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NOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «Anrebpa U Hadajga MaTEMaTHYECKOTO aHAJIA3ay
6azoBoro ypoHs it obydaromuxcsi 10 —11 knaccos paspaboranHa Ha ocHoBe PenepaibHOTO
rOCYJIapCTBEHHOrO 00pa3oBaTeNIbHOTO CTaHAApTa CpeaHero o0Imero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHH, MPEIBSIBIIEMBIX K MaTeMaTUYeCKOMY OOpa30OBaHUIO, U
TpaauLUii poccuiickoro oOpa3oBaHusi. Peanuzanms mnporpamMmbl  00€CIeYHBAET OBJIAJCHHE
KIIFOUEBbIMU KOMIICTCHUUAMU, COCTABJIAIOIIHUMU OCHOBY MJIA CaAMOPA3BUTHUA U HEIMPECPBLIBHOTO
o0pa3oBaHusi, LEJOCTHOCTb OOINEKYJbTYPHOIO, JUYHOCTHOIO U TO3HABATEIbHOTO Pa3BUTHSI
JMYHOCTH OOYUArOLITHXCS.

HEJU N3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havajna MaTeMaTH4YeCKOrO aHAN3ay» SIBJIIETCS OOHUM M3 HauOojee
3HAYUMBIX B MPOTPaMMe CTapIiueid IIKOJbI, TOCKOJbKY, C OAHOH CTOPOHBI, OH O0ecreuynBacT
UHCTPYMEHTAJBbHYIO 0a3y Ul M3Y4EHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYro
CTOpOHBI, (opMupyer Jormueckoe M aOCTPaKTHOE MBIIIJIEHNE VYallNXCcs Ha YPOBHE,
HEOOXOIMMOM JJIsl OCBOEHHUSI KypcOB MH(POPMATHUKH, OOIIECTBO3ZHAHMSA, HCTOPUH, CIOBECHOCTH.
B pamkax maHHOTO Kypca ydaliuecs: OBJIaeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHON HAayKH,
KOTOpasi GOPMyJIHPYET CBOU TOCTHKEHHS B MATEMaTHYECKOH (popme.

Kypc anrebper 1 Hayam MaTeMaTHUECKOTO aHAJIHM3a 3aKJIaIbIBAET OCHOBY ISl YCIEITHOTO
OBJIQICHUS] 3aKOHaMH (PH3UKH, XUMHUH, OWOJIOTHH, TOHHUMAHUS OCHOBHBIX TEHICHLUH
SKOHOMHKH M OOIIECTBEHHOW KM3HH, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONb30BaTh X B MOBCEIHEBHOH JKM3HHU. B TOXe
BpeMsl OBJIaicHuEe aOCTPAKTHBIMH U JIOTUMECKH CTPOTUMH MAaTeMaTHYECKUMH KOHCTPYKIMSIMU
pa3BUBAeT yMEHHE HAXOIUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPIKIEHHUS,
UCTIONb30BaTh O0OOIIEHNEe M KOHKPETHU3aLMWI0, aOCTparupoBaHHE M aHAJIOTHIO, (OPMHUpYET
KPEaTUBHOE M KPUTHUYECKOE MbIILIeHHe. B xone n3ydenus anreOpsl 1 Haval MaTeMaTHYECKOTO
aHamM3a B CTapLIed LIKOJE yYaluecs MOJYYaroT HOBBIA OIBIT PELICHUS MPUKIATHBIX 3a7ad,
CAMOCTOSITENIPHOTO ~ TIOCTPOCHUS ~MAaTEMAaTHUYECKHMX  MOJAENeH  peajbHbIX CHTyalud u
UHTEPNPETAMN TIONYyYEHHBIX PEIISHHH, 3HAKOMATCS C MPUMEPaMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MPHUPOAE, HAyKe M B HCKYCCTBE, C BBIAAIOLIMMUCA MaTEMaTHYECKUMHU
OTKPBITUSIMH U X aBTOPaAMH.

Kypc obnapaer 3HaYUTENbHBIM BOCHHUTATENbHBIM IMOTEHLIUAIOM, KOTOPBIH peann3yercs
Kak uepe3 yueOHbII Marepual, CrocoOCTBYOIUN (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS,
TaK u dYepe3 crenudpuky y4eOHOU HesATeNbHOCTH, TpeOymIIe CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJUKUTENbHOW KOHLEHTPaMd BHUMAHUS M OTBETCTBEHHOCTH 32
MOJIy4E€HHBINA pe3ysbTarT.

B ocnoBe meronuku oOydeHus anreOpe W HadajiaM MAaTEMaTHYECKOrO aHAIN3a JICXKHUT
IesATEIbHOCTHBIN MPUHLUI OOyUEHUsI.

Ctpykrypa Kkypca «Anrebpa ¥ Hadalla MaTE€MAaTUYECKOrO aHaiIM3a» BKIIOYAET
CIEAYIOIINE CONEPIKATENbHO-METONUECKNe JHHUN: «Hucrma U BBMHCICHUS», «DYHKUUH U
rpadukm», «YpaBHEHHUS U HepaBeHCTBa», «Hadana MaTeMaTnyeckoro aHanusza», « MHOXKeCTBa U
Joruka». Bce OCHOBHBIE COAEpPIKATEIBHO-METONUYECKHE JMHUW HU3Y4YarOTCsl Ha MPOTSDKEHUH
IByX JieT OOydYeHHsI B CTapliel MIKOJie, €CTeCTBEHHO AOMOJHSS APYr APYra U IOCTEIIEHHO
HACBHIIASICh HOBBIMU TEMAaMH U pasnenaMu. JJaHHBIH Kypc SBISIETCS MHTETPATUBHBIM, TIOCKOJIBKY
oObenuHsieT B cede coaepkaHWe HECKOJbKHUX MAaTeMaTHYeCKHX MIUCHHIUIMH. ajiredpa,
TPUTOHOMETPHS, MATEMATHUECKUH aHAJIH3, TEOPHUsl MHOXKECTB | 1p. I1o Mepe Toro kak yuarmmecs
OBJIA/ICBAIOT BCE OoJiee MIMPOKMM MATEMATHUYECKHUM ammapaTtoM, Yy HHUX IOCIEIOBATEIbHO
dopmMHupyeTCssT U COBEPIICHCTBYETCSI yYMEHHE CTPOHTb MATEeMAaTUYECKYI0 MOJIETb PEeasbHOM
CUTyallud, NPUMEHSTh 3HAHUS, MOJIyYE€HHBIE B Kypce «Anredpa W Hadajga MaTeMaTHYECKOTrO
aHaM3a», ISl PEIleHUs] CaMOCTOSITENbHO C(OPMyIMPOBAHHONW MAaTEMaTHUYECKOW 3ajadu, a
3aTe€M MHTEPIPETUPOBATH MOTyUYEHHBIH PE3yJIbTaT.



CopepxarenpHo-MeTOnMYECKass  JMHUA  «Yucna W BBIUMCIEHWs)» — 3aBepliaeT
(opMHUpOBaHNE HABBIKOB HCIIONB30BAHUS NEHCTBUTEIBHBIX YHCE, KOTOpoe OBUIO Hayato B
OCHOBHOH mikoje. B crapmieii mkone ocoboe BHUMaHME ynemsieTcss GOpMUPOBAHHUIO MPOYHBIX
BBIYUCIIUTENbHBIX HABBIKOB, BKIIFOYAIOLINX B Ce0s HCMOJB30BAHME PA3MYHBIX (PopMm 3ammcu
NEMCTBUTENIHOTO YHCJIA, YMEHHE paLMOHAJbHO BBIMOJHATh MAEHCTBUS C HHUMM, JAeNaTh
NPUKUAKY, OLIEHWBATh pe3ynbTaT. OOydvaromuecs TMONy4alOT HABBIKM MPHOMKEHHBIX
BBIUMCJICHUM, BBITIOJTHEHUsS] NEWCTBUNM C YMUCIaMH, 3alUCaHHBIMU B CTaHIAPTHOU (opme,
HCIIOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLEHUBAHUS YHUCIOBbIX BBIPAKEHUI.

