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MOACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «AjreOpa W Hadala MaTeMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHs s oOydarommxcsa 10 —11 kimaccoB paspabortana Ha
ocHoBe denepanbHOrO TOCYIAPCTBEHHOTO 00PA30BATEIHLHOTO CTAaHAAPTA CPETHETO
oOmiero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, U TPAJAHMIIMNA POCCUHCKOTO
oOpa3oBaHus. Peanmzarusi mporpaMmbl OOSCIICYMBACT OBJIAJICHUE KITFOYCBBIMHU
KOMIICTCHIIMSIMH, COCTABJIIOIIMMHU OCHOBY JJII CAMOPAa3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, 1IEJIOCTHOCTD OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
pa3BUTHSA JIMYHOCTH oOydaromuxcs. [Ipu cocTaBiIeHHMH TPOrpaMMBI  YYTCHA
pPOrpaMMa BOCIIMTAHHUS IITIKOJIBI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM U3
HanOoJiee 3HAYUMBIX B MPOTPAMME CTapIeH IIKOJIBI, TOCKOJIbKY, C OJHOMU
CTOPOHBI, OH OOECMEYMBACT HWHCTPYMEHTAIBHYIO 0a3zy Ui H3yYeHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHUYECKOE U
a0CTpaKTHOE MBIILICHUE YYalluXcsl Ha YPOBHE, HEOOXOIMMOM JIJIi OCBOCHHSI
KypcoB WH(MOPMATHKH, OOIIECTBO3HAHMS, HWCTOPWUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYallhecsl OBJIaJIEBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KoTopasi GOpMyJIUpyeT CBOU JOCTUKEHHUS B MaTeMaTHUECKoi popme.

Kypc anrebpsr 1 Hagasm MaTeMaTHYeCKOTo aHAIM3a 3aKJIabIBa€T OCHOBY IS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMHUH, OHOJIOTHH, TOHWUMaHUS
OCHOBHBIX TCHJICHIIMA OKOHOMUKH U OOINECTBEHHOW JKW3HU, TIO3BOJISICT
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCITOJIb30BaTh MX B IOBCEIHEBHOW XKM3HU. B TOXXEe BpeMs OBJaJICHHE
aOCTpaKTHBIMH U JIOTHUECKH CTPOTHUMH MAaTEMaTUYECKUMH KOHCTPYKIIUSIMH
pa3BUBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBINIICHUE. B X01e n3yuenus
anreOpbl M HayaJl MaTEeMaTUYeCKOro aHaju3a B CTapliedl IIKoJe Yydaliuecs
MOJIYJatOT HOBBIM ONBIT PEUICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEJICH peajbHbIX CUTYyallMil M HMHTEpIpeTaIiu
MOJIYYCHHBIX ~ PCIICHHWHM, 3HAKOMSITCS €  NpUMEpaMHd  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH B TMpUPOJE, HAyKe W B MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTeMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.



Kypc obmagaer 3HaUMTENbHBIM BOCIUTATENIbHBIM MOTEHLUAIOM, KOTOPBIH
peanu3yercsl Kak 4yepe3 y4eOHbI Marepuas, CIoCOOCTBYIOMIMM (HOPMHUPOBAHUIO
HAay4YHOTO MHPOBO33PEHMs, Tak M 4Yepe3 crneuuduky ydyeOHOU AesITeNbHOCTH,
TpeOyrole CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MPOJIOJKATEIBHOM
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 3 MOJYYEHHBIN pe3yJbTarT.

B ocHoBe Mertomuku oOydeHuss aireOpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JISKUT JAeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAJIN3a» BKIIIOYAET
CIIEIyIOIUE COJEPKATEIbHO-METOIUYECKHE JIMHUN: «Yucaa W BBIYHACICHUS»,
«Dyukuuun  u rpaduku»y, «YpaBHEHMS W HepaBeHCTBa», «Hauana
MaTeMaTU4eCcKoro aHanusza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEJIbHO-METOIUYECKUE JIMHUM M3YYalOTCS HA MPOTSIKEHUU JBYX JIET
oOyueHusi B CTaplleil 1IKoJie, €CTECTBEHHO JOMOJHSASA APYTr Apyra U MOCTEIEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pazfenamu. [laHHbIE Kypc  SIBIETCS
MHTErPAaTUBHBIM, TIOCKOJIbKY OOBEAMHSET B ce0e COJep:KaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCLUIUIMH: alredpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIM3,
Teopusi MHOXKeCTB M JAp. [lo mMepe Toro kak ydaiuecs: OBiIaJeBaloT BCE Oolee
MIUPOKUM MaTeMaTUYECKUM alllapaToM, y HUX MOCIeA0BaTeIbHO (GOPMUPYETCS U
COBEpULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYI0 MOJIEIb PEaIbHON
CUTyalluM, TPUMEHSATh 3HAHUSA, IOJYyYEHHbIE B Kypce «Auredpa M Hayana
MaTEeMaTHYECKOTO aHaIN3a», Uil PEeLICHHUs] CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOM
MaTE€MAaTHUYECKOM 3a/1auu, a 3aTEM MHTEPIIPETUPOBATH MMOJTYYECHHBIN pe3yJIbTaT.

ConepxkaTenbHO-METOANYECKAsA JTUHUA «YUucna W BBIUKMCIECHUS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BAHMS JAEHUCTBUTENIBHBIX YHCEI, KOTOPOE OBLIO
HAa4aTO B OCHOBHOW miKoje. B crapmieit mkone ocoboe BHUMaHUE YACHSIECTCS
(GOpPMHPOBAHUIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAaHUE PA3IMYHBIX (QOpPM 3amucu JEUCTBUTENBHOTO YHWCIA, YMEHUE
pPalMOHAIIBHO BBIIOJNHATh JCHCTBUS C HUMH, J€NIaTh NPUKUAKY, OLICHHBATh
pe3ynbraT. OOydarommuecs MOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJIHEHUSI JEUCTBUN C 4YHUCIaMH, 3alUMCaHHBIMU B CTaHAapTHOM (dopwme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUM.

JIuans «YpaBHEHHS M HEPABEHCTBA» PEATM3YETCS Ha NPOTSIKEHUU BCETO
oOyueHusi B cCTaplield IIKOJE, IMOCKOJbKY B KaXXJIOM pasfele IporpaMMbl
NPEeIyCMOTPEHO pEelIeHUE COOTBETCTBYIOMMX 3aaad. OOydaroniuecs: oBlIaJIeBalOT
pa3IUYHBIMU METOJAaMU PEIICHUS UENbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTApU(PMHUYECKUX U  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPaBEHCTB U X cUcTeM. [loaydeHHbIE YMEHHS HCIOIB3YIOTCS PU UCCIIEA0BAHUH
(GyHKUMNA C TTOMOIIBI0O TIPOW3BOJHOM, PEIICHUH MPUKIAJHBIX 3a]ad W 3a/]ad Ha
HAaXOXXJE€HUE HauOOJBIIMX W HAUMEHbIIMX 3HaueHu GyHkuuu. JlanHas



coJepKaTeslbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpPMUPOBAHUE YMEHUI
BBIIOJIHATH pacu€Tel Mo QopMmyiiaM, NpeoOpa3oBaHMs LEIbIX, pPAlMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTENeHH W Jiorapudmbl. braromaps u3ydeHHIO alredpanyeckoro
Marepuaja  IOPOUCXOAWUT  JAJBHEWINEEe  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPakTHOrO MBILIUICHUSI Yy4YalluXxcs, (QOPMUPYIOTCS HAaBBIKU JI€AYKTUBHbIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMM  (popmMamMu,  MpeacTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHMOCTEH B BHJIE PAaBEHCTB W HEpPABEHCTB. Airedpa
npeparaeT 3()QPEeKTUBHbIE HHCTPYMEHTBI JJIsi PEUICHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduUKU» TECHO
NEPEIUIETAeTCA C IPYTUMHU JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a4a€T
IIOCJIEI0BATEIBHOCTD U3Y4YECHUS MaTepuaa. N3yuenue CTEIIEHHOM,
MOKa3aTesIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWCTB
U rpaMKoB, UCHOJb30BaHUE (DYHKIMI JUIsl PEIICHMs 3a1ad U3 JIPYTruX y4eOHbIX
IIPEJAMETOB U PEAIIBHON KU3HU TECHO CBSI3aHO KAK C MAaTEMaTUYECKUM aHAIM30M,
TaKk U C pElIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3Tom Oosbllioe BHHMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIEAOBATh IMOJYYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3TOH cofep:KaTeNbHON JTMHUN HAIEJeH Ha Pa3BUTHE YMEHUI
U HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXXKATh 3aBUCUMOCTH MEXKIYy BEIMYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, Tpaduyueckoil U ciaoBecHOW. Ero mszyuenue
CIOCOOCTBYET Pa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHass nuHuA «Havana mMareMaTnyeckoro a”ajns3a» IO3BOJISIET
CYILIECTBEHHO PAaCHIMPUTh KPYT KaK MAaTeMaTHYeCKHX, TaK U MPUKIAJHBIX 3a]1ad,
JOCTYIHBIX 00yYaromUMCs, Y KOTOPBIX MOSIBISETCS BO3ZMOXHOCTb MCCIIEIOBATh U
CTpouTh Tpaduku (YHKIUH, ONpeneNsITh HX HAWOONbIINE W HANMEHBIIIHE
3HAYEHMsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TEN, HAXOAUTHh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareibHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOYKHOCTH TOCTPOEHUS MaTeMaTHYEeCKUX MOJENeN pealbHbIX CHUTyaluH,
HaXOXKJIEHUS HaWIy4dllero PEIIeHHs B NPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-
HDKOHOMHMYECKHUX, 3a]a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTH4YECKOTO aHaIM3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMATIbHO-JIOTMYECKOTO0 U KPEATUBHOTO
MBIILJIEHUS, (OPMUPOBAHUIO YMEHHMI pACIO3HABaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HaykKe, TeXHUKe U uckyccTBe. OOydarommuecs y3HAIOT O
BBIIAIOIIMXCA PE3YJIbTATax, IOJIYYEHHBIX B XOJAE pPa3BUTHS MATEMATHKU Kak
HAyKH, U UX aBTOpax.



CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTaM  TEOPHH  MHOXECTB. |E€OpETHKO-MHO)KECTBEHHBIC
MIPEICTABIICHHUS TTPOHM3BIBAIOT BECh KypC IIKOJIBHOWM MaTeMaTHKH M IPEIJIararoT
HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIIONTNN BCE pa3eibl MATEMATHKU U €€
MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MATEMATHUECKHE JUCIHMIUIMHBI B €UHOE
nemnoe. [1oaTroMy Ba)XHO JaTh BO3MOKHOCTH IIKOJBHUKY IOHUMAaTh TEOPETHUKO-
MHO>XCCTBEHHBIM SI3bIK COBPEMEHHOW MaTEMaTUKH W HCIIOIh30BaTh €ro JUIs
BBIPKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa m Hadama MaTEMaTHYECKOTO aHajIn3a» MPHUCYTCTBYIOT
TakK€ OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIE MPHU3BAHBI
c(hOpMHPOBATh HABBIKU TTOCTPOSHUS MOJICIICH peaJbHbIX CUTYaIlUi, UCCIICTOBAHUS
ATHX MOJENIed C MOMOIIBIO ammapara anreOpbl 1 MaTeMaTHYeCKOrO aHalu3a |
WHTEPIPETAUNA TIOTYYCHHBIX PE3yNbTaToB. Takue 3a7aHus BIUIETCHBI B KaXKIIbIH
U3 pa3aesioB MPOrpaMMBbI, IIOCKOJIbKY BECh MaTepHall Kypca IMUPOKO UCTIONb3YETCsI
JUTSL peIeHUsT IPUKJIAAHBIX 3a71a4. [Ipy peleHnn peanbHbIX MPAKTHICCKUX 3a1ad
ydamiiecs: pa3BUBAIOT HAONIOAAaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HWCIONB30BATh AHAIOTHIO, 0000MAaTh M KOHKPETH3UPOBATH
npobiemy. JlesaTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB DPEIICHUS MPUKIIATHBIX
3aJa4 OpraHu3yeTcs B MPOIECCe M3YUCHHUs BCEX TeM Kypca «AnreOpa M Hayana
MaTEeMaTUYECKOTO aHaTTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha HM3yuyeHHE Kypca aiareOpbl M Hayal MaTeMaTHYECKOTo
aHanu3a Ha 0a30BOM YPOBHE OTBOJUTCS 2 yaca B HEJEINIO, 3a roJl — 68 yacoB



COILEPKXAHUE YYEBHOI'O KYPCA

Yuciobie pyHkuuu. (5 4.)
Omnpenenenne 4nuCIOBOM (QyHKIMH u crocoObl e€ 3amanus. CpoiictBa (QyHkuuu. OOpaTHas
GbyHKIHS.
Tpuronomerpuyeckue pynkuuu (17 4.)
UucnoBasg OKpyKHOCThb. JlJIMHA Jyrd YHUCIOBOW OKPYKHOCTH. YHCIIOBask OKPYXKHOCTh Ha
KOOpAMHATHOHN miockocTu. CHUHYC M KOCHMHYC. TaHreHC M KOTaHreHC. TpUroHOMeTpuYecKHe
(GYHKIMH 4YHMCJIOBOTO apryMeHTa. TpuroHoMerpudyeckue (QYHKLUUH YIJIOBOIO apryMeHTa.
®opmynbl npuBeaeHus. OyHKIUs y=sinx, e€ cBoicTBa U rpapuk. DyHKIUS Yy =COSX, e&
cBoiictBa u rpaduk.llepmoguunocts ¢GyHKui y=sinx, y=cosx. I[loctpoenue rpaduxa
¢byukmmn y = mf(x) ny = f(kx) nmo uzBectnomy rpaduky Gynkiuu y = {(x). Oynkmuny = tgny =
ctgx, X CBOWCTBA U IpauKu.
Tpuronomerpuueckue ypapaenus. (10 4.)
IlepBble mpencTaBiIeHHUs O PELIEHUM TPUTOHOMETPUYECKUX YpaBHEHUN. APKKOCHHYC. PELICHHE
ypaBHeHHsI cost = a. ApkcuHyc. PemieHue ypaBHeHHs sint = a. ApPKTaHI'€HC M apKKOTaHI'EHC.
Pemenne ypaBHeHMil tgt = am ctgt = a. mpocTellie TPUTOHOMETPUYECKUE ypaBHeHus. [lBa
METOJla pELICHHs TPUIOHOMETPUYECKUX YPAaBHEHUMH: BBEICHME HOBOW IIEPEMEHHOHW U
pa3ioxeHue Ha MHOKUTENH. OJHOPOIHbIE TPUTOHOMETPUUYECKUE YPABHEHUS.
IIpeoOpa3oBaHue TPUrOHOMETPUYECKUX BbIpa:KeHHH. (8 4.)
CuHHyC 1 KOCHUHYC CyMMBI U pa3HOCTH aprymeHToB. ®opmyiisl 1BoiiHOrO aprymenta. ®@opmysisl
MOHMXKEHus creneHu. [IpeobpazoBaHue cyMM TPUTOHOMETPUYECKUX (DYHKIMHA B MPOU3BEACHUE.
[IpeoOpa3oBanue NPOU3BEACHUN TPUTOHOMETPUIECKUX (PYHKIIUI B CyMMBI.
IIpousBoanasn. (28 4.)
Omnpenenenre 4MUCIOBOM MOCIENIOBAaTENILHOCTH U crnocoObl €€ 3amgaHus. CBOWCTBA UYHCIOBBIX
nocienoBarenbHocTell. OnpezeneHue npenena nocienoBareabHocTH. CBONCTBA CXOASIIMXCS
MocJIeIoBaTeIbHOCTEH. Brluucienue mnpezaenoB mnocienoBaTenbHocTe. CymMMa OECKOHEYHOM
reOMETPHUYECKON TMporpeccuu.mnpenen GyHkuun Ha 6eckoneuHoctu. [Ipenen QpyHKuM B Touke.
[Ipupamenue aprymenrta. Ilpupamenuve ¢yHkuuu. 3agaud, NOPUBOASIIME K MOHSATHIO
pou3BogHON. OnpeneneHne MpoU3BOJHOW. AJTOPUTM OTBICKAHUS IMPOU3BOJHOU. DOpMYJIbI
muddepennmponanus. [Ipasuna quddepennuponanus. Juddepennmnporanue Gynkuu y = f(kx
+ m). YpaBHeHue KacareiabHOW K Tpaduky (QyHKUMH. AJTOPUTM COCTaBIIEHUS YpaBHEHMS
kacarenbHOH K rpaduky ¢yHkumm y = f(X). [IpumeHeHHe NPOM3BOIHOW K HCCICIOBAHHIO
(GyHKIMM HAa MOHOTOHHOCTh U 3KcTpeMyMmbl. [locTpoenne rpadukoB QyHkumid. I[Ipumenenue
MIPOM3BOIHON JJISt OTBICKAHUSI HAUOOJIBIINX U HAMMEHBIINX 3HAYEHUI BETMYMH.



ININIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yweOHOro mnpeaMmera «MaremaTuka» JOJDKHO OOecrneunBaTh
JOCTIKEHNE Ha YPOBHE CPEHETO 00IIEro 00pa3oBaHus CIEAYIOMUX JINYHOCTHBIX,
MeTarpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOrpaMMbl Yy4e€OHOIro MpeaMera
«MaremaTrka» XapakTepU3yHTCS:

I'paxxnaHckoe BOCIMTAaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUK 00YYAIONIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIEeCTBA, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSIMU 1 HA3HAYCHHUEM.

[TatpuoTnyeckoe BOCIUTAHHKE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPak)TAHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJIa B OCTPOEHUE YCTOMYMBOTO Oy AYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJad, PEIIEHU, paccyxICHUH;
BOCTIPMMMYHMBOCTBHIO K MAaTEMaTUYECKUM aCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIMTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpPECcax 370pOBOro U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJisipHast dusnueckas AKTUBHOCTB); (du3nUecKoro
COBEPILIEHCTBOBAHU, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTreMaTHYecKoMy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHN NIPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoldIieM;
OpHEHTAalMell Ha IPUMEHEHUE MATEMATHUYECKMX 3HAHUM I PELICHHs 3a1ad B
o0lacTh OKpyXKawlled cpeabl, IJIaHUPOBAaHUS IOCTYNIKOB M OIEHKH HUX
BO3MOKHBIX MTOCJIEACTBUMN JJIs1 OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM M  OOIIECTBEHHON NPAKTHKH, IOHUMaHUEM
MaTEMaTUYECKON HayKd Kak c@epbl YeNIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHA M 3HAYMMOCTH I Pa3BUTHS LMBWINW3ALWU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUA MUDAa;
TOTOBHOCTBIO OCYILECTBJIATh INPOEKTHYI0 M MCCIEAOBATENBCKYIO NESITEIbHOCTD
WHIVBHUIYaJIbHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBpie nornueckue AenUCTBUS:

e BBIABIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
KIaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIINE;
YCIIOBHBIE;

BBEISIBIIAITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEP)KJICHUH (MPSMBIE U OT MPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIEe MOAXOMAINNA C YYIETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBrle ncciienoBarenbCKue IEHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKANA UHCTPYMEHT MO3HAHUS;
(bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLIUE MPOTUBOpPEUYHUE, MpoOJIeEMYy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
Oo0OBEKTa, SABJICHHS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAY
00BbEKTaMHU, SIBIICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE MPOLECCA, a TAKKE BBIIBUIATh
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIAATH J1e(PUIMTHI MHQOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEICTABISTh €€ B PA3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpadUUuecKy;



e OIICHUBATH HaAEKHOCTh uHbopMaIu 1o CaMOCTOSATEIHLHO
c(hOpMyIIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMyHUKamueHwle Oelicméus, o0becneyusaom

chopmMuposaHnoCcms COYUATbHBIX HABLIKO8 00YUAIOUUXCAL.

Obuenue:

e BOCIpUHUMATh H (OPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMHU | IEJIIMH OOIIECHHMSI; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /aBaTh IMOSCHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MOJTYyUYEHHBIN pe3yJIbTaT;

e B X0JIe 00CYXXJIEHHS 3a7aBaTh BOIMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
POOJIEMBI, peracMoi 3aauu, BHICKA3bIBaTh UJICH, HAIICIICHHBIC HA ITOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX
YYaCTHHKOB JHAJIOra, OOHAPYKWUBATh Pa3IMYUe U CXOJICTBO TMO3UIIUN; B
KOppEKTHOH popme PopMyTHUpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS,

e TMpPEACTAaBIATh  PE3yNbTaTbl  PEIICHWS  3aJayd,  JIKCIEPUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/]1a4 MPE3eHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyaHu4ecTBoO:

e IMOHMMATh W  HCHOOJB30BATh  MPEUMYyIIECTBA  KOMaHJIHOH U
MHIUBUYAJIbHOM pabOThI PY PEIICHUH YYEOHBIX 3a]a4; IPUHUMATh 1IEJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e Y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CyXIE€HUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Yuueepcanonvie  pezynamuenvie oeticmeusl, obecneuusaiom
Gdopmuposarue cCMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIAThH IUIAH, AJITOPUTM PEUIEHUS 3a/1a4y, BBIOUPATH CIOCOO PEIICHHMS C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIB:

e BIJIAJICTh HAaBbIKAMHU IO3HABATEJIBbHOM pe(IeKCuH Kak OCO3HaHHs
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCO0aMU  CaMOINPOBEPKHM, CAMOKOHTPOJS Ipolecca U
pe3ysbTaTa peleHus MaTeEMaTHYeCKOH 3a1auu;



e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PELIEHUU

3aJlayd, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLCHHMBATH COOTBCTCTBUC PC3yJjibTaTa LCINW W YCIOBHIM, O0OBIACHSATH

MPUYUHBI JTOCTUKECHUS WIM HEJAOCTHXKEHHUSI PE3YIbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMAaTUYECKOTO aHau3ay

Ha YPOBHE CpeIHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

D

JJIeMEeHThI TEOPUM MHOKECTB M MATEeMATHYECKOM JIOTUKHU

CB00OOIHO OoneprUpOBaTh NOHATUAMU: KOHEYHOE MHOMXKECTBO, JIEMEHT
MHOKECTBA, IOJMHOXECTBO, IIEPECECUCHHUE, O0BETUHEHUE U PA3HOCTh
MHOYECTB, YACIIOBBIE MHOXKECTBA HA KOOPJAUHATHOMN MPSIMOM, OTPE30K,
MHTEpBAaJ, MOJTYUHTEPBAJ, MPOMEKXYTOK C BBIKOJIOTON TOUKOH, rpaduueckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAUHATHOM IIJIOCKOCTH;

3a/1aBaTh MHOKECTBA NIEPEYUCIICHUEM U XapaKTEPUCTUUYECKUM CBOMCTBOM;
ONEPUPOBATH NOHATUAMU: YTBEPKACHUE, OTPULIAHUE YTBEPKACHUSA,
UCTUHHBIE U JIO)KHBIE YTBEPKICHHUS, IPUUNHA, CJIECICTBUE, YACTHBIN ClTydail
OOIIIEro yTBEPKICHUS, KOHTPIPUMED;

MIPOBEPSTH MPUHAJIEKHOCTD 3JIEMEHTA MHOXKECTBY;

HaXOJIUTh NIEPECEUCHNE U 0OBbEIMHEHNE MHOXKECTB, B TOM YHUCJIE
MIPEICTABIICHHBIX TpadUIECKU Ha YUCIOBOM TIPSIMOM M Ha KOOPIUHATHON
IIJIOCKOCTH;

MIPOBOJUTH JOKAa3aTEIbHbIE PACCYXKICHUS JIJIs1 000CHOBaHUS UCTUHHOCTH
YTBEPKICHUM.

