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MOSICHUTEJIbBHAS 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs sl oOyuarommxcsi 10 —11 kmaccoB paspaborana Ha
ocHoBe DeiepanbHOI0 rocyAapCTBEHHOTO0 00pa30BaTEIbHOTO CTAHAPTa CPEIHETO
obOmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMUH,
NPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, W TPAJHMIMA POCCHUIICKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOECHIEYMBAET OBIAJICHUE KIFOYEBBIMU
KOMIIETEHIIMSIMH, COCTABJISIOIIMMHI OCHOBY JJISi CAMOPA3BUTHSA U HEIPEPHIBHOTO
o0pa3oBaHus, IETOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHUS TUUYHOCTH OOYIAIOIIHUXCSL.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hauajga MaTeMaTHYECKOTO aHANM3a» SIBISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe€ CTapiied IIKOJIbI, IMOCKOJBbKY, C OJHOMU
CTOpPOHBI, OH OO0ECHEeYMBAET HWHCTPYMEHTANbHYIO 0a3y Uid H3Y4YeHHs] BceX
€CTECTBCHHO-HAYYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JOTHYECKOE U
aOCTpakTHOE MBIIUICHHE YyYalluXcs Ha YpOBHE, HEOOXOAMMOM JJisi OCBOCHUS
KypcoB HH(OPMATUKH, OOILECTBO3HAHUS, HMCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4allluecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIHUpyeT CBOU JOCTIKEHUS] B MaTEMaTHUYECKOM opMme.

Kypc anreOpsl u Havyan MaTeMaTH4eCKOro aHajau3a 3aKJIaJIbIBA€T OCHOBY IS
YCIEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMHUH, OHMOJOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIMH SKOHOMHMKM M OOLIECTBEHHOM JKU3HHM, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XW3HHU. B TOXe Bpemsi OBiaJieHHE
a0CTpPaKTHBIMM U JIOTMYECKA CTPOTMMH MATEMATHYECKUMH KOHCTPYKUIMSIMU
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPKACHUS, UCIIOJIb30BATh 0000IIEHNE U KOHKPETH3ALUI0, abCTparupoBaHue U
aHaJIOTuI0, POpMUPYET KpeaTUBHOE U KPUTHUECKOE MbIlUIeHHEe. B xo1e nzydeHus
anreOppl M Havajl MaTEeMaTUYECKOro aHajiu3a B CTapllied IIKoJe Yyyalluecs
NOJIYYalOT HOBBIM OMNBIT pELIEHUs MPUKIATHBIX 3a/1ad, CaMOCTOATEIbHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJEH pEabHbIX CUTyallud M HHTEpIpEeTaluu
MOJYYECHHBIX  PEIICHHI, 3HAKOMATCA C  NOpUMEpaMd  MaTeMaTUYECKHX
3aKOHOMEPHOCTE B NPHUPOAE, HAYKE M B HCKYCCTBE, C BBLIAIOUIUMUCS
MaTeMaTUYECKUMU OTKPBITUSMHA U KX aBTOPAMH.

Kypc ob6namaer 3HAUMTENHHBIM BOCIUTATENBHBIM TOTEHIIMANIOM, KOTOPBIN
peain3yeTcsi Kak 4epe3 y4eOHbI MaTepuai, crnocoOCTBYIOMIMM (OPMUPOBAHHUIO
HAyYHOTO MHPOBO33pPEHMS, TaK U dYepe3 cHeuuduky ydeOHOH MAesITeNbHOCTH,



TpeOyroren CaMOCTOSATEIILHOCTH, aKKypaTHOCTH, IIPOJOJDKUTEIBHOU
KOHLIEHTpAllM BHUMAaHHSI U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysbTarT.

B ocnoBe wmetommku oOydeHus anreOpe W HayalaM MaTeMaTHYeCKOTro
aHaJIn3a JIEKUT AESITeIbHOCTHBIN NPUHIUI 00yUYEeHHUSL.

CrpykTypa Kypca «Anredpa v Hayajla MaTeMaTHYECKOIO aHAIN3a» BKJIIOYAET
CIENYIOIIUE COAEPKATEIbHO-METOAMYECKUE JIMHUM: «YHciIa W BBIYUCICHUSD,
«Dynkuumu U rpadpukuw», «YpaBHEHUsT W HepaBeHCTBa», «Hauama
MaTE€MaTUYeCcKoro aHaimu3a», «MHoxkecTBa M JIoTHKa». Bce OCHOBHbIE
COJIEPKATEIBHO-METOIMUECKUE JIMHUA HW3Y4aloTCsd Ha MPOTSHDKEHWHM [JBYX JIET
oOyueHusl B cTapllei IIKOJe, €CTECTBEHHO IOIOJIHAS APYr ApYyra U MOCTENEHHO
HACBIIIAACh HOBBIMM TeMaMH M  pasgenamu. JlaHHbII Kypc  sBisieTcs
UHTErPaTUBHBIM, TOCKOJBKY OOBEAUHSET B ce0€ COJAEp)KaHHE HECKOJIbKHUX
MaTeMaTHYECKUX AUCUHUIUINH: anre0pa, TPUrOHOMETPHsI, MaTeMaTUIECKUI aHau3,
Teopusi MHOKecTB M JAp. [lo Mepe Toro kak yuwamuecs OBJaZeBarOT Bc€ Oosee
IMIMPOKUM MATEMaTUYECKUM alapaToM, Y HUX MOCJIEI0BaTEIbHO POPMUpPYETCS U
COBEPILECHCTBYETCA YMEHUE CTPOUTh MATEMaTHYECKYID MOJENIb pealbHOU
CUTyalluu, TPHUMEHSTh 3HaHWSA, TOJYYCHHbIE B Kypce «Anredpa u Hagana
MaTEeMaTHYECKOI0 aHaIM3a», JUIsl PELIEHUSI CaMOCTOSTENbHO CHOPMYIHPOBAHHON
MaTEeMaTUYECKOM 3aJ1a4uM, a 3aTEM UHTEPIIPETUPOBATH ITOJTYYEHHBII pe3yJbTarT.

