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HHOACHUTEJBHASA 3AIINCKA

YueOHbIii Kypc «AureOpa ¥ Hadalla MaTEeMAaTHYECKOTO aHajlu3a» SBIIACTCS OJHUM M3 HambOoyiee 3HAYMMBIX B
mporpamMme CpeHero o0mero oopa3oBaHus, MOCKOIBKY, C OJHOW CTOPOHBI, OH O0ECIEeYNBAECT HHCTPYMEHTAIBHYIO 0a3y
IUI W3YYCHHS BCEX €CTEeCTBEHHO-HAyYHBIX KypCOB, a C JAPYrodl CTOPOHBI, (OPMHUPYET JOTUYECKOE W abCTpaKTHOE
MBIIIUICHHE OO0YyYalouIuxcs Ha YypOBHE, HEOOXOAUMOM JJIi OCBOSHHS HWH(OPMATHUKH, OOIIECTBO3HAHUS, WCTOPHH,
CJIOBECHOCTH M JIPYTMX JIUCIUIUIMH. B paMkax JaHHOTo y4eOHOTo Kypca OOydaroniuecs OBJIAJICBAIOT YHHBEPCATLHBIM
SI3BIKOM COBPEMEHHOM HAayKH, KOTOpasi POPMYIIHPYET CBOU JOCTH)KCHHS B MaTeMaTHUECKOH opMme.

Y4eOHbIii Kypc anreOpbl M HayaJl MaTeMaTHYECKOrO aHajn3a 3aKJIaJblBaeT OCHOBY IS YCIEIIHOTO OBIIAICHHS
3aKOHaMU (U3HUKH, XUMHH, OMOJIOTHH, TOHUMaHUs OCHOBHBIX TCHJCHIIUN Pa3BUTHS YKOHOMHUKH U OOIIECTBEHHOMN JKU3HH,
TI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HUCIIOJIb30BATh UX IS
JTaJIbHEHIIero 00pa3oBaHus U B IMOBCEAHCBHOW JKU3HH. B TO ke BpeMs OBIIaficHHE aOCTPaKTHBIMH M JIOTHYECKH CTPOTHMHU
KOHCTPYKIUSMHU anreOpbl U MAaTeMaTHYEeCKOTO aHalli3a pa3BHBACT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
WMCTUHHOCTbD, JIOKa3bIBaTh YTBEPKIACHUS C MOMOIIBI0 UHIAYKIIMH W PACCYXAaTh NEAYKTUBHO, UCTIOIL30BaTh 0000IICHUE U
KOHKPETHU3aInIo, abcTparnpoBaHue U aHAJIOTHIO, (GOPMUPYET KPEaTHBHOE U KPUTHUECKOE MBIIIICHHUE.

B xoje u3yueHus yueOHOro Kypca «Anredpa u Hadalla MaTeMaTHIEeCKOTO aHAIN3ay» 00yJaroNuecs MOyJaroT HOBBIH
OIBIT pENICHHS MPUKIAJIHBIX 3a]1ad, CaMOCTOSATEIHHOIO IMOCTPOCHHUS MaTEMaTHYCCKMX MOJIEICH pealbHBIX CHUTYaIlHi,
WHTEPIIPETAIIMH TIOJTYYSHHBIX PEIICHUH, 3HAKOMSTCS C TPUMEpaMH MaTeMaTHISCKUX 3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKE
M UCKYCCTBE, C BBIJAIOIIMMHUCS MATEMAaTHIECKIMH OTKPBITUSMHU U UX aBTOPAMHU.

Y4eOHbIi Kypc 0071a/1aeT 3HAYUTEIBHBIM BOCTIMTATEIHHBIM MTOTEHIIMATIOM, KOTOPBIN peain3yeTcs Kak depe3 ydeOHBIH
MaTepHaJ, CIIOCOOCTBYIOMIHA (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK M Uyepe3 Ceu(PHUKY YIeOHOU IeATeTbHOCTH,
TpeOyIOIeH MPOJODKUTEILHOW KOHIICHTPAIMd BHUMAHMS, CaMOCTOSITCIIBHOCTH, aKKYpPaTHOCTH M OTBETCTBCHHOCTH 32
MOJIYYEHHBIN PE3yJIbTar.

B ocHoBe Meromukum oOydeHHs anreOpe W HadyajaM MaTeMAaTHYECKOTO aHaln3a JICKUT ACSTeTbHOCTHBIM MPUHITHI
0o0yueHus.

