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[MOSICHUTEJbHAS 3AITACKA

Pabovas nporpamma yueGHoro kypca «Ajrebpa 1 Hauana MaTeMaTHUeCKOro
aHanu3ay 6a30Boro yposHs s oOyqatoumxes 10 —11 kraccos paspaGorana Ha
ocHose MenepanbHONO rocy1apeTBEHHOIO OGPa3OBATENLHOIO CTAHAPTA CPEAHETO
oOwero o0pa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MHMPOBBIX TpeGOBaHHMil,
[IPeABABIACMEIX K MaTeMaTH4eCKoMy 0OpasoBaHHIO, W TPaaMIHil POCCHICKOro
oOpazoBanus. Peanusanus mporpaMmbsl oGecreuMBaeT OBNA/ieHHe KITKOYeBbIMU
KOMIETSHUMAMH, COCTABIAIOUIMMU OCHOBY [UIS CaMOpasBHTHS M HEIPEPbIBHOTO
06pa3zoBaHus, LETOCTHOCTh OOIIEKYIBTYPHOTO, THIHOCTHONO M M03HABATEIBHOTO
Pa3BHTUS TUYHOCTH O0y4alOLIAXCA.

HEJIM H3YYEHHS YYEBHOI'O KYPCA

Kypce «Anrebpa n Hauana MateMaTHYecKOro aHanu3a» SBISETCS OJHUM M3
Hauboslee 3HAYUMBIX B MpOrpamMme CTapileil IIKOMBI, MOCKONBKY, C OZHOI]
CTOPOHBI, OH O0ecrevynBacT MHCTPYMEHTAIbHYIO 0asy [l HM3yYyeHHs Beex
€CTECTBCHHO-HAY4YHBIX KYPCOB, & C JPYroil CTOpOHBI, (DOPMUPYET JOrHYecKoe M
abCTPakTHOE MBILJIEHHE Y4YaUIMXCSd Ha YPOBHE, HEOOXOMMMOM Ul OCBOEHUS
KypcoB HH(OpPMATHKH, OOLIECTBOIHAHNA, HCTOPHH, CJIOBECHOCTH. B pamkax
AIAHHOrO Kypca yualliecsi OBJaJeBalOT YHWBEpCaIbHBIM S3BIKOM COBpeMeHHOt
HAYKH, KoTOpast (JOPMYIUPYET CBOM JIOCTH/KEHHS B MATEMATHYECKOH (hopme.

Kype anrebpel 1 Hayan MaTeMaTHYeCKOTO aHaIN3a 3aKIaabIBAeT OCHOBY JUIS
YCHCILIHOIO OBJaJ€HUs 3aKOHAMM (M3MKM, XUMHM, OMOJIOTMH, TOHMMAHUS
OCHOBHBIX ~TEHJACHUUH 9JKOHOMUKH M OOLIECTBEHHOM IKWM3HM, [MO3BOJISET
OpPHEHTHPOBATBCS B COBPEMEHHBIX HM(DPOBBIX M KOMIBIOTEPHBIX TeXHOJIOTHSX,
YBEPEHHO HCIIONB30BaTh HX B MOBCE/IHEBHOH K M3HH. B ToXe Bpems omnaneHue
abCTPaKTHBIMM M JIOTHYECKH CTPOFMMH MATEMATHYECKMMH KOHCTPYKLIHSMH
pasBUBaeT yMEHHME HAXOIWTh 3aKOHOMEPHOCTH, ODOCHOBBIBATH HCTHHHOCTE
YTBEPHKACHHA, MCIONb30BaTh 0000IIEHE H KOHKPETH3allHIo, abcTparupoBaHuie 1
aHasoruto, GopMMpyeT KpeaTHBHOE U KPHTHYECKOE MbilieHue. B Xoze niyvenns
anmredppl M HAayaJl MATEMaTHYECKOrO AHANM3a B CTAapllel IIKOJNe ydalmecs
IOJIy4alOT HOBBIM ONBIT PELIeHUs TPHKIAAHBIX 3a/a4, CAMOCTOSTENBHOTO
[IOCTPOCHUS MaTeMaTHYeCKHX Mojenell pealbHbIX CHTYyalMil ¥ HMHTeprpeTauun
MONYYEHHBIX  PCIUCHMH, 3HAKOMATCS € [pUMEpaMH  MaTeMaTHUeCKHX
3aKOHOMEPHOCTeH B MpHpoje, HayKe M B MCKYCCTBE, € BBIIAIOIIMMHCH
MaTeMaTH4eCKMMH OTKPBITHAMU H HX aBTOPaMH.

