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MNOSACHUTEJIBHAS 3AITMCKA

VYuebublil Kypc «Anredpa ¥ Hayala MaTeMaTUYECKOTO aHAIM3a» SBJSIETCS OAHUM M3 Haubolee
3HAYMMBIX B IIpOrpaMMe CpeJHero oomero o0pa3oBaHMs, IOCKOJIBKY, C OJHOM CTOpPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl U3Y4YeHHS BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C IPYroi
CTOPOHBI, (OPMUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIUICHHE 00yJYaroluXcsl Ha YPOBHE, HEOOXO0AUMOM
JUI. OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH M JIPYTHX AMCUUIUIMH. B paMkax
JAHHOTO y4eOHOro Kypca oOyd4aroIluecsl OBJIAJIEBAIOT YHHBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKw,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHS B MaTEMaTHUECKOH (hopme.

VYuebHblii Kypc anreOpbl M HayaJl MaTeMaTU4YeCKOro aHaliM3a 3aKiajbIBaeT OCHOBY JUIA
YCIIEIIHOTO OBJIQZICHUS 3aKOHAaMU (DU3MKHM, XUMHUHM, OWOJIOTUHM, TOHMMAaHMUS OCHOBHBIX TEHICHLUHN
Pa3BUTHS 5KOHOMUKH U OOIIECTBEHHOH KU3HH, MTO3BOJISET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX
U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh WX Ui JalbHEWIIero oOpa3oBaHMs U B
NOBCEAHEBHOM Jkm3HU. B TO ke BpeMs oBiajeHue aOCTPAKTHBIMH U JIOTUYECKH CTPOTUMHU
KOHCTPYKLUSAMHU aJIreOpbl 1 MaTeMaTHUECKOro aHajiu3a pa3BUBAET YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTH, JIOKAa3bIBaTh YTBEPKICHHS C TOMOIIBIO HWHAYKIMH U pacCcyXIaTb
JelyKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHUe M aHAIOTHUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTUIECKOE MBILILICHUE.

B xome wu3yuyeHus ydeOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOrO aHAJIN3a»
oOyyJaromuecs: MOJTy4aloT HOBBIM OIBIT PEIICHHS MPHUKJIAAHBIX 33]a4, CAMOCTOSTEIFHOTO MOCTPOCHHS
MaTeMaTHYECKUX MOJIENel pealbHbIX CUTYAIUi, HHTEpIpeTalMy MOJYyYeHHbIX PELICeHUH, 3HAKOMSATCS C
npUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TNPHpOJE, HAyKe W HMCKYCCTBE, C BBLIAIOIIUMHUCS
MaTeMaTHYECKUMH OTKPBITUSAMHU U UX aBTOPAMH.

VY4eOubIil Kypc 00J1a1aeT 3HAYUTEIbHBIM BOCIIUTATENILHBIM IIOTEHIIMAIOM, KOTOPBIM peannu3yercs
Kak 4yepe3 yueOHbIIl MaTepual, cocoOCTBYIOLINM (POPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 cnenu(uky y4eOHOW AEATeNbHOCTH, TPeOyromell MpoIOHKUTENBHON KOHIICHTPAlMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IOJTY4YEHHBIN pe3yJbTarT.

B ocHoBe wmerommkm oOydeHuss anrebpe M HadajaM MAaTEMaTHYeCKOrO aHallu3a JIKUT
NeSITeIbHOCTHBIN MPUHLUI 00y4eHusl.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTEMaTUYECKOTO AaHAJIU3a» BBIIEJICHBI
CJIEAYIOIIME COAEpKATEIbHO-METOIMYeCKe JTUHUM: «Hucna U BbIUMCIEHUN», «DYHKIUN U TpaduKuy,
«YpaBHeHUsI M HepaBeHCTBa», «Haudanma Maremarndeckoro ananusa», «MHoOecTBa M Joruka». Bce
OCHOBHBIE COJIEP)KATEIIbHO-METOJUUECKUE JIMHUM HM3y4aroTcs Ha MPOTSDKEHUM JIBYX JIeT OOyueHHUs Ha
YPOBHE CpeIHEro o0mero o0pa3oBaHus, ECTECTBEHHO JIOTIONHSSA JPYT APYyra M IMOCTEIIEHHO HACHIIAsACh
HOBBIMM TeMaMU W pazfenamu. JlaHHbI y4yeOHBIH Kypc SBJIS€TCS HMHTEIPaTUBHBIM, ITOCKOJBKY
o0benuHsIeT B cede coJlep)KaHWe HECKONIBKHMX MaTeMAaTHYeCKHX IUCIHIUINH, TAaKUX Kak anreodpa,
TPUTOHOMETpPHUS, MaTeMaTHUECKUI aHalu3, TeOpUs MHOXECTB, MaTeMaTudeckas Jioruka u japyrue. Ilo
Mepe TOTO Kak OOydJaroIiuecsl OBJaJeBalOT BCE 0ojee MMPOKMM MATEMaTHYECKHUM armapaTroM, y HUX
HOCJIEI0BATENbHO (HOPMUPYETCS M COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHUECKyI0 MOJIENb
pearbHON CHTYalluH, NMPUMEHSTh 3HAHWS, MOJyYEHHBIE NMPH W3YYeHWH Y4eOHOTO Kypca, Ui pelIeHUs
CaMOCTOSITENIbHO C(OPMYIUPOBAHHON MaTeMaTHUECKOH 3a/1auH, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxatenpHO-MeTOIMYeCKass JHHUS «YuWcia W BBYHCICHHS» 3aBepmiaeT (HOpMHUpPOBAHHE
HaBBIKOB MCIIOJIb30BaHMS JIEHCTBUTEIBHBIX YUCEI, KOTOPOe OBIJI0O HA4YaTO Ha YPOBHE OCHOBHOI'O OOILEro
obpazoBanusi. Ha ypoBHe cpenanero oOmiero oOpazoBanusi ocoboe BHUMaHHE yuemnseTcs (HOpMUPOBAHHUIO
HaBBIKOB PALMOHATbHBIX BBIYUCICHHH, BKIIOYAIOMUX B ce€0sl UCMOIB30BaHUE PA3JIMYHBIX (POPM 3amUCH
qrcia, yMEHHWE JeNlaTh IMPHUKHIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYHCICHHUS, OICHUBATH UYHCIIOBBIE
BBIp@KEHUs, paboTaTh C MaTEeMAaTUYECKMMU KOHCTAaHTaMH. 3HAKOMble OOY4YaloUIMMCS MHOMECTBa
HATYpalbHBIX, IIETBIX, PANUOHAIBHBIX W JICHCTBUTENBHBIX YHCEN JIOTIOJHAIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4HuCell. B KakIoM M3 53THX MHOXECTB pPacCMaTpUBAIOTCS CBOWCTBEHHBIE €My
cnenuduYecKre 3a1a4 U OTIepaIiU: JIeJICHHE HaIlello, ONEPUPOBAaHNE OCTATKAMH Ha MHOYECTBE IIEJIBIX
qucen, ocoOble CBOWCTBA pAIlMOHAIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(METHUECKHe Orepaluu, a
TaKXe H3BJICYEHUE KOPHsS HATypajJbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucesl. bmaromaps
MIOCJIEIOBATEILHOMY PACHIMPEHHIO KPYTra HCHOJIb3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSMHU HX
IPUMEHEHHUS [UI PELICHUs Pa3InYHbIX 33a]a4 (POpMUPYETCs IPEACTABICHUE O €AUHCTBE MAaTEMAaTUKU KaK
HayKd M €€ poJd B TOCTPOCHMM MOJIENIEH peaJlbHOr0 MHpa, HIMPOKO HCIONB3YIOTCS 00001IeHHe U



KOHKPETHU3AITHSI.