B crpykrype yueOHOrOo Kypca «AnreOpa W Hadajga MaTEeMaTHYECKOTO aHalM3a» BBIJICICHBI CIICAYIONIHE
COJIEPKATEIIPHO-METOANYCCKHE JIMHUU: «Hucina u BeIMUCIICHUD», «DYyHKIIUU U Tpadukm», «YpaBHEHUS W HEPaBEHCTBAY,
«Hauama marematndeckoro aHanmza», «MHOXECTBa U JIOTHKa». Bce OCHOBHBIE COAEP)KATEIHLHO-METOIUYCCKUE JTHHHUU
M3y4aloTCs Ha MPOTSHKEHUH JIBYX JIeT 0Oy4eHHs Ha YPOBHE CpeaHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOMOIHSS APYT



Apyra ¥ TOCTEIEHHO HACHIAsSCh HOBBIMH TEeMaMH M pa3jieiaMu. JaHHBIN ydeOHBI Kypc SIBIISIETCS MWHTETPATUBHBIM,
MOCKOJIbKY OOBEIMHSET B ce0e CoJep)KaHWE HECKONbKMX MaTeMaTHUeCKUX JHCHUIUIMH, TakKux Kak anre0pa,
TPUTOHOMETPHsI, MATEMAaTUYECKUN aHajn3, TEOPUS MHOXKECTB, MaTeMaThdeckas Jioruka u japyrue. [lo mepe Toro kak
oOyuJaromuecs: OBlaieBaloT BCE OoJiee MUPOKUM MATEeMAaTHYECKUM amiiapaToM, Y HUX IOCIEI0BATEIbHO (OPMHUPYETCS U
COBEPILIEHCTBYETCSI YMEHHE CTPOUTH MATEMATHUECKYIO MOJEIb pealbHON CHTyallud, IPUMEHSTh 3HAHUS, TIOJTYYCHHBIC ITPH
U3yYeHUN YYeOHOTro Kypca, Ui PEIICHUsS CaMOCTOSATENBHO C(HOPMYITUPOBAHHON MaTeMaTHYeCKOW 3aJadd, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOIMYeCKast TUHUS «Uucna ¥ BEIYUCICHHS» 3aBepinaeT (popMUpoBaHNE HABBIKOB MCIIOIB30BAHUS
JIEHCTBUTEIBHBIX YUCEN, KOTOPOE OBIJI0 HAYaTO HAa YPOBHE OCHOBHOTO 001Iero oopa3oBanus. Ha ypoBHe cpennero o01iero
oOpa3zoBaHus 0c000€ BHUMAHUE YAeNseTcss (POPMUPOBAHUIO HABBIKOB PAIlMOHALHBIX BBIYHCICHUHN, BKIIOYAIOMIUX B CEOsI
WCIIOJIb30BaHUE PA3IMYHBIX (POPM 3aMUCH YMCIIA, YMEHHE JeNaTh NMPHUKUAKY, BHITOIHATH MPUOIMKEHHBIC BHIUMCICHHUS,
OIICHMBATh YHCIIOBBIC BBIPAKEHUS, padOTaTh C MaTeMaTHYECKUMH KOHCTAaHTAaMHU. 3HAKOMbIe OOydYaromMMCs MHOKECTBa
HATYpaJIbHBIX, IENbIX, PAIlMOHATBHBIX U JCUCTBUTEIBHBIX YHCEN OTOJIHIIOTCS MHOXXECTBOM KOMIUIEKCHBIX ducel. B
KaXXJIOM U3 3TUX MHOXECTB PACCMAaTPHUBAIOTCS CBOWCTBEHHBIC €My CIEIU(PUUECKUE 3a]a4ud U OTIepalliu: AeJICHHE HalleJo,
ONIEPUPOBAHNE OCTATKAMH HAa MHOKECTBE IIEJIBIX YMCEN, 0COObIE CBOMCTBA pAIlMOHAIBHBIX M HPPALNMOHAIBHBIX YHCET,
apu(METHUCCKUE OIEpalliy, a TAKXKE W3BJICUCHUEC KOPHS HATYPaJbHOW CTENCHH HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
bnaromapst mocnenoBaTeIbHOMY pPACHIMPEHHIO Kpyra HCIOJIB3YEMbIX YHCEI W 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MPUMEHEHUS [T PEeIICHUS Pa3InIHBIX 3a7a9 (GOpMHUpYETCs MPEACTaBIICHUE O SIMHCTBE MATEMATHKN KaK HAYKH M €€ poJIn
B TIOCTPOCHHUH MOJIENIEH peabHOTO MUPA, IIUPOKO MCIIOIB3YIOTCS 0000IIeHIe U KOHKPETH3AIHS.

