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MOSICHUTEJBHAS 3ATIMCKA

Paboyas nporpamMma y4ebHOro xKypca «Anrebpa 4 Hayajla MaTeMaTU4€CKOro
aHanu3a» 06a30Boro yposHs ans obyuarommxcs 10 —11 kiaccos paspaboTaHa Ha
ocrose MenepanbHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOr0 CTaHAapTa CPEAHETO
obuero o6pa3oBaHMs, C Y4€TOM COBPEMEHHBIX  MMPOBBIX TpeboBaHUH,
[peIbABIAEMBIX K MaTeMaTH4eCKOMY 00pa3’oBaHHIO, H TpaauLUd POCCHUCKOrOo
obpaszoBanus. Peanuzaiusi nporpaMmel 06ecreynuBaeT OBJIAJACHHUE KIIHOYEBbIMH
KOMIETEHIMSAMH, COCTaB/ISAIOLIMMU OCHOBY Ui CaMOpa3BUTHUs W HENPEPBIBHOIO
06pa30BaHusl, LENTOCTHOCT OOLIEKYILTYPHOIO, JTHYHOCTHOIO 1 MO3HABATELHOIO
pa3BUTHS TNYHOCTH 00Yy4arOIIUXCA.

IEJIY N3YYEHUS YYEBHOT'O KYPCA

Kypc «Anre6pa 1 Havaja MaTeMaTHYECKOrO aHanu3ay ABJACTCA OLHUM U3
Haubolee 3HAYMMBIX B MpOrpaMMe CTaplieil IIKOMBI, MOCKOJBKY, C OJIHOH
CTOPOHBI, OH 00ecrne4yuBaeT WHCTPYMEHTAIbHYIO 0asy Ui W3Y4EHHUs BCEX
eCTECTBEHHO-HAY4YHBIX KYpPCOB, @ C APYrol CTOPOHBI, POPMHPYET JIOTHYECKOE U
aOCTPaKTHOE MBIIUIEHKHE YYallUXCs Ha yPOBHE, HEOOXOJMMOM [UIS OCBOEHHS
KypcoB HH(OPMATHKH, OOLIECTBO3HAHHS, HCTOPHH, CJIOBECHOCTH. B pamkax
JQHHOTO Kypca ydalllMecs OBJIAJICBAIOT YHUBEPCAIBHBIM s3bIKOM COBPEMEHHOM
HayKH, KoTopasi GopMyIMpyeT CBOU JOCTUKEHHUS B MaTeMaTH4ecKou Gopme.

Kypc anreGpbl ¥ Haval MaTeEMaTHYeCKOro aHajln3a 3aKIa/iblBaeT OCHOBY IS
YCIEIIHOTO OBJIaieHHsi 3aKOHaMHM (U3MKH, XWUMHH, OMOIOTHMH, MOHHMAHUS
OCHOBHBIX TEHIEHLMH HSKOHOMMKM M OOLIECTBEHHOM JKWU3HH, TIO3BOJIAET
OPHEHTHPOBAThCSl B COBPEMEHHBIX LM(POBBIX ¥ KOMIBIOTEPHBIX TEXHOJIOTHSAX,
yBEPEHHO WCIIONB30BaTh WX B TOBCEJHEBHOH KW3HK. B TOXe Bpems OBlajeHue
aGCTPAaKTHBIMA M JIOTHYECKH CTPOTMMHM MaTeMaTHYECKUMH KOHCTPYKIHAMHU
pa3BUBaeT YMEHHe HaXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WCTUHHOCTDH
yTBep:KJEHHS, MCIIONB30BATh 00O0IIEHHEe ¥ KOHKPETH3ALIKIOo, abCTparupoBaHue U
aHANoruio, GOPMHUPYET KpEaTUBHOE ¥ KPUTHYECKOE MbllieHHe. B xoje uydeHus
anrebpsl M Hayal MaTeMAaTMYeCKOro aHajiu3a B CTapllel IIKOIe Y4Yallkuecs
MOTy4aroT HOBBIM OMNBIT pELIeHWs TNPHUKIAJHBIX 3aj1a4, CaMOCTOATENHHOTO
OCTPOEHMSI MaTeMaTH4eCKUX MOJeNel pealbHbIX CHTyalud M HHTEPIpeTalyiu
MOAyYEHHBIX  pELICHWM, 3HAaKOMSATCS € [pUMepaM¥  MaTeMaTHYeCKHUX
3aKOHOMEDHOCTEH B IIpUPOJE, HayKe M B HCKYCCTBE, C BbIIAIOLIMMHUCS
MaTeMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnajgaer 3HaYMTENbHBIM BOCIHTATENbHBIM MOTEHLHMATIOM, KOTOPBIH
peanu3yeTcsl Kak 4epe3 y4eGHBIN MaTepuall, COCOOCTBYIOLMA (HOPMHPOBAHHIO
HAyYHOTO MMPOBO33DEHHMs, TaK M depe3 creurduky y4eOHOU NesTeNbHOCTH,



TpeOyroLen CaMOCTOSITEIBHOCTH, aKKypaTHOCTH, NPOJIOJIKUTENBHON
KOHIIEHTPALMK BHUMaHKs U OTBETCTBEHHOCTH 32 I10JTy4Y€HHBIH pe3yibTar.

B ocHoBe Meroauku oOyuyeHMs anredpe M HavyagaM MaTeMaTHYECKOTro
QHAJIN3a JIEKUT JEATENLHOCTHBIN TPUHIIUI O0yUIEHHS.