B noBceqHEBHOM KU3HU U NIPU U3YUYEHHUH IPYTUX MPEIMETOB:

2)

WCIIOJIb30BaTh YUCJIOBBIE MHOXKECTBA Ha KOOPJMHATHON MPSMOM U HA
KOOPJAMHATHOM TJIOCKOCTH JJIsl ONMCAaHUs peabHbIX MPOIIECCOB U SIBJICHUIA;
POBOJUTH JA0Ka3aTeIbHbIE PACCYK/ICHUS B CUTYyallUsAX TOBCEAHEBHOM
KU3HU, TIPU PEUICHUU 3374 U3 APYTUX TIPEIMETOB

Yucaa 1 BbIpaKeHU

CB00OIHO OTIEpUPOBATH MOHITUSAMU: HATYPATbLHOE YHCII0, MHOKECTBO
HaTypaJbHBIX YUCEI, IIEJI0€ YHUCII0, MHOKECTBO LEJBIX YUCET,
OOBIKHOBEHHAS JIPO0b, ACCATHUIHAS IPO0b, CMEIIaHHOE YUCIIO,
palMOHAIbHOE YUCJI0, MHOKECTBO PAllMOHAIIBHBIX YUCEN, UPPALIMOHATIBHOE
YHUCJI0, KOPEHb CTENIEHU N, IEUCTBUTEIBHOE YUCII0, MHOXKECTBO
NEUCTBUTENBHBIX YUCEN, TEOMETPUUECKAs UHTEPIPETALNS HATYPAIbHBIX,
LEJIBIX, PAllMOHATIBHBIX, IEUCTBUTEIbHBIX YHCET,



MOHUMATh ¥ OOBSICHATH PA3HUILY MEXIY MO3UIIMOHHON M HETIO3UITMOHHON
CHUCTEMaMHM 3aIMCH YHCEIT,

MIEPEBOJIUTh YUCIIA U3 OJTHON CUCTEMbI 3aITUCH (CUCTEMbI CUMCIICHUS) B
APYTY1O,

JIOKA3bIBATh U UCTOJIb30BAaTh MPU3HAKU JIEIMMOCTHA CYMMBI U TPOU3BEICHUS
MIPY BBIMIOJIHEHWH BBIYMCIICHUIN U PEUICHUH 33/1a4;

BBITOJIHATH OKPYTJIEHUE PAIMOHAIBHBIX U UPPALTUOHATIBHBIX YHACEI C
3aJIJaHHOM TOYHOCTBIO;

CpaBHUBATH JCHCTBUTEIBHBIC YHCIA PAa3HBIMU CIIOCOOAMH;
yIHOPSI0OYMBATh YKCIIA, 3aITUCAHHBIE B BUIE OOBIKHOBEHHOM U IECATUYHOM
Ipo0Ou, yncia, 3aMCaHHbIe C UCTIOIb30BaHUEM apU(METUUECKOTO
KBaJIPaTHOTO KOPHS, KOPHEH cTereHu Oobiie 2;

Haxoauth HOJ[ u HOK pasnpiMu crioco0aMu 1 UCIIOJIB30BaTh UX MPHU
pELICHUY 3a]a4;

BBITIOJTHSTh BBIYMCIICHUS ¥ PEOOpa30BaHUs BBIPAKEHUM, COAEPKAIINX
JNEUCTBUTEIILHBIE YUCIIA, B TOM YUCJIE KOPHU HATYPaIbHbBIX CTEICHEN;
BBITIOJIHSTH CTaH/IAPTHBIE TOXKIECTBEHHbIC MPE0OPA30BaAHMS
TPUTOHOMETPHUUECKHUX, JTOTapU(PMHUIECKUX, CTETICHHBIX, UPPALIMOHATBHBIX
BBIPAKCHU .

B HOBCCJIHCBHOI\/’I JKM3HU U IIPU U3YUYCHUUN JPYTUX INPEAMETOB!

BBITIOJIHATh U OOBACHSTH CPAaBHEHHUE PE3YyJIbTATOB BHIUUCICHUN TTPU
PEIICHUH MPAKTUYECKUX 3a/1a4, B TOM YKCJIe MPUOIMKEHHBIX BHIUUCICHUH,
UCIIOJIb3YS Pa3HbIE CIIOCOOBI CPABHEHMIA;

3aMKChIBaTh, CPABHUBATH, OKPYTIISATH YUCIOBHIE JAHHBIC PEAIbHBIX BEITHUYUH
C UCIOJIb30BAHUEM PA3HBIX CUCTEM HU3MEPEHHUS;

- COCTABJIATH U OLICHUBATh PA3HBIMHU crioco0aMy YHCJIOBBIE BBIPAKCHUA IIPH
PEIICHUHN ITPAKTUYICCKUX 3aaa4 U 3aJla4 U3 JIPYyIrux y‘-Ie6HBIX npcaAMCTOB
3) YPaBHeHl/IH H HEPpaBCHCTBaA

CB00OOIHO OonepUpOBaTh NOHATUAMU: YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS M HEPABEHCTBA, YPAaBHEHHUE, SBIISAIOIIEECS
CJIEJICTBHEM JIPYTrOTO YpaBHEHMUsI, ypaBHEHHU S, PABHOCWIbHbBIC Ha
MHOYKECTBE, pABHOCHJIbHBIE IPEOOPA30BAHNS YPABHEHU;

pelarh pa3Hble BUJIbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE
HEKOTOphIE YpaBHEHUS 3-i1 U 4-11 cTeneHei, TpoOHO-palliOHATBHBIC U
UPpALMOHAJIBHEIE,

OBJIaJIETh OCHOBHBIMU THIIAMHU MTOKA3aTEIbHbBIX, JOrapu(pMUUECKUX,
UPPALMOHAIBHBIX, CTENIEHHBIX YPaBHEHUI U HEPABEHCTB U CTAHIaPTHBIMU
METOJAMH MX PEIICHUIA U MPUMEHSATh UX MPU PELICHUH 33]a4;

IIPUMEHSITH TEOpEMY be3y K peleHnio ypaBHEHNH;

NPUMEHSATH TeopeMy Buera /it perieHus HEKOTOPbIX YpaBHEHUM CTENEHU
BBIILIE BTOPOU;



IIOHUMATh CMBICII TEOPEM O PAaBHOCHJIBHBIX U HEPAaBHOCUJIBHBIX
npeoOpa3oBaHUsAX YPaBHEHUM U yMETh UX JI0KA3bIBATh;

BJIAJIETh METOJAMU PELICHUS YPAaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJ pelIeHus1 1 000CHOBBIBATH CBOIl BBIOOD;

MCITI0JIb30BaTh METOJI MHTEPBAJIOB JIJIsl PEILICHUS HEPABEHCTB, B TOM YHCIIE
IpOOHO-pAIMOHANIBHBIX M BKIIOYAIOLIUX B ce0sl UppallMOHAIbHbBIE
BBIPAKEHHS;

peniarh anredpanyecKkue ypaBHEHHUSI 1 HEPABEHCTBA U UX CHUCTEMBI C
napaMeTpaMy aaredpanyeckuM U rpauueckuM METOIaMU;

BJIa/IETh PA3HBIMHA METOAAMHU JI0KA3aTENbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIEIBIX YUCIIAX;

n300pakaTb MHOKECTBA Ha TUIOCKOCTH, 33/1aBa€Mbl€ YPAaBHEHUSMH,
HEpPaBEHCTBAMH U UX CUCTEMAMU;

cBOOO/IHO HCTIONIB30BAaTh TOXK/IECTBEHHBIE MTPEOOPa30BaHusl IPU PEIICHUN
YPaBHEHHMM U CUCTEM YPaBHEHUM

B noBcegHEBHOM KU3HU U IIPU U3YUYEHHUH JIPYTUX MPEIMETOB:

COCTaBJISITh U PEIIATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEIIEHUN
3a/1a4 JPYrux y4eOHBIX MPEAMETOB;