Jluaust «YpaBHEHUS U HEPABEHCTBA» PeallU3yeTCsl Ha MPOTSHKEHUU BCETO OOYYCHHsI HA YPOBHE
cpemHero ooimero odopa3oBaHus, MOCKOJIBKY B KaaoM pazzene IIporpaMmbl peaycCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3a/a4d. B pe3ynbpTaTe 00ydaromuecs OBIAJCBAIOT Pa3IMYHBIMH METOJIAMHU PEIICHUS
palMOHAIBHBIX, HWPPANMOHAIBHBIX, TOKA3aTEJIbHbIX, JIOTAPUPMUYCCKUX U TPUTOHOMETPUUYECKUX
ypaBHEHU, HEPABEHCTB W CHCTEM, a TaKXKe 3aJad, COJEpKalmx mnapaMmerpbl. l[lomydeHHBIE yMEHHUS
IIUPOKO HCIIOJIB3YIOTCS TMPU HCCIEAOBAaHUM (DYHKIMH C TIOMOIIBIO TMPOW3BOJHON, NPH PpEIICHUHU
NPUKJIATHBIX 33729 W 33724 Ha HaXOKJICHUE HanOOJBIINX U HAUMEHBIINUX 3HAYeHUN QyHKIuU. JlaHHas
coJiepkaTelbHas JIMHUS BKJIIOYAeT B ce0s Takke (OpMHUpPOBAHHWE YMEHHUH BBIMOJHATH PACUETHI IO
dbopmysam, mpeoOpa3oBaHMs PAIMOHAIBHBIX, UPPAMOHATIBHBIX U TPUTOHOMETPUUYCCKUX BBIPAKCHHH, a
TaKk)Ke BBIPAKCHHM, COACPKAINIUX CTEMEeHW W Jiorapudmel. brarogaps H3y4eHHIO airedpanvecKoro
MaTepuaia IPOUCXOJWT JaJIbHEHIIee pa3BUTHE aJTOPUTMHUUYECKOTO W aOCTPaKTHOTO MBIIIICHUS
oOyJaromuxcsi, GOPMUPYIOTCS HABBIKU JISAYKTHUBHBIX PAcCyXIEHUH, pabOThI ¢ CHMBOJIBHBIMU (hOpMaMH,
MIPEICTABJICHHS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPaBEHCTB. AJreOpa npejiaraet
3¢ (deKTHBHBIE MHCTPYMEHTBI IS PEHICHHS IMPAKTUYCCKHX M ECTCCTBCHHO-HAYYHBIX 3ajad, HATJISTHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHO-MeTOUYEeCKas JIMHUA «DYyHKIIUU U TpaQUKN» TECHO MEPEINIeTacTCs ¢ APYTUMU
JUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aJaéT MOCIeN0BaTebHOCTh W3YYECHHUS
MaTepuana. l3ydeHuWe CTENeHHOW, TOKa3aTeIbHOH, JOorapu@MUYECKO W TPUTOHOMETPUICCKUX
GbyHKIMHI, UX CBOMCTB M rpadUKOB, UCIOIb30BaHUE (PYHKIMA ISl pEHICHHs 3a/1a4 U3 JPYTUX y4EOHBIX
PEIMETOB U PEATbHOW KU3HU TECHO CBSA3aHO KaK C MAaTEMaTHYCCKHM aHAJIN30M, TaK U C PEIICHUEM
ypaBHEeHU U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yenseTcs: GOPMUPOBAHUIO YMEHHSI BbIPaXaTh
dbopMyslaMi 3aBHCHMOCTH MEXIY PpPa3IMYHBIMUA BEIUYHMHAMH, HCCIICIOBATh MOJMy4YeHHBbIC (DYHKINH,
cTpouTh uX rpaduku. MaTepuan 5TOil coiep aTelbHOM JMHUM HalleJIeH Ha pa3BUTHE YMEHHUHA U
HABBIKOB, TIO3BOJIIIOIIMX BBIPAXAaTh 33aBHCHMOCTH MEXIYy BEIUYMHAMH B pasTuvHON (opme:
AHAIUTUYECKOM, rpaduueckoit u cioBecHOU. Ero usydenue cnocob6CTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIIJIEHHUS, CTIOCOOHOCTH K 00OOIIEHUIO0 U KOHKPETHU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUM.

CopmepxarenpHast nuHHS «Hauama wmaTeMaTWyeckoro aHaiu3ay TMO3BOJSET CYIIECTBEHHO
pacHIIPUTH KPYT KaK MaTeMaTUYCCKHX, TaK M MPHUKJIATHBIX 33]1a4, JIOCTYITHBIX 00YJarOIIUMCS, TaK KaK y
HUX TOSBISIETCSI BO3MOXHOCTh CTPOUTH TpadUKU CIOKHBIX (YHKIMHA, ONpeAeNsiTh UX HauOobIINe U
HAaUMEHBIIINE 3HAYCHUS, BBIUUCIIATH TUIOMIATU GUTYP U OOBEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOPCHHUS
nporeccoB. JlaHHasg coaep)KaTelbHas JIMHUS ~OTKPHIBA€T HOBBIE BO3MOXXHOCTH  TOCTPOCHHUSA
MaTEeMAaTHYECKUX MOJCICH pealbHbIX CHTYalllii, TO3BOJISIET HAXOIUTh HAWIy4YIlee pPEIICHHE B
NPUKIATHBIX, B TOM YHCIE COIMATbHO-DKOHOMHUYECKHX, 3aJadyax. 3HAaKOMCTBO C OCHOBaMH
MaTEMaTU4YeCKOro0 aHajln3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KpEaTHUBHOTO MBINUICHH, (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSIBIEHUS 3aKOHOB MaTeMaTHUKU B
HayKe, TeXHUKE U UcKyccTBe. OOyJarommecs y3HAIOT O BBIIAIONIUXCS PEe3yIbTaTax, MOJYICHHBIX B XOJ€C
pa3BUTHS MATEMATUKH KaK HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIUUECKast JTUHUS «MHOXKECTBA M JIOTHKA» BKJIIOYAET B CEOS AJIEMEHTHI
TEOpPUU MHOXKECTB M MAaTeMaTH4YeCKOW JIOTHMKH. TeopeTHKO-MHOKECTBEHHBIC IMPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTHKH W TIpeUIaraloT HawOoJiee YHUBEPCAIbHBIN SI3BIK,
OOBEAMHSIFOIINIA BCE pa3/ielibl MATEMATHKU U €€ MPUIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIe MaTeMAaTUYECKUE
JTUCITUTUIMHBI ¥ MX TIPHIIOKEHUS B enuHOe 1enoe. [1o3ToMy BaKHO JaTh BO3MOXKHOCTH OOyYaroiemMycs
MOHUMATh TEOPETUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOW MAaTeMaTHKH W HCIIONb30BaTh €ro Jyis
BBIPQKCHHS CBOMX MBICIEH. J[pyruM BaKHBIM MPHU3HAKOM MAaTEMAaTHKH KaK HAayKW CIIEyeT NMPU3HATH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBAaHMI W CIIEJJOBaHHE OIpeNeIEHHBIM MpaBUiIaM TOCTPOCHUS
JTOKA3aTeIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MaTeMAaTHYECKON JIOTHKH CIIOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO MBIIIIEHUST 00ydJaromuXxcsi, MO3BOJSET MM CTPOUTh CBOU PACCYXKACHHUS HAa OCHOBE
JIOTUYECKHX TIPABHII, POPMUPYET HABBIKA KPUTHICCKOT'O MBIIIICHHS.

