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IHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma ydeOHOTO Kypca «Aunrebpa M Hadada MaTEeMAaTUYECKOTO aHAIIM3a»
6a3oBoro ypoBHs misa obydarontuxcst 10 —11 kmaccoB paspabortana Ha ocHoBe dDemepasbHOTO
rOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAApPTa CpeaHero oduiero oOpa3oBaHus, ¢ y4€TOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMH, MPEIBSBISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U
TpaguIMi poccHuiickoro oOpaszoBaHus. Peanusanus mporpaMMbl 00eCHEUMBACT OBJIAJCHHUE
KITFOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIONIMMH OCHOBY JUISI CAMOPA3BHUTHS M HETPEPHIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO W I103HABATEIbHOIO Ppa3BUTHS
JUYHOCTH 00yYaromuxcsl.

HEJIM U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4YeCKOrO aHajM3a» SBIIAETCS OJHUM M3 Hauboiee
3HAYMMBIX B IMPOrpaMMe CTapllei IIKOJIbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOecreunBaeT
MHCTPYMEHTAJIbHYI0 0a3y Uil H3Y4eHMsI BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C JApPYyroit
CTOpOHBI, (OpMHUpPYET JOrMYecKoe U aOCTPaKkTHOE MBIIUICHHE YYallUuXcs Ha YPOBHE,
HEO0OXOJUMOM JIsl OCBOCHHSI KYpCOB MH(OPMATHUKH, OOIIECTBO3HAHMSI, UCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca ydaliuecs OBJIaJIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOU HayKH,
KoTopasi GopMyJIUPYET CBOUM TOCTHKEHHS B MaTeMaTH4Yeckoil popme.

Kypc anreGpbl 1 Hauan MaTeMaTHYECKOTO aHAJIM3a 3aKJaJ(bIBA€T OCHOBY JUISl YCIICIIHOTO
OBJIAJICHUS] 3aKOHaMU (U3MKH, XHUMHHU, OHUOJOTHUH, TOHMMAHHUS OCHOBHBIX TEHICHIIMM
HSKOHOMHKH U OOIIECTBEHHOH JKU3HU, MO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIIOJIBb30BaTh UX B MOBCEIHEBHOW XM3HU. B TOXKE
BpeMsl OBJIaJICHUE aOCTPAKTHBIMHM U JIOTUYECKH CTPOTMMH MaTeMaTHYECKUMH KOHCTPYKLHMSMHU
pa3BUBAaeT yMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KIEHUS,
UCMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, aOCTparupoBaHHE M aHAJIOTHIO, (OPMHPYET
KpeaTHUBHOE U KPUTHYECKOE MbIIIIeHHe. B xoe n3yuenust anreOpbl U Hadajl MaTeMaTUYECKOro
aHaJIM3a B CTaplleid IIKOJE ydYalllMecs INOJy4YaroT HOBBIM OMNBIT PEIICHHs NPHUKIAIHBIX 3a1ad,
CaMOCTOSITENILHOTO ~ TOCTPOGHHMSI MaTeMaTHYEeCKHX  MOJIeled  pealbHbIX CHUTyaluil H
UHTEPIIPETALIMA  [OJIYYEHHBIX PELIEHUH, 3HAKOMATCS C MpUMEPAMU MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B NpPUPOJE, HAyKEe U B MCKYCCTBE, C BBIJAIOLIUMUCS MaTeMaTHUYeCKUMHU
OTKPBITUSMH U UX aBTOPAMH.

Kypc oOnanaer 3HaYMTENbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak 4epe3 y4eOHbII MaTepuall, criocoOCTBYIOMUI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
TaKk W depe3 crnenupuky ydeOHOH JACSATEIBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, NPOAODKUTENBHONM KOHLEHTPAlMM BHUMaHWs W OTBETCTBEHHOCTH 3a
MTOJIyYEHHBIN pe3yJsbTarT.

B ocHoBe meronuku oOyueHus anreOpe M HayalaM MaTeMaTHYECKOTO aHalu3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUSL.

CrpykTypa Kypca «Anredpa u Hauana MaTeMaTHUYECKOTO aHaIM3a» BKIIOYAET CIIEAYIOIIHE
coJiepKaTeIbHO-MEeToANueckue JHUHUU: «Yucna U BeUUCIEHUs», «DyHKUMH U Tpadukmy,
«YpaBHEHHUS U HepaBeHCTBa», «Hauana mareMaTnueckoro aHanu3a», «MHOKECTBA U JIOTHKA.
Bce ocHOBHBIE coniepiKaTelbHO-METOJUYECKHE JUHUM W3YYaloTCs Ha MPOTSDKEHUU JIBYX JIET
o0y4yeHHs1 B CTaplliel MIKoje, €CTEeCTBEHHO JOMOJHSS APYT Apyra M MOCTENEHHO HACHIIIAsCh
HOBBIMU TeMaMH M pasfenaMu. JlaHHBI Kypc SBIsIeTCS WHTErPaTUBHBIM, MOCKOJBKY
o0beauHseT B cebe coaep)kaHHe HECKOJBKMX MaTeMaTHUeCKUMX JUCIMIUIMH: aireodpa,
TPUTOHOMETPHSI, MaTeMaTHUECKUI aHaIHu3, TeOpUs MHOXKeCTB U Ap. [1o Mepe Toro kak ydamuecs
OBIIa/IeBalOT BcE Oosiee IMIMPOKMM MaTeMaTHYeCKHM ammapaTtoM, y HHUX MOCJIEI0BATEIbHO
dbopMHUpyeTCsi U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIelb pPeabHOM
CUTyallud, MPUMEHTh 3HaHMA, MOJyuYeHHbIE B Kypce «Anredpa M Hayaja MaTeMaTHYECKOTO



aHauM3a», s pelIeHHs CaMOCTOATENbHO C(HOpMYyTUPOBAHHON MaTeMaTH4ecKoil 3anaud, a
3aTe€M MHTEePIIPETUPOBATh MOTYUYEHHBIN pe3yibTar.

