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IHosicuuTeabHAA 3aNMCKA

PabGouass mporpamma mo anredpe W HavajaM MaTeMaTH4ecKoro aHanmu3a (yriyOJEéHHBIN
YpOBEHB) UIsi 00y4aIONIUXCsl HA YPOBHE CPETHETrOo 00Iero oOpa3oBaHus pa3paboTaHa HA OCHOBE
OI'OC COO ¢ yu€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEABIBIAEMBIX K MATEMAaTHICCKOMY
o0pa3oBaHMI0, U TPAAMIHKA POCCHIICKOTO oOpa3oBaHus. Peanm3arus mporpaMmbl mo anrebpe u
HayajaM MaTeMaTH4YeCKOoro aHaln3a oOecreyrBaeT OBJIAJCHHE KIIOYEBBIMU KOMIETCHIIUSIMH,
COCTABIISIIOLUIMMHA OCHOBY JUII CaMOpPa3BUTHUS UM HENPEPHIBHOTO OO0pa3oBaHUsA, LEIOCTHOCTh
OOIEKYIBTYPHOT0, JUYHOCTHOIO W MO3HABATEILHOTO PAa3BUTHS JUYHOCTH OOy4arommxcs, a
TaKXke C y4eToM QenepaabHoi paboueil mporpammbl BocmHuTaHus. B mporpamme mo anreOpe u
HayajlaM MaTeMaTHYeCKOro aHaju3a Y4TeHbl ujaeu u mnojoxeHus «KoHuenuuu pa3BUTHS
MaTeMaTHueckoro odpasosanus B Poccuiickoit denepanmm.

VYueOHblii Kypc «Anredpa M Hauajga MaTeMaTHYECKOrOo aHaiu3a» SBISETCS OJIHUM U3
HanboJiee 3HAYMMBIX B MPOrpaMMe CPEAHEro 001Iero o0pa3oBaHus, MOCKOJIBKY, C OJHONH CTOPOHBI,
OH o0ecreurnBaeT HHCTPYMEHTANIbHYIO 0a3y Ui U3y4eHUsl BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C
ApYyroi CTOPOHBI, (POPMHUPYET JOTHUECKOE M aOCTPaKTHOE MBIIIICHHE OOY4YaloMIMXCsl Ha yYpPOBHE,
HEO0OXOIUMOM I OCBOEHUSI MH(POPMATHKHU, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTHX
JUCHMIUIMH. B pamkax aaHHOTo y4yeOHOro Kypca OOy4arouluecsl OBJIaJI€BalOT YHUBEPCAJIbHBIM
SI3BIKOM COBPEMEHHOU HayKu, KOTopast OpMyIHpyeT CBOU JOCTHXKEHUS B MaTEMaTHUECKOI opme.

Y4eOHbIi Kypc anreOpsl M Havyajdl MaTeMaTHYECKOrO aHalM3a 3aKJIQJbIBAeT OCHOBY JIJIS
YCIICLTHOTO OBNAJCHUS 3aKOHAMU (PU3UKU, XUMUH, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJICHIIUI
pa3BUTHA SKOHOMHUKHM M OOIIECTBEHHOH »HW3HU, MO3BOJIAET OPUEHTHUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO WHCIIONb30BaTh UX [UIsl JlalbHEHIIEro
00pa3oBaHMs ¥ B TMIOBCEIHEBHOW XHU3HHU. B TO ke BpeMsi OBiazieHne aOCTPAKTHBIMH U JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMH aireOpbl U MaTEeMaTHYeCKOro aHajn3a pa3BHBAeT yMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UCTUHHOCTbD, JOKA3bIBATh YTBEPKIEHUS C IOMOIIBIO UHAYKIIUU U
paccyxaarth JAEeTyKTHUBHO, HCIONb30BaTh O0OOIIEHHME U KOHKpPETU3allMio, a0CTparupoBaHuE U
aHaJIOTHIO, (OPMHUPYET KPEATUBHOE U KPUTUIECKOE MBIIUICHHUE.

B xome wu3yueHus ydeOHOro kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHAIHM3a»
oOyuaroluecsi MOJy4YalOT HOBBIM OMNBIT pEIIeHUs MPHUKIAJHBIX 3a7ad, CaMOCTOSTEIbHOTO
MOCTPOCHHUsSI MaTeMaTHYECKUX MOJETIeH peaabHbIX CUTYalMi, WHTEepHpeTaluu MOJTYy4EeHHBIX
pelIeHni, 3HAKOMATCS C MpUMEpaMU MaTeMaTHMYeCKUX 3aKOHOMEpPHOCTEH B NIpUpOJiE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUUECKUMU OTKPBITUSMHU U UX aBTOPAMH.

YueOHbIil Kypc 0O0JagaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM TMOTEHIUAIOM, KOTOPBIN
peanu3yercss Kak depe3 Y4eOHBI Marepuan, CHOCOOCTBYIOUIMHM (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHelUuPUKy yueOHOU NesTeNnbHOCTH, TpeOyromel MpoaoKUTEIbHON
KOHIIEHTPALMU BHUMAaHUS, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJIy4YEHHBIH
pe3yJnbTar.

B ocHoBe Meroauku oOydeHHs aireOpe M HayalaM MaTeMaTHYeCKOTrOo aHalu3a JIEKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHHUSI.

B ctpykType yueOHOro Kypca «Anredpa M Hadyajga MaTeMaTHYECKOIO aHAJIM3a» BbIIEICHbI
CIIEyIOINE COJAepKaTelbHO-MEeToAuUecKue JuHuM: «Yucna u BbrUMCICHUS», «DYHKIMH U
rpadukmny, «YpaBHEHHUS W HepaBeHCTBay, «Hauama matemaTnueckoro aHammsa», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE COJEpPKATEIbHO-METOUUECKHIE JIMHUN U3Y4aloTCsl Ha MPOTSKEHUH JIBYX
JeT o0y4eHHs Ha YpOBHE CpeaHEero oOIiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSIS APYr Apyra u
MOCTETIEHHO HACHIIAsACh HOBBIMU TEeMaMU M pazjenamu. J(aHHbIM y4eOHBIH Kypc SBIsSeTCS
MHTETPATUBHBIM, IOCKOJIbKY OOBEIUHSIET B cebe coJepKaHhe HECKOJbKHUX MaTeMaTHYeCKHX
JTUCHUIUINH, TaKUX Kak ainredpa, TPUTOHOMETpHS, MaTeMaTHYECKH aHalu3, TEOPUS MHOXKECTB,
MaTeMaTHueckasi Jioruka u apyrue. Ilo mepe Toro kak oOywaromuecst oBiajeBaioT Bcé Ooiee
IIMPOKMM  MaTeMaTH4YeCKHMM  ammaparoM, Yy HHX [OClIeqoBaTelbHO  (opMmupyercs H
COBEPILICHCTBYETCS YMEHHUE CTPOUTh MATeMaTHUECKYI0 MOJEIb pealbHOW CUTYAIMH, MPUMEHSThH



3HaHUS, TMOJyYCHHbIE TMPH HU3YYEHUH YUeOHOTO Kypca, JJsl pEIIeHUs CaMOCTOSITEIbHO
chopMyIUPOBAaHHOW MaTEeMaTHYECKOM 3aa4H, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenbHO-MeToANYeCKast THHUA «UKcaa U BBIYMCICHU» 3aBepIIaeT (OPMHUPOBAHUE
HABBIKOB HCIOJIb30BaHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE OBLJI0O HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemHero oOmiero oOpasoBaHusi 0c000¢ BHUMAHHE YICISACTCS
(OpMUPOBAHHMIO HABHIKOB PAIMOHAIBHBIX BBIYMCIECHUHM, BKIIOYAIONIMX B ce0s HCHOJIb30BaHUE
pa3nuyHBIX (OpM 3amUCH 4YHCIa, YMEHHE JelaTb MPUKHIKY, BBIIOIHATE HPUOIMKEHHBIC
BBIUMCJICHHS], OLIEHWBATh YHUCIIOBBIE BBIpAXKEHMs, pabOTaTh C MAaTeMaTHUYECKUMH KOHCTaHTAMHU.
3HaKOMBbIE O0YYarOIIMMCSI MHOXKECTBA HATYPaJbHBIX, LENBIX, PAIlMOHATBHBIX U JCHCTBUTEIBHBIX
YyceNl JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YHCel. B KaXIoM U3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHbBIE €My CIeUM(pUYECKUe 3aJaud U OINEpaluu: JAEJICHHE HaIelo,
ONEpUpPOBAaHUE OCTAaTKaMU Ha MHOXKECTBE IIEJIBIX YHCeNl, 0COOble CBOMCTBA pPALIMOHAIBHBIX U
UppaMOHATIBHBIX YHCeN, apu(METHYECKHE ONEpalli, a TaKKe M3BJICUCHUE KOPHS HATYpaJbHOH
CTEIIeHU Ha MHOXKECTBE KOMIUIEKCHBIX uncen. biaronaps mocieaoBaTebHOMY PACIIUPEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMHU UX IPUMEHEHUS JUIsl PELEHUS pa3Iu4HbIX
3ama4 opMUpyeTcs NPeICTaBICHUEe O €IMHCTBE MAaTEeMAaTUKH KaK HayKd U €€ poJid B MOCTPOSHUU
MOJIeJIel pealbHOTO MUPA, ITUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIHS.

Jlunus «YpaBHEHUS U HEPABEHCTBa» pea3yeTcss Ha MPOTSHKEHUU BCEro OOydYeHUs Ha
YpOBHE cpeAHero ooOmero o0pa3oBaHMs, IOCKOJbKY B KaxaoMm paszgene Ilporpammel
MPEIyCMOTPEHO pEIIEHUE COOTBETCTBYIONIMX 3ahady. B pe3ynpTaTe oOyyaromiyecs OBIaJECBAaIOT
pa3IMYHBIMM ~ METOAAMU  PELIEHUS  PALMOHAJIBHBIX, HMPPALMOHAIbHBIX, IOKA3aTElIbHbIX,
norapu(MHUUECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajady,
cojepkamux napameTpbl. [losydeHHbIE YMEHHS LIMPOKO MCIONb3YIOTCS IPH HCCIEI0BAaHUU
(GyHKIUI ¢ MOMOIIBI0 MPOU3BOAHOM, IPU PEHICHUH MPUKIAIHBIX 3a7a4 M 3a7a4 Ha HaXOXKJIEHUE
HanOONBPIIMX ¥ HAaUMEHBIINX 3HAYeHWH (QyHKuuu. JlaHHAs conmepkaTenbHas JTUHHS BKIIIOYACT B
cebs Takke (GOpMUPOBAHHME YMEHHUI BBIMOIHATH pPacyéTel Mo (opmynam, npeoOpa3zoBaHUsS
paloOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TAKXKE BBIPAKECHUM,
CoNlepKalluX cTeneHu u Jjorapudmbel. brnaromaps wu3yudeHuio anredpanvyeckoro marepuaia
MPOUCXOJUT  JaJIbHEWIIee pa3BUTHE  AITOPUTMUYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcs, (OpPMUPYIOTCSI HaBBIKM JAEIYKTUBHBIX PacCyKACHUH, pabOThl C CHUMBOJIBHBIMU
¢dbopMamu, IMpeAcTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3¢(eKTUBHbIE UHCTPYMEHTHI JUISl PEeIICHHs NMPAKTUYECKHMX U €CTECTBEHHO-
Hay4yHBIX 3aJ1a4, HarIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAyKH.

