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HOACHUTEJBHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «AnreOpa W Hadajia MaTeMaTHYECKOTO aHAJH3a»
6azoBoro ypoHs st oOydaromuxcsi 10 —11 kymaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCYJIapCTBEHHOTO 00pa30BaTeNIbHOTO CTAaHAApTa CpeaHero odiero oOpa3oBaHMsS, C YYETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHUil, MPEABSIBIAEMBIX K MAaTEMAaTHYECKOMY OOpa3OBAHHUIO, H
TpaaMUuil poccuiickoro obOpasoBaHus. Peanmzaiusi mporpamMmbl 00eCreYHBAaeT OBJIAJACHUE
KJIFOYEBBIMH KOMITETEHLIUSIMH, COCTABJSIFOLIMMU OCHOBY ISl CAMOPA3BHUTHSI U HEMPEPBIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOIIEKYJbTYPHOrO, JUYHOCTHOTO M TO3HABATENBHOI'O PAa3BHTHSI
JMYHOCTH OOYUArOLITHXCSI.

Kypc «AnreOpa u Hayajna MaTeMaTHMYeCKOTO aHAIW3a» SIBJIAETCS OOHUM M3 HauOosee
3HAYMMBIX B MPOrPaMMe CTapliedl MIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH O0ecreYnBaeT
UHCTPYMEHTAJbHYI0 0a3y Ui HM3Y4YeHHUs BCEX EeCTeCTBEHHO-HAy4YHbIX KypCOB, a C APYroi
CTOpoHbI, (opmupyer Jorudeckoe u aOCTPaKTHOE MBILIJIEHHE YYallUXCsi Ha YPOBHE,
HEOOXOIMMOM JIJIsl OCBOCHHUSI KypCOB MH(POPMATUKH, OOIIECTBO3HAHMUS, UCTOPHH, CIOBECHOCTH.
B pamMkax maHHOTO Kypca y4aiiuecs OBJIaAeBal0T YHHBEPCATIbHBIM S3bIKOM COBPEMEHHON HayKH,
KoTopast GOpMyJIUPYeT CBOU JOCTHIKEHUSI B MATEMaTHYECKOi (hopme.

Kypc anreOpbl 1 Hauan MaTeMaTHYECKOTO aHAM3a 3aKJI1abIBAET OCHOBY JJIsl YCIEILIHOTO
OBJaJCHUS] 3aKOHAMH (PHU3MKH, XUMHH, OWOJOTHH, TOHHMAHHA OCHOBHBIX TEHICHLUIA
SKOHOMUKHU M OOIIECTBEHHOMN JKU3HHM, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LH(POBBIX
U KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HMCIONb30BaTh UX B MOBCEIHEBHOH JKU3HHU. B TOXKE
BpeMsi OBJIaileHHe aOCTPAKTHBIMH U JIOTHYECKH CTPOTMMH MAaTE€MAaTHUYECKUMH KOHCTPYKLHUSIMU
pa3BHBaeT YMEHHE HAXOOUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb YTBEPIKACHUS,
UCTIONb30BaTh O0OOIIEHNEe M KOHKPETH3ALMI0, aOCTparupoBaHHWE M aHAJIOTHIO, (OPMHUPYET
KpeaTHBHOE M KPUTHYECKOE MbILUIeHHE. B Xone n3yuenus anreOpbl U Ha4ajl MaTeMaTUu4ecKOro
aHajM3a B CTapLIed LIKOJE yYalluecs MOJy4YaloT HOBBIA OMBIT PELICHHs] MPUKIaJHBIX 3a71ad,
CaMOCTOATEJIBHOTO  MOCTPOCHMsI MAaTEMaTHYECKUX  MOJENENd  pealbHbIX CHUTyalud U
UHTEPNPETALMU TMOJYYEHHbIX PELICHUH, 3HAKOMSITCS C TMpPUMEPaMH  MaTeMaTU4eCKUX
3aKOHOMEPHOCTEH B MPHUPOAE, HAyKe U B HCKYCCTBE, C BBIJAIOIIUMECS MaTeMaTHYECKUMH
OTKPBITUSIMH U X aBTOPaAMH.

Kypc obnanaer 3Ha4YUTENbHBIM BOCIHMTATEIbHBIM MMOTEHIIMATIOM, KOTOPBIA pearnu3yeTcs
KaK 4epe3 yueOHbIH MaTepHaj, COCOOCTBYIOIIHUI (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS,
Tak W depe3 crnenuduky ydeOHONW AeSITENbHOCTH, TpPeOyromeld CaMOCTOSITebHOCTH,
AKKYPaTHOCTH, MPOJO/UKUTENbHON KOHLEHTPALMKM BHUMAHUS W OTBETCTBEHHOCTH 32
MOJIy4E€HHBIN PE3yJbTaT.

B ocHoBe meronuku oOydeHus: aareOpe W HadajaaM MaTeMaTHYECKOTO aHAIM3a JIEKHT
IeATeIbHOCTHBINA MPUHLUI O0y4YeHUs.

Ctpyktypa Kypca «Ausrebpa ¥ Hayaja MaTEeMaTHYECKOrO aHAIN3a» BKIHOYAET
CNIENyIOLINe COMAePKATEIbHO-METOANueCKe JUHUU, «Yucna U BbMHCICHUs», «DYHKUUH |
rpadukny, «YpaBHEHUSI U HEepaBeHCTBa», «Havanga MaTeMaTH4eCcKOro aHanusay, «MHOXKeCTBa U
Jorukay. Bce OCHOBHBbIE COmEpIKATENbHO-METOAMYECKHE JHMHUU M3YYAIOTCsS HAa MPOTSKEHUH
IBYyX JieT OOy4deHus B CTapiueil LIKOoje, eCTECTBEHHO IOMOJHSS APYr Opyra M MOCTENEHHO
HACBILIASCh HOBBIMHU TEMaMH U pa3zenamu. JlaHHbII KypC SIBISICTCS HHTEIPATUBHBIM, TOCKOJIBKY
oObenuusier B ce0e comepiKaHHWE HECKOJNbKUX MAaTEeMAaTHYeCKUX AUCLMIUIMH. anredpa,
TPUTOHOMETPHSI, MATEMATHUYECKHI aHAJIN3, TEOPHsI MHOXKeCTB U Ap. [1o Mepe TOoro Kak ydaruecs
OBJaJeBalOT BCE OoJjiee LIMPOKMM MAaTEMAaTHYECKHM alaparoM, Y HHUX [OCIEA0BATEIbHO
(dopMupyeTcsi M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATeMaTHYEeCKYI) MOJENb peajbHOU



CUTyallud, MPUMEHSTh 3HAHMA, MOJyYeHHbIE B Kypce «AnreOpa m Hadala MaTeMaTHYECKOTO
aHaNM3a», ISl PEIleHUs] CaMOCTOSITEbHO C(HOPMYJIHPOBAHHONW MAaTEMAaTHUYECKOW 3ajadu, a
3aTeM UHTEPNPETUPOBATh NOJYUEHHBIN pe3yJbTar.

CopepxartenpHOo-MeTOAMYECKass  JMHUA  «Yucna W BBMUCIEHUS»  3aBepluaeT
(opMHUpOBaHNE HABBIKOB HCIIONB30BAHUS NEHCTBUTENBHBIX YHCE, KOTOpoe OBUIO HayaTto B
OCHOBHOH 1mikoje. B crapmieii mxone ocoboe BHUMaHME ynemsieTcss GOpMUPOBAHUIO MPOYHBIX
BBIYMCIIUTEIbHBIX HABBIKOB, BKJIIOUAIOIIMX B Ce0sl MCIOJB30BAHUE PA3IUYHBIX (HOPM 3armucu
NENCTBUTENBPHOIO YHCJIA, yMEHHE paLUOHAJIBHO BBIIOJHATH JEHCTBUS C HHUMHM, JeJaTh
NPUKUAAKY, OLICHWBATh pe3ynapTar. OOydarompecs MOJYy4YarOT HABBIKM MPHOIMKEHHBIX
BBIUMCJICHUM, BBITIOJTHEHUsS] NEWCTBUH C YWCJIAMH, 3aliCAHHBIMA B CTaHIAPTHOH (Qopme,
HCIOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHUCIIOBBIX BBIPAKEHUI.

