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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydarormuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeiepaabHOroO rOCyAapCTBEHHOTO0 00pa30BaTEIbLHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHusi, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAJAMIMI POCCUUCKOIO
oOpazoBanusi. Peanuzanus mporpamMmbl OOECHEUYMBAET OBJIAJIEHUE KIHOYEBBIMU
KOMITETEHIIUSIMHU, COCTaBIISIOIIMMHU OCHOBY JJIsi CAMOPA3BUTHSI U HEMPEPHIBHOTO
00pa3oBaHusi, EJIOCTHOCTh OOLIEKYIBTYPHOTO, JMYHOCTHOTO U MO3HABATEILHOIO
Pa3BUTHS JIMYHOCTH O0yUYarOIIUXCA.

HEJIN N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTHYECKOTO aHAIIM3a» SIBIICTCS OTHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIed MIKOJIbI, IMOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIeYrMBaeT HWHCTPYMEHTAIbHYIO 0a3y Uis HW3Y4YeHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrol CTOPOHBI, POPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MBINUICHUE YYallUXCs Ha YPOBHE, HEOOXOIWMOM JJII OCBOCHUS
KypcoB WH(MOPMATHKH, OOIIECTBO3HAHMS, HWCTOPWUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJIEBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBpPEMEHHOM
HayKH, KOTOpast GOpMYJIHPYET CBOU JOCTHKECHUS B MaTEMaTHIECKOH dopMme.

Kypc anrebpsr 1 Hagasm MaTeMaTHYeCKOTo aHAIM3a 3aKJIabIBaCT OCHOBY JIS
YCHENIHOTO OBJAJCHHUS 3aKOHAMU (U3UKH, XUMUW, OWOJIOTHHU, TOHUMAHUS
OCHOBHBIX TCHJICHIIMM OSKOHOMHUKH ¥ OOIIECTBEHHOW JKW3HH, IIO3BOJISCT
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEAHEBHOW XKH3HU. B TOXXe Bpemsi OBIaJCHHE
aOCTpaKTHBIMA U JIOTUYECKH CTPOTHMH MaTEeMAaTHYECKUMHU KOHCTPYKITUSIMU
pa3BUBAaET YMEHHE HAaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUSI, KCTIOJIB30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue u
aHAJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBINIICHHE. B X0/1e n3yueHus
anreOppl W HadaJdl MAaTeMaTHYeCKOro aHaiu3a B CTapIiied IIKOJE ydJalluecs
MOJIY4atOT HOBBIM OMBIT PEMICHUS TMPUKIATHBIX 3adad, CaMOCTOSITEIIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENICH pPEabHbIX CUTyalluidi W WHTEPIpETAIlun
MOJNyYEHHBIX  PEIIeHWH, 3HAKOMATCA C  TNpPUMEpaMHU  MaTeMaTHYECKHX
3aKOHOMEPHOCTE B TPHpPOJAE, HAyKe U B HCKYCCTBE, C BBLIAIOIIMMHUCS
MaTEeMaTHYECKUMU OTKPBITHUSMU B UX aBTOPaMH.

Kypc obnamaer 3HAUWTETHHBIM BOCHUTATEIHHBIM TOTECHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONUN (OpMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W Yepe3 CHEelUPUKYy Yy4eOHOH IesATEIbHOCTH,



TpeOyromen CaMOCTOSTEIIBHOCTH, AKKypaTHOCTH, IIPOAOJDKATEIIBHOU
KOHIIEHTPALlMM BHUMAHWs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAT.

B ocHoBe MmeTonuku oOydyeHHs anreOpe W HayajgaM MaTeMaTH4ecKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEeHMUS.

