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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMMa yueOHOTO Kypca «AnreOpa M Hadala MaTeMaTHYeCKOTO aHaIH3a»
6azoBoro ypoBHs i oOydaromuxcsi 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOrO
rOCY/IapCTBEHHOI0 00pa30BaTeNbHOIO CTaHAapTa CpeAHEero oodmero oOpa3oBaHUs, € Y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHMM, MPEABABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaIUIMid pOCCUiickoro oOpas3oBanus. Peanmm3anusi mporpamMMbl 00eCHEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HEIIPCPLIBHOT'O
o0pa3oBaHus, IEIOCTHOCTh OOUIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO pPa3BUTHUS
JTUYHOCTH 00YyJarOIIUXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadajza mMaTeMaTHU4YECKOTo aHajlu3a» SIBISETCS OJHUM U3 Hauboiiee
3HaYMMBIX B MPOTpaMME CTapIieil IIKOJBI, IMOCKOJBKY, C OJHOH CTOPOHBI, OH 00ECTeuyrBaeT
WHCTPYMEHTAIBHYIO 0a3y /s HM3y4YeHUs] BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKkTHOE MBIIIICHHE YYaluluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 00IIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH.
B paMkax maHHOTO Kypca yJamrecs OBJIaJeBal0T YHUBEPCATHHBIM SI36IKOM COBPEMEHHOW HAYKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHS B MaTeMaTHUeCKoi (opme.

Kypc anrebps! 1 Hauan MaTeMaTUYECKOTO aHaIK3a 3aKJIa/IbIBa€T OCHOBY JJISl YCIIEIIHOTO
OBJIAZICHUSI 3aKOHAMH (U3WUKH, XHMHH, OWOJIOTHH, TIOHUMAaHWS OCHOBHBIX TEHICHIIUHN
HSKOHOMHUKHU H OOIIECTBEHHOMN >KM3HH, TTO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOMN XHM3HU. B ToXxe
BpeMsl OBJIaZicHHE aOCTPaKTHBIMHU U JIOTUYECKU CTPOTMMHM MAaTEMaTHYECKUMHU KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparipoBaHWE W aHAJIOTHIO, (hopmMupyeT
KpPEaTUBHOE U KPUTHUYECKOE MbIIUIEHHE. B Xo/e u3ydyeHus anreOpbl 1 Hadal MaTeMaTHYECKOTO
aHauM3a B CTaplleil MIKOJe ydalluecs MOJy4aroT HOBBIM ONBIT pEeIleHUs NMPHUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOGHUS ~MaTeMaTUYeCKMX MOJEIEeH pealbHbIX CUTyalud u
UHTEpOpPETallMd  MOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH B HpPUPOJE, HAyKe M B HCKYCCTBE, C BbLIAIOLUIMMUCA MaTeMaTUYECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc o6nagaer 3HaUMTENbHBIM BOCIUTATEIbHBIM MOTEHIMAIOM, KOTOPBIN peaau3yeTcs
Kak yepe3 yueOHbII MaTepuall, criocoOCTBYOLUI (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHH,
Tak M d4epe3 crneuupuKy YydyeOHOW JeATeNIbHOCTH, TpeOyromeld caMOCTOSTEIbHOCTH,
aKKypaTHOCTH, IPOJOJDKUTEIIBHOW KOHIEHTpPAllMM BHUMAaHUA M OTBETCTBEHHOCTH 32
MIOJTy4EHHBIH pe3ynbTar.

B ocHoBe Mmeronuku oOydeHus anredpe M HadajaM MaTe€MaTHUYECKOro aHaju3a JICKUT
NeATeIbHOCTHBIN PUHLIAI 00y4EHus.

CrpykTypa Kypca «Anrebpa © Hayaja MaTeMaTHYeCKOTO aHalu3a» BKJIIOYAET
CIIEAYIOIINE COJEPIKATEIbHO-METOJMUeCKUe JUHUU: «YHucna W BbIYMCIECHUN», «DyHKIMH U
rpadukuy, «YpaBHEHUs U HEpaBEeHCTBa», «Havana maremaTnueckoro ananusa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE cozep)KaTeNbHO-METOUYECKHE JTMHUM H3Yy4aroTcs Ha MPOTSHKEHUH
IBYX JieT oOydyeHMs B cTapuiei IKojie, €CTeCTBEHHO JOMOJHAA APYr Apyra M IOCTENEeHHO
HACBIIIAACh HOBBIMHM TeMaMH U pa3jienaMu. JJaHHbIN KypcC SIBJISE€TCSI HHTETPAaTUBHBIM, TOCKOJIBbKY
oObenuHseT B cede CoJep)KaHWe HECKOJbKUMX MaTeMaTUYeCKUX JAUCHUIUIMH: anredpa,
TPUTOHOMETpPHUS, MATEMaTHUECKUI aHaIN3, TEOPHsI MHOXKECTB U Ap. [Io Mepe Toro kak yuyamuecs
OBJIaZICBAIOT BCE Oojiee MIMPOKUM MaTeMaTHMYECKMM allapaTtoM, y HUX IOCJIEI0BATEIbHO
(dopMHUpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMAaTHYECKYI0 MOJIENIb peabHOU
CUTYyalluu, MPUMEHATh 3HAHUs, MOJIydeHHble B Kypce «AnreOpa M Havajla MaTeMaTH4ecKOro



aHaIM3a», JUIsl PEIICHUS CaMOCTOSITEIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aT€M MHTEPIPETUPOBATH MOJIYYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeTOAMUYECKass  JMHHUS — «YHucia W BBIUMCIEHHS»  3aBepllaeT
(opMUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOpOe ObLIO HAa4yaTto B
OCHOBHOH mIKoJe. B crapieii mkose ocoboe BHUMaHUE yaensercss (GOpMUPOBAHUIO MPOYHBIX
BBIYMCIIATEIBHBIX HABBIKOB, BKIIOYAIONIUX B Ce0S MCHOJIB30BAaHHME PAa3IMYHBIX (OPM 3alHcCH
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JENaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4yaloT HaBBIKM HPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS JCWCTBUN C YHCIAMH, 3alUCAHHBIMU B CTaHIAPTHOH ¢opme,
HCI0JIb30BAHUS MaTEMaTUUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUH.

