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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
ob1iero oOpazoBanus, peaepabHOM padodeit mporpaMmMbl 10 yUeOHOMY MPEIMETY
«Maremaruka» (0a30BbIii ypOBEHb), B COOTBETCTBUMM ¢ KoHuenuuen pa3BUTHS
MaTeMaTtudeckoro oopasosanus B PO (2013), Ha ocHOBe OCHOBHOM 00pa30BaTEb-
HOM mporpammel cpeanero oouiero oopazosanuss MOY CIII Ne 33, a takxe pabo-
yeil mporpammbl Bociutanuss MOY CIII Ne 33.

Peanuzanus nporpammbl 00eclieYuBaET OBJIAJICHUE KIIOYEBBIMU KOMIIETEH-
ITUSIMHA, COCTaBIISIONIMME OCHOBY JIJISI CAMOPA3BUTHSI U HEMIPEPHIBHOTO 00pa3oBa-
HUS, IIEIOCTHOCTH OOIIEKYIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaiga MaTreMaTHUYECKOTO aHaln3a» SIBJISIETCS OJHUM U3
HanOoJIee 3HAYMMBIX B MPOTPAMME CTapIICH IIKOJIBI, TTOCKOIBKY, C OJHOU CTOPO-
HBI, OH 00€CTIeUnBacT HHCTPYMCHTAIBHYIO 0a3y ISl N3YUEHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JIOTMUYECKOEe U aOCTPaKTHOE
MBIIIJICHUE YYallluXCs Ha YPOBHE, HEOOXOIUMOM JUIsl OCBOCHHS KypcoB MH(pOpMa-
TUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTHU. B paMkax JaHHOTO Kypca ydariu-
€Csl OBJIQJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOUN HayKH, KOoTopas GhopMy-
JUPYET CBOU JOCTHIKEHHUS B MaTeMaTHIeCKou (popme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCHENIHOTO OBJAJCHHS 3aKOHAMHU (DM3UKU, XUMHH, OMOJIOTUH, TTOHUMAaHUSI OCHOB-
HBIX TCHJICHIIMA YKOHOMHKH W OOIIECTBEHHOM JKHU3HH, TTO3BOJISICT OPUCHTUPOBATH-
Csl B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPECHHO HCTIONb-
30BaTh WX B MOBCEIHEBHOW KM3HU. B TOXKe Bpems oBlajeHHe aOCTPAaKTHBIMU U
JIOTUYECKA CTPOTMMH MATEMAaTUYECKUMHU KOHCTPYKIMSIMU pPa3BUBAET YMEHUE
HAXOJIUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATh UCTUHHOCTH YTBEPKIACHUS, UCTIOIb30-
BaTh 00OOIIEHNE M KOHKPETH3aIli0, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpEaTHBHOE W KPUTHYECKOE MBINIUICHHE. B X0/e n3ydyeHus aareOpsl U Hadaja Ma-
TEMaTUYECKOTO aHAIM3a B CTAPIICH IIKOJIC yJalluecs MOMydatoT HOBBIM OMBIT pe-
IICHUST TPUKJIAHBIX 33/1a4, CAMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMaTUYECKUX MO-
JIeJiel pealbHbIX CUTYalluid M MHTEPIPETAIIUU MTOTYYEHHBIX PEIICHUHN, 3HAKOMSITCS
C MpuUMepaMu MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe W B MCKYC-
CTBE, C BBIJIAOIIMMHCS MATEMAaTHICCKUMU OTKPBITUSIMH M UX aBTOPAMH.

Kypc obnagaer 3HAYMTENHHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CocOOCTBYIOUMUN (OPMUPOBAHUIO



HAyYHOTO MHUPOBO33PEHUS, TaK M Uepe3 CrenuuKy ydeOHOU NesaTebHOCTH, Tpe-
OyrolIell CaMOCTOATENIbHOCTH, aKKypaTHOCTH, MPOJOKUTENBHON KOHIICHTPAIIUU
BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJTYYEHHBINA PE3yJIbTar.

B ocHoBe meTouku oOydeHus anredpe U HadajiaMm MaTeMaTHYeCKOTO aHaJu-
3a JICKUT EATEIbHOCTHBIM MPUHIUIT 00yUYESHUSI.

CrtpykTypa Kypca «Anredpa v Hadyajia MaTeMaTUYECKOTO aHAJIN3a)» BKITIOYACT
CHEAYIOIINE COAEPKATECIBbHO-METOIUYECKAE JIMHUU: «YHCIa W BBIYUCICHUSY,
«DyHKIMH U TpaduKkny», «YpaBHEHUSI U HEpaBeHCTBay, «Hauana maTemaTuyecko-
ro asHanusza», «MHOXecTBa W JIOTHMKa». Bce OCHOBHBIE COJAEpKATEIbHO-
METOJAMYECKHUE JIMHUU U3YYalOTCsl Ha MPOTSHDKEHUH JIBYX JIET 00y4YeHUs B cTapiiuei
IIKOJIE, €CTECTBEHHO JOMOJIHSASA APYr APYra W MOCTEIEHHO HACHIIIASICh HOBBIMU
TeMaMH W pa3jenamu. J[aHHBIH Kypc SBIISETCS MHTETPATUBHBIM, MTOCKOIBKY 00B-
CAUHSET B ceOe CoJiepKaHNe HECKOJIbKUX MaTEeMaTHYECKUX JUCIMIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIU3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE 0oJiee MMPOKUM MATEMAaTUUYECKUM almapaToMm, y
HUX MOCIE0BATEIbHO (POPMUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh Mate-
MaTUYECKYI0 MOJIeJIb PEAIbHOW CHUTYyallMd, MPUMEHSTh 3HAHUs, MOJYyYCHHBIC B
Kypce «Alrebpa ¥ Hadajla MaTeMaTUYECKOTO aHAJIU3ay, JJIS PEIICHUS] CaMOCTOsI-
TeJIbHO CHOPMYITUPOBAHHON MAaTEMAaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETHUPOBATH
ITOJTyYEHHBIN PE3YJIbTAaT.