CopepkarenpbHO-MeTOANYECKasl JIMHUA «YKUCiIa ¥ BBIYMCIICHMS 3aBEpLIACT
(dbopMupoBaHrE HABBIKOB MCTOJIB30BAHUS JCHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HAayaTO B OCHOBHOW mikojie. B crapmield mkoje oco0oe BHUMAaHHE YETISETCS
(OpMUPOBAaHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIOYAIOIIMX B ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4HCIA, YMEHHE
palMOHAIBHO BBIMOJHATh JEHUCTBUS C HUMH, JI€JaTh MPUKHUIKY, OLEHUBATH
pesynbrar. OOywaromnyecs: MOMy4YaloT HAaBBIKM TPUOMIKEHHBIX BBIYHCICHUH,
BBIMIOJIHEHMsI [JEHCTBUIl C 4YHUCJIaM{, 3allMCaHHBIMU B CTaHAAapTHOH (opme,
VCIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JIuaus «YpaBHEHUS U HEPABEHCTBAa» PEANM3YETCS HA MPOTSHKEHUM BCETO
oOydeHHss B CTapIiedl IIKOJIe, TMOCKOJbKY B KaXKIOM paszzesiec MporpamMMbl
NPEIyCMOTPEHO PEIICeHHE COOTBETCTBYIOMUX 3a1ad. OOydaromuecs OBIAJEBAIOT
pPa3IMYHBIMM METOJAMH PELICHUS LEJbIX, PAalUOHAIBHBIX, HPPALUOHAIbHBIX,
NOKAa3aTEeNbHbIX, JOrapu(PMUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHHUH,
HEpaBEHCTB U UX cucTteM. [lomydeHHble yMEHUS UCIIONIb3YIOTCS TPU U CCIIEIOBAHUN
(YHKUIMHA C TOMOILBIO MPOU3BOAHON, PEUICHUH MPUKIAAHBIX 3aJad M 3a1ay Ha
HaxXOoXJE€HUE HaumOOJbIIMX UM HAUMEHBbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)kaTeNnbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpOBAHUE YMEHUU
BBIMOJHATh pacdy€Tbl 1Mo ¢GopMyliaM, HpeoOpa3oBaHUs IIEJIbIX, PALMOHAJIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUI, a TaKXe BBIPAKEHUH,



CoJIepKalluX CTeNeHu M Jjorapupmbl. brarogaps u3yuyeHUro anreOpanyeckoro
Marepruajia IPOUCXOAWT  JaJbHEWINEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTPAaKTHOIO MBIIIEHUSI y4aluxcs, (OPMHUPYIOTCA HABBIKH JEIYKTUBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHbBIMM  (opMaMu,  HpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npeanaraetT d3(QQPEeKTHUBHbIE HMHCTPYMEHTBHI JUIsl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ[a4, HAIJISJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenbHo-MeTOoAMYECKass JHUHUA «DYHKIUMM U TpaduKu» TECHO
IIEpEIIETACTCA C APYTUMH JIMHUAMHU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEA0BATEIBLHOCTD U3yUeHU MaTeprana. M3yuenne cTeneHHon, NOKa3aTeIbHOM,
Jorapu()MUUECKOl M TPUTOHOMETPUUYECKUX (YHKIIMM, MX CBONCTB W TpadUKOB,
UCTIONb30BaHue (QYHKIUHN U pelIeHHs 3a7ad U3 JAPYTUX Y4eOHBIX MPEAMETOB U
peanbHOM KU3HU TECHO CBA3aHO KaK C MAaTeMaTUYECKUM AaHaJIUu30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM 0o0ibllIOe BHUMAaHUE YIEISETCS
(GOpMHpPOBAaHHUIO  YMEHHS  BbIpaxaTb (OpMyJaMU  3aBUCUMOCTH  MEXIY
pPa3IMYHBIMH BEIUYMHAMHU, HCCIENOBATh TMONY4YCHHbIE (DYHKIMHU, CTPOUTH HX
rpaduku. Marepuan 3TOl coAepKaTeIbHON JUHUM HAllEJeH Ha pa3BUTHE YMEHUMN
U HaBBIKOB, II03BOJIAIOIIMX BBIPaXKaTb 3aBUCUMOCTH MEXIy BEIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil U cimoBecHoil. Ero usydenwue
CIOCOOCTBYET pA3BUTHIO aJTOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K
00001IIEHNIO M KOHKPETU3allUH1, UCTIOIh30BAHUIO aHAIOTHH.