JIuaus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCs] HA MPOTSHKEHUU BCEro OOydyeHHs B
CTapuiel IIKoJie, TOCKOJIbKY B KaXXJOM paszfefie MporpamMmbl MPEIyCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 3a/1a4. OOyuaroluecs OBJIaJeBalOT Pa3IMUYHbIMU METOIaMHU PELIECHUS LIEIbIX,
paloHaIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPUPMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loylyueHHbIE yMEHUS UCIOJIB3YIOTCS MIPU UCCIEI0BaHUN
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, pElIeHWH MPUKIAIHBIX 337ad U 3a/Ja4 Ha HaXO0XJAECHUE
HauOOJBIINX U HAUMEHBIINX 3HaUeHU QyHkuu. [lanHas copepikarenbHas JMHUS BKIIIOYAET B
cebs Takxke (QOpMUPOBAHME YMEHHI BBIMOJHATH pacdy€Thl Mo ¢opMmynam, MnpeoOpa3zoBaHUs
LENbIX, PAlUOHAJbHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TaKkkKe
BBIPKEHUH, COJepKalluX cTeneHu W Jjorapudmsl. brarogaps u3ydeHHio aiaredpanyeckoro
MaTepuasa MPOUCXOAUT JaibHelllee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydaiuxcs, (GOpMHUPYIOTCS HaBBIKM JETYKTUBHBIX PpacCyXJeHHH, padoTbl € CHMBOJbHBIMU
dbopmamMu, mpescTaBICHHs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPaBEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ul PELICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 337a4, HArJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToanuecKas JTuHUA «OyHKIUM U Tpa@UKu») TECHO MEpeIuieTaeTcs ¢
OPYTMMHU JIMHUSIMH Kypca, IIOCKOJIbKY B KAakKOM-TO CMBICIE 3aJa€T TMOCIEIOBATEIbHOCTh
M3ydeHuss Marepuana. V3ydueHue CTenmeHHOH, TOKa3aTeNbHOM, JIoTapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOJIb30BaHUE GYHKIMHA s
pelieHus 3aJad U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM >KM3HH TECHO CBSI3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK U C pelIeHHEeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombinoe
BHUMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (OpMyJIaMU 3aBUCHUMOCTH MEXIY
pPa3IMYHBIMU BEJTUYMHAMH, UCCIIEOBaTh IMOJy4YeHHbIE (YHKUHU, CTPOUTh HUX TpaduKu.
Marepuan 3TON cOAEp)KATEIbHON JIMHUM HAlCJIeH Ha pPa3BUTHE YMEHHM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMHU B  pa3iuuHOi  (opMe:
aHAJIMTUYEeCKOW, rpaduueckod u croBecHOil. Ero wu3yuenume cmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHHIO U KOHKpETHU3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nunusa «Hadana maTeMaTnyeckoro aHajin3ay MO3BOJISET CYLIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 33734, JOCTYIHBIX 00y4Jalouumcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCThH UCCIIEIOBATh U CTPOUTH Ipadpukul GyHKIUH, ONpeAensiTh UxX
HauOoJIbIINE U HAUMEHBINE 3HAUYEHUs], BBIYUCIIATE IUIOIMAAu Guryp u oObEMBI TeJ, HAXOAUTh
CKOPOCTM M YCKOpEHHs npoueccoB. JlaHHas coziepxkaTelpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHMSI MAaTEMaTHYECKUX MOJENEH pEalbHbIX CHUTyalli, HaXO0KIEHUs
HAaWIY4IIEro pPELIEHUs B MPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMHUYECKHX, 3aJayax.
3HAKOMCTBO C OCHOBaMHM MaTe€MaTHMUYECKOI'O aHallu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTIO,
(opMaJIbHO-TOTMYECKOTO U KPEaTHBHOTO MBIIUIEHUS,, (OPMHUPOBAHUIO YMEHHUI pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MAaTEMaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuaromyecs y3HaOT O
BBIJAIOIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEeMaTHUKU KaK HaykKd, M HX
aBTOpAax.

CopepxarenpHO-MeTOANYECKAs JINHUSA «MHOKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIIIEHA
JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHS IIPOHU3BIBAIOT BECH
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KypC HIKOJBHON MaTeMaTHKH W IpeUIararoT Hauboyiee YHUBEPCAIbHBIA S3bIK, 00BhEIUHSIOMNI
BCE pa3leiabl MaTEeMaTHUKU M €€ INPUIOKEHUN, OHM CBS3bIBAIOT pa3Hble MaTEMaTHUYECKHE
JUCUMIUIMHBL B eauHoe 1enoe. 1loaToMy BakHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHOW MAaTeMaTUKM M UCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIICH.

B kxypce «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTeMaTHYEeCKOTO MOJICITMPOBAHUS, KOTOPBIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJiesiel peajbHbIX CUTYallud, UCCIEOBAaHUS 3TUX MOJENIeH ¢ MOMOILbIO anmapaTa aareOpbl U
MaTeMaTHYECKOr0 aHajiu3a M MHTEPHpPETaluu IOJYyYEHHBIX pe3yibTaToB. Takue 3alaHus
BIUIETEHBl B KaXK/IbIl M3 pa3esioB IMPOrpaMMbl, MOCKOJIbKY BECh MaTepuanl Kypca IIMPOKO
UCIOJIb3YETCs IS pelIeHMs] NPUKIAaHbIX 3a1a4. [lpu perenun peaabHbIX IPAKTUUECKUX 3a1a4
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCTh,  YMEHHE  HAXOJIUTb  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCIOJIB30BaTh aHAJIOTHIO, 00001aTh M KOHKPETU3UPOBATh IMPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELICHUS TNPHUKIAJHBIX 337ad OpraHu3yeTcsl B
Ipolecce U3y4eHUs BCeX TeM Kypca «Anredpa U Hauala MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTIAHE

B yuebGHOM maHe Ha M3ydeHHE Kypca aiareOphl ¥ HadaJl MAaTeMaTHYEeCKOTO aHajIn3a Ha
0a30BOM ypoBHE OTBOIUTCS 2 "aca B HeAenmo B 10 kimacce u 3 gaca B Henmento B 11 kimacce, Bcero
3a 1Ba roga oOy4uenus — 170 gacos.

COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia u BBIYUCTIEHUS

Pannonanbubie yncna. OObIKHOBEHHBIE U JIECSITUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguueckue  Apoou. Apudmerndyeckue ONEpaldd C  PAlMOHAIBHBIMU  YHCIIAMU,
npeoOpa3oBaHUsl YMCIOBBIX BhIpakeHUH. [IpuMeHneHune ApoOeil W TPOIEHTOB ISl pPEUICHUS
MIPUKJIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTpaAciel 3HAHUN U peanbHOMN KU3HHU.

JleiictButenpHble yncna. PannoHanbHble U UppalloHaibHble uncia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yKciamMu. [IpuOnmxéHHble BHIYMCICHUS, MPABUIa OKPYIJICHHUS,
MPUKUIKA U OLEHKA Pe3y/bTaTa BHIYMCICHUI.

Crenens ¢ nenbiM nokazatesneM. CrangaptHas gopma 3anucH JAeHCTBUTEIBHOTO YHCHA.
Hcnonb3oBanue moaxonsmie ¢opmbl 3amucd  JEHCTBUTENBHBIX YHMCENT JJIs PELIeHUs
MPAKTUYECKUX 33734 U IPEICTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHOW creneHu. JlelcTBUs C apuUPpMETHUYECKUMHU
KOPHSIMH HATypaldbHOM CTENEHH.

CuHyC, KOCUHYC M TaHT€HC YMCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHTE€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUS M HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPE0Opa30BaHUS.

IIpeobpa3oBaHue TPUTOHOMETPUUYECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI.

YpaBHeHHE, KOpPEHb YypaBHEHMs. HepaBeHCTBO, pellleHHEe HEpaBeHCTBA. Meron
HUHTEPBAJIOB.

Pemienue 1ensix U ApoOHO-PAIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Peurenne nppaiMOHaIBHBIX YPAaBHEHUN U HEPABEHCTB.

PelreHre TpUrOHOMETPUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTeMAaTUYECKUX 3a4ad U 3a7a4d U3
pa3nuYHbIX 00JacTell HAYKU U PeaNbHOM KU3HHU.
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DYyHKUUH U TPaPUKHU

Oynkius, crnocoObl 3amanus ¢yHkuuu. [padux  dysxnum. B3aumHo oOparHbIe
byHKIMH.

OO6nacte onpeaeneHnss 1 MHOXKECTBO 3HaueHui ¢pynkuuu. Hymu @ynkmun. [IpomexyTku
3HAKOMOCTOSTHCTBA. YETHBIE ¥ HEUETHBIC (PYHKITUH.

CreneHHasi (yHKIUS C HaTypalbHBIM M IENBIM TOKa3arenaeMm. E€ cBoiicTBa m rpaduk.
CpoiicTBa U rpauK KOpHsI N-Oi CTENEHH.

Tpuronomerpuveckass OKPY)KHOCTb, ONpPEICICHHE TPUTOHOMETPHUECKUX (QYHKIHI
YHCIOBOTO apryMEHTa.

Hayaja MaTeMaTH4YeCKOro aHAIN3A

[TocnenoBaTenbHOCTH, CHOCOOBI  3aJaHMs  MOCJEAOBAaTENbHOCTEH. MOHOTOHHBIE
MOCJIE0BATEIbHOCTH.

Apudpmernueckass W = TEOMETpHYECKass Mporpeccud. beckoHeyHo  yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH I€OMETpPUUECKON MPOTrPECCHU.
dopmyna CII0XKHBIX MPOIEHTOB. Vcrosb30BaHMe MPOTPECCHH UIS pPEeIIeHHs] pealbHBIX 3aad
MPUKIIAJJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOk€ecTBO, ornepanuu HajJ MHOKecTBaMu. Jluarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXECTBEHHOTO armapara Jisl ONMHUCAHUS PEAIbHBIX MPOILIECCOB M SBJICHUW, MPHU
pelieHuy 3a1a4 U3 IpyruX yaeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIE€ACTBUE, JOKA3aTEIBCTBO.

11 KVIIACC

Yucaa v BLIYUCIEHUS

Harypanbsubie u niensie uncna. [Ipu3Haku 1eTMMOCTH HENTbIX YUCET.
CrerneHpb ¢ pallMOHAIBHBIM MOKa3atejeM. CBOMCTBA CTEIICHH.
Jlorapudwm uyuncna. JlecaTuuHbIe U HATYpaJIbHBIC JOTaPU(PMBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapu(MBI.

[IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX CTENIEHH C PallMOHATIBHBIM MTOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl NHHEHHBIX ypaBHEHUH. PelieHre NpUKIAAHBIX 337a4 C MOMOIIBIO CHUCTEMBI
JTUHEIHBIX YpaBHEHUH.

CucTteMbl 1 COBOKYITHOCTH PAIlMOHATILHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTEeMaTHYECKUX 3a/lad U
3a/1a4 U3 pa3IUnYHbIX 00JIaCTei HayKH U pealbHOM JKU3HMU.

DyHKUUH U TPaPUKU

Oyukius.  [lepuonmueckue  QyHkiuu. IIpoMeXyTKM MOHOTOHHOCTH — (DYHKIHH.
MakcuMymbl 1 MUHMMYMbl (QyHKIUH. Haubonbliee n HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUHN, UX CBOICTBA U rpadUKH.