Jluansa «YpaBHEHUS M HEPABEHCTBA» PEANN3YETCS HAa NMPOTSHKEHUU BCEro OOyuUeHHs B
CTapliedl IIKoJie, MOCKOJbKY B KaXIOM pas3jaeje IporpaMMbl IMPEAYCMOTPEHO peLIeHHe
COOTBETCTBYIOLINX 3aaa4. O0yJaromuecs OBIaAeBAIOT PA3IMIHBIMI METOJAMH PELICHHS LEJbIX,
pPaLMOHATBHBIX, HPPALIMOHABHBIX, TTOKA3aTENbHBIX, JJOTapUPMUIECKUX U TPUTOHOMETPHUYECKIX
ypaBHEHUI, HEPABEHCTB U UX cucTeM. [lonydeHHble yMEHUs UCIIONB3YIOTCS IIPU UCCIIEAOBaHUN
(YHKUMH C TOMOIIBIO MPOM3BOAHOM, PELICHHM MPHUKJIAAHBIX 3a7a4 W 3a7a4 Ha HaXOXKICHUE
HanOOJBIINX W HAUMEHBLINX 3HaueHnH QyHKUnU. JlaHHas conmepiKaTreabHast JIMHUS BKJIIOYAET B
cebs1 Takke (popMHUpOBaHME YMEHUI BBINOJHATH pacuérel mo QopmynaMm, npeodpa3zoBaHUs
LEeNbIX, PalMOHANbHbIX, HUPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TaKxke
BBIPAKEHHH, COIEpKaIlMX CTerneHu Hu Jjorapudmbl. braromaps msyueHnro anreOpandeckoro
MaTepuaia MPOUCXOIUT AallbHEHIee pa3BUTHE alTOPUTMHUYECKOTO U aOCTPAKTHOTO MBILIJICHUS
yuammxcs, (pOPMHPYIOTCS HaBbIKM ACAYKTUBHBIX PACCYKACHUH, pabOThl C CHMBOJIbHBIMU
¢dbopmamu, TpeACTABICHUSI 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHAE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3¢ pexTHBHBIE HHCTPYMEHTBI ISl PELISHUS TPAKTHYECKUX U €CTECTBEHHO-
Hay4HBIX 3a7a4, HarjsIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK s3bIKa HAYKU.

ConepxatenpHO-MeTonnYecKast TUHUS «PYHKIMH U TPaQUKI» TECHO NMEPEIIETAeTCs C
APYTMMU JIMHUSAMH Kypca, IOCKOJIbBKY B KaKOM-TO CMbICIE 3aJaéT IOCJIeA0BaTeIbHOCTh
U3ydeHuss Marepuasia. V3ydeHWe CTENMeHHOW, IOoKa3aTeNbHOW, Jjorapudmudeckod u
TPUTOHOMETPHUYECKUX (PYyHKIMHA, MX CBOHCTB M TpaduKOB, HCIONb30BaHHE (QYHKUUH s
pewmenns 3afgad M3 APYrHX Y4eOHBIX NMPEIMETOB W PEAJIbHOW KM3HH TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAJIN30M, TaK M C PEeIleHHeM YpaBHEHUH u HepaBeHCTB. [Ipu 3TOM Gombimoe
BHUMAaHUE yAensieTcs: (OpMHPOBAHUIO YMEHHUsS BBIpAKaThb (POPMYyIaMU 3aBUCHMOCTH MEXIY
PAa3NUYHBIMA BEJMYMHAMHM, HCCIIEIOBATh IOJNyYeHHble (YHKIHH, CTPOUTh HX TpaduKH.
Marepuan »Tol coaepkaTeNbHON JMHUM HalleleH Ha pa3BUTHE YMEHUH M HaBBIKOB,
MO3BOJSIFOIMX ~ BBIPAXKATh 3aBUCHUMOCTH MEXKIY BEJMYMHAMH B pasiuuHOl  (opme:
aHaMTUYeCKOH, rpaduueckoil u cnoBecHOH. Ero wusydenme crocoOCTBYEeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHHUs, CNOCOOHOCTH K  OOOOWIEHMI0O W KOHKPETH3allHH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas nuHusA «Hauana MaTeMaTHuecKoro aHanau3a» MO3BOJISET CYLIECTBEHHO
PaCUIMPUTH KPYT KaK MATEMATHYECKHX, TaK M MPUKJIATHBIX 3a/1a4, JOCTYITHBIX O0yYaromuMCsl, ¥
KOTOPBIX IMOSIBJIIETCS] BO3MOXKHOCTD UCCIIEOBATh M CTPOUTH Ipaduku PYHKIUHN, ONPEnesITh UX
HanOOJbIINE U HANMEHBIINE 3HAYSHHSI, BBIYUCIATD IUomanu Guryp u oObEMBI TEJ, HAXOAUTD
CKOpPOCTM W YCKOpeHHs mpoueccoB. [laHHas copep:kaTenbHas JIMHUS OTKpPbIBA€T HOBbIE
BO3MO)KHOCTH TOCTPOEHUS MaTeMaTU4YeCKUX MOJelel peajbHbIX CUTyalud, HaXOXKIAEHUs
HaWIy4llero pelieHuss B MPUKIAAHBIX, B TOM YHCJE COLMAIBbHO-3KOHOMHUYECKUX, 3ajaqax.



3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOTO aHajin3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(bOopMaNbHO-IOrMYECKOT0 U KPEaTUBHOIO MBILUICHUS, (POPMHUPOBAHUIO YMEHHUI pacrio3HaBaTh
NPOSIBJICHUS] 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHHKe U HCKyccTBe. OOydarolnecs y3HAIOT O
BBIAAOIIUXCA PE3YIbTATaX, IMOJYYCHHBIX B XOAC Pa3BUTHA MATCMATHUKH KaK HAayKHu, U HUX
aBTOpax.

COI[ep)KaTeJ'IbHO-MeTOI[I/ILIeCKaﬂ JUHASA « MHOKECTBA U JIOTUKA» B OCHOBHOM TIOCBAIIICHA
SJIEMCHTAM TCOPUHU MHOXKECTB. TeOpeTI/IKO-MHO}KeCTBeHHbIe NpeACTABIICHHUA TPOHU3BIBAKOT BECH
KypC IIKOJIbHOH MaTeMaTHKHU U TPeUIararoT Haubojee YHUBEPCATbHBIN SI3bIK, OOBEIUHSIOIUI
BCC€ pas3aciibl MaTEMATUKU U eé HpPIJ'IO)KeHPIfI, OHU CBA3BIBAIOT PA3HBIC MAaTEMaTHYCCKUEC
AUCHUIUIMHBI B €JUHOE LICJIOC. HOBTOMy BAXHO [OaThb BO3MOXHOCTbH INIKOJbHUKY IMOHUMATDH
TeOpeTHKO-MHO}KeCTBeHHbIﬁ A3BIK COBpeMeHHOfI MAaTEeMAaTUKU W HUCHOJb30BaTh €ro0 HOJIid
BBIPaKCHUA CBOUX MBICITEH.