CopnepxatenbHo-MeToAnYecKass JUHUS «DPYHKIMU U TIpadUKW» TECHO MEperyieTaeTcs C
JIPYTUMHU JUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICJE 334a€T MOCJIE0BAaTEIbHOCTD
u3yuyeHus: Marepuana. V3ydeHue  CTENEHHOH, IOKa3aTeNbHOW, Jorapugmuyeckod U
TPUTOHOMETPUYECKUX (PYHKIIMH, X CBOMCTB U rpaMKOB, UCIIOJIb30BaHUE QYHKIUI JIsl pellIeHus
3aJjad U3 APYrux y4eOHBIX MPEJAMETOB U PeajbHOM JKU3HU TECHO CBA3aHO KaK C MaTeMAaTUYECKUM
aHaJIM30M, TaK U C PELIEHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 00bIlIOe BHUMaHUE yaeIseTCs
(bopMHPOBaHHIO YMEHUS BBIpaXKaTh (OPMYJIaMU 3aBHCUMOCTH MEXIY pa3iMYHbIMU BEIMYMHAMHU,
UCCIIeIOBaTh MOJIyYeHHblEe (QYHKIUH, CTPOUTh UX rpaduxu. Matepuan 3Toi copepxkKaTeabHOU
JMHUM HalleJIeH Ha pa3BUTHE YMEHHUI M HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3IU4HON (opme: aHaIUTHUYECKOH, rpaduueckoil m cimoBecHol. Ero msydenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKpETH3alluH, UCII0JIb30BAHUIO aHAJIOTHil.

CopnepxarenpHas nuHMs «Hadana maTeMaTnyeckoro aHajin3a» IMO3BOJSET CYLIECTBEHHO
pacIIipUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 3a]1a4, JOCTYIHbBIX 00y4JaronIMcsl, TaK
KaK y HHUX MOSIBIIIETCS BO3MOXHOCTh CTPOMTH T'paUKH CIOXKHBIX (YHKIMH, ONpeneisaTh HX
HauOOoJbIIMEe U HAUMEHbIIUE 3HAYEHUS, BBIUUCIATH IUIOMAIU (GUryp u oObEMBI Tell, HaXOIUTh
CKOPOCTM M YCKOpPEHMsI mpoleccoB. JlaHHas coaepxaTelbHas JUHUS OTKPHIBAE€T HOBBIE
BO3MO)KHOCTH MOCTPOCHUS MAaTeMAaTUYECKUX MOJIENeN peajbHbIX CUTYyallUd, MMO3BOJISIET HAXOAUTh



HawIydlllee pEUIeHHWE B MPUKIAAHBIX, B TOM YHUCIIE COLMAJIbHO-DKOHOMHMYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTHYEeCKOrO0 aHallu3a CIIOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO,
(opManbHO-IOTMYECKOTO W KPEaTHMBHOTO MBIIUICHHUS, (OPMHUPOBAHMIO YMEHHUH pacro3HaBaTh
MPOSBIICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U HcKyccTBe. OOyuwaromipecss y3HAIOT O
BBIIAIOIMXCS PE3yJIbTaTaX, NOJYUYEHHBIX B XOJ€ Pa3BUTUS MaTEeMaTHUKU KaK HayKu, U 00 Hux
aBTOpax.

CopnepxaTenbHO-MeTOANYEeCKast TUHUS « MHOXKECTBA U JIOTHKA BKIIIOYAET B CEOs SJIEMEHTHI
TEOpPUHU MHOXECTB W MAaTeMaTHYeCKOW JIOTUKH. TeopeTHKO-MHOXECTBEHHBIE MPE/ICTaBICHUS
IIPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTUKU U MpeJylaraloT HauOoJsiee YHUBEPCAIbHbBIN S3bIK,
OOBEIMHSIOMUNA BCEe pa3feNbl MaTeMaTUKH W €€ MPUIIOKEHUI, OHU CBSI3BIBAIOT pa3HbIE
MaTeMaTHYeCKUe AMCLUMIUIMHBL M HX MPWIOKEHUs B eauHoe unenoe. llosTomMy BakHO 1aTh
BO3MOXXHOCTh OOydaromeMycsi TOHHMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK  COBPEMEHHOM
MaTEMaTUKU M HCIOJIb30BaTh €ro JUIsl BHIPAKEHUS CBOUX MbICIEH. J[pyruM BaskKHBIM NPU3HAKOM
MaTEeMaTHUKUd Kak HayKd CleqyeT NpHU3HaThb CBOMCTBEHHYIO €l CTpPOrocTs OOOCHOBaHUM U
CIIEJOBaHME OINpPEACIEHHBIM IPAaBWJIaM IOCTPOEHUS JI0KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEMaTHYeCKON JIOTUKH CHOCOOCTBYET pPa3BUTHUIO JIOTHYECKOTO MBIIUICHUS OOyYarouuxcs,
MO3BOJISIET UM CTPOHUTH CBOW PACCYKIEHHsSI HAa OCHOBE JIOTMYECKHUX IMPaBHI, (HOpPMUPYET HABBIKU
KPUTHYECKOT'O MBIIIUICHHUS.

B yuebnom kypce «AnreOpa M Havaia MaTeMaTHYECKOTO aHAJN3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYeCKOr0 MOJICTTUPOBaHUs, KOTOPBIE MMPU3BAHBI CIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBHIKOB
IIOCTPOECHUSI MOJIENICH pealIbHbIX CUTYyallUd, MCCIEA0BaHUs ITUX MOJEJEH C MOMOIIBIO anmnapara
anreOppl 1 MaTEeMaTHYECKOTO aHallM3a, HHTEPIPETAllUU MMOTYYeHHBIX pe3yabTaToB. Takue 3agaHus
BILJIETEHBI B KQXAbIH U3 Pa3/Ie€JI0B IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall yueOHOI0 Kypca IIUPOKO
UCIIONIb3YETCs ISl pelleHHs] MPUKIAAHbIX 3a1ad. [Ipu permeHun peanbHbIX MPAKTHUYECKUX 3a7ad
oOyJaromuecsi  pa3BUBAIOT  HAOMIOAATENbHOCTh, YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJIb30BaTh AHAJOTUIO, O000MIATh W KOHKPETU3HPOBATh MPOOJIEMY.
JlestenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a7ad OpraHu3yeTcs B
Ipolecce U3y4eHus BceX TeM y4eOHOro Kypca «Anredpa U Hayalla MaTeMaTUYECKOTO aHaTH3ay.

Ha uzyuenune yuebHoro kypca «Anredpa v Hadajla MaTEMaTUYECKOTO aHAIM3a» OTBOJAUTCSA
272 yaca: B 10 xmacce — 136 yacoB (4 yaca B Hefento), B 11 kimacce — 136 yacoB (4 gaca B HEJIEINIO).

Cas13b ¢ padoyeii nporpaMMoii BOCIIUTAHUSA IIKOJIbI

Peanuzanus BocIUTaTeNbHOTO MOTEHIMANA YPOKOB aiareOphl M Hadalda MaTeMaTH4eCKOTro
aHaJIM3a MpeArnoiaraeT ciaeayouee:

- YCTAHOBJIGHHE JIOBEPUTENIbHBIX OTHOLIEHUH MEXJy IeAaroruueckuM pabOTHUKOM U
00y4aroluMucs, CrIoCcOOCTBYIOIIMX IMO3UTUBHOMY BOCHPHUATHIO O0yYaroIIMMHCS TpeOOBaHUU U
npock0 MeAaroruyeckoro pabOTHHKA, MPUBJIEUEHHIO MX BHUMaHMA K OOCY)XIJaeMoil Ha ypoke
nH(pOpMalUY, aKTUBU3ALMU TTO3HABATEIbHOM e TEIbHOCTH;

- MOOyXJieHHe O00ydJaroIuxcs cOoOJ0JaTh Ha YPOKE OOLIEHpPUHSATHIE HOPMBI MOBEIEHUS,
npaBwia OOIIEHUsT €O CTapuuMH  (MelarortdeckMMM  pabOTHHKaMM) U CBEPCTHUKAMU
(oOy4aroMucs ), MPUHLUIBI y4eOHOW AMCHUIUIMHBI U CAMOOPTraHU3aluH;

- MpUBJICYEHNE BHUMAaHMs OOy4aroUIMXcsd K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SBJICHU, OpraHu3alus X paboThl ¢ MOJy4aeMoil Ha ypoKe COlMaIbHO 3HAUMMOM HH(OpMaruei —
MHUIMUPOBaHUE €€ 00CYXK/IEeHHUS, BbICKa3bIBAHUS OOYUYaIOLIUMUCS CBOEr0 MHEHHUS MO €€ MOBOAY,
BBIPAOOTKHU CBOETO K HEH OTHOLICHHUS;

- HCII0JIb30BAHUE BOCIHUTATEIbHBIX BO3MOXKHOCTEN COJIEpKaHUs yueOHOro MpeiMeTa uyepes
JEMOHCTpalMI0  OOy4YalomMMCsS  IPUMEPOB  OTBETCTBEHHOTO, TPaKIAHCKOIO  IOBEACHUS,
MIPOSIBJICHUS YEJIOBEKOIIO0OMS U TOOPOCEPACUHOCTH, Yepe3 MOJ00pP COOTBETCTBYIONMIUX TEKCTOB JJIS
YTEHUS, 3a/1a4 JJIs PELIeHNUs, TPOOJIIEMHBIX CUTYAIU U1 00CYX/IeHUs B KJlacce,

- TpPUMEHEHHE Ha YpOKE UHTEPaKTHBHBIX (opM paboTel ¢  OOy4YarOUMMUCS:
WHTEIJIEKTYallbHBIX ~UTP, CTUMYJIHPYIONIMX [MO3HABATEIbHYI0 MOTHBAIUIO  OOYYAIOIIUXCS;
IUIaKTUYECKOTO TeaTpa, /i€ IOJIyUeHHble Ha ypOKEe 3HaHUS OOBITPHIBAIOTCA B TeaTPajbHBIX