Crpykrypa Kypca «Anredpa ¥ Hayalaa MaTeMaTUYECKOTO aHAJIN3a» BKIOYAET
CIEAYIOUIME COAEPKATENbHO-METOANYECKNE JIMHUM: «Yucila M BBIYHUCICHUSY,
«Dyukmuun  u - rpadukm», «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTH4ecKkoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATENBHO-METOAMYECKUE JIMHUM H3Y4YaroTCs HA MPOTSHKECHUU JBYX JIET
oOy4deHHusl B CTapllel ILIKOJE, €CTECTBEHHO AOIOJHAS APYr Jpyra U MOCTEIEHHO
HAChIIAsCh HOBBIMM TE€MaMHU W pasgenaMu. JlaHHBIM Kypc  SBISIETCSA
UHTETPaTUBHBIM, IIOCKOJIbBKY OOBEIUHSET B cebe coiepKaHhue HECKOJIbKUX
MaTeMaTHUYECKUX AUCLHUIUIMH: alreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaIIN3,
Teopusi MHOXecTB U JAp. [lo Mepe Toro kak ywamuecs OBIIA[E€BalOT BCE Oosee
IMIMPOKUM MATEMATUYECKUM aliapaToM, Y HUX MOCIEI0BATEIbHO (POPMUPYETCS U
COBEpPLICHCTBYETCSI YMEHUE CTPOMTH MATEMATUYECKYI0 MOJENb PEATBHOU
CUTyalluu, TPUMEHITh 3HaHUA, MOJy4YeHHbIE B Kypce «AnreOpa u Hauana
MaTEMaTHYECKOI0 aHaJIN3ay, JUISl PELIEHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATH MOJyUYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOAUYECKas JIMHUS «Hucna M BBIYMCICHUS) 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS AEHCTBUTEIbHBIX YHCE, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IIkoJjie. B crapmiell mkose oco0oe BHUMaHHUE YIENAETCA
(OpPMUPOBAHNIO NPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIIOJIb30BAaHUE pAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPalOHAIIBHO BBINOJHATh JEUCTBUS C HHUMM, J€jaTh NPUKUAIKY, OLICHUBATH
pe3ynpTaT. OOydarompecss MNOJYy4YalOT HAaBBIKM MPUOMIKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C YHUCIAMM, 3allUCAaHHBIMM B CTaHAapTHOW (dopme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSKEHUM BCETO
oOydeHHss B CTapuiel MIKoJe, MOCKOJbKY B KaXXKIOM paszfelie NporpaMMbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs: OBJIaJEeBaIOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPABEHCTB U UX cucteM. [lorydeHHbIe yMeHns UCTIOJIb3YIOTCS IPU UCCIEA0BAHNN
(GYHKIMI C TOMOUIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 3334 Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJlep)kareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBINOJHATh pacdy€rbl 1Mo (opMylsiaM, NpeoOpa3oBaHusl LENbIX, PALMOHAIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUN, a TAKXKE BBIPAKCHUM,



collepXKaluX CTemeHu M Jyorapudmel. braromaps H3ydeHHIO anredpanyeckoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YydYaluxcs, (OPMHUPYIOTCS HAaBBIKM JETyKTUBHBIX
paccyxJieHuid,  pabOThl C  CHUMBOJIbHBIMU  (GOpMaMH,  MPEACTABJICHHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npenigaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI JJIs pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAuYeckass JuHUA «DyHKIMM U TpaduKW» TECHO
NeperIeTaeTcs ¢ APYruMHU JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
IIOCJIEN0BATENBHOCTD W3YyYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NIl pelIeHus 3aa4 U3 APYruxX y4yeOHBIX
MPEAMETOB U PEAJbHOM KU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHaJM30M,
TaK W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM 00iblIOE BHUMaHHE
ynemnsieTcs: GopMHpPOBaHUIO YMEHHUS BBIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YCHHbIE (PYHKIMH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
YU HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, rpadudueckoir u crmoBecHOW. Ero m3yuenwme
CIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
000011IEHUIO U KOHKPETU3ALMH, UCTIOIb30BAHUIO aHAJIOTHA.

