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MOSICHUTEJIbHAS 3AIIMCKA

PaGouast mporpamma ydeOHOTO Kypca «Asredpa U Hadajla MaTeMaTHIECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTeIHLHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
IPEIbSIBISEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanmsanmst mporpamMmbl 0OECTIEUMBACT OBJIAJCHHE KIHOYCBBHIMH
KOMIIETCHIIMSIMH, COCTABJISFOIIMMUA OCHOBY IS CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHMs, IETOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JUYHOCTH OOYJAFOIINXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTH4YECKOTO aHANIM3a» SIBJSETCS OAHUM U3
HauOosee 3HAYMMBIX B MPOTrpamMMe CTapIied IIKOJbl, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECIEeUYMBAET HMHCTPYMEHTANIbHYIO 0a3y s HU3Y4eHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOIMMOM Jii OCBOCHUS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO0 Kypca Yy4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HayKH, KOTopas (popMyJIupyeT CBOU JOCTHXKEHHSI B MaTEMaTHUYECKOM opMe.

Kypc anreOpsl u Hauyan MaTreMaTHYE€CKOro aHalu3a 3aKjIa/IbIBa€T OCHOBY IS
YCIICITHOTO OBJAJEHUS 3aKOHAMHM (U3MKH, XUMHUH, OHOJIOTUH, TMOHUMAHUS
OCHOBHBIX TEHJICHIUH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IMO3BOJISIET
OpUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh MX B MOBCEAHEBHOM XW3HU. B TOXE BpeMs OBIIAJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYECKHMMH KOHCTPYKLHUSIMU
pa3BUBAaeT YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD
YTBEPXKACHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3aluio, abCTparupoBaHue U
aHaJOTruI0, OPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlLIeHHEe. B xone uzyueHus
anreOpbl M Hayajl MaTEMaTUYeCKOro aHaju3a B CTaplied IIKoJe Yydalluecs
NOJIy4atOT HOBBIM OMNBIT PEIICHHUS MNPUKIATHBIX 33a4ad, CaMOCTOSITEIBHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH pEaIbHbIX CUTyallud W HUHTEpIpEeTaluu
MOJYYEHHBIX  PELICHWH, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBbIJAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanm3yeTcsl Kak 4epe3 y4eOHbI maTepuai, CoCOOCTBYIOMINKA (OPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHMS, TaK M dYepe3 creuuduky ydeOHON IesTeabHOCTH,



Tpebyroleit CaMOCTOSATEIIbHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHON
KOHIICHTPAIlMM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAaT.

B ocnoBe metomuku oOydeHuss anreOpe M HauvajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIMUI 00YUYEHMUSL.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATEIbHO-METOANYECKNE JIMHUM: «Yucila W BBIYHUCICHUSY,
«Dyakuun  u - rpadukm», «YpaBHeHHMsT U HepaBeHCTBa», «Hauwama
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPKATENBHO-METOAMYECKUE JIMHUM H3Y4YaroTCs Ha IPOTSHKECHUM JBYX JIET
oOy4deHHUsl B CTapllel LIKOJE, €CTECTBEHHO AOIOJIHAS APYr Jpyra U MOCTEIEHHO
HAChIIAsCh HOBBIMM TEeMaMHU M pasgenaMu. JlaHHBI Kypc  SABISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe CcoAepKaHue HECKOJIbKHX
MaTEMaTHYECKUX JAUCLHUILUIMH: ajreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIN3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak ywamuecs OBJIAZeBalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIEeI0BAaTENIbHO POpMHUpYETCS U
COBEpPLICHCTBYETCSI YMEHUE CTPOMTb MATEMATUYECKYI0 MOJEIb PEAIBHOU
CUTyalluu, TPUMEHITh 3HaHWA, TOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOTO aHaJIN3a», JUISl PELIEHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4H, a 3aTEM UHTEPIIPETUPOBATh MOJyUYECHHBIN PE3yJIbTaT.