ConepxarenbHO-MEeTOMYECKAs JIMHUA «YHHCIa W BBIYMCIICHUS 3aBEpIIACT
dbopMHpOoBaHUE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM IIKoJie. B crapimeit mkosie ocoboe BHUMaHue yaenseTcs Ghop-
MUPOBAHUIO MTPOYHBIX BHIYUCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B CEOSI UCTIONb-
30BaHUE PA3JIMYHBIX (DOPM 3aIKCU ACHUCTBUTEIBHOTO YKCiia, YMEHUE PAllUOHAIILHO
BBITIOTHATH JACHCTBUS C HUMH, JieJaTh MIPUKUJIKY, OIIEHUBAaTh pe3ysibrar. O0yyato-
IIUECS MOJIYYarOT HaBbIKM MPUOIMKEHHBIX BBIYUCICHUH, BBITIOTHEHUS IEUCTBHM C
YHUCJIAMH, 3alIUCAHHBIMU B CTAaHAAPTHOUN (PopMe, UCTIOIH30BaHUS MAaTEMAaTUYECKHUX
KOHCTaHT, OLICHUBAHUS YHCJIOBBIX BhIPAXKEHUH.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHUU BCETO
oOy4eHHUs B CTapIlei IIKOJE, MOCKOJIbKY B KaXXJIOM pasjesie mporpaMMbl Mpey-
CMOTPEHO pEIIeHHE COOTBETCTBYIOIMMX 3amad. OOydaroniuecss OBIAJEBAIOT pas-
JUYHBIMU METOJIAMU PELICHHUS LEIbIX, PAllMOHAIbHBIX, UPPALIMOHAIBHBIX, MOKa3a-
TEJbHBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YpPaBHEHUMN, HEPABEHCTB U
ux cuctem. [lomydeHHbIE YMEHHUS UCTIOIB3YIOTCA MPU UCCIICIOBAHUU (PYHKIMM C
MOMOIIBI0 MPOU3BOJIHOM, PEIICHUN MPUKIAIHBIX 33Ja4 U 3a7a4 Ha HAXOXKICHUE
HanOOJIBIITUX ¥ HAMMEHBIIHNX 3HaUeHUN (PpyHKmu. JlanHas cogepskarenbHas THHUS
BKJIFOYAET B ce0s Takke (POPMHUPOBAHUE YMEHUHN BBITIOJHATH PAcu€Thl Mo Hopmy-
JaM, TIpeoOpa3oBaHusl MENbIX, PAIMOHAIBHBIX, UPPAITMOHATBHBIX U TPUTOHOMET-



PUYECKHUX BBIPAXKEHHI, a TAKXKE BHIPAKEHUH, COAEPKAIINUX CTEIICHU U JIOTapU(PMBI.
bnarogaps nzydyenuro anredpandeckoro Marepuaia mpoucXoauT AajbHeilee pas-
BUTHE AJITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIUICHUS Y4alIuxcs, GOpMHUPYIOTCS
HaBBbIKU JIEAYKTUBHBIX PACCYXJACHHUH, pabOThl C CUMBOJIBHBIMU (opMamu, Mpen-
CTABJICHUSI 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB.
Anre6pa npennaraet 3pPeKTUBHBIE HHCTPYMEHTHI JUJIsl PEIICHUS MPAKTHUECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxxarenpHo-MeToAMYeCKas TUHUS «DyHKIUU U IpaduK» TECHO mepe-
IUIETAETCS C IPYTUMU JIUHUSIMH Kypca, TOCKOJIbBKY B KAKOM-TO CMBbICIIE 3a/1aéT I10-
CJIEIOBATEIbHOCTh M3yYEHUs Marepuana. M3ydeHue CTeneHHOW, MOKa3aTebHOM,
Jgorapu(pMUUECKONl M TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpauKOB,
UCIOJIb30BaHue (YHKIUHI Ui pEelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
peanbHOM )KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U C pelie-
HUEM YpaBHEHHUU M HepaBeHCTB. lIpu 3TOM OonbIIOE BHMMaHUE yaensercs Qop-
MHUPOBAHUIO YMEHUS BBIpaXaThb (OpMyJamMu 3aBUCHUMOCTU MEXAY Pa3IHMYHBIMU
BEJIMYMHAMU, UCCIIEI0OBATh MMOJTyYeHHbIE (YHKLINUH, CTPOUTH UX rpaduku. Marepu-
aJl 3TOM COoJEep KAaTEeJIbHOM JIMHUM HALEJIEH Ha pa3BUTUE YMEHUI M HaBBIKOB, I103-
BOJIAIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B Pa3IU4HON (opme:
aHAIMTHYECKOU, rpaduueckoil U ciioBecHOM. Ero mzyuenue cnocoOCTBYET pa3Bu-
THUIO aJITOPUTMHUYECKOTO MBIILICHUS, CIOCOOHOCTH K OOOOIIEHUI0 M KOHKPETU3a-
LIUH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHast JuHAA «Havana MaTreMaTHyecKoro aHaliu3a IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTPOUTH IrpapuKku PYyHKUIUH, ONPENEsATh UX HAUOOJIbIINE U HAMMEHBIINE 3Haue-
HUSl, BBIYUCIISTD IJI0MaAU PUryp u o0bEMBI TN, HAXOAUTh CKOPOCTU U YCKOPEHUS
npoueccoB. J[aHHas conepkarenbHas JMHUS OTKPBIBA€T HOBBIE BO3MOYKHOCTH I10-
CTPOEHHUSI MaTEeMaTUYECKUX MOJENIe pealbHbIX CUTYyalUid, HAXOXKIACHHUS HauIyd-
HIET0 PElIeHUs B TPUKIAJAHbIX, B TOM YHUCIE COI[MATbHO-3KOHOMUYECKHUX, 3a1a4ax.
3HaKOMCTBO C OCHOBaMH MaTE€MaTUYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO a0-
CTPaKTHOTO, (POPMalIbHO-JIOTUYECKOTO W KPEATUBHOI'O MBILIUIEHUS, (OpMHUpPOBa-
HUIO YMEHHI paclio3HaBaTh NPOSBICHUS 3aKOHOB MATEMAaTUKU B HAYKE, TEXHUKE U
uckyccte. OOyyarolyecs y3HalOT O BBLIAIONIMXCS PE3YNbTAaTax, MOJTYYEHHBIX B
X0JI€ Pa3BUTHs MaTeMaTUKU KaK HAyKH, U KX aBTOpax.

CopeprxarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA JJIEMEHTAM TEOPUM MHOXKECTB. T€0pPETHKO-MHOKECTBEHHBIE IpEA-
CTaBJIEHUS NPOHU3BIBAIOT BECh KypC IIKOJbHONM MaTEeMaTUKA W Mpeaararor
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€



NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IToaToMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY [MOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHON MAaTeMaTHUKU M UCIIOJIb30BaTh €0 JJIs BbIpa-
YKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hadama MaTeMAaTHUYECKOTO aHAIN3a» HPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEeMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPHU3BaHbI CHOPMHU-
pOBaTh HAaBBIKM IMMOCTPOEHUS MOJEJIEH PEalbHBbIX CUTYAallMil, HCCIECAOBAHUSA ITHX
MOJIEJIEN C MOMOIIBIO anmapaTa aaredpbl 1 MaTeMaTU4YECKOro aHallu3a U MHTEp-
IIPETALMM ITOJIYYEHHBIX PE3YJIbTATOB. Takue 3a1aHusl BIUIETEHBI B KaXKIbIM U3 pas-
JIEJI0B IIPOIPaMMBl, ITOCKOJIBKY BECh MaTEpHall Kypca IIUPOKO MCIOJIB3YETCs IS
pelIeHMs MPUKIAIHBIX 3a1a4. [Ipu pemennn peanbHbIX MPAKTHYECKUX 3334 y4da-
HIMecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, ad-
CTparupoBaThCsl, UCIOJB30BaTh AHAJOTUIO, 0000IIATh U KOHKPETU3UPOBATh IPO-
onemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUICHMS MPUKIIAJHBIX 33]1a4
OpraHu3yeTcs B MPOLIECCE U3YUEHUS BCEX TEM Kypca «AnreOpa U Havyajia MaTeMa-
TUYECKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM m1aHe Ha M3ydYeHHE Kypca aireOphl U Hadall MaTeMaTHYeCKOro aHa-
nau3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 Yaca B Heaento B 10 kimacce u 3 Jaca B He-
nemio B 11 xmacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEPALUU C PALUOHAIIb-
HBIMU YHCJIaMH, IpeoOpa30BaHMs YUCIOBbIX BblpaxeHUi. [Ipumenenne npodeit u
IIPOLICHTOB I PELICHUS NMPUKIAAHBIX 3aa4 U3 Pa3IMYHBIX OTpACiIed 3HAHWU U
pEAbHOM KU3HMU.

JleiicTBUTENnbHBIE Uncia. PaloHanbHble U MppallMOHANbHbBIE YKcia. Apud-
METHYECKHE ONEpaluu C AeUCTBUTENbHBIMU UncaamMu. [IpubnmkEHHbIE BBIUUCIIE-
HUs1, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ nenbiM nokasareneM. CtangapTHas ¢popma 3aucu AEHCTBUTEb-
HOro yucia. Mcrnonb3oBaHrue NoAXOoASAIEH (pOpMBI 3aUCH I€UCTBUTEIIbHBIX YACEI
JUISl peLIEHUS] TPAKTUYECKUX 33]1a4 U NPEJCTaBICHUS JaHHBIX.

ApudmMeTruecknii KOpeHb HaTypalibHOM cTeneHu. JlelicTBus ¢ apudmernye-
CKMMU KOPHSIMHM HaTypaJIbHOW CTETICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHO-
MeTpuieckue GopMyJIbl.

YpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Me-
TOJ, UHTEPBAJIOB.

Pemenue nuensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a]ad
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

@OyHkuuu U rpapuku

®yHkus, crnocoObl 3ananng pyHkuuu. ['padux Qynkiuu. Bzaumuo obpart-
HbIe (QYHKIUU.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn Qyskumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.



Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

[TocnemoBarenbHOCTH, CIIOCOOBI 3a7aHUs TOCJIEeAOBATEIbHOCTEH. MOHOTOH-
HBIE MMOCJIEI0BATEIBHOCTH.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuyHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMETPpUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pEIICHUS PEANTbHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONUCAaHUS pPeabHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMoCTy LEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHHU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXXEHU, COEPIKALUX JIOTapU(PMBbI.

[TpeoOpa3oBanue BhIpaXXEHUMH, COAEpPMKAIIUX CTEHNEHH C PAlMOHAIBHBIM IIO-
Ka3aTeJIeM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TUHEHWHBIX YpaBHEHMM. PellleHne MpUKIIaIHbIX 3a1a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUHM, CHUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTh4e-
CKHUX 3a/1a4 ¥ 33/1a4 U3 pa3InYHbIX 00JIacTel HAYKU U peaJbHOU KU3HU.

@OyHkuuu 1 rpadpuku

Oyuknus. Ilepuognueckue ¢yHkuuu. [TpoMexyTKH MOHOTOHHOCTH (DYHK-
Ui, MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbompiiee 1 HanMeHblee 3HaueHue
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronomerpruueckne PyHKITUU, UX CBOMCTBA U TPAPUKH.

[TokazatenbHas u Jorapudpmuyueckas GQyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (yHKIHMN A UCCIETOBAHUS MPOLECCOB U 3aBH-
CHUMOCTEH, KOTOPbIE BOSHUKAIOT IPU PEIICHUH 3a/1a4 U3 IPYTHX Y4eOHBIX MpeamMe-
TOB U PEaJIbHOM KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognas ¢ynkuu. ['eomerpuueckuil U GU3NYECKUN CMBICT MPOU3BO/I-
HOM.

[TpousBoaHbie 31eMeHTapHbIX (QyHKIUN. DopMynbl HaXOXKACHUS TPOU3BO-
HOW CyMMBI, IPOU3BEIEHUS U YACTHOI'O (DyHKLIUH.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAMMEHbLIEro 3HaYyeHus1 (PyHKIUH Ha
OTpE3Ke.

[IpumMeHeHne MpOU3BOJHON I HAXOXKICHHSI HAWIYUIIEro PEeLICHHs B MpU-
KJIQJHBIX 33Ja4ax, JUIsl OMPEIENIEHUsI CKOPOCTH Ipolecca, 3aJaHHOro (HhopMyIioi
WM rpauKoOM.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudyeckuii U (U3M4EeCKuil cMbIci. Beruncienne uHTe-
rpana no gopmyne Hetotona—JleiiOHuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOI‘O InmpcamMcCcTa «Maremarukan» JOJIDKHO oOecrneYnBaTh J0-
CTHJKCHUC Ha YPOBHC CPCIOHCIO O6HI€FO O6p8,30BaHI/I$I ciacayromux JTHYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOTpaMMbl yueOHOTO mpemmera «Ma-
TEMATUKa» XapaKTepU3yIOTCS:

I'paknanckoe BocnuMTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
U OTBETCTBEHHOT'O WI€HA POCCHUICKOr0 OOIECTBA, MPEICTABICHUEM O MaTeMaTHU-
YECKHUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUN, TPOLETYP
IpaXKJaHCKOTO OOIIecTBa (BBIOOPHI, OMIPOCHI U TIp.), YMEHHEM B3aUMOJCHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoja; chOpMUPOBAHHO-
CThIO HPABCTBEHHOT'O CO3HAHMUSI, 3TUUECKOTO MOBEJCHHUS, CBI3aHHOTO C MpPaKTUYe-
CKHM TPUMEHEHHEM JOCTIKECHUN HAYKU U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PEIICHHM, PacCyXJICHUH; BOCIPUUMYHBO-
CTBIO K MAaTEMaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpPMHPOBAHHOCTHIO YMEHHS MIPUMEHSATh MaTEeMaTUUYECKHUE 3HAHUS B WHTE-
pecax 30poBOTro M 0e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37I0POBBIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIM PEXXUM 3aHSITHH U OT-
JbIXa, peryisipHasi pu3nyeckas: aKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHUSA,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe Bociutanue:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3iauuHbIM cepaM MpodecCHOHANbHOMN AEITeTbHOCTH, CBA3aHHBIM C MaTeMaTH-
KOM W e€ NpPUIIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIA BBIOOp Oyaylen
npoeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IUIAHBI, TOTOBHOCTBIO U
CIOCOOHOCTBIO K MaTeMaTH4YECKOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha IpPO-
TSUKEHUU BCEW )KU3HH; TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PELICHUU ITPAKTHYE-
CKMX 3a7ja4 MaTEMaTHYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

C(pOPMUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYphl, IOHUMAHUEM BIIUSHUS CO-
[IMAJIbHO-ODKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW M COLHAIBHOU
Cpelbl, OCO3HAHUEM IJI00AJIBHOTO XapaKTepa HKOJIOTHYECKUX IPOOJIeM; OpHEHTa-
HYell Ha MPUMEHEHHWE MATEeMAaTHYECKUX 3HAHUM JUIsl pelleHus 3a7ad B 00JacTH
OKpY’KalOLEN Cpelbl, IJIAaHUPOBAHMS IIOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX IIO-
CJIEACTBUU JUIs1 OKPY’KAIOLIEH CPEeBbl.

