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PABOUYAS ITPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPA U HAUAJIA
MATEMATHYECKOI'O AHAJIN3A».

IlosicHuTeILHAS 3AIIHCKA
O0mas xapakTepucTHKA Y4e0HOro Kypca «AJjiredpa 1 Ha4aJIa AHAJIU32»

Pabouas nporpamma o yuedbHomy kypcy "Anredpa u Hauana aHaigusa" st o0yqarommuxces 10-11
KJIacCOB paspaboraHa Ha ocHOBe PDenepasbHOTO rocynapCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAApTa
OCHOBHOT'O CpelHero oOpa3oBaHUS C VYY6TOM W COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEObABISEMBIX K MaTeMaTHUECKOMy OOpa3OBaHMIO, M TPAOULMHA POCCHHCKOro 00pa3oBaHus,
KOTOpbIe O0ECIIEUMBAIOT OBJIAJACHUE KJIFOYEBBIMH KOMITETEHLMSIMH, COCTaBJISIFOIIUMH OCHOBY IS
HEeTpepbIBHOrO 00pa3oBaHMsS W CAMOPA3BHUTHS, a TAaKXkKe IIEJOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO M TO3HABATENBHOTO pPa3BUTHA oO0ydarmoImuxcs. B mporpamme yuTeHBl HIOEH U
nonoskeHus: KoHLenuu pa3Butus MateMatudeckoro obpasosanusi B Poccuiickoit @enepanuu. B
smoxy uupoBol TpaHCHOPMALUU BCeX Cep YeTOBEUeCKOH NesATEThbHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTEeMAaTHYECKOH IMOATOTOBKH. Y3Ke B
IIKOJIE MAaTEMaTHUKa CIY>KUT OMOPHBIM MPEAMETOM ISl M3YUEHHs CMEXXHBIX TUCIHILUINH, a MOCie
IIKOJIbl peasibHOH HEeOOXOOUMOCTBIO CTAaHOBUTCS HEMpPEpBIBHOE OOpasoBaHHe, 4YTO TpedyeT
MOJTHOLIEHHOH 0a30B0OI 001meodpa3oBaTeIbHON MOATOTOBKH, B TOM YHUCJIE M MATEMATHYECKOM.

J10 00ycnoBleHO TeM, YTO B HAIIW JHU pacTéT 4YUCIO MNPOQeccHii, CBSI3aHHBIX C
HETIOCPEACTBEHHBIM NPUMEHEHHEM MAaTeMaTHKU: U B cdepe SKOHOMHUKH, U B OH3Hece, W B
TEXHOJIOTHIECKUX O0JIaCTsX, U IaKe B T'yMaHUTAPHBIX cepax. Takum 0Opa3oM, KpyT MIKOJIbHHUKOB,
1T KOTOPBIX MaTeMaTHKa MOJKET CTaTh 3HAYMMBIM MPEIMETOM, PACIIUPSIETCS.

[IpakTHueckass MOJNE3HOCTh MAaTEMAaTUKU OOYCJIOBJIEHA TEM, YTO €€ TPEAMETOM SBISIOTCS
(dyHIaMeHTabHBIE CTPYKTYPBI HALIEr0 MHPA. NMPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHBIE
OTHOILIEHHS OT MPOCTEHIINX, YCBAMBAEMBIX B HETIOCPEACTBEHHOM OIIBITE, 10 TOCTATOYHO CJIOJKHBIX,
HEOOXOUMBIX TIJISl Pa3BUTHS HAYYHBIX U MPUKJIATHBIX UACH. be3 KOHKPETHBIX MaTeMaTHYeCKHX
3HAHUH 3aTPyJHEHO MOHUMAHHUE MPUHLIUIIOB YCTPOHCTBA M NCTIOIB30BAHNS COBPEMEHHONW TEXHUKH,
BOCIIPHSITUE M HWHTEPIPETalnsl pa3HOOOpa3sHOW COLHMAIbHOH, SKOHOMHUYECKOH, MOJUTHYECKOM
uHpopmaunu, Mano3PPeKTUBHA MOBCEIHEBHAs MPAKTHUECKAs NEATENbHOCTh. KaxknomMy denoBeky
B CBOCH JKM3HM NPUXOAMTCS BBINOJHATH PACYETBl M COCTABJIATH AJITOPUTMBL, HAXOAWUTh H
NPUMEHATh (OPMYJIBL, BIIAAECTh MPAKTUYCCKUMH MPUEMAMH TEOMETPUYECKHX H3MEPEHHA U
MOCTPOSHUH, YUTaTh HHPOPMALIUIO, TIPEACTABICHHYIO B BUE TaOJIUL, TUarpaMm U rpa)ukoB, KHUTb
B YCJIOBUSIX HEONPENENIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep CydaliHbIX COOBITHH.

OnHOBpEeMEHHO ¢ paclupeHneM cep MPUMEHEHHs] MAaTEMAaTHKH B COBPEMEHHOM O0IIeCTBE BCE
Oomee BaXXHBIM CTAHOBUTCS MATEMATHUYECKHI CTHJIb  MBIIUICHHS, TNPOSBISIOIIMNACA B
OTIpPeNeNIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpormecce m3ydeHHss MaTEMAaTUKU B apCEeHAN NMPUEMOB U
METOZIOB MBIIIJICHUS] YE€JIOBEKA €CTECTBEHHBIM OOpa3OM BKJIOYAIOTCS WHIOYKIHMS W IEAYKLHS,
0000ImeHne ™ KOHKPETH3aLMsl, aHAJIW3 W CHUHTe3, KiacCupukamms W CHCTEMaTH3aLMs,
abctparmpoBanne u aHamorusi. OOBEKTHl MAaTEMAaTHYECKMX YMO3AKJIIOYEHHWH, TpaBHia WX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOSHHH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (pOpMyJHpPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKACHHUS, TEM CaMbIM pa3BUBAIOT
JOTMYeCKOe MBbIIUIeHHe. Beaymas poib NPUHAUIEKUT MaTeMaTHke U B (HOPMHUPOBAHHUU
ANITOPUTMHUYECKON KOMITOHEHTBI MBIIIEHUSI W BOCIHUTAHWM YMEHHWH IeHCTBOBATH MO 3aJlaHHBIM
ITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE M KOHCTPYHMPOBaTh HOBbIE. B mpoliecce pemmeHws
3ama4 — OCHOBOW y4eOHOH NeATeNbHOCTH Ha ypOKax MAaTeMaTHKH — pPa3BHBAIOTCA TaKXKe
TBOpPYECKAst U MPUKJIIATHAS] CTOPOHBI MBILIUICHUSI.

OObyuenne mMareMaTHKe AaéT BO3MOKHOCTD Pa3BUBATh Y OOYHAIOLIMXCS TOYHYIO, PALIMOHAIBHYIO
U MHPOPMATHUBHYIO peyb, yMEHUE OTOMpaTh Hanboee MOAXOISIINE S3BIKOBBbIC, CHMBOJIHYECKUE,
rpaduueckue CpeacTBa It BEIPAXKEHUS CYKIEHUH U HATJSITHOTO MX MPEACTABICHHUS.

HeoOxoanMbIM KOMIIOHEHTOM OOIIElH KyJbTYpbl B COBPEMEHHOM TOJIKOBAHHH SIBJISIETCS] OO0IIee
3HAKOMCTBO € METOAAMHU IO3HAHMS NEHCTBUTENBHOCTH, MPEACTABICHHE O NpenMeTe W MEeTohax
MAaTeMaTUKH, WX OTJUYHA OT METOAOB JPYrHX €CTeCTBEHHBIX M TyYMAaHUTAPHBIX HaykK, 00
0COOEHHOCTSIX MPUMEHEHUs] MaTeMaTHKH ISl PELICHHUs HAayYHBIX W NMPUKIAIHBIX 3a71ad. Takum
oOpaszom, MareMaTHyeckoe oOpa3oBaHHE BHOCHUT CBOH BKJAI B (pOPMHpOBaHHE OOIIEH KYJIbTYphI
YeJIOBEKa.




UzyueHne MaTeMaTHKH TaKKe CHOCOOCTBYET OSCTETHUECKOMY BOCIHTAHHIO —YeJIOBEKa,
MOHUMAaHUK KPaCOThI U U3AIICCTBA MATEMATUYCCKHUX paccymz{eHI/H‘/i, BOCIIPUATHUIO TCOMETPHUCCKUX
(bopM, YCBOSHHIO HIEH CUMMETPHHL.

Hesn n3ydeHus yueO0HOro Kypca

Kypc «Anrebpa u Havama MaTeMaTHYECKOrO aHajiM3a» SIBJISIETCS OIHMM U3 HauOosee
3HAYUMBIX B MPOrpaMMe CTapiiueil IIKOJbI, MOCKOJBbKY, C OMXHONH CTOPOHBI, OH OOEeCTeYHBaeT
UHCTPYMEHTAJbHYIO 0a3y Ui U3y4YeHHsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYTrOil CTOPOHBI,
bopMHUpyeT JOru4Yeckoe u aOCTPAKTHOE MbINLICHHE yYalluXCsi Ha YPOBHE, HEOOXOIUMOM JIJIst
OCBOEHHsI KypCOB HWH(OPMATUKH, OOIIECTBO3HAHMSI, MCTOPHH, CIOBECHOCTH. B pamkax maHHOTrO
Kypca yd4alludecs OBNAJE€BAIOT YHHBEPCANbHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpast
(dbopMyIUpyeT CBOUM JOCTHKEHUST B MATEMaTUIECKOU hopme.

Kypc anreOpel ¥ Hadan MaTeMaTHMYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY IJIsl YCIEIIHOrO
OBJIA/IEHUs 3aKOHAMH (DU3UKH, XUMHH, OMOJIOTUH, TTIOHUMAHUST OCHOBHBIX TEHIAECHIINI YKOHOMHKH U
00I1IeCTBEHHO JKU3HH, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX ¥ KOMITBFOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIMOJb30BaTh MX B MOBCEIHEBHOW >KU3HH. B TOKe Bpemsi OBafeHHE
aOCTPaKTHBIMM W JIOTUYECKH CTPOTMMH MaTEeMAaTHYECKUMH KOHCTPYKIIMSMH DPa3BUBAE€T yMEHHE
HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD YTBEPIKIEHHS, UCTIOIB30BaTh 0000IIEeH e
U KOHKpeTH3aluio, adCTparMpoBaHHWE U aHAJOTHI0, (DOPMUPYET KPEaTUBHOE M KPUTHYECKOE
MblliieHre. B xone u3yueHwst anreOpbl M Havaj MaTEMaTHYECKOrO aHaliu3a B CTapIIel MIKOJIE
yUalIuecs: MOJy4YaroT HOBBIA OMBIT PElIeHHs MPUKIAIHBIX 3a7a4, CAMOCTOSATEIBHOTO MOCTPOSHHUS
MaTeMaTHYECKUX MOJENell pealbHbIX CHUTYallMid W WHTEPIPETAlUU TONyYEeHHBIX pEeIIeHHUH,
3HAKOMSITCSI C TIPUMEPAMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKe U B HCKYCCTBE, C
BBIJAFOIIIUMHUCS] MATEMATUYECKMMU OTKPBITHSIMH U UX aBTOPAMH.

Kypc obnamaer 3HaYUTEIHHBIM BOCIUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIH peaqu3yeTcst Kak
yepe3 y4eOHBINM MaTepHal, CrmocoOCTBYOIMUN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepes crneuuduky y4eOHOH AesITeNbHOCTH, TPeOyIoIIel CaMOCTOSITETIbHOCTH, aKKypPaTHOCTH,
MPOIOJIKUTEIPHON KOHIIEHTPALIMK BHUMAHHUS U OTBETCTBEHHOCTH 3a TIOJYYEHHbINH PE3yIbTaT.

B ocHoBe Meromuku oOyueHus anredpe M HavajlaM MaTeMaTHYeCKOTO aHAlH3a JIeXKHUT
NesITeJIbHOCTHBIN MPUHITAI O0yYEHHSI.