Jluans «YpaBHEHHUs] M HEPABEHCTBA» PEANTM3YETCs Ha MPOTSLKEHHH BCEro OOYYEeHHUs B
CTapliedl WIKoJie, IMOCKOJbKY B KaXIOM pasfesle IporpaMMbl NpPeIyCMOTPEHO peLIeHHe
COOTBETCTBYIOIINX 3a7a4u. OOyuarommecs: OBIaIeBaIOT PA3IMYHBIMA METOAAMHU PELICHUS LENbIX,
PaLMOHATBHBIX, UPPALIHOHANBHBIX, TTOKA3aTENbHBIX, JJOTAPUPMIUECKUX H TPUTOHOMETPHUIECKHX
ypaBHEHUI, HEPABEHCTB U UX cucTeM. [lonydyeHHble yMEHUs UCIIONb3YIOTCA NIPU UCCIIENOBAHUU
($YHKUMH € MOMOIUBIO MPOU3BOAHOH, PEIIEHUH NPHUKJIATHBIX 33/7a4 M 3a/1a4 Ha HaXOXIECHHUE
HanOOJBIINX W HAUMEHBLINX 3HaUeHW (pyHKunu. J[aHHas comeprkaTenbHast JIMHUS BKIIOYAET B
ceds1 Takke (popMHUpPOBaHHWE YMEHUH BBINOJHITH PAcd€Thl MO (opMysaM, NpeoOpa3OBaHUS
LEeNbIX, PalMOHAJbHBIX, HUPPALUOHANBHBIX WU TPUTOHOMETPUYECKUX BBIPAKEHHUI, a TaKxke
BBIPAKEHHUH, COIEpKaIlMX CTerneHu W Jorapudmbl. braromapss msydeHuro anrebpamyecKoro
MaTepHaja MPOUCXOIUT JallbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBILICHHS
yuammxcs, (pOPMHPYIOTCS HAaBBIKM AEOYKTUBHBIX pPacCyXKOeHHH, padOTbl C CHMBOJBHBIMH
¢dopmamu, peACTaBICHNUs 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHUAE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraet 3pQpeKTHBHBIE HHCTPYMEHTHI JIS1 PELISHHs PAKTHUECKUX U €CTECTBEHHO-
Hay4HBIX 3a/1a4, HarJIsIIHO IEMOHCTPHUPYET CBOU BO3MOXKHOCTH KaK s13bIKa HAYKH.

ConepxarenpHo-MeTonn4eckass JUHUS «PyHKIUH U TPaQUKN» TECHO MEPEIUIeTaeTCs ¢
OPYTMMH JIMHUSAMH Kypca, IIOCKOJbKY B KaKOM-TO CMbICNE 3aaéT I0C/IeN0BaTeIbHOCTD
U3ydeHUss Marepuana. V3ydeHHWe CTENEeHHOW, MOKa3aTeNbHOW, Jjorapudmudeckod u
TPUTOHOMETPHUYECKUX (PYHKIUH, WX CBOWCTB W rpadUKOB, HCHOJb30BAHWE (YHKIMHA IS
pewmenns 3afgad M3 APYruxX y4eOHBIX TPEAMETOB U PEANbHON JKU3HH TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAJIN30M, TaK M C PEeIleHHeM YpaBHEHHUH U HepaBeHCTB. lIpu sTom Oonbmioe
BHUMAaHUE yAenseTcs: (pOpMHPOBAHHIO YMEHHUS BbIpaKaTb (OPMyJaMH 3aBHCHMOCTH MEXKIY
PA3NUYHBIMA BEJIMYWHAMHM, HWCCIIEOBATh IONYyYEeHHbIE (YHKIHUH, CTPOUTh WX Tpadukm.
Marepuan 5TOM cojepKaTeNbHON JMHUM HalleleH Ha pa3BUTHE YMEHUH M HaBBIKOB,
MO3BOJSIFOIMX ~ BBIPAXKATb  3aBHCHUMOCTH MEXIY BEIMUYMHAMH B Pasiu4HON  (opme:
aHAMTHYeCKOH, rpadudeckoil W cioBecHOH. Ero wusyueHwe crnocoOCTBYyeT pa3BHUTHIO
AITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K OOOOIIEHHWI0 W KOHKPETH3aLuH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHus «Hauana MateMaTHUeCKOro aHajIu3a» MO3BOJISIET CYLIECTBEHHO
PaCUIMPUTH KPYT KaK MaTeMaTHUECKUX, TaK U MPUKJIAAHBIX 337a4, JOCTYIHBIX OOyYaIOLIIIMCS, Y
KOTOPBIX IMOSIBJIIETCS] BO3SMOXKHOCTD UCCIIEIOBATh M CTPOUTD rpaduku (PyHKIHH, ONpeaensiTe ux
HanOoJbIINe U HAUMEHBIINE 3HAYSHHSI, BBIYUCIATD TUIOMaan Guryp u oObEMBI TEJ, HAXOAUTD
CKOpPOCTM W YCKOpeHus npoueccoB. JlaHHas copepskaTesnbHas JHUHUA OTKPHIBAET HOBBIE
BO3MO)KHOCTH TOCTPOEHMsI MaTeMaTHYeCKUX MOJeNell peaNbHbIX CUTyalLUll, HaXOXAeHUs
HaWIy4llero peuleHus B NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHYECKHUX, 3a7ayax.
3HaKOMCTBO C OCHOBaMH MAaTE€MAaTHYECKOTO aHAJIM3a CIIOCOOCTBYET DPa3BHTHUIO aOCTPAKTHOTO,
(OopMaNBbHO-IOrMYECKOT0 U KPEaTUBHOTO MBIIIICHUs, (POPMUPOBAHNIO YMEHHUH PacliO3HABATH
NPOSIBJICHUS] 3aKOHOB MAaT€MaTHKH B Hayke, TEXHUKe M HCKyccTtBe. OOyuarommecs y3HaKWOT O
BBIJIAIOIMXCSl Pe3yJbTaTax, MOJY4YeHHBIX B XOJ€ pPa3BUTHUs MaTeMaTUKH KaK HaykKHM, U HUX
aBTOpax.

CopnepxarenpHo-MeTOAUYECKas TMHUSA «MHOKECTBA U JIOTHKa» B OCHOBHOM IIOCBSIIIIEHA
3JIeMEeHTaM TeOpUH MHOXeCTB. TeopeTuko-MHOKECTBEHHbIE NPEICTABIEHHS IPOHU3bIBAIOT BEChH
KypC IIKOJIbHOM MaTeMaTHKH U MPEJIaraloT HanOoJiee YHUBEPCAIbHBIN SI3bIK, O0BETUHSFOIIUI



BCC pas3aciibl MaTCEMAaTUKU U eé HpPIJ'IO)KGHPIfI, OHU CBA3BIBAIOT PA3HBIC MAaTEMAaTHYCCKUEC
JUCHUIUIMHBI B €JUHOEC LIECJIOC. HOBTOMy BAXKHO [OaThb BO3MOXHOCTb IIKOJbHUKY IMOHUMATDH
TeOpeTHKO-MHO)KeCTBeHHbeI SA3BIK COBpeMeHHOfI MATEMATUKHUN MW HUCIIOJB30BaTh €10 AJIA
BBIPaKCHUA CBOUX MBICIIEH.