B yuebHOM Kypce «AnreOpa M Hayala MaTeMaTUYECKOTO aHAINW3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYECKOr0 MOJCIMPOBAaHUsI, KOTOPHIE NPHU3BAaHBI CHOCOOCTBOBATH (HOPMHUPOBAHHIO HABHIKOB
MOCTPOCHUS MOJICITIEH peaTbHBIX CUTYAIlNi, HCCIEIOBAHUS ATHX MOJIETICH C OMOIIBIO armapaTa anreopsl
U MaTEMaTHYECKOTO aHaju3a, WHTEPHPETAINH MMOTYyYEHHBIX PE3yIbTaTOB. TakuWe 3aJaHusl BIUICTCHBI B
KOKIBIA M3 Pa3JesioB MPOTpaMMbl, MOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca HIMPOKO HCIIOJIBb3YeTCs



JUIsL pellieHus] TNPUKIaAHbIX 3amad. [Ipu pemieHuH peajbHBIX MPAKTHUYECKUX 3a7ad oOydaromuecs
pPa3BHBAIOT HAOJIONATEIHHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsi, UCTIOIb30BATh
aHaJoTu0, 0000IAaTh M KOHKPETH3UPOBaTh Mpobiemy. JlesTenpbHOCTh 1O (HOPMHUPOBAHHWIO HABBIKOB
pelIeHUs MPUKIIAIHBIX 332/1a4 OPTaHU3YyeTCs B MPOIIECCE U3YUCHHS BCEX TeM yueOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOro aHaIH3a.

Ha m3ydenmue yueOHOTO Kypca «Anredbpa M Havansa MaTeMAaTHYECKOTO aHAIHM3a» OTBOAMUTCS 272
yaca: B 10 kiracce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 vacoB (4 yaca B HEJIEINIO).

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHBIIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKOW IMO3UIMM O0YYaroLerocs Kak aKTUBHOIO M OTBETCTBEHHOIO
YJieHa POCCHHCKOro OOIIECTBa, MPEICTaBICHHE O MaTeMaTHYEeCKUX OCHOBAaX (yHKIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SIBICHUH, HpOLELyp TpakJaHCKOro ooduiectBa (BbIOOpHI, OMPOCHI U JPYyroe),
yYMEHHUE B3aWMOJICHICTBOBATh C COIUAIBHBIMA WHCTHTYTaMH B COOTBETCTBUH C HUX (QYHKIUSAMH |
Ha3HauYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb POCCUMCKON Tpa)IaHCKOW MJISCHTHUYHOCTH, YB@)KEHHUS K NPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOM MaTE€MaTHKH, LEHHOCTHOE OTHOIIEHHWE K JOCTHIXKCHHUSAM POCCUHCKHX
MaTeMaTHUKOB U POCCUHCKOM MaTeMaTHYeCKOH LIKOJIbI, MCIIOJb30BAaHME 3TUX JIOCTH)KEHUH B JPYTuUX
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa, chOpMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHUS, 3TUYECKOr0 IMOBEJIEHHs, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHHEM JOCTH)KEHUH HAayKd U
JeSITeNIbHOCTBIO YYEHOT0, OCO3HAHNE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO Oy1yILIEro;

4) 3cTeTUYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas 3CTETUKY MaTeMaTHMYeCKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aj1a4, pelIeH, pacCyk/IeH!H, BOCHPUUMYUBOCTh K MAaTEMaTUYECKHM acleKTaM Pa3IU4HbIX
BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCHUTAHMSA:

c(OPMUPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpEcax 3/I0pOBOTO U
Oe3omacHoro obpasza *H3HH, OTBETCTBEHHOE OTHOIICHHME K CBOEMY 3/0pOBBIO (3I0pOBOE MUTAHME,
cOaaHCUPOBAHHBIM PEXUM 3aHITUM M OTHbIXa, peryispHas (usnueckas aKTUBHOCTH), (PU3NUYECKOE
COBEPUICHCTBOBAHNE IIPH 3aHATHUSX CIIOPTUBHO-030POBUTEIBHON NEATEIBHOCTBIO;

6) TpyaoBOro BocnuTaAHUS:

TOTOBHOCTb K TPYyIy, OCO3HAHHWE ILIEHHOCTH TPYAONIOOUS, HMHTEpeC K pa3In4yHbIM cepam
pohecCuOHANBEHON e TEIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUI0KEHUSIMH, YMEHHE COBEPILATh
OCO3HAHHBII BBIOOp Oyaymel npodeccun W peaTu30BbBIBATH COOCTBEHHBIE JKU3HEHHBIC IUIaHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO HA MPOTSKEHUU
BCEH JKM3HHM, TOTOBHOCTb K AKTUBHOMY YYacTHIO B PEIICHHWU IPAKTHUUYECKUX 3alad MaTeMaTH4eCKON
HaIpPaBJIEHHOCTH;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA

c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, IOHUMaHUE BIMSHUS COLUATbHO-3KOHOMHYECKUX
IPOIIECCOB HAa COCTOSIHHE TPHPOJHOW M COIMAIBHOW Cpellbl, OCO3HAHUE TIJI00AJbHOTO XapakTepa
9KOJIOTHYECKUX MpoOJsieM, OpUEHTAallMsd Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM AJis peleHus 3ajad B
00J1acTH OKpY’KaloUIlel Ccpebl, TNIAHUPOBAHUE MOCTYIKOB M OLIEHKH MX BO3MOXHBIX TMOCIEICTBHUA JUIS
OKpYKarolleu Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

C(OPMHUPOBAHHOCTD MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd M OOIIECTBEHHOW MNPaKTHKH, MOHMMAaHHWE MAaTEeMaTHYECKOM HayKuW Kak cgepbl UYelI0BEUECKOM
NESITeIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAYMMOCTH JUIl Pa3BUTUS LIMBUIM3ALMU, OBJIAICHUE S3BIKOM
MaTEMAaTUKU M MaTEMaTHYECKON KyJbTypOoH Kak CpeACTBOM IO3HaHHUS MHpa, FTOTOBHOCTH OCYIIECTBIISAThH



MIPOEKTHYIO M MCCIIEI0BATENbCKYIO EATENbHOCTh MHIANBUYyaIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEeMAaTUYECKUX OOBEKTOB, MOHSTHI,
OTHONICHUN MEXITY MOHITUSIMH, ((OPMYITHPOBATH ONPEACTICHUS OHITUN, YCTAaHABINBAThH CYIIECCTBCHHBIN
pU3HAK KJIaCCU(PHUKAIMU, OCHOBaHHUS JIJIsl 000OIIEHUS U CPaBHEHUS, KPUTEPUHU IPOBOJAUMOIO aHAIIN3a;

BOCIIPUHUMATH, (OPMYJIMPOBATh M  MPEOOPa3OBBIBATH  CYXKICHUS: YTBEPAUTCIBHBIC H
OTpuLaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUHs B (akTax, JaHHbBIX,
HAOMIOJICHUSAX W YTBEPXKACHUSX, IMpeajaratb KPUTEPUH IS BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJII0YeHNUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIbHO JOKA3aTeIbCTBA MAaTEeMaTHYECKUX YTBEPKICHUU (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIUIO, MPHUBOJIUTH MPUMEPbI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELICHHUS,
BBIOMPATh HanbOJIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue J1elcTBUSA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT TMO3HaHMs, (OPMYIUPOBATH
BOMPOCHI, (PUKCHPYIOIINE MPOTUBOpEUne, IpodiieMy, YCTaHABIMBATh UCKOMOE U JAaHHOE, (OpMUPOBATH
TUTIOTE3Y, Apr'YMEHTHPOBATH CBOIO IMO3UIUIO, MHEHHUE;

MIPOBOAUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAaHUE MO YCTAaHOBIICHUIO
OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, IPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMU, SIBJICHUSMHU, TIPOLIECCAMH;

CaMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHWS W BBIBOJABI 1O pe3yjbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUs, HCCIIEJIOBAHMS, OIEHUBATh JOCTOBEPHOCTh TOJYYCHHBIX pPE3YylIbTaTOB, BBIBOJIOB U
0000111eHHNI];

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIECCA, @ TAKKE BBIIBUIaTh MPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH JACPUIUTH UHGOPMAIMH, JAHHBIX, HEOOXOJUMBIX JJII OTBETa Ha BOMPOC U IS
pELIeHMs 3a1a4H;

BBHIOMPATh HHPOPMAIIUIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHATHU3UPOBATh, CUCTEMATU3UPOBATh
U MHTEPIPETUPOBATH HH(OPMALIHIO PA3IMYHBIX BUIOB U (DOPM MpEICTaBICHHUS;

CTPYKTYpUPOBaTh HWH(OpMAIMIO, MPEICTaBIATh €€ B pa3IuyHbIX (opMax, HIUTFOCTPUPOBATH
rpadu4ecKu;

OIICHUBAThH HAJEKHOCTh MHPOPMAIIMH IO CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIPUHUMATH U (OPMYIUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSIMHU U IENSIMU OOIICHHSI,
SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M TMHCBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS 10 X0y PEIISHUS 3a/1a4yl, KOMMEHTUPOBATh MOJYYeHHbIN PEe3yJIbTaT;

B X07ie 00CYXICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBbI, TPOOIEMBI, perIaeMoin
3a/1aud, BBICKA3bIBaTh WJIEW, HAIEJICHHbIE HAa TMOWCK PEIICHMs, COIMNOCTaBISATh CBOU CYXACHUS C
CY)KJIGHUSIMH JPYTHX YYaCTHUKOB JHaiora, OOHApY>KWBaTh pa3jgU4he W CXOJICTBO TMIO3WIMH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

MPEACTABIATh  PE3YyNbTaThl  PEIICHUs] 3a/add, OKCIEPUMEHTa, WCCICIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C YYETOM 3ajad TPE3CHTAlMd U OCOOCHHOCTEMH
ayJUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA

Camoopranuszauus:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4¥, BEIOUPATH CIIOCO0 PEIICHUs ¢ YIETOM UMEIOIINXCS



pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBAaTh BapUAHThHI PELICHUN C
y4€TOM HOBOH MH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJICTh HABBIKAMU II03HABATENbHOW pe(IeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUH H
MBICIIUTENIBHBIX IPOLECCOB, MX pPE3YyNbTAaTOB, BIAAETh CHOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJI
Ipolecca U pe3yibTaTa pelleHrs MaTeMaTUIeCKOU 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BOZHUKHYTH IIPU PEIICHUU 33Ja4H, BHOCUTh KOPPEKTUBBI
B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OLIEHUBATh COOTBETCTBHME pe3yJbTaTa LEIU U YCIOBHUSIM, OOBACHATh MPUYMHBI JOCTHIKEHUS WIH
HEJIOCTHKECHHUS PE3YJIbTAaTOB ACATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEIBHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U MHIUBUAYATIbHONU PaOOTHI MPH PEIICHUH
y4eOHBIX 3aJa4, IPUHUMATh LEIb COBMECTHOM NESATEIbHOCTH, MJIAHWPOBAaTh OPTaHU3ALMI0 COBMECTHOM
paboThl, pacnpeAensaTb BUABI PaldOT, JOTOBAapHBATHCS, OOCYXKIAaTh MpPOIECC W pe3yiabTar padoTHl,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B TPYNIOBBIX (popmax paboTsl (00Cy)aeHHs, 0OMEH MHEHHH, «MO3TOBBIE HITYPMBI»
U WHBIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUSA C JPYTUMH YIEHAMH
KOMaH/Ibl, OLIEHUBATh Ka4yeCTBO CBOETO BKJaJa B OOIMIMHA MPOAYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICUCTBHS.

HNPEIMETHBIE PE3YJIBTATHI

K konny oOyuenus B 10 kjaacce oOyyaromuiicss NOIYUYUT CIEAYIOLINE MTPEIMETHbBIE PE3yIbTaThl
10 OTACTBHBIM TeMaM pabodel mporpaMMmbl y4eOHOTO Kypca «Anredpa W Hadajla MaTeMaTHYEeCKOTO
aHaJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OIEPUPOBATh MOHATUAMU: PAL[MOHAIILHOE YUCII0, OECKOHEUYHAs IepuoaudecKkas 1poob,
IIPOLICHTHI, MPPALMOHAIILHOE YHUCJIO, MHOXECTBA PALMOHAIBHBIX WM JCUCTBUTENIBHBIX YHUCEN, MOIYJb
JNENCTBUTENBHOTO YNCIIA;

MIPUMEHSTH IPOOH U MPOLIEHTHI JUIsl pELIeHUs IPUKJIAIHbIX 33/1a4 U3 pa3IMYHbIX OTpaciei 3HaHUM
Y pealbHOU KU3HU;

MPUMEHSTh NPUOIMKEHHBIE BBIUMCICHMS], IPABUJIa OKPYTJICHUSI, IPUKHUJIKY U OLIEHKY pe3yJbTaTa
BBIYHCIICHUI;

CcBOOO/IHO ONEPUPOBATh MOHATUEM: CTENEHb C IEJBIM [MOKA3aTeIeM, UCIOIb30BaTh MOIXOSAIIYIO
dopMy 3anucu AeUCTBUTEIbHBIX YHCEN Ul PELICHUs IPAKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

cBOOO/IHO ONIEPUPOBAThH MOHATUAMU: JIOrapu(dM YKcia, TeCITUUHBIE U HaTypalbHbIE JIOTapU(pMBI;

CBOOOJTHO ONIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMEeHTa;

ONEPUPOBATH MTOHATUSAMHU: APKCUHYC, aPKKOCHHYC ¥ apKTAaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CcBOOOZIHO ONEpUpOBaTh TMOHATUSMU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbBIE
YPaBHEHHUS U ypaBHEHUA-CIICJCTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTh Pa3InYHbIe METOJIbl PEUICHUs] PALlMOHAIBHBIX U JIPOOHO-PAIlMOHATILHBIX YpaBHEHUH,
IPUMEHSTHh METOJI UHTEPBAJIOB JUIsl PEIIEHUs] HEPAaBEHCTB;

CcBOOOJHO ONEpUpPOBATh MOHATUSIMH: MHOTOYJIEH OT OJIHOM MEpPeMEHHON, MHOTOYJIEH C LIETBIMHU
K03 puLIMeHTaMU, KOPHH MHOTOYJIEHA, MPUMEHATh JeJCHHEe MHOTOWIEHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miig penienus 3anayd;

CBOOOJHO ONEpUpPOBATh MOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHHH, MaTpUla, ONpeNeluTeNb
MaTpuilbl 2 X 2 U €ro T€OMETPUYECKHI CMBICI, MCIOJIb30BaTh CBOMCTBA ONpenenuTtens 2 X 2 mid
BBIUMCJIEHHS €0 3HAYEHMs], IPUMEHSTh ONPENCIIUTENN Ul PEIIEHUS CHUCTEMbI JUHEHHBIX YpaBHEHUH,
MOJIEJIMPOBaTh pEAJbHBIE CHTyallUM C TIOMOINBI0 CHCTEMBbl JIMHEWHBIX YPaBHEHHH, MCCIEN0BATh
IIOCTPOEHHBIE MOJEIM C IOMOILIBIO MATPULl U OIPEHACIUTENICH, HHTEPIPETUPOBATh IOJYyYECHHBIN
pe3yJIbTar;

UCTOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs TpeoOpa30oBaHus BEIPAKEHUI;



BBINOJIHATE NPE0Opa30BaHMs YHCIOBBIX BBIPAXKEHHUH, COAEPKAILIMX CTENEHU C PalMOHAIbHBIM
IIOKa3aTeleM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKECHUH;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: HppaAlOHAIBHBIC, IMOKa3aTeNbHbIE U JorapudMuyeckue
YPaBHEHMsI, HAXOJUTh UX PEIICHUs C MOMOLIbIO PABHOCUIIBHBIX MEPEX0A0B UM OCYILECTBIIASA IPOBEPKY
KOpHEH;

IIPUMEHSATh OCHOBHBIE TPUTOHOMETPUUYECKHIE bopmybl I E npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpPUPOBATH NOHATUEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IIPUMEHSITh HEOOXOAUMBIE
(opMyIbl JUIsl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICIMPOBATh peasibHble CHTyallud Ha SA3bIKE alreOpbl, COCTABIATH BBIPAKCHHUS, YpaBHEHUS,
HEpaBEHCTBA 0 YCJIOBUIO 3aJlaud, UCCIIEIOBATh MOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM ammapara
anreOpsbl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO OTEPHPOBATH MOHATUSAMH: (PYHKIHUS, CIIOCOOBI 331aHusl (YHKIINU, B3aUMHO OOpaTHBIE
¢byHkuuu, koMno3uuus (QyHKUMH, rpaduk QyHKIMM, BBINOJHATH 3JIEMEHTApPHBIE IMPeoOpa3OBaHUs
rpaduKoB QYHKIHI;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: 00JACTh OINpPENEIEHUs] U MHOKECTBO 3HAUEHUH (QYHKIUH,
HYH (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEPUPOBAThH MOHATUAMU: YETHbIE U HEUETHBbIC (PYHKLUHU, NEPUOJUYECKUE (YHKLUH,
NPOMEKXYTKH MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl WM MHUHUMYMBI (YHKIHH, HauOOJbIIee W
HalMEHblIee 3HaueHue (PYHKIMM HA IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBAThH MOHATUSIMU: CTETIEHHAsA QYHKIHUS C HATypaJbHBIM U LEJIBIM TIOKa3aTelIeM,
rpaduk cTerneHHON (YHKIMU C HATypaJlbHbIM U LIEJIbIM IOKa3aTeneM, rpaguk KOpHs N-0i CTENEHU Kak
(GyHKIIMM 00paTHON CTENEHH C HaTypalbHbIM IIOKa3aTelIeM;

OIIEpUPOBAThH MOHATUSAMU: JUHEWHAs, KBaJpaTHuHas U JPOOHO-TMHEHHas (yHKIUH, BBITOIHATD
3JIEMEHTapHOE UCCIIEJIOBAHUE U TIOCTPOEHUE UX I'paUKOB;

CBOOOJHO ONEpUpOBaTh MOHATHAMM: TIOKa3aTelbHas U JiorapudmMuueckas QyHKIUU, UX CBOICTBa
U Tpad UKy, UCIIOIb30BaTh UX I'pauKU Uil pEIICHUs] YpaBHEHUM;

CBOOOJHO  ONEpPHPOBATh MOHATUSMH: TPUTOHOMETPHYECKAas OKPYXHOCTb, OMNpeAeTeHHe
TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apryMEHTa;

UCMOJb30BaTh TpapuKu YHKIUI 175 UCCIEeJOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH NMpH pelieHUH
3a/1a4 U3 JpYrux y4yeOHBbIX MPEIMETOB M PeasibHOM JKU3HHU, BhIpaXXaThb (JOPMYJIaMU 3aBUCUMOCTH MEXAY
BEJIMYNHAMU;

Hauana MmaTeMaTH4eCKOro aHaIn3a:

CBOOOJHO ONEpUpOBaTh MOHATHAMM: apupMeTHdeckas M TeoMeTpUyecKas Mporpeccus,
OecKOHEYHO yObIBaroIasi FeoMeTpUYecKas porpeccus, IMHEHHbIN U SKCIIOHEHIIMATIBHBIN pocT, hopMyiia
CJIOHBIX IPOLIEHTOB, UIMETh IIPEICTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh MPOIPECCUH JIJISl pEeLIeHHsI pealIbHbIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa;

CBOOOTHO OIIEpUPOBATh MOHSTHSIMU: II0CJIE0BATENBHOCTD, CIOCO0BI 3a/1aHus
MOCJIeI0BATENbHOCTEN, MOHOTOHHBIE M OTrPAaHUYEHHBbIE I[OCIIEOBATEIbHOCTH, [OHUMAaTh OCHOBBI
3apOXKIEHUSI MATEMaTUYEeCKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJlbIX;

cBOOO/IHO OMEpPUPOBATH MOHATUSIMU: HENPEPHIBHbIE (QYHKIIUHU, TOUKU pa3pbiBa rpadrka GyHKIHH,
aCUMIITOTHI rpaduka GyHKINY;

cBOOO/JIHO OMepUpoBaTh MOHATHEM: (YHKIUS, HEMpepbIBHAsS HAa OTpe3Ke, NPUMEHATHh CBOWCTBA
HENpepbIBHBIX (DYHKIMNA JJIS pelIeHus 3a/1a4;

cBOOO/JIHO ONEpUPOBATh MOHATHUAMU: MEepBasi U BTOpas MPOU3BOAHBbIE (QYHKLMHU, KacaTelbHas K
rpaduxy GyHKINU;

BBIUUCIISATH TPOU3BOHBIE CYMMBbI, IPOU3BE/IEHNUS, YACTHOTO M KOMIO3HUIIMU JIBYX (YHKIIMIA, 3HATH
IPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BATh T€OMETPUUYECKUM U (PU3NUECKUI CMBICI IPOU3BOJHOM s pEILICHHs 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSMU: MHOXECTBO, ONIEPALIUN HAJl MHOXKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar A OINUCAaHUS PEAJbHBIX IIPOLECCOB H



SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: ONpEAEICHHUE, TeOpeMa, ypaBHEHUE-CIEeICTBUE, CBOWUCTBO
MaTeMaTHUYeCKOT0 00BEKTa, T0KA3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

K konmy oOyuenust B 11 kjacce oOy4yaromuicss IOTYYHUT CIEAYIOUINE MPEIMETHBIC PE3YIbTaThl
[0 OTIENbHBIM TeMaM pabouell mporpamMmbl y4eOHOTro Kypca «Aurebpa M Hadajlla MaTeMaTH4ecKOro
aHaJIU3a:

Yuciia 1 BBIYMCICHUSA:

CBOOO/IHO OIIEPUPOBATh MOHATHAMH: HATypaJbHOE M LEJI0€ YMCIIO, MHOXKECTBA HAaTypalbHbIX U
LEJIbIX YUCEN, UCII0JIB30BaTh MpU3HAKU AeauMocTH 1enbix yucen, HOJ n HOK naTypanbHBIX uncen st
peleHus 3aaa4, IpUMeHATh aaroput™ EBknuaa;