B crpykrype kypca «Anrebpa M Havaja MaTeMaTHYECKOTO aHajKM3a» MOXKHO BbIIEIHTH

CEAyIOIINE COMEpKATeIbHO-METOANYeCKHe JNuHUM, «Hucna u BbrYMCIeHUs», «DyHKIUU U
rpadukn», «YpaBHeHUs] U HepaBeHCTBa», «Hauama maremarnyeckoro aHanuza», « MHOKECTBa U
joruka». Bce OCHOBHBIE COMEPIKATENbHO-METOAMYECKHE JIMHUKM M3YYalOTCs HA TPOTSDKEHHH JIBYX
jer oOydeHusl B CTapIel IKOJe, €CTECTBEHHO IOMOJHSIS APYr APyra U MOCTENEHHO HACHIMAsCh
HOBBIMHM T€MaMH W pasnenaMu. MOXXHO C yBEPEHHOCTBIO CKa3aTbh, YTO JAHHBIA KypC SIBJISIETCS
WHTErPATUBHBIM, MOCKOJNbKY OObenuHseT B cede ComepikaHHe HECKONbKUX MaTeMaTHYECKUX
MUCLUIUIMH. anredpa, TPUrOHOMETPHSI, MaTeMAaTUYECKHI aHAJIU3, TEOPHUsi MHOXKeCTB U 1p. [1o mepe
TOTO KaK y4allMecs OBJAJEBAOT BCE Ooyiee IMUPOKUM MAaTeMATHYECKHM armapaTtoM, y HHX
MOCJIeI0BATENLHO (DOPMUPYETCS U COBEPIIEHCTBYETCS YMEHUE CTPOUTH MATEMATHUYECKYI) MOJEJb
peanbHON CHTyallid, TNPUMEHSATh 3HAaHWsA, TOJy4YeHHbIe B Kypce «Anrebpa W Hauana
MaTeMaTHYECKOTO aHAIN3ay, IJIsl PEIIEHUsT CAMOCTOSITEbHO CPOPMYITUPOBAHHON MaTEMATUIECKOMH
3a/1a4u, a 3aT€M UHTEPIIPETUPOBATH MOyYEHHBIN PE3YyIbTAT.
ConepskarenbHO-MeTONUYeCKass JUHHUS «YUucCna W BBIUHCIEHUs» 3aBepimaer (GopMupoBaHHe
HABBIKOB HCIOJIb30BAHMS JEHCTBUTENBHBIX YUCEN, KOTOPOe ObUIO HA4YaTO B OCHOBHOM Iikoje. B
crapiieii IKoje ocoboe BHUMaHWE yAenseTcss (POPMHUPOBAHUIO TMPOYHBIX BBIYUCIUTEIbHbBIX
HABBIKOB, BKJIFOUYAIOIINX B Ce0s1 HCMOIb30BAHUE Pa3IMYHbIX (DOPM 3armucH JeHCTBUTENBHOTO YUCIA,
yMEHUE PalMOHAIBLHO BBIMOJHITh NEHCTBUSI C HUMH, JENATh MPHUKHUIKY, OLEHHBATH PE3YJIbTaT.
OOyuarommuecss MOJNy4YarOT HABBIKM MPUONMKEHHBIX BBIYUCICHHHA, BBITIOJHEHUs OEHCTBHIA C
YUCIAMU, 3alMCAHHBIMM B CTAaHAAPTHOH (oOpMe, HCIOIb30BAHUS MATEMATHYECKUX KOHCTAHT,
OLIEHUBAHUSI YMCIOBBIX BBIPAKEHHIA.

Jluaus «YpaBHEHHS] W HEPABEHCTBA» pPEAM3yeTCsl Ha TMPOTSKEHUU BCEro OOyYeHUs B
cTapiieii ImKoJie, TOCKONbKY B KaXIOM pas3jeiie MNporpaMMmbl MPEAYCMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3a1ad. Ydalldecs OBIAJAEBAIOT PA3IMYHBIMH METOIAMU PEIINEHHUS LENbIX,
palMOHAIBHBIX, HUPPAIMOHAIBHBIX, MOKA3aTENbHBIX, JIOTApUPMUIECKUX U TPUTOHOMETPUYECKHX



ypaBHEHUI, HEPaBEHCTB M UX cucTeM. IlonydeHHble yMEHHUS HCIOJB3YIOTCS MPHU HCCIENOBAHUU
(YHKUMH € MOMOIIBIO TPOM3BOJHON, PEIICHWM MNPHUKIAAHBIX 33/7a4 M 3a7ad HAa HaXOXIEHHUE
HanOOJBIINX U HAMMEHBIINX 3HaueHWi (yHkuuu. JlaHHas comepkaTenbHas JHHUS BKIIOYAET B
cedst Takke POPMHUPOBAHNE YMEHHH BBIMOJIHATE PAcUEThl MO GopMysiaM, Mpeodpa3oBaHMs LENbIX,
palMOHANbHBIX, HPPALMOHANbHBIX U TPUTOHOMETPUYECKUX BbIPAKEHUH, a TakKe BbIPAKEHUH,
cofepiKalMx cTernmeHn u Jorapudmel. brnaromapss u3yueHmro anreOpandeckoro marepuana
NPOUCXOAUT JajJbHEHIIee Pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBINUICHHUS YYaLTuXCs,
(bOpMHUPYIOTCS HABBIKM JEAYKTUBHBIX pacCyXKAeHHUH, padoTel € CHMBOJBHBIMU (OpMamHy,
NPEACTaBICHNS] 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHIE PABEHCTB M HeEpaBeHCTB. Ajredpa
npeanaraer 3QpQeKTHBHBIE UHCTPYMEHTHI JJISI PEIICHHs MPAKTUUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KakK S3bIKa HAYKH.

ConepxarenpHo-MeTonudeckass JHHUS «PyHKUMH U TpaQuKM» TECHO TNeperuieTaeTcss ¢
APYTUMHU JIMHUSIMH Kypca, NOCKOJbKY B KAKOM-TO CMbICJIE 33[1aéT IMOCIe10BATENbHOCTD U3yUEHHUs
Marepuaia. M3ydeHue CTENeHHOW, MOKa3aTEeNbHOH, JOrapu(pMHUECKOW W TPUTOHOMETPHUYECKUX
($yHKUMH, WX CBOWCTB M TrpauKOB, UCHONb30BaHHE (YHKUMU AJs1 pEeIleHHs 3afad u3 OPYrux
yueOHBIX MPEIMETOB U PEATbHON KU3HH TECHO CBS3aHO KaK C MATEMATHYECKUM aHAJM30M, TaK U C
peleHneM ypaBHeHHH U HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHHE yaensercs (pOpMHPOBAHHIO
YMEHHUS BBIpaXKaThb (POPMyJaMH 3aBHCUMOCTH MEXIy pPAa3MYHbIMH BEJIMYMHAMH, HCCIEIOBATH
NOJIy4eHHbIe (YHKIMH, CTPOUTD UX rpaduku. Martepuan 3Tol conepKaTeabHON JIMHIH HALIEIeH Ha
pa3BUTHE YMEHMM M HaBBIKOB, MO3BOJIOLIMX BBIpPAXXaTh 3aBUCUMOCTH MEXAY BeJIUYMHAMH B
pa3uuHOi (popme: aHaMUTUYECKOH, rpaduueckoil u cinoecHoi. Ero msyueHue crnocoOCTByeT
Pa3BUTHIO QJITOPUTMUYECKOTO MBILIUICHUS, CHOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3ALHH,
HCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHUs «Hadana maTeMaTH4YeCKOro aHaiu3a» MO3BOJISIET CYLIECTBEHHO
pacUIMPUTh KPYT KaK MaTEMAaTUYECKHX, TaK U MPHUKJIAAHBIX 3a/1a4, JOCTYIHBbIX OOYUaIOIINMCS, Y
KOTOPBIX TOSIBISIETCS BO3MOXKHOCTH HCCJIEAOBATh U CTPOUTH rpaduku (QYHKUUH, ONPEAeNsaTh UX
HanOOJbIIMEe U HAMMEHBIINE 3HAYEHMs, BBIUUCIATH IUIOMAnn Guryp u oOBbEMBI TeJ, HaXOOUTh
CKOpPOCTM U YCKOpeHMsi mnpoueccoB. JlaHHas copepskaTelbHas JIMHUS OTKPBIBAE€T HOBbIE
BO3MO)XKHOCTH TOCTPOEHMsI MaTeMaTHYeCKUX MOAeNell peanbHbIX CUTyaluid, HaxOXIeHUs
HaWwIy4llero peleHus B MPUKIAAHBIX, B TOM 4YHCJIE€ COLMAJIbHO-3KOHOMHUYECKHUX, 3ajadax.
3HaKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOIrO aHalM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(OpMaNbHO-IOrMYECKOTO W KPEATHMBHOTO MBIILICHHs, (OPMUPOBAHMIO YMEHHH pacro3HaBaTh
NPOSIBJICHUS] 3aKOHOB MAaTEMAaTUKH B Hayke, TEXHWKE M HCKyccTBe. OOydaromecs y3HAIOT O
BBIJIAIOIIMXCSl PE3YyJIbTaTax, OJyUYEeHHBIX B XOZ€ Pa3BUTHsI MaTEMaTHUKU KaK HayKH, U UX aBTOpax.

CopnepxarenpHo-MeToAUYeCcKass JUHUS «MHOXecTBa U JIOTHKa» B OCHOBHOM IIOCBSLIEHA
3JeMEHTaM TEOPUM MHOXKECTB. TeopeTHMKO-MHOXECTBEHHbIE IMPEICTaBJICHMsI MPOHU3BIBAIOT BECH
KypC IIKOJbHOH MaTeMaTHUKU U MPeNJiaraloT HanooJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIOIINN BCE
pas3zenbl MaTEMaTUKU U €€ MPUJIOKEHUH, OHU CBSA3bIBAIOT pa3Hble MaTeMaTUYECKHUEe JUCLIUIUINHBI B
enuHoe uenoe. I[losToMy BaXXHO JaTh BO3MOXHOCTb UIKOJBHHUKY IOHMMAaTb TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTHKU U MCIIONb30BaTh €ro JJIsl BbIPAXKEHHUsI CBOMX
MBICJIEH.

B kypce «Anrebpa m Hayama MaTeMaTUYECKOTO aHAIHM33a» NPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOr0 MOJEIUPOBAHUS, KOTOPBIE NPHU3BAaHbI CHOPMHUPOBATH HABBIKH ITOCTPOSHUS
MozieNiell peaNbHbIX CUTYalHid, UCCIENOBAaHMS 3THUX MOJAEJIEH C NMOMOINBIO ammapara anreOpbl u
MaTeMaTUYeCKOro aHalln3a U UHTEePIpeTaLlH MOJyYeHHbIX pe3ybTaToB. Takue 3ajaHus BIIJIETEHbI
B KaX/IbIH M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHall Kypca HMINPOKO UCIONb3YyeTCs s
peleHus NpUKJIaaHbIX 3ana4. [Ipu pereHun peaabHbIX NPAKTUYECKUX 3a/1a4 y4alllecsl pa3BUBalOT
HaOJIIOIaTENIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIIONb30BATh
aHaJIOrHI0, 00001IaTh U KOHKPETU3UPOBATh NpodseMy. JlesaTenbHOCTh Mo (OPMHUPOBAHUIO HABBIKOB
peLeHnsl MPUKJIAAHBIX 33/1a4 OPraHU3yeTcs B IPOLECCe M3yUeHHUs] BCeX TeM Kypca «AnreOpa u
Hayajla MaTeMaTH4YeCKOro aHaJIN3ay.