Iloxa3zaTtenbHast u norapudmuyeckas GyHKINUU, X CBOHCTBA U TPAPUKH.

Hcnonb3oBanue rpagukoB GyHKIUH UIs pelieHs] ypaBHEHUN U IMHEHHBIX CUCTEM.
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Hcnonb3oBanue rpadukoB (QyHKIMHA A MCCIEAOBAaHUS IMPOIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT IPHU PEIICHUH 3a/1a4 U3 APYIHX YIeOHBIX MIPEIMETOB U pEabHON KU3HU.

Hayana maTeMaTH4eCKOro aHaJIM3a

HenpepoiBabie pyHKIMH. METO HHTEPBAIOB IS pEILICHUS] HEPAaBEHCTB.

[IpousBoanas ¢pynkun. ['eomerprueckuii 1 GU3NIECKUI CMBICI IPOU3BOTHOM.

[IpousBoHbie 3neMeHTapHBIX (QYyHKIUNA. POpMyiIbl HAXOKICHUS IPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mNPOU3BOAHON K HCCICIOBAaHWIO (YHKIMA HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHne HaubobIIero 1 HAMMEHbIIEro 3HaYeHUs PYHKIUN Ha OTPE3KE.

[IpuMeHeHne NPOU3BOAHOW JUIsI HAaXOKJICHHsS HAWIYYIIErO PELIECHUs B IPHUKIAIHBIX
3ajauax, AJs ONpeesIeHUs] CKOPOCTH IIPOoIiecca, 3aJaHHOTO (GOPMYIION NI rpaduKOM.

[IepBooGpa3nas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomerpuyeckuil u ¢usnueckuid cMmbici. BpluuciieHne uHTErpana Imo
dbopmyne Hetorona—JleitOnua.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydeOHOTO TIpeamera «MaremaTHKa» JOJDKHO 00eCreunBaTh AOCTIDKEHHE Ha
YpPOBHE CpeAaHero ooOmero oOpa3oBaHHUS CIEAYIOMUX JHWYHOCTHBIX, METANpPEeIMETHBIX |
MPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS IMPOTpaMMbl ydeOHOro mpeamera «MaTeMaTukay
XapaKTEPHU3YIOTCS:

I'pakjaHCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKON TO3HMITMM OOYyJaromerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHAa POCCHUHCKOTO OOIIECTBa, MPEACTAaBICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHM, MPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI M Tp.), YMEHHUEM B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMAMU U HA3HAYCHHUEM.

ITaTpHOTHYECKOE BOCHUTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON Ipak TAHCKOW MJACHTHYHOCTH, YBAXKECHHS K IPOIIIOMY
W HACTOSAIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHIKCHHSIM
POCCUHCKMX MAaTeMaTHKOB M POCCHHCKONW MaTEMaTHYECKOMW IIKOJIBI, K HMCIOJb30BAaHUIO ITUX
JTOCTHKEHHH B IPYTUX HAYKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JyXO0BHO-HPAaBCTBEHHOI'O BOCIUTAHUA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOrOo HapoAa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TOBEACHHS, CBA3AHHOTO C MPAKTHUYCCKUM IPHUMEHEHUEM
JOCTHKEHUM HAyKH U JEeSATeNbHOCTHIO Y4EHOT0; OCO3HAHHWEM JIMYHOTO BKIAJa B MOCTPOCHUE
YCTOWYMBOTO OYyIYIIEro.

OCTETHYECKOE BOCIIUTAHHE:

ACTETUYECKUM  OTHOILIEHHEM K MHpY, BKJIKOYAass OCTETUKY MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aad, pEHIeHUH, pacCyXJACHUN; BOCIPUUMYHBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MaTeMaTU4YeCKHe 3HAHHUA B HWHTEpecax
3I0pOBOTO U Oe30macHOro o0pasza KWU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mUTaHHE, COATAaHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryisipHas (u3nueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHSATHUSX CIOPTUBHO-0310POBUTEIHHON
JIEATENLHOCTBIO.

TpymoBoe BOCIUTAHHE:




TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOHS; HHTEPECOM K pa3IMYHBIM
cdepam mpoecCHOHATLHON JEATENFHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKCHHUSIMHU,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oyaymieil nmpodeccuu u peann3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC IIJIaHbI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0o00pa30BaHUIO0 Ha MPOTSHKEHWU BCEH JKMU3HU; TOTOBHOCTBIO K AaKTHMBHOMY YyYacTHIO B
peleHNH MPAKTUYECKUX 3a/1a4 MAaTeMaTHIEeCKO HAlIPaBJICHHOCTH.

OKOJIOIrHYeCKOe BOCIUTAHUE:!

Cc(OPMHUPOBAHHOCTHIO HKOJOTHUECKOW KYIbTYphl, MOHUMaHHEM BIHSHHUS COLUAIBHO-
HSKOHOMHYECKUX MPOIIECCOB HA COCTOSHHE HPUPOJHOM W COIMAIBHON Cpenbl, OCO3HAHHWEM
ro0abHOTO  XapakTepa  dSKOJIOTMYECKHX  MOpoOiieM; OpHeHTaleld Ha  [pUMEHEHHE
MaTeMaTUYEeCKUX 3HAHWH JJIsl PEHICHUs 3a]ad B 00JIACTH OKPY)KAIOLIeH Cpeabl, TUIAHUPOBAHUS
MOCTYIKOB U OIEHKH WX BO3MOKHBIX TTOCIIEACTBUH JUTSI OKPYKAIOMIEH CPeIbl.