C1pykTypa Kypca «Anredpa ¥ Hayajia MaTEMaTH4YE€CKOr0O aHalku3a» BKIIOYaeT
CIENyIOLIHE COAepKATeNIbHO-METOAUYECKUEe IHHHUM: «YHcna ¥ BBIYUCIEHHAY,
«OyHKIMA M rpaduku», «YpaBHeHUs M HepaBeHCTBa», «Hayana
MaTeMaTH4YecKoro aHaigusa», «MHoxecTBa M JlorMkKa». Bce OCHOBHBIE
COEP)KATEIPHO-METOJJMYECKME JIMHUM M3y4aloTCs Ha MPOTSKEHWH [BYX JIeT
o6y4eHus B CTapllel ILKoJe, eCTECTBEHHO NOMOJHAsS APYr Apyra W MOCTENEHHO
HACHIILAsChb HOBBIMH TeMaMH U pasjenamu. JlaHHBI Kypc  SBIsi€TCSs
WHTErPaTUBHBIM, IOCKONBKY 00beauHsieT B cebe colepKaHHe HECKOJIbKUX
MaTEeMAaTHYECKHUX AMCLMILIMH: anrebpa, TPUrOHOMETPUS, MaTEMAaTUYECKUH aHAIIU3,
Teopust MHOXeCTB M Ip. ITo Mepe Toro kak yyamuecs oBiajeBaroT BCE Golnee
IIMPOKAM MaTeMaTHYECKUM alllapaToM, y HHX NOCIeJ0BaTelbHO HOPMUPYETCs U
COBEpPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYeCKyI0 MOJENb pPealbHOH
CUTyallMd, TPUMEHSATh 3HAHMS, IOJNy4YeHHBle B Kypce «Anrebpa ¥ Haudana
MaTEMaTHYECKOTO aHalli3a», AN PEelIeHUs CaMOCTOsITeNbHO chOpMyIMpOBaHHOM
MaTEMATHYECKOM 3aJau, a 3aTeM UHTEePNPEeTHPOBATh NOJy4EHHbIA pe3yIbTar.

CopepxarenbHO-MeToaMYeckas JUHUA «Huciia U BBIYMCIIEHMS» 3aBepluaeT
(GOpMUpOBaHKE HABBIKOB HMCIIONB30BaHKs NEHCTBUTENBHBIX YUCEN, KOTOpOe ObLIO
HayaTO B OCHOBHOHW Iukoje. B crapumei wikone ocoboe BHUMAaHHE YIEIACTCH
(OPMUPOBAHHIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOUAIOLIMX B cebs
KCIIOJIb30BaHUE pa3IMYHBIX (OpPM 3alKMCH [EWCTBUTENBHOIO YHUCNA, YMEHHUE
palMOHAIGHO BBIMOIHATh JACUCTBUS C HMMM, JelaTh MPUKUJKY, OLIEHHWBATh
pesyibTaT. OOyvarommecs MONYYarOT HAaBBIKA MPHUOIUKEHHBIX BBIYUCIICHUH,
BBIMTOJIHEHUS MOEUCTBUM C YMClIaMM, 3alMCaHHBIMU B CTaHOApTHON dopMme,
MCIIOJIb30BaHMs MAaTEMAaTHYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

Jluans «YpaBHEHUS M HEPAaBEHCTBA» pealu3yeTcs Ha NPOTAKEHUU BCEro
oOyueHUss B CTaplied IIKOJe, IIOCKOJBKY B KaXKIOM pasfeie I[IporpaMMbl
MPeLyCMOTPEHO pelleHHe COOTBETCTBYIOUIMX 3aaay. Obydaronivecs OBlaAeBaOT
pa3MYHBIMA METOAAMH PEIUEHMs LENIbIX, PalUdOHAIBHBIX, WPpPaLMOHAIbHBIX,
MOKa3aTeNlbHbIX, JIOFapUPMUYECKUX U  TPUTOHOMETPUYECKUX  YpPaBHEHHH,
HEpaBeHCTB U UX cucTeM. [lonyyeHHble yMEHUs UCIIOb3YOTCA [IPY UCCIEI0BAHUU
GYHKUIMK C MMOMOIIBIO MPOU3BOJHOM, pelleHWM MPUKIAJHBIX 3adad W 3a7a4d Ha
HaxOXK/eHWe HaubONbIIUX U HAUMEHBIIMX 3HadeHUud dyskuuu. JlaHHas
colepikaTesbHas JIMHUSA BKIOYaeT B cebsi Takxe (OpPMUPOBAHUE YMEHUH
BBIOJIHATL pacd€Tel Nno (opMmyiiaMm, npeobpazoBaHus LENIbIX, PaLUOHAIBHBIX,
UPPaLMOHAIBHBIX U TPUIOHOMETPHYECKUX BBIDOKEHMM, @ TaKKe BBIPaKEHHH,



coziep/KalllMX CTeNeHH U yorapuMmbl. braromaps M3yyeHHIO airebpanyeckoro
matepualia IPOUCXOAUT  HajibHellliee  pa3BUTHE  AITOPHTMHYECKOIO U
aOCTPAaKTHOrO MBILUIEHUS YydYaluxcs, (QOPMHPYIOTCS HaBBIKM JI€1yKTHBHBIX
paccyxk/eHHH, paboThl C  CHMBOJBHBIMH  (OpMamMu,  MPEACTABJIEHHS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHIE PaBEHCTB M HEPaBEHCTB. Ajredpa
npegnaraeT 3GQeKTUBHble MHCTPYMEHTBI [/ pEIleHHsl TMPaKTHYECKHX U
eCTEeCTBEHHO-HAYYHBIX 3aJay, HaIsJHO NEMOHCTPHPYET CBOM BO3MOMKHOCTH Kak
3bIKa HayKH.