MecTo yueOHOro Kypca B yue0HOM IJIaHe

Cornacno yueOHOMY 1utaHy B 10—11 kiaccax u3y4aercs yueOHbIH Kypc «AnreOpa u Havana
MaTeMaTHYECKOr0 aHaJIN3a», KOTOPBbIH BKIOYaeT B ce0sl CIenyroIue OCHOBHBIE pPa3neibl
comep:kaHus: «Uucna U BBIMUCICHHs», «YPaBHEHHS M HepaBeHCTBa», «PyHKuMU W rpaduxm»,
«Hauana MaTemMaTH4eckoro aHanus3a» U «MHOXXECTBa U JIOTUKay.

B VYueOHoMm myaHe Ha wu3ydyeHue Kypca anreOpbl M Hadajl MaTEMAaTHYECKOro aHaJn3a
otBOonUTCS 2 yuebHBIX Yaca B Hexento B 10 kiacce u 3 yueOHBIX 4aca B Henemo B 11 kiacce, Bcero
3a aBa roga oby4eHus: — He MeHee 170 yueOHbIX 4acoB.

Coaepxranue yueOHOro kypca (mo rogam ooyueHus)

10 knace
Yncsa v BbIYHCICHUA

Paunonaneabie uncna. OOBIKHOBEHHBIE W JAECATHUYHBIE IPOOH, NPOLEHTHI, OECKOHEYHbIE
nepuoguueckue  apobu.  Apudmerndeckme — Omepandu ¢ PAlMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUH. I[IpuMmeHeHme npodell W NPOLEHTOB MJsl pEIleHUs
MIPUKJIAAHBIX 337124 U3 PA3JIUYHBIX OTPAC/IE 3HAHUN U PEAJbHON KU3HH.

JlelicTBuTenbHBIE YWCA. PalyoHampHBIE W HppalMOHANbHbIE dYHcha. Apudmerndeckne
Omepaluu C OeHCTBUTENbHBIMUA 4HCiIaMu. [IpuOmkéHHBIE BBIYMCICHMS, TPAaBUJIA OKPYTJICHUS,
MIPUKHIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ wenbiM mokasateneMm. CraHmapTHas (opMa 3amucH JEHCTBHTENBHOTO UHCIHA.
Ucnonp3oBanne noaxopsuiei GopMbl 3aNMCH AEHCTBUTENBHBIX YUCEI JJIsl PEIIEHUs] PAKTHIeCKUX
3a7a4 U MPEACTABJICHUS NaHHBIX.

Apudmernueckuii KOpeHb HATypajdbHOH crereHH. [leificTBus ¢ apupMeTHdecKMMH KOPHSIMHU
HATypaJIbHOMN CTETECHU.

CuHyc, KOCHMHYC U TaHTE€HC YMCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHHUS1 M HEPABEHCTBA

ToxxnmecTBa U TOXKIECTBEHHbIE TPeOOPa30BaHUS.

IIpeobpasoBanne TPUTOHOMETPUUECKUX  BbIpakeHHH. (OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelneHne HepaBeHCTBAa. MeToa UHTepBaJIoB.

Pemenue nenpix u ApoOHO-pAIMOHANIBHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppalnoHanbHbIX YPABHEHUNH U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

IlpumeHeHne ypaBHEHHI W HEPABEHCTB K PELICHUK) MAaT€MAaTHMYECKUX 3a4ad U 3a4ad U3
Pa3NIUYHBIX O0JIACTEeH HAYKU U pealbHON JKU3HH.

DyHKIHH U TPaQuKH

Oyuk1us, cnocodsl 3ananust Gyskun. I'paduk pyHkmm. BzanmMHO oOpaTHbIe PyHKLINH.

Obnacte omperneneHust 1 MHOXKECTBO 3HaueHWH (QyHkumu. Hymm ¢ynkmmum. IIpomexyTku
3HAKOIOCTOSIHCTBA. UETHBIE 1 HEUETHBIEC (PYHKLIUH.

CrenenHass QyHKUIMS C HaTypaJdbHBIM W LEJbIM MoOKasateneM. EE cBoiictBa m rpaduk.
CroiicTBa u rpad Uk KOpHS #-OH CTETICHU.

TpuroHomerpudeckass  OKPY)KHOCTb,  OINpENeJeHWe  TPUTOHOMETPUYECKHX  (YHKIMH
YHCJIOBOI'O apryMEHTA.

Hauana maTeMaTH4€CKOro aHAJIH3A

ITocnenosaTenbHOCTH, crocoObl  3amaHMs  IOCIEeNOBAaTEIbHOCTEH.  MOHOTOHHBIE
MOCJIENOBATENBHOCTH.

Apudmerrueckas 1 reoMeTpUIeCKas Mporpeccun. beckonewHo yObIBaroIast reoMeTpuiecKast
nporpeccusi. Cymma GeCKOHEUHO yOBIBArOIIEH reoMeTpudeckoil mporpeccun. Popmyma CIOKHBIX
MpoLeHTOB. Mcrnonap30BaHne NPOrpeccuu Al PELICHHs PealibHbIX 3a4a4 NPUKJIaJHOIO XapaKTepa.
MHoxecTBa H JOTHKA



MHoxecTBO, omnepaluu Hajx MHO)kecTBamu. Jluarpammbl OJitnepa—BenHa. IlpumeHnenue
TEOPETUKO-MHOKECTBEHHOIO amnmnapara [Jisi ONUCAaHUs PEealbHBbIX MPOLIECCOB W SIBICHUH, IIPH
peLIeHNH 3a/1a4 U3 IPYTruxX yueOHbBIX MPEIMETOB.

Omnpenenenue, Teopema, CleACTBUE, 1OKA3aTEIbCTBO.

11 knace
Yncsa v BbIYHCICHUA

Harypanbnele u nensle yncia. IlpusHaku 1eIMMOCTH LEBbIX YUCEN.

Crenenb ¢ palMOHATBHBIM MMOKa3aTenaeM. CBONCTBA CTETICHH.

Jlorapudm uncna. JlecaTudHbIe U HATYpaJIbHBIC JOTApH(PMBL
YpaBHeHHUSI H HEPABEHCTBA

[IpeobpazoBanne BEIpAKEHHH, COAEPIKALINX JOTapr(pMBbL.

[IpeobpazoBanne BEIpaAKEHHH, COAEPIKALINX CTEIIEHHU C PALIMOHAIBHBIM MTOKA3aTeIIeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IIokasaTenbHble ypaBHEHHsI U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUS] U HEPABEHCTBA.

CucreMpl JHMHEWHBIX ypaBHeHUH. PelleHue NPUKIAAHBIX 3a7ad C IOMOLIBIO CHCTEMBbI
JIMHENHBIX YPaBHEHU.

CucreMbl U COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpumenenne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3a7a4 U 3a7a4
U3 Pa3IMYHBIX 00JacTell HAyKH U peajbHOMN JKU3HH.
DyHKIHH U TPaQuKH
Oyukius. Ilepuonuueckne ¢yakuun. [IpoMekyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMBI H
MUHHMYMBI pyHKIMH. Hanboneinee 1 HanMeHbplnee 3Ha4YeHNE (PYHKLIUN HA TPOMEIKYTKE.

Tpuronomerpudeckne QyHKIUH, UX CBOMCTBA U rPpadUKH.

ITokazatenpHas u Jorapudmuyeckast QyHKIUH, UX CBOWCTBA U rPapUKHU.

Ucnonp3oBanne rpadukoB GyHKIHHA A pEIICHUs] YPABHEHUH U JTMHEHHBIX CUCTEM.

Ucnonrp3oBanne rpadukoB (YHKOMHA Ui HMCCIEAOBAHUS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIIEHUH 3324 U3 APYTHX YYeOHBIX MPEIMETOB U PEabHON KU3HH.
Hagana maTreMaTH4eCKOro aHAJIN3A

HenpepsiBHble pyHKIMN. METO HHTEPBAJIOB ISl PELICHUST HEPABEHCTB.

IIpoussonnas ¢pyHkuuu. I'eomerpudeckuii 1 GU3NMIECKHUA CMBICI MTPOU3BOIHOMN.

[IponsBonHble 3MeMEHTapHBIX (QyHKIMHA. DPOpMysbl HAXOXIEHHUS MPOU3BOJHOH CYMMB,
MPOM3BEACHUS H YaCTHOTO (DYHKIIMH.

[IpMeHeHne MPOU3BOAHON K HMCCIENOBaHMIO (DYHKIMH HAa MOHOTOHHOCTH U HKCTPEMYMBI.
Haxoxxnenne HanOopIero 1 HAMMEHbIIEro 3HaUeHHsI (PYHKIINH Ha OTPE3Ke.

IIpumeHnenne npOU3BOAHON Ui HAXOXKACHUS] HAUTYUYLIErO PEeUIeHUs] B IPUKIIAAHBIX 3a0a4ax,
IS OTIPENIENIEHUS] CKOPOCTH IPOLECCa, 3a1aHHOTO (POPMYJION HITH TpadhUKOM.

ITepBooOpasnas. Tabnuia nepBooOpa3HBIX.

HHrerpa, ero reomerpudeckuii u pusnyueckuii CMbIc. Beraucnenue naterpana no gopmyne
Hrerorona—JleliOanma.

Ilnanupyembie 00pa3oBaTedbHbIE€ pe3yabTaThl

OI'OC COO onpegenser coaepxkaTelbHble MPUOPUTETHI B  PACKPBITUM  HaIpaBJIeHUM
BOCITUTATEIbHOIO nporecca; IPaKAaHCKO-NMATPHOTUYECKOTO, IyXOBHO-HPABCTBEHHOTO,
ACTETHYECKOro, (HU3MYECKOro, TPYAOBOrO, 3KOJOTMYECKOrO0 BOCIUTAHUS, LIEHHOCTH HAY4YHOTO
no3Hanmnsa. B CTaHI[apTe AejlacTCd AaKLOEHT Ha JACATCIIbHOCTHBIC ACIEKThbI HJOCTHXKCHUA
O6yLIaI'OH_[I/IMI/IC$I JIMYHOCTHBIX PE3YJbTATOB Ha YPOBHE KIIHOUCBBIX HOH;ITPIP'I, XapaKTCPU3YOIIHUX
JOCTHIKCHUEC O6yLIaI'OH_[I/IMI/IC$I JIMYHOCTHBIX PE3YJbTATOB. OCO3HAHHUE, TI'OTOBHOCTb, OPHCHTALIUA,
BOCIIPUUMYHNBOCTD, YCTAHOBKA.