CcBOOOZIHO ONEpUpOBaTh IOHATHEM OCTaTKa 10 MOJYJIIO, 3alUChIBATh HAaTypajbHBIE 4HCIa B
Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOO/JIHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YMCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTaBISITh KOMIUIEKCHBIE YHCIa B alreOpandyeckodl M TPUTOHOMETPUYECKOM (opme, BBIMOIHSTH
apru(MeTHUECKUE OTIepalliy ¢ HUMU M U300pakaTh Ha KOOPAWHATHOM IIIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOO/IHO OIEpUPOBaTh IMOHATHUSAMHU: HMppallMOHAJIbHBIE, IOKa3aTelbHbIE M Jorapudpmuueckue
HEPAaBEHCTBA, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PABHOCUIIBHBIX IEPEXO0B;

OCYILIECTBIATh OTOOP KOPHEN IIPU PELLIEHUU TPUTOHOMETPUUECKOIO YPABHEHUS;

cBOOO/IHO OMEPUPOBATH MOHITHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHSTH HEOOXOIUMbIE
(opMyJIbl ISl pEIIEHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJHO OINEpPUPOBaTh MOHATHUAMU: CHUCTEMA U COBOKYIHOCTh YPAaBHEHHH U HEPABEHCTB,
PaBHOCUJIbHBIE CHCTEMbl M CHCTEMBI-CJIEACTBHS, HAXOAWUTh PEIIEHUS CUCTEMBlI U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHATBHBIX, TOKA3aTENbHBIX U JIOTapHU(PMUIECKIX YPAaBHEHUN 1 HEPABEHCTB;

pelmiate  palUoHaJbHBIC,  UpPpAlMOHAJbHBbIE,  IOKa3aTelbHblE,  JIOTApU(PMUYECKHE U
TPUTOHOMETPHUECKHUE YPABHEHUSI U HEPABEHCTBA, COAEpKAIMe MOIYJIN U TTapaMeTphI;

MPUMEHSTh IpadUyecKkue METOAbl JIJsl pEelIeHHs] YpaBHEHHH M HEpPABEHCTB, a TaKXke 3aaad ¢
napameTpamu;

MOJIETIMPOBATh peajbHbIE CUTYallUd Ha SI3bIKE€ aNreOpbl, COCTABISATH BBIPAXKEHUS, YpPaBHEHMS,
HEPABEHCTBA U MX CHCTEMBI 110 YCIOBUIO 33/1a4M, UCCIEA0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIB30BaHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATH MOTYYEHHBIN pe3ynbTar.

DOYyHKUMH U TPapuKu:

CTpPOUTH TpadUKH KOMIMO3UIUHA (PYHKIIUNA C TMTOMOIIBIO JIEMEHTAPHOTO MCCIICIOBAHUS U CBOWCTB
KOMIO3UINH JIBYX (DYHKIIUIA;

CTPOUTH F'€OMETpUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TpaMKU TPUTOHOMETPHUECKUX (DYHKIIMM;

MPUMEHSTh PYHKLINHU JJI1 MOJIETUPOBAHUS U HCCIIE0BAaHUS PEATbHBIX MPOIIECCOB.

Havana maTteMaTn4yecKkoro aHajamsa:

MCIOJIb30BaTh IPOU3BOIHYIO IS UCCIIEI0BAaHUS (YHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

WCIOJIb30BaTh MPOU3BOJHYIO ISl HAXOXKJIEHUS HAWIy4YlIero peuieHus B MPUKIAAHBIX, B TOM
quCcie COLMATIbHO-DKOHOMMUYECKHX, 3aJadax, Ul OIpPENENeHUs CKOPOCTH U YCKOPEHHs Ipoliecca,
3aIaHHOTO (POPMYIION MU TpadUKOM;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: TEpBOOOpa3Hasi, OINpeNeNEHHBIH HMHTErpajl, HaxOIUThb
epBOOOpa3HbIE 3JIEMEHTAPHBIX QYHKIIMI U BBIYUCIATH UHTErpai no ¢popmyne Hetorona-JleloHua;

HaXO/UTh IJIOLIA/IU TNIOCKUX (GUTYp U 00BEMBI T€J ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTaBICHHE O MAaTeMaTUYeCKOM MOJAEIUPOBAHUM Ha TPUMEPE COCTABJICHHS
TuddepeHIaIbHbIX ypaBHEHUH;

pelmars NpUKIATHBIE 33Jauyd, B TOM 4YHCIE COLUAIbHO-d)KOHOMUYECKOTO U (U3UYECKOTO
XapakTepa, CpeACTBAMHU MaTEMaTHYECKOIO aHAJIN3A.

COJAEP)KXAHUE OBYUEHUS
10 KJIACC
Yuciia 1 BLIYUCJIECHUA



Pammonanbhple umncna. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOM, NPOLEHTHI, OECKOHEYHbIE
nepuonuueckue apoOu. IIpumenenue npobel W NPOLEHTOB JUIsl pEIIeHUs NPUKIATHBIX 3a1ad U3
pa3IMYHBIX OTpaciel 3HaHUW U pealbHOM JKU3HU.

JlelicTBUuTENnbHBIC YKcia. PalmonanbHble M UppallMOHANbHBIE Yicia. ApupMETHYECKHE ONepaIiu
C JEWCTBUTENbHBIMU 4YHCIaMU. MoJynab JEHCTBUTENBHOIO 4HUCIA U ero cBoicTBa. IIpuOmmxEHHbIC
BBIUMCJIEHMS], TPpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYMCICHUN.

Crenensb ¢ nenbiM nokasarenaeMm. bunom Herotona. Mcnonb3oBanue noaxozsied GopMbl 3amnucu
JEHCTBUTENBHBIX YUCEN JUISl PELIEHMsI IPAKTUYECKUX 3a]1a4 U [IPEICTABICHUSI JAHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTRA.

Crenenp ¢ palnMOHaJIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTa jorapudma. JlecaiTuuHble U HaTypajbHbIE JIOTapU(MBL.

CuHyC, KOCHMHYC, TaHI'€HC, KOTaHI€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC H
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXJIECTBEHHBIE MpeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUA-CIeACTBU. HepaBeHCTBO, penieHue HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELICHHUs] LEJNbIX M JpOOHO-pallMOHANIBHBIX YpPaBHEHMH M HEPABEHCTB.
MHorowieHsl OT OJHON NEPEMEHHOM. JleJleHre MHOTro4JIieHa Ha MHOTO4WIEH ¢ ocTaTKkoM. Teopema be3y.
MHorouiensl ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUMN, COACPIKAIINX CTEIICHH U KOPHH.

WppanuonansHeie ypaBHeHUsA. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHUN.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOBI PEIICHUS JIOTapu(PMUIECKUX YPaBHEHHIH.

OcHoBHbIE TpuroHoMeTpuieckue popmyisl. [IpeodpazoBaHre TPUrOHOMETPUUECKUX BBIPAKEHUH.
Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

Pemenne cucremM JIMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBl JIMHEWHBIX YpaBHEHM.
Onpenenurens MaTpuipbl 2X2, €ro Te€OMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCICHHE €ro 3HAYEHUS,
IIPUMEHEHNE ONPEIEIIUTENS AJIs PEIICHNs CUCTEMBI JINHEHHBIX YpaBHEHUN. Pemenne npukiaausIx 3a1a4
C MOMOUIBIO CUCTEMBI JUHEHHBIX ypaBHEHM. VccnenoBanue MoCTPOCHHON MOJIENIN C TOMOIIBIO MATPUIL
U ONPEIEIUTENIEH.

[locTpoeHne MaTeMaTH4YECKUX MOJEJIEH pEalbHOM CUTyallud C IIOMOIIbI0 YPaBHEHHU U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHMH M HEPAaBEHCTB K PELICHHIO MAaTeMAaTUYECKUX 3aJad W 3a1ad W3
Pa3IUYHbBIX 00J1aCTe HayKH U peasIbHOM JKHU3HH.