LleHHOCTH HAYYHOI'0 NTO3HAHUSA:

C()OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKHU U OOILIECTBEHHOW MPAKTUKU, TIOHUMAaHUEM MaTeMaTHy4e-
CKOM HayKu Kak c(epbl 4elIOBEUECKOW AESITEIbHOCTH, 3TANOB €€ pa3BUTUA U 3Ha-
YUMOCTH JUIsl Pa3BUTHUA LIUBWIM3ALMU; OBJIAJCHUEM A3BIKOM MAaTEMaTUKU U Mare-
MAaTHYECKOMN KYyJIbTYPOH KaK CPEICTBOM IO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIIECTB-
JATH MPOEKTHYIO M UCCIIEIOBATENBCKYIO AEATEIBHOCTh MHANBUYAIbHO U B TPYII-
Ie.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS MPOTPaMMBI YY4eOHOTO IpeaMeTa
«MaremaTrka» XapaKTepU3YIOTCsl OBJIAJICHUEM YHUBEPCAIbHBIMH HO3HAGAMElb-
HbIMU OelicmBUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUBHLIMU 0elCMBUIMU, YHUBED-
CATILHBIMU Pe2YTISIMUBHLIMU OCCMBUAMU.

1) Vuusepcanvuvie nosnasamensusle oeticmeaus, obecneuusarom popmupo-
sanue 6aA308bIX KOZHUMUBHBIX NPOYECCO8 00YYAOWUXCS (0c80eHUe Memooo8 No-
SHAHUSL OKPYAHCAIOULe20 MUPA,; NPUMEHEHUEe NTO2UYECKUX, UCCe008aMeNbCKUX One-
payuil, ymeHuti pabomams ¢ uHgopmayueii).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
OTpe/ICIICHUS TTOHATHIA, YCTaHABIMBATh CYIICCTBCHHBIA MPU3HAK KJIACCH-
buKkaim, OCHOBaHUA 711 0000IIEHUS U CpABHEHUS, KPUTEPUHU MPOBOIU-
MOTO aHaJIN3a;



BOCHPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYXKIEHUS: YTBEP-
JTUTENbHBbIE U OTPUIATENbHbIC, EAMHUYHBIC, YACTHBIE U OOILIHE; YCIOBHBIE,
BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPE-
yusi B aKTax, JaHHBIX, HAOJIIOJICHUAX U YTBEPKACHUSIX; peAsiaratb Kpu-
TEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNIL;

JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NETYKTUBHBIX U WH-
JTYKTHBHBIX YMO3AaKIIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTBH CaMOCTOSITEIBHO JOKA3aTeJIbCTBA MATEMAaTUUYECKUX YTBEPKIIEC-
HUll (IpsAMbIE U OT IPOTUBHOIO), BBICTPAUBATh ApryMEHTALUIO, MPHBO-
JUTh IPUMEPBI U KOHTPIPUMEPBL; 00OCHOBBIBATh COOCTBEHHBIE CYK/IEHUS
Y BBIBO/JIBI;

BbIOMpaTh croco0 pelieHus: yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pELLEHUs, BBIOMpPATh HanboJee MOAXOASAIMUN ¢ yUETOM CaMOCTO-
ATEJIBHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBrle nccienoBaTelIbCKue JeUCTBUS:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYHUE, MPOOIEMYy,
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OpMUPOBATh TMIIOTE3Yy, APIYMEHTH-
pPOBaTh CBOIO MTO3ULINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIIEA0Ba-
HUE IO YCTAaHOBJICHHIO OCOOEHHOCTEM MAaTeMaTH4eCKOro OOBEKTa, siBJe-
HUSl, IPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXKIY OOBbEKTaMHM, SIBICHUS-
MU, IPOLECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmarueii:

BBISIBIIATE JepumuThl MHPOpPMAINIUU, TAaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a]1a9H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHAJIU3UPO-
BaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAITUIO PAZTUIHBIX
BUJIOB ¥ ()OPM TIPEACTABICHUS;

CTPYKTYPHpPOBaTh HH(POPMAIIHIO, IPEACTABIATh €€ B pa3IMUHbBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHMBATh HANIEKHOCTh MH(POPMAIIUK TIO CAMOCTOSTEIBHO CHOPMYITHPO-
BaHHBIM KPUTEPHSIM.