B kypce «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaKXKEe OCHOBBI
MaTeMaTHYECKOr0 MOJENHUPOBAHUS, KOTOPbIE NMPH3BaHbl CHOPMUPOBATH HABBIKM ITOCTPOCHUS
Mozenell pealbHbIX CUTYalUH, UCCIEAOBAHMS STUX MOJENEH C IMOMOIIBIO anmnapara ajaredpel u
MATEMATUYCCKOrO aHajin3da W UHTCPIPETAINU ITOJYUYCHHBIX PE3YJIBTATOB. Taxue 3a1aHusA
BILUIETEHBbl B K&XKIAbIA M3 Pa3feSoB MPOrpPaMMBbI, MOCKOJBKY BEChb MaTepuUall Kypca LIHPOKO
HUCIOJIB3YETCA OJIA PCIICHUA PUKIIAAHBIX 3aa4. HpI/I PEHICHUN PEAJBbHBIX MMPAKTUYCCKUX 3aaa4
yuammecss — pa3BHBAOT  HAONMIOAATENBHOCTb,  YMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
abCTparnpoBaThCs, HMCIONb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH MPOOsEMy.
I[eﬂTeJ'IbHOCTb I10 (I)OpMI/IpOBaHI/II-O HaBBIKOB PECHICHUA NPUKIAAHBIX 3ada4 OPraHu3syeTCsa B
IpoLecce U3Y4EHHsI BCEX TeM Kypca «Anredpa 1 Hauasa MaTeMaTHIECKOTO aHAIN3aY.

CBsI3b C PABOUYEH ITIPOTPAMMOW BOCITUTAHUS IITKOJIBI

Peanmuzauus BOCIUTATENBHOTO MOTEHLIMANA YPOKOB aireOpbl M Ha4all MaTEMaTUYECKOrO
aHanm3a (YpOUHOU NEeATENbHOCTH, ayJUTOPHBIX 3aHSITHIA B PaMKaX MaKCUMAJbHO JOMYCTUMOM
yueOHON Harpy3KH) MpeayCcMaTpUBaeT:

- MaKCHMAaJIbHOE HCIOJIb30BAHHE BOCIUTATEIBHBIX BO3MOXHOCTEH CONEp’KaHHUs YPOKOB
s GopMUPOBaHUS Yy OOYYAOUINXCS POCCHICKUX TPAAHIMOHHBIX TYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ LIGHHOCTEH, POCCUHCKOTO HCTOPHYECKOTO CO3HAHUS Ha  OCHOBE
HUCTOPUYECKOrO MPOCBEIIEHHs, MOoAO0p COOTBETCTBYIOINErO COAEPXKAHMUS YPOKOB, 3alaHUi,
BCTIIOMOTATEIbHBIX MAaTEPHAIOB, MPOOJIEMHBIX CUTyalUi JIs1 00CY KICHUH;

- BKJIFOUEHHE B COZIEPIKaHHE YPOKOB LIEJIEBBIX OPHEHTUPOB PE3YJIbTATOB BOCIUTAHUS, UX
yUeT B ONPEAETICHUH BOCIIUTATEIbHBIX 33]1a4 YPOKOB, 3aHITHH;

- BBIOOP METOIOB, METOMK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCIHUTATENbHOE BO3ACHCTBUE
HA JIMYHOCTh B COOTBETCTBHM C BOCIIUTATEJBbHBIM HIEAJIOM, LEJbI0 M 33Ja4YaMd BOCITUTAHUS,
LIEJIEBBIMA OPUEHTHPAMHU PE3YJIbTATOB BOCIHTAHUS, PEATU3ALHIO MPHOPUTETa BOCIIUTAHHUSA B
y4eOHOU NesITeNIbHOCTH,

- IPUBJICYEHUE BHUMAHUS OOYyYAIOLMINXCS K IEHHOCTHOMY aCIeKTy U3Y4aeMbIX Ha YPOKax
NPEAMETOB, SIBJICHUH W COOBITUH, WHULHMHMPOBAHHE OOCYXIEHHUH, BBICKA3BIBAHMI CBOETO
MHEHHUs, BBIPAOOTKHM CBOETO JINYHOCTHOTO OTHOIIEHHUS] K HM3Y4a€MbIM COOBITHSIM, SIBJICHUSIM,
JHLAM;

- TpPUMEHEHHE WHTEPAKTHBHBIX (opM yueOHOH paboTel — HWHTEIUIEKTyaJbHBIX,
CTUMYJIUPYIOIIUX TTO3HABATEIBHYI0 MOTHBALMIO, WIPOBBIX METOAMK, AHMCKYCCHH, MAFOLINX
BO3MOKHOCTh TMPHOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO [HAJIOra, TPYNIOBOH padoThl,
KOTOpasi YYUT CTPOUTHb OTHOLICHWS U JeHCTBOBaTh B KOMAHIE, CIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIIJICHNUS,

- moOyxaeHne O0yYaroIuxcs COONII0IaTh HOPMBI TOBEASHUS, TpaBwjia OOMIEHUsS CO
CBEpCTHHKAMHM M TIE€JArorndeckuMu pabOTHUKAMH, COOTBETCTBYIOIUE YKIAAy LIKOJIBL,
YCTaHOBJICHUE U MOAIEPKKY T0OpOKeIaTeIbHON aTMOChephr,

- OpPraHM3aLMI HACTABHUYECTBA MOTHBHPOBAHHBIX U 3PYAMPOBAHHBIX OOYYAIOIIUXCS
HAJl HEYCIMEeBAIOIIMMH OJHOKJIACCHUKAMM, B TOM HYHCIE C OCOOBIMH 00pa3oBaTelbHBIMU
noTPpeOHOCTSIMH, AaroIero Oo0y4YaroIMMCs COLMANBbHO 3HAYMMBIA ONBIT COTPYAHMYECTBA U
B3aMMHOM IOMOIIIH,

- WHULOUMPOBAHME W TMOIAEPIKKY HCCIENOBATENbCKON MAEATENbHOCTH OOyYaroImuXcs,
IUIAHUPOBAHUE M BBINOJIHEHUE WHAMBUAYAIbHBIX M TPYIMIIOBBIX IMPOEKTOB BOCIUTATEIBHON
HaIpaBJIeHHOCTH.



Pesynbrarel enuHCTBA Y4eOHOH M BOCIIUTATENBHON NEATENbHOCTH OTPAKEHBI B pasene
paboueil mporpaMmel «JINYHOCTHBIE pe3yIbTaThl U3yUEHUs Y4eOHOro Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOrO aHAJIN3a» Ha YPOBHE CPEIHEro o0Lero 00pa3oBaHus.

MECTO YYEBHOTI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHECKOI'O
AHAJIM3A» B YYEBHOM IIJIAHE

Ha ypoBHe cpemnero oOmiero oOpa3oBanmsi «Ajredpa ¥ Havalla MaTeMAaTHYeCKOTO
aHanmM3a» SBISIETCS O0s3aTeNbHBIM y4eOHBIM KypcoM ydeOHoro mnpeamera «MaremaTnkay,
KOTOPBI BXOIUT B COCTaB MpenIMETHOH obnactn «MaTtemaTtrnka u HHQOPMaTHKAY.

