PaGouyas nporpamma yueGHOro Kypca «Ajaredpa 1 Hauajla MAaTeMaTHYeCKOI0 aHAJIU32»
(0a30Bblii ypOBeHb)

[Iporpamma 1o MaTeMaTHKe Ha YpOBHE CpegHEro obmero odpasoBaHus paspabortana Ha ocHoBe PI'OC
COO c y4étoM COBpEMEHHBIX MHpPOBBIX TpeOOBaHWH, MPETBIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30OBaHUIO, U
TPagWIMHA POCCHHCKOro oOpa3oBaHMsA. Peanm3amust mporpaMMbl IO MaTeMaTHKe OOECIICUMBAET OBIAJCHHUE
KITIOYEBBIMH KOMIIETCHIIMSIMY, COCTABIIAIOIIMMH OCHOBY I CaMOPA3BHTHA M HEIMPEPHIBHOTO 0Opa3oBaHMUA,
LEJIOCTHOCTh OOIIEKYIbTYPHOTO, TIMYHOCTHOTO U ITO3HABATEILHOTO Pa3BUTHS IMYHOCTH 00yYaroIMXCs.

B mporpaMme 1o MareMaTHMKe YYTEHBI WJIEH ¥ IIOJIOKCHUS KOHLENLUH Pa3BUTHS MaTeMaTHYeCKOro
obpazoBanus B Poccuiickoit @enepanuu. B cooTBeTCTBUYM ¢ Ha3BaHHEM KOHLETLIUH, MaTeMaTHUeCcCKoe 00pa3oBaHue
JOJDKHO, B YacTHOCTH, TPENOCTABIATh KaXIOMY OOY4YaromeMycsl BO3MOXKHOCTh JOCTIDKCHHS yPOBHS
MaTeMaTHYeCKUX 3HAHUH, HEOOXOAMMOTO Ul JallbHEHIIeH ycremHoH xu3Hu B obmiecTBe. lIMeHHO Ha perieHue
9TOI 3a7a4M HalleJieHa porpaMMa 1o MaTeMaTuke 0a3o0BOro YpOBHSI.

MaremaTiKa — ONOPHBIM MNpeaMeT Ui M3YYEHHS CMEXHBIX IUCHUIUIMH, YTO JeNacT 0a30BYIO
MaTEeMaTHYECKYIO TTOTOTOBKY HEOOXOIUMOM.

ITpakThdeckass TMOJE3HOCTh MaTEMaTHKH  OOYyCIOBJICHa HAIW4YWEM  MHPOCTPAHCTBEHHBIX  (OPM,
KOJIMYECTBCHHBIX OTHOLICHUH, 3KOHOMHYECKHX pacyeToB; HEOOXOIMMOCTHIO MAaTEMaTHYeCKHMX 3HAHUH B
MOHVMAaHWU TIPUHIMIIOB YCTPOWCTBA M HCIIOIHb30BAaHMS COBPEMEHHOM TEXHHKH, BOCHPHUATHS M HHTEPIPETAIHS
pa3HO0Opa3HOH conManbHOM, SKOHOMUYECKON NH(pOpMaNnH; MPaKTHIECKUX MPUEMOB T€OMETPHUIECKUX U3MEPEHUH
Y MIOCTPOCHUM, YUTEeHHsT HHYOPMALIUH, TPECTABICHHON B BUJE TaOJIUII, AUArpamMm U rpauKoB.

[MpumMeHeHne MaTeMaTHYECKOTO CTWIS MBIIUICHHS, TPOSBISAIONIEIOCS B OINPEACIEHHBIX YMCTBEHHBIX
HaBbIKax, MpUEMax U METOJax MBIIUICHUS YeJIOBEKa, polieccax 0000IIeHHs U KOHKPETH3alluH, aHaIn3a U CHUHTE3a,
KiIaccuPuKalMu M CUCTEeMaTH3aluK, a0CTparMpoBaHMs M aHAJOrMH Kak (DOPMHPOBAHUU aITOPHUTMHYECKOM
KOMIIOHEHTHl MBIIIICHUsT M BOCIUTAaHMM yMEHHMH JAEHCTBOBAaTH [0 3aJaHHBIM aJITOPUTMaM, MO3BOJISIOIIEH
COBEPIICHCTBOBATH U3BECTHBIE M KOHCTPYNPOBATh HOBbIE. OOBEKTH MATEMAaTHUECKUX YMO3AKIIOUEHHUH, TPaBIIIa UX
KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAaHU3M JIOTHYECKHX IIOCTPOCHHUH, CIOCOOCTBYIOT BBHIpaOOTKE YMEHHUH
(hopMynHpoBaTh, 0OOCHOBBIBATH M JIOKA3BIBATh CYKACHUS, TEM CAMBIM Pa3BHBAIOT JIOTHUECKOE MBIIIICHHUE.

OOy4eHne MareMaTHKE KaK BO3MOXKHOCTh pa3BUTHA y OOydalommuxcs TOYHOHM, palMOHAJIBHOH U
nH()OPMATUBHON peun, yMEHHs OTOMpaTh HauOOJIee IOAXOMISAINNE S3BIKOBBIC, CHMBOJIMYECKHE, TpaduuecKue
CpEeACTBA AJIsl BRIPAXKCHNUS CYKIEHUH W HATJISTHOTO MX MIPEACTaBIICHUS.

OOuiee 3HAKOMCTBO C METOJaMH IO3HAHUS JEHCTBUTEIBHOCTH, MpPEACTaBICHUE O MPEIMETe M METOHe
MaTeMaTUKH, €ro OTJMYHS OT METOJOB €CTeCTBEHHBIX M T'yMaHHMTApHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHs
MaTeMaTUKH JJIsl PELICHUs] HAYYHBIX U MPHUKJIaJHbIX 3a/J1a4 KaK HEOOXOAMMBIH KOMIIOHEHT OOILEH KyIbTyphI.

N3yuenne MaTeMaTHKH CHOCOOCTBYET 3CTETHUECKOMY BOCHHTAHUIO YEJIOBEKA, MOHMMAaHMIO KPacOThHl U
U3SIECTBA MATEMATHYECKUX PACCYKACHHUH, BOCIIPHUATHIO T€OMETPHUECKHUX (OPM, YCBOSHHIO HJIEHM CHMMETPHH.

[TpuoputeTHBIMHU 1IETIIME 00yueHHs MaTeMaTuke B 10—11 knaccax Ha 6a30BOM ypOBHE SIBISIOTCS:

(opMHpOBaHUE IEHTPAIBHBIX MAaTEeMaTHYECKUX MHOHATHH (YWCIO, BEIWUYHMHA, T'€OMEeTpHUecKas (Qurypa,
NIepeMeHHas!, BEpOSATHOCTh, (DYHKIIHS), 00€CIIEINBAIOIINX TPEEMCTBEHHOCTh M MIEPCIICKTHBHOCTh MAaTEMaTHIECKOTO
00pa3oBaHUs 00yUYAIOIIHXCS;

noJiBe/icHne 00yJalomMXcsl Ha JOCTYITHOM JUI HMX YPOBHE K OCO3HAHHIO B3aUMOCBSI3M MaTEMaTHKU H
OKPYKaIOIIEro MUpa, MOHMMaHNE MaTeMaTHKH KaK 4YacTH 0OIIel KyJIbTYphl YeIOBEUECTBa,;

pa3sBUTHE MHTEIUIEKTYAIBHBIX M TBOPUECKHUX CIIOCOOHOCTEH OOydarouuxcs, MO3HaBaTeIbHOW aKTHBHOCTH,
UCCJIEJIOBATEIbCKUX YMEHUI, KpUTHYHOCTH MBILIJICHUS, HHTEpECca K M3yUYeHHIO MaTeMaTHKH;

(opmupoBaHre GYHKINOHATLHON MaTeMaTHIECKOM IPaMOTHOCTH: YMEHHS PAcIIO3HABATH MaTEMaTHUECKUE
aCMeKThl B PpeallbHbIX JKU3HCHHBIX CHUTYallMsIX M IPU HW3YYCHUH JPYruX Y4eOHBIX IPEIMETOB, MPOSBICHHS
3aBHCUMOCTEH W 3aKOHOMEPHOCTEH, (OPMYyNIHpOBaTh WX Ha SI3BIKE MATEMaTHKH W CO3/1aBaTh MaTeMaTHYCCKHE
MOJICIH, TPUMEHSATh OCBOCHHBIH MaTeMaTH4YeCKWil ammapar Ui pelleHHs pPaKTHKO-OPUeHTHPOBaHHBIX 3ajad,
MHTEPIPETHPOBATh U OLIEHUBATH MOIYYSHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIMHUSAMHU cojepkaHus mMaremMaTuku B 10—11 kmaccax sBisitores: «Huciaa v BBIYUCIECHUS»,
«Anrebpa» («Anredpandeckue BEIpaKeHUS», «YpaBHEHHS U HEPAaBEHCTBa»), «Hauaa MaTeMaTHieckoro aHaan3ay,
«'eomerpust» («'eomerpuueckne Gurypsl MW HUX CBOHCTBa», «l3MepeHHe TreOMETPHYECKUX BEJIUYUHY),
«BepositHocTh 1 craTHcTHKa». Conep)kaTelbHbIE JIMHUM PAa3BUBAIOTCS TapajljieNIbHO, KaXIas B COOTBETCTBHHU C
COOCTBEHHOH JIOTMKOM, OHAKO HE HE3aBHCHMO OJIHa OT JPYrod, a B TECHOM KOHTaKTe W B3auMojewcTBuu. Mx
00BeIUMHIECT JIOTWYECKas COCTAaBIAIONIAs, TPAAWIMOHHO TMPHCYIIash MaTeMaTHKe U TPOHU3BIBAIONIasl BCe
MaTeMaTHUeCKne Kypchl U cojaepkarenbHble TuHuU. ChopmymupoBanHoe B PI'OC COO TpebOoBaHMe «BIaJCHHE
METOAAMH JOKA3aTeNbCTB, AJTOPUTMAMHU DELICHHS 3ajad, yMeHHe (OpMYyIHpPOBATH OMPEACICHHUS, aKCHOMBI U
TEOPEMBI, IPIMEHSTh UX, IPOBOJIUTH JOKA3aTEIbHBIC PACCYKACHHUS B XOJE PEIICHUS 331ad» OTHOCHTCS KO BCEM
y4eOHBIM KypcaM, a (JOpMHPOBAHHE JIOTHUECKUX YMEHHMH paclpesenseTcs 10 BCEM rojaM OOydeHHS Ha ypOBHE
cpenHero o0mero oopa3oBaHusI.

