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PABOYAJ ITPOI' PAMMA
y4ueOHOro Kypca «Anredpa u Hauajga MaTEeMaTHYECKOTO aHAJIU3a»
115 ooyuarommxcst 10-11 kmaccoB

(0a30BbBIN YPOBEHD)



IlosicHuTeILHAS 3aIUCKA

Pabouas nporpammMa yueOHOTO Kypca «Anredpa 1 Hayalla MaTeMaTHYeCKOTO aHAIHN3a
6a3oBoro ypoBHs st obOywaromuxcs 10-11-x kmaccoB MBOY «Monounenckas COII»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

e @epaepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Denepaunny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepkaeHuu ¢eaepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEeIHEro O0IIero 00pa3oBaHU»
(c ”3BMEHEHHMAMH, BHECEHHBIMU MpHUKa3oM MunnpocsenieHus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenus oT 18.05.2023 Ne 371 «O06 yrBepxkacHun QeneparbHOi
00pa30BaTeNbHOI MPOrpaMMbl CPETHEr0 00IIero 0Opa3oBaHuUs»;

e mpukaza MunmnpocBenieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu I[lopsinka
OpraHM3alliil U OCYILECTBICHHUS 00pa30BaTEIbHON JIEATEIHHOCTH 10 OCHOBHBIM
o0mieoOpa3oBaTelbHBIM ~ [IpOorpaMMaM  —  00pa3oBaTeNbHBIM  IPOTrpaMMam
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIIEro U CPpeAHEro 001ero o0pa3oBaHus»;

e CII 2.4.3648-20 «CaHuTapHO-3IUAEMHOIOIMYECKHE TPeOOBaHUS K OpraHU3aIUsaM
BOCIUTAHUS M OOy4YeHHs, OTAbIXa M O3J0POBJICHHS JE€Ted U MOJIOACKUY,
YTBEPAKACHHBIX MOCTAHOBJIEHUEM IJIABHOTO caHUTapHOro Bpauda oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['urnennyeckue HOpMATUBBI U TPeOOBaHUS K 00ECIIEUEHUIO
O6e3omacHOCTH U (W) OE3BPEIHOCTH JUISl YesloBeKa (haKTOPOB CPEIbl OOMTAHU,
YTBEPKACHHBIX IOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e KOHIICNIIMA  PA3BUTHUA  MAaTEMaTHYEeCKOrO  OOpa3oBaHHUA,  YTBEPKIACHHOMN
pacnopsixenreM [IpaButenbctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO MIaHa CpeHEro 00IIero 00pa3oBaHus, YTBEPKIEHHOT0 prukazoM MbOY
«Momnounenckass COII» ot 31.08.2023 Nel73-o0.1. «O0 yTBEp>KIE€HUHU OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CPETHET0 00IIero 00pa3oBaHuUs»;

e (enepasibHONW paboueil mporpamMmbl  y4yeOHOro Kypca «Anredpa W Hauaia
MaTeMaTHYeCKOro aHajau3a», KOTOPbIH BXOAMT B COCTaB Yy4eOHOro MpeaMeTa
«MaremaTtuka.

Pabouast mporpaMma opueHTHpPOBaHa Ha 1ieJIeBble IPUOPHUTETHI, CHOPMYTUPOBAHHbIE B
(dhenepasibHON pabouelt mporpaMme BOCIIUTAHUS U B paboueli nporpamme Bocriutanuss MbOY
«Monounenckas COLI».

Pabouas nporpamma yueGHOro Kypca «Anredpa 1 Hauyajga MaTeMaTHUYECKOTO aHAIIN3a»
6a30Boro ypoBHs Juis ooydaronuxcs 10—11-x kimaccoB pa3pabotana Ha ocHoBe DeepanbHOro
roCy/1apCTBEHHOI0 00pa30BaTEIbHOIO CTaHIapTa CPeIHEro olIIero oopa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHUM, IPEABABIIEMbIX K MATEMaTUYECKOMY 00pa30BaHUIO, U
Tpaauuui poccuiickoro oOpa3oBaHus. Peanusaius mporpamMMbl oOecrieunBaeT OBJa/ICHUE
KITIOYEBBIMHM KOMITETEHLIUSIMH, COCTABIISIOIIMMU OCHOBY Ui CAMOPa3BUTHSI U HEIIPEPBHIBHOTO
00pa3oBaHMsl, IEITOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO W MO3HABATEIHHOTO PAa3BHTHUS
JMYHOCTH O0YYarOLIUXCS.

Kypc anreOpsl M Hayal MaTreMaTH4eCKOrOo aHaju3a 3aKjia/bIBaeT OCHOBY st
YCIICIIHOTO OBJAJCHHUs] 3aKOHaMU (U3UKH, XUMHH, OHMOJIOTWH, MOHHUMAHUS OCHOBHBIX
TEH/ICHIIN OSKOHOMHUKM H OONIECTBEHHOW JKHM3HM, TIO3BOJIIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIOJIB30BaTh UX B
MOBCETHEBHON KM3HU. B TOXXe BpeMsi OBIaficHWe aOCTPAaKTHBIMH W JIOTHYECKH CTPOTHMU
MaTeMaTHUYEeCKUMHU KOHCTPYKLHMSMH DPa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh MCTUHHOCTH YTBEPIKICHHS, HCIOJIB30BaTh OO0OOIIEHHE W KOHKPETH3AIHUIO,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KPeaTHBHOE M KPUTHUECKOE MbIILIeHHe. B xone



U3yueHHs anreOpbl M Hayal MaTeMaTHYeCKOro aHaju3a B CTaplled IIKoJe ydaruecs
[IOJy4atOoT HOBBIM ONBIT PELICHUs MPUKIAAHBIX 3a]ad, CaMOCTOATEIBHOIO IOCTPOCHUS
MaTeMaTHYECKUX MOJIENIEH peabHBIX CUTYAllMd M MHTEPIPETAlMH MOJTyYEeHHBIX PEIICHHIA,
3HAKOMSATCS C IpUMEpaMu MaTeMaTHMYeCKUX 3aKOHOMEPHOCTEH B IpUpOJAE, Hayke U B
HCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMAaTUYECKIMU OTKPBITUSMHU U UX aBTOPAMHU.