CopepxxarenbHO-MeTOaMYECKas JIMHUAS «HUucna M BBIYMCICHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS AEHCTBUTEIbHBIX YHUCET, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IkoJie. B crapmiell mkose oco0oe BHUMaHHUE YJIENSETCA
(OpPMUPOBAHMIO NPOYHBIX BBIYUCIUTENIBHBIX HAaBBIKOB, BKJIOYAKOUIMX B ce0s
UCIOJIb30BaHUE pa3IMUHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPAllOHAJIBHO BBINOJHATh JEUCTBUS C HHUMM, J€iaTh NPUKUAIKY, OLICHUBATH
pe3ynpTaT. OOydarompecss MOJY4YalOT HAaBBIKM NPUOMKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C YMCIIAMM, 3allUCAaHHBIMM B CTaHAapTHOW (dopme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHuss B CTapuiedl MIKoJie, TMOCKOJbKY B KaXIOM paszzesie MNporpamMmbl
IPEIYCMOTPEHO PEIlIEHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs: oBJIaZeBatOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPABEHCTB U UX cucTeM. [lorydeHHble yMEHNs UCTIOJIB3YIOTCS IPU UCCIEA0BAHNN
(GYHKIMI C TOMOIIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXO0XJE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)kareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBIMOJHATh pacdy€rbl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXKE BBIPAKCHUM,



COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  ANTOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUSA YydYalluxcs, (OPMHUPYIOTCS HAaBBIKM JETyKTUBHBIX
paccyxaeHuid, pabOTbl C  CUMBOJIBHBIMM  (GOpMaMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHl MJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAY4YHBIX 3a1a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Y4YECHHUS MaTepurana. N3yuenne CTEIEHHOU,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCIIOIb30BaHUE (DYHKLIMU NI pElICHUs 3ahad U3 JpPYruX y4eOHbIX
IIPEIMETOB U PEANbHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHUW U HepaBeHCTB. lIpu 3TOM 00iblIOE BHUMaHHE
ynemnsieTcs: GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YCHHbIE (YHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msydenue
CIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUU, UCTI0Ib30BAaHUIO AaHAIIOTUH.

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M NMPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYarOIMIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEN0BATh U
cTpouTh rpadukd (YyHKUUN, ONpEAeNsTh HX HauOOJbIIMNE W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH IUiomaad (Uryp U oObEMBI Tel, HAXOIUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUS MATEMATHYECKHX MOJENIEW pealbHbIX CHUTYalHM,
HaxO0XJIECHUS HAWIYYIIETO PELIEHUs B INPUKIANHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTHYECKOIO aHajau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (hOPMAIBHO-IOTHYECKOIO U KPEaTUBHOIO
MBILUIEHUS, (POPMHUPOBAHUIO YMEHHUI pACIIO3HABATh IPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJIAIOIIMXCSl PE3yJIbTaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas TUHUA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBALIEHA  JJIEMEHTaM TEOPHMM  MHOXKECTB. [€OpPETHKO-MHOKECTBEHHBIC
IIPEACTABIICHNS POHU3BIBAIOT BECHh KyPC MIKOJBHOM MATEMATUKH U IPEIJIAraroT



Haubosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
INPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO JaTh BO3MOXXHOCTH IIKOJIBHUKY IOHUMATh TE€OPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MWCHOJIb30BAaTh €ro I
BBIPAKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayala MaTEeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpPbIE IPU3BAHBI
c(OopMHPOBATh HABBIKH MOCTPOEHUS MOJIEIEN peabHbIX CUTYalUi, UCCIIEIOBAHUS
3TUX MOJEJEH C MOMOULIbIO ammapaTa aiaredpbl U MaTeMaTHUYECKOI0 aHajau3a U
MHTEPIPETALUN NIOJyYCHHBIX pE3yNbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIH
U3 pa3/iesioB IPOrpaMMbl, MOCKOJBKY BECh MaTEpHaNl Kypca IIMPOKO MCHOJb3YETCs
JUISL peLeHus] IPUKIAAHBIX 3a1a4. [Ipu pemieHun peaibHbIX NPaKTUYECKUX 3a7ad
ydyaliiecs: pa3BUBAalOT HAOIIOAATENBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETH3UPOBATH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHS BCEX TeM Kypca «Airedpa u Hayana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOGHOM miaHe Ha HM3ydeHHE Kypca aiareOpbl M Haval MaTeMaTHYeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEYHbIE  MepuoAuvecKkue aApodu. ApudpMeruyeckde  omnepauud ¢
palMoOHANIbHBIMU YHCIIAMU, PE0Opa30BaHKs YUCIOBBIX BhIpakeHui. [Ipumenenue
npobeil 1 MPOLEHTOB AJisl PEIIeHUs MPUKIAAHBIX 337ad U3 Pa3IUYHBIX OTpacie
3HAHUU U PEabHOM KU3HMU.