MMOCTAaHOBKAX; JUCKYCCUN, KOTOPBIC TAIOT 00YYaIOIIUMCS BOSMOKHOCTh IPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JHAJIOTa; TPYNIOBON pabOThI WM padOTHl B Mapax, KOTOPhIE ydaT KOMaHIHOU
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU JICTHMU;

- BKJIIOYEHHE B YPOK HUIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAJEPKAaTh MOTHUBAIUIO
o0yJaromuxcs K MOJy4eHUI0 3HaHUH, HAJTaXKUBAHUIO TTO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHUN B
KJIacce, TOMOTal0T YCTaHOBJICHUIO TOOpOKeIaTeIbHOM aTMoCc(ephl BO BpeMs yPOKa;

- opraHuzanus MmedCcTBA MOTHBHPOBAHHBIX M JPYIUPOBAHHBIX OOYYAMOIIUXCS HAA HX
HEYCIEBAIOIIMMHU OJIHOKJIIACCHUKAMU, JAIOIIEr0 UM COIMAJIbHO 3HAYMMBIN OMBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH;

- WHUIIMMPOBAHHWE M TOJJCP)KKA MCCIICIOBATEIBCKON JEATEIBHOCTH OOYyJYaloIUXCs B
paMKax peajii3allyi UMHU WHIUBUIYAIbHBIX U TPYIIIOBBIX HCCIEN0BATENBCKUX MMPOEKTOB, YTO JACT
00yJaronuMcsT BO3MOXXHOCTh NMPUOOPECTH HABBIKM CaMOCTOSITEIIBHOTO PEIICHUsI TEOPETHUECKOU
po0JIeMbl, TeHepUpPOBaHUS U O(GOPMIIEHUST COOCTBEHHBIX HJICH, YBaXUTEIHHOTO OTHOIICHUS K
qy)KUM HzaesM, o(OpMIICHHBIM B paboTax JApyrux HCCIAeAOBaTeNield, HaBBIK IMyOIMYHOTO
BBICTYILJICHHS NIEPE] ayIUTOPUEHN, apTYMEHTUPOBAHUS U OTCTAaMBAHUS CBOECUM TOUKH 3PEHHUS.

Pesynbrarel equHCTBa y4eOHOM M BOCHHUTATEIbHOW AESITENBHOCTH OTPAXKEHBI B pasfelie
paboueii mporpaMMel «JIMIHOCTHBIC Pe3YIIbTATH) HA YPOBHE CPEAHETO 001Iero oopa3oBaHusl.

@®opMbl peajin3ali BOCIIUTATEIbHOI0 MOTEHINAJIA
yueOHOro Kypca «AJjiredpa 1 Ha4aJia MaTeMaTHYeCKOr0 aHAJIN3a. YTriay0JeHHbIl YPOBEHb)»

YcTaHaBiIMBaTh JOBEPUTENIbHBIE OTHOLLICHUS
MEXly YUUTENEM U 00yJaronumcs,
CHOCOOCTBYIOUIMX TO3UTUBHOMY BOCIIPUSTHIO
ydalMMucs TpeOoBaHUN U NPOCHO yUUTENs

[IpuBnekaTh BHUMaHUE O0YUYAIOIIUXCS K
o0cyxmaemMoii Ha ypoke nHpopmMaIuu,
AKTUBU3AIMH [TO3HABATEIIBHOM JESITEIbHOCTH
00yJaronmxcst

[ToOyxate oOydaronuxcsi co00IaTh Ha
ypOKe OOIIETPUHSATHIE HOPMBI IOBECHHSI,
npaBuiia OOIEHUSI CO CTapIIUMU (YUUTENSIMN)
U CBEpCTHUKAMHU (00yUYaIOIUMUCS)

Opranu3oBbIBaTh padbOTy 00Yy4arOIIUXCS C
COLIMAJILHO 3HAYUMOM HH(OpMAaLIHEH 110
MTOBOJTY ITOJTy9aeMOl Ha YPOKE COIHAIILHO
3HaYMMOM HH(popMau — 00CYKAATh,
BBICKA3bIBaTh MHEHUE

[TonnepkuBaTh B AETCKOM KOJJIEKTHUBE
JIETIOBYIO, IPYKET00HYI0 atMochepy

[ToOyxate oOyuaronmxcs cooI0aaTh Ha
YpOKE MIPHHIIHITEI YIeOHOM TUCITUTUTHHEI |
camMoOpraHu3aIluu

WNHnnuupoBate 00ydaromuxcs K 00CyX AeHHUIO,
BBICKA3bIBAaHUIO CBOET'O MHEHUS, BBIPAOOTKE
CBOET0 OTHOIIEHHUS 10 OBOAY MOJIy4aeMON Ha
yYpOKe COIMaIbHO 3HAaUMMON HHPOPMALIUU

COTPYI[HI/I‘-IaTB C ApYIrvMMHU n€aarorutdycCKuMmu
pa60THI/IKaMI/I " IPYIrUMHU CIICHUAJINCTaMU B
PEIICHUH BOCIIUTATCIIBHBIX 3a1a4

CTpOI/ITB BOCHI/ITaTCJ'[BHYIO OCATCIIBHOCTD C
YYETOM KYJIbTYPHBIX PA3IU4Ul JETeH,
HOHOBO3paCTHBIX nu I/IHI[I/IBI/I]:[ya.TII)HI)IX
0COOEHHOCTEH

CoznaBath B yueOHBIX Ipynnax (kiacce,
KpYXKe, CeKLIUH U T.I1.) pa3HOBO3pPACTHBIE
JIETCKO-B3POCIIbIE OOIIHOCTH 00yYaromuxcs

[IpuBnekaTs BHUMaHHE 00YUYAIOIIUXCS K
LIECHHOCTHOMY aCIEKTY U3y4aeMBbIX Ha YPOKE
SIBJICHUU, IOHATHHI, TPUEMOB

YpaBiarh yueOHbIMU TPYTIIIAMU C IEIIBIO
BOBJICUECHHUS O0YYArOIUXCs B POLIECC
o0OyueHusl U BOCIIUTAHUS, MOTUBUPYS UX
y4eOHO-T103HABATEIbHYIO IEATEIbHOCTh

AHanM3UpOBaTh PEATbHOE COCTOSIHUE JIET B
y4eOHOM KJ1acce/Tpymie

OpFaHI/ISOBBIBaTB OKCKYpPCHH, ITOXOOBI 1
OKCIICAHUIINHN U T.II.

HaxoauTh EHHOCTHBIN acClIEKT y4eOHOTO
3HaHUS U UHPOPMAIUH, 00ECTIEYNBATh €TO
MOHUMaHWE U TIEPSKUBAHUE 00 YIAFOTITMHUCS

3amuImarh JOCTOMHCTBO U HHTEPECHI
00yYaroImuxcst, HIOMOTaTh JETSIM, OKa3aBIIUMCS
B KOH(DJIUKTHOM CUTYyallUU W/WIH
HEeOJIaronpusITHBIX YCIOBUSIX

Opeanu3zoeviéams uieghcmeo MOMUSUPOBAHHBIX U IPYOUPOBAHHBIX 0OVUAIOWUXCA HAO UX




Heycnesarouumu OOHOKJZGCCHMKCIMM, 061701/1/;66 06yqa;0u;uMC}z COUUalbHO 3HAYUMbLI ONbIMN
compdeuqecmea U 83aAUMHOU nomouwiu

Opranu3oBbIBaTh Me(GCTBO MOTHBHPOBAHHBIX
oOyyaromuxcst HaJl UX HEYCIIEBaIOLUMU
OJTHOKJIACCHUKAMH, Jatomiee 00ydJaromumcs
COoIuaJIbHO 3HAYNMbIN ONBIT COTPYAHHUYCCTBA U
B3aMMHOM TOMOIIX

OpraHu3oBbIBaTh HIS(CTBO IPYAUPOBAHHBIX
o0yJaroImuxcs Ha/l UX HEYCIIEBAIOIUMHU
OJIHOKJIACCHUKAMH, JIafoliee 00yJarmumes
couaJIbHO 3HAYNMBIN ONBIT COTpyAHUYCCTBA U
B3aHMHOM ITOMOIIIN

NuunmunpoBath U NoAAepKUBaTh
HCCIIEIOBATENIbCKYIO JIESITEIbHOCTD
00ydJaroumxcsi B paMKax peaau3aiiui MU
VHJIUBUYAIbHBIX U TPYIIIOBBIX
HCCIIEIOBATENILCKUX IPOEKTOB

Nuanuuuposars 1 NOAIEPKUBATH
HCCIIEA0BATEIIbCKYIO ICSATEIHHOCTD
00yJaromuXcsi B paMKax peann3alii HMHA
WHJIMBUIYAIBHBIX U TPYIIIOBBIX
HCCIIEA0BATENIbCKUX MPOEKTOB, YTO JJACT
00yJaronuMcs BO3SMOKHOCTh TPHOOPECTH
HaBBIK yBaxcheanoro OTHOLICHUA K ‘Iy)KI/IM
uaesM, ohOpMIICHHBIM B pab0oTax APYyrux
HCCIIeI0BaTeICH

WNHnnuunpoBaTh U NOJIEPKUBATD

U CCJIEIOBATEIbCKYIO AESITEIbHOCTD
00yy4aroIuxcs B paMKax peaqu3aliui UMU
WH/IMBUAYAJIBHBIX U TPYIITOBBIX
UCCIIEI0BATEIbCKUX IPOEKTOB, YTO JacT
00yyaronuMcsi BO3MOKHOCTb IpUoOpecTH
HaBBIK TyOJINYHOT'O BBICTYIUIEHUS Mepes
ayIuTOpuell, apryMEeHTUPOBAaHUS U
OTCTaMBaHUS CBOEH TOUKH 3pEHMS

WHunmmnpoBaTh U MOAIEPKUBAThH
HCCIIEI0BATENbCKYIO IS TEIBHOCTD
00y4Jaromuxcs B paMKax pealn3aluil MU
UHAUBUAYAJIBbHBIX U I'PYIIIIOBBIX
UCCIIEI0BATEIbCKUX MPOEKTOB, YTO JACT
00y4aromuMCsi BO3MOXKHOCTh IIPHOOPECTH
HaBBIK CAMOCTOSTEIILHOTO PELICHUS
TEOPETUIECKOM MPOOIIEMBI, HABBIK
reHepUpOBaHus U 0HOPMIICHHSI COOCTBEHHBIX
I/II[CfI, HAaBBbIK YBAXXUTCJIbHOI'O OTHOIICHHS K
9y)KUM UAEsM, 0pOPMIIEHHBIM B paboTax
JPYTUX UCCIIE0BATEIEH, HaBbIK TyOIMYHOTO
BBICTYIIJICHUS NIEpe]] ayIUTOPHEH,
apryMEHTUPOBAHHS U OTCTAaUBAHUS CBOEH
TOYKHU 3pEHUs