Kypc oOnamaer 3HauuTeNbHBIM  BOCIUTATEIbHBIM  IMOTEHIMAJIOM, KOTOPBIH
peanu3yercss Kak depe3 y4eOHBbI MaTepuai, CoCOOCTBYIOUIMA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M uepe3 crneuupuky ydyeOHOH JesTelnbHOCTH, Tpedyromen
CaMOCTOSITEJIbHOCTH, AKKYpPaTHOCTH, IPOJOJDKUTEIbHOM KOHLEHTpalWd BHUMAHUS W
OTBETCTBEHHOCTH 32 MOJIY4YEHHBIN pe3ysbTaT.

B ocHoBe MeToauku 00ydeHus anreOpe U HadanaM MaTeMaTH4eCcKOro aHalIN3a JIC)KUT
NeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

CrpykTypa Kypca «AnreOpa W Hadajla MaTEeMaTUYeCKOrO aHalM3a» BKIIOYACT
CIIEAYIOIINE COZEPKATENbHO-METOANYECKUE JIMHUM: «Hucna U BeIYUCICHU», «DYHKIUU U
rpadukn», «Y paBHeHUs 1 HepaBeHCTBay, «Hauana maremarnueckoro ananusay, «MHOXKeCTBa
U JIOTHKa». Bce 0OCHOBHBIE cozlepKaTeIbHO-METOAUYECKHE JIMHUU U3Y4alOTCsl Ha IPOTSHKEHUU
IBYX JIET 00y4eHUs B CTapIled HIKOJE, €CTECTBEHHO IONOJHSISA APYr Apyra U IOCTENEHHO
HACHIIIAsACh HOBBIMH TeMaMHU M paszlenaMu. JlaHHBI Kypc SBISIETCS HMHTErPaTHBHBIM,
MOCKOJIBKY OOBEIMHSET B cebe CoepKaHWe HECKOJBKHX MAaTeMaTHYeCKUX JIUCIIHMILIHH:
anreOpa, TPUTOHOMETPUS, MaTEMATUYECKUN aHallu3, Teopusi MHOkecTB U 1p. Ilo mepe Toro
KaK ydalluecsi OBJaJeBalOT BCcE Oosiee IMMPOKUM MaTeMaTHYECKUM allapaToM, Yy HHX
[ocJe10BaTeNbHO (HOPMUPYETCS M COBEPILEHCTBYETCSI YMEHHUE CTPOUTh MaTEeMaTHYECKYIO
MOJIENb pealbHOM CUTYalluH, IPUMEHSTh 3HaHUS, TIOJyYEHHbIE B Kypce «Anredpa u Hadaia
MaTeMaTUYeCKOro  aHaju3a», Ul peIIeHUS  CaMOCTOATENbHO  CHOPMYIMPOBAHHON
MaTeMaTHUYECKOH 3ajjauu, a 3aTeM UHTEPIPETUPOBAThH OJyUYEHHBIN pe3ybTaT.

CopnepxaTenpHo-MeTOAMYEeCKass JMHUA «Yucina ¥ BBIUMCIEHUS»  3aBEepLIAET
(dbopMHpOBaHNE HABBIKOB MCIIOJIB30BAHUS JICHCTBUTEILHBIX YMCEI, KOTOpOe ObLIO HA4aTo B
OCHOBHOM 11KOJIe. B cTapmiel mkosne oco0oe BHUMaHue yzaenseTcs (GOpMUPOBAHHIO TPOYHBIX
BBIYHCIIUTENbHBIX HABBIKOB, BKIIOYAIOIIMX B C€0s MCIIOJIb30BAHNUE PA3IMYHBIX (DOPM 3arncu
JeUCTBUTENILHOIO 4YHCIIa, YMEHUE PpAlHMOHAIbHO BBINOJIHATH JEHCTBUS C HHUMH, JAeaTh
NPUKUAKY, OLIEHMBATh pe3yiabTaT. (OOydaromiyecss MOJIy4aloT HaBbIKU HPUOIMKEHHBIX
BBIUMCIICHUH, BBIMOJHEHUS NEHCTBHM C 4YMCIaMM, 3allUCAHHBIMH B CTaHJIapTHOH (opme,
WCTIOJIH30BAHUSI MATEMAaTHYECKIX KOHCTAHT, OLIEHUBAHHS YHCIIOBBIX BBIPKECHHIH.

JIlunus «YpaBHEHUS U HEPABEHCTBA» PeaTM3yeTcsl Ha MPOTSHKEHUH BCEro 00ydeHus B
CTaplied IIKoJie, MOCKOJBbKY B KaXJOM pazJiele HporpaMMbl MPEIyCMOTPEHO pEeLICHHE
COOTBETCTBYIOIIMX 3agad. OOyuaromuecs OBJIAJEBAIOT PA3IMYHBIMM METOJIAMH peIIeHUsS
[ENbIX, pPAlWOHAJBHBIX, HWPPAIMOHAIBHBIX, TIOKA3aTeNbHBIX, JOTapH(PMHUYECKHX U
TPUTOHOMETPUUYECKUX YpaBHEHHUH, HEpaBeHCTB M MX cucteM. [lomyueHHble yMeHUs
UCHOJIB3YIOTCS MpPH HCCIEA0BaHUU (YHKIUMH C TOMOUIbIO IPOWU3BOJHOM, pEIIEHUU
MPUKIIAQJHBIX 3324 U 3a/1a4 Ha HaX0XJIeHNe HauOOIbIINX U HAMMEHBIINX 3HAYCHUN (PYHKIUH.
JlanHast coepkaTenbHas JIMHUS BKJIIOYaeT B ce0s Takke (GOPMUPOBAHUE YMEHHM BBIIIOJIHATh
pacué€rbl mo ¢opmyinaM, NpeoOpa3oBaHMs IETbIX, PAUOHANBHBIX, HUPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKCHUH, COACPKANIMX CTENEeHH W
norapudmsl. braronapst uzyueHuro anredpanyeckoro marepuaiga IpOUCXOJUT AajbHenIIee
pa3BUTHE aITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIUICHUS yJauXxcs, (POPMHUPYIOTCS HABBIKH
JeTyKTUBHBIX pPacCyXJIeHUi, paboTel C CHUMBOJBHBIMH (hopMamu, NpeIcTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB U HepaBeHCTB. AureOpa mpeuiaraer
3¢ EeKTUBHBIE UHCTPYMEHTHI AJIS PEIICHUs] MPAKTUYECKHX M eCTeCTBEHHO-HAYYHBIX 33734,
HarJIsTHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KAaK SI3bIKA HAYKH.



