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MNOACHUTEJBbHASA 3AIIMCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIH3a»
0azoBoro ypoBHs s oOywarommxcsi 10 kimacce paspaborana Ha ocHoBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oOmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, U
TPaTUIMA POCCHIICKOTO O0pa3zoBaHus. Peanmsanusi mporpaMMbl  00€CIIEYMBAET OBJIAJICHUE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO pPAa3BHTHUS
JTUYHOCTH 00YYarOIIUXCS.
OEJIM U3YUYEHUS YYEBHOI'O KYPCA
Kypc «Anrebpa n Havaina MaTeMaTHYECKOTO aHAIM3ay SBJSIETCS OJTHUM U3 HauOoJiee 3HaYMMbIX
B IpOorpaMMe CTapmieid IMIKOJIbI, IOCKOJIBKY, C OJIHOM CTOpPOHBI, OH OOeCcIeYnBaeT
UHCTPYMEHTAJbHYIO 0a3y Jjsi HM3y4YCHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C ApPYrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpAaKTHOE MBIIUICHHE Yy4alluXcs Ha YpPOBHE,
HEOOXOMMOM JIJIsi OCBOCHUSI KypCOB MH(POPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca ydaluecs OBJIa/ICBAlOT YHUBEPCATHHBIM SI3IKOM COBPEMEHHOU HAYKH,
KOTOpast GOpMYJIMPYET CBOU JOCTHIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anreOpbl 1 Haua MaTeMaTHYECKOrO aHAJIM3a 3aKJIaJIbIBAET OCHOBY ISl YCIICITHOTO

OBJIQJICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHIECHLUH
HKOHOMHKH U OOIIECTBEHHOH JKWU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBPIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOIB30BaTh UX B MOBCEIHEBHOM XHM3HHU. B Toxe
BpeMsl OBJIa/IeHUEe aOCTPaKTHBIMHM U JIOTMYECKU CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEPXKICHMS,
UCTIOJIB30BaTh O00OOIIEHHE M KOHKPETHU3aluio, aOCTparmpoBaHWE M aHAIOTHIO, (HOpMUpYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTUIeCKOTro
aHaju3a B CTaplleil LIKOJe ydaliuecs MOJIYy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3aj]ad,
CaMOCTOSITEJILHOTO ~ IIOCTPOCHUS ~ MaTeMaTHYeCKMX MOJEJeH  pealbHbIX CHUTyalUud H
UHTEPIpPETAlNK  TIOJYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B TpPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMATHYCCKHUMU
OTKPBITUSAMH U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHHMTATENIBHBIM MOTEHIMAIOM, KOTOPBIH peatu3yercs
KaK yepe3 yuyeOHbI MaTepuan, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
TaKk ©W 4epe3 crneuupuky ydeOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIHHOCTH,
aKKypaTHOCTH, TPOJOJDKATEIBHOW KOHIEHTPAlud BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJy4EeHHBIH pe3yibTar.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
NeSITeTLHOCTHBIN MMPUHIUT 00Y4IEHUSI.

Crpykrypa Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaJIM3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTenbHO-MeTouuecKue JUHUU: «YUucna u BbluucieHus», «DyHKIUM U TpaduKm»,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTndyeckoro aHanauszay, «MHOXECTBA U JIOTHKay.
Bce ocHOBHBIE COpepIKaTeNbHO-METOMYECKUE JIMHUM HM3YYaloTCsS Ha TPOTSHKEHHH JBYX JIET
o0y4eHHsI B cTaplieid IIKOJe, eCTECTBEHHO JOMOJHSSI IPYT Apyra M IOCTENEHHO HACHIMAsCh
HOBBIMM TeMaMHU M pa3aenamu. JIaHHBIH Kypc SBJseTCSs HMHTETPATHBHBIM, MOCKOJIBKY
o0benuHseT B ce0e cojepKaHue HECKOJIbKUX MaTeMaTHYeCKUX JMCHUIUIMH: anre0pa,
TPUTOHOMETPHS, MATEMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB U Ap. [To Mepe Toro Kak yJammecs
OBII/ICBAlOT BCE 0OoJiee MIMPOKUM MaTeMaTHUECKHUM allapaTroM, Y HHUX IOCIeI0BaTEIHLHO
dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOENb pealbHOH
CUTYyalluM, MPUMEHATh 3HAHU, MOJy4YeHHbIE B Kypce «AureOpa M Hayajla MaTeMaTH4eCKOTro



aHalu3ay, JUIsl pEIleHUs] CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHOW MaTeMaTHYECKOW 3ajgauu, a
3aTEM MHTEPIPETUPOBATH IIOJYYCHHBIN PE3YIILTAT.

COZ[Gp)KaTCJ'IBHO-MGTO[[I/I'-IGCKEUI JIMHUA «Ywucna u BBIYUCIICHUA» 3aBCpuiacT
(opMHpOBaHHE HaBBIKOB HCIIOJIb30BAHUS JEHCTBUTEIbHBIX YMCEN, KOTOpOE ObUIO HAayaTto B
OCHOBHOM 1IKoJe. B crapmiell mkosne ocoboe BHUMaHKE yaenseTcs GOPMHUPOBAHUIO MPOYHBIX
BBIYUCIUTCIBHBIX HABBIKOB, BKIOYAIOIIUX B cebsl MCIIOIb30BaHUE PA3INIHBIX (bOpM 3a1mcu
I[CﬁCTBHTCJIBHOI‘O qucia, YMCHHUC pallMOHAJIBHO BbIIIOJHATDH I[eﬁCTBHSI C HUMHU, ACJIaThb
IOPUKUIKY, OLIGHHWBaTh pe3yiapTar. OOydaromuecs MOJIy4yalOT HaBBIKM NPHOIMIKEHHBIX
BBIUUCIICHUH, BBINOJHEHHUs] JEMCTBUH C 4YMCIaMM, 3alUCAHHBIMU B CTaHAAPTHOM Qopme,
HUCIIOJIB30BaHUA MAaTEMATUUYCCKUX KOHCTAHT, OICHUBAHUS YHUCJIOBBIX BLIpaH(eHHfI.