Cpoxk ocoenust padoueii nmporpammsl: 10-11 xiaccel, 2 roga

KonmudecTBo yacoB B yueOHOM MiaHe Ha u3ydeHue npeamera (34 yueOHble Henenm)

Kiace KomuuectBo yacos B Henenmro | KoauduecTBo 4acoB B rof
10 xmacc 2 68
11 xmacc 3 102
Bcero 170




COAEP/)KAHUE YYEBHOT O KYPCA

10 KJIACC

Yucaa u BbIYUCTCHUS

Paumonanbabie uncna. OOBIKHOBEHHbIE U ACCATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguyueckue  Apodu.  ApupmernuecKkue oOmepauud € PAHOHAJIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YHCIOBBIX BblpakeHUH. llpumeneHue apoOeii M NMPOLEHTOB MAJsl PELICHUs
MPUKJIAAHBIX 337124 U3 PA3JIUYHBIX OTPACIEeH 3HAHUN U PEaJbHON KU3HH.

JelicTBuTenpHble yncia. PalmoHanbHbIE W MppaLOHANbHBIE Yncia. Apudmerndyeckue
OlepaLyy ¢ IeHCTBUTEIbHBIMHA YucIamMu. [IpuOnmkEHHbIE BBIYUCICHUS, IPaBHIa OKPYTJICHUS,
MIPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHU.

Crenenb ¢ nenbM nokasateneM. CTaHmapTHast GpopMa 3amucu AeHCTBUTEIBHOTO YHCHIA.
Ucnonp3oBanne mnoaxonsmed (OpMBI  3alUCH  JEHCTBUTENBHBIX YHCEN JJIsl  pPEeIleHUs
MPAKTUYECKUX 33724 U NPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypanbHOH creneHu. /[lefictBusa ¢ apudmMerndeckumMu
KOPHSIMU HAaTypPaJIbHON CTENEHU.

CuHycC, KOCHHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHHUSs] M HEPABEHCTBA

ToxnecTBa U TOXXIECTBEHHBIE MPEOOPaA30BaAHUSL.

IIpeobpasoBanre TPUTOHOMETPHUECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbL

VYpaBHeHue, KkOpeHb YypaBHeHus. HepaBeHCTBO, pelleHne HepaseHCTBa. Merton
HUHTEPBAJIOB.

Pemenue niensix 1 ApoOHO-paLMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppauoHanbHbIX YPABHEHHU U HEPABEHCTB.

Pemenrie TPUrOHOMETPUYECKUX YPABHEHUI.

IIpumenenue ypaBHEHUNH U HEPABEHCTB K PEIIEHHUIO MATEMATUYECKUX 3a7a4 U 3a4a4 U3
Pa3NMUYHBIX 00IACTe HAYKU U PEaIbHON KHU3HH.

DyHKIUH U rpadpuKH

Oynkums, crnocodsl 3amanmsa  ¢Qyskumu. [padux  ¢yHkomm. Bzammbo obpatHbie
byHKIUH.

Ob6nactp onpeneneHust © MHOKeCTBO 3HaueHnH pynkimm. Hymu ¢pyakmum. [IpomexyTku
3HAKOIOCTOSIHCTBA. UETHBIE 1 HEUETHBIEC (PYHKLIUH.

CrenenHast QyHKUUS C HaTypaJbHBIM M LIEJNBIM MMOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoticTBa ¥ rpauK KOPHS 1-OU CTENCHH.

TpuronomeTpuueckast OKPY>KHOCTb, ONpeNeNeHHe TPUTOHOMETPHUYECKHX  (PYHKIIHH
YHCJIOBOI'O apryMEHTA.

Hagana maTeMaTH4€CKOr0 aHAJIN3A

IlocnenoBatenpHOCTH,  COCOOBI  3aMaHHMs  IOCJIENOBATENbHOCTEH.  MOHOTOHHBIE
MOCJIENOBATENBHOCTH.

Apupmernueckass W reoMeTpuueckas —mporpeccud. beckoHeuHo — yObIBaroimas
reomerpuueckast mporpeccuss. CymMma O€CKOHEYHO yObIBArOIIEH reOMEeTpUYeCKON MPOrpEecCHH.
dopMyna CIOXKHBIX NPOLEHTOB. Mcnonp30BaHMe NMPOrpeccuu Al PELICHHUs] pPeanbHBIX 3anad
MIPUKJIAAHOTO Xapakrepa.

MHoxecTBa H JIOTHKA

MHuoecTBO, onepauuu Haj MHOXkecTBaMu. Jluarpammel Diinepa—Benna. [lpumenenue
TEOPETUKO-MHOXKECTBEHHOIO ammnapara AJjsl ONMUCAaHUs PEeajbHBbIX IMPOLIECCOB U SIBIICHUN, MPH
peLIeHnH 3a1a4 U3 IPYTUX y9eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ACTBUE, JOKA3aTEIbCTBO.
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Yucsia 1 BbIYHCIEHHA

Harypanehble u nenslie yncna. [Ipu3Haku AeTUMOCTH LENbIX YACET.

Crenenb ¢ palMOHAJIBHBIM MOKa3aTeaeM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecATHUHBIE 1 HATYPAJIbHBIE JOrapU(PMBL

YpaBHeHHUs] M HEPABEHCTBA

[IpeobpazoBanne BEIpaKEHHH, COAEPIKALIIX JIOTAPHU(PMBL.

[IpeobpazoBanne BEIpAXKEHHHA, COAEPIKAIINX CTETIEHU C PALlMOHAIBbHBIM TIOKA3aTEIEeM.

IIpumepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHHsI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUs 1 HEPABEHCTBA.

CucreMbl JUHEMHbIX ypaBHEHUH. PelieHne NpUKIafHBIX 3a7a4 C MOMOIIBIO CUCTEMBI
JIMHENHBIX YPaBHEHU.

CucTeMbl 1 COBOKYITHOCTH PaLMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

IlpumeHnenue ypaBHEHHUH, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMAaTUYECKHUX 3aAad U
3a/1a4 U3 Pa3IMYHbIX 00IacTel HAyKH U pealbHON JKU3HU.

DyHKIUH U rpapukn

Oyukius.  Ilepuomuueckne  pyHkiuu.  IIpoMeXyTkM MOHOTOHHOCTH — (DYHKLIHH.
MaxkcumyMbl 1 MUHEMyMbI (QyHKUIuU. HanOonbinee n HamMeHblnee 3HA4YeHHE (PYHKIUU Ha
MIPOMEXYTKE.

TpuroHomerpudeckne GyHKLNH, UX CBOHCTBA U TpadHKHL.

ITokazarenbHas u orapudpmMudeckas GyHKLUNUN, UX CBOWCTBA U rpadUKHL.

Ucnonp3oBanne rpa@ukoB pyHKIUN U1 peLIeHNs] YPaBHEHUH 1 INHEHHBIX CUCTEM.

Ucnonp3oBanne rpadguxkoB QyHKIUN 151 UCCIENOBAHHUS MPOIECCOB U 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT MPH PEIISHUH 3371a4 U3 APYTHX YIEOHBIX MPEIMETOB U PEabHON KU3HH.

Hauasa maTeMaTHY€CKOro aHAJIM3A

HenpepsiBHbIe PyHKINH. MeTO HHTEPBAJIOB JJISl PELICHUS] HEPABEHCTB.

IIpoussonnas pyHkunu. I'eomerpudeckuii u GU3MUECKHI CMBICI TIPOU3BOJHOMN.

IIponsBoaHbIe 1eMeHTAPHBIX QYHKIHMH. POPMYJITBI HAX OXKIEHHS TPOU3BOIHON CYMMBEI,
MPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpuveHeHne TPOM3BONHOW K UCCICAOBAaHMIO (YHKIUI HAa MOHOTOHHOCTbD U
sKCcTpeMyMbl. Haxoxknerne HanOopIero 1 HAMMEHbLIETO 3HaYeHNs (PYHKIIMU Ha OTPE3Ke.