LleHHOCTH HayYHOTO O3HAHUS:

C(OPMHUPOBAHHOCTHEI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, MTOHUMAHHEM MaTeMaTHUeCKOW HayKH Kak chepbl
YeJIOBEUECKON JEATETHbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIsl PAa3BUTHS [IMBHIM3AINN;
OBJIAZICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTW4eCKOH KyIbTypOW KaK CpEICTBOM MO3HAHUS
MHUpPa; TOTOBHOCTHIO OCYHIECTBISITh MPOCKTHYID U  HCCIEAOBATEIbCKYIO JICATEILHOCTD
WH/IMBHYAIBHO H B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHbIe  PEe3yJdbTaThl  OCBOCGHHS  MPOTpaMMbl  y4eOHOTO  TIpeaMeTa
«MaremaTuka»  XapakT€pU3YIOTCSI  OBJIAJICHHEM  YHHUBEPCAIBHBIMH  HO3HABAMETbHbBIMU
OelicmeusamMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY,  VHUBEPCANbHbIMU
Ppe2yIamugHbIMU OelCMEUsIMU.

1) Vuueepcanvnvie nosnasamenwvmuvie Oeticmsusi, obecneuusaiom Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCO8 0OYUAOWUXCSL (0CBOEHUE MeMOO08 NOZHAHUS OKPYHCAIOUe20
MUpa; NpuMeHeHue JIO0SUYECKUX, UCCIe008ameNbCKUX onepayull, yMmeHul pabomams ¢

unghopmayueti).
ba3oBble Jornueckne AeiCTBUSA:
o BBISBJIATH W XapaKTEPH30BaTh CYIIECTBCHHBIC TPU3HAKH MaTeMaTHYECKUX

00BEKTOB, MOHATHUN, OTHOLUICHUI MEXAy NOHATHAMH; (HOPMYIUPOBATH ONpPEACTICHUS MOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCuUKAlMU, OCHOBAaHUSA Uil 000OLIeHUS U
CpaBHEHHUS, KpUTEPUU TPOBOAUMOI0 aHAIIN3A;

. BOCIIPUHUMAT, bopmynpoBaTh u peoOpa3oBbIBAThH CYXKJICHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHBIE, IMHIUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE,
. BBISIBJISITH MaTEeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOPEYUS B

(dakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX; MpeiaraTb KPUTEPUU Ui BBISABICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUI;

. ACJIaTb BbBIBOJAbI C HCIIOJIb30OBAHHUEM 3dKOHOB JIOTUKH, JCAYKTUBHBIX U
HHAYKTUBHBIX YM038.KJIIOIICHI/II>'I, YMOSaKJ'IIOLIeHI/Iﬁ 10 aHaJIOTHH,
. IMPOBOAUTL CAMOCTOATCIIBHO JOKa3aTCIbCTBA MATCMATHYCCKUX YTBep)K)IeHI/Iﬁ

(mpsiMble W OT TPOTHBHOTO), BBICTPAWUBAaTh AapPTyMEHTAIMIO, TPUBOIAUTH IPUMEPHI |
KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHS U BBIBO/IBI;

. BBIOMpATH CIIOCOO peleHnst yueOHOW 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHusi, BHIOMpaTh HaWOoee TMOIXOMIIIUH ¢ YY4ETOM CaMOCTOSITEIBHO BBIACICHHBIX
KPUTEPHEB).

bazoBble Hcce1oBaTeNbCKUe TCHCTBHS:

. UCTIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKHA WHCTPYMEHT IO3HAHWUS,
(bopMyIHpOBaTh BONPOCHI, (YUKCHPYIOIIUE MPOTHBOPEYHE, MPOOIEMy, YCTaHABINBATh HCKOMOE
U JJaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATh CBOIO TO3UIIMIO, MHEHHE;
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. IpOBOAUTE CaAMOCTOATCIILHO CHJIaHI/IPOBaHHBIfI 9KCIICPUMCHT, HUCCJICIOBAHUC IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SBJICHHUS, NPOIIECCa, BBISBICHUIO
3aBUCUMOCTEN MEX Iy 0ObEKTaMU, SIBJICHUSIMHU, TPOLIECCAMU;

. CaMoCTOATENIbHO  (hopMynrpoBaTh 0000IIEHHST W BBIBOABI IO pe3ylbTaTaM
NPOBEAEHHOTO  HAOJIONEHUS, WCCIIEAOBAaHMs, OICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000OIICHHUIA;

. IMPOrHO3UPOBATL BO3MOXXHOC pPAa3BUTHC IPOLECCA, a TakKK€ BBIJIBUI'aThb
IMPCAIIOJIOKCHUA O €T0 Pa3BUTUHN B HOBBIX YCIIOBUAX.

Pabora ¢ nHbopmanmei:

. BBISIBIIATh JeQUIUTH MH(POpMAIUH, JaHHBIX, HEOOXOIMMBIX JUIS OTBETa Ha
BOIIPOC U JUIS PELICHUS 3a/1a4U;
. BbIOMpaTh MHGOPMAILMI0O W3 HCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIW3UPOBATH,

CHUCTEeMATHU3UpPOBaTh W MHTEPHPETUPOBATh HHGOPMALMIO pPA3IUYHBIX BUIOB U  (opm
MIPEACTABIICHUS;

. CTPYKTYpUpPOBaTh HMHGPOpPMALMIO, MPEACTaBIAThH €€ B PpazIuYHbIX (QopMmax,
WJUTIOCTPUPOBATH TpadudecKH;

. OIIEHMBaTh HAAEKHOCTh MH(POPMAIMU MO CAMOCTOSITENBHO CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vnueepcanvnvie KoMmMyHuKamugHsle Oeticmsusi, 06ecnedusarom c@hopmuposanHoCmsy
COYUANBHBIX HABLIKOB 00YUAIOUUXCAL.