2) Ynusepcanvrvlie KoMMyHuUKamugHble oeticmausi, obecneuusarom cgopmu-
POBAHHOCHb COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.
OO1uenue:

BOCIIPUHUMATH M (POPMYJIMPOBAThH CYXKJICHUS B COOTBETCTBUH C YCIIOBHSI-
MU U HEJIIMH OOIICHHUS; SICHO, TOYHO, IPAMOTHO BBIPA)XKaTh CBOIO TOYKY
3peHUs] B YCTHBIX M NMUCBMCHHBIX TEKCTaX, JaBaTh MOSCHECHUS IO XOIY
peIIeHus 3aa9H, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yiIbTar;

B X07i¢ 00CYKJICHHS 3a/IaBaTh BOIIPOCHI MO CYIIECTBY 00CYX/TaeMOM TEMBI,
po0JIeMBI, peIlaeMO 3a/1a4M, BRICKA3bIBATh UJICH, HAIlCJICHHBIC Ha TIOUCK
pEIICHUS; COMOCTABIISITh CBOU CYXKACHUS C CY)KICHUSIMHU IPYTUX Y4aCTHU-
KOB JHaJiora, 0OHAPYKUBATh PA3JIMYNE M CXOJICTBO MO3HIINN; B KOPPEKT-
HOU opMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEJICTABISITh PE3YJIBTATHl PEIICHUS 3aJla4M, SKCIIEPHUMEHTa, MCCIIe0Ba-
HUS, IPOCKTA; CAMOCTOSTEIHLHO BEIOMPATh (OPMAT BBICTYIUICHUS C YIETOM
3aj1a4 MPE3CHTAIIMNA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHUYECTBO:

NOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHJMBHIyallb-
HOW paboThI IPH pEeLICHUH y4eOHBIX 3a]a4; IPUHUMATh 11€JIb COBMECTHOU
JeSTEIbHOCTH, MJIaHUPOBATh OPraHU3alMI0 COBMECTHOW paboThl, pacipe-
JeNSTh BUJBI padOT, TOTOBApUBATHCS, OOCYKIATh IMPOLIECC M PE3yJIbTaT
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYMNIOBBIX (hopMax paboThl (00CykIeHUs, 0OOMEH MHEHHH,
«MO3TOBBIE€ LIITYPMbD» U MHBIE); BBINOJIHITH CBOIO 4acTh pabOThl U KOOP-
JUHUPOBATh CBOM ACUCTBHS C APYTMMHU 4YICHAMHU KOMAH[Ibl;, OILICHUBATh
Ka4ueCTBO CBOETO BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOpMyITHpO-
BaHHBIM yYaCTHUKaMHU B3aUMOJICUCTBHUS.

3) Vuusepcanvnvie pecynamuensle Oeiicmesus, obecnevusarom GHopmuposa-
HUEe CMbICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIAH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4E€TOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU MMO3HABATEIBLHOU pedIeKCHM KaK OCO3HAHUs COBEpIIIa-
€MBIX JICUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJCTh
criocobaMu caMOMPOBEPKH, CAMOKOHTPOJIS TPOIecca M pe3yibTaTa pere-
HHUSI MAaTEMaTHYSCKOM 3aJ1auH;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPHU PELLICHUH 3aJa-
YH, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIb-
CTB, IAHHBIX, HAWJIEHHBIX OIIMOOK, BBIIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEJINU U YCIOBUSAM, OOBSACHATH MPH-
YUHBI JOCTUKEHUS WU HEIOCTUKEHUS PE3yJIbTaTOB AEATEIIBHOCTH, HAXO0-
JUTh OLINOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATHUSAMU: PALMOHAIBHOE U JACHCTBUTEIBHOE YHCIIO, OOBIK-
HOBEHHAsI U JeCSITUYHAs 1pOOb, IPOLEHTHI.

BemonuaTe apudmernyeckue onepanyuy ¢ palMoOHaIbHBIMU U JIEHCTBUTEINb-
HBIMU YUCJIAMU.

BbINONHATE TPUOIMAKEHHBIE BBIYUCIECHUS, UCITIOIb3YS MPaBUia OKPYTIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
¢dbopMa 3anucu IeWCTBUTEIBHOIO YUCIA, KOPEHb HATypalbHON CTENEHH; HCIOJIb-
30BaTh MOAXOASAUIYIO (POPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JUIsl pELICHUs MpakK-
TUYECKMX 3aJa4 U MPEICTABICHUSA JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIAECTBO, YPABHEHHUE, HEPABEHCTBO; LIEJIOE, pa-
LAOHAIBHOE, UPPALUOHAIIBHOE YpPaBHEHHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonHsaTh npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W HPPALUOHATBHBIX
BBIPAXEHNUN U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALlMOHAJIBHBIX U UPPALOHAIb-
HBIX YPAaBHEHUH U HEPABEHCTB.

IIpuMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MaTEMaTUUECKUX 3a/1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PEaIbHOM KU3HH.



MonenupoBaTh peanbHbIE CUTyallMd Ha sI3bIKE anreOpbl, COCTaBISATh BbIpa-
YKEHUs, YPaBHEHUs, HEPABEHCTBA 10 YCJIOBHIO 33Ja4M, UCCIIEI0BATh IOCTPOCHHbBIE
MOJIEJIM C UCIIOJIb30BAHUEM anmapara ajareOpsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (QYHKIMS, CIIOCOOBI 3aJaHusl (QYyHKUUHU, 00IaCTh
OTIpe/IeNICHUs] ¥ MHOKECTBO 3HAYCHMH (PyHKIMH, rpaduk (HyHKIUU, B3aUMHO 00-
paTHbIe (PYHKITHH.