Peanuzosvieams socnumamenvhvie 603MOHCHOCIU 8 PAZTUUHBIX 8UOAX OesAMENbHOCU
ooyuarouuxcs

Peann3oBbIBaTh BOCITUTATEIILHBIC
BO3MOXXHOCTH B Pa3JTUYHBIX BUJAX
JESTSIIbHOCTH 00YJAFOIIUXCS CO CIIOBECHOM
(3HAKOBOI1) OCHOBOI1: caMOCTOsATENbHAs paboTa
¢ Y4eOHUKOM, paboTa ¢ HAyYHO-TIOMYJISIPHOM
JUTEepaTypoii, 0TOOp U CpaBHEHHE MaTepuaa
10 HECKOJIHbKUM UCTOYHHKAM

Peann3oBBIBaTh BOCIIMTATEIIHHEIC
BO3MOKHOCTH B Pa3IUYHbIX BUJAX
NESATETLHOCTH O0YUYaIOIIUXCS CO CIIOBECHOM
(3HaKOBOW) OCHOBOW: BBIBOJIBI M
JI0Ka3aTeNbCTBO (opMyJl, aHAIU3 (HopMyII,
pelIeHne TEKCTOBBIX KOJMYECTBEHHBIX U
KayeCTBECHHBIX 3a/1a4, BEIITOJHEHUE 3aJaHUH 10
pa3rpaHUYeHUIO MOHATUN

PeanuzoBbiBaTh BOCIUTATEIbHbBIE
BO3MO>KHOCTH B Pa3JIM4YHBIX BUAAX
JIEATETLHOCTH O0YYAIOIINXCS CO CIIOBECHOU
(3HAKOBOI1) OCHOBOI1: CIyIIIaHUE U aHATH3
BBICTYIUICHHH CBOUX TOBapHILEH

PeanuzoBbiBaTh BOCIMTATEIBHBIE
BO3MOKHOCTH B Pa3IUYHBIX BUJAX
JESATETLHOCTH 00YUJaIOIINXCS CO CIIOBECHOM
(3HAKOBOW) OCHOBOM: CHCTEMAaTH3aIlUs
y4eOHOro Marepuana

PeanuzoBrIBaTh BOCIIMTATEILHEIC
BO3MOXHOCTH B PAa3JIMYHBIX BHUAAX
ACATCIIBHOCTH o6yqa}0m1/1x05{ Ha OCHOBC
BOCITPHUATHUA 3JICMCHTOB }IeﬁCTBHTeHLHOCTHZ

Peann3oBeIBaTh BOCIIMTATEILHBIC
BO3MOXXHOCTH B PAa3JIMYHbLIX BUAAX
JACATCIIBHOCTHU O6y‘IB.IOIJ.[PIXCH Ha OCHOBC
BOCIIpHATHUS DJICMCHTOB )Iel\/'ICTBI/ITeJ'H)HOCTI/IZ




HaOJIF0ICHUE 32 IEMOHCTpAIEH yIUTEII,
POCMOTP Y4eOHBIX (PUITHMOB

aHaJIu3 NMPOOJIEMHBIX CUTYalUH

Peanu3oBbiBaTh BOCIUTATEIbHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JESTENIbHOCTH 00YYaroIIUXCsl Ha OCHOBE
BOCIIPUSITUS 3JIEMEHTOB JIEUCTBUTEIILHOCTHU
U3y4eHHE yCTPOKCTBa TPUOOPOB MO MOJIETISIM U
yeprexam

IIpoexmuposams cumyayuu u cobvimus, pazsusaroujue SMOYUOHANbHO-YEHHOCMHYIO cghepy

obyuarowezocs (Ky1bmypy nepexicueanu

U U YyeHHOCmHble opueHmayuu pebeHKa)

[TpoekTHpPOBATh CUTYallUU M COOBITHS,
Pa3BHUBAOIINE YMOIIMOHATBHO-TIEHHOCTHYIO
chepy oOyuaromierocs

[IpoekTupoBaTh CUTyallUU U COOBITHUSA,
pa3BHUBaOIINE KYJIbTYPY IEPEKUBAHUN U
[[EHHOCTHBIE OPHEHTAIlUU peOeHKa

Onupambucs Ha HCUSHEHHBLU ONbIM/YEHHOCTHbIE OPUESHMUPbL 00YYAIOUWUXCSL C YUEmOM
8OCNUMAMENbHbIX 0A308bIX HAYUOHAILHBIX YeHHnocmetl (BHL])

OnupaThCcs Ha KU3HEHHBIN OTIBIT
00y4aroIUXCsl ¢ yU€TOM BOCHUTATENBHBIX
6a30BbIX HaroHaNbHbIX IeHHocTer (BHI)

Onuparbes Ha HEHHOCTHBIE OPUEHTUPBI
00y4aroIuxcs ¢ y4eTOM BOCIIUTATENbHBIX
0a30BbIX HalMOHaANbHBIX eHHocTel (BHII)

Onupatbes Ha )KU3HEHHBIN OIBIT
oOyuaronuxcsi, IpUBO/is AEHCTBEHHbIE
npuMepsl, 00pasbl, MeTadopbl — U3 OJIM3KUX UM
KHHUT, (PHIIEMOB, MYJIBTHKOB, KOMITBIOTEPHBIX
Urp

Onupasch Ha )KU3HEHHBIA OTBIT
00yJaronuxcsi, yTOuHsisl YTO OHH YHUTAIOT, YTO
OHH CJYIIAIOT, BO YTO OHU UTPAIOT, O YeM
TOBOPSAT Ha MEPEMEHaX, O YEM YaTATCA B
ceTax”?

Brikazare cBOil HHTEpEC K YBICUECHUSM,
Me4dTaM, )KU3HCHHBIM IlJIaHaM, HpO6H€MaM
JieTeit/00yJaromuxcsi B KOHTEKCTE COJepIKaHMs
y4eOHOro npeaMera

AKLIGHTI/IpOBaTB BHHUMAHHC 06y11a101m/1x051 Ha
HPaBCTBCHHBIX np06neMax, CBs3aHHBIX C
HAayYYHbIMHU OTKPBITHUAMHU, U3YyIACMbIMHU Ha

ypOKe

[IpuBreuys BHUMaHKE O0YJaAIOIINXCS K
ryMaHUTapHbBIM NpobiemMam o01ecTBa

ITomoub 00yyaromuMcs B3rJISHYTh Ha
y4eOHBI MaTepual CKBO3b PU3MY
4eJI0BEYECKON IEHHOCTH

BocnuTeiBath y 00y4arommxcsi 4yBCTBO
YBa)KEHUS K JKU3HU JPYTUX JIFOJIEH U )KU3HU
BOOOIIIE

Pa3BuBarh y 00y4aromumxcs o3HaBaTEIbHYIO
AKTUBHOCTb, CAMOCTOATCIIbHOCTb, MHUIIUATHUBY,
TBOpPYECKHE CIIOCOOHOCTH

VY4uUTBIBaTh KYJAbTYPHBIE PA3INUMS
o0yyJaromuxcs, I0JI0BO3PACTHBIE U
WHMBUyaJIbHble 0COOEHHOCTH JIeTel

®opmupoBaTh y 00y4aromuXcs KyJIbTypy
3J10pOBOTO M O€30IacHOro 00pas3a KU3HU

dopMHUpOBaTh Y 00YUAIOIINXCS TPaKIaHCKOM
MO3UIUH, CTIOCOOHOCTHU K TPYAY U JKU3HH B
YCJIOBHUSIX COBPEMEHHOT'0 MHUpa

OO6matecs ¢ o0yyaronMucs (B Juaore),
MpHU3HABATh MX JOCTOMHCTBA, IOHUMATh U
PUHUMATD UX

MopenupoBaTb Ha YpOKe CUTyalluu A7
BBIOOpA MMOCTYIKA 00y4aromUMHUCs (TEKCTHI,
uHporpaduka, BHJIEO U JIp.)

Peann3oBeiBaTh Ha YpOKax MOTHUBUPYIOIINAN
MOTEHLIMAJ FOMOpa, pa3psKaTh HAIPSHKEHHYIO
00CTaHOBKY B KJIacce

Co3naBarh JOBEPUTEIBHBIN MTCUXOJOTHYECKUN
KJIMMAT B KJIacce BO BpeMs ypoKa




Conepxanue o0yueHust
10 xknace

Yuciia ¥ BbIYHMCICHHSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JIECATHUYHBIE JPOOM, MPOLIEHThI, OECKOHEUHbIE
nepuonudeckue npoou. [Ipumenenue apoOeil W MPOUEHTOB YIS PEHICHUS MPHUKIAIHBIX 33134 U3
Pa3IMYHBIX OTpacieil 3HAaHUW U peabHOU KU3HU.

JleiicTBuTenbHBIC YHCNa. PalMoHaIbHBIE M HPPANMOHANBHBIE YUCTA. ApUPMETHUECKHE
olnepanuu ¢ ACUCTBUTEIbHBIMU 4YMCIaMU. MoOnylb IEMCTBUTEIBHOIO YHCIIA M €r0 CBOMCTBA.
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUI.

Crenenb ¢ nensiM nokasarteneMm. bunom HeroTona. Mcnonb3oBanue noaxonsumieil popmsl
3aMKCU JEMCTBUTEIBHBIX YMCEI JUIs PEILICHUS IPAKTUUECKUX 3a]ad U IPECTABICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU B €T0 CBOMCTRA.

CreneHb C palMOHAJIBHBIM TOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKA3aTEeJIEM.

Jlorapudwm gucna. CoiicTa orapudma. J[ecaTHIHbIE U HATypaTbHBIC JIOTAPU(PMBL.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC 4YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnmecTBa © TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMSI U YpPaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pellieHre HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEHICHHUS IETBIX U JPOOHO-PAlMOHATBHBIX YPABHEHUH W HEPABEHCTB.
MHorousneHns!l OT OAHON IepeMeHHOU. JleleHne MHOrouIeHa Ha MHOTOYJIEH C OCTaTKoM. Teopema
besy. MHorouieHs! ¢ nieiasiMu koddunuentamu. Teopema Buera.

[TpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH.

UppanuonanbHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS UPPALlMOHATIbHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUI.

[IpeoOpa3oBaHue BRIpAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHeHUs. (OCHOBHbIE METOJbl  peIIeHHs JIorapu(pMUUYECKUX
YpPaBHEHUU.

OcHoBHBIE TpUroHOMeTpuueckne (opmyinel. [Ipeobpa3zoBaHue TPUTOHOMETPUUYECKHUX
BBIpa)KCHMI. Pelenrie TpuroHoOMEeTpuYeCKuX ypaBHEHHMIA.