BBITIOJTHATH OIIEHKY MPaBAOINO00Ms pe3yIbTaTOB, MOJIYyYaeMbIX MPH
pPELIEHNH PA3JINYHbIX YPABHEHUI, HEPABEHCTB U UX CUCTEM MPU PEIICHUH
3a/la4y APYTUX y4eOHBIX MPEIMETOB;

COCTaBJISITh U PELIATh YPABHEHUS U HEPABEHCTBA C ITapaMeTpaMH IpH
pEIIeHUH 337249 JPYTUX YIYCOHBIX MPEIMETOB;

COCTaBJISITh YPABHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, OITUCHIBAIOIIIHAE
pEAbHYIO CUTYAlMIO WY MPUKIAJHYIO 3a/1a4y, HHTEPIPETUPOBATH
MOJyYE€HHBIE PE3YJIbTATHI;

HCMOJI30BATh MMPOrPAMMHBIE CPEACTBA IPU PEHIEHUU OTACIBHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB

4) OyHKkuumn
- Bnaymets moHsATHUSAMU: 3aBUCUMOCTD BETUYHH, (DYHKITUS, apTyMEHT U 3HAUCHHE
byHKIMH, 006J1ACTH OTPEICTICHUS M1 MHOKECTBO 3HAUCHUN (DYHKIINH, TrpaduK
3aBUCUMOCTH, TpapuK QPyHKINHN, HYJIU QYHKIIUN, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,
BO3pacTaHWE HA YHCIOBOM MPOMEKYTKE, YObIBAHNE HA YHCIOBOM IIPOMEKYTKE,
HauOOJIbIIIEe M HAMMEHbBIIICEe 3HAYCHNE (PYHKIIMN HA YHCIOBOM IIPOMEKYTKE,

nepuoanyeckas QyHKUUs, IepUOo/, YeTHAs U HeueTHas! QyHKIUH; YMETh

IIPUMCHATDH 3TH IMOHATHS IIPU PCIICHUMN 3aaa4;

BJIQJIETh MOHATHEM CTETICHHAS! (PYHKLHS; CTPOUTH €€ rpapuK U yMETh IPUMEHSTh
CBOMCTBA CTENEHHON (PYHKIMU IPU pELICHUU 3a]1aY;



- BJIaJICTh TIOHATUSIMU TTOKa3aTelIbHast (PYHKITUS, IKCIIOHEHTA; CTPOUTH UX rpaduKu
¥ YMETh MPUMEHSTh CBOMCTBA MOKA3aTEIbLHON (DYHKITMY TP PEIICHUU 3a]1a4;

- BJIaJICTh TIOHATHEM JIoTapumudeckas QyHKIHs; CTPOUTH €€ TpaduK U yMETh
MIPUMEHSTH CBOMCTBA JorapudMUIecKor (YyHKIIMH MIPU PEIICHNUN 3a/1a4;

- BJIAJICTh TTOHATUSMHU TPUTOHOMETPUUYECKHE (PYHKITUHU; CTPOUTD UX TPapUKH U
YMETh IPUMEHSTH CBOMCTBA TPUTOHOMETPUUYECKHUX (DYHKIIMIA NMPU PEIICHUN 3a/1a4;
- BJIAJICTh TTOHATHEM oOpaTHast (YYHKIIHS; IPUMEHSThH 3TO MOHATHE TIPU PEIICHUH
3azay;

- IPUMEHATD NP PEIICHUHU 3a/1a4 CBOMCTBA (DYHKIIMI: YETHOCTH, IEPUOANYHOCTD,
OTPaHUYECHHOCTD;

- IPUMEHATD NPHU PEIICHUHU 3a/1a4 TpeoOpa3zoBaHusi rpa@uKoB QyHKIIHIA;

- BJIaJICTh MTOHATUSIMU YUCIIOBAS MMOCJIEA0BATEILHOCTD, apumeTrdeckas u
reOMEeTpUYECKas MPOrPECCHS;

- MPUMEHATH MPHU PEIICHUHN 3a/1a4 CBOMCTBA U IPU3HAKH apU(METHIECKON U
Tr€OMETPUUECKOMN ITPOTPECCHI.

B moBcemHeBHOM KU3HU U TIPU U3YYCHUH JIPYTUX YICOHBIX MPEIMETOB:

e ONpEAEIATH MO TpadvKaM M MCTIOIB30BATh JIJISl PEIICHUS MPUKIIATHBIX 33/1a4
CBOMCTBA peaJIbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HAauOOJIbIIINE U
HaWMEHBIIINE 3HAYCHUS, TPOMEKYTKH BO3PACTaHUS U YOBIBaHMS (QYHKIINH,
IPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACUMITTOTBI, TOUKH Teperuoda, mepuo u
T.IL.);

e HHTEPIPETHUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTHUECKON
CUTYaIIHH;.

- OnpenensaTh Mo rpagukaM MPOCTEUINNE XapaKTEPUCTUKU IEPUOTUIECKUX
MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAIHUOCBI3U U Jp. (aMILTUTY/I,
MEePUO U T.I1.)

JlocTrkeHue pe3ysbTaToB pasaena [;

5) DeMeHTbI MATEMATHYECKOT0 AaHAJIN3A
- Bragets nonstuem 6€cKoHEUHO YOBIBaIOIasi F€OMETPUYECKAsi IPOTPECCUs U
YMETh IPUMEHSATH €r0 MPU PEIICHUN 3a]1a4;
- IPUMEHSTH JIJI PEIICHUA 3a]1a4 TEOPHUIO TIPE/IEIIOB;
- BJAJETh MOHATHAMH OCCKOHEYHO OOJIbIIKE U OSCKOHSYHO MaJIble YHCIIOBBIC
MOCJIEIOBATEIbHOCTH M YMETh CPaBHUBATh O€CKOHEYHO OOJIBIIIHNE U OECKOHEYHO
MaJible MOCJIe10BATEIbHOCTH;
- BIQJICTh OHATHUSMHU: TIPOU3BOIHAS (PYHKIIMHM B TOYKE, TPOU3BOIHAS (DyHKIIHUH;
e  BBIYHCIIATH IPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIIMA M KX KOMOMHAITUI;
e HccheoBaTh GYHKIIUA HA MOHOTOHHOCTH M 9KCTPEMYMBI;
e CTpOWTH rpadKu U MPUMEHSTH K PEIICHUIO 3a/1a4, B TOM YHCIIE C
MapaMmeTpPoOM;
e BJAJCTh NOHSATHUEM KacaTelibHasl K rpaduKy PYyHKIMU U YMETh TPUMEHSTh
€ro Npu pEeIIeHUHN 3a]1a4;
e BJAJACTh NOHATUAMH NIEpBOOOpa3Has (PYHKIIMS, ONIPEACTICHHBIN HHTErPAT;



npuMeHsITh Teopemy Hrrotona—JleliOHuIa 1 ee ciiecTBUs ISl pelieHUs
3aaa4

B noBceHEBHOM KU3HU U ITPU U3YUYEHHUH IPYTUX YUEOHBIX NPEIMETOB:

pemarh NpuKIaaHble 3a1a4u U3 OUONIOruH, PU3UKU, XUMHUH, SKOHOMUKH U
OPYTUX IPEAMETOB, CBA3aHHBIE C NCCIEOBAHUEM XAPAKTEPUCTUK
IIPOLIECCOB;

MHTEPIPETUPOBATH IMOJTYYEHHBIE PE3YJIbTATHI

6) CraTucTHKA U TEOPUSA BEPOATHOCTEMH, JIOTHKA U KOMOMHATOPUKA

OnepupoBaTh OCHOBHBIMH OIKCATEILHBIMU XapaKTEPUCTUKAMH YHCIIOBOTO
HaboOpa, MOHATHEM IeHepalIbHasi COBOKYITHOCTh U BEIOOPKOM U3 HEe;

OTIEpUPOBAThH MOHATUSAMU: YACTOTA U BEPOSITHOCTh COOBITHUS, CYMMa U
MIPOU3BENIEHUE BEPOSTHOCTEMN, BBIYUCIIATH BEPOSITHOCTH COOBITHI HA OCHOBE
MI0/ICYETa YHCIIA UCXOJI0B;