B cootBerctBun ¢ ®I'OC COO martemarnka siBisieTcss 00s3aTEIbHBIM NPEIMETOM Ha JaHHOM YPOBHE
obpazoBanus. IIporpaMMoii o MaremMaTuke NpeaycMaTpUBaeTcs W3ydeHue ydeOHoro npenmera «MarteMaTHKa» B
paMKax Tpéx y4eOHBIX KypcoB: «AireOpa M Hayajla MaTeMaTHYeCKOro aHaiauza», «I'eomerpus», «BeposTHOCTh U



cTaTHcTHKa». DOPMUPOBAaHHE JIOTHUECKUX YMEHHH OCYIIECTBISETCS HA MMPOTSDKCHUH BCEX JIET OOyUCHNS HA YPOBHE
cpemHero o0mero oOpa3oBaHys, a JIEMEHTHI JIOTHKH BKJIIOYAIOTCS B COEPKAHUE BCEX HA3BaHHBIX BBIIIE yUCOHBIX
KypCOB.

Oomiee yrcIo 9acoB, PeKOMEHIOBAHHBIX IS H3y4eHus mateMaTuku — 340 gacos: B 10 kimacce — 170 gacoB
(5 gacoB B Henemo), B 11 kimacce — 170 gacoB (5 4acoB B HEZCIIO).

B OOIT COO mpenycMOTpEeHO HETMOCPEACTBEHHOE IMPHMEHEHHE IIPH pealn3alud 00S3aTeNbHOW YacTH
OOIl COO oenepanbHOil paboueil mporpaMmbl Mo ydeOHOMY Kypcy «Anredpa M Hadajlla MaTeMaTHYECKOTO
aHaIHM3a».

VYueOHblil Kypc «Anredpa W Havana MaTeMaTHYECKOro aHaIM3a» 00ecleynuBaeT HHCTPYMEHTAIbHYIO 0a3y
JUIL HM3YYCHMsT BCEX ECTECTBEHHO-HAYYHBIX KypcOB, (OpPMHUpYET JIOTMUECKOe MW abCTPaKTHOE MBIIUICHHUE
o0ydJaromuxcsi Ha YPOBHE, HEOOXOIMMOM JJIsi OCBOGHHUS Y4eOHBIX KypcOB HH(OPMATHKH, OOIIECTBO3HAHMS,
HCTOPHH, CIIOBECHOCTH. B pamkax yueOHOTro Kypca «Anredpa v Havajia MaTeMaTHYECKOTO aHali3a» 00ydaroluecs
OBIIA[ICBAIOT yHUBEPCATIBHBIM SA3BIKOM COBPEMEHHOH HayKW, KOTOpas (OpPMYJIHPYET CBOM IOCTH)KCHHS
B MaTeMaTHYECKOU opme.

VYueOHbIli Kypc anreOpsl M Hadyal MaTEeMaTHUECKOTO aHaIW3a 3aKIaJbIBacT OCHOBY JUIS YCIICIIHOTO
OBJIaJICHUS 3aKOHAMH (PU3MKH, XUMHHU, ONOJIOTHH, TOHUMAHUsI OCHOBHBIX TCHICHIINH SKOHOMUKH U OOIECTBCHHON
JKU3HHU, TO3BOJSIET OPHUEHTHPOBATHCA B COBPEMEHHBIX HU(POBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO
UCTIONIb30BaTh MX B TMOBCEJHEBHOH KM3HM. OBIajeHNe aOCTPAKTHBIMU M JOTUYECKH CTPOTHMH MaTeMaTHIECKUMHU
KOHCTPYKIHUAMU pPAa3BHUBACT YMCHHUE HAXOAUTb 3aKOHOMEPHOCTH, 06OCHOBI)IBaTI) HUCTUHHOCTb YTBCPKIACHUA,
UCIIONIb30BaTh O000OIIEHHEe W KOHKPETH3alMIo, a0CTparupoBaHHWE W AaHAIOTHI0, (OPMHUpPYET KpeaTHBHOE |
KPUTHYECKOE MBILUICHHE. B Xole M3yueHMs: anreOpbl M Hayal MaTeMaTHYeCKOrO aHajiu3a Ha ypOBHE CPEIHETO
o01ero oOpa3oBaHusi 00y4YalOIIMECs IMOJIYYAIOT HOBBIM OIBIT PEIICHMs NPUKIAIAHBIX 33/1a4, CAMOCTOSTEIHHOTO
TMOCTPOCHUA MAaTEMATUYCCKUX Moueneﬁ PpCajlbHbIX CI/ITyaHHﬁ 1 UHTCpHIpETALIUH MMOJTYUCHHBIX pemeHHﬁ, 3HAKOMATCS
C TpUMEpaMH MaTeMaTHYECKHX 3aKOHOMEpPHOCTEHl B MpUpOJAE, HAayKe H B HCKYCCTBE, C BBIJAIONIMMHUCS
MaTEeMaTHYECKUMH OTKPBITHAMH U X aBTOPaAMH.

VYueOHbIil Kypc anreOpsl 1 Hadall MaTeMaTHYECKOTO aHallu3a 00JajaeT 3HAYUTEIbHBIM BOCIHTATEIBHBIM
MOTEHIMAJIOM, KOTOPBIH peann3yeTcst Kak 4epe3 y4eOHbII MaTepHall, ClIocOOCTBYIOINH (GOPMUPOBAHHUIO HAYTHOTO
MHPOBO33PEHHS, TaK U Yepe3 CHeHUPHUKY YIeOHOH AeATeIbHOCTH, TPEOYIOIEH CaMOCTOSTEIbHOCTH, aKKYPaTHOCTH,
MPOJIODKUTEIIFHON KOHIIEHTPAlMK BHUMAHHS U OTBETCTBEHHOCTH 32 ITOJIydEeHHBIN pe3yJbTar.

B ocHoBe meronuku o0ydeHHs anredpe M HadajgaM MaTeMaTHYeCKOTO aHallu3a JIEKHT JesITeIbHOCTHBIN
MIPUHITAI O0yYCHHUS.

B crpykType mporpammbl no airebpe M HadanaM aHajdu3a BBIISNSIOTCS CIEIYIOIINE COJEepIKATENbHO-
Meronuueckue JuHuM: «Hucna u BeraucieHus», «PyHKuKu U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Havama
MaTeMaTHYecKoro aHainmuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEP)KATEIbHO-METOIUYECKHE JIMHUU
M3Y4YarOTCsI Ha TPOTSHKCHUH JBYX JIET 00yUYCHHs HA YPOBHE CpenHero ooiiero oopasoBanus. JlaHHbIH yaeOHbIH Kype
ABJISIETCS MHTETPaTUBHBIM, OOBEAMHsS B cebe comep’kaHne HECKOJIBbKHX MaTeMaTH4YeCKHX AWCIMIUIMH: anredpa,
TPUTOHOMETPHS, MAaTEeMaTH4YEeCKUH aHalN3, TEOpHs MHOXKeCTB M Apyrue. OOydarommecs: OBIaAEBAIOT IIMPOKAM
MaTeMaTHYeCKUM allllapaToM, y HHX IIOCIeIOBATENFHO (DOPMHUPYETCS M COBEPLICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYEeCKyl0 MOJIENb PealbHOH CHUTYyallMH, NMPUMEHATh 3HAHMS, MOJYyYeHHBIE B ydeOHOM Kypce «Anredpa
W Hauaja MaTeMaTHYeCKOTO aHaln3a», IS PElIeHUS CaMOCTOSATEIbHO C(HOPMYIMPOBAHHON MaTeMaTHYECKOH
3aJ1a4H, a 3aTeM MHTEPIPETUPOBATH MOTYUYCHHBIH pe3ybTar.

CopnepxaTespHO-MeTOMUeCKass JIMHUS «Yucia M BBIYMCIEHHS» 3aBepliaeT (HOPMHUPOBAHHE HABBIKOB
WCTIONIb30BaHUs JIEHCTBUTENBHBIX YHCEN, KOTOpOoe ObUIO HA4aTO Ha YpOBHE OCHOBHOTO 00Imero obpazoBanus. Ha
YpOBHE CpeaHero oomiero o0pa3oBaHust 0coboe BHUMaHKE yAeIseTcs (OPMHUPOBAHHUIO MTPOYHBIX BBIYHUCIATEIBEHBIX
HABBIKOB, BK/IIIOHAKOIIHMX B ce0sl HCITOIL30BaHKE Ppa3InYHbIX q)OpM 3aIlmcu }leﬁCTBHTeHBHOFO quciia, yMCHHEC
panMoOHATIBHO BBIMOJIHATH ACHCTBHS C HAMH, A€TaTh NMPHUKHIKY, OIEHUBATh pe3yipTaT. OOyyaromuecs MOIyqaroT
HaBBIKHM NPHOJIVKEHHBIX BBIYMCIICHUH, BBITMOJHEHUS JICHCTBUH C YHMCIIaMHM, 3alIMCAaHHBIMU B CTaHIApTHOH Qopme,
MCIIOJIb30BAaHMSI MATEMaTHYECKUX KOHCTAHT, OLICHUBAHUS YNCIIOBBIX BBIPAKEHUI.

ConeprxatesnbHasi JIMHAS «YPaBHEHUs] U HEPABEHCTBA» peallM3yeTcsi Ha MPOTSHKEHUH BCEro OOydeHHs Ha
YPOBHE CpejHero odmiero o0pa3oBaHUs, MOCKOJIBKY B Ka)KJOM pazjelie IPOrpaMMBbl NPEIyCMOTPEHO pelleHne
COOTBETCTBYIOIIMX 3agad. OOydaromuecs OBJIA/IEBAIOT Pa3IMUYHBIMU METOAAMH PEIICHUS LEIbIX, PAUOHAIbHBIX,
MPPALOHATBHBIX, IOKa3aTEJIbHBIX, JIOTApUYMUUECKHX M TPUTOHOMETPUYECKHUX YpPaBHEHHUH, HEPaBEHCTB M HX
cucreM. IlodydeHHBIE YMEHHS HCHOIB3YIOTCS MPH UCCIIEIOBAHMH (YHKIMI C MOMOIIBIO ITPOMU3BOIHON, PEUIICHUN
NMPpUKJIaJHBIX 3aJa4 U 3aJjla4 Ha HaXO0XICHUC HanOOJBIINX W HAWMEHBIINX 3HAYECHUH (pyHK[II/II/I. ﬂaHHaﬂ
coJiepXKaTenbHasl JIMHHUSA BKIIOYaeT B cebs Taroke (OPMHPOBAHHE YMEHHUH BBINOMHATH PAacd€THl 1Mo (hopMmyiam,
npeoOpa3oBaHMsl IETbIX, PANUOHAIBHBIX, WPPALMOHAIBHBIX W TPUTOHOMETPHUUYECKUX BBIPAKEHHH, a TaKKe
BBIPDAKCHUH, COAEPIKALINX CTENEHH M yorapudmel. B xone m3ydeHms anreOpandeckoro marepuana MPOHCXOAUT
JanbHEHIIee Pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUICHHUS OO0YdJaromuxcs, (OPMHUPYIOTCS HaBBIKU
JEIYKTUBHBIX PAacCy)XICHUH, paOdOTBl C CHMBOJBHBIMH (OpMaMH, MpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEH B BHJE PAaBEHCTB M HepaBeHCTB. AureOpa npemiaraet 3pQeKkTUBHbIE MHCTPYMEHTHI Ul PELICHUS
NPaKTHYECKUX ¥ €CTECTBEHHO-HAYYHBIX 3a]a4, HarJISHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK SI3bIKa HAYKH.