CopepxarenpHo-MeTOIMYECKass  JMHUA  «Yucina W BBIUMCIIEHHS»  3aBEpIIAcT
(¢bopMHpOBaHNE HABBIKOB HCIOJB30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBbLJI0O HAayaTo B
OCHOBHOM mikoze. B crapmieit mkone ocoboe BHUMaHUE ynensercss GOpMUPOBAHHUIO MPOUYHBIX
BBIYHMCIIUTENBHBIX HAaBBIKOB, BKJIIOYAIOIIUMX B ce0Sl HCIIOJIb30BAHME PA3IUYHBIX (OpM 3amnucu
JNEMCTBUTENBHOTO UHWCIA, YMEHHME pALUOHAIbHO BBINOJIHATH JECHCTBUS C HUMH, J€JaTh
NPUKUAKY, OLEHUBaTh pe3yipTar. OOydaromuecs IMOJy4aloT HAaBBIKM MPUOIMKEHHBIX
BBIUMCIICHUM, BBIMOJHEHUS JEHCTBUH C 4YHMcIaMM, 3alMCaHHBIMH B CTaHAApTHOW (opwme,
MCIIOJIb30BAaHUSI MAaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAKEHUH.

Jluaus «YpaBHEHHsS U HEPAaBEHCTBA» PEaJM3YyeTCs] Ha MPOTSDKEHHHM BCEro OoOy4yeHHs B
CTapuied mIKoJjie, IMOCKOJbKY B KaXIOM pa3jiesie MpPOrpaMMbl IPEAyCMOTPEHO pEeUIeHHE
COOTBETCTBYIOLIMX 3a7a4. O0yyaromuecs OBiIaIeBalOT pa3IMYHBIMU METOJIAMH PEILICHHS LIENbIX,
paloHaIbHbBIX, UPPAIMOHATbHBIX, TOKA3aTENbHBIX, JJOTAPUPMUUECKUX U TPUTOHOMETPHUUECKHUX
YpaBHEHUH, HEPABEHCTB U UX cUCTeM. llomyueHHbIe YMEHUS HCIIONB3YIOTCS IIPU UCCIIEIOBAaHUU
GyHKIUI ¢ MOMOUIbIO MPOW3BOJHON, PEIICHHWH MPHUKIAIHBIX 3a/ad U 3aJa4y Ha HaXOXKICHHUE
HauOOJBIINX U HAUMEHBIINX 3HaUYCHUN (yHKUMU. J[aHHas coleprkaTeiabHas JIMHUS BKIIOYAET B
ce0s Takke (QOPMUPOBAHUE YMEHHUI BBIMOJHATH pacdy€Tbl Mo ¢opmyiiaMm, NpeoOpa3oBaHUS
LENbIX, PalMOHAIbHBIX, HMPPALUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAXKECHHMM, a TaKke
BBIpKEHUH, coJepKalMx creneHu u jorapudmel. brarogaps usyuyeHuro aiaredpanyeckoro
MaTepHala MpoUCXOIUT JalibHeHIee pa3BUTHE aJTOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIUICHUS
ydamuxcs, (GOpMUPYIOTCS HAaBBIKM JEIyKTUBHBIX PpacCyKICHHH, paboTbl € CHMBOJIbHBIMU
¢dbopmamu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIsl pEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3aj]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKa HAyKH.

CopepxarenbHo-MeToinueckass JUHUS «DyHKIUN U TpaduKu» TECHO IMEeperuieTaeTcsl
OpPYTMMH JIMHUSIMH Kypca, IOCKOJIBKY B KAaKOM-TO CMBICIE 3aa€T IIOCJIEN0BATEIbHOCTD
W3ydeHus MaTtepuana. VI3ydyeHwe CTenmeHHOH, TMOKa3aTeNbHOW, JiorapudMudeckor u
TPUTOHOMETPUYECKHX (DYHKIHMM, MX CBOHCTB M TpauKOB, MCIOIb30BaHME (QYHKUUH s
pelieHuss 3aj1a4 U3 JAPYruX y4eOHBIX MPEIMETOB M PEaJbHOM KU3HM TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAINU30M, TaK M C pelIeHHeM ypaBHEHUH M HepaBeHCTB. lIpu aToM Oosbiioe
BHUMaHue ynensiercss (GOpMUPOBAHUIO YMEHHUS BbIpaxkaTb (OpMyJIaMU 3aBHUCHUMOCTH MEXIY
Pa3NUYHBIMM BEJIMYMHAMHM, HCCIIEIOBAaTh TNOJTy4YeHHbIE (YHKIMM, CTPOUTh HX TIpaduKH.
Matepuan »ToH coaepKaTeIbHOM JIMHUM HalleJeH Ha pa3BUTUE YMEHHM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIpaXKaTh 3aBHUCHUMOCTHM MEXJY BEJIMUYMHAMHM B  pa3iMyHOM  (opme:
AHATUTHYECKOW, Tpaduieckoil u ciaoBecHOW. Ero wu3yueHme cmnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUSA, CIHOCOOHOCTH K  OOOOLICHMIO M KOHKpETH3alluHy,
HCIIOJIb30BAaHUIO aHAJIOT .

ConepxarenpHas nuHus «Hadama mMareMaTH4eckoro aHalin3a» IO3BOJISET CYILIECTBEHHO
pacivpUTh KPYTr Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYITHBIX 00yYaroumMcs, y
KOTOPBIX MOSIBJIAETCSI BO3MOXKHOCTh MUCCIIEIOBATh M CTPOUTH IpapuKi (YyHKIUHN, OTIPEeNiaTh UX
HauOOJIbIINE U HAaUMEHbIIINE 3HAYCHUS], BBIYUCIATh IJIOMAAn GUryp u oObEMBI TN, HAXOIUTh
CKOPOCTM M YCKOpEHHUs mpoleccoB. /[laHHas coxaepkarenbHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHHUS MaTeMaTUYECKUX MOJEel peaNbHbIX CHUTyalllid, HaXO0XXIEHHUS
HAaWIy4dlllero peuleHHs B NPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-D)KOHOMUYECKHUX, 3a7ayax.
3HAaKOMCTBO C OCHOBaMHM MaTeMaTUYECKOTO aHaJIM3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTHYECKOTO U KPEaTUBHOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHUH pacro3HaBaTh
MIPOSIBJIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOIIMXCSl pe3ysIbTaTaX, IOJYUYEHHBIX B XOJE€ pa3BUTHUA MATEMaTHKM KaK HAyKH, M HX
aBTOpax.