ConepkaTenbHO-MeTOANYeCKass JHHUA «DyHKUMM W TpaQuKh» TECHO
rnepernieTaeTcs ¢ ApyruMH TMHUAMH Kypca, TIOCKOJIbKY B KAKOM-TO CMbICIIE 3a1a€T
IMOCJIeI0BaTeIbHOCTh U3y4YEeHU MaTtepuaa. WUzyuenue CTENeHHOH,
oKa3aTenbHOH, TOrapu(MHUUECKOH U TPHTOHOMETPHUECKUX (DYHKIUH, HX CBOMCTB
¥ rpadUKOB, MCMOJB30BaHHe (QYHKIMI NI PelIeHHMs 3a/a4 M3 JPYrux y4eOHbIX
[PEZIMETOB M PeaIbHOM KU3HM TECHO CBS32HO KaK C MATEMAaTHYECKUM aHAIU30M,
TaKk U C pelleHHEM ypaBHeHMH U HepaBeHCTB. [Ipu 3TOM GO/bIIOE BHUMaHHE
yaensetrcss GOPMHUPOBAHUIO YMEHMsS BhIpakaTh (HOpMyJaMH 3aBUCUMOCTH MEKIY
pa3sNM4YHBIMHM BEJIMYHUHAMH, HCCNENOBATh MOJy4YeHHBIE (YHKLUWH, CTPOUTH HX
rpaduky. MaTepuan 3ToH CofepKaTeNbHOM JIMHUM HAlleJIeH Ha Pa3BUTHE YMEHUH
¥ HABBIKOB, TO3BOJIAIONIMX BBIPAKATh 3aBUCHUMOCTH MEXKIY BeJIHYHHAMH B
pa3MYHON (opMe: aHATUTHYECKOH, rpaMUEcKOi ¥ CIIOBECHOM. Ero nsyueHue
CrOCOGCTBYET PA3BUTHIO ANTOPUTMHYECKOIO  MBIIIIEHHS, CIIOCOOHOCTH K
060061IEHHIO U KOHKPETU3ALIMH, UCITOIB30BAHMIO aHAIOTHHM.

CopepxkarenbHas JuHUS «Hayana mareMaTW4ecKoro aHajmsa» IO3BOJSAET
CYILIECTBEHHO PaCIIMpPHUTh KPYI KaK MaTeMaTHYE€CKHMX, TaK W MPHUKIAJHBIX 3a1a4,
JIOCTYITHBIX 00YyYaroIIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTH MCCIIEI0BATh U
cTpouTh rpapukd (QyHKUHMH, onpeneniars HX HauOoOIblIME W HAWMEHBIIHE
3HAYEHHs, BBIYMCIATH TUIOMANM (QUIyp U OOBEMBI Tell, HAXOJHWTh CKOPOCTH H
yCKOpeHHs: mpoueccoB. JlaHHas conepaTenbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHMS MAaTEeMAaTHYECKUX MOJeNel pealbHbIX CHTyaluH,
HaXOXJIEHUSA HAWIY4Ilero peLieHUs B MPUKIAJHBIX, B TOM 4YHCJI€ COLMAIBHO-
KOHOMHYECKHX, 3a/layax. 3HAKOMCTBO C OCHOBAMM MaTeMaTH4YECKOI0o aHalik3a
CrocOOCTBYET Pa3BUTUIO abCTPaKTHOro, (hOpMaIbHO-TOTHYECKOIO U KPEATUBHOIO
MBILIIEHUAsS, (OPMHPOBAHMIO YMEHHUH pacrmo3HaBaTh I[IPOSBICHHUS 3aKOHOB
MaTeMaTMKH B HayKe, TexHUWKe U uckyccree. OOyuaroliuecs y3HaKOT O
BBIJAIOIIMXCS pe3yibTaTax, MOJNyYeHHBIX B XOJE pa3BUTUS MaTeMaTUKH Kak
HayKH, ¥ UX aBTOpax.

CojepiKaTelbHO-METOANYECKas TMHUSA «MHOKECTBA M JIOTHMKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOPHM  MHOXKECTB.  [eOpeTHKO-MHOKECTBEHHBIE
MpeACTaBIeHHs MPOHU3BIBAIOT BeCh KypC IIKOJIbHOW MaTeMaTHKHW M IMpeUiaraior



HauboJiee YHHBEPCAIBHbBIA A3bIK, OOBEIAMHSAIOIMI BCE pa3leibl MATEMATHKH U €€
NPUIIOKEHUH, OHU CBSA3BIBAIOT Pa3Hble MAaTeMAaTWYECKHE AUCLMIUIMHBI B €IHHOE
nenoe. I103TOMy BaXKHO aTh BO3MOXKHOCTb IIKOJbHMKY MOHMUMATh TEOPETHKO-
MHOXBCTBCHHBIﬁ A3BIK COBpCM&HHOﬁ MaTeMaTHKKM W HCIIOJIb30BATH €I0 1JiA
BbIpaKE€HHs CBOMX MBICIIEN.

B kypce «Anrebpa M Hayana MaTeMaTH4eCKOro aHajawu3a» IPHUCYTCTBYIOT
TakkKe OCHOBBI MaTeMaTHYeCKOro MOJEIMpPOBaHMUsA, KOTOpbIE IIpHU3BaHbI
chopMHUpOBATH HABBIKH [TOCTPOEHHs MOJIEJIEH peallbHbIX CUTYalllH, HCCIIeJOBAaHUs
TUX MOJeJiel ¢ MOMOIIBI0 arrmapara aiaredpbl 4 MaTeMaTHUYeCKOro aHalu3a U
MHTEpNpETAlMK MOTyYeHHBIX pe3ylbTaToB. lakue 3aJaHusi BIUIETEHBI B KayIbIH
W3 pa3/esioB MPOrpaMMEl, IIOCKOJIBKY BECh MaTepUall Kypca IHPOKO UCIOJb3yeTCs
JUISL pellieHus] PUKIaAHbIX 3a1a4. [Ipu pelueHnn peanbHbIX MPaKTUYECKUX 3a/1a4
y4alidecs pa3BUBAIOT HaOMIOAATeNbHOCTh, YMEHHUE HAXOAUTh 32KOHOMEPHOCTH,
abCTparpoBaThCs, MCIOJB30BaTh AHAJOTHMK0, 0000MaTh W KOHKPETU3UPOBATH
npobneMy. JlesTenbHOCTh MO (POPMHPOBAHMIO HABBIKOB PEILCHMS MPUKIAIHBIX
3a]a4 OpraHM3yeTCs B MpOLEcce W3yueHMs BCeX TeM Kypca «Aurebpa ¥ Havana
MaTeMaTH4YeCKOI0 aHaJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yue6HOM mUlaHe Ha M3y4YeHHe Kypca airebpbl U Hayal MaTeMaTH4eCKOro
aHajiM3a Ha 6a30BOM ypOBHE OTBOAMTCS 3 4aca B Heaemo B 11 knacce, Bcero —
102 yaca.