BJIaJIETh OCHOBHBIMHU NOHATHUAMU KOMOMHATOPUKHN H YMETh UX MPUMEHSTh
IIpU pELICHUY 3a]1aY;

MMETh MPEICTABICHUE 00 OCHOBAaX TEOPUU BEPOSITHOCTEM;

MMETh MPEICTABICHNUE O JUCKPETHBIX U HEMPEPBIBHBIX CITyYalHBIX
BEJIMYMHAX U paclpe/ie]ICHUSX, O HE3aBUCUMOCTH CITy4YailHbIX BEJIMYNH;
UMETh NIPE/ICTaBIIEHHE O MATEMATUYECKOM OKUJAHUU U AUCTIEPCUU
CIIy4aillHbIX BEJINYMH;

MUMETH IIPEJICTABICHNE O COBMECTHBIX PACIPEIACICHUAX CIIyYalHbIX
BEJIMYMH;

MOHMMATh CYTh 3aKOHA OOJIBIIMX YHUCET U BHIOOPOYHOIO METO/1a U3MEPEHHUS
BEPOSITHOCTEN;

MMETH IIPEICTABICHUE O HOPMAJILHOM PACIIPEAEIICHUH U IpUMeEpax
HOPMAJIBHO PACIIPEEIICHHBIX CIIyYaiHbIX BEJIHYNH;

MMETH MPEACTABICHUE O KOPPEISALUU CyYalHbIX BEJIMYUH.

B noBceqHEBHOM KU3HU U NIPU U3YUYEHHUH IPYTUX MPEIMETOB:

BBIYUCIISATH WU OICHUBATH BEPOSITHOCTH COOBITUH B pEAIbHOW KHU3HH;
BBIOMPATH METOJIbI MOIXOSIIETO MPEICTABICHUS K 00pa0OTKH TaHHBIX

7) TexkcToBBIE 3a1a4M
Pemate paszHbie 3a7jauu MOBBILIEHHON TPYTHOCTH;
aHAJM3UPOBATh YCIOBHE 33J]auH, BHIOMPATh ONTUMAIIBHBIA METOJ PeIICHUS
3aJlauu, pacCMaTpUBas Pa3InYHbIC METOIBI;
CTPOUTH MOJICIb PEIICHUS 33/1a4H, TPOBOIUTH T0OKA3aTEIbHBIE PACCYKICHUS
IPY PEUICHUH 33134,
pemiats 3a7auu, Tpedyromue nepedbopa BapuaHTOB, IPOBEPKH YCIOBUH,
BBHIOOpA ONTUMABLHOTO PE3YJIbTATA;
aHATTM3UPOBATh U UHTEPIPETHPOBATH TIOJTYUYCHHBIC PEIICHHUS B KOHTEKCTE
YCIIOBHS 33]1a4H, BBIOMPATh PEIICHHS, HE IPOTUBOPEYAIINE KOHTEKCTY;



o TEPEBOAUTH MPHU PEIICHUH 3a7a9u UHPOPMAITHIO U3 OTHOM (POPMBI 3aIUCH B
JPYTYIO, UCTIOIB3YS IPU HEOOXOUMOCTH CXEMBI, TAOIUIII, TPAPUKH,
JarpaMMel.

B moBcemHeBHOM KU3HU U TIPU U3YYCHUH JIPYTUX MPEIMETOB:
e pemaTh MPaKTUYECKUE 3a]a4H U 331a91 U3 IPYTUX MPEIMETOB
8) HUcropuss MaTeMaTHKU

- meTh npeacTaBiieHre O BKJIAJIE BBIJAIOIIUXCS MATEMATUKOB B PA3BUTHE HAYKHU;
- IOHUMATh POJIb MATEMATUKH B pa3BUTUU Poccuu
JlocTrkeHue pe3ysibTaToB paszena |

9) MeToabl MATEMATHUKHU

- Mcmonp30BaTh OCHOBHBIE METOIBI IOKA3aTENIbCTBA, MPOBOJIUTH JIOKA3aTEIbCTBO U
BBITIOJTHATH OMPOBEPIKEHNUE;

- MPUMEHSATHh OCHOBHBIC METOIbI PEIICHUSI MAaTEMATHICCKUX 3a]1aY;

- Ha OCHOBE MaTEMaTHIECKUX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTEPU30BATh
KpacoTy U COBEPIIICHCTBO OKPYIKAIOIIETO MUPA U TTPOU3BEICHUN UCKYCCTBA;

- MPUMEHSATH MPOCTEHINHE MPOTPAMMHBIE CPEJICTBA U IEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI IPY PEIICHUH MaTEeMAaTHYSCKHUX 3a/1a4;

- TT0JIH30BATHCS MPUKIIATHBIMH MPOTPaMMaMHM U ITPOTpaMMaMi CHMBOJIbHBIX
BBIUMCIICHUHN IS UCCIICIOBAHMS MaTEeMaTHIECKUX OOBEKTOB;

-IPUMEHSATh MAaTEeMaTHICCKUE 3HAHUS K UCCIICOBAHUIO OKPYIKAIOIIETO MHUPa
(MonenpoBanue (PU3NIECKUX MPOIECCOB, 33]]a41 SKOHOMUKH ).



YYEBHO - TEMATUYECKHU IUIAH

Ne Pazaen nporpamMmmsbl KoanuectBo | B Tom unciie Ha DNEeKTpPOHHBIE
4acoB KOHTPOJIbHbIE pecypcebl
padoThbI

1. | Yucnosvie pynxkuyuu 5 1 http://www.mathege.ru

http://school-
collection.edu.ru/

2. | Tpuzonomempuueckue 17 1 http://www.mathege.ru
dyukyuu http://school-

collection.edu.ru/

3. | Tpuconomempuueckue 10 2 http://www.mathege.ru
YpasHeHus http://school-

collection.edu.ru/

4. | Ilpeoopaszosanue 8 2 http://www.mathege.ru
mMpPU2OHOMEempPUYeCKUx http://school-
8LIPAINCCHUL collection.edu.ru/

5. | Ilpou3eoonasn 28 2 http://www.mathege.ru

http://school-
collection.edu.ru/
Pezepe
HUTOI'O 68




KAJIEHIAPHO-TEMATHYECKHWH IIAH

AJI'EBPA 1 HAYAJIA AHAJIN3A

Ne Temarnueckoe coaepkaHue KomuuectBo | [lata mpoBeneHus Jlom. 3amanue
ypoka ypoka 9acoB A Daxr
Yucnosvie hpynkyuu 5

1 OrnpeneneHne YnucIoBoOM 1 4.09 m 1 Ne 1. 4 (s,
(GYHKIMU 1 COCOOBI €€ 3a1aHusl r)-Ne 1.9 (8, 1)
Cesoticmesa ¢hynxyuii

2 CaoiicTBa hyHKIHIA: 1 6.09 m. 2 Ne 2.1(8, 1)
MOHOTOHHOCTH, -Ne2.5(B, 1)
OTrPaHUYEHHOCTH, YETHOCTb.

3 AJNTOPUTMBI HCCIICIOBAHUS 1 11.09 m.2Ne2.6 (B, 1)
(GyHKIIUM HAa MOHOTOHHOCTD U - Ne2.10 (8, 1)
YETHOCTD

4 OOpatHas pyHKIHS 1 13.09 m 3 Ne 3.1 (B,

r)-Ne3.4 (B, 1)

5 OO6parnast pyHKITHS. 1 18.09
3aKperuieHHe
Tpuzonomempuueckue 17
¢ynxkyuu
Yucnosasn okpyscHocmy 2

6 YucioBasi OKpYKHOCTb 1 20.09 n.4 Ne 4.5 (B, 1)

-Ne4.11 (B, 1)

