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MNOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma no anredpe u HayajaM MaTEMaTHUECKOT0 aHalIM3a Ha
YPOBEHB CpeiHero ooIero oopaszoBanus s ooydaronuxcs 10-11 kiaccos
MBOY «Cosetckas CII Nel» pazpaboTana B COOTBETCTBUHU C
TpeOOBAHUSIMU:
@®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO0 o0pa3zoBaHuu B
Poccniickont @enepanun»;
npukaza Munnpocsemenust ot 31.05.2021 Ne 287 «O06 yTBepx)aecHUU
(enepanbHOro ToCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTAa OCHOBHOIO
o0111ero oOpa3oBaHUs»;
npukaza Munnpocsenieanst ot 18.05.2023 Ne 370 «OO6 yTBepxaeHUU
dbenepanbHOil 00pa3oBaTEILHON MTPOrPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUS»;
npukaza Munnpocsemienust ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsnka
OpraHM3allM U OCYILIECTBICHUs 00pa30BaTeIbHOM JESTEbHOCTH IO OCHOBHBIM
o01eo0pazoBaTeNbHBIM  IIporpaMmMaM  —  00pa3oBaTeIbHBIM  MPOrpaMMam
HA4aJIbHOTO 0OIEro, OCHOBHOTO OOILETo U CPEeAHEro 001Iero o0pazoBaHus»;
CIl 2.4.3648-20 «CannuTapHO-3MHUIEMHUOJIOTHIECKIE TpeOOBaHMUs K

opraHu3anusaM BOCIIMTAHUA M O6y‘IeHI/I$I, OTAbIXa M O340POBJICHUA I[GTGFI u

MOJIOAEKH», YTBEPKACHHBIX MIOCTAHOBJIECHUEM IJIJABHOI'O CAHUTApPHOIO Bpada OT
28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urneHuvyeckue HOPMATUBBI U TpPeOOBaHUS K
oOecrieyeHn0 0e30MacHOCTH W (KUJu) Oe3BPEeIHOCTH ISl 4YeloBeKa (haKTOpOB
cpeabl OOMTAHUS», YTBEPKJACHHBIX MOCTAHOBJICHUEM TIJIABHOTO CAHUTApHOTO
Bpaya ot 28.01.2021 Ne 2;

KOHIICIIIIMA  Pa3BUTUS MaTeMaThdeckoro oOpas3oBaHus B  Poccuiickoit
denepanunu, yTBEPKIACHHOU PEIIEHUEM KOJIJIETUH MUHIIPOCBEIIEHUS OT
24.12.2018;

KOHIICTIIIMA MaTeMAaTHYECKOTO 00pa30BaHuUs B CUCTEME 0011Ier0 0Opa3oBaHus;
y4eOHOro TjlaHa Y4YeOHOro IUIaHa OCHOBHOTO 0OIIero oOpa3oBaHUs
yrBepxkaeHHOro npukazoM MbOY «Coserckas CI Nel» ot 30.08.2023 Ne 186
«O0 yTBepKI€HUH OCHOBHBIX 00pa30BaTEbHBIX MMPOTPAMM;

MOJIOKEHHUSI 0 pabounx Mporpammax y4eOHBIX MPEeIMETOB, Y4EeOHBIX KypCcOB (B
TOM YHCJIE BHEYPOUHOU ACSATEIHHOCTU), YICOHBIX MOJIYJIEH B COOTBETCTBUU C
tpeboBanussMu PI'OC u DOIl HavanbHOrO OOIIEro, OCHOBHOTO OOIIETr0 H
cpeanero oomiero oopazoBanus B MbOY «Cosetckast CIIINel»;
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- (enepanpHOIl paboueil mporpaMMbl IO y4eOHOMY ITpeaAMETY «Anredpa u Havasia
MaTEMaTHYECKOTO aHAIIN3a.
Pabouas nmporpaMma OpueHTHPOBaHA Ha IEJIEBbIE TPUOPUTETHI,

chopmynrpoBaHHbIe B (heliepanbHON paboueil mporpaMmMe BOCIIUTAHUS U B

paboueit nporpamme Boctiutanus MbOY «Coserckas CII Ne 1y

Y4eOHsplii Kypc «Anrebpa M Hadajga MaTeMaTHYECKOTO aHAIHM3a» SBISETCS
OJHUM M3 Hauboyiee 3HAYUMBIX B IPOrpaMMe CpeaHero odiiero oOpa3zoBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OO€CIEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUs BCEX €CTECTBEHHO-HAayUHBIX KYpCOB, a C APYrodl CTOPOHBI, (HOPMUPYET
JIOTUYECKOE U aOCTPAKTHOE MBIIIJIEHUE 00yYaroluXcsi Ha YpPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MH(OPMATHUKH, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JPYTUX
JUCUMIUIMH. B paMmkax JaHHOro y4eOHOro Kypca OOYyYaroIIHecs OBJIaJIEBaIOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (OpMyJIHpYeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpbl U Hayal MaTEMaTHYECKOTO aHAM3a 3aKJIaJIbIBaeT
OCHOBY Ul YCIEUIHOTO OBJIAJEHUS 3aKOHaMH (U3MKH, XUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHICHIUN PAa3BUTUS YKOHOMHUKU M OOIIECTBEHHON >KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCI B COBPEMEHHBIX IU(GPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIOIb30BaTh WX Ul JajibHEiIIero oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HH. B TO e BpeMs OBjlajeHHWE aOCTPAKTHBIMH U JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSIMU aJireOpbl M MaTeMaTUYeCKOTO aHaju3a pa3BUBAET
YMEHHE HaxXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JTOKA3bIBATh
YTBEPXKACHUS C TIOMOIIbIO MHIYKIMU U PACCYKJIaTh ACTyKTUBHO, UCIOJIb30BaTh
000011IeHHEe W KOHKpETU3alMio, abCTparupoBaHWE W aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIIICHUE.

B xozme m3yuenusi yueOHOro kKypca «AnreOpa W Hayalla MaTeMaTUYECKOTO
aHanu3a» oOydYarouuecs MOJy4YaloT HOBBIM OMBIT pelIEHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITENILHOTO TOCTPOEHUSI MaTeMAaTUYECKUX MOJENIeN peabHBIX CUTYyalui,
UHTEpPIIPETallud  TOJYYCHHBIX  PEIICHWH, 3HAKOMATCI C  [pUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje, HAyKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 007afaeT 3HAYUTEIHHBIM BOCHUTATEIBLHBIM TOTEHIIHAIOM,
KOTOPBIA peanu3yeTcsi Kak uepe3 Yy4deOHbIH MaTepuan, CHoCOOCTBYIOIIUI
(OpMUPOBAHNIO HAYYHOTO MHUPOBO33pEHHS, TaK M uepe3 crneunduky ydeOHOi
NESTENIbHOCTH, TpeOyromed MpOAOKATEIbHON  KOHIIGHTpAIllMM  BHHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJIYUYEHHBIN pe3yJIbTar.



B ocHoBe MeToaMKK 00yUueHus anredpe v HadyaraM MaTeMaTHYeCKOTO aHAIIn3a
JICKUT JIEATSILHOCTHBIN MPUHIIAIT O0YYCHHS.