Oouienue:

. BOCIIPUHUMATh W (OPMYJIMPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSIMH H
[EeIsIMA  OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOYKY 3pEHHS] B YCTHBIX U
IUCbMEHHBIX TEKCTAaX, JaBaTh IOACHEHHUA IO XOJy pEIIeHUs 3aJadyd, KOMMEHTHPOBATh
MOJTy4YCHHBIN pe3yJbTarT;

. B X0J€ OOCYXIEeHHs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAa€MOWH TEMBI,
npoOsemsl, pelmaeMod 3ajaud, BBICKAa3bIBaTh WIEH, HAIEJIECHHbIE Ha I[OMCK PpELICHUS;
COIIOCTABIIATh CBOM CYXKJEHMSI C CYKICHHMAMHU APYIMX YYaCTHHKOB Juaiora, oOHapyKuUBaTbh
pasnuure U CXOJCTBO IMO3UIMH; B KOPPEKTHOM (opme (popMyanpoBaTh pa3HOIIACHsl, CBOU
BO3PAKECHMUS,;

. NPEACTaBIATh PEe3yabTaThl PELICHUS 3aJaud, SKCIEPUMEHTa, HCCIIeIO0BaHUs,
IIPOEKTa; CAMOCTOSATENILHO BBIOMpAaTh (OpMAT BBICTYIUIEHUS € Y4€TOM 3a/ad MpEe3eHTALUu U
0COOEHHOCTEH ayJUTOPUH.

CoTpyAHUYECTBO:

. IIOHUMaTb W UCHOJIb30BaTh IPEUMYIECTBA KOMAaHAHON M WHAMBUIYAJIBHOM
pa®OThl MpH pEUIeHuH Y4eOHBIX 3ajay; NPUHUMATh IeJb COBMECTHOH JIESATEIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, paclpeaeisiTh BUIbl pabOT, 10roBapuUBaThCs,
o0CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000I1aTh MHEHUS! HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B TPYNNOBBIX (Qopmax paboTel (0OCykaeHHs, OOMEH MHEHH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOIO HYacTb PabOThl U KOOPAWHUPOBATH CBOU
NeUCTBUS C APYTMMU WiEHAMHM KOMaH/Ibl; OLIEHUBATh Kaue€CTBO CBOETO BKJIAJa B OOIIUI IPOIYKT
110 KpUTEPUIM, C(HOPMYIUPOBAHHBIM YJACTHUKAMU B3aUMOJIEHCTBUS.

3) Vuusepcanrvnvie — pezynamuenvie  Oeiicmeusi,  obecneyugsarom — Gopmuposanue
CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCHU.

CamoopraHuzanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a7a4yH, BHIOMpATh CIOCOO peIIeHUs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C yYETOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb:

. BJIaJIETh HABBIKAMU TO3HABATEILHONW Pe(IEKCHH KaK OCO3HAHHs COBEpIIAeMbIX
JEUCTBUN W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BJIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIEcCca U pe3ybTaTa PelIeHns MaTeMaTHUeCKOM 3ajau;
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. MIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIpH PELICHUM 3a/adH,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAMICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

. OILICHUBATh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH HMPUUYHHBI
JOCTUXKEHUSI WJIH HEAOCTH)KEHUsI PE3yJIbTaTOB JEATEIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh
OLICHKY IIPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

OcBoenue ydeOHOro Kypca «Anredpa m Hadajga MaTEMaTHYECKOTO aHAIN3a» HA YPOBHE
cpeaHero oouero oopa3zoBaHUs JOKHO OOECIEUMBATH JIOCTHKEHUE CIEIYIOIIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATHUSAMU: PALMOHAIBHOE U JEHCTBUTENIBHOE YMCIIO, OOBIKHOBEHHAs U
JecsiTuYHas ApoOb, TPOLEHTHI.

BreimonHsaTe  apudmMernueckue omepanud ¢ paluoOHAIBLHBIMH W JICHCTBUTEIHHBIMHU
YHCIIaMU.

BoinonHaTe npuOIMKEHHBIE BBIYUCIIEHUS, UCHOJB3Ys MpaBUiia OKPYIJIEHUS, AenaTh
MPUKHUJIKY U OTIEHKY pe3yJabTaTa BEIYUCICHUI.

OnepupoBaTh MOHATHSAMU: CTENEHb C IIEJIbIM [MOKa3aTeleM; CTaHAapTHas GopMma 3amucu
JNEUCTBUTENBFHOTO YMCIIA, KOPEHb HATYPaJbHOM CTENEHHU; MCIO0JIb30BaTh MOAXOIANIYI0 (Gopmy
3alUCHU ACVCTBUTEIBHBIX YHCEIT JUISl pEIIEHUS MPAKTUYECKUX 3a]1a4 U IIPEICTABIICHUS 1aHHBIX.

OnepupoBaTh MOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO  YIUIA;
MCI0JIb30BATh 3aMKUCh MPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETpUYECKUE QYHKIINU.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MOHIATHSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; 11€JI0€, PAllMOHAIILHOE,
UppalMOHAIbHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHUE;

BoimonHaTe  mpeoOpa3oBaHHUS — TPUTOHOMETPUYECKUX  BBIPQXKEHMM M peliarh
TPUTOHOMETPHYECKHUE YPAaBHEHHUSI.

BoinonHsaTe mpeoOpazoBaHusl 1ENbIX, PAMOHATBHBIX U UPPALMOHAIBHBIX BBIPAXKCHUNA U
pelaTh OCHOBHBIE THUIIBI LIEIIBIX, PAIIHOHATIBHBIX U UPPALMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHHUS U HEPABEHCTBA JIJIsl PEIICHUs MaTeMaTUYeCKUX 3a7ad U 3a71a4d 13
Pa3IMYHBIX 00JaCTeH HAYKH U PEaIbHOM JKU3HH.

MopnenupoBaTh peajibHbIE€ CHUTYyallUd Ha SI3bIKE aireOpbl, COCTABISTH BBIPAKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3a/layM, WCCIEIOBaTh IOCTPOEHHBIE MOJEIH C
MCII0JIb30BAaHMEM ammapara anreOphl.