B kypce «AnredOpa u Hadana MaTeMaTHYECKOrO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOr0 MOJENHUPOBAHUS, KOTOPbIE NMPHU3BaHbl CHOPMUPOBATH HABBIKM ITOCTPOCHUS
Mopesiell pealbHbIX CHTYaLui, UCCIeIOBAHMS 3TUX MOJEJeH ¢ MOMOIIBIO anmapara aareopsl u
MATEMATUYCCKOrO aHajin3da W HUHTCPHOPETAINUN ITOJYUCHHBIX PE3YJIBTATOB. Takue 3a4aHUA
BIUIETEHBbl B K&XKIbIH M3 pPa3AeioB MPOrPaMMBbl, MOCKOJBKY BECh MaTepual Kypca LIHPOKO
HUCIOJIB3YETCA OJIA PCIICHUA MPUKIIAAHBbIX 3a/1a4. HpI/I PEHICHNHN PEAJBbHBIX IMPAKTUYCCKUX 3ada4
yyalquecs  pa3BUBAIOT  HAONMIOAATENIbHOCTb,  yYMEHHE  HAaXOIWThb  3aKOHOMEPHOCTH,
abCTparnpoBaThCs, HCIONB30BATh AHAJNOTHIO, O0O0OINAaTh M KOHKPETH3MPOBATH MpodieMy.
I[eﬂTeJ'[bHOCTb 10 q)OpMI/IpOBaHI/II'O HaBbIKOB PEIICHHA NPUKIAAHBIX 3adad OPraHu3syeTCsa B
MpoLIECCe U3YUEHHsI BCEX TeM Kypca «AnreOpa v Hadajna MaTeMaTUYeCKOTrO aHAJIH3ay.

B yueOHOM muiaHe Ha u3ydeHHe Kypca ajareOpbl M Havajl MaTeMaTU4eCKOro aHaju3a Ha
0a30BOM ypoBHE OTBOAUTCS 2 Yaca B Henesro B 10 kiacce u 3 yaca B Henmesro B 11 kiacce, Bcero
3a nBa roga ooy4enwus — 170 qacos.



COAEP/KAHUE OBYYEHUA
10 KJIACC

Ymncsa 1 BbIYHCICHUA

Paumonanbabie unciaa. OOBIKHOBEHHBIE U NECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguueckue  Apodu.  ApupmeTnuecKkue Onepaudd ¢ PalMOHAJIbHBIMH  YHCJIAMH,
npeoOpa3oBaHUsl YHCIOBBIX BblpakeHWH. [IpuMmeHeHne apoOeil M MPOLIEHTOB [IJIsl PEIICHUS
MPUKIAAHBIX 337124 U3 PA3JIUYHBIX OTPACIIEeH 3HAHUN U PEAJbHON KU3HH.

JlelicTBUTENbHBIE YHCHa. PannoHambHBIE W HppaLMOHANbHBIE uyucia. Apudmerndeckne
Olepalyu ¢ NeHCTBUTENbHBIME YUcIaMu. [IpuOnkéHHbIe BBIUUCICHUS, TIPAaBUIa OKPYTJICHUS,
MIPUKHUIKA U OLEHKA Pe3yJIbTaTa BbIYUCICHUN.

Crenenp ¢ uenbiM nokaszareneMm. CtanmapTHas (Gopma 3amucy JEeHCTBUTENBHOTO YHUCHA.
Ucnonp3oBanne mnoaxonsmed (GopMbl 3amUCH  ACHCTBUTENBHBIX YHCET U PELICHUs
MPAKTUYECKUX 33724 U NPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaibHOW creneHu. JleHcTBus ¢  apudMeTHHIECKUMHU
KOPHSIMU HaTypPaJIbHOM CTENEHU.

CuHyc, KOCUHYC U TaHI€HC YMCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHHUSI H HEPABEHCTBA

ToxxnmecTBa U TOXKIECTBEHHbIE TPe0OpPa30BaHUS.

[Ipeobpa3oBanne TPUTOHOMETPHUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPHUECKHE
bopmybL.

VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelleHue HepaBeHCTBAa. Meron
UHTEPBAJIOB.

Pemenne nenpix 1 ApoOHO-PAIMOHATBHBIX YPABHEHNUH 1 HEPABEHCTB.

Pemenne nppannoHanbHbIX YPaBHEHUNH U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUI.

IIpumeHeHne ypaBHEHUI W HEPABEHCTB K PEIICHHMIO MATEMATHUYECKUX 3a1ad WM 3a7a4 W3
Pa3NIUYHBIX 00JIACTEeH HAYKU U PeabHON KU3HH.

DyHKIUH U TPaQuUKH

Oyuk1us, crnocodsl 3ananms GyHkuun. I'paduk pyskmmm. Bzaumuo oOpaTHeie GyHKIHMH.

Ob6nactp ompeneneHust 1 MHOXKeCTBO 3HaueHU! QpyHkuuu. Hynmn ¢yaxmun. ITpomexyTku
3HAKOIOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (PYHKLIUH.

CrenenHas QyHKIMS C HAaTypaJbHbIM U LEJBIM TOKaszareieM. E& cBolicTBa m rpaduk.
CaoticTBa 1 rpad ik KOpHS #-OH CTETICHH.

TpuroHomerpudeckass OKPYXKHOCTb, OIPENEIeHHE TPHUTOHOMETPUYECKUX  (PyHKIuUi
YHCJIOBOI'O apryMEHTA.

Ha4ana maTeMaTH4eCKOro aHAJIH3A

[MocnenoBarenbHOCTH,  CrOCOOBI  3aJaHMs  TOCJIEAOBATENbHOCTEH.  MOHOTOHHBIE
MOCJIEAOBATENBHOCTH.

Apupmernueckass W reoMeTpuuecKas — mporpeccuu.  beckoHewHo — yObIBaromas
reoMmerpudeckast mporpeccus. CymMma OeCKOHEYHO yObIBarOIEH reoMeTpU4eCcKON MPOrpecCHH.
dopMyna CIOXKHBIX NPOLEHTOB. Mcnonp3oBaHue NMpOrpeccuu Ajs PELICHHs] PEAbHBIX 3a1ad
MIPUKJIAAHOTO Xapakrepa.

MHoxecTBa H JJOTHKA



MHoxecTBO, onepanuu Hajx MHokecTBaMu. [Iuarpammel Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammnapara Ajsi ONUCAaHUs PEeajbHbIX MPOLECCOB W SIBJICHUN, NpU
peLIeHNH 3a/1a4 U3 IPYyTruxX yueOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yncia 1 BbIYHCICHUA

Harypanbnele u nenple yncna. Ilpusnaku 1eMmMoCTH LEbIX YUCE.

Crenensp ¢ palMOHATBHBIM MMOKa3aTeneM. CBONCTBA CTETICHH.

Jlorapudm uncna. JlecsTUUHbIE U HATYPaJIbHBIC JIOTapH(PMBL.

YpaBHeHHUS1 H HEPABEHCTBA

IIpeobpazoBanne BEIpAKEHHH, COAEPIKALINX JIOTAPU(MBI.

[IpeobpazoBanne BEIpAKEHHH, COAEPIKALINX CTETIEHHU C PALIMOHAIBHBIM ITOKA3aTeNIEM.

IIpuMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

IIokasaTenbHble ypaBHEHHsI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsS] U HEPABEHCTBA.

CucreMpl NUHENHBIX ypaBHEHUN. PelleHue NpUKIagHBIX 3a7ady C MOMOULIbIO CHUCTEMbI
JIMHENHBIX YPaBHEHU.

CucreMbl U COBOKYITHOCTH PallOHANbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMmeHenne ypaBHEHHI, CUCTEM M HEPAaBEHCTB K PELICHUI0 MATEeMAaTUYEeCKUX 3a1ad U
3a/1a4 U3 Pa3IMYHbIX 00IacTel HAYKU M PealbHON JKU3HU.

DyHKIHH U TPaQUKH

Oyukius.  Ilepuonuueckue  pyHxnum.  IIpoMexyTkn  MOHOTOHHOCTH — (PYHKIHHL.
MaxkcumymMbl 1 MUHEMYyMbI (GyHKUIuU. Hanbonpinee W HamMeHblnee 3HA4YeHHWE (PYHKIUU Ha
MIPOMEKYTKE.

Tpuronomerpudeckre QyHKIUH, UX CBOMCTBA U IPpadUKH.

ITokazatenpHas u jgorapudmudeckas GyHKIHH, UX CBOWCTBA U rpauKu.

Ucnonp3oanne rpadukoB GyHKIHHA AT pEIICHUs] YPABHEHUH U JIMHEHHBIX CUCTEM.

Ucnonp3oBanne rpadukoB (YHKOUH JUII MCCIEOOBAHUS MPOIECCOB M 3aBUCHMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIIEHUH 3aa4 U3 APYTHX YYEOHBIX MPEIMETOB U PEabHON KU3HH.