DYyHKUMH U TPaPuKu

OyHKuMs, cnocoObl 3agaHus QyHkuuu. B3zaumHo oOpatHble QyHkiuu. Komnosunus ¢QyHKIM.
I'padux GyHKIMN. DIemMeHTapHble TpeoOpa3oBaHus rpaduKoB GYHKIUH.

Ob6nacTh ompeneneHUss U MHOXKeCTBO 3HaueHWd (ynkumu. Hymun dysxnuu. IlpomexyTtku
3HaKonocTosHcTBa. Y&THble M Heu€THble (yHkuu. Ilepmommueckue Qynkmuu. ITpomexyTku
MOHOTOHHOCTH (PyHKIHU. MakCUMyMbl U MUHUMYMbI QyHKIMH. Hanbosbiee 1 HauMeHblIee 3HaUeHUs
(GYHKLIUU Ha TPOMEKYTKE.

Jluneiinas, KBajgpaTW4Has ¥ APOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTApHOE WCCJIEAOBaHUE U
MOCTPOEHHE UX TPaPHUKOB.

CrenenHas GyHKIUS ¢ HATYpaJIbHBIM U LeNbIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KOpHs N-0i CTeneH! Kak QYHKIIUN 0OpaTHOM CTENEeHU C HaTypajbHBIM IIOKa3aTeNIeM.

[TokazarenbHass u Jorapumuueckas (QyHKUHMH, UX CBOMCTBA M rpaduku. Vcmnonbp3zoBaHue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpuyeckasi OKpY>KHOCTb, OINpEAEIECHUE TPUTOHOMETPUUECKUX (PYHKIMUHA YHUCIOBOTO
apryMeHra.

@DyHKIMOHANBHBIE 3aBUCUMOCTH B pEalbHbIX IpoLeccax U sABICHUsX. ['papuku peanbHBIX
3aBUCHMOCTEH.

Havajia MmaTeMaTH4eCKOI0 aHAJIHM3a

IlocnegoBaTenpHOCTH, CIOCOOBI 3amaHus MOCIENOBaTeNbHOCTEH. Meronm MaTeMaTHYEeCKOH



WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIENOBATENbHOCTH. VIcTOpus  BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHaAJIM3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas M reomeTpuyeckas mnporpeccud. beckoHeuHo yObIBaroIias reoMeTpudeckas
nporpeccusi. Cymma OECKOHEUHO YOBIBAaKOIICH reoMeTpudeckord mporpeccun. JIuHeHHBIH U
SKCHOHEHIHMAIBbHBIA pocT. Yucno e. dopmyna ClIOXKHBIX MPOLEHTOB. Vcronb30BaHWE MPOTrPECCUM s
pelIeHNs peallbHbIX 3aJa4 IPUKJIaJHOIO XapaKTepa.

HemnpepsiBHble GyHKIMM W HUX CBOWCTBA. Toukw pa3pbiBa. ACHMITOTHI TpaduKOB (PYHKIUH.
CpoiicTBa (yHKIMII HeNpephIBHBIX Ha OTpe3ke. MeToa HHTEpBajOB JUIsl PEIICHUS HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (DYHKIIHMH Il peIIeHUs 3a1a4.

[lepBas u BrOpas npousBoaHbie GyHKIUU. OnpeeneHue, reOMeTpUIecKuid U PU3NIECKUIl CMBICIT
MPOM3BOTHON. Y paBHEHUE KacaTeIbHOH K TpaduKy (yHKIIHH.

[IpousBonubie 3nemMeHTapHbIX (QyHKuuHA. [Ipous3BomHas CyMmMMbl, MPOU3BEACHUS, YACTHOIO H
KOMITO3UIIUH (PYHKITHI.

MHoxkecTBa M JTIOTHKA

MHOXeCTBO, oOmIepalyd HaJ MHOXKECTBaMH W HX cBoMcTBa. [uarpammbl Oiinepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO anmnapara JJis ONKCAaHUs pPeajbHbIX MPOLECCOB U SBJICHUM,
[IPY PEUICHUH 33/1a4 U3 JPYTUX YUeOHBIX PEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMAaTHMYECKOTO OOBEKTa, CIEACTBHE, J0KAa3aTelbCTBO,
PaBHOCHJIbHBIE YPABHEHHMS.

11 KJIACC

Ymucna v BoIYMCICHUSA

Hatypanbnbie u nensie yucna. [IpumMenenne npu3HakoB JEIMMOCTH LIETBbIX YHUCEN, HauOOIBIIHIA
obmuii nemurens (nanee — HOJl) u naumensinee oodmee kpatHoe (manee — HOK), octatkoB mo Momaysto,
anroputma EBKiuaa aiis pereHus 3aad B LeJIbIX Ynhciax.

KommiekcHbie uncna. AnreOpandeckas U TPUTOHOMETpUYECKask (JOPMBI 3alTUCH KOMIUIEKCHOTO
ymcna. ApudmMerndyeckue onepanuy ¢ KOMIJIEKCHBIMU yrciaMu. M300paskeHne KOMIUIEKCHBIX YHMCel Ha
KOOpIMHATHOM IulocKocTH. Popmyna MyaBpa. KopHu N-0M CTeneHM M3 KOMIUIEKCHOIO YHCIA.
[TprMeHeHNne KOMITJIEKCHBIX YMCeN [Vl PelIeHns GU3NIEeCKUX U T€OMETPUUYECKHUX 3ajay.

YpaBHeHus U HepaBeHCTBa

Cucrema M COBOKYIHOCTb YPAaBHEHMM W HEPAaBEHCTB. PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1Oop KOpHEH TPUTOHOMETPUYECKHMX YPaBHEHMH C TIOMOLIbI0 TPUTOHOMETPHUUECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OCHOBHBIE METO/Ibl PELICHHS TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX, HPpalMOHAIbHBIX,
MOKa3aTeNNbHbBIX U JOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHne ypaBHEHUH, CCTEM W HEPABEHCTB K PELICHHIO MaTeMAaTUYECKUX 3a/a4 M 3a7ad U3
pa3IMYHBIX 00JacTel HAYKH U PeallbHOM JKU3HU, MHTEPIIPETAIMSI TOTYISHHBIX PE3yIbTaTOB.

DyHKIUHN U TPaQUKH

I'papux xommozuiuu ¢GyHkumid. ['eomerpuyeckre oOpa3bl ypaBHEHMH UM HEPaBEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U rpaUKH.

I'padmueckue MeTob! pelieHns ypaBHEHUN U HepaBeHCTB. [ paduyeckre MeTo bl pelIeHus 3a1a4
C IapaMeTpaMH.

Ucnons3zoBanne rpadmkoB (yHKIIUN IS UCCIIEIOBAHMS TPOIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HHKAIOT MPH PELICHUH 3aja4 U3 IPYTUX YUEOHBIX IPEIMETOB U PeaIbHOM KU3HU.

Havyana maTemaTu4yeckoro anajamusa

[IpuMeHeHre NPOU3BOJHOM K HCCIENIOBaHMIO (YHKIMH Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxosxienre HanOoJbIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPhIBHON (QYHKIIMHA HAa OTPE3KE.

[IpuMeHeHne TpOU3BOAHOMN JIJISl HAXOKICHUS HAWTYUIIETro PelIeHUsl B MPUKIAAHBIX 3a7a4dax, JUist
orpezieNieHus] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (popMyson Win rpaduKoMm.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpas3Hble 37eMEeHTapHBIX (GYHKIUH.