Pemenue cucreM JMHEHHBIX YpaBHEHHMHW. Marpuua CHUCTEMBI JIMHEWHBIX YpPaBHEHUM.
Omnpenenurens MaTpullbl 2X2, ero reOMEeTpUUECKU CMBICT U CBOMCTBA, BBIUHMCICHHUE €r0 3HAUEHUS,
IIPUMEHEHHE OINPENETIUTENS IS PELICHUs CUCTEMBI JIMHENHBIX ypaBHEHUN. Pelenue mpukiaIHbeix
3a/a4 ¢ IOMOIIBI0 CHCTEMBl JIMHEHMHBIX YypaBHEHHH. lccimenoBaHue IOCTPOEHHOM MOJEIU C
ITOMOUIBIO0 MaTPHUIL U ONIPENETUTEIEH.

ITocTpoeHne MareMaTHYeCKMX MOJENIEN peaJbHOM CUTyallMH C IIOMOIIBK) YPaBHEHUH M
HepaBeHCTB. [IpuMeHeHre ypaBHEHMI U HEPABEHCTB K PEILIEHUI0 MaTeMaTHYECKHMX 3a1ad W 3a1ad
U3 pa3IMyuHbIX 00JacTel HayKH U peasibHOM JKHU3HHU.

DOyHKUUH U rpaduku

@yHkus, crnocoObl 3aaHus QyHkHuM. B3aumHOo oOpathHblie QyHkuuu. Kommosuius
¢bynkuuit. I'paduk pyHkumuu. SnemeHTapHble IpeodpazoBaHus rpaduKoB (PyHKIHIHA.

Ob6unacTp omnpeaeneHus © MHOXKecTBO 3HaueHUi ¢yHkuuu. Hynmu dynkuuu. IIpomexyTtku
3HaKonocTossHCTBa. U€THble W Heu€THble ¢QyHkuuu. llepmommueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKIMH. MakcumMyMmbl U MUHUMYMbl (yHkuuu. HauGombiiee u HanMeHblliee
3Ha4YeHUsl QYHKIUU HA IPOMEKYTKE.

Jluneiinas, kBajgpaTU4Has U IPOOHO-THHEHHAS PYHKIIMU. DIIEMEHTApHOE WCCIEAOBaHUE U
MOCTPOEHHE UX IPapUKOB.

CrenenHas (yHKIUS C HaTypaJbHBIM U LeNbIM Toka3ateneM. EE€ cBoiicTBa u rpaduk.
CpoiictBa M rpaduk KOpHS N-0if cTenmeHW Kak (PyHKIMM OOpaTHOM CTENEeHH C HaATypaJbHBIM
ITOKa3aTENEM.



[TokazarenbHas U jorapudmuueckas QyHKIMH, UX CBOHCTBAa M rpaduku. Vcmonb3oBanue
rpadukoB PYHKIMI I pelICHHs] YpaBHEHUM.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpPEAEICHWE TPUTOHOMETPHUYECKUX  (YHKUIUH
YKCJIOBOTO apryMeEHTa.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEaJIbHBIX Mpoleccax U sBIeHHsX. I'paduku peanbHbIX
3aBHUCUMOCTEM.

Havyana mareMaTH4ecKoOro aHajimu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHus MOCieOBaTebHOCTE. MeToa MaTeMaTH4ecKoi
UHAYKIMU. MOHOTOHHBIE W OrpaHMYEHHBIE IIOCIEN0BATEIBHOCTH. VCcTOpusS BO3HUKHOBEHUS
MaTEeMaTHYECKOro aHaJIN3a Kak aHajln3a OECKOHEUHO MaJlbIX.

Apudmernueckass W reomMeTpuueckas — nporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas mnporpeccus. Cymma O€CKOHEYHO YObIBAarOIIEel IeOMEeTpUYECKOH INPOrpecCcHH.
JIMHENWHBIN U 3KCIIOHEHIMaIbHbIN pocT. Hucno e. @opMyiia CIOKHBIX IIPOLEHTOB. Mcnonp30Banue
IIPOrPECCUN IS PELIEHUS peallbHbIX 3a/1a4 MPUKIAJHOIO XapakTepa.

HenpepeiBable GyHKIMM 1 UX cBOMcTBA. TOUKM pa3pbiBa. ACUMNOTOTHI IPpauKOB (HYHKIIMH.
CpoiicTBa (pyHKIMI HeNpepbIBHBIX Ha OTpe3ke. MeToJl MHTEpBaJOB JUIsl PELICHUs HEPABEHCTB.
[IpumeHeHne CBOMCTB HENMPEPHIBHBIX (QYHKIUH JUIsl pelIeHUs 3a/1a4.

IlepBas u BTOpas npousBoaHble GyHKIMH. OnpeneneHue, reoMeTpuuecKuil U GU3NUECKUi
CMBICII TIPOU3BOTHON. Y paBHEHUE KacaTEIbHOM K rpaduKy QyHKIHH.

[Tpou3sBosHbIe 31eMeHTapHbIX (GyHKIMHA. [Ipon3BoaHAas cyMMBbl, IPOU3BEAECHUS, YACTHOIO U
KOMIIO3ULIUHU (PYHKITHH.

MuoxecTBa H JIOTHKA

MHOXecTBO, omepanuy HajJ MHOXECTBaMU M WX cBoMcTBa. Juarpammel Ditnepa—BenHna.
IIpuMeHEHHE TEOpPETUKO-MHOXKECTBEHHOIO amnmnapara s ONMCAaHUs pPEaJbHBIX IPOLECCOB U
SIBJIGHUH, IIPU PELICHUU 3a/1a4 U3 IPYTUX YU€OHBIX IIPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUECKOr0 00BbEKTa, CIEICTBHUE, I0Ka3aTEIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 kaace

Yucsa v BbIYUCICHUSA

Harypanpable w 1enble 4ucia. [IpuMeHeHWe TMPU3HAKOB JCITUMOCTH IICJIBIX YHCE,
HauOonpImi obmmii genutens (nanee — HOJI) u naumensinee obmiee kpatHoe (nainee — HOK),
OCTaTKOB TI0 MOAYJTIO, anropuT™Ma EBKIIMIa IS perieHust 3a/1a4 B IEJbIX YHCIIax.

KommiekcHple uucna. AnreOpamdeckas W TpUTOHOMETpHYeckas (OPMBI  3alucu
KOMIUICKCHOTO YHCIa. Apu(MeTHUECKHe ONepaluu ¢ KOMIUIGKCHBIMU unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHUCENl Ha KOOpAWHATHOU miiockoctu. @opmyna Myaspa. KopHu Nn-oit creneHu u3
KOMIUICKCHOTO uYucia. [IpuMeHEHWe KOMIUIEKCHBIX YHCEeN JUIS  pemeHuss (QU3UYeCKuX |
reOMEeTPUUYECKUX 3a7au.

YpaBHeHUsI 1 HEPABEHCTBA

CucreMa 1 COBOKYMHOCTh ypaBHEHHUI M HepaBeHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
ciencTBUs. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPHUUYECKUX YPaBHEHHH C TIOMOIIBIO TPUTOHOMETPUUIECKOU
OKPY)XHOCTH. PellieHne TpuroHoMeTpuIecKiX HEpaBEeHCTB.

OCHOBHBIE METOJIBI PEIIEHUs TTOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS UPPAITUOHATLHBIX HEPABESHCTB.

OcCHOBHBIE METOJIbI PEIIEHUSI CHCTEM U COBOKYITHOCTEH pallMOHANBHBIX, HPPALIMOHAIBHBIX,
MOKAa3aTeIbHBIX U JOTapU(PMHUSCKAX YPABHCHHM.

YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C ITApaMeETPaMHU.

[IpuMeHeHHe ypaBHEHWH, CHCTEM W HEPAaBEHCTB K PEIICHHUI0O MaTeMaTUYEeCKHX 3aJad H
3alad M3 pasNUYHbIX O0OJacTeii HayKu H peallbHOM JKW3HM, WHTEpIpeTanus MOTy4eHHBIX
Pe3yJIbTaTOB.



DOyHKUUH U rpaduKu

I'padux xkommosummu ¢yHkiui. ['eomerpudeckne oOpa3bl ypaBHCHHUH M HEPAaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TPaPUKU.

['paduueckue MeTObI pelIeHusl ypaBHEHUI U HEPaBEHCTB. | paduyeckre MeTOIbI pemeHus
3a/1a4 ¢ mapaMeTpaMH.

Hcnonb3oBanue rpapukoB (GYHKUMN Ui MCCIEJOBAHUS IMPOILECCOB W 3aBHCUMOCTEH,
KOTOpbIE BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX MPEIMETOB U pPeabHON HKU3HU.

Havyana maTeMaTH4ecKoOro aHajimsa

[IpumeHeHne NMPOU3BOAHON K HCCIEAOBaHUIO (YHKIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHHU HENMPEPHIBHON (DYHKITUU HA OTPE3KeE.

[IpuMeHeHre NTPOU3BOAHOM Il HAXOXKACHUS HAWIYYIIEro PELICHUs B IPUKIAAHBIX
3ajadax, JUIA ONpEIeNCHHs CKOPOCTH M YCKOPEHHUs IMpolecca, 3aJaHHoro (GopMyinod win
rpadgukom.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IEepBOOOpa3HbIX. llepBooOpa3Hbie 3IeMEHTapHBIX
¢bynkuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Nurerpain. ['eoMeTpudecknil CMbICI UHTErpaja. BerauciieHne onpeaesi€HHOro MHTerpaia 1o
¢dbopmyne Hetotona-Jleitbuuua.

[IpumeHeHre uWHTErpana Uil HAXOXJACHUS IUIOWAAed IUIOCKUX QUryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumepsr pemenunit audQepeHnranbHbIX ypaBHEHUH. MaTeMaTHUecKoe MOJEINPOBAaHHUE
pEaNIbHBIX MPOLIECCOB ¢ MOMOIIBIO AU(depEeHIINATbHBIX YPABHEHHIH.