JIuaust «YpaBHEHUS W HEPABEHCTBAa» PEAM3yeTCs Ha MPOTSHKEHUH BCErO OOYYCHHs Ha YPOBHE CPEIHErO OOIIero
oOpa3oBaHMsI, TOCKOJBKY B KaxaoM pasaene IIporpaMMbel TpemycMOTPEHO pEIIeHHe COOTBETCTBYIONIMX 3agad. B
pe3ynbTaTe OOydYarompecs: OBJIAJIEBalOT PA3NMYHBIMA METOJAMHU  PEIICHHs pallMOHAIbHBIX, HWPPAIMOHAIHHBIX,
MOKA3aTeNbHBIX, JOTApUPMHUUECKUX M TPUTOHOMETPHYECKUX YpaBHEHUWI, HEPABEHCTB W CHCTEM, a Takxke 3ajad,
cojepkamux mapamerpsl. [lomydyeHHBIE YMEHHS IIMPOKO HCHOJB3YIOTCS TPU HCCICJOBAHWU (PYHKIUI C MOMOIIBIO
MPOU3BOJIHOM, MPH PEUICHUM TMPHUKIATHBIX 337a4 W 3aJa4 Ha HaXOXKJICHUE HAWOOJIBIIMX W HAaUMEHBIIUX 3HAYCHUM
¢byukuuu. JlaHHas cojaepkaTelibHAs JIMHUS BKJIIOYAET B ceOs Takke (OpMHUpPOBaHWUE YMEHUH BBIMOJHATH PACUETHI MO
dbopMynaM, TpeoOpa3oBaHUsA pAIMOHATBHBIX, HMPPANMOHANBHBIX M TPUTOHOMETPHUYECKHX BBIPAKEHUH, a Takke
BBIPOKEHUH, COJEPXKAIINX CTEIEeHW W JorapudMbl. brarogaps W3ydeHWI0 aireOpanveckoro marepuana IPOUCXOIUT
JaJIbHEHIIIee pa3BUTHE aQJITOPUTMHUYECKOIO W aOCTPaKTHOTO MBINUICHUS oOOydaromuxcs, (OpPMHUPYIOTCS HAaBBIKA
JCIyKTHUBHBIX PACCYXICHUH, pabOThl ¢ CHMBOJIBHBIMH (hOpMaMH, TPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B



BUJE PABEHCTB W HEpaBeHCTB. AnreOpa mnpeanaraer >QQeKTUBHbIE HHCTPYMEHTHI IS PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HaTrJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK S3bIKa HAYKH.

CopepxarenpHo-MeToAnYeCcKask TUHUSA «DyHKIMU U TpadUKU» TECHO NEPEIJIETAETCS C APYTUMU JUHUAMHU y4eOHOTO
Kypca, IOCKOJbKY B KakKOM-TO CMBICJIE 3aJaéT MOCIEAOBATEIbHOCTh HM3YYEHMs] Marepuana. V3ydeHue CTeneHHOW,
MOKa3aTeIbHOM, JOrapu(MUIECKON U TPUTOHOMETPUUYECKUX (DYHKIUI, UX CBOWCTB U rpaduKOB, UCIOJIb30BaHNE (PyHKINN
JUIA pelIeHUs 3a7a4 U3 APYTUX YYeOHBIX MPEAMETOB U PEaTbHOM KU3HU TECHO CBS3aHO KaK C MAaTeMAaTUYECKUM aHaJIH30M,
TaKk M C pEUICHHMEM YypaBHEHUN M HepaBeHCTB. [Ipu 3ToM Oosbplioe BHUMaHME yaenseTcs (OPMHUPOBAHHMIO YMEHMS
BbIpaXKaTh (POPMyJIaMH 3aBUCUMOCTH MEXAY Pa3IU4YHbIMU BEIUYMHAMHU, UCCIIEI0BATh MOIYYEHHbIE (PYHKIIUN, CTPOUTH UX
rpaduku. Martepuan 3Tol coaepKaTeabHOW JTUHUM HalleJIeH Ha Pa3BUTHUE YMEHUN W HABBIKOB, MO3BOJISIOIIMX BBIPAXAThb
3aBHCHUMOCTH MEXIy BETUYMHAMU B Pa3IMYHON (opme: aHaTMTHUYeCcKOW, rpadudeckoil u cioBecHoil. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO MBILIUICHHS], CHOCOOHOCTH K OOOOILEHUIO U KOHKPETU3ALMU, UCTIOIb30BAHUIO
AHaJIOTUM.