7 YucnoBasi OKpYKHOCTb Ha 1 25.09 m. 5 Ne5.1(8, 1)
KOOPJIMHATHOM MJIOCKOCTH -Ne 5.9(B, 1)
Cunyc u Kocunyc 2

8 CuHYyC ¥ KOCHHYC 1 27.09 m.6 Ne6.1 (B, T) -

Ne6.5 (B, 1)
9 TaHTeHC ¥ KOTaHTeHC 1 2.10 .6 Ne6.6 (B, T) -
Ne6.12 (B, 1)

10 | Tpuronomerpuueckue GyHKIUU 1 4.10 n.7 Ne7.1 (B, T) -
YHUCJIOBOT'O apIyMEHTa Ne7.6 (B, 1)

11 | Tpuronomerpuueckue GyHKIUU 1 9.10 n.8 Ne8.1 (B, 1) -
YIJIOBOTO apryMeHTa Ne8.9 (B, 1)

12 | KoumponvHasa paboma Nel no 1 11.10 .6 - .9
meme «Tpuconomempuueckue VHAVNBUIYAIbH
dyuxyuu 00Ho20 apeymenma.» bl€ 3aJIaHuUs

13 DopmyJIbl IPUBEACHUS 1 16.10

14 | ®opMysbl NpUBEICHUS 1 18.10

15 | @yskmus y = sinx, ee CBOWCTBa 1 23.10 .10 NelO.1 (B,
u rpaduk r) - Nel10.6 (B, 1)

16 | ®yHKIMA y = COSX, €€ CBOMCTBA 1 25.10 m11 Nell.l (B,
1 rpaduk r) - Nel1.7(B, T)

17 | IlepponuuHocTh GyHKIIMMA 1 8.11 m12 Nel2.2,
y = sinx, y = cosx Nel2.6(s, 1) -




Nel2.9 (8, 1)

IIpeobpazosanue epagpuxos

MPU2OHOMEMPU1eCKUX PyHKYUl 2

18 | IIpeoOpa3zoBanue rpadukoB 1 13.11 m.13 Nel3.1(s,
TPUTOHOMETPUYECKUX (DYHKIHH. r) - Nel13.6(B, 1)

19 | [IpeoOpazoBanue rpaduxon 1 15.11 .13 Nel3.11(8,
TPUTOHOMETPUUYECKHUX (DYHKIUH r) - Nel13.17(8,

r)
Qyukyuu y = tgx, y = ctgx, ux 2
ceolicmea u cpaguru

20 | @ynkuusa y = tgx, e€ CBOMCTBA 1 20.11 n.14 Nel4.1(s,
u rpaduk r) - Nel4.3(B, 1)

21 @yukyus y = ctgx, e€ cBoiicTBa U 1 22.11 .14 Nel14.4 (B,
rpaduk r) - Ne14.6 (B, T)

22 | Koumponvuasa paboma 2 _no 1 27.11 m.10 - m.14
meme « Tpuconomempuyeckue 3aJaHus U3

HKYUUY 0aHKa 3aJaHul
EI'D
Tpuzonomempuueckue 10
ypasnenus

23 | Apkkocunyc. Pemenne 1 29.11 m.15 Nel5.1 (B,

yPaBHEHHUS COSX = a r) - Nel5.4 (B,
r), Ne15.8(0)

24 | Apkkocunyc. Pemenne 1 4.12
YpaBHEHHS COSX = d

25 | Apkcunyc. Pemenne ypaBHeHuUs 1 6.12 m.16 Nel6.1(B,
sinx = a. r) - Nel6.4 (B,

r), Ne16.8 (0)

26 | Pemienue ypaBHEHUs Sinx = a. 1 11.12 n.16 Ne16.9 (B,

OtpaboTKa HaBBIKOB. r) - Ne16.10 (B,
r), Nel16.13 (B,
r)

27 | ApKTaHTeHC 1 13.12 m.17 Nel7.1(s,
U apKKoTaHreHc. OnpeaeseHue, r) - Nel7.4 (B, 1)
CBOWCTBA, BHIUMCIICHHE.

28 | Pemenue ypaBHeHUS tgx = 1 18.12 .17 Nel7.5(s,
a,ctgx =a ' r) - Nel17.9 (B, 1)

29 | Tpuronomerpuueckue 4
YpaBHEHUSI.

30 MeTo/IeI pereHust 1 20.12 m.18 Nel8.1 (B,
TPUTOHOMETPUUECKUX r) - Nel8.5 (B, T)
YpaBHEHUH.

31 | Konmponvuasa paboma Ne 5 no 1 m.15 - m.18
meme « Tpuconomempuueckue 3a/laHus U3

AGHEHUA) 2512 0aHKa 3aJaHui
EI'D

32 | Vpox q6o6weHuﬂ U Koppexyuu 1 2712
3HAHULL
Ilpeoopaszosanue 8




mMpU2OHOMEMPUYECKUX
eblpariceHul

Cunyc u KocuHyc cymmul u 4
PA3ZHOCMU AP2YMEHMO8.
33 | CuHYC ¥ KOCHHYC CyMMBI U 1 10.01 m.19 19.1 (a),
Pa3sHOCTH apryMEHTOB. Nel9.2 (1),
Nel19.3(B),
Nel9.4 (B) ,
Nel19.10 (1),
Nel9.11 (1)
34 | TanreHc CyMMBI U pa3HOCTH 1 15.01 .20 Ne20.1 (B,
apryMeHTOB r) - Ne20.3 (B,
r), Ne20.6 (0) -
Ne20.9 (6)
35 | ®opMyabl JBOMHOTO 1 17.01 m21 Ne21.1 (s,
aprymeHTa r) - Ne21.10 (B,
r)
36 | IlpeoGpazoBanue cymm 1 22.01
TPUTOHOMETPUUYECKUX (YHKIIHIA
B [IPOM3BEICHUS
37 | [IpeoOpazoBanue cymm 1
TPUTOHOMETPUYECKHUX (YHKLIUI 24.01
B IIPOU3BEICHUS
38 | [IpeoOpa3zoBanue MPOU3BEICHUI 1 29.01
TPUTOHOMETPHUECKUX (PYHKITHIA
B CYMMBI
39 | [IpeoOpa3oBaHue MPOU3BEACHUN 1 I1. 23 3apnanus
TPUTOHOMETPUYECKUX YHKITUN 31.01 n3 O0aHka
B cyMMbl. OTpaboTKa HABBIKOB. 3aganuii EI'D
40 | Koumponvnasa paboma Ne 6 no 1
meume «lIpeobpazosanue 5.00
MPULOHOMEMPUYECKUX
BbLIPANCCHULY
Ilpouszeoonan 28
41 YucnoBbIe TOCIEN0BATEILHOCTH 1 m.24 Ne24.1 (B,
7.02 r) - No24.3 (B,
), Ne24.8 (B, I)
42 | [Ipenen mocnenoBaTeIbHOCTH. 1 .24 Ne24.17 (B,
12.02 r) - No24.19 (8,
r)
43 | Ilpenen ¢pyHKIMU HA 1 .26 Ne26.8 (B,
OECKOHECYHOCTH 14.02 r) - Ne26.13 (B,
r
)
44 | Ilpenen ¢GyHKIUU B TOUKE 1 .26 Ne26.15 (B,
19.02 r) - No26.18 (B,
r)
45 | BeluucieHnue npocTeimumx 1 21.02 .26 Ne26.19 (B,

IIpcaciioB

r) - No26.25 (B,




r)

Onpedenenue npou3eo0notl

46 | 3amauu, MPUBOIAIINE K m.27 Ne27.2,
IMOHSTHIO IIPOM3BOTHOMI Ne27.5(B, 1) -
P : 26.02 N927.7((B, 3),
Ne27.10
47 Onpenenenre Nporu3BOIHON 28.02 I1.277 3aganue B
TETpau
Buiyucnenue npouzeooHnvix
48 | ®opmynsl auddepeHupoBaHus 403 I1.28 No 28.1 (B,
] r) - Ne28.8 (B, 1)
49 | IlpaBuna nuddepeHpoBaHUSL I1.28 Ne 28.10
6.03 (B, T) - Ne28.19
(8, 1)
50 Brrunciienre npon3BoIHBIX T1.28 Ne 28.21
11.03 (B, T) - No28.26
(8, 1)

