpi,feclliﬂe 9 1 bubmmorexa LIOK
P 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bubmunoreka LIOK
4 IT T i 24 1
POMSBOAHAIL. LIPUMCHCHIE HPOISBOHAQ https://m.edsoo.ru/f11c4afd
bubmunoreka LIOK
> Hurerpait i ero npuMeHeH A ? https://m.edsoo.ru/f11c4afd
. bubnuoreka [{OK
6 CHCTeMbl ypaBHeHHi 12 ! https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
7 H 6
ATYPAIBHBIC H LICIBIC JHCa https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000MIEHNE, CUCTEMATH3AIIHS bubmunoreka LIOK
8 . 18 2
3HAHUMN https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