CogepxarenbHO-MeToAUYeCKast TMHUS «DYHKIINHU U TpaQUKN» TECHO MEePEIUIeTaeTCs
C JPYTMMH JMHUSAMH Kypca, IOCKOJBKY B KaKOM-TO CMbICIE 33Ja€T MOCIENOBATEIbHOCTD
W3y4YeHHS MaTtepuana. V3ydeHHe CTCIeHHOH, II0Ka3aTelbHOM, JIOTapu(PMUUIECKOU U
TPUTOHOMETPUYECKUX (PYHKIMM, UX CBONCTB U TpaUKOB, HCIOJIb30BaHUE (DYHKUUN ams
pelieHns 3a1a4 U3 JAPYrux Y4eOHBIX MPEIMETOB U PEaTbHON JKM3HH TECHO CBS3aHO KaK C
MaTeMaTHYeCKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH 1 HepaBeHCTB. [Ipu aTom 6osbioe
BHHUMaHUE yJensieTcss (OpMUPOBAHUIO YMEHHS BBIpaXaTh (opMysIamMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEIMYMHAMH, HCCIEA0BAaTh IOJIyY€HHbIE (YHKIHH, CTPOUTh HX TpauKu.
Marepuan 5TOH COIEPKATECIBHOW JIMHUM HAlEIEH HAa pa3BUTUE YMEHUM M HABBIKOB,
MO3BOJISIIOIIMX ~ BbIpaXKaThb 3aBUCHMOCTH MEXIy BEJIMYMHAMH B pPa3IUYHOU (opme:
aHAIMTUYECKOM, Trpaduueckoi u cimoBecHOW. Ero m3ydeHWe CrocoOCTBYET pa3BHTHIO
QITOPUTMUYECKOTO  MBIIIICHHS, CIOCOOHOCTH K  OO0OOIIEHHWI0O W KOHKpETH3aIuH,
KCIOJIb30BAHUIO AHAJIOTUI.

ConepxarenpbHass JmHHS —«Hawana  maTeMaTWyeckoro aHaiu3a)»  IO03BOJIAET
CYILIECTBEHHO PACIIUPUTH KPYTI KaK MAaTEMAaTUYECKUX, TaK U MPUKIIAJIHBIX 33]1a4, JOCTYITHBIX
o0y4aromuMcsi, y KOTOPBIX TOSBISETCS BO3MOXKHOCTb HCCIEAOBAaTh U CTPOUTH Tpaduku
(GYHKIUH, ONIpeIesATh UX HAUOOJIBIIHE M HAMMCHBIINE 3HAYCHH S, BRIYUCIIATH IUIOIATH GUTYD
1 00BEMBI Tell, HAXOIUTh CKOPOCTU U YCKOPEHHUS IpolieccoB. [laHHast copepxkarenbHas JINHUS
OTKPBIBACT HOBBIE BO3MOKHOCTH TTOCTPOCHUSI MATEMAaTUYECKUX MO/JIEJICH PealIbHBIX CUTYAIIHH,
HAax0’KJIeHUS HAaWJIY4IIEero pelieHus B IPUKIIAHBIX, B TOM YUCIE COLIMAIIbHO-3KOHOMUYECKHX,
3a/1ayax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOTO aHaju3a CIOCOOCTBYET Pa3BUTUIO
abcTpakTHOrO, (HOPMaIbHO-JOTHYECKOTO M KPEATUBHOTO MBIIIICHUS, (HOPMUPOBAHHIO
YMEHUU pacro3HaBaTh MPOSBIICHHUS 3aKOHOB MAaTEMaTHUKH B HAyKe, TEXHUKE M HCKYCCTBE.
OOyuvaromuecs y3HAIOT O BBIJAIONIMXCA pe3ylbTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS
MaTeMaTHUKHU KaK HAyKH, ¥ KX aBTOpax.

ConepxkarenpHO-MeTOMYECKass JUHUA «MHOXKECTBA M JIOTMKa» B OCHOBHOM
MOCBAIIIEHA DJIEMEHTAM TEOPUH MHOXKECTB. T€OpPETHKO-MHOKECTBEHHBIC MPEACTABICHUS
MIPOHU3BIBAIOT BECh KYPC IIKOJIHHOW MaTEeMAaTHKHU U MpeAsiaratoT Hanbolyiee YHUBEPCAIbHbBIN
SI3BIK, 0OBEIUHSIONTUI BCE pa3/ielibl MATEMATUKHU U €€ MPUIIOKEHHM, OHU CBSI3BIBAIOT Pa3HbIE
MaTeMaTUYeCKUe [UCLHMIUIMHBI B eauHoe uenoe. [loaToMy BaxkHO AaTh BO3MOXKHOCTH
IIKOJIBHUKY TIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBINH S3bIK COBPEMEHHOW MaTEMaTUKU U
WCII0IBb30BATh €r0 JIJISl BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTeMaTHYE€CKOTO aHAIM3a» MPHUCYTCTBYIOT TaKXKe
OCHOBBI MaTEMaTHYECKOTO MOJEIUPOBAHMs, KOTOpbIe MpU3BaHBI CHOPMUPOBATH HABBIKH
MOCTPOCHUSI MOJIETIEH pEaIbHBIX CHUTYyallMii, HCCIIEIOBAHUA 3TUX MOJEJIEH C TOMOIIbIO
amnmapara ajare0pbl 1 MaTeMaTHYeCKOro aHAIN3a U MHTEPIPETAIlUH MTOJTYY€HHBIX Pe3yIbTaTOB.
Takue 3amaHusi BIUIETEHBI B KaXKIbIH M3 pa3/esioB MPOrPaMMBbl, MIOCKOJIBKY BECh MaTepHal
Kypca IIHMPOKO MCHOJIb3YeTCs Ul PELIEeHUs MPUKIAIHBIX 3a4ad. [Ipu pemeHun peanbHbIX
MPaKTUYECKUX 3ajJad ydalluecs pa3BUBAIOT HAOII0IAaTeIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HCIONb30BaTh  aHANOTHIO,  0000maTh U
KOHKPETH3UpOBaTh IMpodiemy. JlesTenbHOoCcTh 1O (OPMHUPOBAHUIO HABBHIKOB PEIICHUS
MIPUKJIAIHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCe N3YUYEHUS BCEX TeM Kypca «Anredpa u Havana
MaTeMaTUYeCKOTO aHaJIN3a.

