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MOSACHUTEJIBHAS 3AITUCKA
Pabouas nmporpamma no «Ausredpe ¥ Hayally MaTeMaTHYECKOTO aHAIM3a » COCTaBJCHA B
COOTBETCTBUH CO CIIEAYIOIIUMHU JOKYMEHTaMHU:

1. @enepanbHblii 3akoH OoT 29.12.2012 No 273-®@3 «O06 o6pazoBanmu B Poccuiickoit
Denepauumn.
2. [Tpuka3z Munnpocsenieanst Poccun «O0 yTBepkIeHUH GeAepaTbHOI0 TOCYI1apCTBEHHOTO

00pa3zoBaTeNbHOIO CTaHIapTa CpeaHero ooIero oopasopanus» ot 17 mas 2012 r. Ne 413 (B pen.
[Tpukaza Munnpocsemenus Poccuu ot 12.08.2022 Ne 732)

3. [Ipukaz Munnpocsemenus Poccum ot 23.11.2022 Ne 1014 «OO6 yTBepkKaCHUH
denepanbHON 00pa30BATENBLHON MIPOTPAMMEI CPEAHETO 00IIEero 00pa3oBaHU.

4. ITocTtanoBnenue IJ1TaBHOrO roCylapCTBEHHOrO CaHUTapHOro Bpada Poccuiickon
Qeneparun ot 28.09.2020 Ne 28 «OO6 yrBepxkaenun canutapubix npasuin CIT 2.4.3648-20
«CaHUTApHO-3MUIEMHUOJIOTHYEeCKHEe TPeOOBAaHUS K OpraHW3aIUsM BOCIHUTAHUS W OOydYeHUS,
OT/bIXa M O03JI0pOBJICHUs neTedl u mojoaexmn» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
MpaBuia...»).

5. [TocranoBnenne [71aBHOro TroOCyIapCTBEHHOIO CaHUTapHOro Bpaua Poccuiickoii
Oeneparnuu ot 28 ssHBapst 2021 r. Ne 2 «O6 yTBepk/IeHUU CaHUTAPHBIX MpaBui U HopMm CaunlluH
1.2.3685-21 «I'urneHndeckrne HOPMATUBBI U TPEOOBAHUS K 00ECIIEUEHUIO O€30MaCHOCTH U (MIIN)
0€3BpEIHOCTH IS YeJI0BeKa (PaKTOPOB CPEbl OOMTAHUS.

6. Ilonmoxxenue o paboueit mporpamme MAOY rumuazuu No55 um. E.I'.Bépctkunoii r. Tomcka.
7. Vuebnsiii mman COO MAOY rumnaazuu No55 um. E.I'.Bépctkunoii r. Tomcka.

8. Kanennapusriii yueOnsrii rpaduk MAOY rumnazuu Ne55 um. E.I'.Bépctkunoii Ha 2023 -
2024 yueOHbIH TO.

VY4eOHblii Kypc «AnreOpa M Hayalla MaTEMaTHYECKOrO aHallM3a» SIBISETCS OJHUM U3
Haubosiee 3HAUYMMBIX B MPOTpPaMMe CpeIHero obimero obOpa3oBaHUs, MOCKOJIBKY, C OJHOMN
CTOPOHBI, OH OOecHe4YrBaeT WHCTPYMEHTANbHYIO 0a3y Jii H3Y4YeHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpOHBbI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBILIUICHHE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOEHHS HH(OPMATUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax pgaHHoOro y4yeOHOro Kypca
oOydaroluecss OBJA/I€BAIOT  YHHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHOH HayKH, KOTopas
dbopMynupyeT CBOM JOCTHKEHUSI B MAaTEMaTU4YeCKOi opme.

VY4eOHblil Kypc anreOpbpl U Hayal MaTEeMAaTUYECKOTO aHallM3a 3aKja/IbIBAeT OCHOBY MJIs
YCIENTHOTO OBJAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWOJOTMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMHA Pa3BUTHS DKOHOMUKH M OOIIECTBEHHOW >KWU3HHU, IMO3BOJSIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IHU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO HCIOJIB30BaTh UX IS
JanbHeWIero o0pa3oBaHHMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke BpeMms OBiIajeHue
a0CTPAaKTHBIMHU M JIOTHYECKH CTPOTUMU KOHCTPYKIMSIMHU alnreOpbl U MaTeMaTHIECKOTO aHaIu3a
pa3BUBAaeT YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, JIOKa3bIBAaTh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIIOIH30BaTh 0000IICHNE U
KOHKpETH3aInio, a0CTparupoBaHUE U aHAJIOTHIO0, (OPMUPYET KpEaTUBHOE U KPUTHUYECKOE
MBIIILJIEHHUE.

B xone usydeHus ydeOHOro Kypca «Anrebpa M Hayala MaTeMaTUYECKOTO aHAIHM3a»
oOydaronuecsi MOJy4YalOT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOEHUS MaTeMAaTHYECKUX MOJENed pEaNbHBIX CUTYaIllMi, HWHTEPIPETAIUN TOJTYISCHHBIX



pElIeHUH, 3HAKOMATCS C MPUMEpaMH MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIUMUCS MATEMAaTUIECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbI Kypc o0JNagaeT 3HAYMTEIBHBIM BOCHUTATEIHHBIM ITOTCHIIMAJIOM, KOTOPBIHA
peanu3yeTcsl Kak uepe3 ydeOHBIH MaTepual, CrocoOCTBYIOMIUN (OPMUPOBAHHIO HAYIHOTO
MHUpPOBO33PEHHUS, TaK H 4epe3 crneunpuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIFHON  KOHILIGHTpPAIlMd  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTYYCHHBIA pe3ysIbTarT.