Ha4asa MmaTeMaTH4eCKOro aHAJIH3A

HenpepsiHble pyHKIMN. MeTO MHTEPBAJIOB AJISl PELICHUS] HEPABEHCTB.

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

IIpousBonHbIe 31eMeHTApHBIX (PyHKIHA. POpMYyJIBI HAXOXKACHUS MPOU3BOAHONH CYMMBI,
MPOM3BEACHUS H YaCTHOTO (DYHKIIMH.

IIprMeHeHne MPOU3BOAHON K UCCIEAOBAHUIO (DYHKIMI HAa MOHOTOHHOCTD U KCTPEMYMBI.
Haxoxxnenne HanOopIero 1 HAMMEHbIIEro 3HaUeHHs! (QYHKIINH Ha OTPE3Ke.

Ilpumenenne NPOU3BOAHONW MUl HAXOXKACHMS HAWUY4YLIEr0 pPELIeHUs B NPUKJIAAHBIX
3aja4ax, Juisl ONpeeIeHus] CKOPOCTH MPOLecca, 3alaHHOro (OpPMyJION MiH rpaIKOM.

ITepBooOpaznas. Tabnuia nepBooOpa3HBIX.

Wnrerpan, ero reomerpudeckuii u (usmueckuil cmbicn. Brramcnernne wHTErpana Imo
dopmyne HetoroHa—JleliOHMIIa.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJTH3A» (BA3OBBII
YPOBEHD) HA YPOBHE CPEJJHET'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbBTATHI

JIM4HOCTHBIE pPe3yJbTaThl OCBOEHHUS MpOrpaMMbl y4eOHOro mnpenmera «MaTeMaTHKay
XapaKTepU3YIOTCH:

I'paxxnanckoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO TIPAXKNAHCKOM TO3UIUH OOYyYaroIIerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCUICKOro O0IIecTBa, MPEACTABICHHEM O MAaTEeMAaTHUYECKUX OCHOBAX
(YHKIIUOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SBICHUH, MPOLIENyp TPaKIAHCKOro oOOIIecTBa
(BBIOOpBI, OMPOCHI W Mp.), YMEHHEM B3aUMOACHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMH B
COOTBETCTBUH ¢ UX (PYHKIMSIMHU U HA3HAYCHHUEM.

ITatpuoTuyeckoe BOCIUTaHUE:

cpOPMHUPOBAHHOCTHIO POCCHICKON TPAKAAHCKOH MASHTHYHOCTH, YBAKEHHS K MPOLIIOMY
U HACTOSIIIEMY pPOCCHUHCKOM MAaTeMAaTHKH, LEHHOCTHBIM OTHOLIEHWEM K JOCTIKEHUSIM
POCCUNCKHMX MAaTE€MAaTUKOB M POCCHUHCKONW MaT€MaTUYECKON IIKOJbI, K HCIOJIB30BAHUIO 3THUX
JOOCTHKEHHI B IPYTUX HayKax, TEXHOJIOTHSX, chepax SKOHOMUKH.

JyXxOBHO-HPABCTBEHHOTO BOCITUTAHUS

OCO3HAHMEM [JYXOBHBIX IIGHHOCTEH pPOCCHIICKOro Hapoaa;, CpOpMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMs, ITUUYECKOrO MOBENEHUs, CBSI3aHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHUXKEHUM HAayKHU U JEsTeNIbHOCTbIO YUEHOrO, OCO3HAaHWEM JIMYHOIO BKJaAa B MOCTPOEHUE
yCTOWYUBOrO OyayImero.

DcreTnieckoe BOCIUTAHUE:

S5CTETUYECKUM  OTHOIICHHEM K  MHUPY, BKJIIOYas 3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELIeHWH, pPaCCYXKIEeHUH, BOCIPHUUMYHBOCTBIO K
MaTEMATUYECKUM aCTIEKTaM Pa3JIMIHBbIX BUJIOB UCKYCCTBA.

PuU3NYECKOe BOCIUTAHUE:

c(OPMUPOBAHHOCTHED yMEHHUSI MPUMEHSTh MaTEeMAaTHYeCKWe 3HAHUS B HWHTEpecax
3I0pOBOrO U Oe30macHOro obpasa *KU3HH, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY 310POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATUH M OTAbIXA, peryjsipHas Qusuueckas
AKTUBHOCTb), (DM3MUYECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-030POBHTEIHHON
JESITeIbHOCTBIO.

Tpynosoe BocuTaHue:

TOTOBHOCTBIO K TpPYyZIy, OCO3HAHHWEM LIEHHOCTH TPYIOJIOOWS;, MHTEPECOM K Pa3IMIHBIM
cepam mpodecCHOHATBHON esTeNbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPHIIOKEHHUMHY,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP OyayIeit npodeccun u peaan3oBbIBATh COOCTBEHHBIS
JKU3HEHHBIC IIJIAHBL, TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeéMaTH4ecCKOoMy OOpa3OBaHUIO U
caMo00pa30BaHUID HA TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTHE) K aKTUBHOMY VYacTHUIO B
pelIeHnH NPaKTUYECKUX 3a/1a4 MaTeMaTH4YeCKONH HaIllpaBJI€HHOCTH.

DKOJIOTHYECKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO 3KOJIOTMYECKON KYJBTYPbl, MMOHUMAHHEM BJIUSHUS COIHAJIbHO-
SKOHOMMUYECKUX TMPOLIECCOB HAa COCTOSHHUE NPUPOJHOM U COLMalIbHON Cpebl, OCO3HAHHEM



ro0aNbHOTO — XapakTepa JKOJIOTHYeCKMX  npodjieM; OpHeHTalmMed Ha  TIpPUMEHEHHe
MaTeMaTHYECKUX 3HAHWUH AJIS PELIeHMs 3a7a4 B OOJIACTH OKPY)KAKOIIEH Cpenbl, MIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUM IJIs1 OKPYKAIOLIEH CPEbL.

LlennocTr Hay4HOrO MO3HAHUS:

c(pOPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHA HAyKH M OOIIECTBEHHOHN MPAaKTHKH, TOHUMAHUEM MaTEeMaTUYECKOH HayKH Kak chepbl
YEJI0BEUECKON NEATENbHOCTH, 3TAOB €€ Pa3sBUTHUA U 3HAYUMOCTH JJI Pa3BUTHUS LIUBUIIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH W MAaTE€MaTHYeCKOW KyJbTYpOH KakK CPEeACTBOM IO3HAHUS
MHpPa, TOTOBHOCTBK) OCYLIECTBJISITD MPOEKTHYH) W  HCCIENOBATEIbCKYI0 JEATEIbHOCThb
WHIUBUYAJIBHO U B IPyIIIE.

METANPEAMETHBIE PE3YJBbTATHI

MertanpenMeTHble pe3yJbTaThl OCBOSHHS MPOTPAMMBI XapPaKTEPU3YIOTCS OBJIAJEHUEM
YHHUBEPCAIbHBIMU TTO3HABATEIbHBIMH JEHCTBUAMH, YHHBEPCAJbHBIMH KOMMYHHKATHBHBIMU
IEeUCTBUSIMH, YHUBEPCAIBbHBIMHU PETYJIITUBHBIME JEHCTBUSMH.