CopnepxarenpHasd nuHusA «Havama mMaremMaTH4ecKOro aHaiv3a) I03BOJIAET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ad4,
JOCTYMHBIX 00YYarOIIMMCS, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTb MCCIIEI0BATh U
cTpouTh rpadukd (YyHKUUH, ONpEAeNsATh HX HauOOJbIIMNE W HAUMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOWAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHusl TmpoueccoB. JlaHHas colepxkKaTenapHas JMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MAaTEMATHYECKUX MOJEIEW pealbHbIX CHUTYalHM,
HaxXO0JICHUS HAWIYYIIETO PELICHUs B IPUKIANHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOIO aHajau3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (HOPMATBHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHKE M HucKkyccTBe. OOydarommecss Y3HAIOT O
BBIJIAIOIIMXCSL pE3yJIbTaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HayKH, U UX aBTOpax.

CopnepxkaTeapbHO-MeTOANYECKast JIMHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  DJJEMEHTAM  TEOPUUM  MHOXKECTB.  T€OpETUKO-MHOKECTBEHHBIC
IIPEACTABICHNS NPOHU3BIBAIOT BECHh KYPC IIKOJBHOM MATEMATUKH U IPEIJIararoT



HauboJee YHUBEPCATBHBIN S3bIK, 00bEIUHSIONINN BCE pa3/ielbl MaTEMATHKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY IOHUMATh TE€OPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MWCIOJIb30BAaTh €ro I
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayala MaTeMaTHUYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OopMHPOBATh HABBIKM MOCTPOEHUS MOJIETIEN peabHbIX CUTYalUi, NCCIIEAOBAHUS
TUX MOJEJEH C MOMOULIBIO ammapaTa aiaredpbl U MaTeMaTHUYECKOTO aHajau3a U
MHTEPIPETALUK NOJyYCHHBIX pe3ynbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIN
U3 pa3/iesioB IPOrpaMMbl, MOCKOJBKY BECh MaTEpHaNl Kypca IUPOKO HUCHOJb3YyeTCs
JUISL peleHus] IPUKIAAHBIX 3a1a4. [Ipu pemenun peabHbIX NPaKTUYECKUX 3a7ad
ydalyecs: 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 «Anredpa M Hayana
MaTEMaTUYECKOrO aHaJInu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPXAHUME YYEBHOI'O KYPCA
10 KJTACC

Yucia 4 BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudpMeruyeckue  omnepauud ¢
palMoHANIbHBIMU YHUCIIAMU, PE0Opa30BaHKs YUCIOBBIX BbIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEIleHUs MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpacie
3HAHUU U PEAbHOM KU3HH.

JelictBuTenpHple 4nciia. PalMoOHalbHBIE W UpPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnmxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYNCICHHN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas (opma  3ammcu
JNEHUCTBUTENHLHOTO uwncna. Vcmonp3oBaHwe moaXoAsmie (OpMBI  3amucH
JNEWCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTHUYECKUX 3aad U NPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypaldbHOM  cremeHd.  JledcTBus ¢
apu(pMEeTHYECKUMU KOPHAMHU HATYpaJIbHOM CTETEHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHBIE TIPEOOPaA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (HOPMYIIBI.

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

Pemenue nenpix u [poOHO-PaLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbIX YPAaBHEHUM U HEPABEHCTB.

Pemenue TpuroHOMETpUYECKUX YpaBHEHUM.

[IpyuMeHeHNE ypaBHEHU U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHYECKHUX 3a7ad
W 3a71a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.

DyHKIUN U TPAPUKH

Oynkums, crnocodbl 3amaHus GyHkuu. ['paduk  dyskiuu. BzaumHO
oOpaTHbIe PYHKIIUHU.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (DYHKLINU.

CrenenHast pyHKIMS C HATypalbHBIM U LEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpPHS 1-OM CTEIIEHHU.



TpuroHomeTpuyeckas OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauasia MaTeMaTH4eCKOI0 aHAJIU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE TOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME NPOrpeccuu s
pELIEHHUs peAJIbHBIX 33/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxKecTBamMu. [uarpammbl Ditnepa—BenHa.
[IpumMeHEeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresneM. CBOMCTBA CTEIIECHH.