COJEPKAHHUE YYEBHOI'O KYPCA
11 KJIACC

Ymciia ¥ BbIYHCJIEHHS

HaTypanbHsle  enble 9ynucna. [Ipu3Haky 1eauMOCTH HEJIbIX YUCE.

CreneHb ¢ pallMOHANBHBIM 1ToKazaTenieM. CBOMCTBA CTENEHH.

Jlorapugm uucna. JIecATHYHbIE i HATYpaTbHbIE TOrapU(MbI.

YpaBHEHHS H HEPABEHCTBA

[IpeobpasoBaHue BEIPAKEHHH, COAEPKALIUX JTOrapUOMBL.

[IpeobpazoBaHue BBIPAKEHMH, COAEPHNKAIIMX CTENEHH C palMOHATBHBIM
MoKa3aTeNeM.

[IpviMepbl TPHTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3arenbHble YpaBHEHMs U HEPABCHCTBA.

JlorapudMuuecKkre ypaBHEHVS i HEPABEHCTBA.

CucTeMbl TMHEHHBIX ypaBHeHUH. Pellienye NpHKIaJHBIX 3aa4 C IMOMOIIBIO
CUCTEMBI JIMHEHHBIX yPaBHEHHH.

CrcTeMbl ¥ COBOKYMHOCTH Pall{OHAIBHBIX YPABHEHUU U HEPABEHCTB.

[I[pumMeHeHHE  YpaBHEHMH, CHCTEM W HEPAaBEHCTB K PCILICHHIO
MaTeMAaTHYECKHX 3a1ay M 3aJad M3 pasauyHbIX obnacTell HayKd W pealbHOH
KU3HU.

DYyHKIHH U TPaQUKH

dyuxuus.  [lepuonudeckue  dynkumu. [IpoMexyTku  MOHOTOHHOCTH
dbyHKIHKM. MakCUMyMbl ¥ MHHHMyMbl GyHkuuu. Haubonbiliee ¥ HavMEHbLIEE
3HayeHne QYHKIUHA Ha IPOMEKYTKE.

Tpuronometpuyeckrie GyHKIHUH, HX CBOACTBA U rPaQUKH.

[Noka3aTenbHas U jorapugmudeckas QyHKIUM, UX CBOHCTBA U rPaduKH.

Vicrionb3oBaHue rpadMKOB GQYHKUMHA I PEILUSHUS yPABHEHWH M JIMHEHHBIX
CHUCTEM.

Ucnone3oBaHde rpapukoB GYHKUMHA IS KMCCHEJI0BaHWS MPOLECCOB H

3aBHCUMOCTEH, KOTOpBIe BO3HMKAIOT MpPH pEIIeHWH 3aJ1ad W3 APYruX y4eOHbIX
MPeIMETOB U PEeaJIbHOH KU3HU.

Hauajia MaTeMaTH4Ye€CKOIo aHain3a

HenpepeiBHbIE GYHKUUU. MeTO1 MHTEPBAJIOB [IJIs PEILICHUs] HEPABEHCTB.

[Tpoussonnas GyHkuuu. [eomerpudeckudd ¥ (QU3UYECKUH  CMBICH
IIPOU3BOIHOM.

[lpousBogHbie  3meMeHTapHbIX  GQyHKuwd.  Dopmynsl  HaXOXKICHHS
MPOX3BOIHOM CYMMBI, IPOM3BECHUS U 4ACTHOIO (DYHKIIHH.



[IpuMeHeHHe MPOM3BOAHON K MCC/IeJI0BaHUIO (YHKIMH Ha MOHOTOHHOCTD H
skcTpeMyMbl. HaxoxieHre HanGoNbIIero ¥ HaMMEHbLIEro 3HaueHus QyHKIHH Ha
OTpE3Ke.

[IpuMeHeHHe TIPOM3BOJHOM JUIS HAXOKICHHS HAWJIYHIIEro pEUICHHS B
IMMPUKIaJAHBIX 3ajadyax, It OnpejesieHHs CKOpPOCTH TIIpolecca, 3aIaHHOTIO
bopmy0ii UK rpa@UKOM.

I[TepsoobpasHasi. Tabnuia nepeoobpa3HbIX.

UHTerpan, €ro TeOMETpUYecCKUl M (u3WYECKMH CMBICH. BbIUHCIeHHe
uHTerpana no ¢popmyne Herorona—Jlenbuura.



IJIAHUPYEMBIE PE3YJIbTATHI

OcBoenne y4yeOHOro mnpeamera «MaremaTHka»y JOJKHO obecrednBath

JOCTHEHHE Ha YPOBHE CPEAHETO OGHICFO Dﬁp&?OBaHHH CICOYHOIINX JHYHOCTHBIX,
MeTarpeIMEeTHBIX U IPeIMETHBIX 00pa30BaTe/IbHbLIX PE3yIbTATOB!