1) YHuBepcanbHble TIO3HABATENbHBIC NEHCTBHS, 0o0ecreunBaroT (GOopMHpPOBaHUE 0a30BBIX
KOTHUTHBHBIX IPOLECCOB OOyHarOIMXCsi (OCBOSHHE METOIOB INMO3HAHMS OKPYIKAIOIIEro MHPA,
NPUMEHEHHE JIOTHYECKUX, UCCIIEOBATEIbCKUX ONEpalnii, yMeHui paboTars ¢ nHpopmaruei).

basoBble nornueckue necTBUs:

®BBISIBJIITD U XAPaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKH MAaTEMAaTHUYECKHX OOBEKTOB,
MOHSATHH, OTHOUIEHWH MeEXIOy NOHATHAME, (OPMYJIHPOBATH OINpPENENICHUs] TOHATHUH,
yCTAHABJIMBATh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PHUKALMM, OCHOBAHUS Uil 00OOLIeHUS U
CpaBHEHMSI, KPUTEPHH MTPOBOJUMOIO aHAJIN3A,

® BOCIIpUHUMATh, (OPMYJIUPOBaTh M NPEOOPa3OBBIBATH CYXKIACHUS. YTBEPOUTEIbHBIE U
OTpHLIATENIbHBIE, €AUHIYHBIE, YACTHBIC U 00II1E; YCIOBHBIE,

® BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpPEUHs B (hakTax,
IAaHHBIX, HAOMIONEHWSX W YTBEPXKAEHUSX; [MpejlaraTb KPUTEPUH JUIs  BBIIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

® IeNIaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKU, NEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOUeHUH, YMO3aKIJIIOYEHUH 110 aHAJIOTHH,

® [IPOBOJIUTh CAMOCTOSITENILHO JIOKA3aTENIbCTBA MATEMATHYECKUX YTBEPKAECHUH (TIPsiMble U
OT TPOTUBHOIO), BBICTPAUBATH APTyMEHTALMIO, NPUBOIUTH MPHUMEPHl W KOHTPIPHMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYKACHUS U BBIBOJIBL,

e BEIOMpaTh crocod pemeHus y4yeOHOW 3amadum (CPaBHUBATh HECKOJBKO BApHUAHTOB
pewieHnsi, BBIOMpPATh HanOOJee NOAXOMAIIMHA C YYETOM CaMOCTOSTENBHO BBIACICHHBIX
KPUTEPHEB).

basoBble nccnenoBaTenbCKue NEHCTBHA:

® ICIIOJIB30BATh ~ BOMPOCHI  KAaK ~ HCCIIEIOBATENbCKUH  WHCTPYMEHT  TO3HAHUS,
(bopMyJIUPOBATh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUre, MpodiieMy, YCTaHABIMBATL UCKOMOE
U aHHOE, (POPMHUPOBATH FHIIOTE3Y, APTYMEHTHPOBATH CBOKO TIO3HLIUIO, MHEHHE,

® [IPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHMPOBAHHBIA HKCIEPUMEHT, HCCIEAOBAHHE TI0
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa, SIBJICHMs, NPOLIECCa, BBISIBICHHIO
3aBHCUMOCTEN Mexy OObEKTaMHU, SIBICHUSMH, ITPOLIECCAMH,



® CaMOCTOATENBHO (POPMyITHPOBATH OOOOIIEHHUS U BBIBOABI 110 PE3YJIbTATaM MPOBEAEHHOTO
HaOJFOIEHUS], UCCIIEIOBAHMSI, OLEHHBATh TOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTATOB, BHIBOJIOB U
00001IeHMI];

® [IPOrHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLIECCA, & TAKXKE BBIABUIATh MPENOIOKEHHS O
€ro Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pabora ¢ unpopmanmeii:

® BBISIBJIATD A€QUUNUTBI HHPOPMALUHY, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETAa HA BONIPOC U IS
peLIeHus 3a1a4H,

eBbIOMPaTh HMHGOPMALIMIO W3 HCTOYHUKOB PA3JMYHBIX THIIOB, AaHAJU3HUPOBATH,
CHUCTEMATH3MPOBATh U HHTEPIPETUPOBATH HMHPOPMALMIO PA3TUYHBIX BHAOB U (HopMm
NPEACTaBIICHNUS,

® CTPYKTYpHpPOBaTh  MHYOPMAIMIO, TMPEACTABIATH €€ B pPasIUuHBIX  (opmax,
WLTIOCTPUPOBATH IPapHUEcKy;

® OIICHUBATh HAIAE&KHOCTh HWHPOPMALMK 1O CAMOCTOSTENBHO C(OPMYIHPOBAHHBIM
KPUTEPUSIM.

2) VHuBepcaJbHbIE KOMMYHUKATHBHBIE NEHCTBHs, 0OeCreYnBaOT CHPOPMHUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYArOIINXCS.

Obuenne:

® BOCIIpUHUMATh M (POPMYJIMPOBaTh CY>KACHUS B COOTBETCTBUH C YCJIOBHSIMU H LEJSMH
OOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCBMEHHBIX
TEKCTax, JaBaThb MOSCHEHHWs IO XONy peLIeHHs 3aAadd, KOMMEHTHPOBATb MOJYYEHHBIN
pe3yibTar;

e B xone 00CYKACHUS 3a1aBaTh BOMPOCHI MO CYLIECTBY OOCYXKAaeMOH TE€MBbI, MPOOJIEMBI,
pemaeMoil 3a1aum, BBICKA3bIBaTh WAEH, HALEJIEHHBbIE HA MOUCK PELICHHUS, COMOCTABIATH CBOU
CYKIIEHHs C CYXXACHUSIMU APYTHX yYaCTHHKOB IHANOra, OOHApY>KUBATh Pa3IMd4ue U CXOACTBO
MO3ULINI;, B KOPPEKTHOU popme HOpMyTUPOBATh Pa3HOTJIACHS], CBOU BO3PAKEHHS,

® [IPEJCTABIATh PE3YJIBTATHI PELICHUS 3aa4M, SKCIIEPHMEHTa, HCCICIOBAHMS, MPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7ad  MNPE3CHTAlH |
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBO:

® IOHNMAThb U UCIIONIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIWBUAYAIBHOW pabOThI IpU
pemieHnH y4eOHBIX 3aqad; NPUHUMATH IIeJb COBMECTHOM JEATENbHOCTH, ILIAHUPOBATH
OpPTaHU3aLMI0 COBMECTHOH pPabOThI, pacmpenensaTb BUABI padoT, AOrOBapHBATHCS, OOCYXKIATh
MPOLIECC U Pe3yNIbTAT pabOThI, 0000IMAaTh MHEHHUST HECKOJIBKUX JTIFOICH;

® y4aCTBOBATh B IPYMMOBBIX popmax padotsl (0OcykaeHus, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBL) U HWHBIE), BBINIOJHITH CBOKO YacThb PadOThl W KOOPIWHUPOBATH CBOM IECHCTBUS C
OPYTUMH YJIEHAMH KOMAaHIbI, OIICHWBATh KAaueCTBO CBOEro BKJajga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CPOPMYTHPOBAHHBIM YHaCTHUKAMU B3AaMMOACHCTBUS.

3) YHuBepcanbHble PEryJsITHBHBIE NEHCTBUA, 00€CeunBatOT (POPMUPOBAHNE CMBICIOBBIX
YCTAHOBOK U JKH3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanusi:

COCTABJIATh ITUIAH, ANTOPUTM pEIIeHHUs 3a7adH, BbIOUPATh Crocod0 pelieHus ¢ y4éTom
UMEIOIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUAHTBI PEIIEHUH ¢ Y4ETOM HOBOM MH(POPMALIUH.



CaMOKOHTpOIB:

® BJI/IETh HABBIKAMH TO3HABATEIBHON peIIeKCHN KaK OCO3HAHMS COBEPINAEMbIX NEHCTBUI
U MBICJIUTENIbHBIX TPOLIECCOB, HUX pPe3yJbTAaTOB, BJIAETh CIIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJISI MPOLIECCa U pe3yJIbTaTa PELICHNsT MaTEMaTHYECKON 3a/1auy;

® [IPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEILICHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATb COOTBETCTBHE pE3yJbTaTa ILeJd W YCIOBHUSAM, OOBSICHATb INPUYUHBI
IOOCTIDKEHHSI WM HEAOCTIDKEHHS PE3YJIbTAaTOB JESTENbHOCTH, HAXOIWUTh OIIMOKY, /aBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «AnredOpa W Havajla MaTeMaTHYECKOTO aHAIN3a» Ha YPOBHE
cpennero odmero oOpa3oBaHUsl AODKHO OOECIEUNBaTh NOCTIDKEHHE CICAYIOLINX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIBTATOB:

10 KJIACC

Yncsa 1 BbIYHCICHUA

OnepupoBaTh MOHATUSMH. PALMOHATIBHOE M ACHCTBUTEIBPHOE YUCIO, OOBIKHOBEHHAs H
IeCATUYHAs 1POOb, MPOLIEHTBL.