CogneprxaTtenpHO-MeTOAMYECKAs THHUS «DyHKIUHN U rpaIKu» TECHO MEPEIUIETAETCs ¢ APYTHMH JINHUAMHI
y4eOHOTO Kypca, NMOCKOIbKY B KaKOM-TO CMBICJIE 3aafT IMOCIIEN0BATEIFHOCTh M3YUYCHUs MaTepuana. MzydeHne
CTETIEHHOH, ITOKAa3aTeIbHOH, JOTapu(pMHUIECKOil W TPUTOHOMETPHUYECKUX (YHKIUH, WX CBOWCTB M TPa(HKOB,
UCTIONb30BaHNE (PYHKIMH IS peIeHUs 3aJad U3 APYTHX y4eOHBIX IPEIMETOB M PEaTbHON JKU3HH TECHO CBA3aHO
Kak ¢ MaTeMaTHYECKUM aHAJIM30M, TaK M C PEIICHHEM YpaBHEHHH M HepaBeHCTB. IIpu 3ToM Oonbloe BHUMaHHUE
ynaensercss (OpMHpPOBAaHHIO yMEHHS BBIPaXaTh (POpMyIaMu 3aBUCHMOCTH MEXKAY Pa3MYHBIMH BEIHYNHAMH,
UCCIe/oBaTh IOJy4YeHHbIE (YHKIMH, CTPOUTh MX rpaduku. Marepuan cojepkaTelbHOW JIMHUM HalelleH Ha
pa3BUTHE YMEHHH W HaBBIKOB, MO3BOJLSIIOLIMX BBIPAXKATh 3aBHCUMOCTH MEXJy BEIMYMHAMHU B Pa3IM4YHON (opme:
AHAJIMTHYECKOH, rpaduueckoil U ciioBecHOil. M3ydyeHne marepuana cnocoOCTBYET Pa3sBUTHIO aITOPUTMHYECKOTO
MBIIIIEHHS, CIIOCOOHOCTH K 000O0IIEHNIO 1 KOHKPETU3AIINH, UCTIONb30BAHHIO aHAJIOTHIL.

ConepkarenbHasd nuHUS «Hauana mMaremMaTHuecKoro aHajau3a IMO3BOJIIET CYIIECTBEHHO PAaCUIMPUTh KPYyT
KaK MaTeMaTU4eCKUX, TaK ¥ MPUKIATHBIX 3a/1a4, JOCTYNHBIX 00YJaroUUMCs, Y KOTOPBIX MOSIBIIAETCS BO3MOXKHOCTh
WCCIIENIOBaTh M CTPOUTH rpadyku (YHKIHUH, ONPEACsITh MX HAHOOJBIINE W HAUMCEHBINNE 3HAYCHUS, BBIUHCIIATH
wionaan Guryp n o0bEMBI TEI, HAXOANTH CKOPOCTH M YCKOpeHUs nporeccoB. CoaeprkaTenbHas TMHUS OTKPBIBACT
HOBBIE BO3MOXXHOCTH IIOCTPOEHHMs MAaTEMAaTHYECKHX MOJENEH pPEanbHbIX CUTyallMi, HaXOXKICHHS HAWIy4dlIero
pellleHHss B MPHUKIAAHBIX, B TOM YHCJIE COLHUAIbHO-DKOHOMHYECKHX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYECKOTO aHalli3a CIHOCOOCTBYET Pa3BHTHIO aOCTPAKTHOTO, (OPMAIBHO-JOTHYECKOTO W KpPEaTHBHOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMEHHWH paclo3HaBaTh IIPOSBICHHUS 3aKOHOB MAaTEeMAaTHKH B HAayKe, TEXHHKE H
uckyccrBe. OOyyaronyecs: y3HaOT O BBIJAIOUIMXCS PE3yJbTaTax, MOJIYUYEHHBIX B XOJA€ Pa3BUTHS MAaTEeMaTHKH Kak
HayKH, ¥ UX aBTOpax.

ConeprkaTenbHO-MeTOIMYECKas JIMHUS «MHOXECTBa M JIOTHKa» B OCHOBHOM IIOCBAIIEHA 3J€MEHTaM
TEOPUH MHOXECTB. TeopeTHKO-MHOKECTBECHHbIE MIPEICTABICHHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHKH
U TIpeluIaraoT HanboJiee YHUBEPCAIBHBIH SI3bIK, OOBEIUHSIONINI BCE pa3/ielibl MAaTEMaTUKU U €€ MPUIIOKeHUH, OHU
CBSI3BIBAIOT Pa3HbIE MaTEMaTHYECKHE IUCLUIUIMHBI B €AMHOE Ieyioe. BaxkHO maTh BO3MOXKHOCTH OOydaromeMmycs
MOHUMATh TEOPETUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MAaTE€MAaTHKH W HCIOJIb30BaTh €ro MAJs BBIPAXKECHUS
CBOHMX MBICIIEH.

B yuebHOM Kypce «Anrebpa W Hadala MaTeMaTHYECKOTO aHAlM3a» IPHCYTCTBYIOT TAaKKE OCHOBBI
MaTeMaTHYECKOTO MOEINPOBAaHMUS, KOTOPbIE NMPU3BaHBI CPOPMHUPOBATh HABBIKM IOCTPOCHUS MOJCICH peaTbHBIX
CUTYyallMid, MWCCIeOBaHMA O3THUX MOJENICH C MOMOIIBIO anmapara aiareOpbl M MaTeMaTHYecKOTro aHajiu3a H
MHTEPIPETANHU MOJYYCHHBIX Pe3yIbTaTOB. 3aJaHUs BKIIOYEHBI B KKIBIN M3 pa3fesioB IPOTPAMMBI, MOCKOIBKY
BECh MaTepHai y4eOHOro Kypca ImHUPOKO MCIOIB3YeTCs I PelIeHNs IPUKIIaAHBIX 3aaa4. [Ipu pemeHnn peanbHbIX
MPaKTUYEeCKUX 3a7ad oOydaromuecss pa3BUBAIOT HAOMIONATEIFHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIIOJIB30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETH3MPOBaTh Mpodiemy. JlesTenbHOCTh MO
(hOopMHUPOBAHMIO HABBIKOB PEIICHHUS MPUKIIAJHBIX 337a4 OPTaHMU3YeTCs B MPOILECCe M3YUCHMS BCEX TeM Y4eOHOro
Kypca «AnreOpa 1 Hagajla MaTeMaTHIeCKOTO aHAIN3ay.

OOmee 4YHCIO YacoB, PEKOMEHJIOBAHHBIX JUIA H3ydeHHs Yy4eOHOro Kypca «Anrebpa W Havana
MaTeMaTHYeCKoTro aHaim3a», — 170 vacoB: B 10 kimacce — 68 vacoB (2 waca B Henemo), B 11 kimacce —102 gaca (3
gaca B HEJIEIIO).

COJAEPKAHUE YYEBHOTI'O IIPEJIMETA
10 KJIACC

UYucna u BBIYHCICHUS

Panonanehble uncna. OOBIKHOBEHHBIE M JECSTHYHBIE IPOOH, MPOLEHTHI, OECKOHEYHbIE MEPUOAMYECKUE
Ipobu. ApudMeTHUeCKHe OTepaluy ¢ palioHaIbHBIMKA YHCIaMH, MPEeoOpa3sOBaHUs YHCIOBBIX BBIPAKECHUU.
[Ipumenerne npobel 1 MPOLEHTOB IS PEIIeHUs MPUKIIAJHBIX 33a]ad U3 PA3IUIHBIX OTpacie 3HaHWHA U pearbHON
KU3HH.

JeiicTBuTensHbIe uYuclia. PannoHanbHBIE W HppalMOHATBHBIE dYHCHIA. ApH(OMETHYECKHE OIepalu C
JIEWCTBUTENLHBIMU YHCIIaMH. [IprOIKEHHBIC BEIYMCIICHHS, TIPAaBUIa OKPYTJICHHUS, IPUKHIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUM.

Crenienp ¢ nenbM nokaszareneM. CranmapTHas ¢opma 3armicu AeHCTBUTEIBHOrO 4Yuciia. lcrmoss3oBaHue
MOAXOASIIEH POPMBI 3aIMCH JEHCTBUTEIBHBIX YHCEJ TSI PELICHHUS IPAKTHYECKUX 33/1a4 U NTPECTaBICHHS JTaHHBIX.

Apundmernueckuii KOpeHb HaTypalbHOW cTeneHu. JlefcTBust ¢ apudMeTHIecCKUMH KOPHSIMH HaTypaJbHOM
CTEIEHHU.

CuHyc, KOCHHYC M TAaHICHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, AapKTAHTE€HC YHCJIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA

ToxaecTBa 1 TOXAECTBEHHbBIE TPEOOPa30BaHN.

IIpeoOpazoBaHe TPUTOHOMETPHIECKUX BbIpaKeHIH. OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYIIBL.

YpaBuenue, kopeHb ypaBHeHus. HepaBeHCTBO, pellieHne HepaBeHCcTBa. MeTo; MHTEPBaJoB.

Perenne nenbix v 1poOHO-PAIMOHANBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne uppanuoHanbHbIX YpaBHEHUH U HEPABEHCTB.

Pemenne TpUroHoMeTpUUECKUX YpaBHEHUI.



IIpuMeHeHHe ypaBHEHUII M HEPABEHCTB K PEIICHMIO MAaTEMaTHYECKUX 3aJad M 3aJad M3 PA3IUYHBIX
oOnacTeif HAyKH U pearbHON KU3HU.

OYHKIUH U TPaQUKH

Oynkius, cnocoOsl 3ananns GpyHkuuu. ['paduk Gyrakiun. Bzanmuo oOpaTHbe QYHKITHH.

OO6nactp ompeneneHUss W  MHOXKECTBO 3HaueHWH ¢yHkumu. Hymnm ¢dyexmun.  [IpomexyTku
3HAKOIIOCTOSTHCTBA. UETHBIC U HEUETHBIEC ()yHKITHH.

Crenennasi pyHKIMS ¢ HaTypaJbHBIM M LIENbIM MokaszarteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpadux
KOpHS N-Oi CTENEeHH.

TpuronoMerpuyeckasi OKpy>KHOCTb, OTIpEJIe/ICHUE TPUTOHOMETPUIECKUX (PYHKIMIT YMCIOBOTO apryMeHTa.