CopepxarenbHo-MeTOoIMYECKas JTUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTHKO-MHOKECTBEHHbIE IIPECTABICHUS IPOHU3BIBAIOT BECh
KypC HIKOJBHON MaTeMaTWKH U MpeilaraloT Haubojiee YHUBEPCAIbHBIA A3bIK, 00bEIUHSIONIINIHI
BCE pasleibl MaTeMAaTUKH U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTeMaTHYECKHe
JUCLMIUIMHBL B enuHoe 1enoe. [loaToMy BaXHO JaThb BO3MOJYKHOCTH IIKOJIBHHMKY I[OHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM MaTeMaTWKM U HCIOJb30BaTh €ro s
BBIPAYKEHUS] CBOMX MBICIIEH.

B kypce «AnreOpa u Hauajga MaTeMaTUYeCKOro aHalM3a» MPHUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTeMaTHYECKOr0 MOJIEIMPOBAHUS, KOTOpbIE NMPHU3BaHBl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
Mojieiell peanbHbIX CUTYallUd, UCCIIEOBAHUS 3TUX MOJENEH C MOMOIIBIO ammnapara airedpsl U
MaTEMaTHYECKOT0 aHaJW3a WM MHTEpHpEeTalMy TOJIY4YEHHBIX pe3ynbTaroB. Takue 3agaHusd
BIUIETEHbl B KaXIbI M3 pa3fesioB MPOrpaMMbl, MOCKOJBKY BECh MaTepuan Kypca HIMPOKO
WCIIOJIB3YETCS JUIs PELICHMs] TPUKIAAHBIX 3a1ad. [Ipu pemennn peaabHbIX MPAKTHUECKUX 3a/1a4
ydalqgecsi — pa3BUBAlOT  HAONIOAATENbHOCTh,  yYMEHHE  HAaxOJuUTh  3aKOHOMEpPHOCTH,
abCTparupoBaThCs, HUCIOJIb30BaTh AHAJIOTHIO, 00O00IIAaTh W KOHKPETU3UPOBATh MpPOOIEMy.
HestenpHOCTh 1O (DOPMUPOBAHMIO HABBIKOB PELICHMs] MPHUKIAIHBIX 3a7ad OpPraHu3yeTcs B
npoliecce U3y4eHHs BceX TeM Kypcea «Anredpa v Hadana MaTeMaTHUYeCKOro aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4ueOHOM maHe Ha M3y4YeHHE Kypca alareOphbl M Hayall MaTeMaTHYeCKOTO aHallu3a Ha 6a30BOM
YpPOBHE OTBOAMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Henenmo B 11 kiacce, Bcero 3a 1Ba
roaa oOyuenust — 170 yacos.

B3AMMOCBS3b C IIPOTPAMMOM BOCIIUTAHUS

e licriosib30BaHNEe BOCITUTATEIHHBIX BOBMOYKHOCTEH coziep kaHus yueOHOTo ipeaMeTa ( Kypca)
11 GOPMHUPOBAHUS Yy 00yUAIOIIUXCS TPAJUIMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLMOKYJIbTYPHBIX LIEHHOCTEH yepe3 moJ00p COOTBETCTBYIOLINX 3a4a4 JUIsl peLCHHUs,
NpOoOJIEMHBIX CUTyalui JJ1sl 00CYKICHHS B KJIacce;

e BBIOOp U HUCIIOJIB30BAHKE HA YPOKaX METOJI0B, METO/IUK, TEXHOJIOT M, OKa3bIBAIOIIIUX
BOCIUTATEIbHOE BO3/IEHCTBHE HAa IMYHOCTh B COOTBETCTBUU C BOCIIUTATENILHBIM HI€ATIOM,
LeJIbI0 U 3a/1a4aMH BOCIIUTaHMUS;
® [IPUBJICYEHUE BHUMAHUs 00Yy4arOLINXCs K [ICHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha ypoKax
SBJICHU, OPraHU3aIMIO UX paboThI ¢ MOTYyYaeMOi Ha YpOKE COLUAIbHO 3HAYMMO
uHpopManuel — THUIMUPOBAHKE €€ 00CYKIEHNUs, BbICKAa3bIBaHHUS 00yUYarOIIUMUCS CBOETO
MHEHHUS TI0 €€ MOBOJTY, BEIPAOOTKH CBOETO K HEll OTHOIICHUS;

® JIEMOHCTpAIMI0 00yYaroIMMCS IPUMEPOB OTBETCTBEHHOI'O, TPAXKIaHCKOT'O TIOBE/IEHUS,

HPOSIBJIEHUS YEJIOBEKOIIOOMS U 100pOCepIeUHOCTH, Yepe3 NoA00p COOTBETCTBYIOIUX TEKCTOB
JUIS YT€HHUS, 3a]1a4 JUIsl pelIeHUs, TPOOJIIEMHBIX CUTyalui AJ1s 00CYKIEHHS B KJ1acce;

e [IPUMEHEHHE Ha YPOKaX HHTEPAKTHUBHBIX (POPM pabOThI C 00YHaIOLUIMMHUCA: UHTEIEKTYalbHbIX
UTP, CTUMYJIMPYIOLINX TO3HABATENbHYI0 MOTHBAIIMIO O0YYAIOIIUXCS, TUIAKTUYECKOTO TeaTpa,
IJle TOJIy4E€HHbIE Ha YPOKE 3HaHUS OOBITPBIBAIOTCS B T€ATPAIbHBIX IOCTAHOBKAX, JAUCKYCCHH,
KOTOpBIE TAIOT 00Yy4aIOUIMMCsl BO3MOXXHOCTH IPHOOPECTH OTIBIT BEJCHUSI KOHCTPYKTUBHOTO
JMajora, rpynmnoBoil paboThl UK pabOThI B ITapax, KOTOPHIE y4aT 00y4aromuXcsl KOMaHIHON
paboTe ¥ B3aMMOJICHCTBUIO C IPYTMMHU 00YyYalOIUMUCS;
® UHHUIMMPOBAHUE U TIOICPIKKY HCCIEOBATENBCKOM NESTEIFHOCTH 00YJaIOIIIXCS B® paMKax
peanu3aly MU UHIAUBHYaJbHBIX U TPYIIIOBBIX UCCIIEI0BATEIbCKUX MPOEKTOB, YTO AACT
00y4aroImuMCcsi BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSITETIHHOTO PEIICHUS TEOPETHIECKON
po0JeMbl, HaBbIK TeHepupoBaHUs U 4 0hOpMIIEHUSI COOCTBEHHBIX HUJIeH, HABBIK YBAKUTEIHLHOIO