ConepxarenpHass nuHusA «Hadasa MareMaTHyeckoro aHajin3a» I03BOJISET CYIIECTBEHHO PACUIMPUTHh KPYr Kak
MaTEeMaTHYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYITHBIX 00yJalomUMCs, TaK KaK Y HUX MOSBIISETCS BO3MOKHOCTh CTPOUTD
rpaduky CIOXKHBIX (DYHKIUH, OMPENENATh MX HAUOOJbIINE M HAaUMEHBIIME 3HAYCHMsSI, BBIUYUCIATH IUIOMIAAU (QuUryp u
O0OBEMBI TE€J, HAaXOOUTh CKOPOCTHM M YCKOpPEHMs MpoueccoB. JlaHHasg copaepkKaTenbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHMSI MATEMAaTUYECKUX MOJEIEU peabHBbIX CUTYalMi, IMO3BOJSET HAXOAUTh HAWUIIyylllee pEelICHUE B
MPUKJIAAHBIX, B TOM YHUCJE COLMAIBHO-DKOHOMHYECKHUX, 33Ja4ax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTHYECKOr0 aHalIu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-JIOTMYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HcKyccTBe. OOy4daromuecs y3HalOT O BbIIAIOIIUXCS
pe3ynbTaTax, HOJy4eHHBIX B XOJI€ pa3BUTHS MATEMATUKU KaK HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKAs! JIMHUSA «MHOXKECTBa U JIOTHMKA» BKJIIOYAET B CEOsl 3JIEMEHTHI TEOPUM MHOXXECTB U
MaTe€MaTUYECKON JOTUKH. TeOopeTUKO-MHOXECTBEHHBIE TIPEICTABICHNS IPOHU3BIBAIOT BECh KyPC IIKOJIBbHON MaTEMaTUKH U
npenaraloT HamOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHAIOMIMNA BCE pas3felibl MaTeMaTUKH U €€ MPHIOKEHUW, OHHU
CBA3BIBAIOT pAa3HbIC MATEMAaTUYECKUE IJUCLHUIUIMHBI M HUX NPWIOXKEHUS B enuHoe nenoe. lloatomMy BakHO naTh
BO3MO)KHOCTh 0OY4YaroIieMycsi IOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM MATEMAaTUKHU M HCIIOJIb30BATh
€ro Ui BBIPAXKCHUS CBOMX MBbICHEH. JlpyrMM BaKHBIM IIPU3HAKOM MAaTEMaTUKM KaK HAyKd CIENyeT INpHU3HATh
CBOMCTBEHHYIO €il CTpPOrocTb OOOCHOBAaHMN M CJEIOBAHUE ONPEACIEHHBIM IpaBUIaM IOCTPOCHUS JOKa3aTeNIbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MaTE€MaTH4YE€CKOW JIOTUKH CIMOCOOCTBYET Pa3BUTHUIO JIOTHUYECKOIO MBILIUICHUS O0YyYaroluXcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYXACHHUS HA OCHOBE JIOTMYECKUX MPaBUi, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHHUS.



B yuebHOM Kkypce «Anre6pa um Hayanma MaTeMaTHUYECKOTO aHajin3a» MPHUCYTCTBYIOT OCHOBBI MAaT€MaTH4YE€CKOTrO
MOJICIUPOBAaHUS, KOTOpPbIE IPHU3BAaHBl CIIOCOOCTBOBaTh (POPMHUPOBAHMIO HABBIKOB IIOCTPOCHHUS MOJENEH peabHbIX
CUTYyallMii, UCCIIEOBAHUS 3TUX MOJENIeH ¢ MOMOUIbIO anmaparta anredopsl 1 MaTeMaTHYECKOTO aHaJIM3a, UHTEPIpETaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbI M3 pa3AesioB MPOrpaMMbl, IMOCKOJBKY BECh MaTepHuall
y4eOHOro Kypca IMIMPOKO UCHOB3YETCs ISl PEelIeHUsl MPUKIAAHbIX 3a1ad. [lpu pemeHnn peaibHbIX MPaKTUYECKUX 3a]1a4
oOyuaroluecs: pa3BUBAIOT HAOIOJATEIBHOCTh, YMEHUE HAXOJIWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIb30BAThH
aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MpodiaeMy. JlearenbHoCTh 1Mo (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3aJ]a4 OpraHu3yeTcs B MpoIlecce U3yYeHHs BCeX TeM yueOHOro Kypca «Anredpa v Hauaina MaTeMaTH4YEeCKOTO aHaJIM3ay.

Ha uzyuenue yueOHOro Kypca «Anredpa n Hauajga MaTeMaTHYECKOro aHanu3a» oTBoautcs B 11 kmacce — 136 yacos
(4 yaca B HeZIEIIO).