B ydeOHOM miaHe Ha U3ydeHHe Kypca anreOpsl U Haual MaTeMaTHYeCKOro aHAIM3a Ha
0a30BOM ypOBHE OTBOAMTCS 2 Yaca B Hejenmo B 10-M kiacce u 3 yaca B Heento B 11-M kiacce,
BCero 3a JBa roga ooydenwus — 170 yacos.



IInanupyemsle pe3yIbTaThl OCBOCHHS y4eOHOI0 Kypca

OcBoceHre yueOHOTO Kypcea «Anredpa U Hayajla MaTeMAaTUYECKOTO aHaIN3a» JOIKHO
oOecrieunBaTh JOCTH)KEHHE Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHUs —CIETYIOLINX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U NPCIMCTHBIX 06pa30BaTCJIBHbIX PE3YyIbTATOB!

JIn4yHOCTHBIE Pe3yabTATHI

JlngHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO mpeaMeTa «MaTeMaTukay
XapaKkTePU3YIOTCS:

I'paxxnanckoe BocniuTaHue:

Cc(OPMUPOBAHHOCTBHIO TPAKIAHCKOH TO3UIMH OOYJArOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJE€HA POCCUMCKOTO 00IIIECTBA, IPEICTABIIEHUEM O MAaTEMaTHYSCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHM, MPOIEAYp TPa)kITaHCKOro oOIiecTBa
(BBIOOPHI, ONPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbLHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSMHU U Ha3HAYCHUECM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(hOPMUPOBAHHOCTBIO POCCHUHCKOW TPaXTAHCKOW MJICHTUYHOCTH, YBAaXEHUSA K
MpPOLLJIOMY U HACTOSILIEMY POCCUHWCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHHUSIM POCCUHMCKHX MATEMaTUKOB W POCCUHCKONM MAaTeMaTUYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO STUX JOCTHKEHHUM B IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO0 Hapoaa; chOPMUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHMS, O3TUYECKOTO TIIOBEIEHUS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIbHOCThIO YYEHOI0; OCO3HAHUEM JIMYHOTO BKJIaAa
B IIOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO.

JcTeTnUeCKOe BOCIIUTAHHE:

ACTETUYECKMM OTHOIICHHMEM K MHUpPY, BKIIOYAas JCTETHUKY MaTEeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHWH, pPacCyXIECHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTUYeCKUM acrleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

Pusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTUYeCKHE 3HAaHUS B HHTEpecax
3JI0pOBOTO U 0€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe uTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OT/BIXA, peryJisipHas Gusndeckas
AKTHUBHOCTH ), (U3NYECKOTO  COBEPIICHCTBOBAaHUS, TpPHU  3aHATUSIX  CHOPTUBHO-
03JI0POBUTEIBHOU JIESITEIHBHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHWEM LIEHHOCTH TPYAOTI00US; HHTEPECOM K Pa3TuIHbIM
cdhepam mpodheccunoHaNBEHOMN NeITENbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ IPUIIOKEHUSIMU,
YMEHHEM COBepUIaThb OCO3HaHHBIM BbIOOp Oynymeld mnpodeccu U pealn30BbIBATh
COOCTBEHHBIC JKU3HEHHBIC IJIaHBl; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTEMaTHUECKOMY
00pa3oBaHMIO U caMOOOPA30BAHUIO HA MPOTSHKEHUH BCEU JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEMaTHYECKON HAIPaBIEHHOCTH.

IKO0JI0THYECKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYpPbI, IOHUMAHUEM BIUSHUS COLUATHHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHHE MPUPOIHOW M COLIMAIBHOM CpEIbl, OCOZHAHUEM
r00ambHOTO  XapakTepa JKOJIOTHYECKUX MpoOjeM; OpHeHTanueld Ha MpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWH JUTsl PEIICHUS 3a7a9 B 00JIACTH OKPYKAIOIIEH Cpe/Ibl, TUITaHUPOBAHHS
MOCTYTKOB ¥ OLIEHKU UX BO3MOXKHBIX MOCIEJACTBUN JIsl OKPYXKAIOLIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HayKM M OOLIECTBEHHOM NPAKTUKU, MOHMMAHUEM MaTeMaTHYeCKOM HayKu Kak
cepbl YEIOBEUECKONW MESATETBHOCTH, STAaloB e pa3BUTHUS M 3HAUYMMOCTH JJISl Pa3BUTHUS
LUBHIM3ALUHY; OBJAJCHUEM S3BIKOM MAaTEMATHKM W MAaT€MaTU4EeCKOW KyJIbTypOM Kak
CPEICTBOM IO3HAHMSI MUPA; TOTOBHOCTBIO OCYLIECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO
JEATEIIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

MetanpeamMeTHblie pe3yJbTaThl

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHHS NMPOTPaMMbI yU4eOHOTO Kypca «Anredpa u
Hayajla MaTeMaTHYeCKOro aHajiu3a» XapaKTepHU3YIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NMO3HABATEJILHBIMU JCHCTBUSIMY, YHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHM JEHCTBUIMM,
YHHUBEPCAJIbHBIMU PETYIATUBHBIMU JIEHCTBUSMHU.

1) YHuBepcaibHble NO3HABATeJbHbIE ICUCTBUS, OOECIEUMBAIOT (OPMHPOBAHUE
0a30BbIX KOTHUTHBHBIX IPOIECCOB O0OydaroImMXcs (OCBOGHHE METOJIOB IMO3HAHUS
OKpPY’KAIOILIEr0 MHpa; NPUMEHEHHUE JIOTMYECKHMX, HCCIIEIOBATEIbCKUX ONEpaluid, YMEHHUU
paboTtath ¢ UHPOPMALIHECH).