IIpumenenne Npon3BOAHON MU HAXOXKAEHUS HAUYULIErO PELICHHs] B MPUKJIAIHBIX
3aja4ax, Juisl ONpefeIeHus] CKOPOCTH MPOLecca, 3aaHHOro GOpMyJION Miu rpadIKOM.

ITepBoobpasnas. Tabnuma nepBooOpa3HbBIX.

Wnterpan, ero reomerpudecknii U GU3NYECKHil cMbICH. Brrancinenne wmHTErpana mo
dbopmyne HetoroHa—JleliOHMIIa.



INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoenune yueOHOro mnpenmera «MaremaTuka» oOecreurBaeT NOCTH)KEHHE Ha YPOBHE
cpenHero oOmero oOpa3oBaHMs CIEAYIOIIUX JIMYHOCTHBIX, METANPEAMETHBIX U MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJNbTaThl OCBOCHMs MPOrpamMMbl y4deOHOro mpenmera «MaTeMaTHKa»
XapaKTePU3YHOTCS:

I'paxnanckoe BociuTaHue:

C(OPMHUPOBAHHOCTBIO ~ TPAXAAHCKOM mNO3MLMH  O0ydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O UJIEHA POCCHICKOro o0ImecTBa, MPEACTABICHHEM O MaTEeMAaTUYeCKHX OCHOBAaX
(YHKIMOHMPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJICHUH, MpOHeNyp TpakgaHCKoro oobmiecTsa
(BBIOOpPBI, OINpPOCBI W TIp.), YMEHHEM B3aMMOACHCTBOBATh C COLMAJIBHBIMH WHCTHUTYTAMH B
COOTBETCTBUU ¢ UX (PYHKIUSIMHU 1 Ha3HAYCHUEM.

IIaTpuoTHyeckoe BocnUTAHHE:

cpOPMHUPOBAHHOCTHIO POCCUHCKON TPAKIAHCKONH MASHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY U
HaCTOSALIEMY POCCHUHCKON MaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM POCCHUHCKHX
MaT€MaTUKOB U POCCHICKON MaTeMaTUYECKON WLIKOJBL, K HMCIOJb30BAHUIO 3TUX NOCTHKEHUH B
APYTUX HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSI:

OCO3HAaHMEM JyXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapona, Cc(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsl, 3THYECKOrO MOBEJEHHUS, CBSI3aHHOIO C MPAaKTUUYECKUM NMPUMEHEHHEM
JOCTHIKEHUI HAyKH M JAESITEeNIbHOCTBIO YUEHOrO, OCO3HAaHMEM JIMYHOIO BKJIaga B IOCTPOEHUE
YCTOWYUBOTO OymyImero.

JcTeTHYECKOe BOCNUTAHUE:

SCTETUYECKUM  OTHOIIEHMEeM K  MHpY, BKIOYas  3CTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTeH, OOBEKTOB, 3a4ay, pEIIeHUH, pPacCyKIEHHH, BOCIPHUIMYHBOCTBIO K
MaTeMaTUYECKUM acCIeKTaM pa3JInIHbIX BUIOB HCKYCCTBA.

du3uyecKoe BOCIHTAHUE:

cpOPMHPOBAHHOCTHIO YMEHHUS MPUMEHITh MATEMAaTHYECKHE 3HAHUS B MHTEPECax 310POBOTO
u OeszomacHoro obOpas3a >KU3HHM, OTBETCTBEHHOTO OTHOIUEHHS K CBOEMY 3IIOPOBBIO (30pOBOE
nuTaHue, cOATaHCUPOBAHHBIA PEXXHMM 3aHSITHH U OTHAbIXA, peryJsipHas (QpuU3NUecKas aKTHBHOCTD);
(pU3NIECKOTO COBEPLISHCTBOBAHMUS, TIPH 3aHITUSAX CIIOPTHBHO-03I0POBUTEBHOM AESITEIBHOCTHIO.

Tpynosoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM ILIEHHOCTU TPYIONIOOHS, MHTEPECOM K Pa3IMIHBbIM
chepam mpodeccHOHATBHON AEATENbHOCTH, CBSI3aHHBIM C MAaTEMATUKOH U €€ MPHIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIA BBIOOP Oyayineidl mpodeccuu W peajn3OBbIBATL COOCTBEHHBIC
JKU3HEHHbIE IUIAHBI, TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaT€MaTHYeCKOMY OOpa3OBaHUIO H
caMOo00pPa30BaHHUIO HA MPOTSHKEHUH BCEH KM3HM; TOTOBHOCTBHIO K AKTHBHOMY YYACTHIO B PELICHHU
MIPaKTHUUECKHX 3a7a4 MaTeMaTUYECKOI HalpaBJIeHHOCTH.

JKO0JI0THYeCKOoe BOCTIUTAHHE:

Cc(pOPMHUPOBAHHOCTBIO 3KOJIOTMYECKOH KyJbTYPhl, MOHMMAHHEM BJIUSHUS COLMAJIBHO-
SKOHOMHMUYECKHMX IIPOLIECCOB HA COCTOSIHME NPUPOJHOM M COLMANbHOM Cpeabl, OCO3HaHHUEM
r100aJIbHOTO XapaKTepa SKOJOTHYECKUX Mpo0sieM;, OpUeHTalNel Ha PUMEHEHHE MaTeMaTHIECKNX
3HaHMH TSI PELICHUs 3a/1a4 B OOJIACTH OKPYIKAIOLIeH Cpenbl, MUIAHUPOBAHMS MOCTYIIKOB M OLIEHKH
UX BO3MOXHBIX MOCJIEACTBUMN I OKPY>Kato1el Cpebl.

IleHHOCTH HAYYHOI O MO3HAHUS:

c(pOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHSI HAYKH W OOIIECTBEHHOW MPAKTUKH, MOHUMAHHEM MaTeMaTUYeCKOW HAayKU Kak CQepsl



4eJIOBEYECKOM JACATCIIbHOCTH, 3TallOB eé pPa3BUTHA W 3HAUYUMOCTU JIA Pa3BUTUA LHUBUIIU3ALIUU,
OBJIAACHHUEM A3BIKOM MATCMATUKH U MaTeMaTH4IeCKOI Ky.]'[bTypOfI KakK CpE€ACTBOM IMO3HAHUA MUPA,
TFOTOBHOCTBIO OCYLHECTBJIATh MPOCKTHYIO U UCCIICAOBATCIBLCKYO ACATCIbHOCTD MHANBUAYAJIbHO U B

rpymre.

METANIPEAMETHBIE PE3YJBTATbBI

MertanpenMeTHble pe3yIbTaTbl OCBOCHHS MPOrpaMMbl ydeOHOro mpenmera «MaremaTHkay
XapaKTEePU3YIOTCSI  OBJIQJACHUEM  YHHUBEPCAJIBHBIMH  HO3HABAMENbHBIMU  OeilicmEUsMY,
VHUBEPCATLHLIMY — KOMMYHUKAMUGHBIMU — OUCMBUAMU,  YHUBEPCANbHBIMU  PeCYIsAMUGHbIMU
oeticmeusmu.