Hauana maTemaTHueckoro aHanusa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCIIE0BATEIbHOCTEH. MOHOTOHHBIE TIOCIIEI0BATEILHOCTH.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoneuHo yObIBaromas reoMeTpuyuecKas Mporpeccus.
Cymma OecKOHEYHO yOBIBAIOIICH reoMeTpHUIeckoil mporpeccun. QopMynna CIOXKHBIX MPOIEHTOB. Mcmons3oBanue
MPOTPECCUU JUTA PELICHHUS PeabHBIX 3a/1a4 MPHUKIIAJHOTO XapakTepa.

MHokecTBa 1 JIOTHKa

MHoxecTBO, omepauuu Haja MHoxecTBamu. Juarpammbel Oiinepa—Benna. IlpuMeHeHue TeopeTHKO-
MHOKECTBEHHOI'O ammapaTta Uil ONUCAHMs PEalbHBIX MPOLECCOB M SIBICHMM, NMPH PELICHWU 3a1a4 U3 APYrHX
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO.
11 KJIACC

Uucna v BBIYUCIICHUSA

Hatypanbnble u nensie uucna. [Ipu3Haky JeNMMOCTH LIEIBIX YUCEIL.

CremneHsp C pallMOHaAIBFHBIM MOoKa3areneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecITHIHBIE ¥ HATypalbHbIC JIOTapHU(pMBIL.

YpaBHEHUs 1 HEpaBEHCTBA

[IpeoOpazoBanue BBIpaXKEHHUH, COEPIKAINX JIOTAPUPMBI.

[IpeobpazoBanue BhIpaKEHHUH, COJIEPIKAIINX CTEIICHH C PAllMOHAIBEHBIM MTOKa3aTEIIEM.

IIprMeps! TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazaTenbHbIE ypaBHEHHs U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHS 1 HEPABEHCTBA.

CucTeMbl THHEHHBIX YpaBHEHHUN. PenieHre npukia HbIX 33/1a4 ¢ IOMOIIBI0 CUCTEMbI IMHEHHBIX YPaBHECHUH.

CucTeMbl U COBOKYITHOCTH PAI[HOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpumeHeHre ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUIO0 MAaTeMaTHUECKUX 3a/1ad U 3a/1a4 U3 Pa3ITHIHBIX
o0acTell HayKH U peasbHOHN JKU3HU.

OYHKIUH U TpapuKH

Oynxuns. [lepnonmueckne ¢pyHkyun. IIpoMexyTKn MOHOTOHHOCTH (yHKIMH. MakcHMyMBl 1 MHUHHUMYMBI
¢ynkiun. Hanbonpee 1 HanMeHblIee 3Ha4eHHE (DYHKIMN Ha TIPOMEKYTKE.

Tpuronomerpuyeckne QyHKINH, X CBOWCTBA U rpaduKy.

[ToxazarenbHas u orapudmMuieckast QyHKIUH, UX CBOWCTBA U rpaduky.

Hcnons3oBanue rpadukoB GYHKIMN I PEIICHHUs YPaBHEHNH 1 JIMHEHHBIX CHCTEM.

Hcnons3oBanue rpadukoB QyHKIUHA AJIs1 HCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT
MY PEIIeHUH 3a]1ad U3 APYTUX Y4eOHBIX MPEAMETOB U PEaTbHOM KHU3HH.

Hauvana maTemaTiueckoro aHaau3a

Henpepsieable QyHKITNH. MeTOA HHTEPBATIOB IS PELICHNS HEPABEHCTB.

IIponsBonnas pynkimn. ['eomerprdecknii ¥ PU3MUECKUIA CMBICI IPOU3BOJHOM.

IIpon3BosaHbIe AreMEHTAapHBIX (GyHKINH. DOpPMYITBI HAXOXKAECHUS MPOU3BOAHON CYMMBI, MPOM3BEACHUS
YacTHOTO (DyHKIIHH.

[IpumeHnenne NpOW3BOIHOM K MCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxnenne
HanOOJIBIIEr0 1 HAUMEHBILETO 3HAaUCHUS PYHKIIMU Ha OTPE3KeE.

IIpuMeHeHre NPOU3BOAHOW JUIsI HAXOXAEHUS HAWIYYIIEro pEUIeHUs B MNPUKIAAHBIX 3ajadax, ajst
OTIpeZIeIeHusI CKOPOCTH TIpOIiecca, 331aHHOTO (hOpMYJIOH Wit TpaduKoM.

[lepBooOpaznas. Tabmuna nepBooOpa3HbIX.

WHrerpan, ero reoMeTpudecknii W (Qu3MUeckuii cMbIcha. BreluucneHue wuHTerpanma 1o  Gopmylie
Hetorona—Jleitbnnma.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O TIPEJMETA
B pesynmpraTe W3ydYeHHs MaTeMaTHKH Ha YpOBHE CpeaHero obmiero oOpa3oBaHus y oOydaromerocss OymyT
chOpMHUPOBAHBI CIECAYIOIINE JIMYHOCTHbIE Pe3yIbTaThI:
1) rpakIaHCKOrO BOCIIUTAHUS:
c(OpPMUPOBAHHOCTh TI'PAKAAHCKON MO3UIMK OO0Y4YaloIIerocs Kak akTUBHOTO W OTBETCTBEHHOI'O 4JICHA

POCCHICKOTO 00IecTBa, MPEJCTABICHHE O MaTeMaTHYECKHX OCHOBaX (PYHKIMOHMPOBAHWS Pa3jIMUHBIX CTPYKTYP,
SBJICHUH, TPOLENYp TIPaXAaHCKOro obuiecTBa (BHIOOPHI, ONPOCH M JpPYyroe), YMEHHE B3aWMOIEHCTBOBAThH C



COILIMATBHBIMI HHCTUTYTaMH B COOTBETCTBHU C UX (PYHKIMSIMH U Ha3HAYCHUEM;

2) HaTPHOTHIECKOTO BOCTIUTAHHUS:

c(hOpMUPOBAHHOCTE POCCUICKOHN T'pakJaHCKOW MACHTUYHOCTH, YBaXEHHUS K MPOIIIOMY M HACTOSILEMY
POCCUICKON MaTEMaTHKH, LIEHHOCTHOE OTHOLIEHHE K IOCTMIKEHMSM POCCUICKUX MAaTeMAaTUKOB U POCCHUUCKON
MaTEeMaTHYECKOH IIKOJIBI, HCIOIb30BaHNE STHX JOCTIKEHUH B JPYTHX HayKaX, TEXHOJOTHAX, c(hepax IKOHOMUKH;

3) AyXOBHO-HPABCTBCHHOTO BOCIIUTAHHUS:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapojaa, chopMHUpPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHMS,
9THYECKOTO TMOBEACHHS, CBSI3aHHOIO C IPAKTUYECKHM IPUMEHEHHEM JIOCTIDKEHUH HAayKH U AEATEIbHOCTBHIO
yu€HOro, OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYNBOTO OYy/IyIIero;

4) 3CTETUYECKOTO BOCTUTAHUS:

JCTETHYECKOE OTHOLICHHWE K MHpY, BKIIOYAs 3CTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3ajJa4, pelIeHui, paccykIeHnH, BOCHPUMMYHUBOCTh K MaTEMaTHYECKHM aclleKTaM pa3JIMuHbIX BUIOB UCKYCCTBA;

5) pusmyecKoro BOCIUTAHHUS:

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHATh MaTEMaTHUECKHE 3HAHHUSA B MHTEPECAaX 37J0POBOTO U OE30MacHOTO
o0pa3za KHU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (3J0pPOBOE NMHUTAHME, COATAHCUPOBAHHBIA PEKHM
3aHATHH M OTIbIXa, peryispHas (u3nuecKas aKTHBHOCTh), (DM3MUYECKOE COBEPIICHCTBOBAHHE IIPH 3aHATHAX
CIIOPTHBHO-03/I0POBUTENIBHOH JIESITENEHOCTBIO;

6) TpyZOBOrO BOCIIUTAHHS:

FOTOBHOCTh K TPYAY, OCO3HaHHMEC IICHHOCTH TPYIOJIOOWs, HWHTEPEC K pasjauyHbIM  cdepam
npodeccHOHANBHOIM NIeSITeNIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW W e€ NPWIOKEHHSIMH, yMEHHE COBepIlaTh
OCO3HAHHBIM BBIOOp OyAylield MpPOPeccCHH M pealnu30BBIBATH COOCTBCHHBIC JKU3HCHHBIC ILUIAHBI, TOTOBHOCTh W
CIOCOOHOCTh K MaTeMaTHYeCKOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO HAa MPOTSHKEHHU BCEH )KHM3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTUIO B PCIICHUU MPAKTHUICCKUX 3adaqd MaTeMaTU4eCcKoMn HalpaBJICHHOCTH,

7) 9KOJIOTHYECKOT0 BOCIIUTAHHS:

c(OPMUPOBAHHOCTE  3KOJIOTHYECKON  KYJNBTYphHl, IOHMMAaHHWE BIWSHHUSA COIMAIBHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE NPHPOAHON M COLMAIbHOM CpEIbl, OCO3HAHHE IJIO0ATBHOTO XapaKTepa IKOJIOTHYECKUX
npoOJieM, OpHEHTAINs Ha NMPHMEHEHHE MaTeMaTHYECKUX 3HAHUH I pEelIeHHUs 3a/1ad B O0JacTH OKpPY’KaromeH
Cpenpbl, TNIAHUPOBAHHE TIOCTYNIKOB M OLEHKH MX BO3MOXKHBIX MOCJIEACTBHH I OKPYKAIOIIEH Cpelpl;

8) LEeHHOCTH HAYYHOTO MO3HAHUSL:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHsI HAayKH W
0O0ILIECTBEHHOW MPAKTHKH, TOHUMaHHUE MaTeMaTHYECKOH HayKH Kak cepbl YeoBeYeCKON AesATeIbHOCTH, ITANoB eé
pa3sBUTHA W 3HAYUMOCTU JJIsI pa3sBUTUA HUBWIM3AIUH, OBJIAJICHHUC A3BIKOM MAaTCMAaTUKU H MaTeMaTHYeCKON
KyJIbTypOH Kak CpEICTBOM IIO3HAHHS MHpPa, TOTOBHOCTh OCYIIECTBIISITh HPOEKTHYIO U HCCIEIO0BATENbCKYIO
JACATCIBHOCTD MHAUBUAYAJILHO U B TPYIIIIC.

B pesynbrare uzydeHus MaTeMaTHKU Ha YPOBHE CpeqHero obmiero obpazoBanus y oOydaromierocs OyayT
chopMUpOBaHb MO3HABATEIbHbIE YHUBEPCAIbHbIE yueOHbIe AeiiCTBH, KOMMYHHKATHBHbIE YHHBePCAIbHbIE
y4eOHbIe JeiiCTBHS, PeryJIsiTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiiCTBHSI, COBMECTHAsI 1eATEeTbHOCTbD.