COJEPXAHUE OBYUYEHUA
11 KJTACC

Yucaa v BIYMCICHUSA

HatypanpHbie u nensle yucna. [IpuMeHeHne NPU3HAKOB JEIMMOCTH LIEJIBIX
yuces, HauOosbmuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOlee
kpaTtHoe (nanee — HOK), octatkoB no Moaymto, anropurMa EBknnja aiis pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble umcna. AnrebOpanyeckas W TPUTOHOMETpPHUYECKas (POPMBI
3alMCH KOMIUIEKCHOIO 4Hcia. ApudMeTHyecKkue ornepanuu ¢ KOMIUIEKCHBIMU
yucaamMu. M300pakeHHuEe KOMIUJIEKCHBIX YHMCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn uM3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEJ I pelieHus: (U3NMUECKUX U TE€OMETPUUECKHX 3aj1au.

YpaBHeHMs U HEpaBeHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPAaBEHCTB. PaBHOCHIIBHBIC
CUCTEMBI Y CUCTEMBI-CJIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS] CUCTEM M COBOKYMHOCTEW palHOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUYECKIX YPAaBHEHUH.

YpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C [IapAMETPAMH.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W HEPAaBEHCTB K  PEILICHHIO
MaTeMaTHUECKUX 3aJlad U 3a/ad U3 Pa3lUYHbIX oOJacTed HayKd M peabHOU
JKWA3HU, UHTEPIIPETALNS [IOJYYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk kommosunuu GyHkud. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPaBEHCTB Ha KOOPAWHATHOM IIOCKOCTH.

TpuronomeTtpuyeckue GyHKIIMHN, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABI pEllIeHUs YpaBHEHUH W HepaBeHCTB. [ paduueckue
METO/IBI PEIICHU 3a1a4 C TapaMETPAMH.

Hcnonp3oBanue rpaukoB (GyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HMUKAIOT MPU PEUICHUM 3aJad U3 APYIMX Y4YeOHbIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Havana maTeMaTH4eCKOI0 aHAJIN3a

ITpuMmeHeHre POU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxoxaeHue  HamOOJbIIEr0O UM HAaUMEHBIIENO  3HAYEHUU
HENPEepBhIBHON (QYHKIIMHM Ha OTPE3KeE.



[IpumeHeHne NpPOM3BOMHOM [UIl HAXOXKICHHUS HAWIIy4dlIero peleHus B
NPUKIIAIHBIX 3a1a4ax, Ui OIpPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (POPMYJIION WUITH TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IlepBooOpa3Hble
aJIeMeHTapHbIX (pyHKUMi. [IpaBuna Hax0xaeHUS IEpBOOOPa3HBIX.

WHurerpain. I'eomeTpuueckuit CMBICII HHTErpasa. Brruncnenne
onpeaenéHHoro uurerpaia no ¢popmyne Hetorona-Jleitbuuna.

[Ipumenenrne uHTErpajsa AN HAXOXKICHHUS IUIOIMAACH MIOCKUX GUryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepnr pemenuit auddepeHManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB C MOMOLIbI0 U depeHInantbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTI)KEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOT0 U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIM PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢pu3ndeckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHHUMAHHUE BJIUSHUS
COLHAIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JliacTu
OKpYXalUEeH Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW MJesATEebHOCTH, JTaroB €&
pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTUS [IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATENIbCKYIO JEATEIbHOCTD
WHMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
olpezesieHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000ILIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUECHUHM, YMO3AKIFOUECHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIEe U OT MMPOTUBHOTI'0), BBICTpaUBaTh apTyMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOIIPOC U JJISI PEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3IUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayd,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3yJbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh WJEH, HalleJIEHHbIE Ha ITOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM ¢ yUETOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTaTOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUWH YYeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJBl padoOT, JOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JCHUCTBHS C JPYTMMH YJIEHAMH KOMAaH[bI, OLICHHBATH
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 11 kJjacce 0OydarIIMiiCSd MOJYYUT CIIEIYIOIINUE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOIO aHAJIU3»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHOXECTBA HAaTypaJbHbIX M LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uenbix yucen, HOJl n HOK HaTypanibHBIX uMcen s pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JTUYHBIX [TO3UI[UOHHBIX CUCTEMAX CUUCIICHUS;



CBOOOJHO OMNEPHUPOBATH MOHATHIMHU: KOMIUIEKCHOE YHCIO W MHOYKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCa B aiaredpanyeckoil u
TPUTOHOMETPHUUYECKOM (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OMEPUPOBATh MOHSATUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX NTEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyNbl ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALMOHAIBHBIX, [T0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABCHCTB;

perarb palOHAJIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTEeJbHBIE,
jJorapuMUyecKre U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOIYJIU U TapaMeTphI;