Jluaus «YpaBHEHHS M HEPAaBEHCTBa» PEATM3yeTCs] HAa MPOTSLKEHUH BCEro OOy4YeHHS B
CTaplled WIKOJe, IMOCKOJbKY B KaXIOM pas3zeie IporpaMMbl MPEAyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 3a7ad. OOyyarommuyecs OBIaIeBal0T pa3IMuYHbIMU METOIaMH PEILIEHUS LIEbIX,
PaluOHAJIbHBIX, UPppAllMOHAIIbHBIX, ITOKA3aTCIIbHBIX, JIOFapI/I(bMI/I‘-IeCKI/IX U TPUT'OHOMETPUUYCCKUX
ypaBHeHHﬁ, HCPABCHCTB U UX CHCTCM. HOJ’Iy‘-IeHHI)IG YMCHUA HUCIOJIB3YIOTCA IIPHU UCCIICA0OBAHUA
(GyHKLIUH C MOMOLILIO NPOU3BOIHON, PELICHWH NPUKIAJAHBIX 3a7ad M 337a4 Ha HaxOXJEHUE
HauOOJIBIINX U HAUMEHbLINX 3HaUYCHUN (yHKUuU. J[aHHAs coleprkaTeabHas JIMHUS BKIIOYAET B
ceOs1 Takke (QOpPMHPOBAHME YMEHHUH BBIOIHATH Pacdy€Thl MO (GopMysIaM, NMPeoOpa3OBaHHS
LOCJIbIX, palluOHAJIbHBIX, HWPpALIUOHAJIBHBIX W TPUTOHOMCTPHUYCCKUX Bblpa)KeHHﬁ, a TaKXe
BBIP@KEHUH, COAEp)KaIllUX CTeNeHUu MU Jjorapudmel. biaromaps usyuenuro anreOpandeckoro
MaTepHala IpoUCXOAUT JallbHeee pa3BUTHE allTOPUTMUYECKOT0 U aOCTPAKTHOI'O MbIIIIJICHUS
ygammxcs, (GOPMHUPYIOTCS HABBIKH JACTYKTHUBHBIX PACCYXICHHHA, pPabOThI C CHMBOJIHHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIC HHCTPYMEHTHI JJIS1 PELICHHs IPAKTUUYECKUX U €CTECTBEHHO-
HAaYYHBIX 3aj]a4, HarJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
JIPYTUMH JIMHUSIMH  Kypca, IOCKOJBKY B KaKOM-TO CMBICIE 3a7aéT IOCIeN0BaTEeIbHOCTD
u3ydyeHuss Marepuana. l3yueHwe CTemeHHOW, TOKa3aTeIbHOM, Jiorapu(MUUECKO u
TPUTOHOMETPUUYECKUX (DYHKIMM, MX CBOHCTB M TIpadUKOB, HCIOJIb30BaHME (QYHKUIUH s
pelieHus 3ajad U3 APYrux Y4eOHbIX MPEeIMETOB M pealbHOM KM3HU TECHO CBSI3aHO Kak C
MaTeMaTUYeCKUM aHAJIN30M, TaK U C pElIeHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom Oosbiioe
BHUMaHME yJenseTcss (GOPMHPOBAHUIO YMEHHUS BBIpaKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
pPasIMYHBIMM  BEJIMYMHAMM, HCCIIEO0BaTh NOJIY4YEeHHble (YHKIUH, CTPOMTh WX TpaduKH.
Marepuan 3TOM COAEpPKATEIBPHOM JIMHUM HALEIeH Ha pPAa3BUTHE YMEHUHM U HAaBBIKOB,
IIO3BOJJIAIOIIUX BBIpAXKATh 3aBUCHUMOCTH MCXKAY  BCIUMYMHAMH B pa3anH0f/'I Q)opMe:
aHAJTUTHYECKOH, rpaduueckoil U cinoBecHOH. Ero wusydeHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxatenpHast muHAs «Hadama mMareMaTHYecKOTo aHAM3a» TO3BOJISIET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/1a4, JOCTYIHbBIX 00y4JaromuMcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXXHOCTh UCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMHA, ONPENEATh UX
HauOOJIbIIINE U HAUMEHDIIINE 3HA4YCHUS, BBIYHMCIIATH IIJIOIIaau (1)I/Il"yp A 00BLEMEI TCJI, HAXOAUTH
CKOPOCTH W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOGHHSI MAaTEeMaTUYECKUX MOJeNIell pealbHbIX CHUTyalluid, HaxXOXXACHUs
HAWJIyYIllero pelieHus B TNPHUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKHX, 3aJaydax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHaju3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,



(opMabHO-JIOTMYECKOI0 U KPEaTUBHOTO MBINUIEHUS, (POPMUPOBAHUIO YMEHHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIIMXCSl pE3yJbTaTaX, IMOJYyYEHHBIX B XOJE€ pa3BUTHUS MaTEeMAaTUKU KaK HaykKHh, U HX
aBTOpax.