VY obyuatomerocss OynyT chOpPMHUpPOBaHBI Clienylonie 0a30Bble JIOTHYECKHE JEHCTBUS KaK dacTh
MO3HABATEJILHBIX YHUBEPCAIBHBIX yUEOHBIX ICHCTBUMH:

BBISBIITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHUECKUX 00bEKTOB, IIOHATHH, OTHOIIEHNH
MEXAy HOHATUSAMH, (OpMyJIMpOBATH ONpENeNeHNUs] MOHSATHH, YCTaHABIMBATh CYLNIECTBEHHBI MpPU3HAK
Kiaccu(UKAIMK, OCHOBAHUS JIJIsi 000OIICHUS ¥ CPABHEHUSI, KDUTEPHU POBOIMMOTO aHAIIN3A;

BOCIIPHHUMATH, (DOPMYIHpPOBATH W MPEOOPa3OBBHIBATH CYXKACHUS: YTBEPAWTEIbHBIE M OTPHUIATEIHHBIC,
€JIMHIYHBIC, YACTHBIE U 00IIHE, YCIOBHEIC,

BBIABJIITE MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBA3M W TIPOTHUBOPEYHUA B (’paKTax, JAHHBIX,
Ha6HIO}IeHI/I$[X 1 YTBEPKACHUAX, IPEAIAraTb KPUTCPHUHU JJI BBIABJICHUA 33KOHOMepHOCTeﬁ H HpOTHBOpC‘IHﬁ;

JIeTIaTh BBIBOJBI C WCIIOJb30BAaHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M MHAYKTHBHBIX YMO3aKIIOYECHUMH,
YMO3aKJIIOUEHHUH 110 aHAJIOTHH;

IIPOBO/IUTH CAMOCTOSITEIBHO J0Ka3aTeNIbCTBA MATEMaTHYECKUX YTBEPKACHUH (IPSIMBIE M OT NMPOTHUBHOTO),
BBICTpaMBaTh apryMEHTAlMIO, IPUBOJUTE MIPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYXKACHHS H
BBIBOJIBI;

BBIOMpaTh cHoco0 pemeHus yueOHOM 3amadyM (CpaBHMBATh HECKOJBKO BApPHAHTOB DEIICHHMS, BHIOMPATh
HanOoJee MOIXOAIIINA C YI6TOM CaMOCTOSATENFHO BBIJICIEHHBIX KPUTEPHEB).

VY oOyugarorierocst 0yayT cOpMUPOBaHbI CleAyIOIKe 0a30BbIE UCCIIEIOBATENLCKHE JICHCTBUS KaK YacTh
MTO3HABATEJIFHBIX YHHUBEPCAIBHBIX YUE€OHBIX TCHCTBHN:

UCTIONB30BaTh BOMIPOCHI KaK MCCIENOBATEICKUNA WHCTPYMEHT IO3HAHHS, (DOPMYJIHNPOBATH BOIPOCHL,
(uKcHupyromye NPOTHBOpEYHe, MNpOoOJIEMy, YCTaHABIMBAaTh KMCKOMOE M JAaHHOE, (OpMHpOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HUILIUIO, MHEHHE;

MIPOBOAUTH  CAMOCTOSITENIFHO — CIUIAHUPOBAHHBIM  OKCHEPHMEHT, HCCIEJAOBaHUE II0  YCTAHOBJIEHUIO
0CcOOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SIBJICHHS, MPOLECCa, BBUIBICHUIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SIBJICHUSIMH, NIPOLIECCAMU;



CaMOCTOATENBHO (HOPMYIHPOBaTH 00OOMIECHHUS M BBIBOJBI TI0 pe3yJIbTaTaM MPOBEASHHOTO HAOIIOICHMUS,
HCCIIEZIOBaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYIEHHBIX PE3YIbTaTOB, BBIBOJIOB M 0000IICHN;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOILECCA, a TAKKE BBIABHIATH MIPEATIONOKEHHUS O €r0 Pa3BUTHH B
HOBBIX yCIIOBHSX.

VY oOyuaromerocst OynyT chopMupoBaHBl yMeHHS padoTaTh ¢ MH(pOpMAIMeld Kak 4acTh MO3HAaBAaTEIbHBIX
YHHUBEPCAJIHHBIX y4eOHBIX IEHCTBUIA:

BBIABIISATE Ne(UIUTH HHpOpMaNWK, JaHHBIX, HEOOXOANMBIX JJIsl OTBETA Ha BOIIPOC U JUISl PEILICHUS 3aJauH;

BBIOMpaTh WH(OpMaLMI0 M3 HCTOYHWUKOB pa3JIMUHBIX THUIIOB, aHAJIM3HPOBaTh, CHCTEMaTH3UPOBATH H
MHTEPIPETHPOBATh HHPOPMAIHIO PAa3IMYHBIX BUAOB U ()OPM IPE/ICTABICHHS;

CTPYKTYpPHPOBaTh HH(OPMALHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (opMax, HILTIOCTPUPOBATH IpadUIecKy;

OLIEHMBATh HAJIEKHOCTH UH(OPMALIUH IO CAMOCTOSITENEHO CHOPMYITHPOBAHHBIM KPUTEPUSIM.

VY obyuaromierocst Oy 1yt copMUpOBaHBI YMEHUS OOILIEHHS KaK YaCTh KOMMYHHKAaTHBHBIX YHHBEPCAIBHBIX
Y9eOHBIX TCHCTBHIA:

BOCIIPUHMMATh U (HOpMynHpOBaTh CYKAECHHUS B COOTBETCTBHM C YCIOBHSIMH M LEJSAMH OOINEHHMS, SCHO,
TOYHO, TPaMOTHO BBIP@XaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M NMHCHBMEHHBIX TEKCTaX, IaBaTh MOSICHEHHS IO XOIY
penIeHus 3a1a4, KOMMEHTHPOBATD OJTyYCHHBIN PE3yIbTaT;

B XOZIe 0OCYXXIICHHS 3a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOH TeMBI, IPOOIEMBI, pelIaeMoi 3a1a4H,
BBICKA3bIBaTh HIEH, HAIECJICHHBIC HA TOWCK PEIICHHUS, COMOCTAaBISATH CBOM CYXKICHUS C CYKACHHAMH IPYTHX
YYaCTHHKOB JWaliora, OOHapyKUBaTh pa3jIM4Me M CXOJICTBO MO3MLHUI, B KOpPpeKTHO# (opme dopmynupoBaTh
pa3HorIacus, CBOM BO3PaKEHUS;

NPEACTAaBISITh PE3YJbTaThl PEIICHMs 3aJa4d, SKCIEPUMEHTA, HCCIEAOBAHUS, MPOEKTa, CaMOCTOSTEILHO
BBIOMPATh popMar BBHICTYIJICHHUS ¢ Y4ETOM 3a/iad IPE3CHTALUHN U OCOOEHHOCTEH ayAUTOPHH.

Y oOyuaromierocst OyayT cGOpPMUPOBAaHBl YMEHHS CaMOOPTaHM3allMM KaK 4YacThb pEryJsTHBHBIX
YHHBEPCAIbHBIX YUCOHBIX AEHCTBUIL:

COCTaBISATh IUIAH, AITOPUTM pEIICHMS 3a/laud, BHIOMpaTh CIOCOO pEmIeHHs ¢ Y4ETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATh BAapHAHTHI PEIICHUH C Y4ETOM
HOBOW MH(OPMALIHH.

Y oOywaromerocst OyayT CcQOpPMHpPOBAaHBI YMEHHS CAMOKOHTPONS KaK 4YacThb PETyJSTHBHBIX
YHHBEPCAIbHBIX YUCOHBIX AEHCTBUIL:

BJIaACTh HaBBIKAMH MMO3HaBaTEILHOM pe(bHeKCI/II/I KakK OCO3HaHHusd COBCPIIACMBIX HeﬁCTBHﬁ n
MBICIIUTENIBHBIX IIPOLIECCOB, MX PE3YJIbTaTOB, BJIAJETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIS IIpolecca H
pe3yJsibTata peleHusl MaTeMaTH4ecKoH 3a1a4u;

NnpeABUACTE TPYAHOCTHU, KOTOPBLIC MOTYT BO3HUKHYTH IIPpU PEHICHHUU 3aadd, BHOCHUTH KOPPCKTHUBLI B
JACATCIBbHOCTS HA OCHOBC HOBBIX O6CTO$[TCJ'H)CTB, JaHHBIX, Haﬁl[eHHI:IX OH_II/I6OK, BBISIBJICHHBIX prﬂHOCTeﬁ;

OIICHUBAThL COOTBCTCTBUE pPE3YyJbTaTa MLNCJIU W YCIOBUAM, 00BSACHITH MPUYUHBI AOOCTHUXXCHUA WJIN
HEJIOCTHXEHUSI Pe3yJIbTaTOB AEATEIBHOCTH, HAXOANTH OIMOKY, 1aBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.

VY obyuaromnierocst 0yayT copMHUpPOBaHBI YMEHUSI COBMECTHOM JIESITEILHOCTH:

MOHMMAaTh M HWCIOJIb30BAaTh NPEHMYIIECTBA KOMAaHJHOM M WHAWBUIYalbHOW pPabOTHI TPH PpEIICHUH
yueOHBIX 3a/1a4, TPUHUMATH LIeJIb COBMECTHOW JESATEIbHOCTH, IIAHUPOBATh OPTAHHM3ALMIO COBMECTHOH paboTHI,
pacnpesensiTh BHABI padOT, JIOTrOBapHBaThCsA, OOCYXKIaTh Hpolecc M pe3ysbTaT paboTel, 0000maTh MHEHUS
HECKOJIbKHX JIIO/IEH;

y4acTBOBAaTh B TPYIIOBEIX (hopMax paboTsl (00CyKaeHNS, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD» U HHBIE),
BBIIIOJIHATH CBOKO YaCThb pa6OTI)I U KOOPAMHUPOBATH CBOU }leﬁCTBHH C JIpYyrumMu 4JICHaAMU KOMAaHIbI, OLICHMWBATH
Ka4ecTBO CBOETO BKJIA/Ia B OOIIUH MMPOAYKT O KPUTEPHUAM, C(HOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMO/IEHCTBHS.

IIpeaMerHbie pe3yabTaThl OCBOCHHUs MPOTpaMMbI MO MareMaTHKe Ha 0a30BOM YpOBHE Ha YpPOBHE
cpeaHero o0miero oOpa3oBaHWs MPEACTABJICHBI MO ToJaM O0yYeHHs B paMKax OTACJIbHBIX Y4YeOHBIX KypCOB B
COOTBETCTBYIOIINX Pa3fie]ax MPOrpaMMBbl 110 MaTeMaTHKeE.