[TpaBuna HaXx0XKJEHHUS IEPBOOOPA3HBIX.
Nurerpan. I'eoMeTpudecKui CMBICH HMHTErpajia. BblYMCIIEHHE OIPEACIIEHHOIO HHTErpaja Io
dbopmyrne Hetotona-Jleitoauia.

IIpumeHeHne wumHTErpanma s

TCOMETPHUICCKUX TCII.

IIpumepsl

HaXOXJACHUA

pemieHnii  auQQepeHIMaTbHbIX  ypaBHEHUH.

peasibHBIX MPOLECCOB ¢ MOMOUIbIO AU(PPEepeHIINaATbHBIX YPAaBHEHUH.

mIomanein

00BEMOB

IUIOCKUX  Quryp u

MaremaTuyeckoe MOJEIUPOBAHKUE

TEMATHYECKOE INTAHUPOBAHUE

10 KITACC

Ne

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

I[eﬂTeJIbHOCTb yuuTread €

n/n

NPOrpamMmsbl

Bcero KoHTpo.ibHbIe

n/m mporpamMmel Bcero KoHTposibHble Y4€TOM paGoueii IPOrpaMMsl
paGoThI BOCIUTAHUS
MHOK€eCTBO AEHCTBUTENBHBIX YcTraHoBIEHNE IOBEPUTEIIBHBIX
qricesl. MHOTOYJICHBI. OTHOIICHUH ¢ 00yYarOIIIMHUCH,
1 PanumonansHble ypaBHEHUS U 24 1 CIOCOOCTBYIOIIUX TTO3UTUBHOMY
HepaBeHCTBA. CHCTEMBI TUHEHHBIX BOCTIPUATHIO 00Y4aIOIIUMUCS
YpaBHEHUN TpeOOBaHUI U MPOCHO yUUTENs,
2 Oyukuuu U rpadguku. CreneHHas 12 1 TIPUBJICHCHHIO MX BHUMAHHA
(GyHKIMS C LIeIbIM ITOKa3aTeneM K 00CYX/1aeMoii Ha ypoke
Apudmerndeckuii KopeHb N-0it undopmaruy, aKTI{BmaHHH
3 creniean. ppannoHalibHbIC 15 1 X IO3HABATCIIEHON
ypABHEHHS AeATENbHOCTH; OpraHu3aLus cbvopM
WHIUBUTYAJIbHOU U MOBO#
4 Hoxasatembnas dymiims, 10 1 yueOHOI y,HeHTeHBHOg”I;P}II;r[
[TokazarenbHbIEC YpaBHEHUS
pUMEHEHUE Ha YPOKe
5 Jlorapudmuueckas GyHKIHSA. 18 1 UHTEPAKTUBHBIX (popM paboThI
Jlorapudmuueckre ypaBHEeHUs ¢ 06YYRIOLIMMICS; Pa3BHTHE
6 TpI/IFOHOMeTpI/IIIeCKI/Ie BBIPpAXKCHUA 22 1 IICHHOCTHOI'O OTHOUICHUA
Y ypaBHEHUS K 3HAHUAM Kak
7 [locnenoBaTeabHOCTH U 10 1 UHTEUIEKTYaJIbHOMY pecypcy,
MIPOTPECCUH obecrnieunBaroiemMy Oyayiiee
8 HenpepbIBHBIE ()yHKIHH. 20 . YEJI0BEKa; MHULIMUPOBAHUE
TponssoaHas oOydJaronuxcs K 00CyXJIeHHIO,
BBICKA3bIBAHUIO CBOETO MHEHUS,
BBIPaOOTKE CBOETO OTHOIIEHUS 10
MOBO/Y MOJIy4aeMOU Ha ypOKe
COIIMAILHO 3HAUYNMOU
nH(popMaLuY; OAAEp)KaHUE B
KOJIICKTUBE JCI0BOM,
9 HOBTOpeHI/IC, O606U.I€HI§C, 5 ﬂpy}KeH}o6H0f/j aTMOC(I)CpBI;
cucTeMaru3anus 3HaHUU OpraHu3aIys i 00 yJIaroIuXcst
CUTYAaIMil KOHTPOJISI U OTICHKH,
CaMOOIIEHKH (KaK y4eOHBIX
JOCTIDKCHHU OTMETKaMH, TaK U
MOPAJIbHBIX, HDAaBCTBEHHBIX,
IPaXXTaHCKUX MOCTYIKOB)
OBUIEE KOJIMYECTBO YACOB I10 136 8
[TPOI'PAMME
11 KITIACC
Ne HaumenoBanue pasaesos u tem  KoandecTBo yacoB JesiTeJIbHOCTH YUUTEJISI C Y4ETOM

padoueii mporpaMMbl BOCIUTAHUS




padoThI

UccnenoBanue GyHKIINM ¢

1 . 22 1
MTOMOIIBIO TPOU3BOTHON

2 [TepBooOpasHas 1 uHTETpal 12 1
['paduku TPUrOHOMETPHUUECKUX

3 ¢dbyakumii. TpuroHoMeTpuvecKue 14 1
HEPaBEHCTBA

4 WpparnmonanbHbIe, TOKa3aTEIbHBIE 24 1
1 Jjorapu(pMHUYCCKUE HEPABEHCTBA

5 KomrnekcHbie uncia 10 1

6 Harypanbnble u 1iensle yucia 10 1
Cucrembl paluoOHaIbHBIX,

7 HMPPAMOHAIILHBIX MOKA3aTEIbHbIX 12 1
1 JIOTapu(hMUYECKUX YPABHCHHIA

8 3ama4n ¢ mapaMmeTrpamu 16 1

9 [ToBTOpEHME, O606H.[€HI:IG, 16 1
CUCTEMaTHU3aIlUsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 136 9

I[TPOTPAMME

YcTaHoBNIEHUE TOBEPUTETBHBIX
OTHOIICHHH C 00YJaIOIUMHUCH,
CIOCOOCTBYIOLIUX [TO3UTUBHOMY
BOCTIPUATHIO 00YUYaIOIIUMUCS
TpeOOBaHMI U POCKO yunTEN,
MIPUBJICUCHUIO MX BHUMAHUS

K 00CcyXJ1aeMoii Ha ypoke
nH(pOpMaINY, aAKTUBU3ALUU

UX [103HABATEIbHOMN JEATEIbHOCTH;
opranu3zaus Gopm
WH]JIUBUYAJIbHOM Y TPYIIIOBOM
y4eOHOMI e TebHOCTH;
IPUMEHEHUE Ha YPOKe
MHTEPAKTUBHBIX (hOpM paboTHI

¢ 00y4arouIMMICs; pa3BUTHE
IIEHHOCTHOTO OTHOIICHUS K 3HAHUSM
KaK MHTEJUIEKTYaIbHOMY PECYpCY,
obecnieunBaroeMy Oyymiee
YeloBeKa; MHUIUUPOBAHUE
oOyuaroiuxcst K 00CyX/1€HHUIO,
BBICKa3bIBAaHUIO CBOETO MHEHUS,
BBIPA0OTKE CBOETO OTHOIICHUS 110
MOBO/Ty TOJIy4aeMOil Ha ypoKe
COLMAIIHO 3HAYMMOI HH(pOpMAIIHH;
HoJJIep)KaHUE B KOJJIEKTHUBE
JIETIOBOM, JPYKEITFOOHOM
aTMoc(epbl; OpraHnu3aLus JUIst
00y4aroIuXxcsl CUTyalluii KOHTPOJIS
M OLICHKH, CAMOOIIEHKH (KaK
y4eOHBIX IOCTHKEHUH OTMETKaMH,
TaK ¥ MOPAJIbHBIX, HPABCTBEHHBIX,
IPaXXIaHCKUX MOCTYIKOB)