OTHOLICHHUS K 9yKUM UM, 0OPMIIEHHBIM B paboTax JAPYrux HccienoBarenel, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS NIEpe]] ay JUTOPHEH, apryMEeHTUPOBAHMS U OTCTauBaHUs CBOEH TOUKH
3peHusl.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Panmonaneubie yncna. OOGBIKHOBEHHbIE U JIECATUYHBIE JIPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguueckue  apodu.  Apudmernueckue  omnepaldd € palMOHATIBHBIMH  YHCIIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUU. [IpumeHeHue npoOell M MPOLEHTOB Ui pEIICHUS
MIPUKIIAAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIC 3HAHUN U PEAIbHOU KU3HH.

JlelicTBuTeIbHBIC uHnca. PammoHanmpHbIE W WppaldoOHAIbHBIC YHCTA. ApUpMETHUUECKHE
oIepaluy C JIeHCTBUTENBHBIMU YucaaMu. [IpubnmkEHHbIE BBIUMCIICHUS, MTpaBUiIa OKPYTJICHUS,
MIPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHHUM.

Crenenp ¢ nenbiM nokaszateneM. CrannaptHas Gopma 3amucu JAeHCTBUTEIBHOTO YHUCIA.
Hcnonp3oBanne mnonxonsdmied Qopmbl 3amucu  JEHCTBUTEIBHBIX 4YMCEN S PELICHUS
MIPAaKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

ApudmeTnueckuil KopeHb HaTypaslbHOM cTeneHu. [lefictBus ¢ apudmernyeckuMu
KOpHSIMU HaTypaJIbHOM CTEIEHU.

CuHyC, KOCUHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPe0Opa3oBaHusl.

[Ipeo6pa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopmybI.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
HMHTEPBAJOB.

Pemenue nenbix 1 JpoOHO-pallMOHANIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne nppanvoHaIbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTprUYECKUX YpaBHEHHM.

IIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO MATEMATHUYECKUX 3aJay W 3a1ad W3
pa3INyuHbIX 00JacTel HayKu U pealbHOM JKU3HH.

DYyHKUMH U TPAaPUKHU

OyHkuus, cnocoodsl 3ananus pyHkuuu. ['paduk ynkunu. Bzaumuo oOpatHbie pyHKINU.

OO6nacth ompeneneHust 1 MHOXKeCTBO 3HaueHud Qpynkuun. Hymn ¢ynxmun. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (QYHKITUH.

CrenenHas (yHKIMS C HaTypaJbHBIM U LEJNbIM MOKazateneM. E€ cBoiicTBa u rpaguk.
CaoiicTBa 1 rpadK KOPHSI 71-0¥ CTETICHH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpEJEIEHHE TPUTOHOMETPUYECKUX  (DYHKIHUIA
YHUCJIOBOT'O apryMEHTA.

Hayana maTteMaTH4eCcKOIo aHAIHM3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  IOCJENOBaTeNbHOCTEH.  MOHOTOHHBIE
[IOCJIEI0BATEILHOCTH.

Apudpmernueckas U reoMeTpuueckas  mporpeccu. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma OECKOHEYHO yObIBaroIel reoMeTpUYecKOil Mmporpeccuu.
@opMyna CIOXKHBIX NPOLEHTOB. VM Cronb30BaHME NPOrPECCHM I PELICHUs PEATBbHBIX 3a]a4
MIPUKJIAHOTO XapakTepa.

MHoxkecTBa M JTOTHKA



MHoecTBO, omnepanuu HaJl MHoKecTBamu. /[uarpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anmapara Juisi OMMCaHUs PEeajbHbIX MPOLECCOB M SIBICHUH, NpPHU
peLIeHUH 3aj1a4 U3 IPYTHX YUeOHBIX TPEIMETOB.

Omnpenenenne, TeopeMa, CIeICTBUE, T0KA3aTEIbCTBO.

11 KVIACC

Yuciia 1 BbIYMCTICHUS

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LETBIX YACEN.

CreneHp ¢ pallMOHAIBHBIM TTOKa3aTenaeM. CBOWCTBA CTEIIECHH.

Jlorapudm uucna. /lecaTuuHble U HaTypaJbHbIE JOrapU(PMBbI.

YpaBHeHHs U HEPABEHCTBA

[TpeoOpa3oBanue BBIpAXKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[Ipeo6pa3oBaHue BbIpaKEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM ITOKa3aTEJIEM.

IIprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs] U HEPAaBEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHMH. PemeHue NMpUKIaAHBIX 33a4 C MOMOIIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucteMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELIEHUI0 MAaTEMAaTHMUYECKHX 3a7ad U
3aJ1a4 U3 pa3IUYHbIX 00JacTel HayKu U peanbHOMN KU3HH.

DOYyHKUMH U TPaPUKHU

Oyukuusa. Ilepuogmueckue  ¢ynkumu. IIpoMexyTKn  MOHOTOHHOCTH — (DyHKIIHH.
MaxkcumymMbl 1 MUHUMYMBI (yHKImu. HauOomnbiiee M HauMmeHblllee 3HaYeHHE (YHKIMH Ha
ITPOMEXKYTKE.

Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpaduKu.

[TokazarenbHas u gorapudmuyeckas QyHKINHU, UX CBOMCTBA U IpaUKH.

Hcnonb3oBanue rpadukoB GyHKIUH A7 peIieHHs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnonw3zoBanue rpadukoB (PyHKIUN 71 MCCIEAOBAHUS TPOIECCOB M 3aBHUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTUX YUYEOHBIX MPEAMETOB U PEATbHOM KHU3HH.

Hayana maTteMaTH4ecKoro aHajm3a

HenpepoiBHble QyHKIMN. METOA HHTEPBAJIOB JJIs pEIICHUs] HEPABEHCTB.