51 | duddepennupoBanue CIoXHON I1.28 Ne 28.28

(1)}/HKI_II/II/I 13.03 (B, F) - No28.34
(5. 1)

52 | Konmponvuasa paboma Ne 8 no [1.24 —n.28
meme «IIpouszeoouasy 18.03
Ypaenenue kacamenvroil k
epaghuxy ¢ynxyuu

53 | YpaBHeHHE KacaTeIbHOU K 20.03 I1.29 Ne29.2 (8,
rpaduky GyHKIHMH. ) r) - Ne29.7 (B, T)

54 | AIropuT™ COCTaBIICHUS I1.29 No29.12
YPaBHEHUs KacaTelbHOU K 1.04 (B, T) - Ne29.16
rpaduky QyHKIUU (0)
Ipumenenue npouz800HoI 014
uccne008anusi (hyHKYull Ha
MOHOMOHHOCY U IKCMPEMYMbl

55 | IlpumeHeHue pOU3BOAHOM IS 3.04 I1.30 Ne 30.1 (0)
uccaenoBanus QyHKIUNA Ha - Ne30.2 (0),
MOHOTOHHOCTh Ne30.3 (8, 1) -

Ne30.4 (B, 1),
Ne30.5

56 | IlpumeHeHHE TPOU3BOTHOM IS 8.04 I1.30 Ne30.26

HAaXO0XJICHUS TOUYEK IKCTPEMyMa (B, T) - Ne30.29
(B, 1)

57 AJropuT™ Hccaea0BaHUs 10.04 I1.30 3aganus
(GyHKIIUM Ha MOHOTOHHOCTh U n3 O0aHka
BKCTPEMYMBI 3ananui EI'D
Ilocmpoenue epaguros
dynxyuii

58 | AIropuT™ NOCTPOEHUSA 15.04 I1.31 Ne31.3
rpaduxoB GyHKIMit (B, 1) - Ne31.5

(B, T)




59 | UccnenoBanue v mOCTPOCHHE 17.04 I1.31 Ne31.7
rpadMKoB (QYHKIUI C TIOMOIIBIO (B, 1) - Ne31.9
MPOU3BOAHOMN (8, 1)

60 | OTpaboTka HaBBIKOB I1.29 —n.31
MOCTPOCHUS TPaUKOB (PYHKITHI 29 04 TO/IrOTOBKA K

KOHTPOJIbHOM
pabote

61 | Konmponvnas paboma 7 no meue I1.29 — n.31
«lIpumenenue npouszeoonou 014 3a/IaHAS U3
ucciedosanus yHKuuLy 24.04 OaHKa 3aJaHuil

EI'D
Ipumenerue npouz800HoIL 014
OMbICKAHUS HAUOOILUUUX U
HAUMEHbUWUX 3HAYEHUL BeIUYUH

62 | IIlpumeHeHnre TPOU3BOIHOM ISt I1.32 Ne32.1 (8,
OTBICKaHUS HAHOOJIBIIUX U 20.04 r) - Ne32.6 (B, 1)
HAaUMEHBIINX 3HAYCHHUI
BEJTMYNH

63 | AIropuT™M HaxOXJIE€HUs I1.32 Ne32.8 (B,
HAUMEHBIIIETO U HAUOOJIBIIIETO 6.05 r) - Ne32.15 (B,
3HAYEeHUH (YHKIUHN HA OTPE3KE. r)
3adauu na omvickanue
HAuOONLUUX U HAUMEHBULUX
3HAYeHUll 6eNUYUH

64 3aaun Ha OTBLICKAHUE I1.32 Ne32.22,
HAuOOJIBIINX ¥ HAUMEHBIIINX 8.05 Ne32.25,
3HAYEHU BEJTUYNH No32.27

65 | 3amayu HA ONTUMM3AIIUIO [1.32 3apaum u3

13.05 OaHKa 3aJaHuil
EI'D

66 | Kowmpoavhas paboma 8 no I1.32
meme «IIpumenenue WHVBUIYJTbH
NPOU3800HOU Ol OMbICKAHUS 15.05 bIC 3a/1aHUA
HAUMEHbULe20 U HAUDOIbULE20
3HAYeHU PYHKUUUY

67 | O6oOraroniee MOBTOPCHHE 20.05
Kypca aiareopbl 1 Hayaa
aHasn3a 3a 10 kiacc

68 | Ilpomescymounas ammecmayust 22.05

Peszepe




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

* Marematuka: anrebpa 1 Hayajla MaTeMaTUYECKOTO aHaJn3a.

Anre0pa 1 Havana MateMaTudeckoro ananmsa (B 2 yactsx), 10-11 xmaccsl/ YacTb
1: Mopakosnu A.I'.; Hacts 2: Mopakosuu A.I'. u 1pyrue; moa

penakuueit Mopakosuda A.I'., OGIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOLl MHEMO3UHA»

* MaremaTHka: anrebpa 1 Hadyajaa MaTeMaTHYECKOro aHaJIN3a.

Anre0Opa 1 Havajla MaTeMaTUYECKOro aHanu3a (B 2 yactsx), 11 kmacc/
Mopaxosuu A.I'., Cemenos I1.B., Anexcannposa JI.A., Mapnaxaesa E.JI.,
AxunonepHoe o6mectBo «M3narensecrBo «IIpocsemienue

METOANYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

* Marematuka: anrebpa 1 Hayajla MaTeMaTUYECKOTO aHau3a.

Anrebpa 1 Hauana MaTeMaTHYeCKoro aHanm3a (B 2 yactsx), 10-11 kmacesl/ Yacts

1: Mopakosuu A.T".; Yacts 2: Mopakosuu A.I'. u agpyrue; noja

penakimueir Mopakosuda A.I'., O0IIeCTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO

«MOLl MHEMO3UHA»

* MaremaTHKka: anredpa v Hadyajaa MaTeMaTHYIECKOTO aHAIIN3a.

Anre0Opa u Havajla MaTeMaTHYECKOro aHanu3a (B 2 yactsx), 11 kmacc/

Mopnakosuu A.T'., Cemenos I1.B., Anexcannpona JI.A., Mapnaxaesa E.JI.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienuey

Anexcannposa JI.A. Anrebpa u Havana aHanmm3a. CamocTositenbHbIe padoTsl 10 kinace. — M.:
MnueMo3nHa;

Hennmenall.O. , T.A. KopemkoBa. AnreOpa u Havarna ananmmsa, 10 — 11 knace. Temaruueckue TecTb
u 3a4eThl. — M.: MHeMO3HHa;

Mopakosua A.I'., E.E. Tynapunnckas. Anrebpa u Havana ananmmsa, 10 — 11 xmacc. Konrposnbhbie
pabotel. — M.: MHemo3uHa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET

—

http://www.mathege.ru OTkpbITbIH 6ank 3ananuii EI'D mo matemartuke.

2. http://www.fipi.ru/ @enepanbHblii HHCTUTYT MEarOrHuecKUX U3MEpPEHHH.
http://www.school.edu.ru/ Poccuiickuii 001eo0pa3oBaTeNbHBII TOPTA: OCHOBHAsI U

MoJIHasA cpenHss mkona, EI'D, sk3aMeHsbl.

http://www.edu.ru/ Poccuiickoe o6pa3oBanue. @enepanbHblii MOpTal.

http://reshuege.ru/ oGpa3zoBaTeabHBIN MOPTA JUIS TOJTOTOBKH K dk3aMeHaM «Perry ETO»

http://mathnet.spb.ru/ caiit snemenraproii Mmaremartuku JImutpust LyiHa

http://4ege.ru/El'D nopran, noaroroska k Exunomy CocynapcrBenHomy Dx3ameny 2014...
http://school-collection.edu.ru/ Enunas kosuiekuust 1UGPOBBIX 00pa30BaTEIbHBIX

pecypcoB.
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9. http://obrnadzor.gov.ru/ ®denepanbhas ciayxkba mo Hag3opy B chepe oOpazoBaHUsA U
HayKHu
10. http://www.alleng.ru/edu/math3.htm Bcem kto yuutcs