CopnepxaTenbHO-METOIMYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M IMpeIaraloT Hauboyiee YHUBEPCAIbHBIN SI3bIK, 00BEINHSIIOMINN
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. 1loaromy BaXXHO 1aTh BO3MOXHOCTh UIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOW MAaTeMAaTUKM UM HCIHOJb30BAaTh €ro s
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauaja MaTEeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBbI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKU IOCTPOCHUS
MoOJIeJIel pealbHbIX CUTYyallUid, UCCIEOBaHMs 3TUX MOJIENEeN ¢ MOMOUIbIO annapara ajareOpsl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAaluu IOJy4YeHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
WCIIOJIb3YETCSl Ul pEeLIeHUs IPUKIAIHbIX 3anad. [Ipu peniennn peanbHbIX NPAaKTUYECKUX 3a7ad
yuyaligecs: — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000MIaTh W KOHKPETH3MPOBATH IPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ay OpraHus3yercs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa 1 Hauana MaTeMaTHYECKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE
B yueOHOM 1u1aHe Ha U3yyeHHe Kypca anreOpbl M HayaJl MaTeMaTUYeCcKOro aHajin3a Ha 6a30BOM
ypOBHE OTBOAMUTCS 2 yaca B Henento B 10 kinacce
Llennocmmuuie opuenmupol cooeprcanus yuedHozo npeomema
B xozme ocBoeHust copepkaHMsT MaTeMaTHYECKOro OOpa30BaHMS Y4Yall[MeCs OBJIAJEBAIOT
pa3sHOOOpa3HBIMU CIIOCOOAMU JI€ATENILHOCTH, IPHOOPETAIOT U COBEPLICHCTBYIOT OIIBIT:

- TOCTPOEHHUS U HCCIEJOBaHHUS MaTEeMAaTUYECKUX MOJENeW JUIsl ONMHUCAHUS U PEelIeHUs
IIPUKIIAIHBIX 337a4, 3a7a4 U3 CMEXHbBIX TUCLUILINH;

- BBIIIOJIHEHUS U CaMOCTOSITEIBHOIO COCTaBJIEHUS AJITOPUTMUYECKUX TMpPEANHUCAaHUN U
MHCTPYKLIMH Ha MaTeMaTU4eCKOM MaTepualie; BBINOJIHEHHE pacd€TOB IPAKTUYECKOTO
XapakTepa; MCIOJIb30BaHUSI MaTeMaTHUecKUX (OpMyn U CaMOCTOSITEIbHOTO COCTABIICHUS
(dopMyn Ha OCHOBE 00O0OIIEHHUS YACTHBIX CIIy4yaeB M SKCIIEPUMEHTA;

- CaMOCTOSITENIbHOM paboThl C UCTOYHUKAMHU HMH(pOpMaLnU, 0000IIEHUS U CUCTEMAaTH3aluU
HOJy4eHHOM nH(pOpMalUY, UHTETPUPOBAHUS €€ B IMYHBIN OMBIT;

- TPOBEACHMS JIOKA3aTENbHBIX PACCYXJCHUH, JIOTMYECKOr0 OOOCHOBAaHUS BBIBOJOB,
pa3nauuns  JIOKa3aTeNbHBIX M HENOKA3aTelIbHBIX YTBEP)KIEHUM, apryMEHTUPOBAHHBIX U
AMOLIMOHAIBHO YOEIUTEIbHBIX CYXKICHUM;

- CaMOCTOSITEJIBHOM M KOJUIEKTUBHOM J1€ATEIbHOCTH, BKJIIOUYEHHS CBOMX PpE3YyJIbTaTOB B
pe3ynbTaThl pabOThl TPYIIIbI, COOTHECEHHE CBOEr0 MHEHMSI C MHEHHMEM JApPYTUX Y4YaCTHUKOB
y4eOHOT0 KOJUIEKTHBA 1 MHEHHEM aBTOPUTETHBIX HCTOYHHUKOB.



IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O IPEJMETA «AJITEBPA N HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

OcBoenne yueOHOTO TpeaMeTa «Anredpa U Havajsa MaTeMaTHYeCKOTO aHalnu3a» JOKHO
o0ecrieunBaTh JOCTH)KEHHE Ha YPOBHE CpeAHEro oO0mero oO0pa3oBaHMs —CIEIYIOIINUX
JMYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOrpaMMbl y4yeOHOro mnpeaMera «MaremaTukay
XapaKTEepU3yOTCS:

I'paxkiaHCKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO TPAKAAHCKON MO3MIMK OOydYalOMIerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIEeCTBAa, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

[1aTpuOTHYECKOE BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUNCKOMN I'pak1aHCKON MAECHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSILIEMY POCCHUUCKOM MaTEMaTUKH, IIEHHOCTHBIM OTHOIIEHHUEM K JIOCTHUKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapoaa; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKJIKOYas ACTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUN, pPaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

PU3NYECKOE BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS MPUMEHSATh MaTeMaTHMUeCKWe 3HAaHUS B HHTepecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PM3MUECKOr0 COBEPLICHCTBOBAHMS IPH 3aHATHUAX CHOPTUBHO-03I0POBUTEIBHOM
JeSITENIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHWEM IIEHHOCTH TPYAOJIIO0MS; UHTEPECOM K pa3IMYHBbIM
cdepam MpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUeCKOMY OOpa3OBaHHIO U
€caM000pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pELIEHNHN IPAKTUYECKUX 3a/1a4 MAaTEMAaTHYECKOW HAITPaBJICHHOCTH.

OKOJIOTMYECKOE BOCTIMTAHUE:

Cc(OPMHPOBAHHOCTBIO IKOJIOTUYECKOH KYIbTYyphl, MOHUMAaHHEM BIHMSHHS COIMAILHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7ad B 00JIacTU OKpYXKaloulei cpelpl, MIIaHUpOBaHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJIs1 OKPYKAIOIIEN CPEJIbI.

I{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTBIO MHMPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTHYeCKOW HayKH Kak cgepbl
4eJI0BEUYECKON JEATEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;




OBJIAJICHUEM SI3LIKOM MAaTEMaTUKA W MaTEeMaTHYeCKON KyJIbTYypOoil KakK CpPEJICTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH MPOEKTHYHD M HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIWBUIYAILHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIBTATHBI

MetanpeameTHble pe3yabTaThl OCBOCHHSI POTrpaMMbl yueOHOro npeamera «MareMaTHuka»
XapaKTEpU3YIOTCS  OBJIAJICHUEM  VHUBEPCANbHLIMU — NO3ZHAGAMENbHLIMU  OelicmEUsAMU,
VHUBEPCANIbHLIMU ~ KOMMYHUKAMUBHBIMU  OeliCMBUAMY, YHUBEPCAIbHLIMU — Pe2yIAmMUEHbIMU
OelcmeusIMu.