JelictBuTenpHple 4nciia. PalMoOHalbHBIE W UPpPALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaludd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnmxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHNN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENHLHOTO uwncha. Vcmonp3oBaHwe mOAXOASIIe (HOpPMBI  3amucH
JNEUCTBUTEIBHBIX YHUCEN [JI PELICHUS NPaKTHUYECKUX 3aad U IPEACTABICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HaTypaldbHOM  cTemeHd.  JleHcTBus ¢
apu(pMEeTHYECKUMU KOPHAMHU HATYpaJIbHOMN CTETIECHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE IPEOOpPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton uHTEpBANOB.

Pemenue nenbix u [poOHO-paLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbBIX YPAaBHEHUM U HEPABEHCTB.

Pemienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IppuMeHeHnE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTeMAaTHYECKHUX 3a7ad
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodsl 3amaHus ¢GyHkuu. ['paduk  ¢dyskmuu. BzaumHO
oOpaTHbIe PYHKIIUH.

OO6usacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHast pyHKIMS C HATypalbHBIM M IENBIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHS 1-OM CTEIEHHU.



Tpuronomerpudeckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa maTeMaTH4eCKOr0 aHAJIU3a

[locnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE IOCJIEI0BATENBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUEcKas Mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. DopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME NpOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxKecTBamMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa v BIYMCJICHUSA

Harypanpublie u nensie uncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresneM. CBOMCTBA CTEIIECHH.

Jlorapugm uucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHHH, COAEPIKALIUX JTOTAPUPMBI.

[IpeoOpa3oBaHre BBIPAXKEHUN, COAEPKAIIMUX CTENEHH C PalUOHAIBLHBIM
IIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE ypDAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 33a4 C NOMOIIBIO
CHUCTEMBI JIMHEHHBIX YPABHCHUM.

CucreMsl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3ajad M 3aJad U3 PazIu4HbIX OO0JacTell HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPUKH

®Oynkuusa. [lepuoguueckue  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkun. MakcumyMbl 1 MUHUMYMbI GyHKkiuu. HauOosbliee M HamMeHbIlee
3HaYeHHe (PYHKIHNU HA TPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 pELICHUS YPAaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAHUS TIPOLECCOB U
3aBUCUMOCTEHN, KOTOPBhIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHBIX
MPEAMETOB U PEATILHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepriBabie ¢pyHKIIMU. MeTon HHTEPBAIOB JIJIsl pELICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. [eomerpudeckuii ©u  (QU3MUECKUNA  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  dJeMEHTApHBIX  QyHKUUNA.  DOpMyibl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIUHA.

[TpumeHeHne MPOU3BOIHON K MCCIENOBAaHUIO (QYHKIMIT HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HaUYeHUs (QYHKIMKU Ha
OTpE3KE.

[IpumMeneHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIIY4dIlIEero pEIICHUs B
NPUKIAIHBIX 3aJa4yax, [JIs ONpPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIO
bopmyoit uiu rpadpuKoM.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Qusnueckuid cMbIci. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMceTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXKCHHC HAa YPOBHEC CPCAHETO O6IHCFO O6paBOBaHI/I}I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3yJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO TMpeaMmeTa
«Maremartukay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSIMU 1 Ha3HAYECHUEM.

[TaTpuoTnueckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMHM B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUSA,
CBSI3aHHOT'O C NMPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U I€ATEIbHOCTHIO
y4€HOI0; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETroO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjady, peleHnu, paccyXIeHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCTIeKTaM Pa3INYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHWE 3HaHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370pPOBbIO (30pOBOE MUTaHHUE, COANTAHCUPOBAHHBIA PEXKUM 3aHATHI U