ba3oBeIe TOrHYECKUE NEUCTBUS:

e BBIABIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIIEHUI MEXTy HOHATUSAMHE; (POPMYINPOBATH ONPEACTICHHUS OHATHII,
yCTaHABIMBAaTh CYIIECTBEHHBI MpH3HAK KilacCU(UKAIMKM, OCHOBAHHUS JUIA
00001IeHNs M CPABHEHUS, KPUTEPUH TPOBOANMOTO aHAIIN3A;

e BOCIPUHUMATb, (HOPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

e BBIABIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U MPOTHUBOPEYUS B
(dakrax, JaHHBIX, HAONIOJECHUAX M YTBEPXKICHUSX; Ipeajgaratb KpUTEpUU IJis
BBISIBJICHHSI 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

e JI€NaTh BBIBOJBI C UCIIOIH30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKTIOYEeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSATEIBHO JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KIECHUI
(psiMBIE U OT IPOTUBHOTO), BHICTpAUBAaTh apryMEHTAlNIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

e BbIOMpaTh croco0 pemieHus yuyeOHOW 3ajaun (CpaBHMBATh HECKOJIBKO BAapHAHTOB
pelieHus, BbBIOMpaTh Haubosiee MOAXOAMMA C  y4ETOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbcKkue AeUCTBUS:

e HCNOJB30BaThb BOINPOCHl KAk HCCIENOBATEIbCKMI  HMHCTPYMEHT IIO3HAHMS,
dopMynupoBaTh  BONpPOCHL,  (PUKCHpYIOIIME  MPOTUBOpEUYHE,  IMpoliemy,
yCTaHaBJIMBaTh MUCKOMOE M JlaHHOE, (OPMHUPOBATH TMIIOTE3Y, ApryMEHTHPOBAThH
CBOIO TIO3UIINIO, MHEHHUE;

e TPOBOJUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBAHHE IIO
YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SIBJIEHMs, Ipolecca,
BBISIBIICHHIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBJICHUSIMHU, POLIECCAMU;

e CaMOCTOATENBbHO (OPMYIUPOBATh OOOOIIEHWS W BBIBOABI IO pe3yjibTaTaM
NpOBEIEHHOIO  HAONIOJEHMs,  MCCIENOBAaHUS, OLIEHHWBAaTh  JOCTOBEPHOCTD
MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB M 0000IIECHNUIA;

e TIPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IIpollecca, a TaKKe BBIIBUraTh
MPEIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

e BBIABJIATH AePUIMTH UH()OPMALIUU, TaHHBIX, HEOOXOIMMBIX JIJIsl OTBETA Ha BOIIPOC U
JUISl pELLIEHNUs 3a1a4H;



e BBIOMpAaTh WHPOPMAIUIO M3 KMCTOYHMKOB PA3IMYHBIX THUIIOB, AHAIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIUIO PA3IUYHBIX BUAOB U HOpM
IIPEJICTaBICHHUS];

e CTPYKTYpHUpOBaTh HWHPOpPMAIUIO, MPEACTaBIATh €€ B pa3luyHbIX (Qopmax,
WILTIOCTPUPOBATh IpaUuecKy;

e OLIGHMBATh HAJAEKHOCTH MH(GOPMALMU IO CaAMOCTOSTENHHO CGHOPMYIUPOBAHHBIM

KPUTEPUSIM.
2) YHuBepcaabHbIe KOMMYHHMKATHBHbIE JICUCTBUS, o0ecreunBaroT
c(hOPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB O0YJaIOIIXCSI.
Ob6menue:

e BOCHPUHUMATH U (OPMYTUPOBATH CY>KICHHUS B COOTBETCTBHH C YCIOBUSAMH H IETSIMH
oO0IIeHus; SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JaBaTb IIOSCHEHHWA 110 XOAY pEUIeHHs 3aJaui,
KOMMEHTHPOBATh IOJYyYCHHBIN PE3yibTarT;

e B Xxo0ze OOCYXIEHHUS 3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYXKIAaeMOW TEMBI,
po0JeMbl, pelaeMoi 3a/1auu, BEICKa3bIBaTh MJ1€U, HALIEJICHHBIE HA TOUCK peILeHMS;
COIMOCTABJISITh CBOM CYXKJIEHUS C CYXKICHUSAMHU JPYIMX YYaCTHUKOB JUAJIOra,
oOHapyXuBaTb pa3jindMe M CXOACTBO IO3UIMHA; B KOPPEKTHOW Qopme
(GopMyIMpOBATh pa3HOIIACHS, CBOM BO3PAKECHMUS;

e TMPEACTABIIATH PE3YJAbTaThl PEIICHUS 3aladyd, OSKCIEPUMEHTA, HCCIEJ0BaHMs,
IIPOEKTa; CaMOCTOSITEIbHO BbIOMpATh (QopMaT BBICTYIUIEHMS € Y4YETOM 3ajad
IPE3EeHTAllMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyHUYECTBO:

e TIIOHMMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAHAHOM ¥ MHIUBUAYaIbHON PabOTHI
OpU pELIEHUH Y4eOHbIX 3ajay; MPUHUMATh LEIb COBMECTHON JESATENIbHOCTH,
IUIAHUPOBaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpeAessTb BHUIbI padoT,
JIOTOBApUBATHCS, OOCYXKIaTh MPOIECC W pPe3yiabTaT pabOThI; 0000IIATh MHCHHS
HECKOJIBKUX JIIOCH;

e YyYacTBOBAaTb B TIpPYNNOBBIX Qopmax paboTel (00CyXkaeHHs, OOMEH MHEHUil,
«MO3TOBBI€ HITYPMBD» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOThl M KOOPAUHUPOBATh
CBOM JIEUCTBUSA C JPYTMMHU YIEHaMU KOMaH/bl; OIICHUBAaTh Ka4eCTBO CBOETO BKJIa/1a
B OOmMUH MNPOAYKT MO KPUTEPHUsSIM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICVCTBUS.

3) VYHuBepcaibHble PperyJasiTUBHbIe JEHCTBHs, oOecreunBaoT (OpPMHPOBAHUE
CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a7aud, BBIOUPATh CIOCOO pelIeHus: ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PEUICHHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTpOIIb:

e BIIAJIETh HABBIKAMU IIO3HABATEJIbHOM pEQUIEKCMM KaK OCO3HAHHS COBEPIIAEMBIX
JeMCTBUI W MBICIMTENBHBIX IPOLECCOB, UX PE3yJIbTATOB; BIaAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelieH!s] MaTeMaTH4eCKOn
3a/1a4i;

e TMPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh MPU PEIIEHUH 33]]a4ul, BHOCUTh
KOPPEKTHBBl B JIEITELHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILETH M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTHKEHUSI WM HEAOCTUKEHMsS Pe3ysbTaTOB JEATEeIbHOCTH, HaXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IIpeameTHbIe pe3yJIbTATHI

OcBoenne yueOHOT0 Kypca «Anredpa 1 Hadalla MaTeMaTHYeCKOTO aHaTN3a» Ha YPOBHE
cpeaHero o0mero oOpa3oBaHHs JODKHO —OOECTeYrBaTh —JOCTHDKEHHE — CIETYIOLIHX
MNpCAMETHBIX O6paSOBaTeJIbHBIX PE3YJIbTATOB:

10-ii knace

Yucia 1 BLIYMCICHHUA

OnepupoBaTh MOHATUSMH: PAIMOHATIHHOE U ACHCTBUTEIHLHOE YUCIIO, OOBIKHOBEHHAS U
JeCATUYHAs 1pO0b, IPOLIEHTHI.