JIMUHOCTHBIE PE3VIJIBTATDI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS] IIPOrpaMMbl y4eOHOro mnpeamMmera
«MaTtemaTuKa» XapaKTepH3yITCs:

I paxxpaHCcKoe BOCIIMTAHUE:!

c(hOPMHMPOBAHHOCTHIO MPAKAAHCKOH MMO3MLKK 00Yy4arolIerocs Kak akTHBHOTO
W OTBETCTBEHHOIO 4YJieHa pOCCHMCKOro ofiuecTtBa, MOpeACTaBI€HHEM O
MaTeMaTHYECKMX OCHOBaX (DYHKIHMOHHPOBAHHS DPA3IMYHBIX CTPYKTYp, ABICHUH,
MpOLEAYpP TIpaxJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCBI M TPp.), YMEHHEM
B3aUMOJIECTBOBATh C COIMAAIBHBIMU MHCTUTYTaMH B COOTBETCTBHH C MX
(GyHKLIUAMHA U Ha3HAYEHHUEM.

[TaTpOTHYECKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBIO POCCUMCKOM I'PaXAaHCKOW UJIEHTUYHOCTH, YBaXKEHHUS K
MPOLUIOMY U HacTOSIIEMY POCCHHCKOW MaTeMaTHKH, LEHHOCTHBIM OTHOILLCHHEM K
JOCTHKEHUSM POCCUHACKUX MATEMAaTHKOB U POCCUHCKOM MAaTEMaTHYECKOW IIKOJIBI,
K HMCIMOJIb30BaHUIO 3THX JOCTHXKEHHM B IPYrMX HayKaxX, TEXHOJOTHMsX, chepax
YKOHOMMUKH.

JlyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHMA:

OCO3HaHUEM Iy XOBHBIX LIEHHOCTEH POCCHUCKOTo Hapoza;
chOpPMUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHMS, 93THYECKOTO  TOBEACHHS,
CBA3aHHOI'O C MPpaKTHYECKHM IIpHMEHEHHEM ﬂOCTH)KeHHﬁ HayKH H NesATeJIbBHOCTEIO
y4&HOr0; OCO3HAHUEM JIMYHOIO BKJIa/1a B MOCTPOEHUE yCTOWYMBOIO Oy ayIiero.

ICTETUUECKOE BOCTIMTAHUE!

3CTETUYECKUM OTHOIIEHHUEM K MUDY, BKJIIOYas 3CTETHKY MaTeMaTU4eCKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, pEeLIEeHUH, pPacCyKACHUH;
BOCIIPUUMYUBOCTBIO K MATEMATUYECKUM aclleKTaM pa3/Ii4HbIX BUJOB UCKYCCTBA.

®u3nuecKoe BOCUTAHKE:

COOPMHPOBAHHOCTHIO YMEHHUS [IPUMEHSITE MaTeMaTH4eCKWe 3HaHUs B
HHTEpecax 3J0poBOro U 6e3omnacHoro oopasa JKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO (370pOBOE MUTaHKE, COANAHCUPOBAHHbLIA PEKUM 3aHATUU U

OTABIXA, perynasipHas busnyeckas aKTUBHOCTS ), b u3zryecKoro
COBEPIIEHCTBOBAHMUS, pu 3aHATHUSX CIIOPTUBHO-03/I0POBUTENILHOM
eI TEbHOCTBIO.

TpynoBoe BOCITUTaHHE:



FOTOBHOCTBIO K TPYOy, OCO3HaHHEM LIEHHOCTH TPYIO/I00Ks; HHTEPECOM K
pa3nuuHbIM  cdepaM  MpOQEeCCHOHAIBHOH — ACATENBHOCTH,  CBA3AHHBIM  C
MaTEMaTHKOM M €€ MPUIOKEHUSMH, YMEHHEM COBEpHIaTh OCO3HAHHbIH BBIOOP
Gynyiieit MpoGECCHH M Ppean30BbIBaTh COOCTBEHHbIE JKMU3HEHHbIE IIaHBL,
FOTOBHOCTBIO M  CIIOCOBGHOCTBIO K MareMaTHieckoMmy o00Opa3oBaHHIO H
caM006pa30BaHMI0 Ha NPOTHKEHMH BCEH JKU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PELIEHUH MPAKTHYECKUX 3a/1a4 MaTeMaTHIeCKOH HaNpaBIeHHOCTH.

JKOJIOTHYECKOE BOCIIUTAHHE:!

c(OPMHUPOBAHHOCTBIO 3KOJOTHYECKOH KYJIbTYPhl, TNOHMMAHHEM BIHAHMS
COLMAIbHO-3KOHOMUYECKHX MPOLIECCOB HA COCTOSHUE TIPUPOIHOM U COLMANBHOH
cpelibl, OCO3HaHMEM IJIOOANBHOrO  XapakTepa — SKOJOTMYECKHMX npobaem;
OpHeHTalMell Ha NPHMEHEHHE MaTeMaTUYeCKUX 3HAHUH MUl pelleHus 3aiad B
061acTH OKpyXalollel Cpeipl, IUIAHWPOBAHWA [OCTYNKOB M OLEHKH KX
BO3MO’KHBIX ITOCIEACTBUM IS OKPY KAIOIIEeN CPEeJIBL.

[ [eHHOCTH Hay4YHOI'O ITO3HaHKA!

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKd M  OOLIECTBEHHOW MNPAKTUKM, IOHMMAHHEM
MaTeMaTH4eCKOM HayKM Kak c(epbl 4YelloBeYeCKOW IesTENBbHOCTH, 3TarnoB ee
pa3BUTHA M 3HAUUMOCTH JUIS Da3BUTHs LMBUIM3ALMM, OBJIAJIEHUEM S3BIKOM
MaTeMaTHKM M MaTeMaTH4eCKOW KyJIbTYypOH KaK CpeICTBOM MO3HAHUS MUpa;

FOTOBHOCTBIO OCYILECTBJISATh NPOEKTHYIO M MCCIEN0BATEIbCKYIO ACATEIBHOCTD
WHIMBUAYaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHS IPOrpaMMbl y4eOHOro mpeamera
«MaremaTyakKa» XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCaIbHbIMH
NO3HAGAMENbHOIMU  OCUCMBUAMU,  YHUBEPCANbHLIMU  KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAIbHbIMU PeSYISIMUSHBIMU OCUCBULMU.