B ctpykType yueOHOro kypca « Anredpa 1 Hauaina MaTeMaTHYSCKOTO aHaIH3a)
BBIJICTICHBI ~ CIICAYIONIME COJACpKATEeIbHO-METOAMYeCKue JIMHUU: «Yuncma u
BbIUUCICHUSY, «DyHKIMU U Tpaduku», «YpaBHEHHUS W HEpaBeHCTBa», «Hauama
MaTeMaTHYECKOro aHaim3a», «MHOXecTBa W JIOTHMKa». Bce OCHOBHBIE
COZICPKATEIBHO-METOIMYCCKAE JIMHUM H3YYaloTCsAd Ha MPOTSHKCHUU JIBYX JIET
oOy4eHHs Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus, €CTECTBEHHO JAOTOIHSIS APYT
JpyTra ¥ MOCTENIEHHO HACKIIAsACh HOBBIMUA TEMaMHU U pasjesiaMu. JlaHHbIN yueOHbIH
KypC SBIIICTCS WHTCTPATHUBHBIM, ITOCKOJBKY OOBEAMHSECT B ceOe cojepiKaHue
HECKOJIbKMX MaTeMaTHYEeCKUX IUCIUIUINH, TaKUX Kak airedpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaJIN3, TCOPHUS MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. [1o
Mepe TOTO KaK 0OyYaroluecsi OBJIAJCBAIOT BCE 0oJiee MIMPOKHM MATEMaTUICCKUM
anmapaToM, y HUX IMOCIEA0BATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYCCKYI0 MOJECIb pealbHOW CHUTyalldd, MPUMCHATH 3HAHHS,
MOJyYeHHBIC TPH HM3YyYEeHUH YYeOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIIBHO
c(opMyJIMPOBAHHON MaTeMaTHYECKOM 3ajadd, a 3aTeM HWHTEPIPETHPOBATH CBOM
OTBET.

CopeprkarenbHO-MeTOAMYECKass JIMHUS «Yucaa ¥ BBIYHMCICHUS 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB WCITOJIB30BAHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaTo Ha ypOBHE OCHOBHOTrO o0uiero oopasosanus. Ha ypoBHe cpenHero oOuiero
oOpa3zoBaHuss oco0oe BHHMMaHHE yaensercs (OPMHUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHHUM, BKJIIOYAIONINX B CE0S HMCIOJB30BAHHUE Pa3TUIHBIX
dbopm 3amucu uuciIa, YMEHHE JeNiaTh MPUKHUIKY, BBINOIHATH MPUOIMKEHHBIC
BBIYKCIICHUSI, OIICHUBATh YHCJIOBBIC BBIPOXCHHS, pad0TaTh C MAaTeMAaTHYCCKUMHU
KOHCTAHTaMU. 3HAKOMbIC OOYYArOIIUMCS MHOXKECTBA HATYPAJIbHBIX, IIEJIBIX,
palMOHANBHBIX W JEHCTBHUTENBHBIX  YHCENT  JIOTIOJNHSIOTCS ~ MHOXKECTBOM
KOMITJIEKCHBIX 4HCell. B KaXIOM U3 OSTUX MHOXKECTB PacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My crenuduueckue 3aJadyd W OMepaluu: JCJIeHHE Haleo,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXKECTBE IIENBIX YHCEN, OCOOBIE CBOWCTBA
paIlMOHANBHBIX W MPPAITMOHAIBHBIX YHCEI, apu(METHUCCKUE OTICPAllH, a TaKkKe
W3BJICUCHHUE KOPHS HATypaJbHOW CTETNICHH Ha MHOYKECTBE KOMIUICKCHBIX YHCET.
bnarogapsi mocnenoBaTenbHOMY pACHIMPEHUIO Kpyra HCIOJIb3yeMbIX YHCET U
3HAKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHCHHS [JIS PEIICHUS Pa3IMYHbIX 3374
dbopMupyeTCsl TIPEACTABICHHE O €IUHCTBE MATEMATHKH KaK HAyKd U €€ pOJIh B
MIOCTPOCHUU MOJIETICH peanbHOr0 MHpa, IMUPOKO HCIOIB3YIOTCS 0000IIeHue u
KOHKpETH3aITHSI.



JIunus «YpaBHEHUST U HEPABEHCTBA» PEANTM3YETCS HA IMPOTSHKEHUH BCETO

o0OyueHus Ha ypOBHE CPEIHEr0 00111ero 00pa3oBaHus, HOCKOJIbKY B KAJKJOM pasJieie
[Iporpammel IpeayCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3anad. B pesynbrare
oOyJaroluecs: OBJIAJIEBAIOT PAa3IMYHBIMM METOAAMH PELICHUS pPALMOHAJIBHBIX,
UPPALMOHAIBHBIX, TOKA3aTEJIbHbIX, JOTapU(PMUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI, HEPABEHCTB U CHUCTEM, a TAKXKE 3ajad, COAEpXkalluX MapameTphl.
[TomyuyeHHbIE yMEHHSA IIMPOKO HUCHOJB3YIOTCS TMPU HMCCIACAOBAHUU (PYHKIMHA C
MTOMOILBIO TPOU3BOAHOM, IIPU PEIICHUH MPUKIIAIHBIX 3a/1a4 U 337]a4 HAa HAXO0KJIECHUE
HauOONbIINX U HAUMEHBIINX 3HAYCHUN QyHKIUU.
JlanHas comepaTenbHas JIMHUS BKIIOYAET B ce0sl Takxke (OpMHPOBAHUE YMEHUUN
BBIMOJHATH  pacu€Tel 1o  ¢opMysaM, HpeoOpa3oBaHUsl  PaLMOHAIIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUW, a TaKXKE BBIPAKEHUH,
COIEpKalMX CTENeHW M jorapudmsl. biarogaps H3yd4eHHIO ainreOpanyeckoro
MaTepuasa IpOUCXOIUT AaJIbHEHIIIEe pa3BUTHE AITOPUTMUUECKOTO U aOCTPAKTHOTO
MBIIIEHUS O0y4YaroImuxcs, (pOpMUPYIOTCS HABBIKH JIETYKTUBHBIX PacCyKICHUH,
paboThl € CHUMBOJBHBIMH (hOopMaMM, NPEICTaBICHUS 3aKOHOMEPHOCTEH H
3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB. Aureopa npesaraet 3(pHeKTUBHbIE
WHCTPYMEHTBl Ul PELICHUs NPaKTUYECKUX M €CTECTBEHHO-HAay4HBIX 3ajad,
HAIJISTHO IGMOHCTPUPYET CBOM BO3ZMOMHOCTH KakK A3bIKa HAYKH.

CopepxxarenpHo-MeToMdeckass nuHUS «DyHKIMM u  rpaduku» TECHO
nepernjeTaeTcs ¢ JIPYrUMH JIMHUAMU Y4eOHOro Kypca, MOCKOJBKY B KAaKOM-TO
CMBbICJIE 33Ja€T MOCIeA0BATEILHOCTh U3yUeHUsI MaTepuana. V3yueHue cTeneHHoi,
MOKa3aTeJIbHOM, Jorapu(pMUUYECKON U TPUTOHOMETPUYECKUX (PYHKIUI, UX CBOMCTB
U rpadUKOB, UCIOJIb30BaHNE GYHKIUNA I PEIICHUs 3a/1ad U3 APYTUX Y4eOHBIX
PEIMETOB M PEAIbHOM JKM3HHM TECHO CBSI3aHO KaK C MAaTEeMAaTUYECKUM aHAIIA30M,
TaKk U C pPEUICHHWEM ypaBHEHMHA W HepaBeHCTB. [Ipu 3Tom OosblioOe BHHMaHUE
ynensieTcs: GOpMHUPOBAHUIO YMEHHUS BhIpaXaTh (HOPMYyITaMH 3aBUCUMOCTH MEXKITY
pa3sTUYHBIMA BEJIMYMHAMH, HCCIIECIOBATh TOJyYCHHBbIC (YHKIIMH, CTPOUTH HUX
rpaduku. Matepuan 3Tol cojiepKaTebHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUHN U
HaBBIKOB, TIO3BOJISIOLIUX BBIPAXkKAaTh 3aBUCUMOCTH MEX]y BEIMUMHAMU B Pa3TUUHON
dbopme: aHaTUTUYECKOM, rpaduueckoil u cioBecHOM. Ero uzydeHnue crocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHast JuHus «Havaa mMaTeMaTHYECKOTO aHalln3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYTr KaK MaTeMaTHYeCKHUX, TaK U MPHUKIAJHBIX 3ajad,
JIOCTYIHBIX 00YyYarolMMCs, TaKk Kak y HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpaduky CIOXHBIX (YHKIMM, OMpeneisiTh MX HauOOJbIINE U HAHUMEHbIINE
3HAYEHHsI, BBIYUCIATH IUIOMIAAd (UTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH H



YCKOpeHHsl TmporeccoB. JlaHHas conaepxaTenbHas JUHUS OTKPBIBA€T HOBBIE
BO3MOXKHOCTH TOCTPOEHHS MaTEMaTUYECKUX MOJIEIe pealbHbIX CHUTYyaluH,
MO3BOJIAET HAXOIUTh HAWITyUIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCJIE COLUATBHO-
HPKOHOMHYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMHU MAaT€MaTHYECKOrO aHallu3a
CHOCOOCTBYET Pa3BUTHIO abOCTPaKTHOTO, (POPMATEHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHUI pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HAyKe, TEXHUKE U HCKyccTBE. O0yyaromuecs y3HatoT O BbIIAIOIINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ PAa3BUTHS MAaTEMAaTHKH KaK HayKd, U 00 X
aBTOpax.