DyHKUUH U TPaPUKU

OmnepupoBaTh NOHATUAMU: (PYHKIUSA, COCOOBI 3a1aHusl GYHKIUH, 00JIACTh ONpPEaeICHHS
Y MHO>KECTBO 3HaYeHUH (YHKIUH, rpaduK GyHKIHUU, B3AUMHO 0OpaTHbIE (PyHKIIMH.

OnepupoBaTh MOHATUAMHU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIMH (QyHKIHH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA.

Hcnonb3oBatk rpaduki GyHKIMNA U1 pELIeHNs ypaBHEHUH.

Ctpouth M 4uTaTh TpapuKH JIUHEHHON (YHKIUU, KBaJPAaTHUHOW (PYHKIMH, CTENCHHOM
(YHKIUY C LENbIM MTOKa3aTeNIeM.

Hcnonb3oBate rpaduku GyHKIUN U MCCIeI0BaHUS MPOLECCOB M 3aBUCHUMOCTEN MpHU
pelIeHnH 3a/1a4 M3 JAPYTUX Y4eOHBIX MPEAMETOB M PEaNbHOM >KU3HU; BBIpaXaTh (opMylnaMu
3aBHCUMOCTH MEX1y BeIHUYUHAMH.



Havyana maTemMaTH4eckoro anajmnsa

OmnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTD, apu(METHUECKas U T€OMETpPHUECKast
IIPOrPECCHUHU.

OmnepupoBaTh MNOHATUSAMH: OECKOHEYHO YOBIBAaIOIIAs TeOMEeTpUYecKas Mporpeccus,
cyMMa OECKOHEYHO yOBIBAIOIIECH T€OMETPHYECKON IPOTPECCHH.

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOWMCTBA MOCIEIOBATEIBHOCTEN U MPOrpeCCUil JIIsl PELLEHUsI pealbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOXECTBO, OTI€paIK HaJ MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONKMCAHUS — PEAbHBIX
IIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB.

OmnepupoBaTb NOHATUSAMU: ONPEAEICHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BBIYHCTICHUS

OnepupoBaTh MOHATHUSMHU: HATypajdbHOE, II€J0€ YHCIO; HCHOJb30BaTh IPU3HAKU
JIETUMOCTH LEJBIX YUCEN, PA3JI0KEHUE YUCIIa HA TPOCThIE MHOXKUTEIHN VISl pEIICHU 3a/1a4.

OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAJIBHBIM MMOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapuM YHCIIa, JECITUIHBIC U HATYpaJIbHBIC JIOTApU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENMEHW MJIs1 TMPeoOpa3oBaHUsl BBIPAXKEHUMN; OIEPUPOBATH
MOHATUSMM:  TOKa3aTelIbHOE YpPaBHEHHE M  HEPaBEHCTBO, pellaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPaBHEHUI U HEPABEHCTB.

BoinmonHATe mpeoOpa3oBaHUs BBIPAKEHUN, COJEpXKAIIMX Jorapu(mel; ornepupoBaTh
MOHATHAMH: JIOTapU(PMHUYECKOE YpaBHEHHME U HEPaBEHCTBO;, pellaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHHHM U HEPaBEHCTB.

Haxoautsb perienust mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHITUAMU: CHCTEMa JIMHEHHBIX YPAaBHEHUN U €€ pelleHHe; UCIOIb30BaTh
CUCTEMY JIMHEWHBIX YpaBHEHUH JJIsl PEeLICHHS MPAaKTUYECKUX 3a/1a4.

Haxoautsb perienusi mnpoCcTeUIINX CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MopnenupoBaTh pealibHbIE CHUTYyallUd Ha SI3bIKE aireOpbl, COCTABISTH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J]a4i, UCCIEI0BATH MOCTPOCHHBIE MOJIEIH C
WCII0JIb30BAHMEM ammapara anreopsl.

DyHKUUH U IPauKu

OnepupoBaTh MOHATHSAMH: Mepuoandeckas QYHKIHs, MNPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH DKCTpeMyMma (YHKIIMM, HauOoIblllee MU HauMEHbIlee 3HaueHus (DyHKIHH Ha
MIPOMEXKYTKE; UCIIOIB30BaTh UX JIJIS HCCNeAOBaHUs (DYHKITNH, 3aJaHHOM TpauKoM.

OnepupoBaTh  MOHATUSAMH:  TpaduKH  TOKa3aTeNbHOM,  Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKINN; N300pakaTh WX HA KOOPJAWHATHON TUIOCKOCTH U HCIIOJIb30BATh
JUISl PELLIEHUS] YPABHEHUM U HEPABEHCTB.

N300paxaTh Ha KOOPAWMHATHON TIJIOCKOCTH TpaduKd IJIMHEHHBIX ypaBHEHUH U
HCIIO0JIB30BATh UX JUUISl PELIEHUS] CUCTEMBI JIMHEUHBIX YPaBHEHHUM.

Hcnonb3oBath rpaduku QyHKIHUNA AT WCCIEAOBAHUS MPOILIECCOB M 3aBUCUMOCTEH M3
JIPYTUX y4eOHBIX AUCIUILINH.
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Hayana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh HOHATHSAMH: HempepbiBHAas  (QYyHKIMS; Npou3BOAHAS  (pyHKIMH;
MCIOJIB30BATh TEOMETPUUYECKHUI U (PU3NUECKUN CMBICI TPOU3BOTHON ISl pEIICHUS 3a/1a4.

HaxonuTh mpou3BOAHBIE 3IEMEHTAPHBIX (YHKIUH, BBIYUCISATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEJICHNUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTh MPOU3BOAHYIO [UIS HCCIENOBaHWsA (YHKIMM Ha MOHOTOHHOCTh U
OKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIIEAOBAHMS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUIS HAXOXKIACHUS HAWJIYYIIErO PEUICHUS B IPUKIAJHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh NOHATHUAMU: NEPBOOOpa3Hasi U UHTErpall; MOHUMAThb T'€OMETPUUYECKUI U
(bu3NYEeCKUil CMBICI UHTETpaa.