1) Vuueepcanvnuvie nosnasamensusie oeiicmeus, odecneuusaiom ghopmuposanue 6a306bix
KOCHUMUBHBIX HNPOYecco8 00yuaruuxcs (0ceoenue Memoo08 HOZHAHUA OKPYICAIOWe20 MUpd;
HpUMeHeHUe J02UYEeCKUX, UCCIe008aAMENbCKUX Onepayuil, ymenuil pabomams ¢ ungopmayueil).

basoBble tornveckue neHCTBUS:

® BBIIBISITH U XaPAKTEPU30BATHh CYIIECTBEHHbIE NMPU3HAKM MAaTEMAaTHYECKHX OOBEKTOB,
MOHSATHUH, OTHOIIEGHUI MEXAY NMOHATUSAME, (OPMYJIMPOBATH ONPENEICHUS MOHATHI;, YCTaHABINBATD
CYLIECTBEHHBIH IMPHU3HAK KJIACCU(UKALMKM, OCHOBAHUS Ui OOOOIIEHWsS] M CPaBHEHUs, KPUTEPHUU
MIPOBOIUMOTO aHAJIH3a,

® BOCIPHHUMATh, (POPMYJIHPOBATH U MPEOOPA3OBBIBATH CYKACHUS. YTBEPAUTEIbHBIE U
OTpHLATENbHBIC, €IUHIYHBIE, YACTHBIE U O0II1E; YCIOBHBIE,

® BBHIABIISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H M MPOTHBOpPEYHs B (PakTax,
TAHHBIX, HAOMIOIEHUSIX U YTBEPKACHUSX, PeJiaraTb KPUTEPUH IS BBIIBJICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUHIA,

® enaTh BBIBOABI C HCIOJNB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTeIbCTBA MATEMATHIECKUX YTBEPIKACHHUH (IIPSMBbIEC U
OT TPOTHUBHOrO), BBICTPAWBATh APTYMEHTALMIO, MPHUBOAUTH TNPUMEPbl M KOHTPIPHUMEPH,
00OCHOBBIBaTh COOCTBEHHBIE CY>KICHHS U BBIBOJIBI,

e BHIOMpaTh cnoco0 pemeHuss y4eOHOW 3amaun (CpaBHHUBATh HECKOJBKO BAapHUAHTOB
peleHws, BBIOupaTh HanboIee MOAX OALINHA € YIETOM CAaMOCTOATENBHO BBIICIICHHBIX KPUTEPHEB).

basoBble uccnenoBaTenbCKue QeHCTBA:

® HCMONB30BaTh  BOMPOCHl  KaK  HCCIENOBATENbCKHUH  WHCTPYMEHT  TO3HAHUS,
dbopmMyIHpoBaTh BOMPOCH], (PUKCHPYIOIINE MPOTUBOpPEUHE, MpodieMy, yCTaHABIMBATE UCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOO MO3ULIMIO, MHEHHE,

® TPOBOAUTH CAMOCTOSITENIPHO CIUTAHUPOBAHHBIN JKCIEPUMEHT, HCCIENOBaHHE 110
YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHHUS, IPOLIECCa, BBIIBICHHIO
3aBHUCHMOCTEH MeXy 0ObEeKTaMH, SBJICHUSMH, ITPOLIECCAMU,

® CaMOCTOSTENBHO (OPMYJINPOBATH OOOOIIEHNS U BBIBOIBI 110 PE3YJIbTATaM MPOBEAEHHOTO
HaOJIFOIEHUS, UCCIIENOBAHMS, OLEHUBATH IOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BBIBOJOB U
00001IeHII;

® TIPOTHO3MPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, A TAK)KE BBIIBUTATD MPEATIOIOKEHHS O
€ro Pa3BUTHH B HOBBIX yCJIOBHUSIX.

Pabora ¢ uadopmanueii:

® BBIIBIATH Ae(ULUTH HHPOPMALINY, TAaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA HA BOMIPOC U IS
peLIeHus 3a1a4Hy,

e BHIOMpaTh WHPOPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AaHAJM3HPOBATD,
CHCTEMAaTH3MpPOBATb W  HUHTEPIPETHPOBATh HHPOPMALMIO  Pa3IMYHBIX BHAOB U (opm
NPEe/ICTaBIICHNUS,



® CTPYKTypupoBaTb  HMH(POPMALMIO, TPEACTAaBIATh €€ B Pa3JMuHBIX  (opmax,
WLTFOCTPUPOBATH IpadUuecKy;

® OLEHMBaTh HAN&KHOCT HHPOPMALMHM MO CAMOCTOATENBHO  CHOPMYJIHPOBAHHBIM
KPHUTEPHUSIM.

2) Vnusepcanvnvie KOMMYHUKAMUGHbBLE Oelicmeus, 00ecneyusaiom cQopmMuposanHocms
COYUANBHBIX HABBIKOG O0YUAIOUJUXCA.

Obmenue:

® BOCIPHUHUMATh U (HOPMYJHPOBATH CYXKIEHHUS B COOTBETCTBHM C YCJIOBUSIMH U IEJSTMH
OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOK TOYKY 3PEHHMS B YCTHBIX W MHUCHMEHHBIX
TEKCTaX, 1aBaTh IMOSICHEHHUS TI0 X0y PEIIEHUs 3a1a4H, KOMMEHTHPOBATD MOJYYECHHBIH PE3yIbTaT,

e B Xoxe OOCYXIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMBbI, MpoOIeMBbl,
pemaeMoil 3amayy, BBICKA3bIBATH HIEH, HALEJIEHHBbIE HA TIOWUCK PEIISHHS;, COMOCTABISATH CBOU
CYXKIEHHUSI C CYXXIEHHSIMH IPyTUX YYaCTHHKOB JHMAJOra, OOHApPYXHBATh Pa3JIM4Me U CXOACTBO
NO3ULUH; B KOPPEKTHOU (popme GOpMyIHPOBATH PA3HOTIIACHS], CBOM BO3PAKEHHS,

® TIPEACTaBIATH PE3yJIbTAThl PEIIEHUs 3a7aud, HKCIEPUMEHTa, MCCIENOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (JOPMAT BBICTYIUICHHUS C YYETOM 3a/1ad MPE3eHTALUH 1 OCOOCHHOCTEH
ayAUTOPHH.

CorpynHU4IECTBO:

® TIOHUMAThb U HMCIOJB30BATh MPEUMYIIECTBA KOMAHAHON W MHAMBHIYaJbHOH paboTsl mpH
pemeHnn y4eOHBIX 3a7ad; MNPUHUMATh L[elb COBMECTHOH JESTENbHOCTH, IUIAHHUPOBATH
OpPTaHU3aI[MI0 COBMECTHOH paboThl, pacmpenensTe BUAbI paboT, JOroBapHBATbCS, OOCYXKIATh
MPOLIECC U PE3yJIbTAT padoThI, 0000aTh MHEHUS HECKOJIBKUX JTIFOCH;

® y4acTBOBATh B IPyMHIOBBIX (opmax paboTel (0OCykneHusi, 0OMeH MHEHMI, «MO3TOBbIE
IITYPMBD» M HHBIE); BBITIOJIHITH CBOKO 4aCTh PaOOThI M KOOPAUHUPOBATH CBOM JAEHCTBUS C IPYTUMHU
YJIeHAMH KOMAaHJbl, OLICHWBATh KAueCTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
cpOopMyIMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

3) Vnusepcanvnvie pecyisimuensie oeiicmesus, obecneuuéaiom opmuposane CMulCi06bIxX
YCMAHOBOK U JHCUBHEHHBIX HABLIKOG TUYHOCHIU .

Camoopranuszanusi:

COCTAaBJIATh IUIAH, AJTOPUTM PEIIeHHs 3aJayH, BBIOMPATh CHOCOO peIIeHHs ¢ y4ETOM
UMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTHPOBATH
BAPHUAHTBI PEIICHUH ¢ Y4ETOM HOBOH MH(pOPMALIUU.

CaMOKOHTpOIB!