1)Vuusepcanvnole noznasamenvusie oeticmsus, obecneuusarom gopmuposanue 6a306blx
KOSHUMUBHBIX npoyeccos oOyuaiowuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYICaAroue2o Mupa;
NPUMEHEHUe JI02UHEeCKUX, UCCIe008AMENbCKUX ONepayull, yMeHull pabomams ¢ unpopmayuei).

ba3oBble JIOrMYeCKHe ACUCTBHUS:

® BBIBJISTH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATUSAMHU; (GOPMYIUPOBATH  ONpEACNCHUS TMOHATUH;
YCTaHABIIMBATh CYIIECTBEHHBI NpH3HAK KIACCU(PUKAINUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

® BOCIPHHHUMATH, (DOPMYJIUPOBATh M IMPEOOPA3OBBIBATH CYKICHUS: YTBEPIUTCIILHBIC H
OTpUIaTeNIbHbIC, eAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

® BEIIBJIITH MATEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MMPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSAX;, TpeiaraTh KPUTCPUU JUISL  BBISBJICHUS
3aKOHOMEPHOCTEH U POTUBOPEUHIA;

e J1eNaTh BBIBOJABI C UCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHIYKTUBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

& MPOBOJUTH CAMOCTOSITENIFHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHHUM (IIpsiMble
U OT IPOTUBHOIO), BBICTpAUBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI H BHIBOJIBI;

e BbpIOMpaTh croco0 pemieHuss y4eOHOHM 3amaun (CpaBHHUBATh HECKOJIBKO BAapUaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA C Y4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBrble HccnenoBaTenbCcKue AeUCTBUS:

® UCIIOJIb30BAaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUH  WHCTPYMEHT  TO3HAHWS;
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHBOPEUYNE, TPOOJIEMY, YCTaHABIMBATh NCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TTO3UIINIO, MHEHHUE;

® MIPOBOJUTH CAMOCTOSTEIHHO CIUTAHUPOBAHHBIA JKCIEPUMEHT, WCCIEAOBaHUE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTEeMAaTHYECKOTO OOBEKTa, SIBIICHUS, IMPOIECCA, BBIIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

® CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh OOOOIIEHUST U  BBIBOJABI IO  pe3yjbTaTaM
MPOBEJICHHOTO  HAONIO/ICHUs, UCCIEJOBAaHMS, OIICHUBATh JIOCTOBEPHOCTh MOTYyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

® [IPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora c undopmarueii:

® BBIABJITH JePUIUTH MHDOpPMAIINK, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOMPOC U
JUTSL pEIICHUS 3a/1a4H;

e BEIOMpaTh WHQPOPMAIIMIO W3 HMCTOYHHKOB PAa3JIMYHBIX THIIOB, aHAJIM3HPOBATh,
CUCTEeMAaTH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MPEJICTaBICHHUS,

® CTPYKTYpUpOBaTh HWHQPOpPMAIUIO, TPEJACTaBIATH € B  pasIudHbIX  (opMax,
WUTIOCTPUPOBATH TpaduuecKy;




® OIICHMBATh HAAEKHOCTh HWH(GOPMALMM 1O CAMOCTOATEIHHO CPOPMYITHPOBAHHBIM
KPUTEPHSIM.
2) Vuusepcanvhvie KOMMyHUKamMugHbvle Oelicmeust, 0b6ecneuuaiom chopmuposanHocms
COYUATILHBIX HABLIKOB 00YUAIOUUXCHL.

OO61eHue:

® BOCIIPHHHUMATh U (POPMYJTUPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBHSMH U IEIISIMH
OOIIEHUSs; SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOKO TOYKY 3PCHHS B YCTHBIX M IHUCHMEHHBIX
TEKCTaxX, JaBaTh TMOSCHEHUS IO XOAY peHICHHs 3a/Ja4l, KOMMEHTHUPOBATh TOTYyYCHHBIN
pe3yJbTar;

® B X07€ 0OCYXKICHHUS 33JaBaTh BOIPOCHI 1O CYHIECTBY OOCYXIAaeMON TEMBbI, IPOOJIEMBI,
pelaeMoil 3a/1auu, BBICKA3bIBaTh WJCH, HAICJIICHHBIC HA MOWCK PEIICHHS;, COTOCTaBIATh CBOU
CYXJICHUS C CY)KICHUSMHU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPYKUBATh PAa3JIM4YMe U CXOJCTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMYIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

® TIPE/CTaBISITh PE3YJAbTATHl PEIICHUS 3a]aud, SKCIIEPHUMEHTA, WCCIICIOBaHUs, MPOCKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C YY€TOM 3a1ad MpPE3CHTAllMd |
0COOEHHOCTEN ayAUTOPHH.

CoTpyTHHYECTBO:

® [TOHMMATh M UCIOJH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHYyaIbHOU pabOTHI IIPH
pelieHnH y4YeOHBIX 3aJad; NPUHUMATh IeJIb COBMECTHOW JESITeIBbHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOM pPa0OTHI, paclpeleNsaTh BHIbI padoT, JOrOBapUBATHCS, OOCYXIATh
MPOILIECC U Pe3ybTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