I[Inanupyemble pe3yJbTaTbl OCBOEHHMsl Y4eOHOro Kypca «AJredépa W Havajia
MATEeMAaTH4YeCKOro aHajamu3a» (yriayOJeHHbIi YpOBeHb) Ha YPOBHe CpelHero o0mero
o0pa3oBaHus

JInuHOCTHBIE pe3yJIbTaThI

1) rpaaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKONM TO3MIMM  OO0ydYaromierocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 UIEHAa POCCHMCKOro oOOIIecTBa, MPEICTaBI€HHE O MaTeMaTHYEeCKUX OCHOBAX
(YHKIIMOHUPOBAHMSI PA3NUYHBIX CTPYKTYp, SIBICHHUH, TMpOLENyp TpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M JIPyroe), yMEHHe B3aUMOJEWCTBOBATh C COLUAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHUHM C UX PYHKIMSIMH U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUMCKON Tpa)k/1aHCKOM HMJIEHTUYHOCTH, YB)XKEHUS K MPOILUIOMY U
HACTOAILLEMY POCCHICKOM MaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHSAM POCCHMCKUX
MAaTeMaTUKOB U POCCUUCKON MAaTEMATUYECKOM HIKOJIbI, UCIIOJIb30BaHUE ATUX JOCTUKEHHUIN B IPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHME  JYXOBHBIX  ILIEHHOCTEH  poccuiickoro  Haponaa,  c(HOpMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMS, STUYECKOI'O MOBEIEHHUS, CBS3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM
JOCTHKEHUM HAyKM M JESITEIbHOCTbIO YUEHOI0, OCO3HAaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJay, pPELICHHH, pacCyXICHHH, BOCHPUUMYMBOCTh K MATEMAaTHYECKUM aCIEKTaMm
Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHITh MaTEMaTUYECKHe 3HAaHUS B MHTEpecax 3710pPOBOT0 U
6e3omacHOro obpasza KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3I0POBOE MUTAHUE,



cOaTaHCUPOBAHHBIN PEXXUM 3aHATUI U OT/AbIXA, peryisipHas Gu3nyecKkast akTUBHOCTD), (PU3UUECKOE
COBEPLICHCTBOBAHNUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JAECSATEIBHOCTBIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH TPYAOIIO0Us, UHTEpEC K pa3iIMuHbIM cdepam
npo(eCCUOHATLHON JAEATENbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW M €€ MPHJIOKEHHSIMH, yMEHHUE
CoBepLIaTh OCO3HAHHBIN BbIOOp Oyayliei npodeccun U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYeCKOMY OOpa30BaHUIO M caMOOOpa30BaHMIO Ha
IIPOTSHKEHUM BCEHM JKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PELICHMM NPAKTUYECKUX 3a1ay
MaTeMaTHUYECKON HalpaBIECHHOCTH;

7) IKOJIOrH4eCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KYIbTYpbl, IOHMMAHHE BIMSHUS  COLUAIBLHO-
SKOHOMMYECKHUX IIPOLECCOB HA COCTOSIHME NPUPOJHOM M COLMAIbHOM CpENbl, OCO3HAaHUE
r7100aIbHOTO XapaKTepa SKOJIOTUYECKUX MpoOsIeM, OpUEHTAIUS Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HaHUH Ui pelieHus 3aJad B 00JacTH OKPYXKAOLIEH cpelibl, IIAHHPOBAaHUE IOCTYNKOB M OLIEHKU
UX BO3MOXHBIX MOCJEACTBUMN JJI OKPY)KAIOIIEH CpeJIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOIIECTBEHHOHN MPAaKTUKU, TOHHUMaHUE MaTeMaTUYeCKOH HayKH Kak c(epbl 4eI0BEUYECKOn
JeSITEIbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsl Pa3BUTUS LUBUIM3AIMH, OBJIAa/IEHUE S3bIKOM
MaTEeMaTUKd ¥ MaTeMAaTHYECKOM KyJbTypOM Kak CpEICTBOM IIO3HaHMS MHUpa, TI'OTOBHOCThb
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO NEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

MeranpeamMeTHbie pe3yJabTaThl

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE IPHU3HAKH MaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy NOHATUAMH, (POPMYJINPOBATH ONPEACIICHUs OHATHIH, yCTaHABINBATh
CYIIECTBEHHBIN MpPHU3HAK KIaCCU(UKAIMH, OCHOBAHHS JJIsi 00OOIICHUS M CPaBHEHHS, KPUTCPUH
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMpPOBaTH M MpPeoOpa3OBbIBATh CYXKICHUSA: YTBEpAUTENbHbIE U
OTpHLIATENIbHbIE, €MUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOpeuns B (akrax,
JAHHBIX, HAOIIOJICHUAX U YTBEPKACHUAX, IPeUIaraTb KPUTEPUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMIL;

JIeNIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W HMHIYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKJIIOUEHUH 0 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITETILHO JOKa3aTeIbCTBA MaTEMATUUECKUX YTBEPKIACHUN (IPSMBIE U OT
IIPOTUBHOT0), BBICTPAWBAaTh apPryMEHTAllMIO, TPUBOAUTH TPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BbIOMpaTh CIIOCO0 pelieHus yueOHOoH 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHMUS,
BbIOMpPATh HanboJIee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eicTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIENI0BATENbCKHI MHCTPYMEHT MO3HAHUsA, (POpMyIUpOBaThH
BONPOCHL, (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAMTH  CAMOCTOSATENbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HUCCIEOBaHHE IO
YCTAQHOBJICHUIO OCOOCHHOCTEHl MaTeMaTH4ecKoro OObBeKTa, SBIEHHs, NpPOIecca, BbISBICHUIO
3aBUCHUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCaAMH;

CaMOCTOSITENIbHO (hOpMynUpoBaTh 0O0O0OIIECHUS W BBIBOABI IO PE3ylbTaTaM IMPOBEAEHHOTO
HaOJI0/IeHUs, HUCCIIEeIOBaHMs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX DPE3YyJbTaTOB, BBIBOJOB U
0000I1IeHHI;



IIPOrHO3MPOBAaTh BO3MOXHOE PAa3BUTHUE IMPOIECCA, a TAK)KE BBIIBUIaTh MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISBIIATh Je(PUUNTH UH(POPMALMK, JaHHBIX, HEOOXOAUMBIX AJISi OTBETA HA BONPOC MU JUIS
pellIeHus 3a/1auH;

BbIOMpaTh  MH(MOpPMAIMIO U3  MCTOYHMKOB  pA3JIMYHBIX  THUIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3HpPOBATh W  HMHTEPIPETHPOBATH HMHPOPMALMUIO PA3JIUYHBIX BUAOB U  (HOpM
IIPEICTaBIICHMS;

CTPYKTYPUPOBATh WH(POPMALINIO, TIPEJICTABIATE €€ B pa3IHMyuHbIX (hopMax, WILTIOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAA&KHOCTh HMH(POPMAMM MO  CAMOCTOSTEIBHO  C(HOPMYyTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

Oo0wmenne:

BOCIIPHHUMATh U (OPMYJIHMPOBATH CYKICHHUS B COOTBETCTBHHM C YCIOBUSIMH M IEIISIMHU
O0IIeHUs, SICHO, TOYHO, T'PAaMOTHO BBIPAXaTh CBOK TOYKY 3pPEHHUS B YCTHBIX M IHCbMEHHBIX
TEKCTax, 1aBaTh MOSCHEHUS N0 X0y PEIlIeHUs 3a/1a4l, KOMMEHTUPOBATh NOJyYEHHBIN pe3ysIbTar;

B XO0/ie OOCYXJEHHs 3a/laBaTb BOIPOCHI 10 CYILECTBY OOCYXJIaeMOH TeMbl, IpOOIeMbI,
pemaeMoil 3ajauM, BBICKA3bIBATh MJIEH, HAIEJICHHbIE HAa IOWCK PELIEHHs, COINOCTABIATH CBOU
CYXJEHHUS C CYXIECHUSMH JPYTUX Y4YaCTHHUKOB JMalora, oOHapyXuBaTh pa3jindMe U CXOJCTBO
MO3UINH, B KOPPEKTHOU opme HOopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IIPEICTaBIISITh PE3YJIbTAaThl PEIICHUs 3aladyd, SKCIEPUMEHTA, HCCIECJOBAaHMs, IPOEKTA,
CaMOCTOSITENTFHO BBIOMPATh (hOpMaT BBHICTYIUICHHUS C YYETOM 3a]ad MPE3CHTAUN U 0COOEHHOCTEH
ayUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABIIATh IUIAH, AITOPUTM pEUICHHs 3a7adyd, BBIOMPATh CIIOCOO pemeHHs ¢ Y4ETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpPOBAaTb U KOPPEKTHPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOI MH(OpMAILIIH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HABBIKAMU TO3HABATEIBHON pedieKcHN KaKk OCO3HAHUSI COBEPILAEMBIX NEHCTBUN U
MBICIMTENbHBIX MPOLECCOB, UX PE3YyIbTAaTOB, BIAJETh CIOCOOAMM CAMONPOBEPKU, CAMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelieHsl MaTeMaTU4ecKol 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTb IIPH PELICHMM 3a/Jadd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIBbCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBAaTh COOTBETCTBUE PE3YJIbTATa LIEJU U YCIOBUSAM, OOBSACHATH MPUUYMHBI TOCTHKEHUS
WIA HENOCTHXKEHHMS pe3ylbTaTOB JESATEIbHOCTH, HAXOAWTh OWMOKY, JaBaTh OILIEHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEIBHOCTD:

MOHMMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAIbHOW pabOTHl MHpu
pemieHMM y4eOHBIX 3agady, MPUHUMATh 1edb COBMECTHOM JIeSTEIbHOCTH, IUIAHHUPOBATh
OpraHU3aIMI0 COBMECTHOW paboOThI, pachpenemsiTh BHUILI palbOT, JOTOBapHUBATHCS, OOCYKIATh
Ipoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TIpYyNMHOBBIX (opMax paboThl (0OCyXaeHHs, OOMEH MHEHMH, «MO3TOBbHIE
IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JICHCTBUSA C IPYTUMHU
YJleHaMUd KOMaHJbl, OLEHUBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

IIpenmeTHble pe3yJibTaThl



K xoHmy oOydyenus B 10 kiacce oOyuarommuiics TMOJYYUT CIEAYIOUIME TPEIMETHBIE
pe3yabTaThl MO OTIASIBHBIM TeMaM pabouel MmporpamMMbl y4eOHOro Kypca «Ausrebdpa W Havaia
MaTEMaTHYECKOI0 aHaJIN3a»:

Ymucia 1 BbIYUCICHUSA:

CBOOOJTHO ONEPHPOBATH MOHATUSMH: PAIMOHAIBLHOE YHCIO, OECKOHEYHAsl MEepUOJMUecKast
IpoOb, TPOLEHTHI, UPPALMOHATILHOE YHCIIO0, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEIL,
MOJ1yJIb JEHCTBUTEIBHOTO YNCIIA;

NPUMEHSTh IPOOH U MPOLEHTHI Ui PElIeHUs] MPUKIAIHBIX 3a7]ad U3 Pa3iIMuHbIX OoTpaciiel
3HaHUH U PeaJbHOM )KU3HU;

OPUMEHSTh NPUOMMKEHHBIE BBIYUCIICHUS, MpPaBUIa OKPYIVICHUS, NPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHUI;

CBOOOZHO ONEpUpOBaTh IOHATHEM: CTENEHb C LEJIbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOJIXOAANIYI0 (OpMYy 3amucH JEHCTBUTENBHBIX YHWCEN JIs PEUICHHS MPaKTHYECKUX 3aJad u
MIpe/ICTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTeleM;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: JIOTAapU(PM YHCTA, JAECATUYHBIE WU HATypalbHbIE
JorapudMel;

CBOOOZHO ONEpPUPOBATH IOHATUSMHU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

OIIepUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeHTa.