® BJAJETh HABBIKAMHU MMO3HABATENILHON peIeKCHU KaK OCO3HAHMSI COBEPIIAEMBIX NEHCTBUIN
U MBICIUTENBHBIX MPOLIECCOB, HX PE3YJIBTATOB; BIAAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3ysibTaTa peleHusl MaTeMaTHIeCKOH 3a1a4H;

® TpeABHIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH IMpPH PEIIEHUH 3a7a4yH, BHOCHTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAHNEHHBIX OIIHOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

® OLICHUBATb COOTBETCTBHE pe3yJbTaTa LEIH M YCJIOBHSIM, OOBACHATH NPUYHHBI
IOCTIDKEHUS] WIIM HEOCTIDKEHHS PE3YJIbTATOB NIESTeIbHOCTH, HaXOIUTh OLIMOKY, 1aBaTh OLICHKY
npuoOPETEHHOMY OIIBITY .

NPEJIMETHBIE PE3YJbTATHI
OcBoenue y4eOHOro kypca «Anrebpa W Havyajla MaTeMaTU4YeCKOrO aHain3a» Ha YPOBHE

cpenHero oOmero oOpasoBaHusi obOecrieunBaeT [OOCTHXKEHHE CIENYIOIIHUX  MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:
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Yucaa U BbIMUCICHUS

OnepupoBaTh NOHATHSMH. PAaLMOHAJIBHOE W JNEHCTBHTEIBHOE YHUCIO, OOBIKHOBEHHAs M
IOeCATUYIHAsA APOOb, MPOLIEHTHI.

BreInonsATh apudpmMeTnieckre onepaniuy ¢ palMOHAIBHBIMA U IEHCTBUTEIbHBIMI YHCITAMH.

BoemonssaTh npHOMIDKEHHBIE BBIMHUCICHUS, HCIONB3Ys MpPaBHIAa OKPYIJICHHsS, JeNaTh
MPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCIEHUN.

OmnepupoBaTh MOHSATHSIMU. CTEMEHb C LENbIM TIOKa3aTelneM, CTaHmapTHas (opma 3amucu
IEHCTBUTENILHOTO YHCJA, KOPEHb HATYpPaJbHOH CTENEeHM; HCIOJIb30BATh MNOAXOMALIYIO (HopMy
3amucH JeHCTBUTENbHBIX YUCEN IS PEeLIeHMs] MPAKTUYeCKUX 3a/1a4 U MPeICTaBIeHHsI JaHHBIX.

OnepupoBaTh NOHATUSIMHU: CHUHYC, KOCUHYC U TAHI'€HC MPOU3BOJIBHOIO yIJIa, UCIOIb30BaTh
3aMMCh MPOM3BOJIBHOTO yIiIa yepe3 00paTHbIE TPUTOHOMETPUIECKHE (PYHKIIHH.

YpaBHeHHUSs] H HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, LEJIOE, PALMOHAJIbHOE,
HppaLMOHAJIbHOE YpPABHEHNE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YPABHEHUE,

BemonsaaTe  mpeoOpa3oBaHMs ~— TPUTOHOMETPHUYECKMX  BBIPAKEHHMH W peliaTth
TPUTOHOMETPUYECKHE YPABHEHMUSI.

BemonsaTh npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHATIbHBIX U HPPALMOHAJIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

IIpuMeHsTE ypaBHEHMS] U HEPAaBEHCTBA MJI PELIEHUS MaTeMaTU4ecKuX 3ajad U 3a7ad u3
Pa3NIUYHBIX 00NACTEH HAYKH U PEaNIbHOM KU3HH.

MonenupoBaTb peaNbHble CHUTYallMM Ha SI3bIKe aireOpbl, COCTABISATH BBIPAKEHHUS,
ypaBHEHMsI, HEPAaBEHCTBA IO YCJIOBMIO 3aJauM, MCCJIENOBaTb IIOCTPOEHHbIE MOJEIN C
HCIIOJIB30BAHUEM aInapara ajareopsl.

DyHKIUH U TPpapHUKH

OnepupoBath MOHATHSIME: QYHKLMA, CIOCOOBI 3ananus QyHKIUHU, 00JaCTh ONpeneIeHus U
MHOKECTBO 3HaueHHUH QyHKIMH, rpaduk GyHKINH, B3AUMHO OOpaTHbIE PYHKLIUH.

OmnepupoBarh MOHATHAMU: YETHOCTh U HEYETHOCTh (DYHKIMH, HYJIU QYHKIIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Ucnonp3oBath rpaduku GyHKIHN IS pEIIeHUs] YPaBHEHUIA.

Crtpoutrb u umrarh rpaduku JUHEHHOH (YHKLUMH, KBAIPAaTUIHOH (PYHKLMH, CTENEHHOU
(YHKIIMHU C LETIBIM ITOKA3aTENIEM.

Hcnonb3oBath rpaduku (QyHKUMIA IS UCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEH MpU
peleHny 3a1a4 M3 APYruxX y4eOHBIX NPEIMETOB M PEaNbHOW JKU3HH, BbIpakaTh (opMyIamu
3aBUCUMOCTHU MEXy BEJIUYHHAMU.

Hauyana maTeMaTH4eCcKOro aHAIN3a

OnepupoBaTh MOHATHAMHU: MOCIENOBATEIBHOCTh, apU(pMeTHdeckass M TIeOMEeTpUYeCKast
MIPOTrPeCCUN.

OmnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAIOILIAsi T€OMETPHUECKAst TPOTPECCUsi, CyMMa
OecKOHEeUHO yObIBAIOIIEH TreOMETPUIECKON MPOrPECCHU.

3amaBaTh MOCIEOBATENBHOCTH PA3IMYHBIMU CITIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIEN0OBATENBHOCTEH U MPOTrPECCUM Ui pelleHUs] peajbHbIX
3a/1a4 NPUKIAAHOIO XapakTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHITUAMU: MHOXKECTBO, ONEpaLlii HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapaT [JIs ONUCAHUS PealibHBIX MPOLIECCOB U
SIBJIEHUH, TIPY PELICHNH 33124 U3 APYTrUX yueOHbIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONpEENEeHNE, TEOpeMa, CIeICTBUE, 10Ka3aTeNbCTBO.

11 KJIACC



Ynca v BbIYMCICHUA

OnepupoBaTh NOHATUSMU: HATYpaJIbHOE, LIEJI0€ YUCIIO, UCIOJIb30BaTh MPU3HAKU AEIUMOCTH
LIEJIBIX YHCEJI, PA3JIOJKEHHUE YUCIIA HAa MPOCTBIE MHOXKUTENHN [JIs1 PELIECHUs 3a1a4.

OnepupoBaTh NOHITHEM: CTETIEHDb C PALMOHAJIBHBIM [IOKA3aTEeNeM.

OmnepupoBaTb NOHATHSIMU: JIOTAPH(PM YHCIIA, TECITHUHBIC H HATYPAJIbHbIE JOrapru(pMBbI.

YpaBHeHHUs] H HEPABEHCTBA

IIprMeHATh CBOMCTBA CTENIEHU AJIS TPEOOPa30OBaAHUS BBIPAKEHHIN; ONTEPUPOBATDH TOHATHIMH:
MOKAa3aTeIbHOE YPABHEHUE U HEPABEHCTBO, PEIIAaTh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BemonsaTe mpeoOpazoBaHMs BbIPAKEHUH, COAepIKalNX JIorapuMbl, ONEPUPOBATH
NOHATHSIMH.  JIoTapu(pMUIeckoe ypaBHEHHE ¢ HEPAaBEHCTBO, peIlaTb OCHOBHBIE  THIIBI
JorapupMHUUECKUX YPAaBHEHUH U HEPABEHCTB.