CopnepxarenpHass nuHuA «Havana mMareMaTrnyeckoro aHajns3a) IO3BOJISIET
CYILLIECTBEHHO PACIIMPUTHh KPYI' KAK MATEMaTUYECKUX, TaK U IPHUKIAIHBIX 3a1ad4,
JOCTYIHBIX 00YYarOMIMMCS, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTpouTh rpadukud (YHKIWH, ONpeAensaTh HX HauOOJbIINEe W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUiomiaan (Uryp 1 oObEMBI Te, HAXOIUTh CKOPOCTH U
YCKOpEHHs IIpoueccoB. JlaHHas conepxkKaTeiabHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATHUYECKUX MOJEIIEH pPEaNbHbIX CHUTYyallWu,
HaxO0XJICHUS HAWIYYIIETO PEHICHHs B INPUKIANHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMHYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOrO0 aHaIU3a
CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOIO U KPEATUBHOIO
MBILUIEHUS, (POPMHUPOBAHUIO YMEHHUI paclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE W HcKyccTBe. OOywaromupecs Y3HAKOT O
BBIJAIOIINXCS PE3YIbTATAX, ITOJIYYECHHBIX B XOJE Pa3BUTUS MATEMATHKN KaK HAyKH,
U UX aBTOpax.

CopepxarenpbHO-MeToANYECKas TUHUSA «MHOXECTBA U JIOTUKa» B OCHOBHOM
IIOCBAIIICHA  JJIEMEHTAM TEOPUU  MHOXKECTB.  T€OpETUKO-MHOKECTBEHHBIE
IIPEACTABIICHNS NPOHU3BIBAIOT BECH KyPC IIKOJBHOM MATEMATHUKU WU INPEIJIararoT



Hanbosiee YHUBEPCAIbHBIN SA3bIK, OOBEIUHSIIONINI BCE pa3Jesbl MaTEMATUKU U €€
INPWIOKEHUH, OHU CBSI3BIBAIOT PAa3HbIE MAaTEMAaTHUYECKUE JUCUUIUIMHBI B €IHHOE
uenoe. [loatoMy BaXXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MaTEMaTUKM M HCIOJIb30BAaTh €ro Ul
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Hayalla MAaTeMaTHYECKOrO0 aHAaJIA3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJCIMPOBAHUS, KOTOpPbIE IPU3BAHBI
c(hopMHUPOBATH HABBIKU MMOCTPOECHUS MOJIENEHN peaIbHbIX CUTYallMi, HCCIIEOBAHUS
TUX MOJEJIEd C MOMOUIbIO ammapaTta aiareOpbl U MaTeMaTUYeCKOro aHaius3a U
VMHTEPIPETALNN TOJyYCHHBIX PE3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbIN
U3 pa3/iesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTEpHall Kypca IIUPOKO UCIOIb3YyEeTCs
JUISl peleHusl PUKIAAHbIX 3a1ay. [Ipu pemeHnn peanbHbIX MPAaKTHYECKUX 3a4a4
yyalyecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETU3HPOBAThH
npobsieMy. [lesTenbHOCTh MO (POPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJIHBIX
3a/lady OpPraHU3yeTcsl B MPOIECCE U3YyUYEHHUs BCEX TeM Kypca «AureOpa u Havana
MaTEMaTUYECKOrO aHaJIU3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM rmutane Ha u3ydYeHHE Kypca aireOpbl M Hayal MaTeMaTH4eCKOro
aHanM3a Ha 0a30BOM ypOBHE OTBOJUTCS 3 yaca B Henento B 10 kimacce u 3 daca B
Heaemo B 11 kmacce, Bcero 3a Ba rojga o0ydenus — 204 gaca.



COJEPXAHHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Parmonanpupie yncna. OOBIKHOBEHHBIE W JCCSITHYHBIE TPOOH, MPOIIECHTHI,
OECKOHEUHbIE  MEpUOJUYEcKHe  ApoOu.  ApupMETHYECKHE  Olepaluu ¢
paloHaIbHBIMU YUCIIaMHU, IPEOOPa30BaHMS UUCIOBBIX BhlpaxkeHul. [Ipumenenue
Ipo0ell U MPOLEHTOB ISl PELICHUs] MPUKIAAHBIX 337a4 M3 Pa3IMYHBIX OTpacieu
3HAHUM U PEANbHOM )KU3HH.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJIbHBIE W WPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue omnepauudud ¢ JACUCTBUTEIbHBIMU 4YHciaaMu. [lpubnuxénnbie
BBIYMCJIEHNS, IPABWIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCIICHUN.

Cremmenp ¢ membiM  TokazatenmeM. CranmaptHas Qopma  3amucu
neicTBuTenpHOro  uMcna. Mcnonp3oBaHue —moaxondmed  (opMbl  3amMcu
JNEUCTBUTEIBPHBIX YHCEN Ui PEUICHUS INPAKTHUYECKUX 3a1ad U NPEICTaBICHUS
JTAHHBIX.

Apudmernuecknii  KOpeHb  HaTypaibHOW  cremeHu.  [lelicTBus ¢
apu(pMeTHIeCKUMHU KOPHSIMHU HATypaJIbHOMN CTETICHU.

CuHHyC, KOCHHYC W TaHI'€HC YUCJIOBOrO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAaHI'€HC YMCIIOBOIO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHBIE TIPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcCHOBHBIE
TPUTOHOMETPUUYECKUE (POPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEPaBEHCTBA.
Metona HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHATbHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne nppaniMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienue TpuroHOMeTpUYECKUX YpaBHEHUMN.

[IpuMeHeHne ypaBHEHMM U HEPABEHCTB K PEUICHUIO MAaTEMAaTUYECKUX 3aJad
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHU U PEANbHOM KU3HH.

DOyHkuuu U rpadpuku

@OyHKIMA, crnocoObl 3amganus GyHknun. [paduk  QyHkmuu. BzaumuO
oOpaTHbIe (PYHKITUH.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu QyHkiuu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC M HEUETHBIE (DYHKIINN.