OcBoenHne y4eOHOro Kypca IOJDKHO O0ECIeunBaTh JOCTMXKEHUE Ha YPOBHE OCHOBHOT'O OOIMIEro
O6pa30BaHI/I$I CICAYOMUX JIMYHOCTHBIX, MECTANPCAMETHBIX W MNPEAMETHBIX O6pa30BaTeJ'IbeIX
Pe3yJIbTaToB:

1) rpaxnanckoro Bocnuranus:



c(OPMHPOBAHHOCTh TPAKAAHCKOH MO3MIMU OOydYaKOUIerocs Kak AaxkTHBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHICKOro oOIIecTBa, MPENCTaBIEHHE O MAaTeMaTHYECKHUX OCHOBAaX
(YHKLMOHMPOBAHUS PA3JINYHBIX CTPYKTYpP, SBJICHUH, NPOIENYp TpakIaHCKOro oOriecTsa
(BBIOODBI, OMPOCHI M JIPYroe), YMEHHE B3aUMOAEHCTBOBATH C COLMAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKLUHUSIMHU 1 HA3HAUCHUEM,

2) naTpHOTHYECKOT0 BOCTIHTAHHS:

c(OPMUPOBAHHOCTh ~ POCCHIMCKOW  TPAXKMAHCKOW  HACHTUYHOCTH, YBAKECHHUA K
MNPOLIJIOMY M HACTOAIIEMY  POCCHMCKOM  MaTE€MaTHKH, LEHHOCTHOE  OTHOIUEHHE K
OOCTMIKEHHUSIM ~ POCCHUMCKUX  MATE€MAaTMKOB M POCCHUMCKOW  MaT€MaTU4YeCKOH  IIKOJBI,
UCTIOJIb30BAaHUE 3THX JOCTH)KEHUH B IPYTHX HAyKax, TEXHOJIOTHUAX, chepax SKOHOMHKH;

3) AyX0BHO-HPABCTBEHHOT0 BOCIUTAHHUS:

OCO3HaHME [IyXOBHBIX LEHHOCTEH  pPOCCHHCKOro  Hapoma, CHOpPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBENEHUS, CBA3AHHOIO C NMPAKTHYECKUM IPUMEHEHUEM
JOCTH)KCHMIM HAyKUM U JEATEIbHOCTBI0 Y4YEHOrO, OCO3HaHWE JIMYHOIO BKJIAZA B IMOCTPOCHHE
yCTOWYHBOTO OYAYIIETO;

4) 3cTeTnuecKoro BOCHUTAHUSI:

5CTETUYECKOE  OTHOLIEHHWE K  MHpPY, BKJIKOYas  O3CTETUKY  MaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peLIeHWH, pPacCy)KOCHWH, BOCHPUUMYHUBOCTH K
MaTEMaTUYECKUM aCIEeKTaM Pa3juYHbIX BUJOB UCKYCCTBA,

5) ¢usnueckoro BocnuTanust:

cpOpMHUPOBAHHOCTh YMEHHSI TIPUMEHSITh MATEMATHUECKHE 3HAHUSI B HHTEPECAX 3[0POBOTO
u Oe3omacHOro oOpasa KH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nutaHue, cOaNaHCUPOBAHHBIA PEKUM 3aHITHI M OTAbIXA, peryisipHasi pU3HUYeckas akTHBHOCTD),
(pr3HHUECKOe COBEPLICHCTBOBAHHE NP 3aHATHSIX CIIOPTHBHO-03I0POBUTENIBHO IeATENbHOCTHIO;

6) Tpynosoro BocniuTanus:

TOTOBHOCTb K TPYAYy, OCO3HAHUE LEHHOCTH TPYAOIIOOUsS, HHTEPEC K PAa3JIMYHbIM cepam
npoeCCHOHATBPHON IeSTENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOM U €€ NPHIIOKEHUSIMH,
yMEHHE  COBepllaTh OCO3HaHHBI  BbIOOp Oyaymed mnpodeccuu U peanrn3oBBIBATH
COOCTBEHHBIE  JKMU3HEHHbIC IUIAHBL, TOTOBHOCTD W  CHOCOOHOCTh K MAaT€MaTHYECKOMY
00pa3oBaHNI0O U caMOOOPa30BAHUIO HA MPOTSKEHWH BCEH JKHU3HHM, TOTOBHOCTb K aKTUBHOMY
YUYaCTHIO B PELICHUH NMPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIPaBIEHHOCTH,

7) 3K0JI0rH9ECKOro BOCTIHTAHHUS:

c(OPMUPOBAHHOCTb  HKOJIOTHYECKON KyJIBTYyphl, TMOHMMAHHE BJUSHHUS COIUAbHO-
SKOHOMHYECKUX TPOLECCOB HA COCTOSHME TMPUPONHOH M COLUMAIBHOW CPelbl, OCO3HAHME
rOGATBHOrO — XapakTepa  JKOJNOTMMECKMX — NPOOJEM, OpHMEHTALMs HAa  MPUMEHEHHE
MaTEeMaTUYIECKUX 3HAHWIL JUTs pelleHust 3a/1a4 B 00JacTh OKPYKAKOIIE Cpesibl, MIaHUPOBAHHE
TMOCTYTIKOB M OLEHKH UX BO3MOKHBIX MOCIEICTBHI /TSl OKPY>KaOLIeH CPebr,

8) uennocrn nayunoro nosuanus:

c()OPMHUPOBAHHOCTb MHPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSL HAYKU M OOLIECTBEHHOH MPAKTHKH, MOHMMAHHE MaTEMATHYECKOH HayKH Kak c(epbl
4EeJIOBEYECKON NEATENbHOCTH, STANOB € Pa3BUTUA M 3HAYMMOCTH JUISl PA3BUTHS LUBUIM3ALIUM,
OBNIaZicHHE SI3BIKOM  MAaTeMaTUKM W MaTeMaTU4ecKOW  KyJNbTypoll Kak CPECTBOM
MIO3HAHUSA Mupa, TOTOBHOCTD OCYLIECTBISATh IPOEKTHYIO U UCCIIENOBATENbCKYIO
NEATENLHOCTh MHAUBUAYAILHO U B FPYIIIIE.

METANPEJIMETHBIE PE3YJbTATbI

B pesynbraTe OCBOGHMsS TPOrpaMMbl MO MAaT€MaTHKEe Ha yPOBHE OCHOBHOTO OOIIEro
obpazoBanusi y oOydaromerocss OyayT cGhOpMHPOBAHBI METANPEAMETHBIE pPE3YJIbTaThI,
XapaKTePU3YIOMINeCsT  OBJAaJICHUEM  YHUBEPCAJIbHBIMU  TO3HABATEIbHBIMU  JTEHCTBUSMH,
YHHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JE€HCTBUSIMH M YHUBEPCANbHBIMU PETYJISITHUBHBIMU
JNEUCTBUSAMM.
Ilo3HaBaTeIbHBIE YHUBEPCAJbHbIE YUeOHbIE TeiiCTBHSA
ba3zoBble iornueckue aencTBHs:



BBIABJISITD W XapaKTEPU30BATh CYINECTBEHHbIE NPU3HAKU MATEeMAaTHYECKUX OOBEKTOB,
NOHATHH, OTHOLIEHWH MeEXIy NOHATUSAMH, (OPMYIHPOBATH ONPEAENEHUs] TMOHATHI,
yCTAHABJIMBATh CYIIECTBEHHBbIH MNPHU3HAK KJIACCU(UKALMH, OCHOBAHHs JJsi 0000INEeHUs U
CPaBHEHMsI, KPUTEPUH ITPOBOIUMOTO aHAJIHN3A,

BOCIIPUHUMATh, (OPMYJIHPOBAaTh M MPeoOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHLATENbHBIE, €MUHIUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

BBIABJIAITD ~ MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEYUS B
dakTax, HaHHBIX, HAOMIOAEHUSAX U  YTBEPIKIACHHSIX, npeaiaraTh KPUTEPHH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

JeNnarh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEeHU, YMO3aKIIOUeHHH 110 aHAJIOTHH,

NPOBOIUTH CAMOCTOSITENIBHO JTOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHHH (IIpsIMble U
OT TPOTUBHOIO), BBICTPAWBATh APTYMEHTALMIO, NPUBOAUTH NPUMEPBI M KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BBIBOJIBL,

BbIOMpaTh crmoco0 pemreHust y4eOHOW 3amaun  (CpaBHHBATH HECKOJIBKO BapHaHTOB
pewieHns1, BBIOWpaTh HaubOoyee MOAXOMIIUN C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX

KPUTEPHEB).
Ba3oBble ncciienoBaTeIbCKue AeHCTBUS
UICTIOJIb30BATh BOMPOCHl  KAaK  HCCIEAOBATEIbCKUMN UHCTPYMEHT

NOo3HaHMs, (QOPMYJIMPOBAaTH  BOMPOCHL,  (PUKCHpYIOLIME  MPOTHBOpEYHE,
npobJeMy, yCTaHaBJIMBATHHCKOMOE U JJaHHOE, (POPMHUPOBATH TMITOTE3Y, APIYMEHTHPOBATDH CBOIO
MO3ULINI0, MHEHHE; TIPOBOIUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT,

UCCIIEIOBAHHE
M0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBbEKTa, SIBJICHUS, MPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXy OOBEKTaMH, SIBJICHUSIMH, ITPOLIECCAMH,

CaMOCTOATENILHO (hOpMyITUpOBaTh 000OIIEHNST U BBIBOIBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOIeHUS], NCCIIEIOBAHNS, OLICHUBATh JTOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTATOB, BHIBOJOB H
00001IeHMIA;

MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATH MPEATIONOKEHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pa6ora c undopmanueii:

BBISIBJISITH Je(PULUUTHl MHPOPMALIMH, TaHHBIX, HEOOXOIMMBIX JIi OTBETA HA BOMPOCHU ISl
peLIeHus 3a1a4uy,

BbIOMpAaTh MHQOpMALMIO W3 HCTOYHHKOB  pA3jMYHBIX THIIOB, AaHAJM3HPOBATb,
CHCTEeMaTH3HPOBaTh M HWHTEPNPETHPOBaTh HHPOPMALMIO PA3JHYHBIX BHAOB U (HOpM
NPEACTaBICHNUS,

CTPYKTYpHUpOBaThb  HHPOPMALMIO, TMPEACTABIATH €€ B  pasjiMuHbiX  (popmax,
WLTIOCTPUPOBATD I'padUIeCcKy;

OLEHHBATh HAA&KHOCTh MHPOPMALMM MO CaAMOCTOSTENbHO C(HOPMYTHPOBAHHBIM
KpUTEPUSIM, CPOPMYTHUPOBAHHBIM CAMOCTOSITEIIBHO.

KommyHHKaTHBHBIE YHHBepCAJbHbIE yueOHbIe TeldCTBUS:

BOCIIPUHUMATh W (OPMYJHUPOBATH CYKACHHS B COOTBETCTBHH C  YCJIOBHSMH U
uessiMu  OOIIEHHs, SICHO, TOYHO, TPaMOTHO BBIPAKATh CBOK TOYKY 3pPEHHS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, [aBaThb MOSCHEHHs IO XOAy peLIeHUs 3aJa4yd, KOMMEHTHPOBATb
MIOJTyYSHHBIH Pe3yJIbTaT,

B Xozxe OOCY>KAEHHUS 3aJaBaTh BOMPOCH! MO CYIIECTBY O0CY)KHaeMOi TeMbl, mpoOJIeMBbl,
pelaeMoi 3a7a4l, BbICKA3blBATh W/EH, HALIEJIEHHbIC HAa MOMCK PELICHUs], COMOCTABJSTH CBOU
CY)KIACHHUSI C CYXKICHUSIMH IPYyTrUX YYaCTHUKOB TUANOra, OOHApYKUBaTh Pa3jin4yue U CXOACTBO
NO3ULIMH, B KOPPEKTHOH popme GOpMyIHPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHHS,

NPEACTABISTh PE3YJbTAThl PEIICHUS 3a0auM, SKCIEPUMEHTa, HCCIENOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (POPMAT BBICTYIJIGHUS C Y4€TOM 3a4ad  TMpEe3eHTAlUH |
0COOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe YHHBepcAJIbHbIE Y4eOHbIE JeHCTBHS
Camoopranusanus:



COCTaBJISITh IUIAaH, AJTOPUTM pELISHUs 3a7aud, BbIOMpPATh CIOCOO peIeHHs ¢ y4&TOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUAHTBI PEIICHUH ¢ y4ETOM HOBOHM MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMH TO3HABATEIbHON pe(IEKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBHIA
U MBICJIUTENBHBIX TPOLIECCOB, HUX pPE3YyJbTAaTOB, BIANETh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI POLIECCa U Pe3yJIbTaTa PeLISHHsSI MATEMAaTHIECKOH 3a1a4H;

NpeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTb NPH PEIICHUH 3a/1a4Hl, BHOCHTH
KOPPEKTHUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, NaHHBIX, HAHIEHHBIX OMINOOK,
BBISIBJICHHBIX TPYIHOCTEHH;

OLICHUBAThb COOTBETCTBHE pe3yJbTaTa LENd U YCJIOBUSM, OOBACHATb NPUYHUHBI
TIOCTIKEHHS WJIH HEIOCTIDKEHUS PE3YJIbTATOB AESITEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLICHKY
npuoOPETEHHOMY OIBITY.