® y4yacTBOBaTh B TIpyHmHoBbIX (opMax padoThl (0OCYKaeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI» W T.II.); BBINOJHATH CBOK YacTb pabOThl M KOOPIMHUPOBATH CBOU
JEUCTBUS C IPYTUMU WICHAMHU KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUIT TIPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie  pecynamuenvle  Oeticmsusi,  obecnewusaiom — Gopmuposanue
CMBICIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.
CamMoopranusarusi:
® COCTABJIATH IUIaH, AaJNTOPUTM pEIICHUS 3aJlaud, BBEIOMpaATh CIOCO0
pelieHruss ¢ y4ETOM HMEIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHHH C Yy4ETOM HOBOM
nH(pOpMaLINH.
CaMOKOHTPOIb:
® BJIAJICTh HABBIKAMH II03HABATEIHLHOW pPEQUICKCHH KaK OCO3HAHHS
COBEpIIIAeMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YNIbTATOB; BIAJECTh
croco0amMH CaMOIPOBEPKH, CAMOKOHTPOJIS TpOIecca U pe3yibTara penieHus
MaTeMaTHYeCKOH 3a7auu;
® MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IPU PEIICHUH
3aJla4u¥, BHOCHUTHh KOPPEKTHUBHI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
JAHHBIX, HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEIH;
® OI[CHUBATh COOTBETCTBHE pe3yJibTaTa ICIM W YCJIOBHSM, OOBSCHATH
MIPUYXHBI IOCTHKEHUS WIIA HEJIOCTHKCHUS PE3yJIbTATOB JICATEIIBHOCTH, HAXOIUTh
OIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIBTATDBI

Yuciaa 1 BLIYMCTIEHUS

CB00OOHO oOmepupoBaTh NOHATHSIMHU: PAMOHATHHOE YHCI0, OECKOHEYHAsl TEPHOIUYECKast
Ipo0b, TPOIEHTHI; WPPAIMOHATFHOE YHMCIIO; MHOXXECTBA PAIMOHANBHBIX W JEHCTBUTEIBHBIX
YHCEeIT; MOJlYJIb AE€HCTBUTEIBHOIO YHCIIA.



[TpumeHsTh ApOOM W TPOLEHTHI MOJSl PEIICHUs MPUKIAJHBIX 3aJa4 U3 Pa3IUYHBIX
OoTpacJieil 3HaHUM U peaJbHON KU3HHU.

[TpumeHsTh TPUOMIKEHHBIC BBIYMCICHUS, MPABWIIA OKPYTJICHUS, MPUKUIKY U OICHKY
pe3yJibTaTa BEIYMCIEHUN.

CB0oOOIHO oOmepupoBaTh IMOHSATHUEM: CTENEHb C LEIbIM IO0KAa3aTeleM; MCIOIb30BaTh
MNOAXOANIYI0 (pOpMY 3amucH EeHCTBUTENBHBIX YUCEN JJI PEIICHUs MPAKTUYECKUX 3a/1a4
Y TIPE/ICTABJICHUS IAHHBIX.

CB000OIHO OnEepUPOBATh MOHATHEM: apU(PMETHUYECKHUI KOPEHb HATypalbHON CTETCHH.
CB00OIHO ONEpPUPOBATH MOHSATHEM: CTEIIEHb C PAIlMOHATIBHBIM [TOKA3aTEIEeM.

CB0oOOIHO omepupoBaTh MOHATUSAMU: JorapudM 4YHcla; JAECATUYHBIE U HATypaJibHbIE
JorapudMel.

CB00OOHO OmEepUpOBaTh MOHITHSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIC€HC YHCIIOBOTO
apryMeHTa.

OrniepupoBaTh NOHATHSAMU: APKCUHYC, APKKOCUHYC M APKTAHT€HC YUCIOBOI0 apIryMEHTA.

YpaBHe}mﬂ H HEPABCHCTBA

CBoOosHO  omepupoBaTh  IMOHATUSIMHM:  TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBUS; PABHOCUIIBHBIC HEPABEHCTBA.
[TpuMeHSTh pa3NIUYHBIE METOMABl PEIICHHsS PALUOHATIBHBIX M APOOHO-PAMOHAIBHBIX
YPaBHEHUI; IPUMEHATh METOJ UHTEPBAJIOB JUIsl PELLIEHUSI HEPABEHCTB.

CB00OHO ONEpUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOM NMEepeMEHHON; MHOTOUWIEH C
HeNbIMA KO3 GUIIMEHTaMM, KOPHU MHOTOWIEHA; NPUMEHSTH JEJICHHE MHOrowieHa Ha
MHOT'OYJICH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns penienus 3anay.

CBoOosHO omnepupoBaTh IOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpula,
ONpEACIUTENb MAaTPULBI 2 X 2 U €ro reOMETPUYECKUM CMBICI; HCIIOJIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 uisl BBIYMCIEHUS €ro 3HA4YEHUs, NPUMEHSTb ONPENCIIUTEIN JUIS
pELIEHUsT CHCTEMbl JIMHEWHBIX YpPaBHEHUH; MOJEIMPOBATH pEalbHbIE CUTyallUH C
IIOMOIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHMM, MCCIENOBaThb IIOCTPOEHHBIE MOJEIU C
MIOMOUIBbIO MaTPULL ¥ ONIPENEIUTENEN, UHTEPIPETUPOBATH MIOJTYUEHHBIN PE3YiIbTaT.
Hcnonp3oBaTh CBOMCTBA JEHCTBUI ¢ KOPHAMHU IS TpeoOpa30BaHUsl BhIpaKEHUH.
BeimonHATe mpeoOpa3oBaHUS UYMCIOBBIX BBIPAKEHHUH, COJIEpKallUX CTEHNeHH C
paloOHaIbHBIM IIOKA3aTEIIEM.

Hcnonp3oBaTh cBoOiicTBa JorapugmoB Uil IpeoOpazoBaHusl  JOrapuGMUUECKUX
BBIPAKCHUI.

CBobosHO  omepupoBaTh  MHOHATHSAMU:  HUppaAlOHAIbHBIE,  IIOKa3aTelbHblE U
Jorapu(pMHUECKUEe YPaBHEHUS; HAXOJUTh HX PELICHHS C IMOMOIIBI0 PABHOCHIIBHBIX
NEPEXO0I0B WK OCYIIECTBIISASA IPOBEPKY KOPHEN.

[TpuMeHATH  OCHOBHBIE  TpPUTOHOMETpUYECKHE (OPMYNIbl Ui  NpeoOpa3oBaHMs
TPUTOHOMETPUYECKHUX BBIPAKEHUH.