BrImonHATh apu@MeTndyeckue omnepanud C pardoOHAIBHBIMUA U JICHCTBUTEIBHBIMU
YHCIIaMH.

BoImonHATh npuOIMKEHHBIE BBHIUMCIICHUS, UCTIONB3YS MpaBHIa OKPYTJICHHS, AeTaTh
IIPUKUJIKY U OLIEHKY pe3yJbTaTa BBIYMCICHUM.

OnepupoBaTh MOHATUSMH: CTENEHb C IIEJBIM IOKa3aTejeM; CTaHgapTHas ¢opma
3aIUCH JEMCTBUTEIIBHOTO YHUCIIA, KOPEHb HaTypallbHON CTENEHH; UCIOIb30BATh OIXOASLIYI0
(bopmy 3amucu IeHCTBUTEIBHBIX YHCEN IS PEHICHUS IPAKTUYECKUX 33124 U TPEICTaBICHUS
JIAHHBIX.

OnepupoBaTb NOHATHUAMHU: CHHYC, KOCHMHYC W TaHI'€HC IPOM3BOJBHOIO YIJa;
HCIOJIb30BATh 3aIMCh IPOM3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHusI U HepaBeHCTBA

OnepupoBaTb  NOHATUSMHM:  TOXKAECTBO, YypaBHEHUE, HEPAaBEHCTBO;  IIEJIOE,
palMoHaIbHOE, HPPALMOHAIBHOE  ypaBHEHUE, HEPABEHCTBO;  TPUIOHOMETPUYECKOE
yYpaBHEHHUE;

BoinonHATe  mpeoOpa3oBaHMS ~ TPUTOHOMETPUUECKHUX  BBIP@XEHUM M pemiarhb
TPUTOHOMETPUUECKUE YPABHEHMSL.

BoinonHATe mpeoOpa3oBaHus LENbIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX BhIPAXKEHUN
U pelarb OCHOBHBIE THUIIBI LEJbIX, PAlMOHAIBHBIX M MPPALUOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

[TpyuMeHATh ypaBHEHHS U HEPABEHCTBA /IS PEIICHUS MAaTEMaTUYECKUX 3a1a4 U 3a/1a4
13 pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH.

MogenupoBaTh peajbHblE CUTyallMd Ha SA3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHHUsI, HEpPABEHCTBA I10 YCJIOBMIO 3aJauyd, HCCIEAOBAaTh IOCTPOCHHBIE MOJIEIH C
HCIOJIb30BAHUEM allliapaTa ajareopsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMHU: (YHKLHUSA, CIOCOOBI 3adaHus (YHKIMH, OOJIACTh
OlpesieNIeHUus U MHOXKECTBO 3HaueHUN (yHKIUHM, TpaduK (QYHKIHH, B3aUMHO OOpaTHBIE
GbyHKIIH.

OnepupoBaTh MNOHATUSAMHU: YETHOCTH M HEYETHOCTh (QPYHKIMM, HYIU (yHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatk rpaduku QyHKIUN A1 pELIEHUS] YpaBHEHUH.

CtpouTth U uyuTaTh rpaduKu JTMHEHHOW (QYHKIIMH, KBaAPATHUHONW (PYHKIIUH, CTETIEHHOMN
(YHKIIUH C LIETbIM TTOKa3aTeNIeM.

Hcnonb3oBate rpaduku GyHKIKN IS KCCIIEAOBAHUS MTPOLIECCOB M 3aBUCUMOCTEH Ipu
pelIeHny 3a7a4d U3 IpYrux y4eOHBIX MPEAMETOB M pealibHOM KU3HU; BhIpakaTh GopMyIaMu
3aBUCHUMOCTH MEKY BETUUMHAMM.

Hayana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAME: N1OCIEA0BATEILHOCTD, apu(hMeTHUECKast K FeOMEeTprUIecKas
MIPOrPECCUHU.



OnepupoBaTh MOHATUSMH: OSCKOHEYHO YOBIBAalOIlasi reoMeTpudecKas Iporpeccus,
cymMma 0€CKOHEYHO yOBIBAIOIICH reOMETPUUECKON IMPOTPECCHH.

3aiaBaTh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcrnonb30BaTh CBOMCTBA ITOCIIEN0BATEILHOCTEN U MPOTPECCUIA IS pEeIIEHHUS peaTbHbIX
3a/1a4 MPUKJIAAHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OHGpI/IpOBaTb INOHATHUAMUA. MHOXECTBO, onepam/m Haad MHOXXCCTBAMM.

Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar jis OINUCaHUS PeabHbIX
MPOIIECCOB U SBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUEOHBIX TPEIMETOB.

OrniepupoBaTh NOHATHAMU: OTNIPEICTICHUE, TEOPEMA, CIICICTBHE, TOKA3aTEIIbCTBO.

11-ii kaace

Yuciia 1 BLIYUCICHUA

OnepupoBaTh NOHATUSAMU: HATypaldbHOE, ILEJIO€ YHUCIIO; HUCIOJIb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIbIX YUCEJI, PA3JI0KEHHE YMCIIa Ha IPOCThIE MHOKUTEIH IS PEILICHMS 3a1a4.

OnepupoBaTh NOHIATHEM: CTENEHb C PALIMOHAIBHBIM OKA3aTEJIEM.

OnepupoBaTb MOHATUSAMH: JIorapupM uucia, JECATHUYHbIE U  HATypalbHbIE
JI0Tapru(OMBI.