Crenennas GyHKIHS C HATypaldbHBIM M IENBIM MoKa3zarenem. EE€ cBoiicTBa u
rpa¢uk. ColicTBa U rpaguK KOpHs 71-Oi CTETIECHH.



TpuronoMmerpudeckass OKPYKHOCTb, OIIPEACIICHUE TPUTOHOMETPUUYECKUX
(yHKUIHIA YUCIOBOTO apryMEHTA.

Hayana MaTeMaTHYeCKOro aHaIM3a

[TocnenoBarenpHOCTH, CIIOCOOBI 3a7aHus MIOCJIEI0BATEIbHOCTEM.
MOHOTOHHBIE TOCIEA0BATENBHOCTH.

Apudmerndeckas ¥ TeOMETPUIECKasi MIPOTrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccun. DopMyna CIOXKHBIX NPOLEHTOB. lcmons3oBaHue mporpeccuu Iuis
pelLIeHUs peAJIbHBIX 3a/1a4 IPUKJIIAIHOTO Xapakrepa.

MHo:xecTBa U JIOTMKA

MHoOxecTBO, onepanuud HajJ MHOXecTBaMu. Jlmarpammsl Jitnepa—BenHa.
[IpumeHeHnE TEOPETUKO-MHOKECTBEHHOIO armapara g ONUCAHUS PEaTbHBIX
IIPOIIECCOB U SBIICHUMN, TIPY PEIICHUY 3a71a4 U3 APYTHX YICOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, 10KA3aTEIbCTBO.

11 KUIACC

Yuciia ¥ BIYMCICHUS

HartypanbHable u niensie yncna. [Ipu3Haku 1eIMMOCTH HEIbIX YACEIL.

CreneHb ¢ pallMOHAJIBHBIM NIOKa3aresneM. CBOKCTBA CTEIICHH.

Jlorapudm ymcna. JlecaTuuHble U HaTypaibHbIE JOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeobpazoBanre BeIpaKEHHA, COIEPIKALTNX JOTapru(MBI.

[IpeoOpa3zoBaHne BBIPAKCHUM, COICPKAIMMX CTETICHH C PaIlMOHAIBLHBIM
II0KA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIC ypABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHENHBIX ypaBHEHHUU. PellleHre MpUKIaIHbIX 3a1a4 C TOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aad M 3aJad M3 Pa3IUYHbIX OO0JacTell HayKu M peanbHOU
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa. Ilepuogmueckue  QyHkuuu. [IpoMexyTkM  MOHOTOHHOCTHU
¢bynkun. MakcumyMbl ¥ MUHHUMYMBI GyHKIH. Haunbonbliiee 1 HanMeHbIIee
3HaueHue (PYHKIMH Ha POMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKU.

[ToxazarenbHast u norapupmMuyeckas GyHKIUN, UX CBOWCTBA U TPapUKH.



Hcnonb3oBanue rpagukoB GyHKIUNA JIsT PEIICHUsS] YPABHEHUN U JTMHEHHBIX
CHCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUN UISI WCCIECIOBAHUS IPOIECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PELICHUH 3aJad U3 JAPYTUX Y4eOHbIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIM3a

HenpepsiBHble GyHKIIMH. METOA HHTEPBAIIOB JIs PEIICHHUS] HEPABEHCTB.

[IpousBognass  ¢yskiuu. ['eomeTpudyeckuii ¥ (QU3HUECKUNA  CMBICI
IIPOU3BOJHOM.

[TpousBogHble  3meMeHTapHbIX  QyHKOUE.  DopMysibl  HaXO0XKACHUS
MIPOU3BOHON CyMMBI, IIPOU3BEICHHS U YACTHOTO (DYHKITUH.

[IpumeHneHre mMPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxaenrne HanOoIbIIero 1 HaMMEHbBIIEro 3Ha4eHsT (QYHKIIUU Ha
OTpE3KE.

[IppuMeHenue NPOU3BOAHOM U HAXOXKACHUSA HAWIIy4dlllero pELICHUS B
NPUKIAIHBIX 3aJa4yax, [Js ONpPENEJICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
(bopmynoii unu rpaduKoMm.

[TepBooOpa3znas. Tabnuiia mepBooOpa3HBIX.

Wurerpan, ero reoMerpuyeckuid u (uU3MUecKuid cmbicia. Beruucienue
uHTerpana no gopmyne Hetorona—IJleitOnuia.



IIJTAHUPYEMBIE PE3YJIBTATDI

OcBoecHme yuyeOHOro mpenMmeTa «MareMaTtuka» JODKHO OOecrednBaTh
JOCTIDKEHUE Ha YPOBHE CPEIHEro OO0IINero oO0pa3oBaHHS CIEAYIONIMX JTMYHOCTHBIX,
METaNpeIMETHBIX U MTPEIMETHBIX 00Pa30BaTeIbHBIX PE3YJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE  pe3yibTaThl OCBOCHHUS TIPOTPaMMBI  y4eOHOTO TIpeaMeTa
«MaremaTuka» XapaKTepUu3yrTCs:

I'paxknaHCKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TIO3UITMH O00YUYaOIIEeToCs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUICKOTO 00IIECTBa, MPEACTABICHHEM O MaTEeMAaTHICCKUX
OCHOBax (YHKIIMOHMPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHUH, TPOLEAYP
IpakIaHCKOTO 00IecTBa (BBIOOPHI, OMPOCHI M 1P.), YMEHHEM B3aUMOJCHCTBOBATh C
COIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIIUSIMU U HA3HAYCHUEM.