ConepxarenpHO-MeTOIMYecKas: JTHHUS «MHOXKECTBa U JIOTUKa» BKIIIOYAET B
cebs1  DIJeMEHThl  TEOPUUM  MHOXKECTB M MaTEMaTU4YeCKOW  JIOTHUKH.
TeopeTHKOMHOXKECTBEHHbBIE TPEICTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOMN
MaTE€MaTUKHU U MpeaiaraloT HauboJjee YHUBEpPCAIbHBIN S3bIK, 00bEINHAIONINI BCE
pasziensl MATEMAaTHKU U €€ IPUIIOKEHHM, OHU CBA3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE
TUCHHUIUIMHBL W HMX TPUJIOKEHUS B eauHoe I1enoe. [loaToMy BakHO daTh
BO3MOXKHOCTh OOYy4YalIIeMyCsl TOHUMATh TEOPETHUKO-MHOXKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTeMAaTHKH W HCIIOJb30BAaTh €ro JIJISl BHIPAKEHHUSI CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MAaTEMAaTUKH KaK HAyKH CJEIyeT NpU3HaATh
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHUN U CJEAOBaHUE OMpeACIEHHBIM
mpaBujaM  TIOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO € JJIEeMEHTaMu
MaTE€MaTUYeCKOM JIOTUKM CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBILIJICHUS
oOyuJaroluxcs, MO3BOJSIET UM CTPOUTH CBOU PACCYXACHHS Ha OCHOBE JIOTUYECKUX
npaBuiI, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anredpa U Havajlla MaTEMaTHUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIUPOBAHUS, KOTOPbHIE MPU3BAHbI
CcriocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJECJIEH pealbHbIX
CUTyallMii, HCCIEAOBAaHUS JTHUX MOJCNICH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIIPETAIlMU TOJYYCHHBIX pPE3yJIbTaToB. Takue
3aJjaHus BIUIETCHBI B KQXIBIH U3 Pa3aesioB MPOTPaMMBI, TOCKOJIBKY BECh MaTepual
y4eOHOTO Kypca HIMPOKO HCIONB3YEeTCs JUIsl PElIeHUs MPUKIATHBIX 3axad. [Ipu
pelIeHUH  pealbHbIX  MPAaKTUYECKHX  3a7ad  oOydalliuecss  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  QHAJOTHIO, 00001IaTh W  KOHKPETHU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh MO (DOPMUPOBAHWIO HABBIKOB PEHICHUS MPUKIATHBIX 33134
OpraHu3yeTcs B Mpoliecce U3yUeHUs BCEX TeM yueOHOro Kypca «Anredpa v Hadana
MaTEMaTUYECKOrO aHaJIU3a».



Ha u3ydenue yueOHOro Kypca « Anredpa v Hayaia MaTeMaTHIECKOTO aHATTN3a»
otBoauTCs 272 yaca: B 10 kinacce — 136 yacoB (4 vyaca B Hezeno), B 11 kimacce — 136
yacoB (4 Jaca B HEZIEINIO).

COJAEPXKXAHUE OBYUEHUA
10 KIIACC

Yucsia ¥ BbIYMCICHUS

PanmonaneHpie uyucna. OOBIKHOBEHHBIE M JECATUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue apodu. [IpuMeHenne apoOel U MPOIEHTOB IS
pelIeHUs TPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUW U PEANIbHOW KU3HH.

JleiicTBuTenpHBIE 4ucia. PanuMoHanpHBlE W MpPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanuMud ¢ ACHCTBUTEIBHBIMM  4yucCIamMu.  Moayib
JEHCTBUTENLHOTO YKCia U ero cBoicTBa. [IpubnmkéHHple BbIYMCICHUS, IPaBUiIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ wmenblM MokasareneMm. buHom Herorona. Hcnonb3oBanwue
NOJXOJAIIEeH (POPMBI 3aITUCH ACHUCTBUTEIBHBIX YHCEN ISl PELICHUS TPAKTHUECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb C palMOHAIBHBIM TIOKA3aTeleM U €€ CBOWMCTBA, CTENEHb C
JEACTBUTEIIBLHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsiTuuHble U HATypaJbHbIC
Jgorapu(Msl.

CuHyc, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO apryMmMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWUIIbHBIE YpaBHEHHsS W YypaBHEHUA-clencTBUsA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METOJIbI PEHICHUS LENbIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUN U
HEPaBEHCTB. MHOTOWIECHbI OT OJHOM IIEpEMEHHOHW. JleieHrne MHOro4jieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrous1eHbI € LIebIMU KO3PPUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCTOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppaunoHanbHble ypaBHEHHs. OCHOBHBIE METOIbI PELLICHUS UPPALMOHATBHBIX
YPaBHCHUU.

[Toka3artenbHble ypaBHEHUA. OCHOBHBIE METOJbI PELICHUS ITOKA3ATEIbHBIX
YPaBHEHUM.



[TpeoOpa3zoBaHue BbIpaXEHHM, COIEPKALUX JOTrapru(MBbI.

Jlorapupmuueckue ypaBHEHUS. OcHoBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuYECKUX ypaBHEHUM.

Pemienne cucreM JMHEHWHBIX YpaBHEHUMM. Marpuiua CHUCTEMBI JMHEWHBIX
ypaBHeHu#. OnpenenuTess MaTpULbI 2X2, €ro FeOMETPUYECKUIA CMBICII M CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHHUs, MPUMEHEHHE OINPEACIHUTENS IS PELICHUS CHCTEMBbI
JUHENHBIX ypaBHEHUM. PelleHue NpUKIAIHBIX 3a4ad € IOMOIIBIO CHCTEMBI
JMHENHBIX YpaBHEHUU. VccienoBanrue mocTpOCHHON MOJEIN C MOMOIIBIO MATPHII
Y OIIPEIEIIUTEIIEH.

[TocTpoeHne MareMaTH4EeCKUX MOJENEH peaIbHOM CUTyallMd C IOMOIIBIO
YPAaBHEHUM W HEpPABEHCTB. [IpuMeHEHHE ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3a/1a4 U 33a4 U3 pa3INdHbIX 001acTell HAyKU U peasIbHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHKIusA, crnocoObl 3amaHus (yHKUMH. B3auMHO o00paTHble (QYyHKUIUU.
Komnosumms ¢ysnkuuit. ['padux dyHKuMU. DieMeHTapHbIE MpeoOpa3oBaHUs
rpa@ukoB GyHKIHIMA.

OOusacTh omnpeneNneHus U MHOXKECTBO 3HaueHud ¢yHkumu. Hynu QyHkuuu.
[TpomexxyTku 3HakonocTosiHCTBA. YETHBIE U HeuéTHbIe PyHKIMU. [lepuoanueckue
bynkuun. IIpoMekyTkn MOHOTOHHOCTH (YHKUMH. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnpiiee u HauMeHblee 3HaueHus: QyHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBajpaTuyHas W JAPOOHO-TMHEHHAs (PYHKIMU. DIeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIHS C HATYpaJbHBIM U IETBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduK KOpPHS n-0i CTENEHN KaK (PYHKIIMN 0OpaTHON CTENEHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHass W sorapudmuueckass (QyHKIUU, WX CBOWCTBA U TIpaQUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 71 pEIICHUS YpaBHEHUH.