OT/bIXaA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAILHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO SKOJOTUYECKOM KYJbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAJIbHO-D)KOHOMHUYECKUX TPOLECCOB HA COCTOSIHUE NMPUPOIHONW M COLUAIBHOU
Cpempl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpHEHTallMe HAa MPUMEHEHUWE MAaTeMaTUYECKUX 3HAHUW JJIs PEIICHUs 3a/lady B
00JIaCTH  OKpyKalolel cpeapl, IUJIaHUPOBAHHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCIEACTBUN JJIs1 OKPY>KAIOILIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAYKH W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEYECKON AesTENbHOCTU, STaloB €€
pa3BUTHS M 3HAYMMOCTH JUIsl PA3BUTHS LMUBUIM3ALMHU; OBJAAECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpPEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YYaAOWuxcs (o0ceoeHue
Memooo8  NO3HAHUSL  OKpYJxHCAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCC1e008ameNbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie ornueckue AenuCTBUs:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTEMAaTUYECKUX
00BEKTOB, TMOHATHUMA, OTHOILICHUW MEXIY MNOHATHAMU; (DOpPMYyIUPOBAThH
OTpeNie]ICHUs]  TMOHATUN, yCTAHABIMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOT'O aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUpPOBaTH W  TPEOOpa30OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIC;

BBISIBJIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOIbBI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpATh HawboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

MCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPOOIEMYy,
yCTaHABJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrOo
o0ObeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
NPOBEAEHHOTO HAOJIOICHUS, UCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MIPOTHO3WPOBATh BO3MOXXKHOE DPAa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMALIUU, AHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1a4u;

BEIOMpAaTh  WHGOpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH Tpaprueck;



e OIICHUBATH Ha/AEKHOCTD uHbopMaIuu o CaMOCTOSITENIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 00ecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ieHue:

e BOCIpUHUMATH U (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TIEJISIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly peUIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTarT;

e B X07€ 00CYXJI€HMS 33]]aBaTh BOIPOCHI [0 CYIIECTBY 00CYXKIAEMOIl TEMBI,
npo6JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIIeHNs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JMaiora, OOHapy»XMBaTh pa3linuvMe W CXOJICTBO IMO3UIIMMA; B
KOPpEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMPEACTABIATH  PE3YJNbTAThl  pEHICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJIOBaHMSI,  TMPOEKTAa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

e IMOHMMATh U  HCHOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUTyJIbHOW pabOThI IpH pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOM J€STENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThl, pacnpeaensTh BUAbl padoT, JOrOBapuBaThCs, 00CYKIaTh IPOLIECC
U pe3yJsibTat padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

e Y4acCTBOBAaTh B IPyNMNoBbIX opMax paboThl (00CYXAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacThb pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Ynusepcanonvie  pezynamuenvie oelicmaus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALINH.

CaMOKOHTpOJIb:

e BIAJACTh HAaBBIKAMU IIO3HABATENbHON pedieKkcuu Kak OCO3HAHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTaTOB;
BIaJeTh CHoco0aMu  CaMONPOBEPKH, CAaMOKOHTPOJIA Ipolecca Hu
pe3yJipTaTa pelieHusl MaTeMaTUYeCKON 3a/1auH;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIGHUBATH COOTBETCTBHE pE3YJbTaTa WEIH U YCIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3YJbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMATHYECKOTO aHAIH3a»
Ha YpOBHE CpelHero oOIIero oOpa3oBaHUsl JIOJDKHO OOecrnedyuBaTh JOCTHXKEHUE
CJIeIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTth MOHATUSIMH: PALMOHAIBHOE U JEHWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JECSTUYHAS APOOb, TPOLIEHTHI.

BoeinmonHATe  apudmeTHueckue — Omepaldd € PALMOHAIBHBIMH U
JNEHCTBUTEIbHBIMU YUCIAMU.

BoinonusaTe npuOImKkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBujla OKPYTICHHUS,
JeJaTh IPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcu JIEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN TSl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BAaTh 3aIMCh [TPOU3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTth NOHATHSMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUs LIENBIX, PAlMOHAIBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE  THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUI U HEPABCHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh pealbHbIC CHUTyalldd Ha S3bIKEe anreOphl, COCTaBISATH
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, HCCIEAOBAThH
MIOCTPOEHHBIE MOJIEIH C UCIIOJIH30BAHUEM aIlliapaTta anreopshl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIHMSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
onpezeNieHusT U MHOXECTBO 3HAueHUM (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMHM, HYJIH
GyHKUIHUU, TPOMEKYTKHU 3HAKOMOCTOSHCTBA.