[IpousBoanas ¢pyukiuu. ['eomerpuueckuit U GU3NYECKUI CMBICI TPOU3BOIHOM.

[Tpou3BosHbIE AyIeMEHTApHBIX (QYHKIMHA. DOPMYIIbI HaXO0XKIEHHUS MPOU3BOAHON CyMMBI,
MIPOM3BENICHHUS U YaCTHOTO (PYHKIIMH.

[TpumeHeHHe MPOM3BOAHOM K MCCIET0BAaHHUIO ()YHKIIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HauMEHbILEro 3HaYeHHsI YHKIIMHU Ha OTPE3KeE.

IIpumeHeHre NPOM3BOMHOM M HAXOXACHUS HAWIYYIIEro PEUIeHHs B IPHUKIATIHBIX
3aja4ax, JJs ONpeeseHHs] CKOPOCTH Mpolecca, 3alaHHOr0 OPMYJIION WiIH Tpa@UKOM.

ITepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomerpuyeckuil U ¢uandeckuil cmbici. Bbluncienue uHTErpanga Mo
¢dopmyne Herorona—IJleitbuuma.



IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yebHOTO mMpeamera «MaTemaTtuka» TOMKHO OOECTeurBaTh OCTHKEHUE Ha
YpPOBHE CpeaHero o0mero oOpa3oBaHMs CIEAYIOMNUX JUYHOCTHBIX, METANpEIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pe3yJibTaThl OCBOSHHUS MPOTpamMMbl yueOHOro mpenMera «MaTemaThkay
XapaKTEPU3YHOTCS:

['paxxnanckoe BocruTaHue:

c(OPMUPOBAHHOCTBIO TPaXJAAHCKOW TMO3ULIMU O0ydYaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJI€HAa POCCUICKOrO OOIIecTBa, MPEACTABICHUEM O MaTEeMaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHHUM, Mpolenyp TrpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMA HHCTUTYTAMH B
COOTBETCTBHH C X (DYHKIIMSIMHU U HA3HAUYCHUEM.

[TarpuoTHueckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON I'pa)1aHCKON MACHTUYHOCTH, YBAXKEHHS K MPOILIOMY
U HACTOSIIEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHICKOW MaTEMaTUYE€CKOW WIKOJbI, K HCIOJb30BAHUIO 3THUX
JTOCTHKEHHI B IPYTHX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCHUTAHUS:

OCO3HAaHMEM JYXOBHBIX IICHHOCTEH pPOCCHHMCKOTO Haponaa; Cc(HOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, dTHUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM NMPUMEHEHHEM
JOCTH)KEHUM HAyKU U JIEATEIbHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIA/a B MOCTPOEHUE
YCTOWMYHUBOTO OYIyIIEro.

DcTeTHYecKoe BOCIIUTAHUE:!

ACTETUYECKAM  OTHOIIEHWEM K  MHUpPY, BKIIOYas OCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, pacCykICHUH; BOCIPUUMUYUBOCTHIO K
MaTeMaTHYECKUM aCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHITh MAaTeMAaTHYECKHE 3HAHUS B HWHTEpecax
3I0pPOBOTO U Oe30macHoro obpasza *H3HHM, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe mHUTaHUE, cOAaTaHCUPOBAHHBIA PEXKUM 3aHATHI M OTHbIXa, peryispHas (usnueckas
aKTUBHOCTH); (DU3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHIX CHOPTHBHO-03J0POBUTEIHHOM
NEeATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTH TPYIOIIOOMS; MHTEPECOM K PazIUUYHbIM
chepam npodhecCHOHATBHON AEATEIHHOCTH, CBSI3aHHBIM C MAaTEeMATHKOW M €€ MPUIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiel mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHBl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa30BaHUIO H
caM000pa30BaHUIO HA TMPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B
pelIeHNH MPAKTUYECKUX 3a]]a4 MaTeMaTHYEeCKON HalpaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO JKOJOTUYECKOW KYJNbTYpPhl, MOHUMAHHEM BIUSHUS COIUAIBHO-
SKOHOMHYECKHUX IPOLECCOB HAa COCTOSIHUE NPHUPOJHONM W COLMAIBHOW CpeAbl, OCO3HAHUEM
ro0ampbHOTO  XapakTepa  JKOJIOTUYECKUX  MIpoOlieM; OpHeHTalell Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAaHUM Ui pelieHHs 3a7ad B 00JIaCTH OKpYyXarolle cpeibl, IUIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPYKaIOLIEH Cpeibl.

[{eHHOCTH HAy4YHOTO MMO3HAHMUSL:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOLIECTBEHHOMN MPAKTUKH, MTOHUMaHUEM MaTeMaTUYeCKOM HayKu Kak cgepbl
YEJIOBEUECKOU NIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUSA U 3HAYMMOCTH Il Pa3BUTHs LUBUIIN3ALINY;
OBJIQJICHUEM SI3bIKOM MAaTE€MaTHKHM M MaTEeMaTH4YEeCKOM KyJIbTYpOHl KaK CpPEICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYILIECTBJIATh IIPOEKTHYIO U  HCCIIEIOBATEIbCKYIO JEATEIbHOCTH
VHJVBH]IyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpeamMeTHbIe pe3yIbTaThl OCBOSHHSI IPOTpaMMBbl y4eOHOTO mpenmeTa «MaremaTukay
XapaKTepU3yloTCs  OBJAJCHHEM  YHUBEPCAJIBHBIMU  HO3HAGAMENbHBIMU  OCUCMBUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCLICMBUAMY, — YHUBEPCATbHbIMU — PecyIsmUeHbIMU
oelicmeusimu.