TpuronomeTpryeckass OKpPY)KHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

DYHKITMOHAIBHBIE 3aBUCUMOCTH B peajbHBIX MIPOIleccax U SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4ecKOro aHajm3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl IMOCienoBaTeabHOCTe. MeTon
MaTeMaTHYeCKON UHIYKIIMH. MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIEA0BATEIbHOCTH.
Hcropusi BOZHUKHOBEHHUSI MATEMATHUECKOTO aHaldM3a Kak aHalnu3a OeCKOHEYHO
MaJbIX.



ApudmeTrnueckast 1 reoMeTpudeckas mporpeccuu. beckoHeuHo yObIBaromiast
reomerpuueckas nporpeccusi. CyMMa OECKOHEUHO YOBIBAIOIIEH IeOMETpUUYECKOI
porpeccuy. JINHEMHBIN U SKCIOHEHIMAIBHBIN pocT. Yucmno €. dopMyna CiaoKHbIX
IPOLEHTOB. Mcmonp30BaHWE MPOrpPECCHM Ui pEUICHUS pealbHbIX —3a1ad
IIPUKJIATHOTO XapakKTepa.

HenpepriBHble (GYHKIIMHM U UX CBOMCTBA. TOUYKH pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuuii. CBolicTBa (GYHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [UIl PEIICHUS HEPaBEHCTB. lIpuMeHeHME CBOMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpast npousBogHble PyHKIMH. OnpeesneHue, reOMeTpUIECKui U
(U3MYECKUIl CMBICI TPOU3BOIHON. Y paBHEHUE KacaTeabHOM K rpaduKy QyHKIUU.

[IpousBoaHble  3nemeHTapHbIx  (yHkuuwil.  Ilpoms3BomHas  CyMMbl,
IIPOU3BENICHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOTHKA

MHOXecTBO, Onepanuy HaJ MHOXKECTBAMU M HUX CBOWCTBA. Jlmarpammel
Olinepa—Benna. IIpuMeHeHHe TEOPETMKO-MHOKECTBEHHOIO — ammapara Ui
ONMCAHUs PEAJbHBIX MPOLECCOB W SBICHUW, IPU PELUICHUM 33034 U3 JPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

Hatypanbsubie u 1nemnbie uucia. [I[puMeHeHrne MPU3HAKOB JEIMMOCTH IIEJIBIX
yucen, HauOonpmui o6mumii aenutend (nanee — HOJI) m HamMeHbiee oOiee
kpatHoe (nanee — HOK), octatkoB mo mojyinto, anroputMma EBkiauaa st penieHus
3a/1a4 B IEJIbIX YHUCIIAX.

Kowmmnekcuple uwncna. AnreOpanyeckas W TPUTOHOMETpHUYECKass (HOpPMBI
3alUCH KOMIUJIEKCHOTO 4Yucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0paxeHne KOMIUIEKCHBIX YHCET Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oil crenenn u3 KomiuiekcHoOro uucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJ JJIsl pelieHusT PU3NUEeCKUuX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHMS U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPAaBHEHUM U HEPABEHCTB. PAaBHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEH  TPUTOHOMETPUYECKHUX  ypaBHEHHH €  IOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.



OCHOBHBIE METOJABI pEHICHUS TMOKA3aTeNbHBIX U  JIOTAPUPMUIECKIX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CHUCTEM U COBOKYIHOCTEW palMOHAJIbHBIX,
UPPAIMOHATIBHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpuMeHEHNE ypaBHEHUM, CHCTEM U HEPABEHCTB K PELICHUIO0 MaTEMATHYECKHUX
3a/lay ¥ 3a/1a4 U3 Pa3’IMYHbIX 00JACTEH HAYKU U peajbHOM KU3HU, MHTEPIPETALIHS
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

I'padpux xommosunuu QyHkuui. ['eomerpuyeckne o0Opa3bl ypaBHEHHU U
HEPaBEHCTB Ha KOOPJAWHATHOM TUIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpaQUKH.

['padmueckue MeTOnbpl peUIeHHs] ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIICHUS 3a1a4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB (QYHKIUNA AJIS HUCCIEIOBAHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPbIE€ BO3HUKAIOT MPHU PELICHUM 3a1ad U3 JIPYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana maTemMaTH4ecKoro aHajmsa

[IpumeHeHnne NMPOU3BOJHON K HCCIIEOBAaHUIO (QYHKIIUNA HA MOHOTOHHOCTH U
skcTpeMymbl. HaxoxaeHne HanOoJIbIIero 1 HAMMEHbBIIET0 3HAYeHU HEeMPepbIBHON
GbyHKIIUU Ha OTPE3Ke.

[IpumMeHeHne NPOW3BOMHOM IS HAXOXKIACHUS HAWIYYIIEro peuieHus B
NPUKIAJAHBIX 3aJayax, s ONpeNeNIeHUs] CKOPOCTH M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HhOPMYJIOH 1K TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nuterpain. ['eomeTprudyeckuii CMbICI HHTErpaja. Berauciaenue onpeaeneéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[IpuMeHeHue wWHTErpana JUisi HAXOXJICHMS IUIOMIAIeH TUIOCKUX (GUryp H
00BEMOB TEOMETPUIECCKUX TEIL.

[Tpumepst pemenuit  nuddepeHnHaNbHIX  ypaBHeHU. MaTteMmaTtndeckoe
MOJICJIMPOBAHUE pEalbHBIX MPOIECCOB C MOMOUIbI0  AuddepeHInanbHbIX
YPaBHEHUM.

INIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIETO
OBPA3OBAHUSA



JIMYHOCTHBIE PE3YJIBTATDBI

1) rPaskIaHCKOT0 BOCIIMTAHHUS:

Cc(OPMHPOBAHHOCTD IPAXKTAHCKOM MO3UIIUH 00YJAIOIIEroCs KaKk aKTHBHOTO 1
OTBETCTBEHHOTO YJIeHA POCCUHCKOTO OOIIECTBA, MPEICTABICHUE O MATEMATHIECKUX
OCHOBaX (YHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHHM, HPOIEIYP
IpaskAaHCKOTr0 00IIeCTBa (BEIOOPHI, OMIPOCHI M IPYTO€), YMEHUE B3aUMOICHCTBOBATD
C COIMAIbHBIMH HHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIHSAMH U Ha3HAYCHHEM;

2)  NAaTPHOTHYECKOr0 BOCHHTAHHSI:

C(OPMHPOBAHHOCTh POCCUHCKOM TI'Pa)kIaHCKOW HICHTHYHOCTH, YBKCHHUS K
IPOIILJIOMY M HACTOSIIEMY POCCHICKONH MaTeMaTHKH, ICHHOCTHOE OTHOIIECHHE K
JOCTH)KEHUSIM POCCHICKMX MAaTEMAaTUKOB U POCCUHCKOW MAaTeMaTHYECKOW IIKOJIBI,
UCIIONB30BAHNE OJTHUX MOCTI)KEHUH B JIPYIMX HayKaX, TEXHOJOTHsAX, cdepax
9KOHOMMKH;

3) JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME AYXOBHBIX IIEHHOCTEH POCCHUICKOTrO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, dTUYECKOIO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKHU U IEITeIbHOCTHIO0 YUEHOT0, 0CO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) ICTETHYECKOr0 BOCIIMTAHMS: SCTETUYECKOE OTHOLIEHUE

K MHUpPY, BKJIIOYasl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PEIIEHUH, pacCyKICHHI, BOCIPUMMYHBOCTb K
MAaTEMATUYECKUM acCleKTaM pa3JIMYHbIX BHUJOB MCKYCCTBA; S) (GHU3MYECKOro
BOCIUTAHMSA:

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITHh MaTEMaTUICCKIE 3HAHUS B MHTEpECcax
3I0POBOTO M 0E€30macHOr0 o0pa3a KW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (340POBOE NHUTaHHE, COAJAaHCHUPOBAHHBIM PEXKUM 3aHATHH W OT/BIXA,
perynsipHas (u3uyeckas AaKTUBHOCTB), (U3MYECKOE COBEPIIEHCTBOBAHUE MpU
3aHITHUSIX CTIOPTUBHO-03I0POBUTEIIBHON JACATEIHHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHME IIEHHOCTH TPYIOIIO0US, HHTEpPEC K
paznmuuHbiM  cpepam  NpodecCUOHATBHOM  JIEATENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mpodeccun © peann3oBbIBATH COOCTBEHHBIC >KH3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTE€MaTHYEeCKOMY  OOpa3oBaHUI0 U
caM0O00Opa30BaHUIO HA IPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTH K aKTUBHOMY yYaCTHIO



B pCIICHUH MPAKTHYCCKUX 3aJad MaTeMaTHYCeCKOW HampaBJICHHOCTH; /)
IKOJIOTHYECKOr0 BOCIIUTAHMS:

cOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIbTYpbl, TIOHUMAaHHE BIIHASHUS
COI[MATTbHO-?)KOHOMUYECKUX TMPOIIECCOB HA COCTOSIHUE MPUPOJAHON U COLMATBHOMN
Cpellbl, 0CO3HaHUE II00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIEM, OPUCHTALIMS
Ha TMPUMEHEHUE MaTeMaTUYECKUX 3HAHUU I pElIeHus 3ajad B 00JacTu
OKpY’)KAIOUIEH Cpelbl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKHM HX BO3MOYKHBIX
MOCJIEACTBUMN JIJISl OKPYKAIOLIEH Cpe/ibl; 8) HEHHOCTH HAYYHOT'O MO3HAHUSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00I1IE€CTBEHHOM MPAKTUKU, TOHUMAaHHE MaTEeMaTHUYECKON
HayKH KakK cephl YEeJTOBEUECKOU IEATEIIbHOCTH, STANOB €€ Pa3BUTUS U 3HAUUMOCTHU
JUISL Pa3BUTHUS LIMBUJIM3AIMHU, OBJIAJECHUE A3BIKOM MATEMAaTUKU U MaTeMaTH4YECKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBare/ibHBbIC YHHBEpPcaIbHbIe yueOHblIe aeiicTBus ba3zoBbie
JIOTHYEeCKHe AeHCTBUS:
BBIABJISTH U XapaKTEpU30BaTh CYLIECTBEHHBIE IPU3HAKK MAaTEMATUYECKHAX
OOBEKTOB, TOHATHN, OTHOIICHHH MEXITY MOHSATHSIMH,
(dbopMynupoBaTh ONpeiesieHUsI HOHATUHN, YCTaHABIMBATh CYIIE€CTBEHHBIH
MPU3HAK KJIacCU(pUKALIMKI, OCHOBAaHUS Ui 0000LIEHUS U CPABHEHUS, KPUTEPUH
IPOBOJUMOTIO aHAIN3a; BOCIIPUHUMATh,  (POPMYJIHPOBATH U
peo0pa3oBbIBATh CYXKIACHUS: YTBEPAUTEIbHBIE U OTPUILIATENIbHBIE,
eIMHUYHbIE, YaCTHBIC U OOIIME, YCIOBHBIC; BBISBISATH MAaTEMATUYECKUE
3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUHS B (paKTax, JaHHBIX, HAOIIOICHUSIX
Y YTBEPKACHUSAX, IPEAJIAraTbh KPUTEPUU JJIs BBISIBIICHUSI 3aKOHOMEPHOCTEN U
MIPOTUBOPEYHIL; AENaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH,
JNEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOYEHUN, YMO3AaKIIOUYEHUM 110 AaHAJIOIMH; IPOBOIUTH
CaMOCTOATENLHO J0Ka3aTeIbCTBA MATEeMaTUYECKUX YTBEPKIACHUHN (IpsiMble U OT
IPOTUBHOIO),  BBICTpAWBaThb  APTyMEHTALMIO, NPHUBOJWTH  HPUMEPBl U
KOHTPIIPUMEPBI, OOOCHOBBIBaTh COOCTBEHHBIE CYXAECHHS M BbBIBOJbI; BHIOMPATH
cioco0 pemieHus: yueOHON 3ajaun (CpaBHUBATh HECKOJBKO BapUAHTOB PEILICHHUS,
BbIOMpaTh Hanbojiee MOAXOASIIMN C Y4ETOM CAMOCTOSATEIBHO BBIJEIEHHBIX
KPUTEPHUEB).
ba3oBble uccienoBareJbcKue 1eHCTBUA:



MCITOJIb30BaTh BOMNPOCHI KAK MCCIEIOBATENIbCKUNA HHCTPYMEHT IO3HAHUS,
(dopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  IMPOTUBOpEUYHE,  MpoOsIEMY,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (POpMUPOBATh TMIOTE3Y, apryMEHTHPOBATh
CBOIO IIO3ULMIO, MHEHHME; IIPOBOJUTH CAMOCTOSTEIBHO CIUIAHWPOBAHHBIH
HKCIIEPUMEHT, UCCJEIOBAHNUE M0 YCTAHOBIEHUIO OCOOEHHOCTEH MAaTeMaTH4YEeCKOro
00BbEKTa, SBJICHUS, IPOLECCA, BBISABICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOLIECCAMU; CAMOCTOATEIBHO (POPMYIIMPOBATH 0O0OIIEHNS U BBIBOIBI
0 pe3ysJbTaTaM NPOBEAEHHOIO HAOMIOJECHUS, HCCIEIO0BAaHUs, OLIEHUBATh
JOCTOBEPHOCTh ~ IOJIYYEHHBIX  PE3yJbTaTOB, BBIBOJOB M  000OILEHUM;
MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIJIBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanmueii:

BBISBJIATH J1e(pULUTHI HH(OPMAaLIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BONPOC U JJIs pEIICHNUs 3a/1a4H; BBIOMPATh NH()OPMALIHIO U3 UCTOYHUKOB PA3ITUYHBIX
TUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH MH(GOPMALIUIO
pa3NuYHBIX BUIAOB M (OpPM MPEACTABICHUS; CTPYKTYpHpPOBaTh HH(MOpMAauIo,
IPEJCTaBISATh €€ B Pa3IMYHBIX opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaJEKHOCTh uH(popmanuu () CaMOCTOSATENLHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHbIe YHHBepcajibHble YydeOHbIe [IeliCTBUA