BemonsaTe  apudmMernueckue Omnepany ¢ PAUUOHAJBHBIMH W JIEHCTBUTEIBHBIMU
YUCJIAMHU.

BoemonsATh NMpHOMMKEHHBIE BBIUUCICHUS, HCIONB3Ysl TpaBWIAa OKPYIJICHMs, AeNaTh
MIPUKUIKY U OLICHKY Pe3yJIbTaTa BBIYMCICHUM.

OmnepupoBaTh MOHATHSMH: CTETIEHb C IIEJBIM MOKa3aTesieM, CTaHaapTHas Gopma 3amucu
IEWCTBUTENBHOIO YHCIA, KOPEHb HATYpPajbHOH CTENEHH, HMCIIOJb30BaTh MOAXOIIIY0 (popmy
3aIMUCH ACUCTBUTEIBHBIX YUCEN Il PEIIEHUs MPAKTUYECKUX 3a1a4 U MPEICTABJICHNs JaHHbIX.

OnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC U TAHI'€HC MPON3BOJIBHOIO yIJIa; UCIONb30BAaTh
3aMMCh MPOU3BOJIBHOIO YIJIa Yepe3 00paTHbIe TPUTOHOMETPUIECKHE (PYHKLIUH.

YpaBHeHHUs1 H HEPABEHCTBA

OnepupoBaTh MOHATHSMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LI€JIOE, PALMOHAIBHOE,
HUPPaLMOHAIbHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHHUE,

BemonssaTe  mpeoOpa3oBaHHsT — TPUTOHOMETPUYECKMX  BBIDAKEHUH W pemaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeImonsaTs peoOpa3oBaHuUs LENbIX, PAlMOHAIBHBIX W HPPALHOHAIBHBIX BBIPAXKCHHH H
pelaTb OCHOBHBIE TUIIBI LEJIbIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMensaTE ypaBHEHHUSI U HEPABEHCTBA Ul PELICHUS MATEMAaTUYECKUX 3a7ad W 3a7ad u3
Pa3NIUYHBIX O0JIACTEeH HAYKU U peabHON JKU3HH.

MonenupoBaTb peaibHble CUTYallMM Ha S3bIKe aireOpbl, COCTABIATH BBIPAKEHHUS,
YPaBHEHHUsl, HEPABEHCTBA IO VYCJIOBHMIO 3aJa4yd, MCCIEN0BAaTh IMOCTPOCHHBIE MOAEIH C
UCTIOJIb30BaHUEM armapara ainreOpsl.

DyHKIHH U TPaQUKH



OnepupoBath MOHATUSIME: (PYHKIHSI, CIOCOOBI 3a1aHust (PYHKIUHU, OOJACTh ONPEAeNeHUs 1
MHOXKECTBO 3Ha4eHUN (PyHKIMH, rpaduk QyHKINH, B3AUMHO OOpaTHBIE (DyHKIIHH.

OnepupoBaTh MOHATUAMH. UETHOCTP M HEYETHOCTb (YHKIMH, HyIH (QyHKIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Ucnonp3oBath rpaduku GyHKIUHN 11 peIueHns ypaBHEHHH.

Ctpoutb u ynutaTh rpaQuku JUHEHHONH (PYHKUWU, KBAJAPATHYHOH (PYHKLUUH, CTENIEHHOH
(PYHKLNH C LIETBIM ITOKA3aTeNEM.

Hcnonb3oBarhk rpadukn QyHKOHMA AN WCCIEAOBAHUS MPOLECCOB M 3aBUCUMOCTEH TpU
peleHny 3a7a4d U3 APYrux y4ueOHBbIX MPEAMETOB M PEajbHOH JKU3HH, BBIpaXKaTh (popmynamu
3aBUCUMOCTH MEXY BEIUYNHAMH.

Hauyana maTeMaTH4eCKOro aHAJIM3a

OnepupoBarh MOHATUSMH. TOCIEIOBATENLHOCTb, apU(pMETHYeCKass W Te€OMETPUUECKast
IIPOrPECCUU.

OmnepupoBath NOHATHIMU: OECKOHEYHO yOBIBAIOINAS T€OMETPUIECKast IPOrPECCHsi, CyMMa
0eckOHEeUHO yOBIBaOIIEH reOMETPUIECKOH MPOrPECCHH.

3amaBarh MOCIENOBATEIBPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonb3oBaTh CBOWCTBa MOCIENOBATENBHOCTEH M MPOrPECCUil Ui peLIeHMs] peaibHbIX
3a/1a4 NPUKJIAAHOTO XapakTepa.

MHoxecTBa H JJOTHKA

OnepupoBaTh NOHATUSAMH. MHOXECTBO, ONEPAaLMK HaJ MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONHUCAHUS peajibHbIX MPOLIECCOB
U SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB.

OnepupoBaTh MOHATUSIMU: OIpefeieHNe, TEOpeMa, CIeICTBHE, 10KA3aTeIbCTBO.

11 KJIACC

Yncia 1 BbIYHCICHUA

OnepupoBaTh MNOHATHSMM: HaTypajbHOE, LEeJI0€ 4YHUCIO, HCIOIb30BaTh IMPU3HAKU
JEIUMOCTH LIEJIBIX YUCEJ, PA3JIO’KEHHUE YNCIIA Ha POCThIE MHOXKUTENH IJIS PELICHUs 3aAa4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAJIbHBIM MTOKA3aTEeNeM.

OmnepupoBaTb NOHATUSMHE: JIOTAPU(PM YUCIIA, JECATUIHBIE U HATYPaAJIbHbIE JOrapu(pMbl.

YpaBHeHHUs1 H HEPABEHCTBA

[IpuMeHsATH CBOWCTBA CTENMEHW s TPeoOpa3oBaHUsl BBIPAKEHHH, ONEPUPOBATH
MOHATUSIMU.  TOKA3aTEeJIbHOE ypPaBHEHHWE U  HEPABEHCTBO, peIIaTb OCHOBHBIC THIIbI
MOKA3aTeNIbHBIX YPABHEHUI U HEPABEHCTB.

BemonsaTe mpeoOpa3zoBaHMs BBIPAKEHHMH, COAEpPXKAIUX JIOrapu(Mbl, ONEPUPOBATH
NOHATHSMH:  JIOTapu(PMUYECKOe VYpaBHEHHE W HEPAaBEHCTBO, pEIIaTb OCHOBHBIE THIIBI
JorapupMHUUECKIX YPaBHEHUH 1 HEPABEHCTB.

HaxoauTe pemeHns NpoCcTeNINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU. CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pellleHHe; UCIONb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUN JJIs1 PEIIECHUs] MPAKTUYECKUX 3a4a4.

Haxopute penieHust npocTEHININX CUCTEM U COBOKYIHOCTEH palMOHANbHBIX YPABHEHUN U
HEPAaBEHCTB.



MonenupoBaTb peaibHbIe CUTYallMM Ha S3bIKe aireOpbl, COCTABIATH BBIPAKEHHUS,
ypaBHEHMUs], HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33a4H, UCCIEN0BaTh [IOCTPOEHHBIE MOAEIH C
HCIIOJIb30BAHUEM amrapara aireOpbLl.

DyHKUHH U TpaguKH

OnepupoBaTh MOHATUSAMH. TEpPUOAMYECKass (YHKIUSA, NPOMEKYTKH MOHOTOHHOCTHU
(YHKLUMH, TOYKH SKCTpeMyMa (YHKIHMH, HAUOOJbIIEe W HAUMEHbLIee 3HAYeHUs (PYHKIMU Ha
MPOMEKYTKE; UCTIONB30BATh UX ISl UCCIEAOBAHUS (DYHKINH, 3aJaHHOHN rpapuKkoM.