B ocHoBe Meromumkm oOydeHHs ainreOpe M HadajaM MaTEMaTHYECKOTO aHaIHM3a JICKUT
JIeATEeTbHOCTHBIA MPUHIIUATI 00yUYEHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hadana MaTeMaTHIeCKOTO aHAIN3a) BBIICICHBI
CIIEIYIOIINE COJEPKATEIbHO-METOUYECKHe JHHUM: «Uucia W BbUUCICHUSY, «DYHKIHH WU
rpaduku», «YpaBHEHUS U HEpaBEHCTBay», «Havana MaremMaTudeckoro ananusa», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIC COIEPKATEIHLHO-METOAUYECKUE JIMHUHA H3YYAarOTCS Ha TPOTSHKCHUU
JIBYX JIeT OOyueHUs Ha YpOBHE CpPEIHEro oOIiero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
JIpyra ¥ TOCTENEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. JlaHHbIA y4eOHBI Kypc
ABIIIETCS. HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CoJep)KaHue HECKOJIBKHX
MaTeMaTUYECKUX JHUCHIUILINH, TaKUX Kak ajareOpa, TPUTOHOMETPHS, MAaTEeMATHUYCCKUI aHAIH3,
TEOpUsT MHOXKECTB, MareMaTH4YecKas Joruka u npyrue. [lo Mepe Toro kak oOydaromimecs
OBJIAJICBAIOT BCE Ooyiee IMPOKMM MATEMATHYECKUM allllaparoM, y HHUX TOCIECIOBATEIIEHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTHh MAaTEMAaTHYCCKYIO MOJIENb PEabHOM
CUTyallid, TPUMEHATh 3HAHUS, MOJTYYCHHBIE NMPU W3YYECHUH Y4EOHOTO Kypca, s pericHHs
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPeTHPOBATh
CBOM OTBET.

ConepkarenbHO-MeTOIMUECKass  JuHUS — «Yucna W BBIYMCIICHHS» — 3aBepliaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAayaTo Ha
ypOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeaHero odiero o6pasoBaHus ocodoe
BHUMaHUE yenseTcss (GOPMHPOBAHUIO HABBIKOB PAIMOHAILHBIX BBIYHCICHUH, BKIIOUAIONINX B
ce0sl UCTIOJTb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIIA, YMEHHE JCNaTh MPUKHUIIKY, BBITIOTHATH
pUOIMKEHHBIC BRIYUCIICHHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHHUS, pab0oTaTh C MAaTEMATHYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaroNIMMCSI MHOXECTBA HATYPAJIbHBIX, IEJBIX, PAIlMOHAIBHBIX U
JIEUCTBUTEIIBHBIX YHCEN JOMOJHSIIOTCS MHOKECTBOM KOMIUICKCHBIX YHMCEl. B KaXaoMm M3 3THX
MHO>KECTB PaCCMAaTPUBAIOTCSA CBOWCTBEHHBIE MY CIlelM(UUYECKUE 3a/1aui U OTepalluu: JeIeHre
HAIEJIO, OMNEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeNbIX YHCEN, OCOOble CBOMCTBa
paloHaIbHBIX U UPPAIMOHATBHBIX UYMCeN, apu(pMeTHyecKue omepaiuu, a TakKe H3BICUYCHUE
KOpDHSI ~ HATypaJbHOW CTENCHM HA  MHOXECTBE KOMIUICKCHBIX  4YHCEN.  bmaromaps
MOCJICIOBATEIHPHOMY — PAaCIIMPCHHUIO Kpyra HCIOJIB3YeMBIX YHCET H  3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX IMPUMEHCHHS JIJISl PEIICHUS PA3IMYHBIX 33729 (OpMHpYyeTCs MpeACTaBlIeHUE
0 €TMHCTBE MAaTEeMAaTHKH KaK HAyKH U €€ POJIH B IIOCTPOCHUH MOJIEIICH pealbHOTO MUPA, ITHPOKO
HCTIONB3YIOTCSI 0000IIeHIE U KOHKPETU3AIIHUS.

Jluans «YpaBHEHHS U HEPABEHCTBA» PeaJU3yeTCs] Ha MPOTSIKEHHH BCETO OOYYCHHs Ha
YpOBHE cpeaHero oOImero oOpa3oBaHMs, TIOCKOJIBKY B KaxaoMm paszaene I[Iporpammbl
MPEeyCMOTPEHO PEllIeHUEe COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaromnyecs OBIaJeBaOT
pa3IMYHBIME ~ METOJAMH PEUICHUS pPAHOHAIBHBIX, HWPPAUOHAIBHBIX, IOKA3aTCIIbHBIX,
Jorapu(pMHUECKAX U TPUTOHOMETPUICCKUX YPaBHEHHI, HEPABCHCTB M CHCTEM, a TAaKKe 3aJad,



cojepxalux napamerpsl. [losyuyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCA IPU HCCIEIOBAHUU
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUU MPHUKJIAIHBIX 33a4 U 334 Ha HaXOXKACHUE
HanOOJBIINX U HAMMEHBIINX 3HaYeHUN (yHKUMU. JlaHHas coneprkaTeiabHas JIMHUS BKIIOYAET B
ceOs1 Takke (GOpPMHUPOBAHHME YMEHHUH BBINONHATH PacuéThl Mo Qopmynam, Mpeodpa3zoBaHuUs
paLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TakKe BhIpAKECHUH,
coJepXkalux creneHu M Jorapudmel. briaromaps usyueHuro anreOpandeckoro Matepualna
IPOMCXOOUT JalbHEHIee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIICHUS
oOyuaromuxcsi, GOPMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PACCYKAECHUH, pabOThl ¢ CHMBOJIBHBIMU
(dbopmaMu, IpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeT 3QQGeKTUBHBIE HHCTPYMEHTHI JJIS1 PELICHHUS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a7a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxaTenbHo-MeToanYecKast TUHUS «DYHKIMU U TpaQUKH» TECHO MEPEIICTaeTCs C
OPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TOCKOJIbKY B  KAaKOM-TO  CMbICIE  3a1aéT
[OCJIEI0BATENbHOCTh ~ M3y4eHMsl  Marepuana. V3yuyeHue  CTENEHHOW, IOKa3aTesIbHOM,
JOrapu(pMHUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMHA, UX CBOMCTB U Ipa(UKOB, UCIIOIb30BaHUE
GyHKUMH Ui pelieHus 3a7ad U3 JPYyruxX Y4eOHbIX MPEIMETOB M pealbHOW JKU3HU TECHO
CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pEIIEHUEM ypaBHEHMH U HepaBeHCTB. Ilpu
3TOM OOJIbIIIOE BHUMaHUE yaeseTcs (OPMUPOBAHMIO YMEHHUS BBIpaXKaThb (QOpMYyIaMu
3aBHCUMOCTH MEXAY Pa3IUYHBIMUA BEIMYMHAMH, HCCIEI0BATH MOJYyYCHHbIC (DYHKIMH, CTPOUTH
ux rpadpuku. Matepuan 3TOH COJepKATENbHOW JIMHUM HAalelNeH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIUYMHAMH B Pa3inu4yHON (opme:
aHaJIUTUYECKOH, rpaduueckoil u cioBecHoM. Ero wusyueHwe crnocoOCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHUsS, CIIOCOOHOCTM K  OOOOIIEHUI0 M KOHKPETH3alUH,
UCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxatenpHast auHUsA «Haudana mareMaTHuecKoro aHajin3ay MO3BOJISET CYIIECTBEHHO
pacuIMpUTh KPYyr KaKk MaTeMaTU4YeCKHX, TaK M MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00yJaroluMcs,
TaK KaK y HUX MOSIBIISIETCS BO3MOKHOCTh CTPOUTH TPApUKHU CIOKHBIX (DYHKIHHA, ONPEAETsaTh UX
HanOOJIbIIE M HAUMEHBIIINE 3HAUCHHUS, BEIYUCIIATE TUIOMAAN GUTYp U OOBEMBI TE, HAXOAUTh
CKOPOCTM W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MAaTEMaTHYeCKHMX MOJeNIell peallbHbIX CHTyalud, IT03BOJISIET
HaXOJUTh HaWIyylllee pelleHUe B MPHUKIATHBIX, B TOM YHUCIE COLUAIBbHO-3KOHOMHUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOro aHajlnu3a CHOCOOCTBYET Ppa3BUTHUIO
abCcTpakTHOro, (OPMAIBHO-IOTUYECKOI0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUMN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U uckyccTBe. OOyuatromuecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJYIEHHBIX B XOJ/I€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 uX aBTOpax.