CoBmecTHAasI 1eSITEIbHOCTD:

MOHMMATh W HCIOJBb30BAaTh NMPEUMYIIECTBA KOMAHAHON M MHAMBHAYAJbHOH padoThl mpu
pemeHnyd y4eOHBIX 3a7ad, NPUHUMATh LeJdb COBMECTHOH MESTEeNbHOCTH, IUIAHHPOBATH
OpPTaHU3aLMI0 COBMECTHOH paboThI, pacmpenensTb BUAbI pabOT, ITOrOBapUBATHCS, OOCYXKIATh
MPOLIECC U PE3yJIbTAT padoThl, 0000IIaTh MHEHUSTHECKOIBKUX JTIFOICH;

y4acTBOBaTh B TpynHmoBbIx (Qopmax pabdorsl (0OcykneHus, OOMEH MHEHUH,
«MO3TOBBI€ LITYPMBI» M HHBIE), BBINOJHATH CBOK YacThb PalOTbl M KOOPAMHHUPOBATH CBOH
OEeWCTBUS C IPYTUMH YJICHAMH KOMAaHbl, OLIEHUBATh KAYeCTBO CBOETO BKJIaAA B OOIIMIA MPOIYKT
10 KPUTEPUsIM, CHOPMYITHPOBAHHBIM YHACTHUKAMH B3aUMOACHCTBUS.

ILnanupyemMole NpeAMeTHLIE Pe3VJILTATHI 0CBOCHHS
IIpumepHoi padouel nporpaMmapl Kypca (o roaxam o0y4eHus )

OcBoenne yuebHOro Kypca «Anredpa M Havyajla MAaTeMaTHYECKOrO AaHAlM3a» Ha YPOBHE
cpeanero oOmero o0pa3oBaHUs MOJDKHO OOECIeYMBATh AOCTIDKEHHE CIEAYIOLINX MNPEAMETHBIX
00pa3zoBaTeNbHBIX PE3YIbTATOB:

10 kaace
Yucia 1 BLIYHCTIEHUS

e OmepupoBaTh NOHATHSIMU. PALUOHAIBHOE W NEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs H
IeCATUYHAs 1POOb, MPOLIEHTBHL.

¢ BrmonHaTh apudmMeTniecKkre onepaii ¢ paluoOHAIbHBIMU U IeHCTBUTEIbHBIMU YHCITAMH.

e BrmonHATe NPUOTMKEHHBIE BBIYUCIEHHS, WCIOJB3ysl TNpaBWiIa OKPYTJICHUs, AeNaTh
MPUKUJIKY U OLIEHKY pe3yJibTaTa BbIYMCIEHUN.

e OmepupoBaTh NMOHIATHAMH: CTENEHb C IIEJBIM IOKAa3aTesieM;, CTaHAapTHas ¢Gopma 3amucH
JNEHCTBUTEIBLHOIO 4YMCJA, KOPEHb HATYpPaJbHOM CTENEeHH, HUCHOJb30BAThb MOAXOMAALLYIO
dopMy 3ammMcH OEHCTBUTENBHBIX YHCEN U PEIleHHs NPAKTUYeCKUX 3amad U
MIPEACTABJICHNS TaHHBIX.

e OnepupoBaTb MOHATUSIMHU: CUHYC, KOCUHYC W TaHT€HC MPOU3BOJIBHOIO YIJIa; UCIOJIb30BaTh
3amMCh MPOU3BOJIBHOIO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUIECKHUE (PYHKLIUH.

YpaBHeHHUSI H HEPABEHCTBA

e OmnepupoBaTb MOHATUSMHU. TOXAECTBO, YpPaBHEHME, HEPABEHCTBO, LI€JIOE, PallMOHAIbHOE,
HppaLMOHAIbHOE YpaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

e BrumonHATe  npeoOpa3oBaHUS  TPUTOHOMETPUYECKMX  BBIPAXKEHWH W pelarthb
TPUTOHOMETPUUYECKHE YPABHEHUS.

e BrmonHATe nmpeoOpa3oBaHUs LEJbIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKEHHH H
pelaTb OCHOBHbBIE THIIBI IIE€NIbIX, PALMOHAIbHBIX W MPPALMOHANBHBIX YpaBHEHUN U
HEPaBEHCTB.



IIpumensaTe ypaBHEHMsI M HEPABEHCTBA IS PELICHUS MATEeMATHUYECKUX 3a7ad U 3a1ad u3
PA3MYHBIX 00JIACTeH HAYKU U PealbHON JKU3HH.

MonenupoBaTb peanbHble CUTYallMM Ha sI3bIKe aireOpbl, COCTABISATH BBIPAKEHHS,
YPaBHEHHs, HEPABEHCTBA IO YCJIOBHMIO 3aa4H, MCCIENOBAaTb IOCTPOCHHBIE MOIEIU C
HCTIONIb30BAHIEM aIlnapara anreopsl.

DyHKIHH U TPaQuKH

OnepupoBarh MOHATHSAME: (QyHKLMA, CIOCOOBI 3ananns QYHKIUU, 0OJIACTh OMpeneIeHus 1
MHOXXECTBO 3Ha4eHUN (yHKIMH, rpaduk QyHKINH, B3aUMHO OOpaTHbIE (DYyHKIIHH.
OmnepupoBarb NOHATHAMU: YETHOCTh M HEUETHOCTD (PYHKIIUH, HYJIN (QYHKIUH, POMEXKYTKH
3HAKOMOCTOSIHCTBA.

Ucnonp3oBarsh rpaduku GyHKLIUHA U pelieHnst ypaBHEHHH.

Crtpoutrp u umraTh Trpaduku JHMHEHHOW (YHKIHMH, KBAaAPATHYHOW (YHKIHH, CTETIEHHOHN
(YHKIMU C LETIBIM ITOKA3aTENEM.

Hcnonb3oBark rpaduku QyHKUMNA IS UCCIEAOBAHUS TPOLECCOB M 3aBHUCHUMOCTEH MpH
peLeHnH 3a1a4 U3 APYrux yueOHbIX MPEIMETOB U PealbHON *KU3HM; BBIpAXXaTh (OpMyJIaMu
3aBUCUMOCTH MEXYy BEIUYMHAMH.

Hauana MaTeMaTH4e€CKOro aHAJIH3A

OHepI/IpOBaTb IOHATHAMU. TIOCJICOOBATCIBHOCTD, apI/I(bMeTI/ILIeCKaﬂ U TCOMETPUYCCKAA
IPOTPECCHU.

OnepupoBarh MOHSATHIMH. OE€CKOHEUHO yOBIBAIOIIAsi r€OMETPUYECKasi MPOrpeccus, cymma
0ecKkOHEeUHO yOBIBAOIIEH reOMETPUIECKOH MPOrPECCHH.
3anaBaTh MOCIEAOBATEILHOCTU PA3IMYHBIMH CIIOCOOAMH.

Hcnonp30BaTh CBOHCTBA IMOCHIENOBATEIBHOCTEH M TMPOTPECCHH Ul PEIIEHHs] PeajbHbIX
3a/1a4 NPUKJIAAHOIO XapakTepa.

MHuoskecTBA H JIOTHKA

OnepupoBarh NOHATUSIMHU: MHOKECTBO, ONepaLui HaJl MHOKECTBaAMHU.

Hcnonb30BaTe TEOPETUKO-MHOXKECTBEHHBIN anmnapar A OMUCAHUS PEaJIbHBIX MPOLECCOB U
SIBJICHHH, TIPU PEIICHUH 3324 U3 APYTUX YIEOHBIX MPEIMETOB.

OnepupoBarb NOHATUSAMU: ONpEAEICHHE, TEOpPEMa, CIEACTBHE, TOKA3aTeNbCTBO.

11 kaace
Yucia 1 BLIYHCTIEHUS

OnepupoBaTh NOHATUAMU: HATypaJIbHOE, LI€JI0€ YUCIIO, UCIIOJIb30BaTh MIPU3HAKU AEIUMOCTH
LENbIX YUCEJI, PA3JIO’KEHUE YNACIIA HAa IPOCTHIE MHOXKUTENH 1JIs1 PELICHHS 3aa4.
OnepupoBarb MOHATHEM: CTEIIEHb C PALHOHAIBHBIM [TOKa3aTEeNIEM.

OmnepupoBarb MOHATUSAMHE: JIOTapU(pM UUCIIA, JECITUIHBIE H HATYPAJIbHBIE JIOTaPU(PMBL.

YpaBHeHHUSI H HEPABEHCTBA

[IpumeHsITH CBOWMCTBA CTENEHH JJIs1 MPeOoOPa30BAHUS BRIPAKCHUM; OMIEPUPOBATH MOHATUSIMU:
MOKA3aTeJIbHOE YPAaBHEHHWE M HEPABEHCTBO, pelIaTh OCHOBHBIE THUIIBI [OKA3aTEJIbHBIX
YPaBHEHUI U HEPABEHCTB.

BrimonHATe  mpeoOpasoBaHUs  BBIPAXKEHHH, CONEpKAlIUNX JorapuMbl, OMEPUPOBATH
MOHATUAMU. JIorapu(PMIUecKoe ypaBHEHHE M HEPABEHCTBO, pPEIIaTh OCHOBHBIC THIIBI
Jorapu(MHYECKUX YPABHEHHI U HEPABEHCTB.

Haxonute pemieHuss npoCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBarh MOHITHSIMU. CHCTEMa JIMHEWHBIX YPAaBHEHUM M €€ pELICHUE, UCIOJIb30BATh
CHUCTEMY JIMHEMHBIX YPABHEHUM JJIsl PELIEHUs TPAKTHYECKUX 3a4a4.



e Haxoaute pemeHus npoCcTEHINX CUCTEM M COBOKYITHOCTEH pPaLMOHAJIbHBIX YPAaBHEHHH U
HEPABEHCTB.

e MopennpoBath peajbHbE CUTYallM Ha sI3bIKe ajreOphl, COCTABJIATH BBIPAKEHHUS,
YPaBHEHHUsl, HEPABEHCTBA W CHCTEMBbl IO YCIOBHIO 33[a4M, HCCJIEAOBATb MOCTPOCHHBIE
MOJIEJIH C UCTIONBb30BAaHNEM aMIapaTa anreOpbL

DyHKIHH U TPaQuKH

e OmepupoBaTh TMOHATUAMHU. NepUOAUYECKas (DYHKIHS, TMPOMEKYTKH MOHOTOHHOCTH
(YHKUNH, TOYKH SKCTpeMyMa (yHKIUH, HauOoJbllee U HAaMMEHbIIee 3HaUCHHs (PYHKLIUU
Ha MMPOMEKYTKE; UCIOB30BATh UX IS UCCIIENOBaHMS (DYHKIINH, 3a1aHHON IpauKOM.

e OmepupoBarh  TNOHATHSAMH.  rpaduKd  TIOKa3aTeNbHOH,  jorapupMuyeckoll o
TPUTOHOMETpHUYECKUX (QYHKIMH, un300pakaTh HMX Ha KOOPAMHATHOH IUIOCKOCTH U
UCTIOJIb30BaTh [UIS PEIICHHs YPAaBHEHUH U HEPABEHCTB.

e M3oOpaxatp Ha KOOPAMHATHOW IIJIOCKOCTH TIpauKu JUHEHHBIX YpaBHEHUH W
UCTIONIb30BATh MX JIJIsl PEIIEHHsT CUCTEMbI JIMHEHHBIX YPaBHEHH.

e lcnonb3oBare rpaduku (QYyHKOUA I8 WUCCIIEAOBAHHUS TPOLIECCOB M 3aBUCHMOCTEH W3
APYTUX Y4eOHBIX THUCLIUILIHH.