Haxonuts nepBooOpa3Hbie 351eMEHTapHbIX (YHKIUI; BBIYUCIATH UHTErpall 1o (opMysie
Herorona—Jleii6aumna.

Pemats npukianHele 3a/1aui, B TOM YHUCJIE COLMATIBLHO-3KOHOMHYECKOTO M (PU3NUECKOTr0o
XapakTepa, CpeACTBAMU MAaTEMATHYECKOTO aHAIIN3A.

Temarnyeckoe mIaHupoOBaHUE

10 KJTACC
e Koun4yecTBo yacos ‘ DJIeKTPOHHBbIE
11/_ HaumeHoBaHue pa3ieioB U TeM B K - (ungposrbie)
o |[mporpammbr cer OHT%O‘“"H paK;“quK 00pasoBaTe/bH
0 ble padoThl |[ue padoThl bIe pecypeb
MHoXecTBa  pallMOHAJIBHBIX U
1 JNeHCTBUTENBHBIX EUCE O ]
PannonanbHple  ypaBHEHHS U
HEpaBEeHCTBa
2 Oyukiuu 1 rpaduku. CreneHb ¢ 6

O EJIBIM ITOKA3aTCIIEM

ApubMeTnuecknii KOPEeHb N—OW
3 |[cTeneHwu. Hppanmonaneueie|18 |1
ypaBHECHHS U HEPAaBEHCTBA

DopmyJibl
4  |Irpuronomerpun.Tpuronomerpuuec |22 ||1
KM€ YpaBHEHUS

5 ITocnenoBaTenbHOCTH u 5
MIPOrpeccuu
IToBTOpEenue 00001eHue

6 p b I'u b 3 1

cUCTeMaTHu3alus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 68 |4 0
11 KJIACC
KoauvecTBo yacos | DJIeKTPOHHBbIE
Ne |HammeHnoBaHue pa3iaesioB (uudgposbIe)
11/11| M TeM MPorpaMmbl Beero|KCHTPObHEIE [TIpakTHIECKHE | 553 0paTenLhbIe
padoThI padoThI pecypebt

CreneHb C palMOHAIbHBIM
MoKa3aTeieM.

1 |IToxa3arenbHast QyHKIML.||12 1
[Toka3zaTenbHble YpaBHEHUS
Y HepaBeHCTBA

11




KosmmuecTBo yacos ‘ DJIeKTPOHHbIE
Ne |HammeHoBaHHMe pa3aeiioB (undposbie)
/11 | TeM IPOrpaMMBbl Bcero Konrpoinunie |lpakrudeckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
Jlorapudmmueckas
5 GbyHKIHS. 12
Jlorapudmmueckue
YPaBHEHUS U HEPABEHCTBA
Tpuronomerpudeckue
GyHKIMU W UX TpaduKH.
3 9 1
Tpuronomerpuueckue
HEpPaBEHCTBA
4 [IpownsBoaHas. lloa 1
[IpuMeHeHne npon3BOIHON
5 WNurerpan 51 ero)lq
MIPUMEHEHUS
‘6 HCI/ICTGMBI ypaBHEHUH H12 Hl H H
7 HarypaneHbie wu  nensle 6
yucna
5 [ToBTOpenue, o06oOmEHME, 18 2
cucTeMaTu3anus 3HaHUH
OBILEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME

OCHALEHUE YYEBHOT'O MPOLECCA

OcHartienure mporiecca o0ydeHus anredpe odecreunBaeTcs OMOIMOTEYHBIM (DOHJIOM, TICYaTHBIMHU
nocoOMssMH, a TaKke WH(OOPMAIMOHHO-KOMMYHHKATHBHBIMA ~ CPENICTBAMH,  SKPaHHO-3BYKOBBIMU
npubopamMu, TEXHHUYECKHMH CpPEACTBaMHU OOyuYeHHs, Yy4eOHO-TIPaKTUYECKUMHU Y4eOHO-
J1a00paTOPHBIM 000PYIOBAHUEM.

Hopmamuenuvie 0oKymenmul

1. denepanbHBIMroCy1apCTBEHHBIHOOPA30BaTEIbHBIACTAHAAPT OCHOBHOTO
o01erooOpa3oBaHus.
2. [Tpumepnas OCHOBHast oOpa3oBareibHas nporpamMma OCHOBHOTO

o0merooopa3oBaHus. (JIEKTPOHHBIN HOCHTEIIb)

Yueono-memoouueckuii komnnexm

1. MaremaTuka. Anrebpa U Hayajga MaTeMAaTUYECKOTo aHaiau3a. ba3oBblil ypoBeHb
yposeHb: 10 kiacc : yueOHuk / A. I'. Mepansk, B. b. [lononckuii, M.C. Sxup.—M.: Benrana-
I'pad.

2. MaremaTrka. Anrebpa M Hadajga MaTeMAaTHYECKOTo aHaiau3a. ba3oBblil ypoBeHB
ypoBeHb: 11 kiacc : yueOnuk / A. I'. Mep3ansk, B. b. [lononckuii, M.C. Sxup.—M.: Benrana-
I'pad.

Cnpasounvie nocoous, HAyYHO-NONYIAPHAA U UCHIOPUYECKAA TUMEPAMYPa

1. CiioBapu, CipaBOYHMKH 110 MAaTEMATHKE.

2. DHIMKJIONEANYECKUE U3JAHNS 10 MATEMATHKE.

3. CripaBOYHMKH IO MaTeMaTUKE (JIEKTPOHHBIA HOCUTEIIh).

4. JleMOHCTpalMOHHbIE TAOIHUIIBI (AIEKTPOHHBIA HOCUTEIID).

5. VIHTepakTuUBHBIE TPEHAXKEPHI, PAa3BHUBAIOLIME HUIPbl U OOydarollMe  MPOrpaMMbl
(27EKTPOHHBIN HOCUTEIB)
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