1)  Vuueepcanvnvie — nosnasamenvhusie  oelicmeus,  obecneuusarom
(opmupoeanue 6a308eix KOSHUMUBHBIX NpoOYeccos obyuarowuxca (oceoeHue
MEmoO08  NO3HAHUA  OKDYXCAIOWe20  Mupa,  APUMEHEeHUue  JI02UYEeCKUX,
UCC1e008amMenbCKux Onepayun, ymenul pabomamsos ¢ uHGopmayueu).

ba3oBble noruueckue AENCTBUS:

o BBHISBJIATH M XapaKTEPHU30BaTh CYLECTBEHHBIE MPU3HAKH MaTeMaTHYECKUX

OOBEKTOB, MOHATHM, OTHOLUEHMHA MEXOY IOHATUAMH; (QOPMYJIHPOBATH
onpe/ieNleHHs. TMOHSATHH; yCTaHaBIMBaTh  CYLIECTBEHHBIH  MPHU3HAK

kiacc(UKalKMK, OCHOBaHUs Ui OOOOLIEHHMS MW CpPaBHEHHs, KPUTEPUH
IIPOBOJIMMOIO aHAJIM3a;



BOCIIDMHMMATh, (OpMYyIUpOBaTH ¥  NPeodpa3’oBbIBATL  CYXKJICHHS:
YTBEpAUTENbHBIE M OTPHLATEIbHBIC, €IMHUYHbBIE, YacTHbE M OOLIKMe;
YCIIOBHBIE,

BBISIBIIATE ~ MaTeMaTUYeCKUe  3aKOHOMEPHOCTH,  B3aUMOCBA3M  H
NpOTUBOpeYns B GaKTax, JaHHLIX, HAONIOJEHUSAX M YTBEPKACHMIAX;
npeanaraTb ~ KpUTEpPUM Ul BBIABIEHWMS  3aKOHOMEPHOCTEH M
IIPOTHBOPEYHH;

JenaTh BBIBOABI C HCIIONIB30BAHKWEM 3aKOHOB JIOTHKH, IEAYyKTHBHBIX H
MHIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOYEHHH 110 aHAJIOTHH;
IIPOBO/IMTH CaMOCTOSTENbHO JI0Ka3aTenbCcTBa MaTeMaTUu4eCKUX
yTBEPXKIAEHHUH (TIPSMbIE ¥ OT MPOTHBHOIO), BBICTPAUBaTh apryMEHTALHIO,
NPUBOAMTL NPMMEPBl W KOHTPIPUMEPBI; OOOCHOBBIBATE COOCTBEHHBIC
CY/KII€HHS U BBIBOJIbI,

BBIOMpaTh Croco0 peleHust yueOHOM 3anauu (CpaBHMBATbh HECKOJIBKO
BapMAaHTOB pelueHus, BbIOMpaTh Haubosee TNOIXOMAWIMKA C  Y4ETOM
CaMOCTOSITENIBHO BBIAECNIEHHBIX KPUTEPHER).

bazoBele uccnepoBarenbCcKue JIEACTBUSA:

HCIOJIB30BaTh BOIPOCH KaK MCCIEA0BAaTEIbCKUN MHCTPYMEHT MO3HAHWA;
(GOpMynHMpOBaTh BOMpPOCH], (GHUKCHUPYIOIIME MPOTHBOpEYHE, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE W  JaHHOe, (OpMHUpPOBaTh  TUMOTE3Y,
apryMEeHTHPOBATh CBOIO IO3UIIKIO, MHEHKE,

IPOBOJIUTH CaMOCTOSTEIIBHO CTIJIaHUPOBAHHBIH 3KCIIEPUMEHT,
HCCIIE/IOBAaHKE T10 YCTAHOBJIGHUIO OCOOECHHOCTEH MaTeMaTHYeCKOro
obBbeKTa, SBJIEHHS, TMpolecca, BbIABICHHUIO 3aBHCHMOCTEH  MEXAY
00BEKTaMHU, SBICHUAMH, ITPOLIECCAMM,

caMOCTOATENBHO GopMyiupoBaTh 0000ILEHUs ¥ BBIBO/IBI 110 pe3yJibTaTam
NpOBENEHHOIO HaOGMIO/IeHHUs, UCCIIENOBaHUsA, OLUEHUBATh NOCTOBEPHOCTH
IOJly4EeHHBIX Pe3yJIbTaTOB, BBIBOAOB U 0000LICHKH;

IPOrHO3MPOBATh BO3MOJKHOE Ppa3BUTHE IIpOLECCa, & TAKKe BbIABUIATh
NPEAIOJ0XKEeHHUs O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ uHpopMaiuei:

BBISIBJIATE JeQUUATHI MH)OPMALUK, TaHHBIX, HEOOXOIMMBIX IS OTBETa
Ha BOTMPOC M AJIs peLeHMUsI 3a1a4H;

BHIOUpaTh  MHQOPMALMIO W3  HCTOYHHKOB  Pa3iMYHBIX  THIIOB,
aHaJM3MPOBaTh, CHCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH UHMOPMALIUIO
pa3MU4YHBIX BUAOB U GOPM MPECTaBIEHHS;

CTPYKTYpHUpOBaTh WHPOPMALIUIO, TIPE/ICTABIIATE €€ B pa3id4HbIX (hopMax,
WJUTIOCTPUPOBATh TpaduyecKy;



» OLIEHMBATH HaIEKHOCTh nHpopMaLuu no CaMOCTOSTEIBHO
chOpMyJITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhbie  KOMMYHUKamuemble  Oeucmeus,  obecnevusaiom

COPMUPOBAHHOCMb COYUATHBIX HABBIKOE OOYUAIOUUXCHL.