Hauana MaTeMaTH4e€CKOro aHAJIH3A

e OmnepupoBarh MOHSATUSIMU. HENpepbIBHAS (PYHKIWS, TPONU3BOAHAS (PYHKIMK, HCIIONIB30BATh
reoMeTpUIeCKui 1 (PU3NIeCKUil CMBIC]T TPOU3BOIHOM TSI PEIICHUS 33714,

e HaxoauTh NPOHM3BOIHBIE 3JIEMEHTAPHBIX (PYHKIMH, BBIYHUCISTH MPOU3BOMHBIE CYMMBI,
MPOU3BENEHUS], YACTHOTO (PYHKIIHIA.

e lcnonb30BaTh MPOUZBOAHYIO JJISi HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHSITh PE3YJIbTATHI HCCIIEOBAHUS K TIOCTPOCHUIO IPaUKOB.

e lcnonb30BaTh NMPOM3BOAHYIO AJISI HAXOXKIEHHUS] HAMJYYILIETO PEIIeHUS B NMPHUKIATHBIX, B
TOM YHCJI€ COLMATbHO-3KOHOMUYECKHX, 3a1a49ax.

e OmepupoBaTh MOHATUSAMH: TNepBOOOpasHass W HHTErpall, MOHUMATb T'€OMETPHUYECKHUH H
(bu3ndecknii CMBICI HHTETpaa.

e Haxomuts nmepBooOpasHble 3JEMEHTAPHBIX (DYHKIHI, BBIYUCIATH WHTErpaj mo ¢opmyie
Herorona—Jlefibuuma.

e Pemarts MPpUKJIAAHBIC 3aAa4d, B TOM YUCIC COLHUAJIBHO-3KOHOMUYECKOTIO U (1)I/ISI/I"IGCKOFO
XapakTepa, CpeaACTBAMU MATEMATHUYCCKOI'O aHaJln3a.

Hopmbl OLIeHKH 3HAHHI, YMEHHH H HABLIKOB 00VYAIOIIHXCH [0 MATEMATHKE

Ouenka NHCHbMEHHBIX KOHTPOJIBHBIX PA00T 00y4YaONIUXCS 110 MATEMATHKE

OTBeT OLIEHUBAETCS OTMETKOM «5», ecu:

* paboTa BBIMOJHEHA TTOJTHOCTHIO,

* B JIOTUYECKUX PACCYKICHUSIX U OOOCHOBAHUU PEIICHHS HET NPOOESIOB 1 OMHOOK;

* B PELICHNH HET MAaTEMAaTHYECKUX OIMHOOK (BO3MOJKHA OJTHA HETOYHOCTb, OMHCKA, KOTOpast
HE SIBJISIETCS CIISICTBUEM HE3HAHUS WJIM HETTOHMMAaHUs y4eOHOro MaTepuana).

OTmerka «4» CTAaBUTCS B CIEAYIOMUX CIYYasx:

* paboTa BBITIOJTHEHA TOJIHOCTHIO, HO OOOCHOBAaHUS INATOB PELISHUS HEAOCTATOYHBI (eCiu
yMeHHe 00OCHOBBIBATh PACCYKIEHUS HE SIBJISUIOCH CIIEHATBHBIM OOBEKTOM MPOBEPKH);

* TOMYIIEHBI OTHA OLTNOKA WJIM €CTh IBA — TP HEMOYETA B BBIKJIAJIKAX, PUCYHKAX, YePTEKAX
i rpadukax (ecnm 3TH BUABI paboT HE SIBJSUTUCH CIIELHATBHBIM OOBEKTOM IPOBEPKH).

OtmeTka «3» CTaBUTCS, €CJIN:

e nonymeHo Ooyee OmHOM oOmMOKM wim Oonee NByX — TPeX HEOOYETOB B BBIKJIAAKAX,
yepTeskax win rpadukax, Ho oOyqaromuiics: obmanaer 00sA3aTeIbHBIMI YMEHUSMH 110 TIPOBEPSEMOI
TEME.

OtmeTka «2» CTaBUTCS, €CJIM:



* TOMYIIEHBl CYIIECTBEHHbIC OIMMOKHM, TIOKa3aBIIMe, 4YTO OOydaromuics He olOnagaer
O6ﬂ3aTeJ'IbeIMI/I YMCHUAMU IO I[aHHOfI TEeM€E B IOJIHOU MEpE.

Yuurtenp MOXKET HOBBICUTH OTMETKY 3a OpHFHHaHbeIfI OTBET Ha BOIPOC HUJIN OPUTHHAJIBHOC
peoi€cHue 3adadvu, KOTOPBIC CBUACTCIILCTBYKOT O BBICOKOM MAaTEMATUYCCKOM  pa3BUTHUU
oOyuaromerocs;, 3a pemeHue Oojiee CIIOKHON 3a7aud WM OTBET Ha Ooyiee CIIOXKHBIA BOMPOC,
MPEATIOKECHHBIC O6yLIaI'OH.IeMYC$I JOIIOJIHUTCIIBHO IIOCJI€ BBIIMOJHCHUA UM KaKI/IX-J'II/I6O APYyTux
3aaHUM.

OueHka yCTHBIX OTBETOB 00y4aromuxcsi N0 MaTeMaTHKe

OTBeT OLIeHNBAETCs] OTMETKOMN «5», €CJIU YUEHHK:

* [IOJIHO PACKpPBUI COZEPKaHHE MaTepuana B oObEeMe, MPEeAyCMOTPEHHOM MPOrpaMMoON U
yueOHHUKOM;

* U3JIOKWJI ~ MaTepwall TPAMOTHBIM  SI3BIKOM, TOYHO HCIOJB3ysl  MaTeMaTHYECKYIO
TEPMUHOJIOTHIO i CUMBOJIMKY, B ONPEIEIEHHOH JIOTHYECKOH MOCIe0BATEIbHOCTH,

* IPABIJILHO BBIMOJIHWII PUCYHKH, YEPTEXKH, TPaPUKH, COMYTCTBYIOIIHE OTBETY,

* IOKa3aJl YMEHHE HILTIOCTPHPOBATh TEOPHUIO0 KOHKPETHBIMHU NPUMEpPaMH, NPUMEHSATb €€ B
HOBOH CHUTYalllH MPH BBITIOJIHEHUH MTPAKTHYECKOTO 3a/1aHNUS;

* IPOAEMOHCTPHPOBAJ 3HAHWE TEOPHM paHee M3YYCHHBIX COMYTCTBYIOIIMX  TEM
c(pOPMHPOBAHHOCTh M YCTOMYUBOCTD HCIIONIb3yEMBIX IIPU OTBETE YMEHUN 1 HABBIKOB;

* OTBEYAJ CAMOCTOSITENIbHO, 0€3 HABOIALINX BOIIPOCOB YUUTEILS,

* BO3MOXKHBI OJTHA — JB€ HETOYHOCTH NPH OCBEIIEHHE BTOPOCTENEHHBIX BOMPOCOB HJIH B
BBIKJIQ/IKaX, KOTOPBIE YYEHUK JIETKO HCIIPABHJI ITOCIIE 3aMEUAHHS YUUTEIIS.

OTBeT OLICHMBAETCSI OTMETKOM «4», €CIIM yIOBJIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha
OLIEHKY «5», HO MIPH 3TOM UMEET OJINH M3 HEJOCTATKOB!

*B U3JOXKEHWU JONyIIeHbl Hebonblime mpodernbl, HE MCKa3UBIIEE MAaTEeMaTHYeCKOoe
CoZiep KaHUe OTBETA;

* JOMyIIEHBl OAMH — JIBa HENO4YeTa NPU OCBEIICHWH OCHOBHOIO COAEPIKaHUS OTBETA,
UCTIPaBJICHHBIE TIOCJIE 3aMEUaHHsl YUUTENS,

* JOMyIIeHbl OIMOKa WM Oojiee IBYX HENOYETOB IPH OCBEIIEHWH BTOPOCTENIEHHBIX
BOIPOCOB MJIM B BBIKJIAZKAX, JIETKO UCIIPABIEHHBIE ITOCIIE 3aMEYaHHsI YUUTEIS.

OTmMeTka «3» CTaBUTCS B CIAENYIOIIUX CIyYasiX:

* HEMOJTHO PAaCKPBITO CONEpKaHHe Marepuaia (comepikaHue H3JIOXKEHO (parMeHTapHO, He
BCErJa IOCJENOBATENbHO), HO IMOKa3aHO oOIlee MOHMMAaHHE BOMNPOCA M MPOJEMOHCTPUPOBAHBI
YMEHUS, TOCTaTOYHBIE JJIsl YCBOEHHs MpOorpaMMHOro marepuana (ompeneneHsl « TpedoBaHusMu K
MaTeMaTHYECKON MOATOTOBKE YHAIIUXCs» B HACTOSLIEH MPOrpaMMe IO MaTeMaTHKE ),

* UMENNCh 3aTPYOHEHHs WM JONyIIeHbl OMHMOKH B OMNPENENCHUH MaTeMaTHYeCKON
TEPMUHOJIOTHH, YePTEeXkKaX, BBIKJIAAKAX, UCIPABICHHbIC MOCIEe HECKOJBKHX HABOISIIMX BOIPOCOB
YUUTES,

* yYEHUK HE CIPAaBHWJICS C NPUMEHEHHEM TEOPHMH B HOBOW CHUTYalMH TPU BBITOJHEHUH
NPAKTUYECKOTO 3a/aHus, HO BBINOJHHUJ 33/aHUsl O0s3aTENIbHOTO YPOBHSI CJIOXKHOCTHU MO TaHHOM
TeME;

*IIPpH JOCTATOYHOM 3HAHWHM TEOPETHYECKOrO MaTepHajia BBIABJICHA HEAOCTATOYHAs
c(pOpMHPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIENYIOIINX CIyYasx:

* HE PaCKpBITO OCHOBHOE COnleprkaHHe yueOHOro MaTepuana,;

* OOHApPYKEHO HE3HAHWe YYCHHKOM OOJbllei wiu Haubonee BAKHOW YacTH y4eOHOro
Marepuana;

* JOMYIIEHbl OIIUOKHW B OINpPENEIeHHWH IOHSATHUH, MPU HCIIONB30BAHUA MaTEeMaTHYeCKON
TEPMUHOJIOTHH, B PUCYHKaX, YepTelkax WM rpadukax, B BBIKJIAIKAX, KOTOPbIE HE HCIPABIICHBI
MIOCJI€ HECKOJBKUX HABOSIINX BOMPOCOB YUUTEIIS.

2

IIpn omeHke 3HaHMIN, YMEHHH WM HAaBBIKOB YYAIIMXCS CJIEAYET YUYWUTBHIBATH BCE OLIMOKU
(rpyOble 1 HerpyOble) 1 HEOUETHI.
I'pyObiMu cunTarOTCs OMUOKM:




0l HE3HAHUE ONpEAEeHUsT OCHOBHBIX TIOHSTHUI,

3aKOHOB, TPABHII,

OCHOBHBIX

MOJIO’KEHUH TEOPHH, He3HaHUE (OPMYJI, OOIIENPUHATHIX CHMBOJIOB 00O3HAUEHUH BEJIMYUH, €UHUI]

HUX UBMEPCHMUA,

U He3HAHHE HAUMEHOBaHMI CAUHULl USMCPECHUA,

N A Y A R B O

HEYMEHUE BBIIEIUTh B OTBETE IJIABHOE,
HEYMEHUE MPUMEHSTh 3HAHUS, aJITOPUTMBI [T PEIICHUS 3a/1a4;
HEYMEHUE JIeJIaTh BBIBOABI U 0000IICHMS,
HEYMEHHUE YUTATh U CTPOUTD IPaUKH;
HEYMEHHE TIOJIb30BATHCS IEPBOUCTOYHUKAMU, YI€OHUKOM U CIIPABOYHUKAMH,
MOTePst KOPHS UJIH COXPaHEHHE MMOCTOPOHHETO KOPHS,

BBIYUCJIUTEIbHBIE OLIUOKH, €CJIM OHH HE SIBJISIFOTCSI OIMMCKOMM;

JIOTHYECKHE OLINOKHU.