IIpeqMerHble pe3yJbTaThl II0 OTJIEIBHBIM TeMaM Yy4eOHOro Kypca «Aaredpa W Hadaja
MaTeMaTH4ecKkoro anaiansa». K konmy 10 kiacca oOyvaromuiics HayquTcs:

Uncna ¥ BBIYUCIICHUS:

OIIEPUPOBATH MOHATHAMHU: PAIlOHAJIBHOE U JICHCTBUTENBHOE YUCIIO0, OOBIKHOBEHHAS U JIECATHYHAs JIpoOb,
MPOLICHTHI;

BBITIOJIHATH apI/I(pMeTI/I‘IeCKI/Ie ornepanru ¢ parfMoOHaJbHBIMU U )IeﬁCTBHTeJ'IBHBIMPI YHCJIaMU,

BBITIOJTHATh NPHUOJIVKEHHBIE BBIYMCICHUS, UCTIONB3YS MIPaBUIa OKPYTJIEHUS, AENaTh NMPHUKHUIKY U OIECHKY
pe3yJbTaTa BEIYUCIICHU;

OIIEpUPOBATH MOHATHAMHU: CTEICHD C IETBIM MOKA3aTeJIeM, CTaHAapTHas (opMa 3amicH ACHCTBUTEIBHOTO
4Kcia, KOPEHb HATypallbHOI CTENEHM, MCIONB30BATh IOAXOAAIIYI0 (JOPMY 3alMCH ACHCTBUTEIBHBIX YHCET IS
pELICHUsI MPAaKTHYECKUX 33/1a4 U [IPEACTABICHUS TaHHBIX;

OIIEpUpPOBATh HOHATHUSIMH: CHUHYC, KOCHHYC W TaHI'CHC HPOM3BOJBHOTO YIJIa, HCIIOJIB30BaTh 3aIHCh
MPOM3BOJILHOTO yTJIa Yyepe3 0OpaTHhIC TPUTOHOMETPHUYECKHE (QYHKIINH.

YpaBHEHUS 1 HEPABEHCTBA:



OTIEpUpPOBATH MOHATHAMH: TOXKIECTBO, YpaBHCHUE, HEPABEHCTBO, LIEJIOE, PAIMOHAIBHOE, HPPALMOHAILHOE
ypaBHEHHE, HEPABCHCTBO, TPUTOHOMETPUIECKOE YPaBHECHHE;

BBIIIONHATh IPEOOpa3oBaHMSA TPUTOHOMETPHUYECKUX BBIPAKEGHHH M pelIaTh TPUTOHOMETPHUYECKHE
YpaBHEHHUS;

BBINOTHATH MPE0OPA30BaHNUS IIEbIX, PALIMOHANBHBIX U UPPAOHATIBHBIX BBIPR)KCHUI M peIIaTh OCHOBHBIE
THIIBI LEIBIX, PAIMOHAIBHBIX ¥ UPPALIHOHANBHBIX YPAaBHEHUH W HEPABEHCTB;

IIPUMEHSTh YpaBHEHMS U HEPaBEHCTBA JUIs pELIeHUs MaTeMaTHUeCKUX 3afad M 3aJad U3 PazIHuHBIX
obnacTeil HAyKu U peasibHOM XKHU3HHY;

MO/JIETIMPOBATh peajbHbIE CUTYallUH HA SI3bIKE aIreOpbl, COCTABIATH BHIPAKEHHUS, ypaBHEHNUS, HEPABEHCTBA
TI0 YCIIOBHIO 3aJIau¥, UCCIIE0BATh IIOCTPOCHHBIE MOJIENH C HCIIOJIb30BAHUEM arlapara ajareopsbl.

@OyHKuMM U rpaduKu:

OIIEpUPOBATH MOHATUSIMU: (YHKIMS, CIIOCOOBI 3amaHus (QyHKUMH, 00JNIACTh ONpENeNICHUsT U MHOXECTBO
3HaYeHUH QYHKINH, TpaduK GYHKINH, B3AUMHO 00paTHBIE (PYHKIINH;

ONEpUpPOBATh MOHATHUSAMH: UYETHOCTh W HEYETHOCTh (QYHKIOMH, HYIH (QYHKOHH, TPOMEXKYTKH
3HAKOIIOCTOSHCTBA,;

UCTIONB30BaTh rpadukn GyHKINH U1 peIIeHNs] ypaBHEHHI;

CTPOUTH M YNTATh TpaduKy TMHEHHON QYHKIMHN, KBaAPATUIHON (DYHKIUH, CTETIEHHOW (YHKIMU C LEJIBIM
MOKa3aTeseM;

UCIIONIb30BaTh Tpadukn QyHKUMIT A MccaeNOBaHUs MPOLIECCOB M 3aBUCUMOCTEH MPU PELICHUH 33/1a4 U3
JPYTUX YU4eOHBIX IPEIMETOB U peajbHOM )KU3HH, BBIpaXKaTh HOpMyJIaMH 3aBUCUMOCTH MEX/y BETUUUHAMHU.

Hayasia maTeMaTHYECKOTO aHaIU3a:

OIIEPUPOBATH MOHATHAMU: MOCIIEAOBATENLHOCTD, apu(METHIECKast U TeOMETPUIECKasl IPOTPECCHH;

OTEePHPOBATh MOHATHIMU: OCCKOHEUHO YOBIBAaMOIas TeOMETpUYECKas IMPOrpeccus, cymMma OCCKOHEYHO
yOBIBaIOIIEH T€OMETPUYECKOI IIPOTPecchHy;

3a71aBaTh MOCJIEA0BATEILHOCTH Pa3IMIHBIMH CIIOCOOAMM;

HCTIONIB30BaTh CBOWCTBA MOCIIEI0BATENLHOCTEH N POTPECCHH IS PEIICHUS pEaIbHBIX 3a]1au IPHUKIIaIHOTO
Xapakrepa.

MHO’ecTBa 1 JIOTHKA:

OTIEpPUPOBATH MOHATHAMH: MHOXECTBO, OTIEPAIIMY HAJ MHOKECTBAMH;

HCTIONB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJs ONHCAaHUS peabHBIX MPOIECCOB U SIBICHHUH, PU
pELICHUH 33/1a4 U3 IPYTUX YYeOHBIX PEJIMETOB;

OTIEPHPOBATH MOHATHAMU: OIIpEeNIiCHHE, TeOpeMa, CIEACTBHE, T0Ka3aTeIbCTBO.

IIpenMeTHble pe3yJbTaThl TI0 OTJICJBHBIM TeMaM Yy4eOHOro Kypca «Aaredfpa W Havaaa
MaTeMaTH4eckoro anaan3a». K xounmy 11 kaacea oOyyaromuiicst HayduTCs:

Yucna ¥ BBIYUCIICHUS:

OTIEPUPOBATH MOHATHSAMH: HATYPAIBHOE, IIeJI0€ YNCIIO, NCIIOIB30BaTh MPU3HAKU JEITMMOCTH LIEJbIX YHCEl,
pasyioxKeHHUe Ynciia Ha IPOCThIe MHOXKHTEIH [UISl peIIeHNUs 3a/1ay;

OTIEpUPOBATH MOHSATHEM: CTETIEHb C PAallMOHAILHBIM MIOKa3aTeNeM;

OTIEpPUPOBATH MOHATHAMHU: JOTapU(pM YHCIIA, JECATHIHbIE U HAaTypalbHbIE JJOTapU(MBL.

YpaBHEHUS 1 HEPABCHCTBA:

NPUMEHATh CBOWCTBA CTENEHM JUIA TNpeoOpa3oBaHUs  BBIPQKEHHWH, ONEPHPOBATH ITOHATHAMU:
MOKa3aTeIbHOE YpaBHEHNE 1 HEPABEHCTBO, PEIIaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB;

BBIIOJTHATE NPeoOpa3oBaHMsI BBIPAKCHHWH, COICPIKAIINX JIOTapU(MBI, OIEPHUPOBATH IMOHATHUIMU:
JorapuMUYecKoe ypaBHEHHE M HEPAaBEHCTBO, pPEMIaTh OCHOBHBIE THMBI JIOTAPU(PMHYECKHX ypaBHEHHH W
HEpPaBEHCTB;

HAXOJUTh PEIICHUS IPOCTEHIINX TPUTOHOMETPUIECKUX HEPABECHCTB,;

ONEpHPOBATh TMOHATHAMU: CHCTEMa JHMHEHHBIX ypaBHEHMH M €€ pelleHUe, HUCIOJIb30BaThb CUCTEMY
JIMHEHHBIX ypaBHEHHUH JUTS PEIICHHS PaKTHUECKHX 3a/1ay;

HAXOJAUTh PEIICHHSI MPOCTENIINX CUCTEM U COBOKYIHOCTEH PAllMOHANBHBIX YPaBHEHUN U HEPABEHCTB;

MOJIETIMPOBATh PeajbHbIC CUTYAIllMH HA SI3bIKE alreOpbl, COCTABISTH BEIPAKEHUS], YPaBHEHNUS, HEPABECHCTBA
Y CUCTEMBI 10 YCIIOBHIO 33/1a4H, HCCIIEIOBATh MOCTPOSHHBIE MOJIENH C MCIIOIb30BaHUEM alIapaTa ajreopsl.

@OyHKINY U rpadUKH:

OTEPHPOBATH TMOHATHAMH: TEPHOANYECKas (YHKIHSA, MPOMEKYTKH MOHOTOHHOCTH (YHKIMH, TOUYKH
dKCTpeMyMa (QYHKIMH, HanOoJblIee W HaWMEHbIIee 3HA4eHHs (YHKIUU HA MPOMEXKYTKE, MCIIONB30BaTh HX IS
uccieoBaHns QyHKINH, 3a]JaHHOH IpadukoMm;

OTIEPUPOBATH MOHATHSIMU: TPA(UKH ITOKA3aTENBHOM, Torapu(MHIECKON 1 TPUTOHOMETPHUYECKUX (DYHKIHUH,
n300pakaTh UX HAa KOOPAWHATHOH IUIOCKOCTH M MCIOIB30BATh JUIS PEIICHNS YPAaBHEHUI U HEPABEHCTB;

n300pakaTb Ha KOOPIWHATHOM IIOCKOCTH Tpad¥KW JUHEHHBIX ypaBHEHHH M HCIIOJIB30BAaTh HX IS
pELICHUs CUCTEMBI JIMHEHHBIX yPaBHEHNUH;

UCIIONIb30BaTh Ipaduku (QYHKLIUH U MCCIICAOBAHUS IIPOLECCOB M 3aBHCUMOCTEH M3 IPYrHX Y4eOHBIX
JUCLIUIUIMH.