Jlorapugm uucna. JlecaTuyHble U HaTypaabHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBanue BbIpaXEHH, COEPIKALIUX JTOTApUPMBI.

[IpeoOpa3oBanre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PaAlUOHAIBLHBIM
IIOKAa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaIHbIX 337a4 C NOMOILBIO
CHUCTEMBI JIMHEHHBIX YPABHCHUM.

CucreMsl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 Pa3IU4HbIX o0JacTeld HayKd M peaJbHOU
KU3HU.

DyHKUMH U TPaPUKH

®ynkumsa. [lepuoguueckue  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH
¢ynkun. MakcumyMbl 1 MUHUMYMbI GyHKiuu. HauOosbliee m HamMmeHbIlee
3HaYeHHE (PYHKIHNU HA TPOMEXKYTKE.

Tpuronomerpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnons3oBanue rpadukoB GyHKIUI A pelIeHUs YPaBHEHUN U JIMHEWHBIX
CHCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN JUISI WCCIIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOpBhIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHbIX
MPEAMETOB U PEATLHOMN KU3HMU.

Havana maTeMaTH4eCKOI0 aHAJIN3a

HenpeppiBable ¢pyHKIIMU. MeTon HHTEPBATIOB 7Sl pELICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpuyeckuii ©u  (QU3MYECKUNA  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  dJeMEHTApHBIX  (QyHKUUNA.  DOpMydbl  HAXOXKIACHUS
IIPOU3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIUHA.

[TpumeHeHne MPOU3BOIHOM K MCCIENOBAaHUIO (QYHKIIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HauYeHUus (QYHKIMKU Ha
OTpE3KE.

[IpumMeneHne NPOU3BOJHOM U HAXOXKACHUS HAWIIY4dIlIEero pELICHUs B
NPUKIAIHBIX 3aJa4yax, [JIs ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIO
dbopmyoit uu rpadpuKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WNHuterpan, ero reoMerpuyeckuii W (Quanueckuid cMbIca. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOI‘O npeamMeTa «Maremartuka» JOJIDKHO oOecrneunBaTh
AJOCTUIKCHHUC Ha YPOBHC CPCAHCTO O6IHCI‘O O6paBOBaHI/I}I CIICAYIOIUX JIMYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YyJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO TMpeameTa
«Marematukay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NporeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BAaHUIO ATHX JOCTHKEHHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUM HAYKU U I€ATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azjay, peleHnu, pacCyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3INYHbIX BUJOB HCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
WHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTb); buznyecKoro
COBEPILEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/I0POBUTEIBHOM
JeSITeTbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM ILIEHHOCTU TPYAOJIOOUS;, UHTEPECOM K
paznuyHbiM  chepaMm  TIPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJbTYpbl, MOHHUMAHUEM BIIHSIHUS
COLMAJIbHO-D)KOHOMHUYECKUX TPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLUAIBHOU
Cpempl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPoOJeMm;
OpHEHTallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU JJIsl PEIICHUsS 3a/lady B
00JIaCTH  OKpYyKalollel cpeabl, IUJIAaHUPOBAHHUS TIOCTYNKOB UM OLEHKH HX
BO3MOKHBIX MTOCIEACTBUN JIJIs1 OKPY>KAIOLIEH CPEJIbI.

[{eHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKHM W  OOIIECTBEHHOW TMPAKTHKH, I[MOHUMaHHUEM
MaTeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKON IesTENbHOCTH, STaroB €€
pa3BUTHUS M 3HAYMMOCTH JUIsl PA3BUTUS LMBUIM3ALMHU; OBJIANECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpPEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
VWHJVMBUAYAJIBHO U B IPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJXHCAowWe2o0  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCc1e008amenbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie lornuecKkue NenuCTBUS:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUHA, OTHOILICHUA MEXIY MNOHATHAMU; (DOPMYyIUpPOBAThH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBaHMUA i1 OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI'O aHAJIN3;