[TatpuoTHyeckoe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTBHIO POCCHUUCKON TPaKIAHCKONW HJICHTHYHOCTH, YBXKCHUS K
MPOIIJIOMY U HACTOSIIIEMY POCCHUMCKOM MaTeéMaTHUKH, IIEHHOCTHBIM OTHOIIECHHUEM K
JOCTHKEHUSAM POCCUMCKHUX MAaTEMAaTHKOB M POCCUMCKON MaTeéMaTUYE€CKOW IIKOJIbI, K
WCIIOJIP30BAHUIO JTHX JOCTIDKCHMM B JAPYIHMX HayKaX, TEXHOJOTHSAX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHMEM JYyXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa; c(hopMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO IOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HayKH U JIEATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOWYHUBOTO Oy IYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYas ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHNN, PaCCYKIECHU; BOCTTPUUMINBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM Pa3JIMuHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCThIO yMEHUS TNPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
HHTEpecax 3JI0pPOBOTO U O€30macHOro oopa3a KHU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3J0pPOBBIO (3I0pOBOE THUTaHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH W
OTIbIXa, pPeryysipHas (pu3nyeckas aKTHBHOCTH); (PH3UYECKOTO COBEPIICHCTBOBAHMS,
MIPY 3aHITUAX CTIOPTUBHO-03I0POBUTEIBLHON JIETEILHOCTBIO.

TpynoBoe BoCIMTaHUE:



TOTOBHOCTBIO K TpPYAy, OCO3HAHHEM IIEHHOCTH TPYIOJIO0US; HHTEPECOM K
pasnuIHbBIM chepam MpodecCHOHATBHON JEATEIHPHOCTH, CBI3aHHBIM C MaTeMaTHKON
1 e€ IPWIOKEHUSIMU, YMEHUEM COBEPILIATH OCO3HAHHBIN BBIOOpP Oyaylieit nmpodeccuu
U peain30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO
K MaTeMaTHYecKOMy OOpa30BaHHMIO W CaMO0Opa30BaHUIO Ha TMPOTSHKEHUU BCEH
KU3HHW, TOTOBHOCTHIO K AaKTHBHOMY YyYacTHIO B PEIICHHH TMPAKTHYCCKUX 3a7ad
MaTeMaTUYECKOW HAMpaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO  HKOJIOTHYECKON KYJIbTYpbl, IOHUMAHUEM BIIHUSHUS
COIMATIbHO-D)KOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MNPUPOJHON U COIMATBHOMN
CpeIbl, OCO3HAHUEM TJI00ATFHOTO XapaKTepa HKOJIOTHYECKUX MPoOIeM; OpUEHTAINEH
Ha TMPUMEHEHHWE MATeMAaTHUYECKUX 3HAHUW JUIs peuieHus 3aaad B o01acTu
OKpYXalollel cpejbl, IUIAHUPOBAHUSA IIOCTYNIKOB M OIIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsI OKPYKAIOIIEH CPEeJIbl.

[lenHOCTH HAYYHOT'O MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMaTH4YeCKOM
HayKd Kak c(epbl YeJIOBEUYECKOUN JIeITeNIbHOCTH, 3TANOB €€ Pa3BUTH M 3HAYUMOCTH
JUTSL Pa3BUTUSI IIUBUIIM3AIINK; OBJIAJCHUEM SI3bIKOM MAaTEMaTUKH U MaTeMaTH4eCKOU
KYJBTYpPOU KaK CPEJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIIECTBIISATH MPOEKTHYIO
1 UCCIIEIOBATENIbCKYIO IEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble pPe3yJibTaThl OCBOSHHS MPOrpaMMBbl y4eOHOro IpeaMera
«MaTeMaTHKa» XapaKTEPUIYIOTCS OBJIAJICHUCM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU oelicmeusiMu,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmsUus MU, YHUBEPCATbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1) YHueepcanvhvie no3naeamesibHble Oeticmaus, obecneuugaom
Gdopmuposanue 0A308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXC —(0CBOeHUe
MemoOo8  NO3HAHUSL — OKpyJcarouje2o  Mupa,  HPpUMeHeHue  J102U4eCKUx,
UCce008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

bazoBbie Jlorn4ecKue NeUCTBUS:

e BBIABISATh M XapaKTEPHU30BaTh CYIICCTBCHHBbIC MPH3HAKH MaTeMaTHUYECKHUX
O0OBEKTOB, TOHATHUH, OTHOIIEHUM MEXKIYy IOHATHAMU, (HOPMYIHPOBATH
OTIpeNIeTICHUST ~ TIOHSATHH;  yCTAHAaBIMBAaTh  CYIIECTBEHHBIH  IPHU3HAK
KJIacCHU(UKAIMU, OCHOBAaHUS IJsi OOOOINEHHS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;



BOCTIIPUHUMATh,  (OpMyIHpoOBaTH W  MPeoOpa3OBBIBATH  CYXKICHHS:
yTBEpAUTENbHbIE W OTpUIATEeNbHbIC, €IWHUYHBIC, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEUHSI
B (paKTax, NaHHBIX, HAONIONCHUAX W YTBEPXKICHUSX; MpeIaraTb KpUTCPUH
JUIS1 BBISIBIICHUS] 3AKOHOMEPHOCTEN U TPOTUBOPEUNH;

JIeNiaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHUKH, ACTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIFOUSHU 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMble W OT TPOTUBHOTO), BBICTPAWBATh apPTyYMEHTAIMIO, MPUBOAMTH
OpUMepsl U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYKICHUS H
BBIBOJIBI;

BBIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsA, BbIOMpaTh Haubojee NOAXOMAUIMM C  ydé€ToMm
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBrle uccieoBaTenbCKue ICHCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (PUKCUPYIONIME MNPOTUBOPEYHE, MPOOIIEeMY,
yCTaHaBJIMBaTh  HMCKOMOE€ W  JaHHoe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

MIPOBOJIUTH CAMOCTOSATEIHLHO CINIAHUPOBAHHBIA AKCIIEPUMEHT, MCCIICIOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, SIBIICHUS,
mpoliecca, BBIABICHUIO 3aBUCUMOCTEM MEXAy OOBEKTaMu, SBICHUSMH,
poreccamu;

CaMOCTOSTENIbHO (POopMyIHpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
NPOBEAEHHOTO HAOMIOICHUS, MCCIEAOBaHUs, OLIEHWBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAaKXKE BBIJBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmariuei:

BBISIBIISATE JACPUITUTHI MHGOPMAITUH, JaHHBIX, HEOOXOIUMBIX JJIT OTBETa Ha
BOIIPOC U JJIsI pEIIeHUs 3a]1a4H;

BBIOMpPATh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, AHAJIM3UPOBATb,
CHUCTEMATHU3MPOBATh U MHTEPIPETHPOBATH MH(POPMAITHIO PA3INYHBIX BHJIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpPUPOBAaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaEKHOCTD uHbOpMaITuu 1o CaMOCTOSITENIEHO
chopMyTUPOBAaHHBIM KPUTCPHSIM.



2)  VYuusepcanvmuvie = KOMMyHuKamueHwvle  Oelicméus,  0Oecneyusarom
chopMUpoBaHHOCMb COYUATLHBIX HABLIKOG 00YUATOUWUXCSL.

Oo1eHue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUIMHU U
IESIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS TO XOIy pEIICHUS
3aJ1a4u, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

e B XOJIe¢ OOCYXXJIEHHS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pellaeMon 3ajlau, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TOHCK
pEIICHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYXKACHUSIMHU IPYTUX YIACTHUKOB
auanora, OOHApY)XKMBaTh pPa3IMUde M CXOJCTBO TO3WIIMNA; B KOPPEKTHOU
dbopme popmynupoBaTh pa3HOTIACHUS, CBOM BO3PAKECHHUS;

e TMPEJACTABIATH PE3YyJIbTAThI PEIICHUS 3a7a4d, SKCIIEPUMEHTA, UCCIICI0BAHMS,
MIPOEKTA; CAMOCTOSITEILHO BHIOMPATh (POPMAT BBICTYIICHUS C YUETOM 3a/1a4
NPE3CHTAINN U OCOOCHHOCTEH ayIUTOPHUH.

CoTpynHUYECTBO:

e TIOHUMATh M KCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW U MHJWBHUIYaTbHOM
paboThl TpH pelIeHWH YYeOHBIX 3a7a4; NPUHUMATh I€Jb COBMECTHOM
NEeSTEeIbHOCTH,  IUJIAHUPOBATh  OPraHM3AIMI0O  COBMECTHOM  PabOTHI,
pacmpeneniaTb BHABI PadOT, JOTOBAapUBATHCA, OOCYXKIATh IIPOIECC W
pe3ynbTaT paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFO/ICH;

e YYaCTBOBAaTh B IpYMNIOBHIX (hopmax paboThl (00CyxkAeHUS, OOMEH MHEHUH,
«MO3TOBbIE€ INTYpMbD» W WHBIC); BBINOIHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaHJbI; OIICHUBATH
KaueCTBO CBOETO BKJIaga B  OOmMUHA  TPOAYKT TIO  KPHUTEPHSIM,
chopMyTUPOBaHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

3) Vuusepcanvhvie pezynamuensie Oelicmaus, obecneduusaom opmuposarue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3a7a4d, BEIOMPATH CIIOCOO PEIICHHS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yUETOM HOBOW MH(POPMAIIUH.

CaMOKOHTpOJIb:

e BIIQJECTh HABBIKAMH TO3HABaTEIbHOW  pediekcMM KaK  OCO3HaHHS
COBEPIIIACMBIX JEHCTBUA W MBICIUTEIBHBIX TIPOIECCOB, MX PE3yJIbTaTOB;
BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTa
perieHus: MaTeMaTUYeCKOM 3a/1auH;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEUICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBLCTB,
JAaHHBIX, HAHJCHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHUBAThb COOTBETCTBHE pe3y/lbTaTa LEIM M YCIOBUSAM, OOBICHATH
INPUYUHBl JOCTW)KECHUS WA HENOCTHKEHHUS PE3YJbTAaTOB JESITEIbHOCTH,
HaXOAWTh OMHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOro Kypca «Anredpa 1 Hadajga MaTeMaTHIEeCKOTO aHaIn3a» Ha
YpOBHE CpeAaHero oOmiero oOpa3oBaHMs JIOJDKHO OO€CleunBaTh JOCTHXKEHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTebHBIX PE3YyIbTaTOB:

10 KJIACC

Yucia 4 BbIYHCIEHUS

OnepupoBaTh MOHATUSMU: PALUOHAJIBHOE M  JICWCTBUTENIBHOE  YHCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI.

BoinonHsATe  apudmeTHueckue — ONEpalMd € PAalMOHAIBHBIMH U
JICHCTBUTENFHBIMU YUCIIAMHU.