1) Vuueepcanvnvie noznasamenvmsle oeticmsus, obecneuusarom opmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUSL OKPYHCAIOWe20 MUpd,
npuMeHeHue 102UYEeCKUX, UCCTe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBblie mornueckue AeMCTBUS:

® BBIIBJIATH M XapaKTEPH30BATh CYIIECTBEHHbIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSITUN, OTHOLIEHUN MEXAY MOHATUAMHU; (OPMYJIMPOBATH OMpEACNCHUS MOHSATHII;
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHHS JJIs1 00001IIeHUs
Y CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIN3a;

® BOCIPHHHUMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXIACHUS: YTBEPIUTEIBLHBIC H
OTpHIIATENIFHBIC, CTMHIYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTax,
JTaHHBIX, HAONIOJCHUAX M YTBEPXKICHUSX; MpeIJiaratb KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlefaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, NEAYKTHBHBIX W HHyKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENLHO J0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHUM (TpsSMbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOAWTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BbIOMpaTh CrmOCO0 pemieHUs: y4eOHON 3ahayM (CpaBHHUBATh HECKOJIBKO BapUaHTOB
peleHns, BEIOUpaTh HanboIee MOIXOMANIMNA C YIETOM CaMOCTOSITEIIEHO BBIICTICHHBIX
KPUTEPHEB).

bazoBeie uccnenoBaTenbCKUe IEHCTBUS:

® CMONB30BaThb  BONPOCHI  KaK  MCCIENOBATENbCKHI ~ MHCTPYMEHT  IO3HAHUS;
(dbopMyIHpOBaTH BOMPOCH, (PUKCHUPYIOUIHE MPOTHBOPEUYHE, MPOOJIEMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUpPOBATH THUIOTE3y, APTyMEHTHPOBATh CBOIO TMO3HIIMIO,
MHEHHE;

® T[POBOJIUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIN OKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, sBJICHHs, Ipolecca,
BBISIBIICHUIO 3aBHCHMOCTEH MEXIy 00bEKTaMU, SIBICHUSMH, IIPOILIECCAMU;

® CaMOCTOATENbHO (OpMyIHpOBaTh OO0OOIIEHHWS W BBIBOJABI 1O  pe3yibTaraM
MPOBEAEHHOTO HAOIIOJICHUS, UCCIIEOBAHMS, OICHUBATH JJOCTOBEPHOCTH MOIYYEHHBIX
PE3yNbTaTOB, BEIBOJIOB U 00OOIICHHUIA;

® [IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIIBUTATh MPEITIOI0KEHUS
0 €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabota ¢ uadopmarueii:

e BBIABIATH AePUINTHI UHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JIUIsI OTBETa HA BOMPOC U
IUIS peIlieHus 3aJauu;



BbIOMpaTh MHGOPMAIMIO W3 HCTOYHUKOB PpA3jIM4YHBIX THUIOB, AHAJIU3MPOBATH,
CHCTEMAaTU3UPOBATh W MHTEPIPETHPOBATH WHPOPMALUIO PA3IUYHBIX BHIOB H (POpM
NPECTaBIICHHUS;

CTPYKTYypUpOBaTh HMH(OpMaIMIo, MpeICTaBIsATh €€ B  pPa3iMYHBIX (opmax,
WTIOCTPUPOBATH TpapuuecKy;

OLIEHMBATh HAAEKHOCTh MH(POpPMAIMU IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KpUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCMEUs, 00ecneuusarom chopmuposaHHoCms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
O01enue:

BOCIIPUHHUMATh U (POPMYIHPOBATH CYKICHUS B COOTBETCTBUU C YCIIOBHSMH U LEISIMHU
OOlIeHUS; SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MICEMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MTOJIyYEHHBIN pe3ysIbTarT;

B X0JIe 0OCYKJCHUs 33]]aBaTh BOIPOCHI [0 CYHIECTBY 00CYXIaeMOil TeMbl, IPOOJIEMBI,
pemaeMoﬁ 3aJda4u, BBICKA3bIBAaThb HWACH, HANCJICHHBIC Ha TIIOUCK PCHICHUS,
COMOCTABISITh CBOM CYXKICHUS C CYXICHUSIMH JPYIMX YYaCTHHKOB JHAiora,
OOHapy>KUBaTh pa3IMyUe M CXOJICTBO MO3UIIHIA; B KOPPEKTHOH Gopme GpopMyInpoBaTh
pa3HOTIACHsl, CBOM BO3PaXKCHHUSL;

NPE/ICTaBIATh PE3YJIbTaThl PEUICHUsS 3a]auM, YIKCIIEPUMEHTA, UCCIICIOBAHUS, MTPOCKTA;
CaMOCTOSITENILHO BBIOMpATh (OpMaT BBICTYIUIEHHMSI ¢ Y4YETOM 3ajady Npe3eHTalud U
0CcOOEHHOCTEW ay JUTOPHUH.

CoTpyaHUYECTBO:

MOHMMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIMBHUIYaTbHOW PaOOTHI
NpU pelIeHUWH Y4YeOHbIX 3a/]ad, MPUHUMATh IeJIb COBMECTHOW JEATENbHOCTH,
IUIAHUPOBATh OPTAaHHM3ALUIO0 COBMECTHOM padOTHI, pacmpeaeisTh BHIBI PadoT,
JOTOBApHBAThHCS, OOCYXJaTh IpoLECC U pe3yiabTaT paboTel; 0000IaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMIIOBBIX (opMax paboThl (00CYKAeHUS, 0OOMEH MHEHUH, «MO3TrOBBIE
IITYpMBI» W WHBIC); BBHINOJHATH CBOK YacTh pPaOOTHI W KOOPJMHHUPOBATH CBOU
JEUCTBUS C APYTUMH YWIEHAMH KOMaH/Ibl; OLIEHUBATh KAueCTBO CBOETO BKJIaJ1a B OOLIHI
MPOIYKT TI0 KPUTEPHUSM, CHPOPMYyITMPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vnusepcanvhuie pecynamuensle delicmsus, obecneyusaom GopmuposaHue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranuzarusi:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHUS 3aJlauM, BBIOMpATh CHOcOo0 penieHus ¢ y4EéToM

UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapHaHTHI pEeUICHUH ¢ y4€TOM HOBOM HH(DOpMaLIUU.
CaMOKOHTpOJIB!