BOCIIPUHUMATH, (HOpPMYyJIUpPOBaTH M  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOIbBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3ajmaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HamboIee MOAXOMAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0beKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOJIOICHHUS, UCCIICIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

MPOTHO3WPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIIATH JIePUIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a]1a4u;

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

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



e OIICHUBATH HaAEKHOCTh uH(pOpMaLNH o CaMOCTOSITENIHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmsus, 0Oecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ieHue:

e BOCIpPUHUMATH W (GOPMYIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TIEJISIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX U MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYE€HHbBIN pe3yJIbTarT;

e B X07€ 00CYXXJI€HHS 33]]aBaTh BOIPOCHI [0 CYIIECTBY 00CYXKIAEMOI TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIIeHHs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JMainora, OOHapy»MBaTh pa3linuuMe W CXOJICTBO IMO3UIIMMA; B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMPEACTABIATh  PE3YJNbTAThl  PEHICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  TMPOEKTa;  CAMOCTOSITENTbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

e IMOHMMATh U  HCHOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHUBUTyJIbHOW pabOThI pH pENeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOMU
paboThI, pacrpeaeNsTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh POLIECC
U pe3yJsibTat padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e Y4acCTBOBAaTh B IPyNMNoBbIX popMax paboThl (00CYXAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWICHAMHA KOMAaH/IHI,
OIICHMBATh KAa4YECTBO CBOEr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Ynusepcanonvie  pezynamuenvie oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTpOJIb:

e BIAJACTh HAaBBIKAMU IIO3HABATENbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaJeTh CHoco0aMu  CaMONPOBEPKH, CAaMOKOHTPOJIA Ipolecca Hu
pe3yJipTaTa perieHusl MaTeMaTUYeCKON 3a/1auH;



e TNPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTh IIPU PEUIEHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBICHHBIX TPYIHOCTEH;

e OICHUMBATh COOTBETCTBHE pE3YJbTaTa WEIHM U YCJIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3yJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTo Kypca «Anredpa v Hadajga MaTEMAaTHYECKOTO aHAIH3a»
Ha YpOBHE CpelHero oOIIero oOpa3oBaHUsl JIOJDKHO OOecrneduBaTh JOCTHXKEHUE
CJIeIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTth MOHATHUSIMH: PALUOHAIBHOE U JEHWCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSITUYHAs APOOb, POLIEHTHI.

BoinmonHATe  apudmeTHueckue — Oomepaldd € PAlMOHAIBHBIMM U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonuaTe npuOIMmKEHHBIE BBIUMCICHUS, UCIIONB3YS MpaBujla OKPYTICHHUS,
JeNaTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh NMOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcH JEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEINEHU;
UCIOJI30BATh MOAXOIAILYI0 (POPMY 3allUCU EHCTBUTEIBHBIX YUCEN TSl PEIICHUs
IIPAKTUYECKUX 3a/1a49 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NMOHATUAMH: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIUIA,
UCIIOJIb30BAaTh 3aIKUCh TPOU3BOJIBHOIO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHMS U HEPaBeHCTBA

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

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUs LIETBIX, PAlMOHATBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE THUIIBI  LEJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeasIbHOM KU3HU.



MogaenupoBaTh pealibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIISITh
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, HCCIEAOBATH
MOCTPOEHHBIE MOJIEIIN C MCITIOIb30BAaHUEM alllapara aareopsbl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIMSA, CIIOCOOBI 3a7aHus (PyHKIIMH, 001acTh
ompezeNieHus] U MHOXECTBO 3HAUCHUN (QYHKIUH, rpaduk (GYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMH, HYIH
GyHKUIHUU, TPOMEKYTKHU 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CTpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaIPATUIHONW (PYHKIIHH,
CTENEHHOU (PYHKIIUHU C T[ETBIM MTOKA3aTEIEeM.