BoimonHsATe npuOMMKEHHBIE BBIYMCICHUS, WCIONB3Ys IMpaBWiIa OKpPYTJICHUS,
JeJ1aTh IPUKHUJIKY U OLIEHKY pe3yibTaTa BEIYUCICHUI.

OmnepupoBaTh MOHATUSAMU: CTENEHD C LIEIBIM MTOKA3aTeNeM; cTanaapTHas Gopma
3aliCH JICUCTBUTENBHOTO YHCIA, KOPEHb HATYpPaJbHON CTENEHHW; HCIIOJIb30BaTh
MOIXOAIIYI0 (HOpPMY 3alUCH JACHCTBUTENBHBIX YMCEN JIA PEIICHUS MPAKTUISCKUX
3a/1a4 U MPEICTABICHUS TaHHBIX.

OnepupoBaTh HNOHATHUAMU: CHUHYC, KOCUHYC W TaHI€HC IPOU3BOJBHOTO YIJIA;
MCIIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yria uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
GbyHKIUH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh TOHITHSIMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJOE,
paloHalbHOE, HUPPALUOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BreimonusaTe mpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKCHUM W pelaTh
TPUTOHOMETPHUECKHUE YPABHEHHUS.

BoinonHATe npeoOpa3zoBaHUs 1IENIbIX, PALMOHAIBHBIX W HpPpalOHATbHBIX
BBIPQKEHUI U pelIaTh OCHOBHBIE TUIIBI LEJIBIX, PAllMOHAIbHBIX M HPPallMOHATbHBIX
yYpaBHEHUI U HEPABEHCTB.



[IprMeHATh ypaBHEHHsI U HEPABEHCTBA JUIsl PEIICHHS] MATEMAaTUYECKUX 3a1a4 U
3a]1a4 U3 Pa3IUIHbBIX 00JaCTe HayKH U peabHON KU3HH.

MonenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBJIAThH
BBIPDAXXEHUs, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIEN0BAaTh
MOCTPOCHHBIE MOJIENIN C HCTIOIb30BAHUEM arllapara aiareopsbl.

DOyHKUMHU U TPpaGuKH

OmnepupoBaTh MOHATHAMH: (QYHKIHS, CIMOCOOBI 3amaHus (QyHKIHMH, 00IacTb
ONpe/AeNeHUs] U MHOXECTBO 3HayeHUM (QyHKUuH, rpaduk (QyHKUKUH, B3aUMHO
oOpaTHbIe PYHKIUH.

OmnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTHh (PYHKIIMH, HYIH (YHKIUH,
ITPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonpe3oBathk rpaduku GyHKIMN U1 pEIICHUs] ypaBHEHUH.

CrpouTh M 4MTaTh IpaUKU JTUHEWHON (PYHKIMM, KBaAPAaTUYHON (YHKIUH,
CTETNIEHHOHN (PYHKIIMH C LEJIbIM [IOKa3aTEIIEM.

Hcnionp3oBaTh Tpadukn  (QYHKIUH IS HWCCICTOBAHUS  IPOIECCOB M
3aBUCUMOCTEN MpU PELICHUU 3aJad U3 JPYTUX YYEOHBIX MPEIMETOB M peaabHOU
’KU3HU; BbIpaxaTb (pOpMyIamMH 3aBUCUMOCTU MEXK1y BEIUUYUHAMM.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3a

OnepupoBaTb  NOHATHUSAMHU:  IOCIEAOBATENbHOCTh, apuMeTHyecKas U
rEOMETPUYECKAS] IPOTPECCUMN.

OnepupoBaTh  MNOHATUSAMH: OECKOHEYHO  yObIBaromiasi TIeoMeTpuYecKas
nporpeccusi, cyMMa O€CKOHEUHO yObIBAIOIIEH r€OMETPUUECKON TPOrPECCUU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN M IPOTPECCHU I PELICHUS
peanpHBIX 3a1a4 IPUKIIAIHOTO XapaKkTepa.

MHoKecTBa M JIOTMKA

OnepupoBath MOHATHUAMH: MHOKECTBO, OIEPALIMH HAJl MHOKECTBaAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN almapar Jisl ONMCaHUs PealbHbIX
MIPOLIECCOB U SIBJIICHUM, ITPU PELICHUH 33]1a4 U3 JPYTUX Y4eOHbIX PEIMETOB.

OrneprpoBaTh MOHATUAMH: ONIPEIEICHNAE, TEOPEMA, CIEACTBUE, TOKA3ATEIBCTBO.

11 KIIACC

Yucsa 1 BbIYUCIEHUA

OnepupoBaTh TMOHATUSMHU: HATypaJIbHOE, IEJI0€ YHCIO; HCIOJIb30BaTh
MPU3HAKHU JICIMMOCTH LIEIBIX YUCEN, PA3JIOKECHUE YUCIIA HA TTPOCTHIE MHOKUTEN JIJIS
pelIeHus 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.



OnepupoBaTh TOHATUAMHU: JIOTApU(GM YHUCHTA, NECATUYHBICE U HATypaJbHBIC
norapuMsl.

YpaBHeHus M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHHU JIJIsl MPEOOpa30BaHusl BhIPAXKEHUI; ONIEPUPOBAThH
MOHATHUSMU: TIOKA3aTEIbHOE YPAaBHEHMWE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
ITOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonusATe  mpeoOpa3oBaHHs — BBIPAKEHUH, COJIEpKAIIUMX  JIOTapu(MBI,
ONEpPUPOBATh MOHATHUAMMU: JIOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

HaxoauTe penienus npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh MNOHATUSAMM: CHUCTEMA JIMHEHMHBIX YPAaBHEHHUA M €€ pPEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PELIECHUS IPAKTUYECKUX 3a1ay.