Oo0menue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSAMH U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, HAdaBaTb IIOACHCHUA IIO XO)Iy peﬂleHI/IH 3aJa4u,
KOMMCHTHUPOBATDH HOHy‘iGHHBIfI pGSYJ'IBTaT; B X0J€ O6CY)I(I[€HI/I$I 3aJaBaTb BOIIPOCHI
M0 CYIIECTBY OOCYXKJ1aeMOi TeMbI, MPOOJEMBbI, periacMoi 3a7adu, BBHICKAa3bIBATh
NACH, HALCJICHHBIC Ha IIOMCK PCHICHUSA, COIIOCTABJIATH CBOH CY)KI[GHI/IH C
Cy>K)1€HI/I${MI/I )IpyFI/IX y‘laCTHI/IKOB Juaiora, O6H3py>I<I/IBaTB pasnnqne U CXOICTBO
MO3UIIMN, B KOPPEKTHOU (hopme (opMyIHpoOBaTh PA3HOTIACHUS, CBOM BO3PAKCHHUS;
HpeJICTaBJ'IHTB pCSYJ'IBTaTBI pemeHI/m 3aga4u, 3KCH€pI/IM€HTa, HCCICOAOBAaHUs],
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIICHUS C Y4ETOM 3a1ad
MIPE3EHTAIMA U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IUIaH, JITOPUTM PEIICHUS 3aJa4H, BHIOUPATH CIIOCO0 PEIICHUS C
y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIQJICTh  HAaBBIKAMH  TIO3HABATENHHOW  pedIeKCHH  KaKk  OCO3HAHMS
COBEPIIIAEMbIX JEUCTBUI W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YyIbTATOB, BIAJCThH
criocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJIS Tpolecca M pe3ylbraTa perICHHS
MaTEeMaTUYECKOH 3a71a4H; MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYThH MTPHU
pEeIICHUH 3a7a4d, BHOCHTH KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
O0OCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OIIMOOK, BBISABICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE pE3yJibTaTa MU U YCIOBHUSIM, OOBSICHSATH MPUYUHBI
JTOCTIDKCHHSI WITH HETOCTHIKEHUS PE3yIbTaTOB JEATEILHOCTH, HAXOAWTH OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHMUMATh W HWCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHIYyaTbHOU
paboThl TpU pelieHuH Y4eOHBIX 3ajlay, MPUHUMATh IeJIb COBMECTHOM
JEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeneisaTh
BU/JIBI pa0OT, TOTOBApUBATHCS, OOCYKIATh MPOIECC U pe3yabTaT padoThl, 00001IaTh
MHEHHS HECKOJBKHMX JIIOJICH; Yy4JacTBOBaTh B TPYIIOBBIX (opmax padOTHI
(oOcyxenns, oOMEeH MHEHHUH, «MO3TOBbIC IITYPMbI» W HHBIC), BBIIOIHITH CBOIO
4acTh pabOThl U KOOPAMHUPOBATH CBOU JICUCTBUS C APYTMMH WICHAMU KOMAaHJBbI,
OIICHMBATh KauyeCTBO CBOETO0 BKJIajga B OOMMA TPOAYKT TIO KPHUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy o6yuenuss B 10 kjacce oOydaromuiics MHOJYyYUT CIEAYIOLINE
npeaIMeTHbIe pe3yJbTaThl MO OTAEIbHBIM TeMaM pabouell mporpaMMbl y4eOHOTO
Kypca «Ainredpa 1 Hayajla MaTEMaTHYECKOIO aHAJIN3a»:

Yucia ¥ BIYMCICHUSA:

CBOOOJHO OINEpUPOBATh MOHATUSMU: PALMOHATIBLHOE YHUCIIO, OECKOHEYHas
nepuoAnyeckas ApoOb, MPOLEHTHI, HPPALMOHAIBHOE YHCIO, MHOXECTBA
pPAalMOHAIBHBIX W JEWCTBUTEIBHBIX YHCEN, MOIAYJIb JEHCTBUTEIBHOTO YHCIIA;
IPUMEHATH JPOOU U IPOLEHTHI AJIsl PELIEHUS NPUKIAAHbIX 3a/1a4 U3
pa3IMuYHBIX OTpaciei 3HAHUM M peajbHOW JKU3HU; MPUMEHSITh MPUOTMKEHHBIC

BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS], IPUKUIKY U
OLICHKY pe3yJbTaTa BbIYUCICHUN;



CBOOOJHO ONEPUPOBATH IMOHSATHUEM: CTENEHb C LEJIbIM IO0Ka3aTeseM,
MCI0JIb30BaTh MOJAXOAIYI0 (POpMY 3amucH JEHCTBUTEIBHBIX YHUCEN JJISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MIPEACTABICHHS JaHHBIX; CBOOOIHO ONIEPUPOBATH TOHITHEM:
apu(pMeTHYECKU KOPEHb HATypaIbHOU
CTeNeHU; CBOOOAHO OMNEPUPOBATH TMOHSATHUEM: CTENEHb C PalMOHAIBHBIM

MoKasaTesieM; CBOOOJHO ONEPHPOBATh MOHATHUSAMH: JIOTapudM dwHCHa,

JECATUYHBIC U
HaTypajbHbIe JOorapudMbl; CBOOOJAHO ONMEPUPOBATh MOHATUIMH: CUHYC, KOCHHYC,

TAHT€HC, KOTAHT€HC
YHCIIOBOTO ApryMEHTA; OINEPUPOBATH IMOHATUSAMH: APKCHHYC, AapKKOCHUHYC U

apKTaHI'E€HC YHUCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUIMU: TOKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;
MPUMEHSITH Pa3IUYHbIE METO/Ibl PEIICHUS PAIUOHATIBHBIX U APOOHO-

pPaUMOHAIBHBIX YPAaBHEHWI, NPUMEHATH METOJ WHTEPBAIOB [UISl PEUICHUS
HEPaBEHCTB; CBOOOJHO ONEpUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHOM
NEPEeMEHHON, MHOTOWIEH C LEeNbIMU Kod(PHUIMEeHTaMH, KOPHM MHOIOWIEHA,
IIPUMEHSTH JCJICHUE MHOTOYIEHA HAa MHOTOYIEH C OCTAaTKOM, Teopemy besy u
TeopeMy Buera aiis perienus 3aaad; cBOOOIHO ONEPUPOBATH MOHITUSIMU: CHCTEMA
JUHEWHBIX YpPaBHEHUW, MATpPHUIA, ONPEAEIUTENb MaTpulbl 2 X 2 WU ero
r€OMETPUYECKUN CMBICI, HMCIOJIb30BaTh CBOWCTBA oOmpeaenurens 2 X 2 s
BBIYMCIICHHSI €T0 3HAYEHHUs, NPUMEHATH OINPEACIIUTENN ISl PELIEHUS CHCTEMBI
JIMHEWHBIX YPAaBHEHUW, MOJEINPOBATh PEAJbHBIE CUTYallHH C MOMOILIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUH, UCCIIEN0BATh MIOCTPOEHHBIE MOJIEIIN C IIOMOLIBIO MATPHUI] U
ONpENEIUTENICH, HWHTEPIPETUPOBATh TMOJNYUYEHHBIM pE3yJbTaT, HCIOJIb30BaTh
CBOMCTBA JCHCTBUI C KOPHIMU JJIs IpeoOpa3oBaHUs

BBIPQXEHUI; BBIMOJHATh MPeoOpa30BaHUSI YHCIOBBIX BBIPAKEHUH, COAEpKAIIUX

CTEIEHH C
palMOHAIBHBIM [TOKA3aTEeIIEM;

MCITIOJIb30BATh CBOMCTBA JIOTapru(PMOB 1J1 PpeoOpa3oBaHus JOTapuhMUUECKUX
BBIPDOKEHUI;  CBOOOJHO  ONEpPUPOBATH  MOHSTHIMHU: UppalMOHAJIbHBIE,
MoKa3zaTelibHble M JIorapu(MUUYECKHe YypaBHEHUS, HAXOAWTh HX PpEUIEHUsl C
ITIOMOIIBIO PABHOCWIBHBIX ITEPEXOI0B WIIH OCYIIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSTh OCHOBHbBIE TPUTOHOMETpHUECKHE (POPMYIIBI AJis peoOpa3oBaHus
TPUTOHOMETPUUECKUX  BBIpRXEHHUI; CBOOOAHO  ONEPUPOBATH  MOHSATHUEM:
TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHATh HE0O0Xonumble (HOpMynbl s



pellleHus] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHX YpPaBHEHUU; MOJEIUPOBATH
pearbHble CUTYyallMM Ha SI3bIKE ainreOphbl, COCTABIISTH BBIPAKEHUS, YpPaBHEHUS,
HEPAaBEHCTBA M0 YCJOBHMIO 3aJaud, HCCIEIOBAaTh IMOCTPOCHHBIE MOJECIA C
UCII0JIb30BAaHUEM armapara ajareOphl.