CB0OOOIHO oOmepUpoBaTh MOHSTHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE; MPUMEHSThH
HeoOXoauMble (QOpPMYJbl sl pEHIEHHWS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUM.

MonenupoBaTh peajbHble CUTyalldd Ha f3bIKE anreOpbl, COCTaBJISATh BbIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA IO YCJIOBHMIO 3aJa4, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPadUKH

CBOOOIHO OmepHpOBaTh MOHATUSAMU: (DYHKIMS, CIIOCOOBI 3aaHus (YHKIIUU; B3aUMHO
oOpartHble (QyHKUMH, KoMOo3umus GyHKOUH; rpaduk  (QYHKIUHM;  BBINOJHSTH
aIIeMeHTapHbIe peoOpa3zoBaHus rpaduKoB HYHKITHH.



CBOOOIHO OMEpHPOBATh MOHATUSMHU: OOJIACTH OIpPENCTCHHS W MHOXECTBO 3HAYCHHIA
byHKIMM, HyTU QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA.

CB00OHO OmMEepUpPOBATh MOHATHAMH: YETHBIC W HEUYETHBIE (YHKUIMHU, MEPUOIUYECKHE
(GyHKINHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUHM, MAKCUMYMbl 1 MUHUMYMBI ()YHKIIHH,
HauOoJbIlIee U HaMMEHblIee 3HaueHne GyHKIIUU Ha TPOMEKYTKE.

CB0OOHO omepupoBaTh MOHATUSMH: CTENEHHAs (QYHKIUS C HATYpalIbHBIM M IEIBIM
nokasaresjeM, rpaguK CTENEHHONH (YHKUIMU C HaTypaJbHBIM M IIEJBIM IOKa3aTeleM;
rpaduk KOpHS N-0if cTemeHW Kak (yHKUMKM OOpaTHOW CTENEHU C HaTypallbHbIM
MOKa3aTeJIeM.

OnepupoBaTh MOHATHAMH: JMHEHHAs, KBaapaThuyHas U APOOHO-IMHEWHas (QYHKINH,
BBITMOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TOCTPOCHUE UX TPAPUKOB.

CB00OIHO OnepupoBaTh MOHATUSAMU: TOKa3aTelbHas U Jorapudmuyeckas QyHKIHH, UX
CBOWCTBA U TpadMKH; UCIIOJIB30BaTh UX IPa()UKU JJIS PEIICHUS] YpaBHEHUIA.

CB0OOIHO OmepUpOoBaTh MOHITHSIMH: TPUTOHOMETPHUYECKAs OKPYXKHOCTh, OINpeAelieHUE
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa.

Hcnonws3oBarh rpaduku PYHKIMHA I UCCIEAOBAHUS TPOIECCOB M 3aBHCHMOCTEH TPH
pellleHnr 3aJa4 U3 JPYTHX YUeOHBIX TMPEIMETOB U pPEalbHOM >KU3HU; BBIPAXKATh
(dopMynaMu 3aBUCIMOCTH MEX/y BETMYHMHAMHU.

Hayana MaTeMaTH4eCKOr0 aHAJIN3a

CB0OOIHO ONEpPHPOBATH MOHIATUAMH: apu(PMeTHUECKass U TeOMETPUIECKast MPOTPECCHS,
OECKOHEYHO yObIBaromias reoMeTpuyecKas IIporpeccusi; JMHEUHBIN u
SKCHOHEHIMAIBHBIA POCT, (QOpMysia CIOXKHBIX IPOLEHTOB; MMETh IPECTaBIECHUE O
KOHCTaHTE e.

Mcnonb30BaTh NpOrpeccuu Ui pelieHHs pealbHbIX 3a1a4 MPUKIAJHOIO XapaKkTepa.
CBoOosHO omepupoBaTh IOHATUSAMH: I1OCIIE€AOBATENBHOCTb, CIOCOOBI  3aJaHM
I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPaHUYEHHbIE MOCIIE0BATEIbHOCTH; TOHUMATh
OCHOBBI 3aPO’KJICHUS] MaTEMAaTHYECKOT0 aHAJIM3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX.
CB000IHO onepupoBaTh MOHATUSAMU: HEMPEepbIBHBIE (DYHKIIMU; TOYKH pa3pbiBa rpaduka
(GyHKLIMY; aCHMOTOTHI rpaguka QyHKIUH.

CB0o0OHO omepupoBaTh MOHATHEM: (DYHKIHS, HETpephIBHAsS Ha OTpE3Ke; MPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JJIsl pelIeHus 3a/1ad.

CBoOosHO omepupoBaTh MOHATHSMHU: II€pBas W BTOpas MPOMU3BOJHBIE (DYHKIUH,
KacaTesbHast K rpauky QyHKIUH.

BbaucnaTe TpoW3BOIHBIE CYMMBI, NPOU3BENEHHS, YaCTHOTO W KOMITO3UIIMH JABYX
(GyHKLUH; 3HATh POU3BOIHBIE JIEMEHTAPHBIX (QYHKIUH.

Hcnonp30BaTh reOMETpUYECKUH M (U3NYECKUI CMBICH TMPOU3BOJHON ISl pELICHUS
3a]1a4.

MHo:kecTBa M JIOTHKA

CB000IHO OnEpUPOBATh MOHATHSAMHI: MHOXECTBO, ONE€paIK HaJl MHOXKECTBAMH.
Hcnonb30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar sl ONUCAaHUS  pealbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX PEIMETOB.

CBoOoIHO omepupoBaTh MOHATUSIMH: ONpEAEICHUE, TEOpeMa, ypaBHEHHUE-CIIEICTBUE,
CBOWMCTBO MaTeMaTHYeCKOro OOBEeKTa, J0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE YpaBHEHUS H
HEPABEHCTBA.