Hauana MaTemaTn4eckoro aHanmsa:

ONEpUpPOBATh  TMOHATHSMH:  HENpepbIBHAsS  (QYHKOMSA, TPOW3BOAHAS  (YHKIWH, HCIOJIB30BATH
TEOMETPUIECKUH 1 PU3NIECKUN CMBICI IIPOU3BOAHOM IS peIIeHHS 3a1ad;

HAaXOJWTh IIPOM3BOJAHBIC JJIEMEHTAPHBIX (DYHKIMH, BBIYMCIATH HPOWU3BOJHBIE CYMMBI, IPOU3BEICHHS,
YacTHOTO (DYHKIIHH;

HCTIONB30BaTh NMPOM3BOAHYIO ISl HCCIIENOBAHUS (DYHKIMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI, IPUMEHATH
Pe3yJIbTaThl HCCIIEA0BAHUS K TOCTPOCHHIO TPa(hUKOB;

HCIONb30BaTh IMPOU3BOAHYIO I HAaXOXKJCHHS HaWIydlllero pelleHus B NPHUKJIAIAHBIX, B TOM YHUCIE
COLIMAJIEHO-?)KOHOMHMYECKHX, 33/a4ax;

OIIEepUpPOBATH MOHATHAME: IIEpBOOOpa3Has ¥ MHTETpal, IOHUMATh F€OMETPUUECKUH U (QU3UIECKUIl CMBICIT
UHTEerpana;

HaXOJHUTh MEPBOOOpA3HbIE 3JIEMEHTApHBIX (YHKIMH, BBIUMCIATE HHTErpain no ¢opmyne HproroHa—
JleiOnuIa;

pemate NPUKIAIHBIC 33aJadd, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOTO M (H3MUYECKOTO XapakTepa,
CpEACTBAMH MaTEMAaTHIECKOTO aHaIN3a.
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KOPHSIMHU N—O0¥ CTeTIeHN
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https://resh/edu.ru
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JeucTBust C
apu(hMETHIYCCKIMHU
KOPHSIMHU N—OM CTENEeHU

29

JlewrcTBust C
apupMeTHIECKUMU
KOPHSIMU N—OM CTENEeHU

30

31

32

JlewrcTBust C
apupMeTHIeCKUMU
KOpPHSAMH N—0il CTeNeHu

Pemenue
HppalMOHAIBHBIX
YpaBHEHUM U HEPABEHCTB

Pewenune
HppaIOHAITBHBIX
YpPaBHEHHUU 1 HEPABEHCTB

https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru
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Pemenne
HPPaLMOHATBHBIX
YpaBHEHU U HEPABEHCTB

34

35

36

Pewmenue
HppaIoHaIbHBIX
ypaBHEHUH U HEPABEHCTB
Pemenne
HppaIoHaIbHBIX
yYpaBHEHUH U HEPABEHCTB
CpoiictBa u  Tpadux
KOpHsI N-O1 CTENEHU

37

CpoiictBa u  Tpadux
KOpHsI N-O1 CTENEHU

38

Konrponbnast pabora 1o
Teme "ApupMeTHuecKuit
KOpEHb N—OW CTENEeHH.
HppamnronanabHbie
YpaBHEHHS n
HepaBeHCTBa"

39

CuHyc,  KOCHHYC U
TaHIeHC YHUCIIOBOTO
apryMeHTa

40

CuHyc,  KOCHHYC U
TaHIeHC YHUCIIOBOTO
aprymeHra

41

42

43

44

45

46

47

ApKCUHYC, apKKOCHHYC
U apKTAaHTCHC YHCJIOBOTO
aprMeHTa

ApKCHHYC, apKKOCHHYC
U apKTAaHT€HC YHCJIOBOTO
aprMeHTa
Tpuronomerpuveckas
OKpPY>KHOCTB,
oTIpe/ieIeHre
TPUTOHOMETPUYECKUX
GbyHKIMN YHCIIOBOTO
apryMeHTa
Tpuronomerpudeckas
OKpPY>KHOCTB,
oTmpeeeHne
TPUTOHOMETPUYECKHUX
byHKINH YHUCJIOBOTO
apryMeHTa

OCHOBHbBIE
TPUTOHOMETPUYECKHUE
(opmyIbI

OCHOBHbBIE
TPUTOHOMETPHUYCCKHE
(opmyIbI

OCHOBHbBIE
TPUTOHOMETPHUYCCKHE

(bopMyJIBI

htt://WWW .allmath.ru/
http://Math-Net.ru/
https://resh/edu.ru

https://resh/edu.ru

48

OcCHOBHBIE
TPUTOHOMETPHUYCCKHE

(bopmMyJIbI

49

[IpeobpazoBanme

htt://WWW.allmath.ru/




TPUTOHOMETPUUYECKHUX
BBIpaKEHUIl

http://Math-Net.ru/
https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru
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[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIpaKEHUIl

51

52

53

54

55

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIpAKEHUI

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIpAKEHUI

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHUH

Pewenne
TPUTOHOMETPUIECKIX
YpaBHEHUH

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru
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Pewenne
TPUTOHOMETPUIECKIX
YpaBHEHUH

57

Pewenue
TPUTOHOMETPHUIECKHUX
YpaBHEHUH

58

59

60

61

62

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUN

KonrponbHast pabora 1o
TEME "dopmyiibt
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHHS"

IlocnenoBaTeabHOCTH,
CII0COOBI 3aJaHUs
MOCJIENOBATENBHOCTEMN.
MOHOTOHHEBIE
MOCJIEI0BATEILHOCTH

Apudmerndeckas "
reoMeTpuyIecKast
MIPOTPECCHUH.
Hcnoab3oBanne
MIPOrpeccruu IUTS
pemeHI/m peam)HHx
3a1a4 TIPUKJIATHOTO
Xapakrepa

https://resh/edu.ru

htt:// WWW.allmath.ru/
http://Math-Net.ru/
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rket?filters=

https://resh/edu.ru
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BeckoneuHo yOpIBaromas
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reoMeTpuyecKast
Nporpeccus. Cymma
OecKOHEeYHO yObIBaroOIIeH
reOMETPUYECKON
MPOTpeccuu

dopmyna CJIOKHBIX
MIPOLIEHTOB

64

dopmyna CJIOKHBIX
MIPOLIEHTOB

O6006uicHME, htt://WWW.allmath.ru/
CHCTEMAaTH3alUs 3HAHUN http://Math-Net.ru/

66 | 3a kypc anre6psl 1 Havanm | 1 https://lib.myschool.edu.ru/ma
MaTeMAaTHYECKOTO rket?filters=

ananu3a 10 xmacca https://resh/edu.ru

65

HroroBass KOHTpOJbHAA

67 pabota

O06001menne,

CHCTeMaTH3aIis 3HaAHUH
68 3a Kypc anreOpsl 1 Haganm | 1
MaTeMaTHIEeCKOTO
ananu3a 10 kmacca

OBILIEE KOJIMYECTBO

YACOB IO ITPOTPAMME 68 4 0

11 KIIACC
KonngectBo wacos

Ne KoHTpouib Jara DJIeKTPOHHBIE U(POBbIE
Tema ypoka ™ [IpakTHueckue
n/n Bcero Hble u3ydeHns oOpa3zoBaTesbHbIE PECYPCHI

paboTsl padore!

htt://WWW .allmath.ru/
http://Math-Net.ru/

CreneHb ¢ paroHAIBHBIM https://lib.myschool.edu.ru/ma

rmokazarejem rket?filters=

https://resh/edu.ru

2 CBolicTBa cTENEHU 1

[IpeobpazoBanue
3 BBIPKECHHUH, COMCPIKALIIX 1

PAIMOHATBHBIE CTENEH https://resh/edu.ru

[IpeobpazoBanue
4 BBIPAKEHUH, copepKaInux 1
palMOHATIFHEIC CTEIICHU
[IpeobpazoBanue

5 BBIPAKEHUH, copepKaInux 1
palMOHATIBHEIC CTETICHU

https://lib.myschool.edu.ru/ma
HOKa3aTeJ’ILHLI€

6 aBHCHUA U HCPABCHCTBA 1 M:
P p https://resh/edu.ru

Iloka3aTenbHbIe
YpaBHCHUSA U HCPABCHCTBA
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Iloka3aTenbHbIE
YpaBHCHUSA U HCPABCHCTBA
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10

IToxa3arenbHbIe
YpaBHEHHUS U HEPABEHCTBA
TloxazaTenpHEIC
YpaBHEHHS 1 HEPaBEHCTBA

11

[NoxazarenpHas GpyHKINS,
e€ cBoiicTBa u rpaduk

https://resh/edu.ru

12

KonrponbHas pabora o
TeMme "CreneHs ¢
pannoHaIbHBIM
MOKa3aTelIeM.
[NoxazaTenpHas QyHKIHSA.
IToxasaTenbHble
YpaBHEHUS U
HepaBeHCTBa"

13

Jlorapudm gucna

https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru

14

JlecsaTuuHble U
HaTypaJbHBIC JOTapH(pMbI

15

IIpeo6pazoBanue
BBIpAXEHUH, CoJlepKaIINX
sorapumMbl

htt://WWW .allmath.ru/
http://Math-Net.ru/
https://resh/edu.ru
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17

18

19

20

IIpeo6pazoBanue
BBIpAXXEHUH, CoJlepKaIInX
sorapumMbl

[IpeobpazoBanue
BBIpAXEHUH, CoJiepKalInX
sorapupmMbl
[IpeobpazoBanue
BBIPaXKEHUH, COIEPKAINX
JorapupMbI

Jlorapupmudeckne
YpaBHEHHsI 1 HEPAaBEHCTBA

Jlorapupmuyeckne
YpaBHEHHsI 1 HEPABEHCTBA

htt://WWW.allmath.ru/
http://Math-Net.ru/

https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru

21

Jlorapudpmuyeckue
YpaBHEHMsI U HEPaBEHCTBA

22

23

24

25

Jlorapudpmuyeckue
YpaBHEHHSI M HEPaBEHCTBA
Jlorapudmudeckast
¢yHKIWMSA, €€ CBOWCTBA U
rpadux
Jlorapupmuyeckas
¢byHKIMA, €€ cBOMCTBa 1
rpadux
Tpuronomerpudeckue
(YHKIMH, UX CBOHCTBA U
rpaduku

htt://WWW .allmath.ru/
http://Math-Net.ru/
https://resh/edu.ru

https://resh/edu.ru
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Tpuronomerpudeckue
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(YHKIMH, UX CBOHCTBA U
rpaduku

27

28

29

30

31

Tpuronomerpuueckue
(YHKIMH, UX CBOHCTBA U
rpaduku
TpuroHoMerpuueckue
(yHKIWH, UX CBOMCTBA N
rpaduku

[Ipumepsnt
TPUTOHOMETPUIECKUX
HEpPaBEHCTB

[Ipumepsnt
TPUTOHOMETPUYECKUX
HEpPaBEHCTB
[Ipumepsnt
TPUTOHOMETPUYECKIX
HEpPaBEHCTB

htt://WWW.allmath.ru/
http://Math-Net.ru/

https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru
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IIpumepst
TPUTOHOMETPHYECKHX
HEPaBEHCTB

33

34

KonrponbHas pabora 1o
teme "Jlorapupmudeckas
GyHKIHS.
Jlorapudmudeckue
YpaBHEHUS U

HepaBeHcTBa. TpuroHomer
pudeckre QYHKIHMU U HX
rpaduxu. TpuroHomerpuye
CKHe HepaBeHCTBA"