Wcnonb3oBath rpaguku QyHKUUN Uil UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEHN MpU pPElIeHUH 3a/a4d U3 JIPYTruX y4eOHBIX MPEIMETOB U peaibHOU
KU3HH, BBIpAXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXK]Ty BETHUUMHAMH.

Hauana MaTeMaTH4ecKoOro aHajansa

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

OnepupoBaTh MOHATUAMH: OECKOHEUHO YObIBalolias reoMeTpuyecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIe reOMETPHUUECKON MPOrPECCHH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U IIPOIPECCUN ISl PELLIECHUS
peaNbHbIX 3aJ1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJ MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar s ONKMCAHUS
peaybHBIX MPOILIECCOB U SIBICHHUM, MpPU pEHICHUH 3a7ady M3 APYruX y4eOHbIX
IPEAMETOB.

OnepupoBaTh  MOHSTUAMMU: ONpEAEIIEHHUE, TeopeMa, CJIEACTBHUE,
JI0OKa3aTEIbCTBO.

11 KJIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJbHOE, IIEJI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YKCIIAa HA MPOCTHhIE MHOXUTEIIH
JUISL PELICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapudM 4YHCIIA, TECATHYHBIE U HATypabHBIC
Jorapu(MsbI.



YpaBHeHMs U HEPABEHCTBA

[IpumensTh CcBOMCTBa CTemeHW JUid NPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEpPUPOBATh NOHATHAMH: ITOKA3ATEIBHOE YPAaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI [IOKa3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe  mpeoOpa3oBaHusl  BBIPAXKEHWM, COJAEp)KaUIUMX JIOrapu(Msl;
OTIepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI IOTApU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTs pemenus npocTeNmnxX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN U €€ DPEIICHHE,
VCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il PELICHUS IPAKTUYECKUX 3aa4.

HaxomuTpk pemenus npocTeUInX CUCTEM M COBOKYIHOCTEM PAallMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenpoBaTb peajgbHblE CUTyallUM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 3aJa4H,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM armapaTa aareOpbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATHSMH: MEpHOAUYECKass  (PYHKUMS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKM OKCTpeMyMa (YHKIMHM, HauOonbliee U
HauMEHbIlIee 3HAUeHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX A
ucclenoBaHus PyHKINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU TMOKA3aTEIbHOU, JOrapupMUUIECKON U
TPUTOHOMETPUUECKUX (DYHKLMHI; N300paxkaTh UX HA KOOPAMHATHOM IIOCKOCTHU U
VICIIOJIB30BATh JJIs PELICHUS YPABHEHUI U HEPABEHCTB.

N3o06paxkath Ha KOOPJAWHATHOW TUIOCKOCTH I'padUKH JMHEHHBIX YpaBHEHUIN
Y MCIIOJIb30BaTh UX I PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpaduku (QYHKUMA JUIS HCCIEAOBAaHUS MPOLECCOB H
3aBUCUMOCTEN U3 APYTrUX Y4eOHBIX AUCLMILINH.

Havyana MmareMaTH4eCKOro aHaJIn3a

OmnepupoBaTh MOHATUSAMU: HEMpephIBHAS (YHKIUS; MPOU3BOIHAS (DYHKIUU;
UCIOJIb30BaTh TEOMETPUUECKUN U (PU3NUECKHI CMBICI POU3BOIHOM AJIsl PEIICHUs
3a/1ad4.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMM, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEEHUS], YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIIEAOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHATH PE3YyIbTAThl UCCIECIOBAHMS K OCTPOEHUIO Ipa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIydlIero pPELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBarh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reOMeTpPUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



HaxomuTte mepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIMA, BBIYUCIIATH WHTETPA
o ¢popmyie HeroTona—JIeliOnuta.

Pemarpr npukIagHbBIe 3a/1a4M, B TOM YHCIIE COIUAIBHO-3KOHOMUYECKOTO H
(u3nUecKoro xapakrepa, CpeJCTBAMUA MaTEeMaTHIYECKOTO aHAJIN3A.
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