Ob1ienue:

o BOCIpHHMMAaTh ¥ (OPMYJIMpOBaTH CYKICHHS B COOTBETCTBHH C
YCIOBUAMH U LIENSIMH OOLUEHUS; ACHO, TOYHO, TPAMOTHO BbIPaXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh [OSCHEHUS IO
XO/ly PELIEeHHs 3a1a4i, KOMMEHTUPOBATh [0JIy4€HHBIH Pe3yNbTaT;

o B x0fie 06CYKIEHHS 3a1aBaTh BOIPOCHI N0 CYLIECTBY 00CYKAaeMOU TEMBI,
npo6ieMbl, peliaeMO’ 3aauH, BHICKa3bIBaTh HICH, HALICJICHHbIC Ha TOUCK
pEllleHHs; COMOCTAaBIATh CBOM CYKJAEHHS C CYXKIACHUAMH JPYTHX
YYaCTHMKOB AMaora, OOHApY:XVMBaTh Pa3iM4yde W CXOJACTBO ITO3ULHUHA; B
KOppeKTHO! (opme GOopMyTUpOBaTE Pa3HOITIACHS, CBOY BO3PAKEHHS,

e TMpENCTAaBNATH  pe3yJbTaThl  pelleHus  3ala4d,  IKCNEPUMEHTa,
WCCIENOBaHUs,  IPOEKTa;  CaMOCTOSTENbHO  BhIOMpaTh  Qopmat
BBICTYIIEHHS C yYETOM 3a/1a4 pe3eHTally U 0cOOEHHOCTEN ay IMTOPUH.

CoTpyAHUYECTBO:!

e IOHMMaTh M  HCHONB30BaTh  MpEUMyLIeCTBA  KOMaHIHOW U
VHIMBUIyallbHOU paboTh! IIPY peleH|y y4eOHbIX 3a1a4; IPUHMUMATh Lelb
COBMECTHOM JIeSTeIbHOCTH, TUIAaHUPOBaTh OpraHu3aluio COBMECTHOH
paboThI, pacrpeeNsaTh BUbl paboT, 1OroBapuBaThCs, 00CYKAATh MPOLECC
¥ pe3ynbTaT paboThl; 00001IaTh MHEHUS] HECKOIBKUX JIFOIEH;

e Y4acTBOBATh B IPYNNOBEIX dopMax paboTel (00CykaeHHs, OOMEH MHEHHH,
«MO3roBBl€ IITYPMBD) U HHbIE); BBHINOJIHATH CBOK YacTh pPabOTHl M
KOODAMHMpPOBATh CBOM JEWCTBUSL C [JpPYIMMH 4YJI€HaMH KOMAaHJIBI,
OLIEHMBATh KA4yeCTBO CBOEro BKJIaJa B OOLIMM NPOLYKT IO KPUTEPUSM,
chOpMYITHPOBaHHBIM Y4aCTHUKAMHU B3aUMOJIEHCTBUA.

3) Vhueepcanonvie  pecynamusnsie oeucmaus, obecneuusaiom
(hopmupoeanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCMU.
CamoopraHu3arnus:

COCTABJIATH IUIaH, AITOPUTM PELIEHUS 3aJauy, BEIOUpPATh Cr10co0 pelieHus ¢
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PelLIeHHH ¢ y4ETOM HOBOM HH(OpMALIUH.

CaMOKOHTpOIIb:

o BIAJETh HaBBIKAMHM II03HABATENIBHOM peQNeKCHH Kak OCO3HaHWA
COBEpIUAEMBIX JIEMCTBUN U MBICIUATENIBEHBIX MPOLIECCOB, UX PE3yJIbTATOB;
BJIAQAETh CHocob0aMH CaMOMNpPOBEPKHM, CAMOKOHTPOJsS Mpouecca M|
pe3yibTaTa pellleHUss MaTeMaTU4ECKOM 3a1a4uH;



o MpEIBHIETh TPYAHOCTH, KOTOpbIE MOIYT BO3ZHMKHYTh MPH pEIIEHHH
3a7a4yd, BHOCHTb KOPPEKTUBBI B [eSTEIbHOCTH HA OCHOBE HOBBIX
00OCTOSTENBCTB, JAHHBIX, HAWIEHHBIX OLUMOOK, BIABICHHBIX TPYIHOCTEW,

o OLEHMBAaTh COOTBETCTBHME pe3yjibTaTa [eN¥ W YCIOBUSM, OOBACHATH
NPUYMHBl JOCTHXEHHUS MM HEJOCTHKCHHS De3y/IbTaTOB NEATEebHOCTH,
HaXOJMTh OLIUOKY, AaBaTh OLEHKY NPHOOPETEHHOMY OMBITY.

IMPEAMETHBIE PE3YJIbTATbI

OcBoeHune y4e6HOTrO Kypca «Anrebpa U Hayaja MaTeMaTHYECKOro aHajln3ay
Ha ypoBHe cpeaHero obuuero o6pa3oBaHUs NOMKHO 0DecrneunBaTh JOCTUKEHHE
CJIEIYIOIINX MpeIMETHbIX 00pPa30BaTeNbHbIX Pe3y /IbTATOB!

11 KJIACC

Yucna 1 BbIYHCJICHHA

OnepupoBaTh MOHATUAMHM: HaTypaldbHOE, LEI0e YHUCIO, HCIOIb30BaTh
MPU3HAKU AECTMMOCTH LENBIX YHCE, Pa3jIoKEeHHe YUCIa Ha MTPOCThIE MHOXKHUTEIH
IUTsL pellIeHUs 3a1ad4.

OnepupoBaTh MOHATUEM: CTENEHD C PALMOHAIBHBIM IIOKa3aTeJIeM.

OnepupoBaTh MOHSATHAMHU: Jorapu(mM 4ucria, NECATUYHBIE W HATypaJbHbIE
JorapuQMmBl.