OmnepupoBaTh MOHATHUAMHU: YETHOCTb M HEUETHOCTb (PYHKUMHU, HYIU (yHK-
LIUH, TIPOMEXYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouTs U 4nTaTh rpa@uKu JTUHEHHON (PYHKUIMHU, KBAAPATUUHON (DyHKIHUH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpa@uku (pyHKIUNA 711 UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCH-
MOCTEW TPHU PELICHUH 3a4a4d U3 IPYTUX Y4E€OHBIX MPEIMETOB U PEalbHON KU3HH;
BBIPAKaTh (POPMyJIaMH 3aBUCUMOCTU MEXIY BETUUMHAMMU.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh NOHATHSAMU: IOCIEAOBATEILHOCTh, apu(METUUYECKas] U Ieo-
METpPHUYECKasi IPOTPECCHUM.

OmnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBalOIIasi T€OMETpUYecKas IMpo-
rpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIE Fr€OMETPUYECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEW U MPOTPECCUM IS PELLICHMUS
peanbHbIX 337a4 PUKIIATHOTO XapaKTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA anmnapar AJis OMUCaHUsl peajlb-
HBIX TPOIIECCOB U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX TPEIMETOB.

OnepupoBaTh MOHATUSAMU: ONPENEICHUE, TEOPEMA, CIEIACTBUE, T0KA3ATEb-
CTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATHSIMU: HATYpPaJbHOE, 1IEJ0€ YUCIIO; UCIOJIb30BATh MpPHU-
3HAKHU JEIUMOCTH LIENBIX YMCEI, PA3JI0KEHNE YNCIIA HA POCThIE MHOXUTEIH IS
pelIeHus 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[TpumeHsTh CBOWCTBA CTENEHU AJIs MPEoOpa30BaHMs BBIPAKECHHIA; OMEPUPO-
BAaTh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIC
THUIIBI [TOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BrimonHATe NpeoOpa3oBaHus BBIPAXKEHUN, COAEpkKalllUX Jorapu@msl; ome-
pUpPOBaTh NOHATUSAMU: JOrapu(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; pellaTh OC-
HOBHBIE THUIIBI JIOTApU(PMUYECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEILCHME;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peanbHbIE CUTyallMd Ha sI3bIKE anreOpbl, COCTaBISAThH BbIpa-
JKEHHUsI, YPABHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 3aJayd, UCCIEI0BATH
NOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM arapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSIMH: TEpUOAUYECKas (YHKUHS, TPOMEKYTKH MOHO-
TOHHOCTH (PYHKIMH, TOYKH 3KCTpEeMyMa (PYHKIMH, HAauOOJbLIEE U HAUMEHbIIEE
3HaYeHUs] QYHKIUHM HA NMPOMEKYTKE; UCHOIb30BaTh UX JUIsl UCCIEA0BaHUs (DyHK-
1IUH, 33/1aHHOM rpapuKoMm.

OnepupoBath MOHATUAMM: TpadUKH NOKA3ATEIbHOM, JIOrapupMUUecKoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUsS] YPAaBHEHUN U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonb3oBath rpaduku GyHKIMA 111 UCCIEIOBAHUS MTPOLIECCOB U 3aBUCH-
MOCTEHN U3 APYruX y4eOHbIX TUCUHUILINH.

Hayaja MaTeMaTH4YeCKOro aHajImu3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCIIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3aj1ay.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (DYHKIIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATHAMH: MepBOOOpa3Has U MHTETpajl; MOHUMATh IE€OMET-
pudecKuil U GU3NUECKUI CMBICT MHTETpaa.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a7adyd, B TOM YHUCIE COI[MAIBHO-DKOHOMHUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoimuecTBO 4acoB Juexrponnnie (mudpo-  Jomunupyomee
HaumenoBanue pa3jiesioB
n/n Konrpoabusie IIpakTuueckue Bble) 00pa3oBaTeIbHbIe HanpasJ/icHHE
U TeM MPOrpamMMmbl Bcero
padoTbI padoThI pecypchl BOCIIUTAHUSA
MHoOKecTBa pallMOHAIBHBIX U JICH- [lenHocTh Hay4YHO-
1 CTBUTENBHBIX 4ucell. PanimonanbHbIe 14 1 https://resh.edu.ru/subject/51/ | ro mo3Hanus
YpaBHEHUS U HEPABEHCTBA
Oyuknuun 1 rpadukn. CreneHs ¢ . €HHOCTb Hay4YHO-
p Y pac 6 https:/iresh.edu.ru/subject/51/ | o
LIEJIBIM ITOKa3aTeneM ro IO3HAaHM
Apudmerndeckuii  KOpeHb  Nn—oi IlenHOCTH Hay4HO-
3  crenenu. VppanwoHanbHBIE YpaB- 18 1 https://resh.edu.ru/subject/51/ ' ro mo3HaHus
HEHHUS U HePaBEHCTBA
dopmynsl TpUTOHOMETpHH. TpHTO- . €HHOCTb Hay4HO-
4 pMYy P P P 22 2 https://resh.edu.ru/subject/51/ 1 i
HOMETPHUYECKUE YPAaBHEHUS r'0 ITO3HAHMS
. €HHOCTb Hay4YHO-
5 | IlocnenoBarenbHOCTH U IPOTPECCUU 5 https://resh.edu.ru/subject/51/ i i
I'0 IMO3HAHMSA
IloBTOpeHue, 0600IIEHNEe, cCUCTEMA- . €HHOCTh Hay4YHO-
6 P . - 3 1 https://resh.edu.ru/subject/51/ 1 i
TH3aIUs 3SHAHUH I'0 IMO3HAHMSA
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne JuieKTpOHHbIE (Hudpo- JomuHupyomee
HaumenoBanue pasjgesioB u KounrpoJjibHbie
n/n Bcero IIpakTuueckne  Bble) 00pa3oBaTe/bHbIE HanpaBJieHHe
TeM NMPOrpaMMbI padoThI
padoThI pecypcsbl BOCITUTAHUS
CrereHs ¢ palMOHAIBHBIM TOKa- https://resh.edu.ru/subject/51/  IleHnocTh HayY-
|  saTenem. [TokazarenbHast QyHK- 12 1 HOT'O TIO3HAHUS
st [lokazaTenbHbIC ypaBHEHHS
Y HEPaBCHCTBA
Jloraprdmuueckas QyHKITHS. https://resh.edu.ru/subject/51/  IlenHOCTH HayY-
2  Jlorapudmuyeckue ypaBHEHUS U 12 HOTO TTO3HAHMS
HEpaBEHCTBA
Tpuronomerpudeckue QyHKIUH https://resh.edu.ru/subject/51/  IlenHOCTH HayY-
3 | umux rpaduku. Tpuronomerpu- 9 1 HOTO MO3HAHHUS
YeCKHe HEPaBEHCTBA
4 [poussonas. [IprumMeHneHue o4 1 https://resh.edu.ru/subject/51/  IlenHOCTH Hay4-
POU3BOIAHOM HOTO TTO3HAHUS
https://resh.edu.ru/subject/51/ €HHOCTb Hay4-
5  HHrerpan u ero npuMeHeHHUs 9 1 Vi
HOT'O TIO3HAHUS
https://resh.edu.ru/subject/51/ C€HHOCTb Hay4-
6 | Cucrtemsl ypaBHEHHI 12 1 i I
HOT'O TIO3HAHUS
https://resh.edu.ru/subject/51/  IlenHoCTH Hay4-
7 | HarypanbHble U 1IeJble YnCIa 6
HOT'O TIO3HAHUS
g [ToBTOpEHue, 0600IICHUE, CH- 18 5 https://resh.edu.ru/subject/51/  IlerHOCTH HayH-
cTeMaTh3aIsl 3HaHUI HOT'O TIO3HAHUS
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