BJAJIETh HABBIKAMM TIO3HABATEILHOW pE(IEKCUH KaK OCO3HAHHUS COBEpIIAEMBIX
NCUCTBUIM U MBICTUTENBHBIX MPOIECCOB, HX pPE3yJbTaTOB; BIAJAETh CIIOCOOAMU
CaMOIIPOBEPKH, CaMOKOHTpPOJIS Ipollecca M pe3yibTaTra pelIeHHs MaTeMaTH4ecKou
3a/1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIICHUU 3a]a4M, BHOCUTh
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, AAHHBIX, HAlJACHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yNbTara IEeld M YCIOBHSIM, OOBSICHATh NPUYUHBI
JOCTHKEHHUST WM HEJOCTHKEHHS] PE3yJbTaTOB JIEATEIbHOCTH, HAXOAWUTh OIIMOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuebOHOTO Kypca «AnredOpa ¥ Havala MaTeMaTHYECKOrO aHallM3a» Ha YpPOBHE
cpenHero oOmero oOpa3oBaHus JTODKHO 00ECTICUNBATh JOCTIKCHHUE CIICIYIONUX MPEIMETHBIX
00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHSTUAMU: PALlMOHAIBHOE U JACHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs M
JecATUYHas APOOb, MPOLEHTHI.

BoinonusaTe apudmMernyeckue oOmnepandd ¢ palUOHAIbHBIMU U JIEHCTBUTEIBHBIMU
YHCIIaMHU.

BoinonuaTe npuOMMKEHHBIE BBIYMCICHHS, MWCIIONb3Ys MpaBWiIa OKPYIJVICHHUS, JAeNaTh
IIPUKUJKY U OLIEHKY pPe3yJbTaTa BBIYMCIECHUI.

OnepupoBaTh NOHATUSMU: CTENEHb C LEJNBIM MOKa3aTejaeM; cTaHaapTHas (opma 3amucu
JEWCTBUTENBHOTO YMCIa, KOPEHb HATYypalbHOM CTENEeHM; MCHOJIb30BATh MOIXOAALIYI0 (popMy
3aMucu JeMCTBUTEIBHBIX YMCEI JUIsl PEIICHUs MPAKTUUECKUX 3aad U MPECTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUSMHU: CHUHYC, KOCHHYC M TAaHI€HC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BaTh 3aIllMCh IPOU3BOJIBHOIO yTIila yepe3 00paTHble TPUrOHOMETpUUYECKHe (PYHKIIUH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO; LI€J0€, pallOHAIbHOE,
VPpaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPABHEHHUE;

BoimonusATe  mpeoOpazoBaHus  TPUTOHOMETPUYECKHMX — BBIp@XKEHMH U peliarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHATe npeoOpa3oBaHus LENbIX, PAMOHATIBHBIX U HUPPAlMOHAIBHBIX BBIPAXKEHUH U
pelaTe OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI U HEpaBEHCTBA JJISl PELICHHUS] MaTeMaTUYeCKUX 3a/ay M 33734 U3
pa3NIUYHbIX 001acTe HAYKH U PEaTbHOM KU3HH.

MonenupoBaTh peaibHblE CHUTyalldd Ha $3bIKE ainreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA II0 YCIOBUIO 3aJaudd, MCCIEAOBAaTh IIOCTPOECHHBIE MOJAEIU C
MCIIOJIb30BaHUEM ammapaTa aareOphl.

DYyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATUSAMH: (QYHKIHS, CTIOCOOBI 3a1anus GyHKIIUU, 00JIaCTh OMpPEaeIeCHUs
¥ MHO>KECTBO 3HaYeHUH (YHKUMH, rpaduK GyHKIUH, B3AUMHO OOpaTHbBIC (PYHKITUH.

OnepupoBaTh TMOHATHSAMH: UYETHOCTb U HEYETHOCTh (QYHKIHMHM, HYyIH (yHKUIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpadvku GyHKUUN A1 pelIeHUs] ypaBHEHH.

Ctpouth W 4uTaTh rpaduKd JUHEHHON (QYHKUMHU, KBaJAPaTUYHON (DYHKIUH, CTETIEHHOU
(GYHKIUH C LIeIbIM TTOKa3aTelIeM.

Hcnonb3oBate rpaduku GYHKIUH I UCCIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH MpH
pelIeHnH 3aja4y U3 JAPYruxX Y4eOHBIX MPEeIMETOB U peajbHOW XU3HU; BbIpaxkaTb (opMyliaMu
3aBHCHUMOCTH MEKIY BEITUUYNHAMMU.

Hauyana maTeMaTn4yeckoro aHajaimsa

OnepupoBaTh NOHATHAMM: MOCIEIOBATEIbHOCTh, apUpMeTHdYecKass U TeoMeTpudecKas
MIPOrPECCUU.

OmnepupoBath MOHATUAMU: OECKOHEUHO YOBIBAIOIIast Te€OMETpUYECKas MPOrPeccHsi, cymma
0eCcKOHEYHO yObIBaIOLIe reOMETpUUECKON IPOrPECCHH.

3anaBaTh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCENOBATEIBHOCTEN M MPOTpeccHil NIl PEleHHUs] pPeabHBIX
3a]1a4 MPUKJIAJHOTO XapaKTepa.



MHoKecTBa U JIOTHKA

OHepI/IpOBaTB IIOHATHUAMHA. MHOXKECTBO, onepam/m Haa MHO>XXECTBaMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONUCAHUS PEATIBHBIX MPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aJa4 U3 JPYTUX YUYEOHBIX MIPEIMETOB.

OnepupoBath NOHATUSMU: ONPEJCICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTRO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBarth MOHATHAMM: HATYpaJIbHOE, LEJIOE YHCIO; MCIOJb30BaTh NPHU3HAKH
JEIMMOCTH LIEIIbIX YUCEJI, Pa3JI0KEHHUE YUCiIa Ha IPOCThIE MHOXKUTEM JJIs PEILICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PAlMOHAIBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JIOTApU(PM YUCIIA, JECITUIHBIE U HATYypaIbHbIEC JOTapUPMBbI.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsTh CBOICTBa CTeNeHU JJs TNPeoOpa3oBaHMs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMH: TIOKA3aTeJIbHOE YpPaBHEHHWE M HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
[IOKa3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHsATe mpeoOpa3oBaHus BBIPAKEHUH, COJEpKalMX Jorapudmsl; ONepupoBaTh
MNOHATHAMM: JIOTapu(MHUUYECKOE YpaBHEHHE U HEPABEHCTBO;, pelIaTb OCHOBHBIC THIIbI
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts pemenus npoCcTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMH: CHCTEMA JIMHEHWHBIX YPAaBHEHHWU M €€ pelIeHUE; HCIIO0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUH IS PELICHUs NIPAKTUYECKUX 3a/1a4.