YpaBHEHHS H HepaBeHCTBA

[IpuMeHATh CBOWCTBA CTENMEeHM i Mpeobpa3soBaHUs — BbIPAKEHUH;
OMEepUpOBATh TOHATUSMHU: IIOKa3aTeJIbHOE YpPaBHEHHWE W HEPABEHCTBO; pelliaTh
OCHOBHBIE TUITBI TOKA3aTENbHBIX YPaBHEHUW W HEPABEHCTB.

BhINONHATE MpeoOpa3oBaHus BBIPAKEHHH, COAEpKALIMX  JIOTapU(MBI,
OMeprpOBaTh MOHATUAMU: JOTapu(HMUUECKOE ypaBHEHHE W HEPABEHCTBO, pelIaTh
OCHOBHBI€ THIIBI IOTapU(PMUYECKUX YPABHEHUH U HEPABEHCTB.

HaxonuTh pelieHus NpOCTeHLINX TPUTOHOMETPHYECKUX HEPABEHCTB.

OrniepupoBaTh NMOHATHAMH: CUCTeMa JIMHEWHBIX ypaBHEHUH W €€ peIleHHE;
MCITI0JI30BAaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH UId peLIEHUA NPaKTUYECKUX 3a/1a4.

HaxoOuTh peleHuss MPOCTEUIIUX CUCTEM M COBOKYITHOCTEHM PallHOHAJIBHBIX
ypaBHEHHWH! ¥ HEPABEHCTB.

MogenupoBaTh peajbHble CUTyallMM Ha S3bIKe auredpbl, COCTaBIATH
BBIPQ)KCHHUS, YPaBHEHHs, HEpPaBEHCTBA M CHCTeMbI [10 YCIIOBUIO 3ajadyu,
MCCIIE0BATh MOCTPOEHHBIE MOJIENH C MCTIONB30BaHUEM annapara anreophl.

DOYHKUHH H rpaQUKH



OnepupoBaTh TOHATUAMH: IepHoOAMYeckas  (YHKLUS, [POMEKYTKHU
MOHOTOHHOCTM (YHKLHH, TOYKH 3SKCTpemyma GYHKIMM, HaubOosbliee WU
HaMMeHbIllee 3Ha4YeHHs OGYHKUMMA Ha MPOMEXYTKE, HCIONIb30BaTh HX U
uccaenoBanus GYHKIUK, 3a1aHHON TpahuKOM.

OnepupoBaTh MOHATHAMHU: IpadUKM IMOKa3aTeIbHOM, JorapumMuyeckon u
TPUTOHOMETPUYECKUX (GYHKLMH; H300pakaTh MX Ha KOOPAWHATHON IUIOCKOCTH M
UCIOJIB30BaTh AJIs PEeIeHUs YPaBHEHUH U HEPABEHCTB.

N306paxaTh Ha KOOPAUHATHON MIIOCKOCTH rpa(UKM JTUHEWHBIX YpaBHEHHM
¥ UCIIOJB30BaTh MX AJIS PEIEHUs CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Wcrnonp3oBaTh rpadukd (QYHKUMM Ui UCCIEJOBAaHMA IIPOLECCOB U
3aBUCHMOCTEH U3 APYTUX Y4eOHBIX JUCLIUILIHH.

HauaJjia MaTeMaTHYeCKOI0 aHa 1434

OnepupoBaTh MOHATUAMM: HeNpepbiBHAsS (YHKLUA; POU3BOAHAS (YHKLMH;
UCIIOJIE30BaTh T€OMETPHYECKUN U (PUIUYECKUNA CMBICIT IPOU3BOJHOM JUIS pELIEHHUs
3ajad.

HaxoauTh MPOU3BOHBIE 3JI€MEHTAPHBIX QYHKIMHA, BBIYUCIATE IPOU3BOIHBIE
CYMMBI, IPOU3BEJEHUS, YACTHOTO (DYHKLIKH.

Vcronb30BaTh MPOU3BOAHYIO IS HCCIEI0BaHUS QYHKIMH Ha MOHOTOHHOCTh
1 SKCTPEMYMBI, IPUMEHSTh Pe3y/IbTaThl HCCIEA0BAHKS K IOCTPOEHHIO IPaduKoB.

Wcrnonp30BaTh MPOU3BOAHYIO Ul HAXOKIACHUA HAWIydlIer0 pElIeHUS B
MPUKJIaIHBIX, B TOM YHCJIE€ COLMATIBHO-3KOHOMHYECKHX, 3a1a4ax.

OnepupoBaThb MOHATUSAMM: TNepBooOpasHas M WHTETpal, MOHHUMATh
reoMeTpuYecKHid U GU3UUECKUN CMbICI HHTErpaa.

HaxonuTe nepBoOOpa3Hble 3JI€EMEHTAPHBIX (DYHKIMH; BBIYMCIATE WHTErpal
no ¢popmyie Hetotona—/leitbnuia.

Peniate MpHKIaAHbIE 33[auyd, B TOM YUCIE COLMAILHO-IKOHOMHUYECKOIO H
(hHU3HYECKOro XapaKTepa, CpeACTBaMi MaTeMaTH4eCKOro aHalusa.
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y g1onoardoH U WaLOMO ‘UMHOHARAA onHOHSWHA] |
W2LOMO U HHHOHERAA

gunomod iy HHIIHAGQ aoxudedt SUHREOLIIOUD|]
WOLOMO M HuHOHARAA

guaomad K1 HHIDIHAD goxuprdl OMHREOLILOLIO|
gronogedon ¥ uuHOHaRdA XHIOOhHW(UdEI0I
‘XI9H4Ira1RERMOU “XI9HIIrRHOHITIRddH
‘“xiggq1IreHoHITed XI91roY ULOOHUANOHO0D ¥ IINSLOH])
g1ouagedon 1 uuHoHardA xmIoohHWhHdeIOL
‘XIqHGIraLRERNON X19HTIrRHOKTRAdH
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