YpaBHeHHS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE
yYpaBHEHUS U ypaBHEHUS-CIIEACTBHS, pABHOCUIILHBIC HEPABCHCTBA,

IPUMEHSTh pa3JIMYHblE METOJbl PELIEHUS palUOHAIBHBIX U JIPOOHO-pallMOHAIbHBIX
ypaBHEHUH, MPUMEHSATh METOJ MHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: MHOTOUWIEH OT OJHOW MEepEeMEHHOW, MHOIOWIEH C
1enbIMU KO3 (UIIMEeHTaMH, KOPHU MHOTOYJIEHA, IPUMEHSTH JIeJICHUE MHOTOYWIEHAa Ha MHOTOWIEH C
ocTaTKkoM, TeopeMy be3y n Teopemy Buera aiist peuienus 3aaay;

CBOOOJTHO ~ ONEpUPOBaTH MOHATUSAMHU: CHUCTeMa JIMHEWHBIX ypaBHEHMH, MaTpula,
ONpEeAENUTENIb MaTpullbl 2 X 2 U €ero TIeOMEeTPUYECKHUH CMBICI, HCIIOJIb30BaTh CBOWMCTBA
onpeaenuTens 2 X 2 1A BBIYMCIEHHUS €r0 3HAY€HUs, NPUMEHSATH ONPENCIUTENN Ul PELICHUS
CUCTEMbl JIMHEHHBIX YPAaBHEHWMH, MOJENIUPOBAaTh pEallbHbIE CUTYalldd C IOMOUIbIO CHCTEMBI
JUHENHBIX YpaBHEHUI, UCCIIEN0BATh TOCTPOCHHBIE MOJIENH C IIOMOILBIO MaTPULL U ONPEIEIIUTENEH,
MHTEPIPETUPOBATH MOTYUEHHBIN pPe3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIS TpeoOpa30oBaHus BIPaKEHHIA;

BBIMIOJHATh  MpeoOpa3oBaHUsl  YWUCIOBBIX  BBIPDAKEHUH, COJEpXKAIIMX CTENEHH C
palOHaIbHBIM IIOKA3aTENIEM;

HCII0JIb30BaTh CBOMCTBA Jorapu(pMoB /i MpeoOpa3oBaHUs JOTapU(PMUUECKUX BbIPAKEHHUI;

CBOOOJHO  ONEpUpOBaTb  MOHATHAMHU: UppalMOHANIBHBIE,  IOKa3aTelbHbIE U
Jorapu@MuUUecKue ypaBHEHHs, HAXOJAUTh UX PEIIEHUs C MOMOIBI0 PABHOCHIBHBIX MEPEX0JI0B WIN
OCYILIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpUYeckue  (opmynsl  ansg  npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAXKEHUI;

CBOOOZHO OMEpUpOBaTh MOHSITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, MPHUMEHATH
HE00X0AuMBbIe (POPMYITBI ISl pEIIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPAaBHEHUM;

MOJIEJIMPOBaTh pealibHble CHUTYallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAKEHMUS,
YPaBHEHHUs, HEpPABEHCTBAa 110 YCIOBHUIO 3aJayd, HCCIENOBaTb IIOCTPOECHHBIE MOJEIH C
MCIIOJIb30BaHUEM armapara anreOpbl.

DyHKIUHA U TpaPUKH:



CBOOOJHO ONEpUPOBATh MOHATHAMHU: (DYHKIMS, CIOCOObI 3afaHus (DYHKIMH, B3aHMMHO
oOpatHbie (QyHKIMH, KoMmo3uius GyHKIWA, Tpaduk QYHKIUMH, BBITONTHATH SJIEMEHTapPHBIC
npeoOpa3oBanus TpaguKoB (HyHKIIHIA;

CBOOOJIHO ONEpUpPOBaTh IOHATUAMHU: OOJACTh OINpPENENEeHUs U MHOXECTBO 3HAUCHHM
¢byHKIMH, HYTH QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEpPUPOBATH MOHATHSMU: YETHbIE M HEYETHblE (QYHKLUMH, MEPUOAUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTHM (YHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (DYHKIUH,
HauOoJIbllIee M HAUMEHblIIee 3HaYeHNnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHUPOBATH IMOHATHAMU: CTENEHHas (YHKIHUA C HaTypaJbHBIM M LEJIBIM
nokasaresuem, rpaduk cTeneHHON (PYHKIMU ¢ HaTypajlbHbIM M LI€JIbIM IT0Ka3aTeneM, rpaguk KopHs
N-oii cTeneHu Kak QyHKIMH 0OpaTHOM CTETIeHU C HATYPaJIbHBIM ITOKa3aTeleM;

ONEpUpOBATh IOHATUSAMM: JIMHEHHas, KBaJpaTW4yHas M JpOOHO-IMHEWHas (yHKIMH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHKUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMU: IOKa3aTelbHas M Jorapudmuyeckas (QyHKIUH, HX
CBOWCTBA U TpadMKy, UCIOIB30BATh UX TPAPUKH IS PELICHUS YPaBHEHUN;

CBOOOJTHO OINEPUPOBATH IOHATUSAMM: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpeesIeHUE
TPUTOHOMETPHUYECKUX (DYHKIUI YHUCIOBOTO apryMEHTa;

UCNOJIb30BaTh Ipaduku (QyHKOUM A7 HCCleoBaHMs IPOLIECCOB M 3aBUCUMOCTEH INpHU
pelieHnH 33734 M3 JPYruX YYeOHBIX TNPEJAMETOB M PEANbHOW JKU3HHU, BBIPAXKaTh (opMyrTaMu
3aBHCHUMOCTH MEX/y BEJIUUYNHAMU;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO ONEpHpPOBATh MOHATUAMU: apupMeTHdecKass U TIeoMeTpuuecKas Iporpeccus,
0eCKOHEUHO YOBIBAIOIIAs T€OMETpPHUYECKass MPOTpeccusi, JTUHEHHBIH M KCIIOHEHLIUAIBHBIA POCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PEUICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUpPOBATh  MOHATUSAMH:  IOCIEN0BATEIbHOCTb,  CHOCOOBI  3aJaHMs
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHWYEHHBIC IMOCIEIOBATEIHLHOCTH, MOHMMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOIr0 aHajIu3a KaK aHaiuu3a 0€CKOHEUYHO MallbIX;

CBOOOJTHO OTEPUPOBATH TMOHITHSAMHU: HETPEPHIBHBbIE (YHKIMU, TOYKH pas3pbiBa Tpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKIMY;

CBOOOJTHO ONEpPUPOBATH MOHATHEM: (YHKIMS, HEMpEephIBHAS Ha OTpe3Ke, MPHUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (QYHKIUI JUIsl pellIeHUs 3a1a4;

CBOOOJTHO OTIEPHPOBATH OHATHSAMH: TIEPBast U BTOPast MPOMU3BOAHbIE (DYHKITHH, KacaTelbHas
K rpaduky QyHKIINU;

BBIYHUCIISITH TPOU3BOIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO M KOMITO3UITUH JABYX (YHKIIUH,
3HATh MPOU3BOHbIEC FTTEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIB30BaTh T€OMETPUIECKHIA U PU3UIECKUI CMBICI POU3BOIHON TSI peIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMU: MHOXECTBO, OTIEPAIINU HAJl MHO)KECTBAMH;

UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIHN anmnapar JUis ONMCaHUsI peabHbIX MPOLIECCOB U
SIBIICHHIA, TIPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJTHO OINEpPHpPOBATh TMOHATHAMM: OINpEAEICHUEe, TeopeMa, YypaBHEHHE-CIIECTBUE,
CBOWCTBO MaTeMaTHYECKOTO 00BEKTA, J0KA3aTeIbCTBO, PABHOCHIILHBIC YPAaBHEHUS I HEPABEHCTBA.

K xoHmy oOydyenus B 11 kuacce oOyuaromwuiics TMOJYYUT CIEAYIOUIME TpPEIMETHbIE
pe3ynbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl yueOHOro Kypca «Anredpa M Hayaia
MaTeMaTHYECKOT0 aHAIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO ~ ONMEPUPOBATH MOHATUAMHU: HATypaJlbHOE M LEJI0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX U LIEJBbIX YUCEJ, MCIOIb30BaTh MpHU3Haku jaenumoctu nensix yucen, HOJ u HOK
HaTypaJbHBIX YHCEIN JUI PELICHUs 3aj1a4, IPUMEHATh anroput™ EBknnia;



CBOOOJTHO OTNEPUPOBATH MOHATHEM OCTaTKa MO MOAYIIIO, 3alIMChIBATh HATypaJbHbIC YHCIa B
Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCeN, TPEACTABISITh KOMIUICKCHBIC YMCIIa B alreOpanvyecKod M TPUTOHOMETPHYECKOW (opme,
BBITOJIHATH apU(PMETUYECKHE ONIEpPallii C HUMHU U U300paXkaTh Ha KOOPIAMHATHOM TIIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEepuUpoBaTh  MOHATHSAMU:  HPpAlMOHAIbHBIC,  MOKa3aTeJIbHBIE U
JorapupMHUUECKUE HEPABEHCTBA, HAXOAUTh UX PEHICHUS C IIOMOIIBIO PAaBHOCHIIBHBIX IIEPEXO/IOB;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJTHO ~ OTEPUPOBATh IOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPHUMEHSTH
HE00X0AuMBbIe (POPMYITBI ISl pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUSMH: CUCTEMa M COBOKYITHOCTh YpaBHEHHI W HEPaBEHCTB,
PaBHOCHIIBHBIE CHCTEMBl M CHUCTEMBbI-CIICICTBUS, HAXOAUTh PEHICHUS CHUCTEMBl U COBOKYITHOCTEU
panMoHABLHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEIBHBIX U JOrapU(PMHUUECKUX YPAaBHCHUI U HEPABCHCTB;

pemiatb  palMOHAJbHBIC, HWpPPALMOHATBHBIC, MOKa3aTeJbHbIC, JorapupMmuyeckue U
TPUTOHOMETPHUYECKUE YPABHEHHS U HEPABCHCTBA, COJICPIKAIINE MOIYIIH U TTApaMeTPBhI;

NPUMEHSTH TpauUecKre METOIbI IS PEIICHUS] YPaBHEHHI 1 HEPABEHCTB, a TAKXKE 3a]1a4 C
napamMeTpamu;

MOJICIIUPOBATh pPEANTbHbIE CHUTyallMd Ha s3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
ypaBHECHHS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3aJ1a4H, UCCIIEI0BATh IIOCTPOCHHBIC MOJICIU C
WCIOJIb30BaHUEM alllapaTa aireOpbl, HHTEPIPETUPOBATH MMOYUYCHHBIN pe3ybTar.