ConepxxarenpHO-MeTOANYECKass JHHAA «MHOXecTBA W JIOTHKa» BKIIOYaeT B ceOs
DJIEMEHTHl TEOPUU MHOXKECTB W MaTeMaTHYeCKOH JIOTUKHA. TeopeTHKO-MHOKECTBEHHBIE
IpEe/CTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeaarailoT Hauboiee
YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU U €€ MPHUIOKCHHH, OHM
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKHe TUCIUIIMHBI U UX MPUIIOKEHHS B eAnHoe 1enoe. [loaromy
BaXHO JIaTh BO3MOXHOCTH OOy4alolieMycs IMOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOW MaTeMaTHKH M HCIIOJNb30BaTh €ro JUIsl BBIPAXECHHS CBOWUX MBICHEH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh



00OCHOBaHMI U  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUiaM IOCTPOCHHS JOKa3aTeNbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MAaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOIMYECKOTO
MBIIUICHHUS] 00YYaIOIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTH4YeCKOr0  MOJEITUPOBaHHUSA, KOTOpble  MPHU3BAaHBl  CIOCOOCTBOBATH
(GbOpMUPOBAHHIO HABBIKOB IOCTPOCHMSI MOJENIed pealbHbIX CUTYyalluil, HCCIEIOBAHUSA STUX
MoJieJiell ¢ TOMOIIbBIO0 ammapara anreOpbl M MaTeMaTHYeCKOro aHaliu3a, HHTEpHpeTaruu
MOJIyYEHHBIX pe3yabTaToB. Takue 3aJaHus BIUIETEHbl B Ka)IbId U3 pa3leioB IMPOTPAMMBI,
IIOCKOJIBKY BEChb MaTepuaji y4eOHOro Kypca IIMPOKO UCIOJb3YETCs IS PELICHUS IPUKIIATHBIX
3agad. llpu pemeHun peanbHBIX MPAKTUUYECKMX 334ad  OOydaromMecs pa3BUBAIOT
HaOJI0aTEIbHOCT, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparnpoBaThCs, HCIOIb30BATh
aHaJOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh Mpobiemy. JlesarenbHOCTh MO (OPMHPOBAHUIO
HABBIKOB PEIICHUs MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE U3YUCHHSI BCEX TEM y4eOHOTro
Kypca «AnreOpa 1 Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hauana MaTeMaTHUYE€CKOTO aHAIN3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 yJaca B
HEJIEIIO).

B cootBercTBUUN C (penepanbHbIMM TPeOOBAaHUSAMH 10 OpPraHU3alUK OOy4YeHUSs, 3aJaHHBIMHU
®I'OC u IlpumepHoit pabouell mporpaMMoil BOCHHTaHUS, B paMKax JaHHOW IpOrpammbl
yUdTENb B XOJE OpPraHu3allMd YPOKOB U BHEYPOUHBIX 3aHATUI peaau3yeT CIEAYIOLIUE BHUbI
nesTeNbHOCTH ¢ yuétoM [IporpaMMbl BociuTaHuUs:

» YcraHaBiIMBaeT JOBEPUTCIBHBIC OTHONICHHSI MEXKIYy VYYHUTEIeM U OOYJarOIIMMHUCS,
CIOCOOCTBYIONTUX IMO3UTUBHOMY BOCIIPUSATHIO YUAIIUMHCS TPEOOBAHUHN U MIPOCHO yUUTEIS,

» [loOyxxmaer oOyuaronmmxcsi coONIOJIaTh Ha YPOKE OOMICTIPUHATHIE HOPMBI TOBEICHHS,
npaBuiia OOIIEHHSI CO CTAPIIUMHU (YUUTENSIMU) U CBEPCTHUKAMU (00YJarOIIUMHUCS );

» [lonnepkuBaeT B IETCKOM KOJUICKTHBE JCTIOBYIO, IPYKEITIOOHYIO atmMmochepy;

» Wuunuupyer oOydarommxcsi K OOCYXJICHHUIO, BBICKA3bIBAHUIO CBOETO MHEHHSI, BBIPAOOTKE
CBOETO OTHOIIIEHUS TI0 TTOBOJTY MOJIy9aeMOi Ha YPOKe CONHATLHO 3HAYNMOM WH()OPMAIIHH;

» CTpOUT BOCIHTATEIBHYIO JEATCIBHOCTh C YYETOM KYJIBTYPHBIX DPA3IMUUN  JCTEH,
MOJIOBO3PACTHBIX U HHIMBUYaTbHBIX OCOOCHHOCTEIH;

» llpuBnekaeT BHHMaHHE OOYyYalONIMXCS K IICHHOCTHOMY AacIleKTy HW3y4aeMbIX Ha YpOKe
SIBJICHUM, TIOHSITUH, TPUMEPOB;

» AHaIM3HUPYET peabHOe COCTOSHUE JIeNl B y4eOHOM KJlacce/TpyIile;

» Haxomut [EHHOCTHBIA acmeKT y4eOHOro 3HaHWS W WHQPOpPMANUU, OOECIeYHBaTh €ro
MOHUMAaHNEe 00YUYaIOITUMUCS;