DOyHKUMH U TPaPuKu:

cBOOOHO OMEpPUPOBATH MOHATUAMU: (PYHKIIHA, CIIOCOOBI 3aaHUs (YHKIIHH,
B3aMMHO O0OpaTHble (QYHKIHMH, KOMIIO3MIUSA (YyHKIWHA, Tpaduk GyHKIUH,
BBITMIOJHATH AJIEMEHTapHbIE TMpeoOpa3oBaHust TpaduKoB (PYHKIHI, CBOOOIHO
OTIepUPOBATh MOHIATUIMU: 00JIACThH ONMPEEICHHUS 1 MHOKECTBO
3HaueHUN (YHKIMH, HYIU (QYHKIUHA, TPOMEKYTKHA 3HAKOMOCTOSHCTBA; CBOOOIHO
OTepUPOBaTh TIOHATHAMHU: YETHBIC W HEYETHBIC (YHKIWH, TEPUOINYCCKHUC
GyHKIUHA, TPOMEXYTKH MOHOTOHHOCTHM (DYHKIIMH, MaKCUMyMbl U MHUHUMYMBI
GbyHKIIMU, HauOOJbIIee M HaWMEHbIee 3HaueHHE (YHKIMHU Ha MPOMEKYTKE;
CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: CTeTIEHHAs GYHKIMS C HATYPAJIbHBIM U

LEJbIM MoKa3zaTesneM, rpaduk CTeneHHONW (GYHKIMU C HATypaJdbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHS N-Ooil CTENEHW Kak (PYHKIMU OOpATHOM CTENEHU C
HATypaJbHBIM MIOKa3aTeNIeM; ONIEPUPOBATH MOHATUSIMU: JIMHEIHAs, KBaIpaTUYHAS U
JTpOOHO-TUHEHHAs

(GyHKIUU, BBITOTHATH JIEMEHTAPHOE MCCIIEIOBAHUE M TIOCTPOCHHE MX TrpadUKOB;
CBOOOJTHO OTIEpUPOBATH MOHATUSMU: TIOKa3aTeNbHas U JIorapupmudeckas QyHKIUH,
X CBOMCTBAa U TpaduKH, UCIOIL30BaTh UX TpadUKU IJid PEIICHUS YpPaBHEHU;
CBOOOJTHO OTMIEPUPOBATH MOHATUSIMH: TPUTOHOMETPUIECKAsE OKPYKHOCTD,
OTpEJEICHHEe  TPUTOHOMETPUYECKUX  (DYHKIIMHA  YHUCIOBOTO  apryMeHTa;
UCIIOJIB30BaTh rpaduku QYHKIUNA JJIs UCCIEOBAHMS TTPOIIECCOB U 3aBUCUMOCTEMN
IIPY pEIIeHUH 3a1a4 U3 JPYTuX yueOHBIX TPEIMETOB U pealibHOM JKU3HH, BHIPAXKATh
dbopMyliaMu 3aBUCHUMOCTH MEX]1y BEJTMUYNHAMU;

Havana maremMaTH4ecKoro aHajmsa:

CBOOOJIHO ONEPUPOBATh TMOHATUSIMHU: apuPmeTHyeckas U TeoOMETpHUUeCKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIAsi TEOMETPUIECKasl TPOTPECCHs, TNHEHHBIN U
HKCIIOHEHITUATLHBIN POCT, (hOpPMYJIa CIOKHBIX MTPOIIEHTOB, UMETh IIPEICTABIICHUE O
KOHCTaHTE; UCIIOJIb30BaTh MPOTPECCUU JIJIS PEIICHUS PeabHBIX 3a/1a4 IPUKJIIATHOTO
XapaKkTepa;

CBOOOTHO OTEPUPOBATH MOHATUSIMHU: TIOCIEOBATEIHHOCTD, CIIOCOOBI 3aJaHMs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpPaHUYEHHbIE MOCIEAOBATEIILHOCTH,
MOHMMATh OCHOBBI 3apOXKJICHHMS MAaTEeMaTUYECKOro aHajlih3a KakK aHaiu3a
OECKOHEYHO MaJIbIX; CBOOOHO ONEPUPOBATH MOHITUSAMU: HETIPEPHIBHBIC (PYHKITUH,
TOYKHU



pa3pbiBa rpaduka (GYHKIUH, AacHUMNOTOTHl rpaduka (YHKIUU; CBOOOTHO
OIIEpUPOBATh MOHATUEM: (DYHKIUS, HETIPEPhIBHAS HA OTPE3KE,

IPUMEHATh CBOWCTBAa HENPEPBIBHBIX (PYHKIMHM A pelieHus 3ajgad; CBOOOIHO
OIEpUPOBATh MOHATUIMU: NIEPBAsi U BTOPAsI IPOU3BOHBIE

dbyHKIMM, KacaTenbHas K rpaduky (YHKIUU; BHIYUCISATH MPOU3BOIHBIE CYMMBI,
IIPOU3BEIECHUS, YACTHOI'O U KOMIIO3HUIIMH

IBYX (yHKUMHA, 3HaThb MPOU3BOAHBIC 3JIEMEHTApPHBIX (YHKIUI; HCIIOJIb30BATH
TreOMETPUUECKUN U GPU3MUECKUN CMBICT MPOU3BOIHOM JJIst

peleHus 3aaad.
MHokecTBa H JIOTHKA:
CBOOOIHO  ONEpUpOBaTh  IMOHSATHUSMHU:  MHOXECTBO, OINEpalud  Haj

MHO>KECTBAMU; UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONMCAHUS
peanabHBIX

IPOLECCOB M SIBICHUW, NMpPHU PEUICHUM 333y U3 JIPYIHMX Y4eOHBIX HpPEIMETOB;
CBOOOJIHO ONEPUPOBATH MOHATUSAMMU: OINPEACIICHUE, TEOPEMA, YpaBHEHHE-

CJIEJICTBHE, CBOMCTBO MATEMAaTHUYECKOTO OOBEKTA, JOKA3aTEeIbCTBO, PABHOCUIIBHBIE

YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kiacce oOydarouiuiicss TOJYYUT CIEIYIOLTUE
MpeAMETHbIE PEe3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3a:

Yucaa v BBIYUCICHUSA:

CBOOOTHO ONIEPUPOBATH MOHATHAMU: HATYPATHHOE U IIEJIO€ YHCII0, MHOXKECTBA
HaTypaJIbHBIX U LEJbIX YUCEN, UCTIOJIb30BATh MPU3HAKH JIETMMOCTU LIEIIbIX YUCET,
HOJ/l m HOK HarypanpHBIX 4YWceNl Uil PELICHUS 3a4ad, MPUMEHSTh alrOpPUTM
EBxinnia; cBOOOIHO OepUpOBaATH OHITHEM OCTaTKa MO MOYJIIO, 3aHCHIBATh
HATypaJbHBIC YKCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHUS; CBOOOHO
OTIEPUPOBATH MOHATUSIMHU: KOMILJIEKCHOE YHCIIO M MHOYKECTBO KOMILJIEKCHBIX YUCET,
MPEICTABIIATh KOMIUIEKCHBIE YHCIia B anreOpandeckoidl M TPUTOHOMETPUUYECKOM
dbopme, BBINOTHATH apUMETHUYECKUE OMepalud ¢ HUMHU M H300pakaTb Ha
KOOPJMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO ONEPUPOBATH MOHSATUSMU: HPPALMOHAIBHBIE, IMOKa3aTelbHbIE U
jJorapuMUYECKHEe HEPAaBEHCTBA, HAXOJIUTh WX PEHICHUS C  [OMOIIBIO
PAaBHOCWJIBHBIX TEPEXO0/0B; OCYIIECTBISATH OTOOp KOpHEH TMpU pEelIeHUU
TPUTOHOMETPUYECKOTO  YpaBHEHUS;  CBOOOJHO  OMEPUPOBATH  TMOHSATHEM
TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHATh HEoOXoaumble (HOPMYIbI IS
pEIIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB; CBOOOIHO
ONEPUPOBATh MOHATUSMH: CUCTEMA U COBOKYIHOCTh YPAaBHEHUW U HEPABEHCTB,



PAaBHOCWJIbHBIE CHCTEMBI U CHUCTEMBI-CIIEJICTBHSI, HAXOAUTh PEIIECHUS CHUCTEMBI U
COBOKYIMHOCTEH  pallMOHAIbHBIX,  UPpPALMOHAIBHBIX,  IOKA3aTEeJNbHBIX U
Jorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

pemarhb paluuoOHaJIbHBIE, UppALMOHAJIBHEIE, NIOKa3aTeJIbHbIE,
gorapupMUYecKMe U  TPUTOHOMETPUYECKHME YypaBHEHUS] W  HEPABEHCTBA,
cCoAepKallie MOIYJId U TapaMeTpbl; MPUMEHATh TpadUyecKue METOIbl IS
pelieHus: ypaBHEHU U HEPABEHCTB, a
TaKXKe 3aJad C IapaMeTpamMu; MOJEIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE
anreOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHHS, HEPABEHCTBA U UX CHCTEMBI IO
YCIIOBHIO 33J]a4M, UCCIEA0BATh [IOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHUEM allllapara
anreOpbl, THTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTaT.