YpaBHeHUs M HEpaBEHCTBA

[IpumeHsTh CBOMCTBa cTeNeHU s MpeoOpa3oBaHMs BBIPAKEHUH; ONEPHUPOBATH
IIOHATUSAMM: IIOKA3aTeJIbHOE YPAaBHEHME M HEPABEHCTBO; peulaTb OCHOBHBIE THIIBI
MMOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHus BBIPAKEHUHM, COAEpKAIMX Jorapudmsl; OnepupoBaTh
MOHATHSIMH: JIoTapu(PMHUUECKOE YpaBHEHHE M HEPaBEHCTBO; pelIaTh OCHOBHBIE THUIIbI
J0orapu(PMHUUECKUX YpaBHEHUHN U HEPABEHCTB.

Haxonuth penieHust IpoCcTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSMHM: CHUCTEMa JIMHEHHBIX YpaBHEHUH U €€ pELICHHUE;
WCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHU 17151 PEIICHHS IPAKTUYECKUX 3aa4.

Haxomute pemeHuss DPOCTEHINIMX CHUCTEM M COBOKYIHOCTEH pPallMOHAJIBHBIX
YPaBHEHUH U HEPABEHCTB.

MonenupoBaTh peajbHbIE CUTYallUW Ha S3bIKE alreOpbl, COCTAaBIISITh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 3aJ1a4H, UCCIIEA0BATh IOCTPOECHHBIE MOJEIN
C MCIIOJIb30BaHUEM allliapara anreopsl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATHSAMH: NEpUOAUYECKas (YHKIUS, MPOMEXKYTKH MOHOTOHHOCTH
(GyHKINHU, TOYKH SKCTpeMyMa (QyHKIMH, HauOoJIbllIee U HauMEHblIee 3HaueHUsI QYHKIIUU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS MCCle0BaHus (YHKIUY, 3a1aHHOIN rpapuKoMm.

OnepupoBaTh MOHATHSMHU: TpadUKH  IOKA3aTeNbHOH, JOrapupMHUUYecKol U
TPUTOHOMETPUYECKUX (QYHKIMM; H300pakaTh HUX Ha KOOPAMHATHOM IJIOCKOCTH U
HCIIOIB30BATh [ PELICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTb Ha KOOPJIAMHATHOW IUIOCKOCTH TpaduKU JHMHEHHBIX YpaBHEHHH U
HCIIOJIB30BAaTh UX JJI PEIICHUS CUCTEMBI IUHEHHBIX YPABHEHUN.

Hcnonb3oBatk rpaduku GyHKIMHA TSI KCCTAEAOBAHUS TIPOIIECCOB M 3aBUCUMOCTEHN W3
JPYTUX y4EOHBIX AUCIUIIIUH.

Hayana maTemMaTH4yecKoro aHajaimsa

OnepupoBaTh NOHATHUSAMM: HeNpepbiBHAas (QYHKLUUSA; TNPOU3BOAHAS (YHKLUU;
WCIIOIh30BaTh TEOMETPUUECKHUN M (PU3MUECKHUN CMBICT TIPOU3BOHON TSl pEIICHUS 3a/1ad.

HaxoauTte npou3BoIHbIE AJIEMEHTAPHBIX (DYHKIMIA, BEIYUCIIATH TPOU3BOIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.



Hcnons30BaTh MPOU3BOIHYIO MJIsi HCCIENOBaHUS (YHKIIMM Ha MOHOTOHHOCTH U
IKCTPEMYMBI, IPUMEHSTH PE3YyJIbTAThI UCCIIEAOBAHMS K IIOCTPOCHUIO TPa(HKOB.

Hcnons30BaTh TPOU3BOIHYIO JJII HAXOXKICHUS HAWITYYIIETO PEIICHHS B TPUKIAIHBIX,
B TOM YHCJIC COUAIbHO-9KOHOMHUYECKUX, 3aa4dax.

OnepupoBaTh MOHATUSAMU: TIEPBOOOPA3HAS U UHTETPAIT, IOHUMATh TEOMETPUUICCKUHN U
(bu3nvecKnuii CMBICI HHTErpaa.

Haxomute mepBooOpa3HbIe 3JEMEHTAPHBIX (YHKIUH; BBIYUCIATH WHTETpal IO
dhopmyne Hetorona—Jleitbnuma.

Pemarp mnpukiamHele 3amaud, B TOM YHUCJIE COLMAIbHO-)KOHOMHYECKOTO U
(bU3NYECKOTo XapakTepa, CpeJACTBAMU MaTEMATUIECKOTO aHaJIH3a.

Conepxxanue y4eOHOro Kypca

10-# knace

Yuciia ¥ BBIYMCICHUSA

Panyonanenple  yucna. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OECKOHEUHBbIE TEPHUOJMYECKUE Ipodu. ApupMETHYECKHE ONepaluyd C palHoOHAIbHBIMU
quciaaMy, IpeoOpa3oBaHusl YMCIOBBIX BblpakeHuil. IIpumenenue napobeil u npoueHToB it
peuIeHus NPUKIAAHBIX 331a4 U3 PA3JIMYHBIX OTPACIIE 3HAHUN U PEAIbHON KU3HHU.

JeiicTBuTenpHble yncia. PalimoHanbHble U UppallMOHANIbHBIE YKca. ApupMeTndecKue
omepanuuu ¢ JAeUCTBUTENbHBIMU uuciaamu. [IpuOnmkEHHbIE BBIYMCIEHUS, IpaBUiIa
OKpYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenens ¢ uensiM nokasaresneM. CtanaaptHas hopma 3arucu A1eUCTBUTEIBLHOTO YUCIIA.
Vcnonb3oBanue mnoaxozsmeil (GopMbl 3amucu  JeMCTBUTENBHBIX 4YHCEN Ul pELIeHUs
MIPaKTUYECKUX 3aJ]]a4 U IPEJCTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaibHON creneHu. JeHcTBUsS ¢ apupMeTHYEeCKUMU
KOPHSIMH HaTypajibHON CTEIEHHU.

CuHyC, KOCMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUS.

[TpeoGpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppanimoOHaIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHHM.

[TpuMmeHeHre ypaBHEHH 1 HEPABEHCTB K PELICHUIO MaTeMaTHYECKHX 3a/1a4 U 3a1a4 U3
pa3nuYHbIX 001acTell HAYKU U pealbHOM KHU3HHU.

DyHKIUHN U TPaPUKH

OyHK1usA, cnocodbl 3amaHus ¢yHkuumu. I'padux ¢yHkuumu. B3aumHO oOpaTHbIE
GyHKIUH.

OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumu.
[TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIINU.