» [lpuBnexaeT BHUMaHHE OOydarOIIMXCS K O0OCy)KZaeMoil Ha ypoke HH(OpMAIUH,
AKTHBH3UPOBATH MIO3HABATEIBHYIO JIEATSIIEHOCTh 00YJIarOIIHXCS;

» TloOyxmaer coOM0AaTh Ha YPOKE MPUHITUIIBI YISOHOUW MUCIMILTAHBI 1 CAMOOPTaHU3aIUH;

» CoTpyaHUYAeT ¢ IPYTHMH TIeIarOTHYeCKHMH PA0OTHUKAMH W JIPYTUMH CIEITUAIACTAMHU B
pEIIeHNN BOCIIMTATEIHHBIX 3a/1a4;

» Coznmaér B yueOHBIX Tpymmax (Kiacce, KpyKKe, CEKI[MH U T.[I.) pa3HOBO3PACTHBIC JETCKO-
B3pOCIIbIE OOIIHOCTH 00YYAIOIINXCS;



» Ynpapiser yueOHbIMU TPYIIIIAMH C IEJIBbI0 BOBJICYCHUST 00yUJarOIIUXCs B ITpoIiece 00yUeHHs U
BOCIIUTaHMSI, MOTUBUPYS UX YU€OHYIO-TIO3HABATEIBHYIO NESITEIHHOCTD;

» OpraHu3oBbIBaCT SKCKYPCHHU, IIOXO/Ibl M IKCIICAMUIINH U T.I1.;

» 3aluInaeT JOCTOMHCTBO M WHTEPEChl OOYYarOIIMXCs, MOMOraTh JAETSAM, OKa3aBIIUMCS B
KOH(JIMKTHOW CUTYallUH;

» OnupaeTcss Ha JKA3HCHHBIM ONBIT OOYYArOIIUXCS YYETOM BOCHHUTATENBHBIX 0a30BBIX
HanroHaNbHBIX 1eHHocTed (BHLL);

» OnupaeTcst Ha )KU3HEHHBIN OIBIT 00yYaroIIUXCsl, IPUBOJIS JICHCTBEHHBIC PUMEPHI, 00pa3kbl,
MeTadopbl — U3 OIM3KUX UM KHHT, (QUIBMOB, MYJIbTUKOB, KOMIIBIOTEPHBIX UTD;

» Bbicka3biBaeT CBOM HHTEpPEC K YBICUCHHSM, MEUTaM, JXM3HCHHBIM IUIaHAM, MpoOiieMam

JETeH/00yJaronuxcs B KOHTEKCTE COACpKaHUs YIeOHOTO TIPeMeTa;

[TpuBnekaeT BHUMaHue 00y4arOIUXCS K TYMaHUTAPHBIM MTpobieMaM o0IIecTBa;

Y VY

BocrnuTeiBaeT y 00y4arommxcsi 9yBCTBO YBAXKCHHUS K )KU3HU JIPYTHX JTFOACH U )KH3HU BOOOIIIE;

» PasBuBaer y 00y4aroniuxcs 03HaBaTeIbHYI0 aKTHBHOCTh, CAMOCTOSTEIIbHOCTh, HHUIIUATHUBY,
TBOPYECKHE CITIOCOOHOCTH;

» ®opmupyeT y 00y4aroIuxcs KyJIbTypy 3JJ0pPOBOTO M O€30IIaCHOTO 00pa3a KU3HU;

» OO6maercs ¢ oOydvarouumucs (B JIUaiiore), NMpHU3HABaTh WX JIOCTOMHCTBA, TMOHUMATh W
MPUHUMATH UX;

» Peamusyer Ha ypokax MOTHUBUPYIOIIMH TOTCHIMAN OMOpPA, pa3psHKaTh HAMPSHKEHHYIO
00CTaHOBKY B KJIacce;

» OmnmpaeTcsi Ha IEHHOCTHBIC OPHEHTHUPHI O0YJAIOIINXCS C YI€TOM BOCIUTATEIBHBIX 0a30BBIX
HalMoHaNbHBIX 1eHHocTei (BHLL);

» OnupaeTcsi Ha J>KU3HCHHBIM OINBIT OOYYAIONIMXCS, YTOYHSSI YTO OHU YHTAIOT, YTO OHH
CIIYIIAIOT, BO YTO OHU UTPAIOT, O 4YEM TOBOPSIT Ha MIEPEMEHAX, O UEM YaTATCA B CETHIX;

» AKIEHTHpYeT BHHMMaHWEe OOYyYaroIIMXCsl HAa HPABCTBEHHBIX MPOOJieMax, CBS3aHHBIX C
HAyYHBIMU OTKPBITUSIMU, U3y4aeMbIMU Ha YPOKE;

» Ilomoraer oOydJaromMMuCs B3TJISIHYTh Ha YY€OHBIH MaTepuan CKBO3b NMPU3MY YelloBeUeCKOM
LIEHHOCTH;

» YuuThIBaeT KyJIbTYpHBIC Pa3U4d OOYYAIONIUXCS, ITOJIOBO3PACTHBIE W WHIUBUIYATbHBIC
OCOOCHHOCTH JIeTEH;

» ®opmupyeT y 00y4aromUXCsl TPAKIAHCKYIO IMO3UIMI0, CIIOCOOHOCTh K TPYAY U JKU3HU B
YCIIOBUSX COBPEMEHHOT'O MUDA;

» Mogenmupyer Ha ypOKE CHTyallMd i BbIOOpa TIOCTYNKa OOydYaromMMHCS (TEKCTHI,
uHdporpaduka, BUJIEO U JIp.);

» Co31aét JOBEPUTEIbHBIN IICUXOJOTHICCKII KIIMMAT B KJIacce BO BPeMsl YpoKa.

COIEPKAHUE OBYYEHMUSA
10 KUIIACC

Yuciaa 1 BLIYMCIEHUS

Pannonansubie unciaa. OOBIKHOBEHHBIE M JIECATUYHBIE TPOOHU, TPOIEHTHI, OECKOHEUHBIE
nepuoanueckue Apoou. [Ipumenenune npoOeii 1 MPOIEHTOB ISl PEIICHUs MPUKIIATHBIX 3a71a9 U3
Pa3JIMYHBIX OTPaciieil 3HAHUN U PEaTbHON KU3HHU.