OPUMEHATH TpaduyecKue METOMAbI JJIsl PEelieHUs] YpaBHEHU U HEPAaBEHCTB, a
TaKXe 3a/1a4d ¢ apaMeTpaMu;

MOJICIMPOBaTh peajbHblEe CUTyallMd Ha S3bIKE alredpbl, COCTaBJIATh
BBIPDAKECHHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VMHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpadUKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTrO
UCCJIEIOBaHMSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHII;

CTPOUTh TEOMETpPHUYECKHEe 00pa3bl YypaBHEHHH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMepUpOBaTh MOHATUSAMU: TrpadUKd  TPUTOHOMETPUUYECKHUX
byHKIUH;

OPUMEHATh (GYHKIUHM Ui MOJCIMPOBAHHUS W HCCICIOBAaHUS pEalTbHbBIX
IIPOLIECCOB.

Hauyana MaTeMaTH4ecKOro aHajamsa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;



HAXOAUTh HauOoJbllIee U HAaNMEHbIlIee 3HAaUeHUs (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

UCIOJIB30BaTh MPOU3BOJHYIO JUIS HAXOXKJIEHHUS HaWIy4llIero peuieHUs B
OPUKIAJHBIX, B TOM 4HCJE€ COLMAIbHO-DKOHOMUYECKHX, 3ajadax, i
OTIpeNIeICHNs] CKOPOCTM M YCKOPEHMs Ipolecca, 3adaHHOro (opmMmynoil wuim
rpaduxom;

CBOOOZHO ONEpUpOBaTh TMOHATHUAMHU: TMepBOOOpa3Hasi, OMPEACIEHHBIH
MHTETpaj, HaXOIUTh MEPBOOOPA3HBIC 3JIEMEHTApHBIX (YHKIUA U BBIYUCIATH
uHTterpai no gpopmysie Herotona-JIeitbnuna;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp ¥ 0OBEMBI TEJ C MOMOIIBIO HHTETpaa;

UMETh TNPEICTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUHM Ha TMpPUMEPE
cocTaBiieHUs nuPepeHnanbHbIX YpaBHEHUM;

pelaTh NpUKIAJHBIE 3a/a4d, B TOM YHCJIE COIHAIbHO-?PKOHOMHYECKOTO U
¢u3nuecKkoro xapakrepa, CpeJCTBAMUA MaTEMaTHUYECKOTO aHAIN3A.



AnHoTanus K pabodeii mporpamme 1o anredpe u Hayanam ananu3a 11 kmacc (yriayOsieHHbIH
YPOBEHb)

[IporpamMma mo anre6pe W Hadajgam aHajdn3a Ha YPOBHE CpeIHEro oluiero oopa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJIOKEHUW M TPeOOBaHUWI K pe3yjbTaTaM OCBOCHHSI Ha yriyOJECHHOM
ypOBHE OCHOBHOM 00Opa3zoBaTeIbHON Mporpammel, mpeactaBiieHHbIx B PI'OC COO, a Takxke ¢
yaéToM denepaabHol paboueil mporpaMMbl BociuTaHus U KoHuenuuu npenojaBalusi yaeOHOro
npeameTa «MaTeMaTukay.

ConepsxkaHue mporpaMMbl HApPaBJICHO Ha (OPMHUPOBAHUE TMPEACTABICHHUN O MaTEMaTHKE
KaK YHUBEPCAIbHOM SI3bIKE HayKH, CPEACTBE MOJCIIMPOBAHUS SBJIICHUN U MPOLECCOB, 00 UAEAX U
METO/IaX MaTeMaTHUKh, O MaTeMaThke Kak ¢GopMe ONUCaHUS U METOJEe IO3HaHUs
JNENUCTBUTEIBLHOCTH,

B mporpamme mo anreOpe ¥ HavallaM aHaln3a YYUTBIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peamm3anuu  TpedoBanuit PI'OC COO k mJIaHUPYEMBIM JIMYHOCTHBIM U
METaINpeAMETHBIM pPe3yJibTaTaM OOYYCHHS, a TaKKe MEKIPEAMETHBIC CBS3UW €CTECTBCHHO-
Hay4YHBIX YYEOHBIX MMPEIMETOB Ha YPOBHE CPETHET0 O0IIero o0pa3oBaHusl.