CrenenHas (QyHKIMS C HATypaJIbHBIM M LI€JIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpauK KOpHS -0l CTENEeHH.

TpuroHomerpudeckas OKpPY>KHOCTb, ONpPEAEICHUE TPUTOHOMETPHUUECKUX (YHKIMN
YHCIIOBOTO apryMeHTa.

Havana mareMaTH4eCKOro aHaJIu3a



ITocnenoBaTeNbHOCTH, CIOCOOBI 3amaHusg IOCIEAOBATEILHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

ApudmeTrndeckass W TeOMETpHYECKas Nporpeccuu. beckoHeyHOo yObIBaromas
reoMeTrpuyeckas nporpeccus. CyMMa 6€CKOHEUHO YObIBaroIIel reOMETpHUUECKON MPOrPeCCH.
dopMyia CIOKHBIX IPOLEHTOB. Mcnonb30BaHNEe MPOTrpeccuu sl pelIeHUs] pealbHbIX 3a7a4
MPUKJIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, oOmepalud HaJl MHOXecTBaMH. Jluarpammbl  Dinepa—BeHHa.
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO armapara Uisi ONUCAHUs peajbHbIX MPOIIECCOB U
SIBJIGHUH, MPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO.

11-i kaace

Yucia ¥ BLIYMCICHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ palMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHHU.

Jlorapudm uncna. JlecaTnaable U HATYpaIbHBIE JTOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BBIpAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl IMHEWHBIX YpaBHEHUN. PelleHne nmpukiagHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBbI
JIMHEWHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a7a4 U
3aJ]a4d U3 pa3IMyuHbIX 00JacTel HAyKU U peabHOM JKU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. [lepuoandeckue ¢yHkuuu. IIpomMexxyTkM MOHOTOHHOCTH (DYHKIMH.
MakcuMymbl 1 MUHUMYMBI QyHKIMH. HanOonbliee 1 HauMeHbllee 3HaueHUe (QYHKIMM Ha
MIPOMEIKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKH.

[Toka3zarenbHas u norapupmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Ucnionp3oBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIUN I UCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT IIPU PELLIEHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U pEaIbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsiBable pyHKIIMU. MeTon MHTEPBATIOB /1JIs1 pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[IpousBoaHbIE 3E€MEHTAapHBIX (QYHKIMH. DOpMynbl HaX0XKJIEHUS HPOU3BOJHOU
CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIIUH.

[IpumeHeHre NPOM3BOAHONM K UCCIENOBaHMIO (YHKUMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxosxieHne HauOobIero 1 HAMMEHBIIETo 3HaYeHUsl (PYHKIIUU Ha OTPE3Ke.

IIpuMeHeHne NpON3BOAHOM NI HAXO0XKICHHSI HAWIy4dlIero pelleHus B MPUKIAIHBIX
3ajavax, JAJs OnpesesieHHst CKOPOCTH Ipollecca, 3aJaHHOTO (OPMYJIION WK rpaduKoM.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudeckuid 1 Gpusnueckuii cMpici. Bbruncienue uHTErpana mno
dbopmyne Hetorona—JleitOnuIa.



TemaTHueckoe IJIAaHUPOBaHUE

10-ii ksace
KoumnuectBo yacos
Ne HaumeHoBaHue pas3aesioB H JJIeKTPOHHBbIE (undposbie)
n/n TeM NPOrpaMMbl Beero Kontpoanneie | IIpakTuyeckne | ogpazoBaTeinbHbIe pecypebl
padoThI padoThI
MHokecTBa palMOHAIBHBIX H DJIEKTPOHHBIN oOpa3oBaTebHbBIN
1 JIEACTBUTEIIbHBIX YUCEI. 14 1 pecypc «Jlomamnue 3ananus. Cpeanee oOriee
PartmonanbsHbie ypaBHEHUS u oOpazoBanue. Anrebpa», 10-11 kmacc, AO
HEPABEHCTBA H3narensctBo «IIpocBenienue»
Oyukuuu u rpaguku. CreneHb Tpenaxep «O6mako 3HAHUID.
2 6
C LICJIBIM ITOKa3aTeaeM Marematuka. 10 kiracc, OO0 «®Puzukon J1adb»
ApudmeTrnaeckuii KOpeHb N—Ou
3 | crenenu. UppannoHaibHble ypaBHEHUS 18 1
Y HEpPaBEHCTBA
4 DopmyIsl TPUTOHOMETPHH. 29 1
Tpuronomerpuieckue ypaBHEHH
5 [TocnenoBarensHOCTH u 5
IPOrpeccuu
6 [ToBTOpEHwME, o0o011eHue, 3 1
CUCTeMAaTH3aIHsl 3HAHHHA
OBHIEE KOJIMYECTBO YACOB IIO 68 4 0

I[TPOI'PAMME




11-i1 kiaace

KoaudecTBO 9acoB

Ne ni/nt HaumeHoBaHue pa3ieioB U TeM DJIeKTPOHHbIE (uudposnbie)
) NMPorpamMmbl Beero Konrposbneie |IIpakTHieckne | ogpasoBaTesbHbIe pecypebl
padoThbI padoThl
Crenenp c palnroOHaIbHBIM ONEKTPOHHBIN o0pa3zoBaTeIbHbBII
1 | MoKasarenem. [TokazarenpHass GyHKIHS. 12 1 pecypc «omamnue 3amanus. Cpexanee
[ToxazarenbHble ypaBHEHUS u obmiee oOpasoBanme. Anrebpay», 10-11
HEPaBEHCTBA knacc, AO UznatenbctBo «IIpocBemienue
Jlorapudmuaeckas GyHKITHS. Tpenaxep «O0nako  3HAHMII.
2 | Jlorapudmudeckue YpaBHEHUSA u 12 Marematuka. 11 knacc, OOO «PuznkoH
HEpaBEHCTBA J1a6»
Tpuronomerpuyeckue QyHKIUU U
3|ux rpadpuku. TpUTOHOMETPHYECKHUE 9 1
HEPABCHCTBA
4 [IpousBoaHas. [Ipumenenue o4 1
MIPOU3BOIHOMN
) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHU I 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpEHuUE, o0oO1u1eHue, 18 9
CUCTEeMAaTH3aIHsI 3HAHHUHA
OBLIEE KOJIMYECTBO YACOB IIO 102 6 0

I[TPOI'PAMME
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