OnepupoBaTb  NOHATHSIMH:  TpaQuKH  TMOKa3aTeNbHOH,  Jorapupmuyeckodl o
TPUTOHOMETPHUYECKUX (PyHKIMI;, n300pakaTh UX HA KOOPAUHATHOH TUIOCKOCTH U UCIOJIB30BAThH
IUIsl pellleHUs] YpaBHEHUIN 1 HEPaBEHCTB.

UzobpaxkaTp Ha KOOPAMHATHOW IUIOCKOCTH TpauKH JIMHEHHbIX YpaBHEHUH U
HCIIOJIb30BATh UX AJIsl PELEHUs] CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Ucnonp3oBarh rpadukn (QyHKIOMHA UIT MCCIENOBAHUS MPOLECCOB M 3aBUCHMOCTEH M3
APYTUX Y4eOHBIX TUCLIUILIHH.

Ha4asna maTeMaTH4eCKOro aHAJIH3A

OmnepupoBaTth MOHATUSAMH: HETIPEPBIBHAS (PYHKIUS, TPOU3BOAHAS (PYHKIIMH; UCTIONB30BATh
reOMETPHYECKUI 1 (PU3NIECKUN CMBICT TIPOM3BOAHOMN JJIsl pEIIEHUS 3a/1aY.

Haxonute mnpom3BOAHBIE 3JIEMEHTAPHBIX (YHKIMHA, BBIYHCIATH MPOH3BOAHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Ucnonp30oBaTh MNPOW3BONHYIO [UISI HCCIEAOBaHMA (YHKIMM Ha MOHOTOHHOCTb H
SKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThl UCCIENOBAHUS K IIOCTPOCHHUIO TpaduKOB.

Hcnonb3oBaTh NpOU3BOAHYIO AJISl HAXOKIAEHUS] HAWIYYIIEro pelleHMs] B NMPUKIAAHBIX, B
TOM 4HCJI€ COLIMATIbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh NMOHATHUSAMHU: TEPBOOOpa3Has M HMHTErpall, MOHUMATh T€OMETPUYECKUN U
(bu3ndeckuii CMBICI HHTETpaia.

Haxonute mepBooOpasHble 31€MEHTapHBIX (YHKLHI, BBIYUCIATE UHTETpal 1o Gopmyde
Herorona—Jleiibuuna.

Pemarp npuxiagHble 3a1aud, B TOM YHCJIE COLMATBHO-3KOHOMHYECKOTO M (PU3UIECKOTO
XapakTepa, CpeaCcTBaMHi MaTEMaTUYECKOI'0 aHaIN3a



CUCTEMA OINEHKHN JOCTUXXEHUA ITAHUPYEMBIX PE3YJIBTATOB :

OueHka yCTHBIX OTBETOB 00Y4YAIOLIHXCSI.

OTBeT OLIEHUBAETCST OTMETKOH «5», €ClTi O0yUarOIIUHCS:

* TIOJTHO PAcKpbUI COZIEp’KaHHE Marepuaja B oObeMe, MPEenyCMOTPEHHOM IMPOrpaMMoi U
yueOHHUKOM;

* U3JIOKWJI ~ MaTepHall  TPaMOTHBIM  SI3BIKOM B ONPENEJCHHOH  JIOTHYECKOU
MIOCJIEIOBATENIbHOCTH, TOYHO UCTIOJB3Ysl MATEMATHYECKYIO TEPMHHOJIOTHIO M CHMBOJIUKY

* MPABUJIHLHO BBITIOJHIII PUCYHKH, YEPTEKH, rpad Ky, COMyTCTBYIOLINE OTBETY,

* [IOKa3aJl yMEHHE WUIFOCTPUPOBATh TEOPETHUECKUE TIOJOXKEHUS  KOHKPETHBIMHU
npUMepamu, MPUMEHSITh UX B HOBOH CHUTYAIIMH MPH BBIMOJTHEHUN NIPAKTHYECKOTO 3a1aHMS,

* IPOAEMOHCTPHPOBATl YCBOGHHE paHee W3yUYEHHBIX COMYTCTBYIOLIMX  BOIPOCOB,
c(hOPMUPOBAHHOCTh M YCTOHYHBOCTD UCTIOJb30BAHHBIX MPU OTBETE YMEHHIA U HABBIKOB,

* OTBEYAJI CAMOCTOSITENIbHO 0€3 HABOASIIUX BOIPOCOB YUUTEIS.

Bo3MOKHBI O1THA - IB€ HETOYHOCTH NPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOMPOCOB HIIH B

BBIKJIQIKaX, KOTOPBIE YYEHHK JIETKO MCITPABHII 110 3aMEYAHHIO YUUTEIS.

OTBeT OLEHUBAETCSI OTMETKON «4», €CIIM OH yIOBJIETBOPEH B OCHOBHOM TPeOOBaHHUIM Ha

OTMETKY «5», HO MPHU 3TOM UMEET OJIUH U3 HEOCTATKOB:

* B M3JIOKEHUM JOMyIIeHbl HeOospline MpoOensl, He HCKA3UBIIHE MAaTEMaTHYECKOTrO
COZIep KaHUs OTBETA, UCTIPABJICHHBIE TI0 3aMEUAHUIO0 YUUTEIS.

* JOMYIIeHbl OMMOKK Wiau Ooyiee OBYX HENOYETOB MPHU OCBEIIEHHH BTOPOCTEIIEHHBIX
BOIPOCOB MJIM B BBIKJIAJKAX, KOTOPbIE YUEHHK JIETKO UCTIPABIII IO 3aMEUAHUI0 YUUTEIS.

OtMeTka «3» CTABUTCS B CIENYIOIINX CIy4dasiX:

* HEMOJTHO MJIM HENOCJIENOBATEeNIbHO PACKPBITO COAEp)KaHHWE MaTephasia, HO MOKa3aHO
oO1ee TOHMMAaHNE BOIIPOCA U MPOAEMOHCTPHUPOBAHBI YMEHHS, JOCTATOYHBIE JIJIsl JaJbHEHIero
YCBOEHHUsI TMPOrpaMMHOro Matepuana (ompeneieHHble «TpeOoBaHMSIMH K MaTeMaTHUECKOU
MOJTOTOBKE YUAIIUXCS»).

* IMEJTUCh 3aTPYJHEHUS WU JONyIIeHbl OIIMOKHM B ONpEeNeJeHUH TOHSTHH WU,
UCTIOJIb30BAaHMUH MAaTEMaTHYECKOW TEPMHUHOJIOTHH, YePTEKaX, BBIKIIAIKAX, UCTIPABICHHBIE ITOCIIE
HECKOJIbKUX HaBOISIINX BOIPOCOB YUHUTEIIS,

* yYYEHUK HE CIPABHWJICS C TMPUMEHEHHEM TEOPUH B HOBOW CUTYallMH MPHU BBINOJHEHUH
NPAKTUYECKOTO 3aJaHMsI, HO BBITIOJHWI 3aaHUsl O0sI3aTEIbHOIO YPOBHS CIOXKHOCTH IO TaHHOH
TeME;

* IPW 3HAHUM TEOPETUYECKOTO MaTepuaja BBIIBJICHA HEAOCTATOYHAsI C(HOPMHUPOBAHHOCTH
YMEHUI U HABBIKOB.

OTMeTka «2» CTaBUTCS B CIENYIOIIUX CITYYasX:

* HE PaCKpBITO OCHOBHOE COnleprkaHe yueOHOro MaTepuana,;

* 00HApYKEHO HE3HAHWE WJIM HEMOHUMAaHWE YYeHWKOM Oonblned miu Haubojiee BasKHOM
4acTH yueOHOro MaTepuana;

* TOMYIIEHbl OIMUOKU B OMpPENeJIeHUH TMOHSTHA, TMPHU HCMOJb30BAHUN MAaTeMaTUYECKOM
TePMHUHOJIOTHH, B PUCYHKAX, YePTelKax WU rpadukax, B BBIKJIAAKAX, KOTOPbIC HE MCIPABJICHBI
NI0CJI€ HECKOJBKUX HABOSIINX BOMPOCOB YUUTEJIS.