Haxogute pelieHus NpPOCTEHIINX CHUCTEM M COBOKYIIHOCTEW palMOHAIbHBIX
YPAaBHEHUU U HEPABEHCTB.

MopenupoBaTh peajlbHblE CUTyallUd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPAKEHHUS, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a]1a4, UCCIIEN0BATh
MOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM aIllapara ajareopsbl.

DyHKUMH U Tpaduku

OnepupoBaTb  NOHATUAMU:  HEpUOAMYECKas  (QYHKIMS,  ITPOMEXKYTKU
MOHOTOHHOCTH (DYHKILIMH, TOYKH SKCTpeMyMa (PyHKIMHU, HanOOJIbIIEE U HANMEHbIIIEE
3HaYeHUs (PYHKIMUU Ha MPOMEXKYTKE; UCIIOJIb30BATh MX ISl UCCIIEOBaHMS (QyHKIUH,
3aJJaHHOU IpaUKOM.

OnepupoBaTh MNOHATUSAMU: IpaUKU TOKA3aTENbHOM, JOrapupMUYECKON WU
TPUTOHOMETPUYECKUX (PYHKIMH; M300pakaTb UX HA KOOPAMHATHOM IJIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON IJIOCKOCTH I'papMKU JTHHEWHBIX YpaBHEHUH U
MCIIOJIb30BaTh UX I PELIECHUS CUCTEMBI JIMHEHHBIX YPABHEHUN.

Ucnone3oBate rpaduku (QyHKUMH A7 HUCCIENOBAHMUS  IPOLIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCHIUTUIHH.

Hayaja MaTeMaTH4eCKOIo aHAJIM3a

OnepupoBaTh MOHATUSMU: HEMpepbiBHAS (YHKLMS; MPOU3BOJHAS (PYHKLHUU;
UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3MUECKUNA CMBICT MPOU3BOAHON ISl pELICHMUS
3a1ad4.

Haxonute mpou3BOAHBIE 3JEMEHTAPHBIX (PYHKUUM, BBIYUCIATH MPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh NPOU3BOAHYIO JUIsl UCCIIE0BaHUs (PYHKIMHU Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIIEI0OBAHUS K IOCTPOEHUIO I'PpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UISl HAXOXKIACHUS HAWIYYLIErOo pEIICHUS B
MIPUKIIAJIHBIX, B TOM YUCIIE COLMAIBHO-DKOHOMUYECKUX, 3a1a4aX.



OnepupoBaTh  NOHATUSMU:  TEepBOOOpa3Has W HMHTErpaia; I[OHUMATh
reOMEeTPUYECKUN U PUBNIECKUI CMBICIT UHTErpaa.

Haxoauts nepBooOpa3Hble 3J1eMEHTapHbBIX (PYHKIMIA; BBIUUCIISITH UHTETPAI IO
dhopmyne Herorona—JletiOHuiia.

Pemare npukinagHele 3a1add, B TOM YHCIE COLHAIBHO-JKOHOMHYECKOIO H
(bu3MYECKOTO XapaKkTepa, CPeCTBAMU MAaTEMATUYECKOTO aHATTN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC

KouunyecTBO 4acoB
Neo HaumeHnoBaHue pa3gesioB U TeM Kontp. | Ilpakr.
n/m | MporpamMmbl Be padoTt padot

€ro
bl bl

MHoOxecTBa palMOHAIBHBIX U
NEWCTBUTEIBHBIX YNACEIL.
PanmonansHbie ypaBHEHUSA U
HEPaBEHCTBA

ApudmeTndeckuii KopeHb N—ou
3 creneHu. MppannoHanbHbIe 5
YpaBHEHUS U HEPABEHCTBA

Oynkiuu u rpaduxu. CTeneHs ¢
LEJIbIM ITOKa3aTeIeM

4 [TokazaTenbHas GyHKIIUA 6 1

5 Jlorapudmuyeckas QyHKIUS 8 1
DopMyIibl

6 TpuroHomeTpuu. Tpuronomerpuyeckue | 27 2
YpaBHEHUS

7 ITocnenoBaTenbHOCTH U IPOTPECCUU 2

[ToBTOpEeHue, o6o0IIeHNE,
CHCTEMAaTHU3aI1s 3HAHUI

13 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 6




11 KUIACC

Ne
n/n

HanmeHnoBaHue pa3/iesioB u
TeM MPOrpaMMbl

KoaunuyecTBo 4acoB

Bcero

KonTp.
padoTt
bl

IMpakr.

padoThI

Crernenn ¢
paloOHaIbHBIM
MoKa3aTeJIeM.
[TokazarenbHas yHKITHUS.
IToxa3zarenpHBIE
YpaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas
GyHKIHSL.
Jlorapudmuyeckue
YpaBHEHHS U HEPABEHCTBA

Tpuronomerprnueckue
GYHKIIUHN 1 UX TpapuKu.
Tpuronomerprnueckue
HEPaBEHCTBA

13

[IpownsBoHas.
[Ipumenenue
ITPOU3BOTHOU

26

WNHuterpan u ero
IIPUMEHEHUS

CucrteMbl ypaBHEHUN

HarypanbpHble u niemnsie
qucia

[ToBTOpEeHmE, 0000IICHNE,
cUCcTEeMaTHu3alus 3HaHUH!

13

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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