JelictButensHble uyncia. PampoHanmbHbIE W WppalMOHAIbHBIE 4Yucia. ApudMernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMU. MOIyib NEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOnm>kEHHbIE BBIUMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasareneM. bunom Heiotona. Mcnonbs3oBanue moaxoasiein Gopmbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

Crenenp ¢ panMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JACUCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm yucna. CoiicTa orapudma. J[ecaTHIHbIE H HATypATbHBIC JIOTAPU(PMBL.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC YHMCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHusI 1 HEPaBEeHCTBA

ToxnecTBa W TOXKIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LETIbIX U JPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM IE€peMEHHOH. JleneHne MHOrodjeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ rienbivMu kodddumuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIEHU U KOPHH.

UppanuonaneHple  ypaBHEeHUs. (OCHOBHBIE METOAbl PEUIEHHMS] HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI PELICHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemienne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro Te€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HA4YEHMS, IPUMEHEHNE OINPEIEINUTENS I PEIICHHUs] CUCTEMBI JIMHEHHBIX ypaBHEHUN. Pemienne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbI CUCTEMBI JINHEWHBIX ypaBHEHUH. MccinenoBanne nocTpoeHHON
MOJIEIIY C TOMOILBIO MaTPHUILL U OIIPEACIUTEICH.

[TocTpoeHne MaTeEMaTHUECKUX MOJENEH PEAJbHOM CUTyallud C IOMOILBIO YPAaBHEHHH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PEIICHHUI0O MaTeMaTHYECKMX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTe HayKu U peanbHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHKMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHkmuu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKINH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBa. UETHble M HeuéTHble QyHKuMU. [lepuognueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIMU. HanOomnbinee 1 HauMeHbIee
3HaYeHUs (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinas, kBagpaTUdHas U APOOHO-TMHENWHAsS QYyHKIIUUA. DJIEMEHTapHOE UCCIEA0BaHUE U
MOCTPOEHNE UX TPadUKOB.



CreneHHast QyHKIMSI ¢ HATypajdbHBIM W IENBIM Moka3arenem. EE cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduk KOpHA N-O CTerneHW Kak (PyHKIMH OOpaTHOM CTENeHH C HaTypalbHbIM
IIOKa3aTEJIEM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEIEICHUE TPUTOHOMETPUUECKUX (YHKLUH
YHCJIOBOI'O apryMEHTA.

@OyHKIMOHANIbHBIE 3aBUCUMOCTH B PEAJIbHBIX IIpoleccax U siBieHUsX. ['papuku peanbHbIX
3aBUCUMOCTEM.

Havyana mareMaTH4eCcKOro aHaJaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs MOCIIea0BaTeIbHOCTEH. MeTo I MaTeMaTHYECKON
MHIYKIUA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIIEIOBATEIBLHOCTH. VICTOpPUS BO3HHUKHOBEHUS
MaTEMaTUYECKOI0 aHaJIN3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeuHo — yObiBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUUECKONW HMPOrpecCUi.
JIuHelHbII W OKCHOHEHLMaNbHBIM pocT. Yucno e. Dopmyna CHOKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M uX cBoWcTBa. Toukm paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEPBAJOB UIS PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HETTPEPBIBHBIX (DYHKIWHN /TSl pEIICHUS 3a/1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIMK. OnpeieieHne, TeOMETPUISCKUN U (PU3HISCKUAN
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelnbHOH K rpaduky QyHKIuM.

[TpousBosHbIe 35eMeHTapHbIX QyHKIUH. [Ipon3BoaHas cyMMbl, TPOU3BEACHUS, YACTHOTO
U KOMITO3UIMU QYHKLIHUH.

MmuoxxecTBa H JIOTHKA

MHo0KecTBO, ONEpaly HaJl MHOXKECTBAMU M MX cBOMcTBa. Jluarpammsl Oiliepa—BenHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil OINHCAaHMs PEaJbHBIX NPOLECCOB M
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEeKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KUIIACC

Yucjia ¥ BBIYHCIEHHUSA

Hatypansaple um menple ywcna. [IpuMeHeHHWE TNPH3HAKOB JEIMMOCTH IIETBIX YHCEN,
HauOonbIui obmui nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (nanee — HOK),
OCTaTKOB ITO MOJYJIIO, allropuT™Ma EBKITMAA 115 penieHus 3a1a4 B [IENTbIX YHCIaX.

KommnekcHble uncna. AnreOpandeckas W TpUTOHOMETpudeckas (OpMBI  3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdecKkrue ornepalnuu ¢ KOMIUIEKCHBIMU Yuciamu. M3o00paxenue
KOMILJIEKCHBIX YMCeJl Ha KOOpAUHATHOH 1uiockocTH. @opmyrna Myaspa. KopHu nN-oit cTenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCEN Ul pelleHus (QU3HUECKUuX H
TE€OMETPUYECKUX 3a]1aY.

YpaBHeHus1 M HEpaBEeHCTBA



Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
clencTBUs. PaBHOCHIIBHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOILBIO TPUTOHOMETPUUECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcCHOBHBIE =~ METOABl  PEHIEHUSI CUCTEM M COBOKYIHOCTEH  paluOHaJIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX ypaBHEHUI.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHUECKUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEaIbHON JKHW3HM, MHTEPHPETALUs IOJTyYEHHBIX
pe3yNbTaTOB.

DOyHKUUM U rpapuku

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaUKU.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTreMaTH4ecKoro aHajam3a

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxnenrne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHU HeMPEePhIBHON (YHKIIUU Ha OTPE3KeE.

[IpuMeHeHre NpPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIErO PEIICHUS B MPHUKIAJAHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie 3IeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXA€HNS IEPBOOOPA3HBIX.

WHurerpan. I'eomeTpuyecknii cMbICI MHTErpaia. BerauciieHne onpeneséHHoro HHTerpaina
no popmyne Herotona-JlelioHuma.