DOyHkuuu U rpapuku:

CTPOUTH I'papyKy KOMITO3ULIMU (PYHKIUI C TOMOIIBIO AJIEMEHTAPHOTO
MCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIMU JIBYX (DYHKIIMI; CTPOUTHh I€OMETPUUECKUE
oOpa3pl ypaBHEHHM M HEPaBEHCTB HAa KOOPAMHATHOM IUIOCKOCTH; CBOOOIHO
OIEpUPOBATh MOHATUAMU: TPaPUKU TPUTOHOMETPUYECKHUX
(GyHKUMIA; IPUMEHITh PYHKUIUHU Ul MOJETUPOBAHUS U UCCIEAOBAHUS PEATbHBIX
MIPOLIECCOB.

Havana maTremMaTH4ecKoro aHajmsa:

MCITIOJIb30BaTh IPOU3BOIHYIO JJIsl UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U OKCTPEMYMbI; HaxXOJWTh HauOoOJbllle€ M HaWMEHbIlee 3HAYEHUS (QYHKIUU

HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh MPOMU3BOJHYIO I HAXOXXJIEHUS HAWIY4IIero peleHus B
MPUKJIAJHBIX, B TOM YKCJIE COLUATBbHO-2KOHOMUYECKHX, 3a7ja4ax, AJIs ONpeaeIeHHs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOr0 GopMyIioi uin rpadukoM;

CBOOOJHO  ONEpPUPOBATH TMOHATUSAMM: IEepBOOOpa3Has, OMpeaeTIEHHbIN
WHTErpajl, HaXOAUTh MEPBOOOpPA3HBIE 3JIEMEHTApPHbIX (GYHKUUNA W BBIYUCISTH
uHTerpai no popmyne Herotona-JIeltOHuIa; HAXOIUTH TIJIOMIAIN TUIOCKUX (QUTYP U
OOBEMBI TEJI C MOMOIIbIO MHTErpajia; UMETh MPEJCTABICHUE O MaTEMaTHYECKOM
MOJICJIMPOBAaHUU HA PUMEPE
cocraBieHus nudepeHInanbHbIX YpaBHEHUN; pelIaTh MPUKIAIHbIE 3a/1a4H, B TOM

YHCIIe COLUATbHO-3KOHOMUYECKOTO U

(U3M4ECKOro Xxapakrepa, CpeJCcTBaMU MaTEMaTHUECKOr0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHBbIE
u¢poBbI
Ne HaumenoBaHue pa3jesioB 1 TeM (undposre)
n/n NpOrpaMMbI Kontposbnpie | IMpaktnueckne | °0PasoBaTelbHble
Bceero pecypebl
padoThI padoThI
MHOXecTBO 1eHICTBUTENIBHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
1 HepaBeHCTBa. CUCTEMbI IMHEHHBIX 24 1
ypaBHEHUH
5 Oynkuun u rpaguxu. CreneHHas GyHKLIUSA C 1 L
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTrnueckuii KOpeHb N-0i CTEIEHH. 15 L
HppaumonanbHble ypaBHEHUS
A [TokazarenbHas pyHkuus. [lokazarenbHble 10 L
YpaBHEHHS
5 Jlorapudmuueckas GyHKIUS. 18 L
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuieckre BbIpaKeHUs U 2 1
ypaBHEHHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1




[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

d 3HaHMI S 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 9 0
11 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3iesioB U TeM (uu¢posbie)
o/ IpOrpamMmsl Beero Kontposbubie | IlpakTnueckue oGpa3oBaTe/bHBIE
padoTsI padoTbI pecypcbl
HccnenoBanne QyHKIMI ¢ TOMOIIBIO
1 MPOU3BOIHOMN 22 1
2 [TepBooOpasHast 1 HHTETpa 12 1
I'paduku TPUrOHOMETPUUECKUX (PYHKIIUH.
3 TpuronomeTpuueckre HEpaBeHCTBA 14 1
WppaumnonanbHble, NOKa3aTeIbHbIE U
4 norapuMUUecKre HePaBeHCTBA 24 1
5 KommiekcHbie ynucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucrembl palluOHAIbHBIX, UPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JorapuPMUIECKux 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHUHI

16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




OueHouynblie MaTeprabl ( NIPUJIATAIOTCH)

Ne Ha3BaHue 0lleHOYHOH NpPoLeaYpPHI
n/n
10 xnacce

1. KoHnTtponbeHas padora Nel no teme «ParoHanbHbple ypaBHEHHS U
HepaBeHCTBA. CUCTEMbI TMHEHHBIX YPaBHEHHI

2. KontponbsHas padora Ne2 o teme «Crenennas pynkuus. Eé
CBOICTBA U TpauK»

3. Kontponbshas padota Ne3 o Teme «CBoicTBa U Tpaduk KOPHS n-oi
crenieHu. MpparmonanbHbie ypaBHEHUS

4, KoutponeHas pabota Ned mno teme «IlokazarenbHass ¢GyHKIMS.
[TokazaTenbHbIC YpaBHEHHUS »

5 KontponsHas padota Ne5 o teme «Jlorapudmuyeckas GpyHKIus.
JlorapudmMuueckre ypaBHEHUSD)

6. Kontponbshas padora Ne6 o teme « TpuronomeTpuueckue
BBIPOKCHUSI U TPUTOHOMETPHUCCKUE YPAaBHECHUS

7. Kontponbshas padora Ne7 o teme «IlocinenoBarensHOCTH U
IPOTPECCUI

8. Kontponbshas pabora Ne8 o teme "[IpousBognas’

9. HToroBast KOHTpOJIbHAS paboTa

11 kanace

1. Kontponbshas pabora Nel o teme «MccnenoBanue GhyHKINN ¢
TTOMOIIBIO IPOU3BOTHOW

2. Kontponbshas padota Ne2 o teme «IlepBooOpa3Hast u HHTETpam»

3. Kontponbshas pabota Ne3 o teme «I'paduku TpuroHoMeTpudecKux
byHkuuid. TpUroHOMETpUYECKHE HEPABEHCTBA

4, Kontponbshas pabora Ned o teme «UpparmionansHeie,
MOKa3aTesIbHbIE U JIOrapu(PMUUEeCcCKue HEPABEHCTBA »

S. Kontponbshas padora Ne5 o teme "KommiekcHsie yncna"

6. KonTtpoasHas padota Ne6 o Teme "Teopust nienbix gucen”

1. Kontponsnas padota Ne7 o teme "CHUCTEMBI palliOHATbHBIX,
VPPAMOHATBHBIX TTOKA3aTEIBHBIX U JTOTApU(MUYECKUX YpaBHEHUI"

8. KonTponbhas pabota Ne8 mo reme "3agauun ¢ mapamerpamu”

9. HrtoroBasi KOHTpOJIbHAS paboTa