K "erpy0ObiM omumbkaM clienyer OTHECTH:

U HETOYHOCTD

(bOpMyIHPOBOK,

ONpeAesIeHuH,

TTOHSITU,

TEOpUi,

BbI3BaAHHAA

HEIIOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB ONPEACIIAECMOro NnMOHATUA WU 3aMeHOI OOHOI'0O - ABYX
N3 3TUX NTPU3HAKOB BTOPOCTCIICHHBIMHU,

0 HETOYHOCTb rpaduka,

0l HEPALMOHAIBHBIA METOJ PELIEHUs 3aJa4d WM HEeJOCTATOYHO NMPOAYMAHHBIN
OTBeTa (HApPYIIEHHE JOTUKH, TOJMEHA OTAENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

0 HepaLMOHAIBHBIE METONBI PabOTHI CO CIIPABOYHON M APYTOH JIUTEPATYPOH;

[ HEYMEHHE pelIaTh 3a7a4H, BBITIOIHTh 33aHUs B O0IIEM BHIE.

Henoueramu siBastoTCs:

[ HepaLMOHAbHBIE IPHEMbI BEIMHCICHUN U TPeoOpa3oBaHUl;

O HeOpEKHOE BBIITOJIHEHHE 3AITUCEH, YepTexKel, cxeM, rpapuKoB.

TemaTuyeckoe MIAHUPOBAHHE YUEOHOr0 Kypca (o roxam o0y4ueHus)

10 kjacc (68 u)

IJ1aH

Ha3Banue pa3aena (Tembl)

OcHoBHoOe cogepkaHue

OcHOBHBIE BHABI

(4ucJI0 4acoB) pas3aena (Tembl) AeATEeJIbHOCTH
o0yuarmuxcsi
MHo:KecTBA PALMOHAJBHBIX H MHOK€eCTBO, Onepanu Hal Hcnoan3oBaTth
).ICi/iCTBI/ITC.]'lebIX quceJ. MHOXKCCTBAMMU. I[I/Ial"paMMbI TeOpeTI/IKO-

PauunoHanbHbIE YPABHEHUS H
HEPaBEHCTBA
(14 9)

Diinepa—BenHa.
PanyonanbHble uncna.
OOBIKHOBEHHbBIE U IECITUIHbBIE
apoOu, MPOLEHTHI,
OeCKOHEUHbIE TIEPUOAMUECKUE
apodu. Apudmerndyeckne
OTepaLUH C PAlMOHAIBbHBIMU
YHCIIaMHU, TIPEOOPa3OBaHUS
YHCIIOBBIX BBIPAKEHHH.
[Ipumenenune npodeit u
MPOLIEHTOB JUISl PELICHUS
NPUKJIAIHBIX 3271249 U3
PA3IMYHBIX OTPACIe 3HAHUHN
Y PeajbHOM JKU3HU.
JlelicTBUTENbHbBIC YUCIA.
PannonanbHbie 1
UpPPaLMOHAIIbHBIE YUCIIA.
Apudmerndeckne oneparuu ¢
IEeHCTBUTENLHBIMU YHCIAMH.
[TpubnamkéHHbIE BBIYUCICHUS,
NpaBUIa OKPYTIICHUS,
NPUKHUIKA 1 OIICHKA

MHO>KE€CTBEHHBIN anmnapar
IUTSE OTTUCAHUS X0/
pelIeHusT MAaTEMAaTHYECKUX
3a/1a4, a TaKXKe peajbHbIX
MIPOLIECCOB U SIBJICHUH, IPU
pelIeHuy 3a1a4 U3 pyrux
yueOHBIX MPEIMETOB.

Onepuposatnb
MOHATUSIMU:
paLMOHAIBHOE YUCIIO,
NefiCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs! IPOOD,
AecATUYHas APOoOb,
MPOLIEHTHL

BbInoHATH
apudmernueckue
oTieparuu ¢
paIOHATBPHBIMU U
JIENCTBUTEIIBHBIMU
YUCJIAMU;, TTPHOJIMKEHHBIC
BBIUUCJICHHUSI, UCTIOJB3YsI
MPABUJIA OKPYTIICHUSI.




pe3yJbTaTa BBIUUCICHU.

ToxnecTBa u
TOXXI€CTBEHHbBIE
npeoOpa3oBaHusi. Y paBHEHUE,
KOPEHb ypaBHEHUSI.
Hepasencrtso, pemenue
HepaBeHCTBAa. Meton
HUHTEPBAJIOB.

Pemenue mnensix u 1poOHO-
palMOHAJIbHBIX YPABHEHUN U
HEPaBEHCTB

JeaTe NPUKHAKY H
OLIEHKY pe3yJbTaTa
BBIYUCJICHUI.

Onepuposatnb
MOHATHSMU: TOXKIIECTBO,
ypaBHEHHE, HEPABEHCTBO;
LIEJIO€ U PalMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO.

BbInoaHATH
npeodpa3oBaHUs LEIbIX U
PaLMOHATBHBIX
BBIPAKEHUH.

Pematb OCHOBHBIE
THIIBI LETBIX
HUPPaLMOHATIbHBIX
YpPaBHEHUI U HEPABEHCTB.

IIpumensTn
pPaLMOHATBHBIC YPaBHEHUS
Y HEPABEHCTBA JJIsl
PELICHUS] MAaTEMATUIECKUX
3a4a4 U 3a71a4 u3
pa3au4HbIX odjacTei
HayKH U peaJIbHOMN )KU3HU.

®dyukuun 4 rpapuxu. CreneHn
€ LeJIBbIM MOKA3aTe1eM

(64)

OyHKIWSI, CTOCOOBI
3amanus GpyHkuH. B3anMHo
oOpatHble pyHkuuu. I'padpuk
byHKIMHN.

OO6nacTb onpeneneHus u
MHOXKE€CTBO 3HAYEHUN
¢bynkumnu. Hynn yHkumn.
IIpomexyTku
3HAKOIMOCTOSIHCTBA. UETHBIE U
HeuéTHbIe YHKIIH.

CreneHs c 11eNbIM
nokazateneM. CTaHaapTHas
dopma 3amucu
NEUCTBUTEILHOI'O YHCIIA.
Hcnonb3oBanune noaxonsmen
(dbopMBI 3amTUCH
TNEeHCTBUTENBHBIX YUCEI JJISI
peLIeHNsT MPAKTUYECKHX 33124
U TIPENICTaBICHUS JAaHHBIX.

Crenennas QpyHKIUS C
HATyPaJIbHBIM H LEJIbIM
nokasareneM. E€ ceolicTea u

rpadux.

Onepuposatnb
NOHATUAMU . QYHKIIUSA,
crocoOb!I 3a1aHUs
(byHKIMH, B3aUMHO
oOpaTHbIe PyHKLNH,
o0J1acTh onpeneneHus u
MHOXKE€CTBO 3HAYEHUN
¢byHkumy, rpaduk
(GYHKIUU, YETHOCTD U
HEUETHOCTh (PYHKIUH,
HyJH (YHKLHH,
MPOMEKYTKH
3HAKOMOCTOSIHCTBA.

BbInoaHATH
npeodpa3zoBaHus
CTEerneHel C LeNbIM
MOKa3aTeNeM.

HUcnoan3oBath
CTaHIApPTHYIO PopMy
3aMUCU AEHCTBUTEIBHOTO
qucna.

DopMyaIUPOBATH U
HILTIOCTPHPOBATH
rpaguyecKH CBOINCTBA
CTENEeHHON (PYHKLINH.

Beipaxkate
dopmynamu 3aBUCUMOCTH
MEXy BETNUMHAMU.

HUcnoan3osath




nu(poBbIe pecypehl I
NOCTPOESHHS rpapuKOB
(YHKIMU U U3YYEHUS X
CBOICTB

Apudpmernyeckuii KOpeHb n—
oii crenenn. UppaunonanbHbie
YPABHEHHSI H HEPABEHCTBA

(18 u)

Apudmerndecknii KOpeHb
HATypaJbHOHN CTENECHHU.
JencTeus ¢
apupMeTHUECKUMU KOPHSIMU
n—OH CTEIEeHHU.

Pemenue nppaunoHaibHBIX
YpPaBHEHUI U HEPABEHCTB.

CroiicTsa u rpaduk KOpHs
1n-O1 CTENEHHU.

DopmMyJIHpPOBATD,
3aNuCchIBATH B
CHMBOJIMYECKOI (popme U
HILIIOCTPHPOBATH
NPHMEPAMH CBONCTBA
KOPHs1 H-Of CTETEeHHU.

BbInoaHATH
npeobpa3zoBaHus
HPPaLMOHAIbHBIX
BBIPAKEHUH.

PemiaTe OCHOBHBIE
TUIBI UPPALIMOHABHBIX
YpPaBHEHUI U HEPABEHCTB.

HpumensTes aas
pelmeHHst pa3sJIM4YHbIX
3a4a4 UPPALMOHAIIBHBIE
YPaBHEHHUsI U HEPABEHCTBA.

Crtpouts, yuTaTh
rpaduk KOpHs 1n-OH
CTEIEHU.

HUcnoan3oBath
uHndposbIe pecypcebl s
NOCTPOESHHS rpapuKOB
(bYHKIMHA 1 U3YYEHUS UX
CBOICTB

®DopmyJibl TPHTOHOMETPHH.

CuHyc, KOCHHYC U TaHT€HC

Onepuposatnb

Tpuronomerpuueckne YHCJIOBOTO apTyMEHTA. MOHSITUSIMH: CUHYC,
YPABHeHHS ApKCUHYC, apKKOCHHYC U KOCHHYC U TaHI'€HC
(22 9) APKTAHT€HC YMCIOBOTO MPOU3BOJIBHOTO YIJa.
apryMeHTa. HUcnoab3oBath 3anuch
Tpuronomerpuyeckas IIPOU3BOJIBHOTO yTJa yepes3
OKPY>KHOCTb, OIpeJeIeHHe oOpaTHbIe
TPUTOHOMETPUUECKHX TPUTOHOMETPUUECKUE
(byHKUIMHA 9UCIOBOTO byHKIHHN.
apryMeHTa. BbInoaHATH
OcHoBHbIE npeodopa3oBaHusA
TPUTOHOMETPHUUECKUE TPUTOHOMETPUUECKUX
dopmynl. [IpeoOpazoBanue BBIPAKESHHUI.
TPUTOHOMETPUUECKHX PemaTtb OCHOBHbIE
BBIPAKEHUH. TUIIbI
Pewenue TPUTOHOMETPUUECKUX
TPUTOHOMETPUUECKHX ypaBHEHUI
YPaBHEHHUI.
IlocnenoBaTeILHOCTH H IlocnenoBarenbHOCTH, Onepuposatnb
nporpeccuu crocoOb!I 3a1aHUs NOHSITUSIMU:
(549) MOCJEI0BATEIbHOCTEN. MOCJE0BATEIbHOCTbD,
MoHoTOHHBIE apupMeTHIecKas u
MOCJIEI0BATEIbHOCTH. reoMeTpuyecKas

Apupmernueckas u
reOMeTpUYEeCKast MPOTrPECCUH.

nporpeccuu;, OECKOHEYHO
yObIBAIOIIAs




Beckoneuno yObIBaromasi
reoMeTpUUEeCKast MPOrPecCusl.
Cymma OeckoHEeYHO
yObIBaroIel reOMeTpUIeCcKOi
nporpeccun. @opmyna
CJIOKHBIX TPOLICHTOB.

Hcnonb3osanue
NPOTPECCUU IS PELICHHSI
peanbHBIX 33724 MPHUKJIAJHOTO
XapakTepa.

reOMeTpUYeCKast
MPOTPECCHsi, CyMMa
OeckoHeuHO yObIBarOIeH
reOMETPUYECKON
MIPOrPECCUU.

3anaBaTth
MOCJIEI0BATENBHOCTH
Pa3JIMYHBIMH CITIOCOOAMHU.

pumensite popmyny
CJIOKHBIX MPOLEHTOB JJIsl
peleHus 3a71a4 13
peanbHON MPaKTHKH (C
HCTIOTb30BAHUEM
KaJIbKyJIATOPA).