[IpumeHeHne uHTErpaja Juis HaXOXKJIEHHUs IUIoUmaaed IUIOCKUX (Guryp u oO0bEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMK  OOydYarOmIeTocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOr0 OOIIeCTBa, MPEICTABICHHE O MaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJICHHUM, Mpolenyp TIpakJaHCKOro oOmiecTBa



(BBIOOpBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILLIEMY POCCUMCKOM MAaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUUCKON MaTeMaTHYECKOW IIKOJIbI, UCMOJb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTHIX, chepax SIKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE JYXOBHBIX IIGHHOCTEH  POCCHUCKOro  Hapoaa, CcHOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKu U JCSTENbHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyKIEHUl, BOCIHPHUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJu4yHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECAX 37I0POBOTO
u 0Oe30macHOro 0o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3nyeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPHU 3aAHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATEILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IICHHOCTH TPYI0JI00Us, HHTEpEC K pa3IH4HbIM cdepam
npohecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HaHHBIA BBIOOp Oynymielt mnpodeccuu © pealn30BBIBAaTH COOCTBEHHBIS
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYyJIbTYypbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO — XapakTepa  JKOJOTHMYECKUX  MpoOJieM, OpHEeHTalus Ha  [pPUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUN ISl pelIeHus 3ajad B 00JacTU OKPY>KAIOLIEH Cpelbl, MIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKW U OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKH Kak CQepbl
YEJIOBEUECKOW NESITENIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI [TUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHKU U MaTeMaTH4EeCKON KyJIbTYpOil Kak CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYUIECTBIISITh TPOCKTHYIO U UCCIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBIABJIATE MW XaPaAKTCPU30BATH CYHICCTBCHHLIC IPHU3HAKKW MATCMATUUYCCKHUX OG'LCKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACTCHUS  MOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALNUUA, OCHOBAHUSA [UIsi 000OIIeHUS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

BOCIPUHUMATh, (HOpPMYNIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIC, YaCTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus: B (pakTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX u YTBCPKACHUAX, npeajaratb KpUTCpUU JJISA BBISIBJICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

ACJIaTb BBIBOJbI C HCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJII0UYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIbI;

BbIOMpaTh CHocoO pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelicHuA, BI)I6I/IpaTI) Han60nee HOI[XO[[SIHII/IfI C y‘IéTOM CaMOCTOATCIIBHO BBIACIICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEeI0BATEIbCKUI MHCTPYMEHT TO3HAHUS, (POPMYIUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIIEIOBAaHUE 10
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBJIEHHUS, MPOLEcCa, BbIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHHNI];

IMPOrHO3UPOBATE BO3MOKHOC PA3BUTHC IIPOLCCCAa, a TAKKEC BbIABHUIaTh NPCAINIOJIOKCHUA O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelIeHus 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEMATU3UpPOBaTh W MHTEPHPETUPOBATh HH(OpPMALMIO pPa3IMYHBIX BHJIOB U  (QopM
MpeJICTaBICHHUS;

CTPYKTYypUpOBaTh  UHGOpMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAE&KHOCTh WHGPOPMAIMM TIO0 CaMOCTOSTENhHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Oo0wmenne:



BOCIIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH W LIEJISAMH
06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pCHUA B YCTHBIX W IMHMCBMCHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHUA II0 XOA4Y PpCHICHUA 3aladud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
pemraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA TOMCK PEIICHHUS, CONOCTABIATH CBOU
CYXICHHUS C CYXICHHSAMHU APYIUX YYaCTHHKOB JMAIOra, OOHApYKUBATh Pa3IMdue M CXOJCTBO
HO3UIHI, B KOPPEKTHOU opme POpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTABIATh PE3yIbTAaThl PELICHUsS 33/a4d, SKCIEPUMEHTAa, HCCIEIOBAaHMSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJITOPUTM pELIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pEIICHUH ¢ y4€TOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTEIBHBIX TIPOLIECCOB, WX pE3yabTaTOB, BIAJAETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U Pe3ybTaTa PEICHNsT MAaTeMaTHYECKOW 3aJ1auu;

HpPEBUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTh IIPH PEIIEHUM 3aJaud, BHOCHUTb
KOPPEKTHBBI B J€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHsSI PE3yJIbTaTOB ESATEIHHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W MHIMBUIYaIbHONH pabOTHI TpH
pelieHMH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHOM pPabOTHI, paclpelensTh BUIbl padOT, JOrOBapHBAThCs, OOCYXIaTh
npoliecc 1 pe3yabTaT paboThl, 00001aTh MHEHUS] HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOIHATH CBOKO 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce oOydaromuiicsi MOMYYHT CIEAYIOIIUE TpPEeIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM palboueill MporpaMMbl y4eOHOTo Kypca «Anredpa u Havana
MaTEeMaTHYeCKOTO aHAIN3ay:

Yuciaa 1 BLIYUCTICHHUS:



CcBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YNCII0, OECKOHEYHas! MEepUOIUecKast
IpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXECTBA PAallMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

OPUMEHSATH IPOOU U MPOLIEHTHI JUIs PEIICHHS MPUKIIAAHBIX 33]1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUH U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWJa OKPYIVIEHUs, NPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJIHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALYI0 (OpMY 3alHMCH AECUCTBUTEIbHBIX YMCEN AJIS pEIlEHHUs MPAKTHMYECKUX 3akad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAlIMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JiorapudM dYHcIa, ICCATUYHBIE M HATypajbHbIC
JorapudMmBbl;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOZHO  ONEpUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, YpaBHEHUE,  HEPABEHCTBO,
PaBHOCHJIbHBIE YPaBHEHHUS U yPaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

IPUMEHSTHh pa3JUYHbIE METOAbl PELIEHUS PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YPaBHEHHUM, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILIEHUS HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMM: MHOIOYJIEH OT OJHOW NEepPEeMEHHOW, MHOI'OWIEH C
HeJbIMU - KO3 QUUHUEHTaMH, KOPHM MHOTOWIEHA, IMPUMEHATh JEJIeHHEe MHOrowJieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHUH, MaTpuIa,
OnpeAeNnuTeNb MaTpullbl 2 X 2 U €ro TreOMEeTPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH sl PELIEeHUS]
CUCTEMbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh peajbHbIE CUTyallUd C MOMOIIbI) CHCTEMBbI
JUHEHHBIX YpaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIW C MOMOUIbI0 MAaTpull U
OIpEACINTENEH, UHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30oBaHus BBIPaKEHHIA;

BBIMOJIHATh  [PEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh  CBOWCTBA JIorapuMoB il IpeoOpa3oBaHUsl  JIOTapUPMUUECKHX
BBIPAKECHMI;

CBOOOJAHO  OMEpUPOBaTh  MOHATUSIMH:  HMppAallMOHAIbHBIE,  IOKa3aTeJIbHblE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAA IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHSTh
HeoOxoauMble (POPMYIIBI 17Is1 pELIEeHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;



MOJENIUPOBaTh pEaJIbHblE CUTYallMM Ha sA3bIKE anreOpbl, COCTAaBJIATh BbIPAXKEHUS,
yYpaBHEHMsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U ITPaPUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: (YHKIHSA, CIOCOOBI 3alaHUs (YHKINH, B3aUMHO
oOpaTtHble (QYyHKIIUK, KOMIO3UIMs (PyHKIUH, rpaduk (QYHKIMH, BBITOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PyHKITUH;

CBOOOJIHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPENENCHUs] M MHOXKECTBO 3HAYEHUH
(GyHKLIMHU, HYTU QYHKLIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbIIIee U HAMMEHBIIIEE 3HAaUeHNE (DYHKITUU HA POMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLUMU C HaTypajbHBIM U LEJBIM IOKa3areneM, rpapux
KOpHs N-0¥ CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM II0Ka3aTelIeM;

ONEepUpOBATh NOHATHAMM: JMHEWHas, KBajJpaTUyHas U ApoOHO-IMHEHHass (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, HCIIOIB30BATh UX IPAPUKH JUISI PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIPENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QYyHKIMHA A7 UCCIeI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLICHUH 3aJad U3 JPYTruX Yy4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTb (hopMyiamu
3aBUCUMOCTH MEXJly BETUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKkOHEYHO yObIBaroIlasi reOMEeTpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPEJICTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH TS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh TOHATHSAMH:  TIOCJIEAOBATENBHOCTh,  CIIOCOOBI  3a/aHUs
M0CJIEI0BATENbHOCTEN, MOHOTOHHbBIE M OrpPaHMYEHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMAaTh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajau3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OIIEPHPOBATH TOHATHEM: (DYHKIHS, HENpepbIBHAas Ha OTpPE3Ke, MPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TIepBas W BTOpas TPOHW3BOJHBIE (YHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO U KOMIIO3UIIMH JBYX
(byHKUUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKINH;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [T pelIeHns 3a/au.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH,



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar JJisl ONUCAHUSA PEaJbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: OIpEIeNeHHe, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTEeMaTH4YECKOro OOBEKTa, JOKa3aTeJbCTBO, PABHOCHIbHBIC YypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOydenums B 11 kijacce oOydaromuics MONYYUT CIEAYIOIINE MPEIMETHBIC
pe3yibTaThl MO OTJACJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «AusreOpa v Havaia
MaTEMaTHYECKOTO aHAIIU3a»!

Yucia U BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HaTYypaJIbHBIX M LENbIX YHMCEN, UCIIOIB30BaTh NMPU3HAKU Aeaumoctu nenslx yucen, HOJ[ n HOK
HaTypaJbHBIX YMCEN IS PEIICHM 3a1a4, IPUMEHATh alroput™ EBKima;

CBOOOJTHO OTNEPUPOBAThH MOHATUEM OCTATKa MO0 MOJYJIIO, 3alIUCHIBATh HATYPAJIbHBIC YHCIIA
B PA3JIMYHBIX TIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHBIE YHCIIA B aNre0pandyeckoil 1 TpUroHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHHUs M HEPABEHCTBA:

CBOOOZHO  ONEpUPOBATH  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHblE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX MEPEXOI0B;

OCYILIECTBIISATH OTOOP KOPHEN IIPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
HE00X01uMble (POPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUIl U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEU
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;

pemarh panuoHaNbHBIE, HWpPpPALMOHAIbHBIE, [IOKa3aTeJbHbIe, JIOTapuPMHUUECKUEe U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U ITapaMeTPBhL;

IPUMEHSTH TpapUuecKre METObI ISl PeLIEHUs] YpaBHEHUI U HEPABEHCTB, a TakXKe 3a/1a4y
C mapaMeTpaMu;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe anredpbl, COCTAaBIATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJaud, HUCCIENOBATH IIOCTPOCHHBIE
MO/IENIU C UCIIOJIB30BAHUEM alllapaTa ajareOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTar.

DyHKIUHA U TPaPUKH:

CTPOUTH rpa@UKU KOMMO3UIMHU (YHKIUN C IMOMOIIBIO AJIEMEHTApHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (YHKIIMIA;

CTPOUTh TeoMeTpHueckue oOpa3bl ypaBHEHUH M HEPAaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

HCIIOJIb30BaTh IPOU3BOJHYIO JUIS HCCIeAOBaHHUS (QYHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI;



HAXOJUTh HanOOJIbIIIee U HAMMEHbIIIee 3HaUeHHs (DYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

MCIIOJIb30BATh MPOW3BOIHYIO ISl HAXOXKIACHHSI HAWIYYIIErO PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPAPUKOM;

CBOOOIHO OTNIEPUPOBATH MOHSATUSIMU: TIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPAJl, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JlelOuuma;

HAXOJUTh IJIONIA U ITIOCKUX (PUTYP U 0OBEMBI TEJ C TIOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
muddepeHIMATbHBIX YPaBHEHHUI,

peliaTh NMPUKIAJHBIE 33Ja49i, B TOM YHCJIE COIMATBbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoTshI padoThI
pecypcsbl
1 [ToBTOpenue kypca anredpsl 7-9-ro kinacca 10 1
MHOXECTBO 1EHCTBUTEIIBHBIX YACEIL.
5 MHorounensl. PaninoHanbHble ypaBHEHUS U 21 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
3 Oynkun u rpaduku. CrenenHas GyHKIUs C 11 1
L[eJIBIM TIOKa3aTesIeM
4 Apudmernueckuit KopeHb N-0if CTENEHH. 11 1
HppaumonanbHble ypaBHEHUS
5 IToka3zarenbHas pyHkuus. [lokasarenbHble 3 1
YpaBHEHUs
6 Jlorapudmuueckas GyHKIUS. 16 1
Jlorapudmuueckue ypaBHEHUs
7 Tpuronomerpruyeckue BeIpaxxeHUs U 29 1
ypaBHEHUs
8 ITocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 19 1
10 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 8 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 [ToBTOpenue kypca 10 kiacca. 10 1
5 I/ICCJIGZ[OBaHI:IG (GYHKIH C TOMOIIBIO 18 1
IIPOU3BOIHOM
3 [TepBooOpa3Hast 1 HHTETpa 12 1
4 I'paduxu TPUTOHOMETPHUYECKUX ()YHKITHIA. 13 1
Tpuronomerpruyeckue HepaBeHCTBA
5 WppanmonanbHble, OKa3aTEIbHbBIE U 21 1
norapuMuUecKrue HepaBEeHCTBA
6 KommiekcHbie uncna 10 1
7 HatypanbHble u 1ienble uncia 8 1
CucreMsl palliOHaIbHBIX, UPPALUOHATBHBIX
8 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
YpaBHEHUU
9 3aza4yu ¢ napaMmeTpamu 16 1
10 HOBTOP@HI/I@, 000011IeHHEe, CUCTEMATH3 IS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