HenpepsiBHbIe GyHKIMN

htt://WWW .allmath.ru/
http://Math-Net.ru/
https://resh/edu.ru

35

MeTox HHTEPBAJIOB IS
pelIeHNs HepaBEHCTB

https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru

36

MCTOH HWHTEPBAJIOB JJId
peUICHUSA HEPABCHCTB

37
38

39

[IpousBonHas GpyHKIMH
[TpousBosHas GyHKIMH

I'eomerpuueckuii u
(u3MYECKNi CMBICI
MIPOU3BOJTHOM

https://resh/edu.ru
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I'eomerpuueckuii u
(U3MYECKNI CMBICIT
MIPOU3BOJTHOM

41

IIpousBonHble
JJIeMEHTaPHBIX QYHKINI

https://resh/edu.ru

42

IIpousBonHble
JIEMEHTAPHBIX (DYHKIUH

43

IIpousBonaHast CyMMBI,
IIPOU3BEICHUS], YACTHOTO

htt://WWW.allmath.ru/
http://Math-Net.ru/
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GbyHKIMN
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46
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49

50

51

52
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54

55

IIpousBoHas CyMMBI,
MIPOU3BEICHUS, YACTHOTO
GbyHKIMN

[IpousBoaHas CyMMBlI,
MIPOU3BEACHHUS, YACTHOTO
GbyHKIMN

[Ipumenenue
MIPOU3BOJIHOM K
HCCIICAOBAHUIO () YHKITHIA
Ha MOHOTOHHOCTE U
IKCTPEMYMBI

[Ipumenenue
MIPOU3BOJIHOM K
HCCIICOBAHUIO () YHKITHIA
Ha MOHOTOHHOCTb M
SKCTPEMYMBI

[Ipumenenue
MIPOU3BOJIHOM K
HCCIICAOBAHUIO () YHKITHIA
Ha MOHOTOHHOCTb M
SKCTPEMYMBI

[Ipumenenue
MIPOU3BOJIHOM K
UCCIIEJOBAaHHIO (QYHKIIMI
Ha MOHOTOHHOCTbH U
9KCTPEMYMBI

Haxoxnenne
HauOOJIBIIETO K
HAaMMEHLIIIETO 3HAYECHHMS
(byHKIMU Ha OTpe3Ke

Haxoxnenne
HauOOJIBIIIETO U
HAaMMEHLIIIETO 3HAYCHHS
(bYHKIMM Ha OTpe3Ke

Haxoxnenne
HauOOJIBIIIETO U
HauMEHBIIEr0 3HAYECHUS
(yHKINN Ha OTpe3Ke

Haxoxxnenne
HauOOJIBIIIETO U
HauMEHbBIIEr0 3HAYECHUS
(yHKINN Ha OTpe3Ke

Haxoxxnenne
HauOOJIBIIIETO U
HaMMEHBIIIETO 3HAUYCHHS
(YHKIMH Ha OTpe3Ke

Haxoxxnenne
HauOOJIBIIETO U
HaMMEHBIIIETO 3HAUYCHHS
(YHKIMH Ha OTpe3Ke
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rket?filters=
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IIpumenenue
MIPOU3BOTHON TSt
HaXO0KJIEHUSI HAUTYYIIErO
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peLIeHus B IPUKJIAJIHBIX
3aja4yax, JAJIsl ONpeeICHUs
CKOPOCTH IIpoliecca,
3aJaHHOTO (POPMYIION MITH
rpaduKoM

rket?filters=

https://resh/edu.ru
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KonrponbHas pabora o
teme "IIponsBonHast.
IIpumenenue
TIPOU3BOTHON"

58

59

60

61

62

63

64

[epBooOpaznas. Tabmauna
nepBo0Opa3HBIX

[epBooOpaznas. Tabmauna
nepBo0Opas3HBIX

Wurerpan,
TEOMETPHUYCCKHN U
(bu3HIECKNi CMBICI
UHTerpajia

Wurerpan,
TEOMETPHUYCCKHUHN U
(bu3HYECKNi CMBICIT
HHTETpaja

Wurerpan,
TEOMETPHUYCCKHUHN U
(bu3HIECKNi CMBICI
HHTETpaja

Beluncienue uHTerpata
o hopmyie
Herorona—JleiOunma

Belunciienue uHTerpaia
o hopmyie
Herorona—JleiOunna

htt://WWW.allmath.ru/
http://Math-Net.ru/
https://resh/edu.ru

https://resh/edu.ru
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http://Math-Net.ru/
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rket?filters=
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Brruncnenue unrerpana
o hopmyie
Herorona—JleiOunna

66

Brruncnenue unrerpana
o hopmysie
Hrrorona—JleiiOHuna

67

68

69

70

71

CucTeMsl JIMHEIHBIX
YpaBHEHHM

CucTeMbl TMHENHBIX
YpaBHEHHH

Pemenue npuxnaaHeix
3aJa4 C MOMOIIBIO
CUCTEMBI TMHEHHBIX
YpaBHEHHH

Pemenue npuxnaaHeix
3aJa4 C MOMOIIBIO
CUCTEMBI TMHEHHBIX
YpaBHEHHH

CucreMsl 1 COBOKYITHOCTH
LEJbIX, pallMOHAJIbHBIX,
nppanruoHaJIbHbIX,

https://resh/edu.ru

htt:// WWW.allmath.ru/
http://Math-Net.ru/
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rket?filters=

https://resh/edu.ru
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MIOKa3aTeIbHBIX,
Jorapu(pMUYECKUX
ypaBHEHUH U HEPABEHCTB

72

CucTteMsl 1 COBOKYTTHOCTH
LIeJIBIX, PAllUOHATIBHBIX,
HppalMoOHAIIbHBIX,
MOKa3aTebHBIX,
Jorapu(pMUYECKUX
YpaBHEHHUH U HEPABEHCTB

73

CucTeMbl U COBOKYITHOCTH
LEIIBIX, PAIIMOHANIBHBIX,
UppalUOHAJIbHEIX,
MOKa3aTeIbHBIX,
JorapupMIIECKUX
YpaBHEHHUH U HEPABEHCTB

htt:// WWW.allmath.ru/
http://Math-Net.ru/
https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru
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CucTteMbl 1 COBOKYTTHOCTH
LEJIBIX, pAllMOHATIBHBIX,
HppaIMoOHAIBHBIX,
MIOKa3aTEIIbHBIX,
JOrapu(PMIIECKAX
YpaBHEHHH U HEPaBEHCTB

75

Hcnonp3oBanue rpadukoB
GYHKIMH U peIneHus
YpaBHEHHH U CHCTEM

htt://WWW.allmath.ru/
http://Math-Net.ru/
https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru

76

Hcnonb3oBanue rpadpukoB
GYHKLIMI U peneHus
YpaBHEHUH M CHCTEM

77

IIpumeHneHue ypaBHEeHUH,
CHCTEM M HEPaBEHCTB K
pELIEHUI0
MaTeMaTHYeCKHX 3a1ad 1
3a71a4 U3 Pa3INIHBIX
oOnacreit HayKu U
peanbHOM )KU3HU

78

Kontpomnsnas pabora no
teme "MHTerpan u ero
npumeHeHns. CHCTEMBI
ypaBHeHHH"

79

HarypanbHble u nieinsle
yycla B 3a7a4ax u3
peasbHOM KU3HU

htt://WWW.allmath.ru/
http://Math-Net.ru/
https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru

80

HarypanbHble u neinsle
yycla B 3a7a4ax u3
pealbHOM JKU3HU

81

HarypanbHble u neinsle
yyclla B 3aJa4ax U3
peanbHOM KU3HU

82

IIpuzHaku genumMocTu
LEJIBIX YUCell

htt:// WWW.allmath.ru/
http://Math-Net.ru/
https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru

83

IIpusnaku genumoctu
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ICIIBIX YHUCCII

84

85

86

IIpusHaku agenumocTu
LEIBIX YHCET

[ToBTOpenue, o6o0ImEeH e,
CHCTEMAaTH3aIUs 3HAHHH.
VYpaBHeHUSs

[ToBTOpenue, o6o0ImEHHE,
CHCTEMAaTH3aIUsI 3HAHHH.
VYpaBHEeHUSs

htt://WWW.allmath.ru/
http://Math-Net.ru/
https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru

87

[ToBTOpenue, o6o0ImEeH e,
CHCTEMAaTH3aIUs 3HAHHH.
VYpaBHEHUS

88

[oBTOpenue, 0600IICHNE,
CUCTEMaTHU3aLMs 3HAaHUM.
YpaBHeHUs

89

90

91

92

93

94

IToBTOpenue, 0600IICHHE,
CUCTEMaTHU3alLMs 3HAaHUM.
YpaBHeHus

IToBTOpenue, 0600IICHHE,
CUCTEMaTHU3alLMs 3HAaHUM.
YpaBHeHus

IToBTOpenue, 0600IICHHE,
CUCTEMaTHU3alLMs 3HAaHUM.
Hepasencrsa

[oBTOpenue, o600IIEHE,
cUcTeMaTH3aIys 3HaHUH.
Hepasencrsa

[oBTOpenue, 0600IIEHE,
CHCTEMAaTHU3alKs 3HAHU.
Hepasencrsa
[oBTOpenue, 06o0IICHNE,
CHCTEMAaTHU3aLKs 3HAHUH.
Hepasencrsa

htt:// WWW.allmath.ru/
http://Math-Net.ru/
https://lib.myschool.edu.ru/ma

rket?filters=

https://resh/edu.ru

https://resh/edu.ru

95

[ToBTOpenue, 06001IeHNE,
cUCcTeMaTH3alus 3HAHWUH.
CucreMbl ypaBHEHUH

96

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTHU3alMsI 3HAHNH.
CucTeMsl ypaBHeHHH

97

98

99

100

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTHU3alMs 3HAHNH.
OyHKIUU

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTHU3alMs 3HAaHNH.
OyHKIUU

Hrorosast KOHTpOJIbHAS
pabora

HTorosast KOHTpOJIBbHAS
pabora

101

O000menue,
CUCTEMAaTH3alMs 3HAaHUH
3a Kypc ainreOphl U Havyas

htt://WWW.allmath.ru/
http://Math-Net.ru/
https://lib.myschool.edu.ru/ma
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MaTeMaTHYECKOr0 aHaJIN3a
10-11 xiaccos

rket?filters=
https://resh/edu.ru

O000611eHME,
CHCTEMAaTH3aIHs 3HAHUI
102 | 3a kypc anreOpbl U HaYal
MaTeMaTHYECKOTO aHaH3a
10-11 knaccoB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

AOKYMEHT NMOANnuMCAH
QNEKTPOHHOW NOAMUCHLIO

CepTudukat: 31F8AD902A93C2F84BED8D689D4BBESL
Bnapeneu;: MNonynonTuHHbIX Butanuin Bnagummposuy
OevicteuteneH: ¢ 10.09.2024 no 04.12.2025
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