* yYeHUK OOHAPY KU MOJHOE HEe3HAHWE W HEMOHUMAHKe H3y4aeMOro MaTepuajia WIH He
CMOT OTBETUTb HU HA OJIUH M3 TIOCTABJICHHBIX BOTIPOCOB MO U3y4a€MOMY MaTepHaITy.

OueHka NMUCbMEHHBIX KOHTPOJIBHBIX PadoT 00y4aromuxcs.

OtMeTka «5» CTaBUTCS B CIENYIOIIUX CITYYasX:

* paboTa BBINOJIIHEHA MTOJTHOCTHIO.

* B JIOTUYECKUX PACCYKICHUSIX U OOOCHOBAHUSIX HET MPOOEIOB U OIUOOK;

* B PEIICHWU HET MATeMaTHYeCKHUX OMIMOOK (BO3MOXKHA OIHA HETOYHOCTb, OMNHCKA, He
SIBJISTFOIIASICSL CIIEACTBUEM HE3HAHUS MIIM HETTIOHUMaHHsI yueOHOro MaTepuana),

OtmeTKka «4» CTaBUTCS, €CJIN:

* paboTa BBIMTOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIATOB PELICHUs] HEJOCTATOYHBI (€CITH
yMEHHUS1 0OOOCHOBBIBATh PACCY KIACHHS HE SIBJLTUCH CIIELUATBHBIM OO BEKTOM IIPOBEPKN),

* IOMyIIeHa OfHA OIMOKA WM IBa-TPU HEIOYETa B BBIKJIAAKAX, YepTekax WM rpaduxax
(ecom 5T BUABI pabOTHI HE SBIISUTUCH CIIEHUANBHBIM OOBEKTOM MPOBEPKH);

OtmeTka «3» CTaBUTCS, €CJIN:

e nonymeHsl Oonee OgHOW OmMOKM wiu Oojee ABYX- TPEX HENOUETOB B BBIKJIAIKAX,
yepTekax Wid rpaduka, HO ydyalluics BianeeT o0si3aTeNbHBIMH YMEHHUSIMH TI0 IPOBEPSEMOM
TeMe.

OtmeTKa «2» CTaBUTCS, €CJIN:

* IOMYIIEHBl CYIIECTBEHHbIC OLIMOKM, TIIOKAa3aBIIME, YTO VYAIIMHACA HE BIAAEeT
00s13aTeIbHBIMY 3HAHUAMU 110 TAHHOW TeM€ B TIOJHOH Mepe;

* paboTa mokaszana IMOJIHOE OTCYTCTBHE Y ydallerocs o0s3aTelbHbIX 3HAHWUH, YMEHHUH 1O
NPOBEPSIEMON TEME WIJIM 3HAUNTENIbHAS YaCTh PAaOOThI BBITIOJHEHA HE CAMOCTOSITENIbHO



















































YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O NTPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Maremartuka: Anredpa u Hayasa MaTeMaTHUYECKOTO aHANIM3a, reoMeTpusi. Anredpa U Havdana
MareMaTHueckoro aHamusa, 10 kmacc. YueOHuk misi o0imeoOpa3oBaTeNbHBIX OpraHU3aLUN
(6azoBbiii U yrimyOsieHHsii yposHu). B 2 u. A. I Mopakoeud AT u ap.; mon pen. A. T
Mopakosuya. — 9-e u3a., crep, -M. : MHemosuHa, 2022, - 351 ¢.

Maremartuka: Anredpa u Hadasla MaTeMaTHUECKOTO aHANIM3a, reoMeTpusi. Anredpa U Hadana
MareMaTHueckoro aHamusa, 10 kmacc. YueOHuk misi o0ImeoOpa3oBaTeNbHBIX OpraHU3aLUN
(6azoBbiii u yruyOsienHsii yposau). B 2 1. A. I'. Mopnkoenu AT u np.; mom pen. A. T
Mopakosuya. — 9-e u3z., crep, -M. : MHemo3uHa, 2020, - 455 ¢

Martematuka: Anredpa u Hadasla MaTEeMaTHYECKOTO aHAIM3a, reoMeTpus. Anredpa U Havdana
MareMaTHueckoro aHammsa, 11 kmacc. YueOHuk mms o0imeoOpa3oBaTeNbHBIX OpraHU3aLUN
(6azoBbiii u yruyOsienHsid yposHu). B 2 u. A. I Mopakoeud AT u ap.; mon pen. A. T
Mopakosuya. — 10-e u3a., crep, -M. : MHemosuHa, 2021, - 264 c.

Martematuka: Anredpa u Hadasla MaTeMaTHYECKOTO aHAIM3a, reoMeTpusi. Anredpa U Hadana
MareMaTHueckoro aHamusa, 11 kmacc. YueOHuk mnmsi o0imeoOpa3oBaTeNbHBIX OpraHU3aLUN
(6azoBbiit U yrnyOsieHHsid yposHu). B 2 u. A. I Mopnkosuu AT u np.; mom pen. A. T
Mopakosuya. — 10-e u3a., crep, -M. . MuemosuHna, 2021, -319 ¢

METOAUYECKHUE MATEPHUAJIBI IJIA YUUTEJA

1.

Marematuka: AnreOpa U Hadajla MaTEMaTHIECKOTO aHaM3a, reoMerpusi. Anrebpa u Hadaja
MareMaTHueckoro aHammsa, 10 kmacc. YueOHMK g 00meoOpa3oBaTeNbHBIX OpraHU3alMi
(6azoBbiit U yrmyOsieHHsid yposHu). B 2 u. A. I Mopakoeud AT u ap.; mon pen. A. T
Mopakosuya. — 9-e u3a., crep, -M. : MHemosuHa, 2022, - 351 ¢.

Marematuka: Anredpa u Hayana MaTeMaTHUYECKOTO aHaJIHM3a, reoMerpusi. Anrebpa u Havana
MareMaTHueckoro aHamusa, 10 kmacc. YueOHuk misi o0imeoOpa3oBaTeNbHBIX OpraHU3aLUN
(6azoBbiit U yruyOsieHHsid yposHu). B 2 u. A. I Mopakoeud AT u ap.; mon pen. A. T.
Mopakosuya. — 9-e u3z., crep, -M. : MHemosuHa, 2020, - 455 ¢

Martematuka: Anredpa u Hadaa MaTeMaTHUECKOTO aHAIM3a, reoMeTpus. Anredpa U Hadaja
MareMaTHueckoro aHamusa, 11 kmacc. YueOHuk misi o0imeoOpa3oBaTeNbHBIX OpraHU3aLUN
(6azoBbiit U yrnyOsneHHsid yposHu). B 2 u. A. I Mopakoeud AT u ap.; mon pen. A. T
Mopakosuya. — 10-e u3a., crep, -M. : MHemosuHa, 2021, - 264 c.

Martematuka: Anredpa u Hadasla MaTeMaTHYECKOTO aHAIM3a, reoMeTpusi. Anredpa U Hadana
MareMaTHueckoro aHamusa, 11 kmacc. YueOHuk mms o0imeoOpa3oBaTeNbHBIX OpraHU3aLUN
(6azoBbiii U yruyOseHHsii yposHu). B 2 u. A. I Mopakoeud AT u ap.; mox pen. A. T
Mopakosuya. — 10-e u3a., crep, -M. . MuemosuHna, 2021, -319 ¢

Marematuka: Anredpa u Hadaa MaTeMaTHUECKOTO aHANIM3a, reoMerpusi. Anredpa U Havdana
maremaTnueckoro aHanmmsa, 10 kmacc. CamocTosTenbHble pPabOTBI Al YHALIMXCS
o0mmeoOpa3oBaTeNbHbIX  OpraHusanuii(6azoBelii  u  yrayomenHeli  yposuu)  JI A
Anekcannposa nox pea. A. I'. Mopakosuya.- 2-e u3z., crep. — M : Muemosuna, 2021- 207c.
Martemartuka: Anredpa ¥ Hadasa MaTeMaTHYECKOTO aHAIM3a, reoMerpus. Anredpa U Haudana
maremaTnueckoro aHammsa, 11 kmacc. CamocTosTenbHble padOThl I yYaIIUXCs


