DOyHKUUM U rpaduku:

CTpOUTH TpapuKH KOMMO3ZUIUHN (DYHKIHA C TOMOUIBIO 3JEMEHTApHOTO HMCCIEIOBAHUSA M
CBOWICTB KOMITO3UIIMHU JABYX (DYHKITHIA;

CTPOHTH T€OMETpHUYECKHE 00pa3bl ypaBHEHU M HEPABEHCTB HAa KOOPIMHATHOM IIIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUUCCKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH IJ1s1 MOACTUPOBAHUS U UCCIIEIOBAHUS PEATBHBIX MPOIIECCOB.

Hauyana MaTeMaTH4eCKOr0 aHAJIN3A:

UCTIONIB30BaTh MPOW3BOIHYIO JUIsl HWCCIENOBaHHWS (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOOJIbIIIee U HAaNMEHbIIIee 3HaUeHNs (DYHKIIMH HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOJHYIO JJISl HAXOKIACHUS HAWITYUIIEro PelieHns B IPUKIIAAHbIX, B TOM
YHCIIe COIMAIbHO-DKOHOMUYECKHX, 3a/1a4ax, JJIsl ONMpeesieHHs] CKOPOCTH W YCKOPEHHs Ipoliecca,
3aJJaHHOTO (POPMYJION MM rpaduKoM;

CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: TIEPBOOOpa3Hasi, ONPENeIEHHBI HHTETPpall, HaXOINUTh
NepBOOOpPa3HbIe DJIEMEHTAPHbIX (YHKIUH U BBIYUCIATH HHTerpad mno ¢opmyrne HprloToHa-
JleiiOnua;

HaXOJUTh MJIOUIAIU MJIOCKUX (UTYp U 0OBEMBI TeN C TOMOIIBIO HHTErpaa;

UMETh TPEJICTaBICHHE O MaTeMaTHYECKOM MOJCIMPOBAHUN Ha TIPUMEpPE COCTABIICHUS
muddepeHInanbHbIX ypaBHEHUH;

pemaTh NpUKIaJHBIe 3a/a4d, B TOM YHCJE COIHATBbHO-dKOHOMHUYECKOTO M (PH3UIECKOTO
XapakTepa, CpeJICTBAMHA MaTEeMaTHUYECKOT0 aHAJIN3A.

TemaTnuyeckoe NIaHKPOBaHUE

10 xaacc
Ne HaunmeHnoBaHMe pa3je/ioB U TeM KosmuectBo JuieKTpOHHbIE (U poBbIE)
n/n NPOrpamMMbl 4acoB o0pa3oBaTesbHbIE PeCypChl
1 MHOK€eCTBO IeHCTBUTEIBHBIX YUCEIL. 24 https://resh.edu.ru/subject/lesson/
MHorowieHsl. ParnonanpHbie 3812/conspect/158949/
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI



https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://resh.edu.ru/subject/lesson/3812/conspect/158949/

JIMHENHBIX YpaBHEHUMN
2 Oyukiuu 1 rpadpuku. CreneHHas 12 https://resh.edu.ru/subject/lesson/
(GYHKIHS C LIETbIM IOKa3aTeleM 5540/conspect/326999/
3 Apudmerndeckuit KOpeHb N-0ii CTETICHH. 15 https://resh.edu.ru/subject/lesson/
WppaimoHaibHbIe ypaBHEHHSI 5498/conspect/272541/
4 [TokazarenpHas QyHKIIHSL. 10 https://resh.edu.ru/subject/lesson/
[TokasarenpHble ypaBHEHUS 5627/conspect/159320/
5 Jlorapudmuueckas GyHKIUS. 18 https://resh.edu.ru/subject/lesson/
JlorapuMudecKue ypaBHEHHS 3834/main/198660/
6 TpUroHOMETpUYECKUE BBIPAKCHUS U 22 https://resh.edu.ru/subject/lesson/
ypaBHEHUS 6314/start/199928/
7 [Toce10BaTEIbHOCTH U MPOIPECCHH 10 https://resh.edu.ru/subject/lesson/
5223/conspect/3267
8 HenpepsiBabie pynkuuu. [IponsBognas 20 http://school-
collection.edu.ru/catalog/rubr/164
c80ce-6e8a-48ff-8b3d-
767f851bfe51/112958/
9 [ToBTOpenue, 060061IeHNE, 5 https://uchebnik.mos.ru/material
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11 kaace
Ne HaumenoBanue pa3jaesioB U TeM Koamecrso JIeKTpOHHBIe (LM (POBHIE)
n/n NnporpaMmMbl Hacos o0pa3oBaTejibHbIE PeCypPChI
VconienoBanme (yHKIH ¢ MOMOIIbIO https://re_sh.edu.ru/subiect/lesson/
1 N 22 6115/main/36350/
IMPOU3BOJHOU
https://resh.edu.ru/subject/lesson/
4924/start/225713/
http://school-
2 Tepsoobpasnas u uuTerpan 12 collection.edu.ru/catalog/rubr/90
3077b
I'paduxu TPUTOHOMETPUUYECKHUX https://resh.edu.ru/subject/lesson/
3 bYHKITHIA. TpuronomeTpuieckue 14 4738/conspect/2004
HCPAaBCHCTBA
" https://resh.edu.ru/subject/lesson/
4 ppanroOHaJIbHEBIC, IIOKa3aTCJIbHBIC u 24 4155/C0nspect/3878
noraqu)Mqucm/Ie HCpaBCHCTBA
http://school-
collection.edu.ru/catalog/res/Ocfd
5 KommnekcHbie uncia 10
66d9
https://resh.edu.ru/subject/51/
6 HatypanbHble u ensle uncia 10
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CHCTEMBI PAIHOHATHHbIX collection.edu.ru/catalog/rubr/13
7 HUPpAMOHATIbHBIX HOKa3a:[eJ'IBHBIX u 12 ebfdca-Ocdc-1a2f-dc96-
. 3a87b7e9b731/86906/
norapu()MUYECKUX ypaBHEHUI
http://school-
collection.edu.ru/catalog/rubr/13
8 3ama4n ¢ mapameTpamu 16 ebfdca-0Ocdc-1a2f-dc96-
3a87b7e9b731/86906/
9 [ToBTOpeHue, 060061IeHNE, 16 http://school-collection.edu.ru
CHCTEeMaTH3aIHs 3HAHUH
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YueOHO-MeTOANYeCKOe o0ecnieueHre 00pa30BaTeIbLHOIO Mpolecca
Oo0s3aTenbHbIC Y4eOHbIC MATEPHAJIBI VI YYCHHKA

* Maremaruka: anreOpa W Hadalla MaTEeMaTWYECKOrO aHaiW3a, reoMeTpusi. AnreOpa u
Hayajia MaTeMaTH4ecKkoro aHaius3a (B 2 yacrtsx), 10 kmacc/ Yacte 1: Mopakosuu A.l'., CemeHnoB
I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; non penakuuveir Mopakxosuua A.I'., OOmiectBo ¢
orpanndyeHHoi orBercTBeHHOCThIO « MOl MHEMO3HNHA ».

* MaremaTtuka: anreOpa W Hadajga MaTeMaTUYeCKOro aHaiu3a, reoMmerpus. Anredpa u
Hayajia MaTeMaTH4eckoro aHanus3a (B 2 yactsx), 11 kmacc/ Yacte 1: MopakoBuyu A.l'., CemeHoB
I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; non penakuuveir Mopakxosuua A.I'., OOmiecTtBo ¢
orpanndyeHHoi orBeTcTBeHHOCThIO « MOl MHEMO3HA».
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1. Marematuka (yriayOneHHbll ypoBeHb). Peanmuzauust tpeboBanuii ®I'OC cpennero
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oOpazoBanus», 2023. — 92 c.
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conepxanueM: Ku. s yunrens. — M.: [Ipocsemenue, 1987. — 110 c.

3. Bunenkun H. 1. ®ynkuuu B npupose u texuuke: KH. 11 BHeKaccHoro yreHust 1X—X
k1. — M.: IIpocBemenue, 1985. — 165 c. (Mup 3HaHMil).

4. Boponuarunna O. A., Beicouxuii U. P., Tpynun A. A. SAmenko W. B. Ilpaktuxo-
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rpamoTtHocTH // [legarormueckue m3meperns. — Ne 2. — 2021, — C. 130-140.

5. Jlemenena H. B. Kommnekcusie uncna. KommiekcHsie umncna : coopuuk 3anad / H. B.
llemeneBa; M-Bo c.-x. P®, denepanbHoe roc. OMHOIKETHOE OOpa30B. YUYPEKICHHUE BBICIIETO.
obpazoB. «Ilepmckas rtoc. c.-x. akan. um. akaa. J. H. IlpsaumuukoBa». — Ilepmb: WIIL]
«IIpokpoctbn, 2016. — 32 c.

6. Homopsn A. Il. Marematudeckue Urpsl U pa3piedenus. — M.: T'oc. uza.gus-mar. aur.,
1961. - 169 c.

7. Kapnayxoa O. A. Ilpukiaanele 3aauyd B MaremaTuke: yuyeOHoe mocobue / O. A.
Kapnayxosa, B. A. IllepmueBa, T. O. KouyetkoBa. — Cu0. dbenep. yu-T, UH-T KoOcMu4. u uHGOpM.
texHoaoruil. — Kpacnosipck: COVY, 2020. - 216 c.

8. TIMmuypun JI. ®. O TpUTOHOMETPUHU U HE TOJBKO O HEH: mocobme it ydammxcs 9-11
k1. — M.: IIpocBemienue, 1996. — 80 c.
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9. Tlo#is . Kak pemats 3amauy: mocoOue ais yuuteneid. — ['ocymapcTBeHHOE y4eOHO-
nenarorunyeckoe n3gaTeabcTBo Munucrepera npocsenieHuss PCOCP, 1959. — 208 c.

10. Tpyxun A. B. O6 ucnons30BaHNM BUPTYaJbHBIX Jaboparopuil B oOpazoBanuu / A. B.
Tpyxun // OTkpbITOC M MUcTaHIMOHHOE 0Opa3zoBanue. — 2002. — Ne 4 (8).

11. Manupo M. M. Mcnonbs3oBanue 3aa4 ¢ NPaKTUIECKUM COJAEPKAHUEM B IIPENOJaBaHUN
MaremaTuku. K. miisg yaurens. — M.: [Ipocsemenue, 1990. — 96 c.
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1. Math.ru—[3nexrponnsiii pecypc].—URL:https://math.ru (nata oopamenus: 23.06.2023).

2. bank 3agmanmii juis  GopMupoBaHHMS U OLEHKH (DYHKIHMOHAIBHOM TIPaMOTHOCTH
oOydaromuxcsi OCHOBHOW  mmkoibl  (5-9  kmaccel). —  [OnekrtponHsli  pecypc].—URL:
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