Hcnonb3oBathk rpaduku GyHKIUN IS PEIICHUS] YpaBHEHUM.

CtpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaIPATUYHONW (PYHKIIUH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBath rpaguku QyHKOUN JUIsE  UCCIENOBAaHUSA IPOLECCOB U
3aBUCUMOCTEN MPU pElIeHUH 3a/1a4d U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH; BBIpAXaTh (HOPMYJIaMHU 3aBUCUMOCTH MEXKTy BETHUMHAMH.

Hauana MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh TMOHATHUSMH: TOCIEAOBATEILHOCTh, apumeTHdeckas u
r€OMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YObIBarolias reoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peaNbHBIX 3aJ1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJl MHOKECTBAMMU.

HNcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar sl ONHCAHUS
peaybHBIX MPOILIECCOB U SIBICHUM, MpU pEHICHUH 3a7ad M3 APYruX ydeOHbIX
IPEAMETOB.

OnepupoBaTb  MOHSTUAMMU: ONpEAEIIEHHUE, Teopema, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KJIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IEJI0€ YHUCIO; MCIOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIa HA MPOCTHIE MHOXUTEIIH
JUISL PELLICHUS 3aa4.

OnepupoBatTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapudPM 4YHCIIa, TECATUYHBIE U HATypalbHBIC
Jorapu(MsbI.



YpaBHeHMs U HEPaBeHCTBA

[IpumensTb  CcBOMCTBa CTemeHW JUid NPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh IOHATHAMM: ITOKA3ATEIBHOE YPAaBHEHHE WM HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHATe  mpeoOpa3oBaHusl  BBIPAXKEHWM, COAEp)KaUIMX Jorapugmsl,
OIEpUPOBATH MOHATHIMHU: JIOTApU(PMUUIECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI IOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenus npocTeNmnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEIICHHE,
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxomuTpe pemeHus npoCcTeUInX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenpoBaTb peajbHble CUTyallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M CHCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM ammapaTa aareOpbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMM: TEpHOAMYECKass  (PYHKUIUA, TPOMEXKYTKU
MOHOTOHHOCTH (DyHKLHH, TOYKM OKCTpeMyMa (YHKIMHM, HauOonibliee U
HauMEHbIlIee 3HAUYCHHUs (QYHKIUMU Ha [POMEXKYTKE; MCIONb30BaTh HUX I
UCClIeIOBaHMsI (PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUKU MOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paXxkaTh UX HA KOOPAMHATHOM MJIOCKOCTHU U
VICIIOJIB30BATh JJIs PELICHUS YPABHEHUI U HEPABEHCTB.

N3o06pakath Ha KOOPJAWHATHON TUIOCKOCTH I'padUKH JMHEHHBIX YpaBHEHUI
Y MCIIOJIb30BaTh UX I PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpaduku (QYHKIMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEHN U3 APYTrUX Y4eOHBIX AUCLMILINH.

Havyana MmaTeMaTH4eCKOro aHaJIn3a

OmnepupoBaTh MOHATUSMU: HEMpepbIBHAs (YHKIUS; MPOU3BOAHAS (DYHKIUU;
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHIT CMBICI POU3BOIHOM AJIsl PEIICHUs
3a/1ad4.

HaxoauTs nNpon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEIEHUS, YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIEN0BaHUs (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIECTOBAHMS K ITOCTPOEHUIO Ipa(hUKOB.

Mcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIy4lIero pELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBaTh MOHATUSIMU: [EPBOOOpa3Hass M  MHTErpaj; IOHUMATH
reoMeTpUUeCKUi U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpas3HbIe 3IEMEHTAPHBIX (DYHKIMA;, BBIYHCIISATH HHTETPA
no popmyne Herorona—Jleibuua.

Pemate mpukiagHple 3aJa4M, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO U
(u3MUECKOro Xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3a.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Maremaruka: anrebpa v Hauajia MaTeMaTHIECKOTO aHaIN3a, FeOMETPHSL.
Anre0Opa u Havana maTemMatudeckoro ananmu3sa, 10-11 kmacce/ Anumos 111LA.,
Konarun FO.M., Tkauesa M.B. u npyrue, AKuoHepHOE 00LIECTBO

«3marensctBo «lIpocBemenre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