OCHOBHBIMU TIETISIMU OCBOEHUS IPOTPAMMBI SIBJISTFOTCS: PA3BUTHE JIOTUUECKOTO MBIIIICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAXKEHMSI, AITOPUTMHYECKONU KYJIBTYPhI, KDUTHYHOCTH MBITIUICHHS Ha
YpOBHE, HeoOXoauMoM st Oymymied mnpodecCHOHAIBHOW — JESTENBHOCTH, a TaKke
MOCJIEYIONIero 00y4eHHsI B BBICHICH IIKOJE; BOCIUTAHUE CPEJCTBAMU MAaTEMATUKH KYJIbTYpPbI
JUYHOCTH, TOHUMAHMS 3HAYUMOCTM MaTeMaTHKUA Jii HayYHO-TEXHHYECKOIro Mporpecca,
OTHOIIEHUSI K MaTEMaTHKE KaK K YacTH OOIIEYEeTOBEUECKOW KYIbTYpPhl Yepe3 3HAKOMCTBO C
HUCTOPUEH Pa3BUTHUS MATEMATHKH.

Ha n3ydenue anreOpsl 1 Havyasn aHaym3a (yriayOJeHHBIM YPOBEHb) B pAMKax CPEIHETO
obmero oopazoanusa B 10 kiacce otBoauTcs 136 yacoB (4 yaca B HEJEIIIO).

Cpok oCcBOEHUS MporpaMmsl 1 rog.



TEMATHYECKOE IINTAHUPOBAHMHE 11 KJIACC

KosnuyecTBo yacoB DJIeKTPOHHbIE JesiTeIbHOCTH yunTeJs, coriacHo [Iporpamme BocmuTanust
Ne HaumeHoBaHue pa3ienoB Konrpoan IpakTu4e (undposbie)
n/n U T€M NMPOrpaMMbI Beero HbIE CKHE oOpa3oBaTe/ibHbI
padoTHhI padoTHhI € pecypchl
Peanuzaiiyis BOCIMTAaTEIbHBIX BO3MOXKHOCTEH JIEATCIBHOCTH
pebeHka;
- MOOLIPEHNE YIeOHOW/COIMaIbHON YCIICIIHOCTH U MPOSIBICHUI
) aKTHUBHOH KU3HCHHOM MO3ULINH;
Uccnenosanue @YHKHHfI c 23 2 http://fcior.edu.ru/ | _ yerapopnenne noBepHTENBHBIX OTHOMIEHHI, AKTHBH3ALHS
MOMOIIIBIO TIPOU3BOAHOU T03HABATEILHON IEATEILHOCTH;
-TO/ICpYKAHUE MOTUBAIINY, HAJTAXKUBAHUE TTO3UTUBHBIX
MEXITMYHOCTHBIX OTHOIICHHH, YCTAHOBJICHUE TOOPOKEIATEIIEHOM
aTMocQephl Ha YpOKe
- ®opmMupoBaHKE: TPAXKAAHCKON MO3UIINH, CIOCOOHOCTH K TPYLY U
JKU3HH B YCIIOBHSAX COBPEMEHHOTO MUPA, KyJIbTYPHI 3J0POBOTO U
IepBooOpasHas u http://fcior.edu.ru/ Oesonacnoro 0bpasa xusmi;
12 1 - oAAep>KaHue MOTUBALIMH, HATa)KUBAHUE TO3UTUBHBIX
HTerpa MEXITMYHOCTHBIX OTHOIIICHHH, YCTAHOBJICHUE TOOPOKEIATEIIEHOM
aTMocQephl Ha YpOKe
IIpoexTrpoBaHUE CUTYAIHI U COOBITHIA, Pa3BUBAIOIINX
SMOITMOHATBHO-TICHHOCTHYIO cepy pedeHka (KyabTypy
TIepe)KUBAHUNA U TICHHOCTHBIC OPUEHTAITHH );
I'paduku .
- OTopa Ha IIEHHOCTHBIE OPUEHTHPHI,
TPHrOHOMCTPHHCCKHX http://fcior.edu.ru/ | - (hopMUpOBaHUE HABBIKOB: TCHEPUPOBAHUSA M O(POPMIICHHS
dymKumii. 14 1 COOCTBEHHBIX MIEH, CAMOCTOSATENLHOIO PELIEHUS IPOBIEMBI,
Tpuronomerpuyeckne 3aJja4uy; yBaXUTEIHHOTO OTHOIICHHS K YYXKHM HJIESIM; ITyOJIMIHOTO
HEPaBEHCTBA BBICTYIUICHUS, apTyMCHTHPOBAHUS; OTCTAUBAHUS CBOCH TOYKU
3peHuUs;
- BOCTIUTAHHUE YBaXKEHHS K TPYAY U Pe3yIbTaTaM TPYAOBOH
JIeATEeIbHOCTH
PaspuTHe: mo3HaBaTeIbHONM aKTUBHOCTH, CAMOCTOSTEIILHOCTH,
HppanuonanbHsie, . HWHULUATHBEI, TBOPYECKUX CIIOCOOHOCTEH;
ITOKA3aTCIIBHBIC 1 24 1 http://fcior.edu.ru/ HMHULIMMPOBAHHUE M MOIJEPHKKA HCCIIEI0BATENLCKOM IEATENLHOCTH;
norapuMuIecKue
HEPaBEHCTBA - MPUBJICUCHNE BHUMAHUS K IIEHHOCTHOMY acTeKTy;
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- ICMOHCTpAIXs BAXKHOCTH 00YYCHHUS HA MPOTSDKCHUH BCEH KU3HU
JUTS yCIIEITHOW PO eCCHOHATBHOM NesITeTbHOCTH H3ydaeMbIX
SIBIICHUH