Haxoaute pemienus npoCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU. CUCTEMa JIMHEHHBIX YpaBHEHHUIl U €€ pelleHue; HUCIIONb30BaTh
CHUCTEMY JIMHEWHBIX YPABHEHUU [JIs1 PELIECHUs MPAKTUYECKUX 3a7a4.

Haxopute peuieHust NpoCTEHIINX CUCTEM M COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHWUH U
HEPABEHCTB.

MonenupoBaTb peaNbHble CHTYallMM Ha s3bIKe anreOpbl, COCTABISATH BBIPAKEHMS,
YPaBHEHHUsl, HEPABEHCTBA U CUCTEMBI MO YCJIOBHUI) 3aa4H, MCCIENOBATb MOCTPOCHHBIE MOMAENH C
UCIIOJIB30BAHUEM armapara anreOpbl.

DyHKIUH U TPpapHUKH

OnepupoBaTh TMOHATHAMH. TEpHONUYECKass (PYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMH, TOYKH BSKCTpeMyMa (YHKIUH, HauOojbllee W HAUMEHblIee 3HaueHHs (PYHKLUHUH Ha
MIPOMEIKYTKE; UCTIONB30BaTh UX JUJIsl UCCIIENOBaHUS (PYHKIIUH, 3aJaHHOH rpad) UKOM.

OnepupoBaTb  MOHATUSAMHU: rpaKku  TOKa3aTeNpHOW,  JorapupMu4yeckoll  u
TPUTOHOMETPHUECKUX (DYHKIHH;, M300pakaTb UX Ha KOOPAMHATHOH IUIOCKOCTH M HMCIOJIB30BATH
IJIs1 PeLIEHUs] YPaBHEHUN U HEPABEHCTB.

UzobpakaTp Ha KOOPAMHATHOW IUIOCKOCTH rpadUKM JHHEHHBIX YPaBHEHUH W
WCIIONIb30BATh UX ISl PELIECHUS] CUCTEMbI JIMHEHHBIX YPABHEHU.

Ucnonp3oBath rpaduku (QyHKOIMHA AJS UCCIENOBAHMSA MPOLECCOB M 3aBHUCHMOCTEH U3
APyrux yueOHbIX TUCLIUTLTHH.

Ha4asa MmaTeMaTHY€CKOro aHAJIM3A

OmnepupoBatb MOHATUSMH: HeNpepbiBHAS (PYHKLIMS; MPOU3BOAHAS (YHKIIMH, UCTIOIb30BATh
reOMETPHUYECKUI 1 PU3NIECKUN CMBICI TIPOM3BOIHON AJISl PELICHHUS 3a/1a4.

Haxonuth npousBOAHBIE 3JE€MEHTAPHBIX (PYHKIUH, BBIMUCISATH MPOH3BOAHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOM3BOAHYIO [UI  MCCIENOBaHUS (PYHKUMHM HAa MOHOTOHHOCTD U
SKCTPEMYMBI, IPUMEHSTD PE3YJIbTaThl UCCIEAOBAHUS K TIOCTPOSHUIO TPapHKOB.

Hcnonp30BaTe NPOU3BOIHYIO AJIsI HAXOXKACHHST HAWJIYYIIErO PELIeHUs B MPUKJIAOHBIX, B
TOM YHCJI€ COLUATbHO-3KOHOMHYECKHX, 3a/1a4ax.

OmnepupoBaTh MOHATHSAMHU. TEepBOOOpa3Has W HMHTErPa, MOHUMATh T'€OMETPHUECKUH U
(busndyecknii CMBICI HHTErpaa.

Haxonute nepBooOpa3Hble 3J€MEHTApHBIX (PYHKIUI, BBIMUCIATH MHTETpas 1o (gopmyie
Hetorona—-JlefidbHuma.

Pemarp npukianHeie 33124y, B TOM YHCIE COLUATBHO-3KOHOMHUYECKOTO U (PU3UUECKOTO
XapakTrepa, CpeACTBaAMU MATEMATUYECKOTO aHAIN3A.



No
n/n

5
6

HanmeHoBaHUe pa3fenoB U TeM
nporpaMmmbl

MHoxKecTBa pauyoHa/IbHbIX U
[EeACTBUTENbHBIX YMCES. PaLyioHa/bHble
YpaBHEHVs U HepaBeHCTBa

PyHKUWN 1 rpadmKkn. CTeneHb C LenbIM
roKasaresiem

APNHMETNYECKIIA KOPEHDb M-0M
CcTeneHw. ppauyioHaribHble ypaBHEHMS
1 HepaBeHCTBa

dopmy/ibl TPUTOHOMETPUN.
TpUroHoMeTprYecKye ypaBHeH s

IMocneaoBaTeNbHOCTY 1 MPOrpeccum

MoBTOpPEHNE, 0606LLIEHME,
cucTemaT3aLms 3HaHUIA

OBLUEE KO/IMYECTBO HYACOB IO
MPOIrPAMME

TEMATWNYECKOE NIAHNPOBAHNE

10 KJTACC
KonnuecTso 4acos

KOHTpONbHbIE
Bcero P

pa6oThbl pab6oThbl

14 1
6

18 1
2 1
S)

3 1
68 4

MpakTu4yeckune

ONeKTPOHHbIe (UMD POBLIE)
o6pasoBaTesibHble pecypchl

P3LLU 10 knacc
httos://resh.edu.ru/subiect/51/10/

P3LLU 10 knacc
httos://resh.edu.ru/subiect/51/10/

P3LL 10 knacc
httos://resh.edu.ru/subiect/51/10/

P3LU 10 knacc
httos://resh.edu.ru/subiect/51/10/

P3LL 10 knacc
httos://resh.edu.ru/subiect/51/10/


https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

No
n/n

7
8

HanmeHoBaHWe pas3fenos U TeM nNporpamMmmbl

CreneHb C paLyoHa/TbHbIM MOKA3aTeNeM.
IMokasaTe/bHast (hyHKLS. MoKasaTe/bHble
YPaBHEHWS 1 HepaBeHCTBa

TNorapugmmnyeckas yHKLVA. STorapyuiMmnydeckime
YPaBHEHWA 1 HepaBEeHCTBa

TPUrOHOMETPUYECKIME (PYHKLIMM 1 UX MPadIKWA.
TpUroHOMETPUYECKYIE HEpaBEHCTBA

MpownssoaHast. MNprMeHeHVe MPOM3BOAHOM

ViHTerpan v ero npymeHeHVs

CvcTeMbI ypaBHEHWIA

HatypanbHble 1 Lenble umcna

MoBTOpEHVEe, 0606LLIEHME, CUCTEMATU3ALS
3HaHWI

OBLLEE KOJTMYECTBO YACOB 10 NPOIrPAMME

TEMATWYECKOE NM1AHNPOBAHNE
11 KJTACC

KonnyectBo 4acos

KOoHTpoONbHbIE MpakTu4yeckune

Bcero

pab6oThbl pa6oThbl

12 1

12

9 1

24 1

9

12 1

6

18 2

102 6 0

ONeKTPOHHbIe (UMD POBLIE)
o6pasoBaTesibHble pecypchbl

POLL 11 kracc
https://resh.edu.ru/subiect/51/11/

POLL 11 kracc
https://resh.edu.ru/subiect/51/11/

P3LL 11 knacc
https://resh.edu.ru/subiect/51/11/

P3OLL 11 knacc
https://resh.edu.ru/subiect/51/11/

P3LU 11 knacc
https://resh.edu.ru/subiect/51/11/

P3LU 11 knacc
https://resh.edu.ru/subiect/51/11/

P3LU 11 knacc
https://resh.edu.ru/subiect/51/11/


https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/