COJEPKAHUE YYEBHOI'O KYPCA 10 KJIACC
Yuciia 1 BbIYUCICHUA

Panmonanbhble uncia. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue  Jpobu.  Apudmernyeckue — Onepalud ¢ palMOHAIBHBIMH  YMCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BbIpaXeHUU. [IpumeneHue npobel W MPOLEHTOB I PELICHHS
IIPUKJIAHBIX 33/1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUN U PEAIIbHOU KU3HH.

JleiicTBuTenbHBIC 4YHcla. PalMOHaNBHBIE W UppaIMOHANbHBIC YHCTA. ApUPMETHYECKHE
Olepaluu C JEHCTBUTENBHBIMU 4YuCIaMu. [IpuOmkEéHHBIE BBIYMCICHHUS, IpPaBUIIa OKPYIJIEHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ nenbiM mokaszareneM. CranmapTHas (opma 3amucu JeWCTBUTENBHOTO YHCTIA.
Hcnonp3oBanue noaxoasmend GopMbl 3amucu ACHCTBUTENBHBIX YUCEI ISl PEUICHUS TPAKTHYECKUX
3a]1a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypajdbHOUN cTeneHu. J[elcTBUs ¢ apuMETHIECKUMU KOPHSIMHU
HAaTypaJIbHOM CTECIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YKCIIOBOTO apryMeEHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

[IpeoOpa3oBanne TPUTOHOMETPHUYECKUX BbIpakeHUUH. OCHOBHBIE TPUTOHOMETPHUECKUE
(bopMyIIBI.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHcTBa. MeTol HHTEpBaoB.

Pemenue nenbix 1 JpoOHO-PALlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX ypaBHEHUM.

IIpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHMIO MAaTeMaTHYEeCKMX 3aJad U 3a7ad u3
pa3IMyYHbIX 00JacTel HayKU U peaslbHOM JKU3HHU.

DyHKkUUH U rpaguKu

®Oynk1us, crocoOsl 3aganus GyHkuuu. I'paduk Gynkuun. BzaumHo oOpaTHble GyHKINY.

OO6nacte omnpezaeneHus M MHOXeCTBO 3HaueHuil ¢yHkumu. Hymu ¢ynkumu. ITpomexyTku
3HAKOINOCTOSAHCTBA. YETHBIE 1 HEUETHBIE (PYHKITUH.

Crenennast ¢QyHKIMS C HaTypaJdbHBIM M LEJbIM Moka3areinem. E€ cBoiictBa u Tpaduk.
CBoiicTBa 1 rpauk KOpHs N-0if CTETeHH.

TpuroHomerpuueckass  OKpYKHOCTb, ONpEAEICHUE  TPUTOHOMETPUYECKHX  (YHKUUH
YHUCJIOBOI'O apryMEHTA.

Hayana maTteMaTH4ecKoro aHajmsa

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMs — HocienoBarenbHOCTE.  MOHOTOHHBIE
IIOCJIEJ0BATEIBHOCTH.
Apudpmernueckas M TreoMeTpuyeckas — Iporpeccud.  beckoHeuHo — yObIBaroIas

reoMmerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBbIBaroIIe TIeoMeTpHUYecKON MpPOTrpEecCHH.
@dopmysa CIOXKHBIX HpPOLEHTOB. Mcrosib30BaHME NPOrpecCHMU s PELICHUS pealbHbIX 3a1ady
IIPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTUKA

MHoxecTBO, omepanuyd Haja MHOXecTBamu. [(uarpammbl Oiinepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOIO almapara g ONMCAHMS PEAIbHBIX IPOLECCOB W SIBICHUH, IpU
peLIeHUH 3a]]a4 U3 IPYTUX YUeOHBIX IPEIMETOB.



Omnpenenenue, TeopeMa, CIeICTBUE, T0KAa3aTeIbCTRO.

TEMATUYECKOE IIVTAHUPOBAHUE

No HaunmenoBanue Tembl KonnuectBo KonTposnbHbie
JacoB paboThl
1 | IloBTOpeHue Kypca MaTeMaTUKH 9 Kitacca. 5 1
Bxognas x/p
2 | YucnoBble GyHKIIUH 3
3 | Tpuronomerpuyeckue GyHKIUN 15 1
4 | TpuroHOMeTpHUYECKUE YPAaBHCHUS 9 1
5 | [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUIMA 10 1
6 | [IpousBoaHas 21 2
7 | IloBropeHue Kypca anreOphl U Havdal 5
MaTeMaTruueckoro ananusa 10 kiacca,
UTOI'O 68

TemaTnueckoe INIAHUPOBAHHUE C YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMbBIX HA

YCBOEHHE KAKI0H TeMbl.

Ne Tema Koua-Bo | /lara IIpumeyanue
ypoKa 4acoB
1-4 | IloBTOpeHune Kypca MaTeMaTHKH 9 Kjiacca 4
5 Bxoanasi koHTposIbHasA padora Nel 1
I'maBa 1. YncnoBbie pyHkuun 3
6 §1. Onpenenenne yncioBoi GYyHKIMU U CIIOCOOBI €€ 1
3aJaHHsI
7 §2. CoiicTBa pyHKIUI 1
8 §3. O6parHas HyHKIUS 1
I'naBa 2. Tpuronomerpuyeckue pyHKunu 15
9 §4. Yncnoast OKpyKHOCTb 1
10 §5. Yncnosast OKpyKHOCTb Ha KOOPAUHATHOMN 1
TUIOCKOCTH
11 §6. Cunyc 1 KocuHyc. TaHr€HC U KOTaHT€HC 1
12 §7,8. Tpuronomerpuieckue GyHKIUN YUCIOBOTO 1
aprymMeHTa. YTJIOBOTO apryMEHTa.
13-14 | §9. ®opmyibl IpUBEICHUS 2