http://fcior.edu.ru/

- ®opMupOBaHUEe: TPAKIAHCKOI HOZULUH, CIOCOOHOCTH K TPYAY H
JKU3HH B YCIOBHAX COBPEMEHHOT'O MHUPA, KYJIbTYPhI 3I0POBOTO U
6e3omacHoro odpasa >KH3HH;

KomnexcHple gncna 10 1 - moiiepKaHne MOTHBALINH, HATAXXMBAHNE TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHHH, YCTAHOBICHUE TOOPOXKEIaTEIIbHON
aTMocdepbl Ha ypOKe
- PazBuTne: no3HaBaTeabHON aKTUBHOCTH, CAMOCTOSITEIILHOCTH,
HMHHULMATUBBI, TBOPUECKUX CIIOCOOHOCTEH;

-OpraHu3alys CUTyalrii OLEHKH, CAMOOLIEHKH MOPaJIbHO-

Harypainbhble u nensie http://fcior.edu.ry/ =~ HPABCTBCHHBIX, IPAKIAHCKHX MOCTYIIKOB,

10 1 -JIEMOHCTpALMS TIPUMEPOB: OTBETCTBEHHOT'O, IPAXKIAHCKOTO

e TTOBEICHISI, IPOSIBIICHUS YETOBEKOIIOONS depe3 mog00p TEKCTOB IS
YTEHUS, 381149 U1 peIIeHUs, TPOOJIEMHBIX CUTYallui s
o0CyXIeHus

CucTeMbl palMOHAIBHBIX,

VpPALHOHATBHEX http://fcior.edu.ru/

MMOKa3aTeNbHBIX U 12 1

JOTapUPMIIECKUX

ypaBHEHUH
IIpoexTupoBanne cuTyannii ¥ COOBITHI, pa3BUBAIOIINX
SMOIMOHAIBHO-IIEHHOCTHYIO cepy pedeHKa (KyabTypy
TIePEKUBAHNN U IECHHOCTHBIE OPUCHTAIIHH);
- OTIOpa Ha IEHHOCTHBIE OPUEHTHPHI;
- popMupOBaHHE HABBIKOB: TEHEPUPOBAHUS B O()OPMIICHHS

http://fcior.edu.ru/ =~ COOCTBEHHBIX HJEH, CAMOCTOATEILHOIO PELICHUS IPOOIEMBL,

3anauu ¢ mapameTpamu 16 1 3a/1a4H; YBAKUTEIHHOTO OTHOIIEHUS K YY>KUM HAESIM; TyOIUYHOTO
BBICTYILUICHHS; apTYMEHTHPOBAHUS; OTCTAUBAHUS CBOCH TOYKHU
3peHus;
- BOCITUTAHHE YBAXXEHHS K TPYAY U pe3yibTaTaM TPYAOBOI
JIeATeIbHOCTH

IoBTopenue, 0600IIEHHE, 15 ’ http://fcior.edu.ru/

CUCTEMaTH3alNs 3HAHIHA

OBIIEE KOJIMYECTBO YACOB 136 1

10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Anrebpa u Havasia MaTemMaTuueckoro ananusa 10-11 knacc, yueOHUK 1is
00111e00pa30BaTeIbHBIX OpraHu3alinii; 6a30BbIN U yriyoeHHbI ypoBHu / I1ILA
AnumoB u 11ip./; Mocksa «IIpocsemenue» 2020

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Bu6nuoreka OIIMOP http://fcior.edu.ru/

2. http://college.ru/matematika/ mogroroska x ET'D
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