[10 ITIPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

— Maremaruka: anredpa ¥ Hadaja MaTEeMaTHYECKOTO aHajan3a, FeOMETPHSL.
Anrebpa u Hadasma Marematudeckoro aHamuza, 10-11 xmaccel/ AnMMOB
HI.A., Komsirun FO.M., TkaueBa M.B. u npyrue — M.: [IpocBenienue

— Marematuka. Anrebpa M Hayala MaTeMaTU4YecKOro aHaimsa, 10 kmacc/
Mepsnsk A.I'., Homuposckuii [I.A., [lononckuit B.b., SAxup M.C. — M.:
Benrana-I'pad

— Maremaruka. Anrebpa ¥ Hadajga MareMaTuueckoro aHanmusa, 11 xiacc/
Mepzmsixk A.I'., Homuposckuit [I.A., [lonouckuii B.b., SAxup M.C.; non
penakuueii [Togonsckoro B.E., — M.: Benrtana-I'pad

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

— Maremarnka: anreOpa ¥ Hadaja MaTeMaTUYECKOTO aHalln3a, TEOMETPHS.
Anrebpa u Hauajma MareMaTHdeckoro aHammsa. ba3oBwiii ypoBeHsn: 10
Kiacc: aumakThueckne marepuanbl/ A.I'. Mepsnsak, B.b. IlomoHckui,
E.M. Pabunosuu, M.C. Sxup — M.: Benrana-I'pad

— Maremaruka: anreOpa ¥ Hadajia MaTeMaTUYECKOTO aHallM3a, TEOMETPHUS.
Anrebpa W Hadasla MaTEeMaTHYECKOTO aHaiu3a. ba3oBbiii ypoBeHb: 11
Kiacc: auaakTuueckne marepuanbl/ A.I'. Mepsnsak, B.b. IlomoHckui,
E.M. Padunosuu, M.C. Sxup — M.: Benrana-I"pad

— Anrebpa ¥ Hayajma MaTeMaTHYeCKOro aHaim3a. J(uaakTuaeckue MaTepu-
anpl 10 kmacc: yueOHOe mocobue st 001meo0pa3oBaTeIbHBIX OpraHu3a-
1uii: 6asoBbie U yriayonaeHHbie ypoBHu/ M.U. 1laOynun, TkaueBa M.B.,
H.E. ®enopoBa — M.: IIpocsemieHue

— Anrebpa ¥ Hayajma MaTeMaTHYeCKOro aHaim3a. J(uaakTudeckue MaTepu-
anel 11 kiacc: yueOHoe mocobue st 001eo0pa3oBaTeIbHBIX OpraHu3a-
1uii: 6a3oBbie U yriayoneHHbie ypoBHu/ M.W. [laOynun, TkaueBa M.B.,
H.E. ®enoposa — M.: [IpoceemieHue

— ®opMHUpOBaHKE BHIYMCIUTEIBHBIX HaBHIKOB Ha ypokax matematuku. 10-
11 xmaccel / Xneurok H.H., IBanosa M.B., — M.: Unekca, 2023

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
— https://resh.edu.ru/

— bubmmoreka 1JOK
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