15-16 | §10. ®ynkuusa y = sinx, e€ cBoiicTBa U rpaduk 2
17-18 | §11. dynknus y = cosx, e€ CBOWCTBa U rpaduk 2
19 §12. I[lepuoanuHoCTh GYHKIMKA Yy = sinX,y = cOSX 1
20-21 | §13. IlpeobpazoBanue rpadguxoB 2
TPUTOHOMETPUUECKUX (PYHKLIUN
22 §14. Oynkuum y = tg X,y = ctg Xx,ux CBOMCTBa U 1
rpaduku
23 K/ p Ne 2 «CBoiicTBa ¥ rpaguKHu TP-KHX 1
pynxumiin
I'naBa 3. TpuroHomerpuyeckue ypaBHeHHs 9
24-25 | §15. Apkkocunyc. Perenue ypaBHeHus cost = a 2
26-27 | §16. Apkcunyc. Pemienue ypaBHeHus sint = a 2
28 §17. ApKTaHreHc U apKKOTaHreHC. Perenue 1
YpaBHEHUN tgx = a ctgx = a
29-30 | §18. [Ipocreiimne TPUTOHOMETPUYECKUE YPABHEHUS 2
31 §18. JIBa OCHOBHBIX METO/Ia PEIICHUS 1
TPUTOHOMETPHUYECKUX ypaBHEHUH. OTHOPOIHBIE
TPUTOHOMETPHUECKUE YPABHEHHUSI
32 K/ p Ne 3 «Tpuronomerpuyeckue ypaBHeHHs» 1
I'nasa 4. [Ipeo6pa3zoBaHue TPUTOHOMETPHYECKUX 10
BbIPAKEHH M.
33 §19. Cunyc 1 KOCMHYC CYMMBI M pa3HOCTH 1
apryMEHTOB
34 §20. TanreHc cymMmBbl U pa3HOCTU apryMEHTOB 1
35-36 | §21. ®opmyIbl IBOMHOTO apryMeHTa 2
37 §22. [Ipeobpa3oBaHusi CyMM TPUTOHOMETPHUUECKUX 1
(GyHKIIMI B IPON3BECHUS
38-39 | §22. Pemienue ypaBHEHHI ¢ UCIIOJIBb30BaHUEM 2
[TpeoOpa3oBanuii CyMM TPUTOHOMETPHUYECKUX
(GyHKIMH B IPOU3BEICHUS
40-41 | §23. [IpeoOpa3oBanme MPOU3BEACHUN 2
TPUTOHOMETPUUYECKUX (DYHKLUH B CyMMBI
42 K/ p Ne 4 «IIpeodpa3oBanue Tpu-Kux GyHKIuiD) 1
I'nasa 7. lIpousBoanas 21
43 §24. YucnoBble MOCaeA0BaTEIbHOCTU U UX CBOMCTBA. 1
IIpenen mociaeq0BaTENbHOCTH
44 §25. Cymma GeCKOHEUHOI reoMeTprudecKoit 1

Iporpeccuu




45 §26. Ilpenen ¢hyHkmy Ha OeCKOHEYHOCTH. [Ipeaen 1
(YHKIIMH B TOUKE
46 §27. Ilpupaienue aprymenrta. [Ipupamenue 1
byHKIHAH
47 §27. 3amauun, IpUBOISIINE K TOHSATHIO TPOU3BOIHOM 1
48 §27. Onpenenenue MPOU3BOIHON 1
49 §28. @opmyisl nudhepeHInpoBaHHS 1
50 §28. IlpaBuna nuddepeHmpoBanus 1
o1 §28. Muddepenuuporanue pynxmun y = f(kx + m) 1
52 K/ p Ne 5§ «BbluncijieHue mpou3BOIHBIX) 1
53-54 | §29. YpaBHeHue kacareabHOM K rpaduky QyHKINUN 2
55-56 | §30. UccnenoBanue GyHKIIMH HA MOHOTOHHOCTh 2
Touku sxcTpeMyma QYHKITUHM U UX HAXOXKICHHE
57 §31. UccnenoBanue GyHKIUHN AT TOCTPOCHUS 1
rpadukoB QpyHKIUN
58 §31. IToctpoenue rpadukoB HyHKIUH 1
59-60 | §32. HaxoskaeHue HanOOIbIICIO K HAUMEHBIIIETO 2
3HAYEHUI HENPEpbIBHOM (PYHKIMU HA IPOMEKYTKE
61-62 | §32. [IpakTrueckue 3a7a4 HA HAXOXKJICHHE 2
HanOOJIBIINX ¥ HANMEHBIINX 3HAYCHUN BEJININH
63 K/ p Ne 6 «IIpumeHeHne npoU3BOAHOM 51 1
HCcae10BaHusA pyHKIMIT»
IloBTOpEeHUE 5
64-65 | UtoroBasi kouTpoJbHas padora (IIp aTT) 2 B ¢popme EI'D
66 Tpuronomerpuyeckue ypaBHeHUst 1
67 Tpuronomerpnueckne GQyHKIHHA 1
68 IIpumeHeHne MPOU3BOTHOM. 1
NTOIr O 68




YMK

1. AI'. MopakoBuy. Anrebpa n Hadana aHanu3a. 10 — 11 kmaccel. Yacte 1. YueOnuk. MHeMo3uHa.
Mocksa 2019

2. Anrebpa n Havyana ananuza.l0 — 11 knaceel. Yacte 2. 3amauynuk. Maemo3uHa. Mocksa 2019

3. A.T'. MopakoBud. Anrebpa n Havana ananusa. 10 — 11 xnaccel. Meronudeckoe nmocooue ams
yuutensi. Muemo3una. Mocksa 2016

4. A.T'. Mopakosuy, E.E. Tynpunnckas. AnreOpa u Havana ananusa. 10 — 11 kmaccsl. KoHTposibHBIE
pabotel. MHemo3uHa. MockBa 2016

5. J1.O. lenumena, T.A.KopemikoBa. AnreOpa u Hadana ananuza. 10 — 11 kiraccer. Tematuueckue
TeCThl U 3a4€Thl. MHEeMo3uHa. MockBa 2016
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