Haxonuts pemiennst NpocTeNINX CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHble CHUTyallud Ha $3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM ammapara ajireOpsl.

DOYyHKUMH U TPAaPUKHU

OnepupoBaTh MOHATHSMH: TepHOAUYECKass (QYHKIMS, TPOMEKYTKHM MOHOTOHHOCTH
(GYyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee M HAUMEHbIIee 3HAYeHUs (YHKIHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl HcCieloBaHus QYyHKIUH, 3alaHHON rpaUKOM.

OnepupoBarh  MOHATUAMHU:  TIpaduKd  TOKa3aTelabHOH,  JiorapuMuueckoil  u
TPUTOHOMETPHUUYECKUX (PYHKIMI; N300pakaTh UX Ha KOOPJMHATHOMN MJIOCKOCTH U UCHOJIb30BaTh
JUISl pEeLIEHUs] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPIMHATHOM IUIOCKOCTH TpapuKd JHHEWHBIX YpaBHEHUH U
HCIIOJIB30BATh UX IS PELICHUS CUCTEMBI JIMHEUHBIX YPaBHECHUN.

Hcnonb3oBath rpaduku GyHKIHUN A7 UCCIENOBaHMS MPOIECCOB U 3aBUCHUMOCTEH U3
APYTUX Y4EOHBIX TUCIMILIHH.

Havaja maTeMaTH4eCKOro aHaJIHM3a

OnepupoBaTh  MOHATHSAMHU:  HENpepblBHAs  (QYHKUUSA;  MPOU3BOAHAS  (DYHKIUH,
HCIOJIb30BaTh T€OMETPUUYECKUN U PU3NUECKHUI CMBICI TPOU3BOIHOM JUIsl pEIICHHUS 3a]1a4.

HaxonuTh mpou3BOJIHBIE 3JEMEHTApHBIX (YHKIMH, BBIYUCIATH IMPOU3BOIHBIE CYMMBI,
MIPOU3BEICHHUS], YACTHOTO (PYHKITHH.

Hcnonb30BaTh NPOM3BOJAHYIO Ui  HCCIelOoBaHMsS (YHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K TTOCTPOEHUIO I'pauKOB.

Hcnons30BaTh MPOU3BOAHYIO I HAXOXKACHHS HAWIY4dlIEro pELICHUs B IPUKIAIAHBIX, B
TOM YHCJIE COUATBHO-YKOHOMUYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATHUSAMM: NEpBOOOpa3Has W HMHTErpayl; MOHUMATh I'€OMETPUYECKUH U
¢buznyecKuit CMbICT UHTErpaa.



Haxomuth mepBooOpasHble dyieMeHTapHbIX (YHKIMI; BBIYUCISATH MUHTETpal Mo GopMmyie
Herorona—JleiiOuuia.

Pemarp npuknagHple 3a1a4i, B TOM YHUCJIE COIMAIBHO-d)KOHOMUYECKOTO U (DU3HUECKOTO
XapakTepa, CpeJICTBAMHA MaTEMAaTHYECKOTO aHATN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Kontpoats bt TpakTiyeckue o0pa3oBaTe/bHbIE
e padoThbI padoTbI pecypebi
MHOXeCTBa pallMOHATILHBIX U https://edsoo.ru/

1 JIeNCTBUTEIBbHEIX UKCell. PalmoHaabHbIe 14 1 0 https://resh.edu.ru/
YPABHEHUSI U HEPABEHCTBA https://bvbinfo.ru/

) ®Oynukipn u rpadukn. CTeneHb ¢ HelbiM 6 0 0 https://edsoo.ru/
MIOKa3aTesIeM https://math.ru/

3 ApudmeTrnueckuii KOpeHb N—Oi CTETICHHU. 18 1 0 https://edsoo.ru/
HppanmonansHble ypaBHEHHs] M1 HEPABEHCTBA https://resh.edu.ru/
dopmyiibl https://bvbinfo.ru/

4 TpUrOHOMETpUH. TPUTOHOMETPUYECKHE 22 1 0 https://edsoo.ru/
ypaBHEHUs https://math.ru/

5 ITocnenoBaTenbHOCTH ¥ IPOTPECCHH 5 0 0 https://edsoo.ru/

https://resh.edu.ru/

6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 3 1 0 https://bvbinfo.ru/
3HAHUI https://edsoo.ru/

https://math.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KVJIACC

KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMporpaMmbl Bcero KoHTpo/ILHLI HpaxTHaeckne o0pa3oBaTe/IbHbIE
e padoThI padoThI pecypeb
CreneHp ¢ palioHAILHBIM TIOKA3aTENIEM. https://ed /

1 [TokazatenpHas ¢pyukmus. [lokazarenpHbie 12 1 0 httDs: / /e Sl(l) ogu /
YPABHCHUS U HCPABCHCTBA hggz;//{)ifsbi.rffolfﬁ
Jlorapudmuyeckast pyHKITHSL. https://edsoo.ru/

2 JlorapudmMuyeckue ypaBHEHUS U 12 0 0 https://math.ru/
HEpAaBEHCTBA ' '
Tpuronomerpuueckue GyHKIUH U UX https://edsoo.ru/

3 rpaduku. TpuroHomeTpuuecKue 9 1 0 https://resh.edu.ru/
HEpaBEHCTBA https://bvbinfo.ru/

. https://edsoo.ru/
4 [IpousBognas. [Ipumenenne nporu3BOaHON 24 1 0 htps://math.ru/
5 WHTerpan u ero npuMeHeHus 9 0 0 https://edsoo.ru/
https://resh.edu.ru/
. https://bvbinfo.ru/

6 Cucremsl ypaBHEHUI 12 1 0 https://edsoo.ru/

https://math.ru/

7 HatypanbHble U 11eable yucia 6 0 0 https://edsoo.ru/

https://resh.edu.ru/

3 [ToBTOpenue, 0000IICHUE, CUCTEMATH3ALHSI 13 ) 0 https://bvbinfo.ru/
3HAHUN https://edsoo.ru/

https://math.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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