Anrebpa u Hauana aHanu3a. 10 kimacc. B 2 4. U.1: yueOHUK n71s1 00111€00pa3oBaTEIbHBIX
yupexaenuii (6a3oBbiil u yriyoneHusiii ypoBHH) / A.I'. Mopakosuy, [1.B.Ceménos. -
M.:Muemo3suna, 2019
Anrebpa 1 Hauana aHanm3a. 10 kirace. B 2 4. Y.2: 3amauynuk a1 001eo0pa3oBaTeIbHbIX
yupexaenuit (6a3oBblil u yriyonennsiii yposan) / A.I'. Mopakosuy u ap.; oz pena. Al
Mopakosuya. - M.:Muemo3uHa, 2019
Anrebpa u Havaslia mMaremMaTH4eckoro aHanmuza. 11 kmacc. B 2 4. Y.1: yueOHUK it
ydamuxcs o01eo0pa3oBaTebHbIX yUpexacHUN (0a30BbIA M yriyOJICHHBIH YPOBHH) /
A.I'. Mopaxosuy, I1.B.Ceménos. - M.:Muemo3zuna, 2020
Anrebpa W Hayanma matemMaTudeckoro aHanmza. 11 kmacc. B 2 4. Y.2: 3amaynuk s
yuammxcs 001eo0pa3oBaTeNbHbIX yUpexkAeHU (0a30BbId U YriyOJeHHBIA ypoBHH) /
A.I'. Mopaxosuu u ap.; nox pen. A.I'. Mopakosuya. - M.:Muemosuna, 2020

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa u Havaima Maremathdeckoro ananmsza. 10 kmacc. YueOHHK. YTiyOJieHHBIN
ypoBeHb./A. T'. Mep3snsk u ap.; M. [Ipoceemenue, 2023
Anrebpa M Havaja MaTemMaThdyeckoro aHaiausza. 11 kmacc. YueOHMK. YTiayOsieHHBIN
ypoBeHb./A. I'. Mepansk u ap.; M. [Ipocsemienue, 2023
Anrebpa u Havana ananu3za: yueb. s 10-11 k1. oGmieo6paszoBar. yupexaeHHi
/L. A.Amumos, FO.M.Komnsirus, FO.B.Cunopos u np.—M.:IIpocsemenne,2005.
Anrebpa n Havana aHanu3a: YueO. s 10-11 k. obmeoOpaszoar. yupexaenuit /A.H.
Konmoropos, A.M. A6pamos, O.I1. Jynuunsia u ap.—M.:IIpocsemenue,2003
Anrebpa n matemarnueckuid ananus Uit 10,11 kiacca: Yue6. mocobue 11s ydamumxcst
HIK. ¥ KJIACCOB ¢ yray0:. n3yd. MatemaTuku / Bunenkun H.A. u ap.
—M.:IIpocBemienue, 2005
Paiixmuct P.b. I'paduxu Qpynkuumii: 3anaun u ynpaxuenus. — M.: llxona-ITpecc, 1997
(Cepus «IIIAHC» — «I1Ikona Abutypuenrta: Hayuucek cam»)
Maremaruka. 3agaun ¢ mapamerpamu / CocraButens: CokosnoB b.B. — Tomck: TI'Y,
2003
AxrepueB C.I1. 3agaun Ha makcumyMm 1 MuHuMyM. — CI16.: BXB — [TerepOypr, 2005
Anrebpa n Hauvana a"anusa. 10 kiaacc. CamocTosiTenbHbIe pabOTHL: y4el. mocodue as
obmreoOpasoBar. yupexaenuii / JI.A.

Anexcanaposa; nof pen. A.I'. Mopakosuua —M.:Muemo3una,2007.
Anrebpa u Hauvana anamu3a. 10-11 kmaccel: TeMaTH4ecKue TECThl M 3a4€Thl IS
obmieoOpazopar. yupexaenuit / JI.O.Jlenumena, T.A.KopemkoBa; mox pem. A.l.
MopakoBuya —M.:Muemo3una,2007.
Anrebpa u Hadana ananuza. 10-11 kmaccel. KonTponbsHbie paboThI A1 0011eo0pa3oBar.
yupexaenuit / A.I'. Mopakosud, E.E. Tynsunnckas —M.:Muemo3una,2007.



3uB B.I'., Tonpauu B.A. Jlunaktuueckue MaTepualbl Mo anreOpe W HadajlaM aHaiu3a
g 10, 11 xmacca. — CII0.: «YePo-na-Hese»,2005.

Epmosa A.Il., T'onoGopoasko B.B. CamocTosiTennbHbIe W KOHTPOJBbHBIE PabOTHI IO
anreOpe u Havanam aHanu3a st 10-11 kmaccoB. — M.: Mnekca, 2011.

Junaktuueckue marepuaibl 1o anreOpe W Hadanmam aHanmu3a s 10, 11 ximacca
obmieoOpazoBarenbHbIx yupexacauii /| M.U. 1labyaun, M.B.TkaueBa, H.E.®enoposa,
P.I''T'azapstn — M.: IIpocsemenue, 2005.

C.M.Caakse u np. 3agaun 1o anredpe u Hayanam ananusa, 10-11km.

I'.JI.I'netizep. Yuebnoe mocodue. Anredpa v Havajia aHAIHM3a.

M.U.bammakoB. Anrebpa u Hayana aHanuza, 10-11.

M.N.11abynuH. MaremaTuka 1Ji NOCTYAIOIIMUX B By3bl. Y PABHEHMS U CUCTEMBI
YpaBHEHUU.

M.N.11abynuH. MaremaTuka AJi NOCTyNaroIKX B By3bl. HepaBeHCcTBa U cucTeMbl
HEPABEHCTB.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://ege.sdamgia.ru/

https://alexlarin.net/
https://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=AC437B34557F88EA4115D2
F374BOA07B

https://statgrad.org/#administrative/

https://uchi.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.desmos.com/?lang=ru

https://www.yaklass.ru/
https://math.ru/lib/ser/plm?n=20&page=1&0=0&0 by=num



https://ege.sdamgia.ru/
https://alexlarin.net/
https://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
https://statgrad.org/#administrative/
https://uchi.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.desmos.com/?lang=ru
https://www.yaklass.ru/
https://math.ru/lib/ser/plm?n=20&page=1&o=0&o_by=num
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