Hcnoan3oBath
CBOMCTBA
MOCJEA0BATEIbHOCTEN U
MPOTrPECCHil AJIsl PEeLICHUS
peanbHBIX 3a71a4
MPUKJIAAHOTO XapakTepa

I[HoBTOpEeHue, 00600meHNE,
CHCTEMATH3AIUS 3HAHHHI

(34)

OCHOBHBIE TIOHATHS Kypca
anreOpbl U HAYaJ
MaTeMaTH4deckoro aHanmsa 10
KJiacca, 00001eHue u
CHCTeMaTH3aLNs 3HAHUI

IIpuMeHATE OCHOBHBIE
MIOHATHS Kypca anreOpsl U
HayaJl MaTeMaTH4E€CKOrO
aHaIu3a AJ1s1 peLleHUs
3a7a4 U3 peajibHON KU3HU
U IPYTUX LIKOJIBHBIX
JUCLUTIIINH

11 kaacc (102 1)

Ha3Banue pasnena (Tembl)

OcHoBHoOe coaepkaHue

OcHOBHBIC BHBI

(KOJIH4YeCTBO 4aCOB) pa3aena (Tembl) AesITeJIbHOCTH
o0yuawuuxcs
CreneHb ¢ paHOHATBHBIM CreneHnb c ®DopMyIHpPOBATH,
MoKa3aTeJieM. palOHaIbHbIM 3aNHChIBATD B
IokazaTenbHast pyHKIUSA. MOKA3aTeNIEeM. CaoiicTBa | cumBoan4yecko ¢opme u
IToxa3aTenbHble ypaBHEHHS H CTENEHU. HILTIOCTPHPOBATH
HepaBeHCTBAa IIpeobpazoBanne npuMepamMu CBOICTBa
(12 9) BBIPDAXKEHHM,  COAEPIKALIUX | CTENEHU.
PaLMOHAJIBHBIE CTENIEHU. IIpumensiTe  cBONCTBa
ITokazarenpHble CTENeHU ISt
ypaBHEHMsI U HEPABEHCTBA. npeoOpa3oBaHus
IlokasaTenpHas BBIPAKEHUH.
byHKIMs, €€ CBOWCTBA W DopmyIHpPOBATH 51
rpaduk HILTIOCTPHPOBATH
rpaguyecku CBOWCTBa

NOKa3aTeIbHON (PyHKITUH.
Pemate OCHOBHbBIE THUIIBI
MOKAa3aTeNbHBIX YPABHEHUU U

HEPaBEHCTB.

HUcnoan3oBath
uu(poBbIe pecypebl UL
MOCTPOEHUS rpa¢puKoB

GyHKIMA ©W  U3y4YeHHs] UX
CBOWCTB




Jlorapudgmuueckas pyHkuus.
Jlorapudgmnueckue ypapHeHHs
U HepaBeHCTBAa

(12 9)

Jlorapudm qucna.
JlecATUYHBIC U HATypaJbHbIE
aorapuQmel.

[IpeoOpazosanue
BBIPDAXKEHHUN,  COAEpIKALIUX
aorapuQmel.

Jlorapudmuueckue
ypaBHEHUsSI U HEPABEHCTBA.

Jlorapudmmueckas
GyHKIUS, €€ CBOWCTBA U

rpaduk

DopmMyJIHpPOBATD,
3aNHChIBATD B
CHMBOJIMYECKOH (opme u
HILTIOCTPHPOBATH
npuMepamMu
norapudma.

BbInoaHATH
npeobpa3zoBaHus
BBIPDAXKEHHN,  COAEp KALINX
aorapuQmel.

DopmyIHpPOBATH 51
HILTIOCTPHPOBATH
rpaguyecku CBOWCTBa
JorapugmMuUecKoi PyHKIIHH.

Pemate OCHOBHbBIE THUIIBI
JorapupMuIecKux
YpPaBHEHUI U HEPABEHCTB.

HUcnoan3oBath
uM(poBbie pecypchl s
MOCTPOEHUS rpa¢puKoB
GyHKIMA ©W  U3y4YeHHs] UX
CBOMCTB.

3HakoMuTBCS c
HCTOpHEH pa3BUTHS
MaTeMaTHKU

CBOMCTBA

Tpuronomerpuueckue
(¢pynxkunun u ux rpaguku.
Tpuronomerpuueckue
HEPABEHCTBA

CRY

Tpuronomerpuueckue
$yHKIMM, WX CBOWCTBA W
rpaduku.

ITpumepsnr
TPUTOHOMETPHUUYECKUX
HEPaBEHCTB

Onepuposatnb
MOHSITHEM [epUOInYecKas
(byHKIUS.

Crpours,
AHAIN3HPOBATH,
CPABHUBATDH rpaduku
TPUTOHOMETPUUECKUX
byHKIHH.

DopmyIHpPOBATH 51
HILTIOCTPHPOBATH
rpaguyecku CBOWCTBa
TPUTOHOMETPUYECKUX
byHKIHH.

Pemate MpOCTeNIINe
TPUTOHOMETPUUECKUE
HEPaBEHCTBA.

HUcnoan3oBath
rpapukn 008 pelIeHus
TPUTOHOMETPUUECKUX
HEPaBEHCTB.

HUcnoan3oBath
uM(poBbie pecypchl s
MOCTPOEHUS rpaduKkoB
GyHKIMA ©W  U3y4YeHHs] UX
CBONCTB

IIpoussoanas. Ilpumenenue
NMPOH3BOAHOH
(24 9)

HenpepeiBHble $yHKINU.
Meron  uUHTEpBAJIOB  JUIA
peLIeHNsT HEPAaBEHCTB.

IIponsBopHas QyHKUMU.

Onepuposatnb
NOHSATHUSIMU.  HENPEPbIBHAS
byHKIUS, MPOU3BOAHAS
byHKIMN.




I'eomerpuueckuit 51 HUcnoan3oBath
busnyeckuii CMBICJT | TEOMETPUYECKUI 51
MIPOU3BOAHOM. busnyeckuii CMBICJI
IIpoussonHbie MPOU3BOAHON [UIsl PELIEHUs
JJEMEHTAapHBIX  (QYHKIMH. | 3a7ad4.
IIpounssonHas CYyMMBI, HaxoauTe npou3BOAHBIE
MIPOU3BENEHUS, YaCTHOI'O | 3JIEMEHTapHbIX (byHKUUH,
byHKIHHA. BBIYHCJISITH  IIPOU3BOAHbBIE
IIpumenenue CYMMBI, MIPOU3BENEHNU,
MPOU3BOAHON K | 4aCTHOTO (DYHKIUH.
UCCJIEIOBAHNIO (PYHKIUH Ha Hcnoan3oBatb
MOHOTOHHOCTb U | IPOU3BOJHYIO 11
sKcTpeMyMbl. Haxosknenue | uccnenoBaHust (QyHKIUH Ha
HanOOIbIIErO U | MOHOTOHHOCTD u
HauMEHbILEro 3HAUEHUsS | DKCTPEMYMbBL,  NPHMEHSTb
(byHKIMU Ha OTpe3Ke. pe3yJbTAThl HCCJIeA0BAHHS
IIpumenenue K TIOCTPOSHHIO I'PaUKOB.
MIPOU3BOAHON 111 IIpumensTn
HaxXOXJEHUs  HAWIy4llero | MpOU3BOAHYIO 11
pelleHuss B MPUKJIAJHBIX | HAXOXKACHUsS  HaWIy4llero
3aja4dax, JJs ONpeNeseHUsl | pelIeHHUs B MPUKJIAIHBIX, B
CKOPOCTH mpouecca, | TOM ~ 4YHCJe  COLMAJIBHO-
3amaHHOTO (OPMYJIOH WM | SKOHOMHYECKUX, 3a/1a4ax.
rpapukoM 3HAKOMUTBCS c
HCTOpHEH pa3BUTHS
MaTE€MAaTHYECKOr0 aHaJIn3a
HHTerpan u ero npuMeHeHust ITepBooOpaznas. Tabmuirg OnepupoBarb
99 nepBOOOPA3HBIX. MOHSATHSIMH:
Hurerpan, nepBooOpa3Hasi, HHTErpall.
TE€OMETPUYECKHI 151 Haxoautpb
busnueckuii CMBIC]T | IEpBOOOpA3HBIC
UHTErpaa. Brraucnenue | saeMeHTapHBIX byHKUIMI;
uHTEerpana 1o  ¢Gopmyse | BBIYHCIATh HHTErpajl Mo
Hetotrona—Jleiibauna ¢opmy.e
Herorona — JleiiOHuna.
3HakoMuTBCS c
HCTOpHEH pa3BUTHS
MaTE€MAaTHYECKOr0 aHaJIn3a
Cucrembl ypaBHeHUH Cucremsl JIMHENHbBIX Onepuposatnb
(12 9) YPaBHEHHUH. Pemenne | noHsATHAMM: cucrema
MPUKJIATHBIX 3a1a4 C | IUHEHHBIX ypaBHEHUN U €€
MOMOLIBIO CUCTEMBI | pPeLIeHHE.
JIMHENHBIX YPaBHEHU. HUcnoab3oBate cucremy
Cucremsl U | JUHEHHBbIX YPaBHEHHUNU I
COBOKYITHOCTHU LeNbIX, | pelleHus MPaKTUUECKUX
palOHAJIbHBIX, 3a74a4.
UppaLMOHAJIbHBIX, Haxoauts pelieHust
MOKa3aTeNbHBIX, IpPOCTEMIINX  CHCTEM U
JorapupMuIecKux COBOKYITHOCTEMN
ypaBHEHUI U HEPABEHCTB. palMOHAJIbHBIX YPaBHEHUN U
Hcnonb3osanue HEPAaBEHCTB.
rpadukoB  PYHKIUH  AJs Hcnoab3oBarh rpaduku
pewmieHnss ~ ypaBHeHMH W | QyHKUMH A peLIeHus

CHCTEM.

YPaBHEHHUI.




IIpumenenue
YpPaBHEHUI, CHCTEM u
HEPAaBEHCTB K  pELIEHUI0
MaTeMaTHUYeCKUX 3anad U
3aaa4 u3 Pa3IMYHBIX
oOnacTeil HAyKH U peasbHOM
JKU3HU

MopeanpoBaTtb
peanbHBIE  CHTyallMd  Ha
sI3bIKE anredpbl, COCTABJIATH
BBIPAKEHHUS, ypaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI 10
YCIIOBHIO 3amauy,
HCCIe0BATH NMOCTPOEHHbIE
MOJEJIH C HCIOJIb30BAHHUEM
anmapara anreOpbl

HarypanbHble U nejabie yucia Hatypanenele u uenbie Onepuposatnb
(6 9) yuciaa B 337a4ax U3 | MOHATHSMH.  HATypajbHOE
peasbHOM JKU3HH. YHCJIO, LIeJI0e YHUCJIO.
Ilpusnakn  meauMoCTH HUcnoan3oBath
LIEJIbIX YUCEell MPU3HAKU AENUMOCTU LEJIbIX
qHCell, pa3jIoKeHHe Yucia Ha
IPOCTbIE MHOXHUTENU  JJIst
pelieHus 3anay
I[HoBTOpEeHue, 00600meHNE, OcHOBHBIE [IOHSITUS Pemate npuxkaagHbie
CHCTeMATH3ALUSI 3HAHUH Kypca anreOpbl H Hadajl | 3aga4¥ W3 Pa3jIUYHbBIX

(18 u)

MaTeMaTH4YeCKOro aHajHu3a,
00001enue u
cUCTEeMAaTHU3aLUs 3HAHNUN

oOmacTeil HayKN U peabHON
KH3HU c TIOMOLIBIO
OCHOBHBIX IOHATUH Kypca

anredpeI u Havaj
MaTEMAaTUYECKOTO aHAJIU3A.
Boioupatn
ONTUMAJIbHBIE CITIOCOOBI
BBIYHCIJIEHUH.
Hcnoab3oBaTh Jifi¢:
pelieHus 3a1a4 yPaBHEHUS,
HEPABEHCTBA H  CHCTEMBbI
YpPaBHEHUI, CBOWCTBa

byHKuMii 1 rpaduKoB
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