Kypc obnanaer 3HauuTeNbHBIM BOCIATATE/NBHBIM MOTEHLMANOM, KOTOPBIil
peanusyercs kak 4epe3 ydeOHbli MaTepuasn, crocoOGCTBYHOLIMIT (OPMHPOBAHUIO
HayqHOIr0 MHPOBO33pEHHA, TaKk M uepe3 crneuuuky y4eGHON AeATeTLHOCTH,



Tpedytole CaMOCTOSTEJIbHOCTH, AKKypaTHOCTH, MPOAOIKHTENbHON
KOHLIEHTPALMH BHUMAHHsS ¥ OTBETCTBEHHOCTH 3a MTOJTYYEHHBIH pe3yIbTar.

B ocHoBe mertoauku oOydueHusi ajnrebpe M Hadanam MaTeMaTHUECKOI'o
aHau3a JIeKHUT AeATeIbHOCTHBIH MPUHIMI 00yUeHHUS.

Crpykrypa Kypca «Aaredpa H Hayala MaTEMaTHYECKOrO aHaJIn3a» BKIIOHACT
CHEAYIONINE COAEPIKATEIBLHO-METOAHYECKHE JIMHUA: «YHucia W BbIYHCICHHS,
«Dyukuyn  w rpaduku», «YpaBHeHMs M HepaBeHcTBay,  «Havana
MaTeMaTHYecKoro asanmsa», «MHoxectBa M JlorHka». Bcee ocHOBHbIE
cojlepiKaTeNbHO-METOJHYeCKHE JIMHUM M3YYalOTCs Ha TIPOTSUKEHMM [BYX JleT
obyueHusi B cTapuied 1IKoJe, eCTeCTBEHHO [OMNONHsAS APYTr ApYyra M MOCTENeHHO
HACHILIAsCh HOBBIMM TeMaMH M  pasjgenamu. JlaHHeli  Kypc  gBiseTcs
MHTErpaTUBHBIM, [OCKOJIbKY o0beanHser B cebe cojepKaHHe HECKOIbKUX
MaTeMaTHYeCKUX JUCIHUIIINH: anredpa, TPHIOHOMETPHUSA, MAaTeMaTHYECKUIT aHaJIu3,
Teopus MHOKeCTB M Ap. [lo Mepe Toro kak ydvauluecs oBiajzeBaioT BcE Oolsee
IHPOKHAM MaTeMaTHYeCKHM allapaTtoM, y HHX MOClIeJoBaTe/lbHO (popMUpyeTcs 1
COBEPILEHCTBYETCS YMEHHE CTPOMTh MAareMaTHYecKylo MOJelb peajbHOM
CUTyallud, TPUMEHSTh 3HaHMs, [0JyuYeHHble B Kypce «Anrebpa u Hadana
MaTeMaTHYeCcKOro aHajusay, /Ul pellleHHs caMOCTOATENbHO copMyIUpoBaHHON
MaTeMaTH4YeCcKoil 3a1a4un, a 3aTeM HHTepPIPeTHPOBATh MOMYYEHHBIH Pe3y/bTaT.

ConepikarenbHO-MeTOIYecKas JTuHUS «Hucna U BbIYMCIIEHHS» 3aBeplIaeT
(GopmMupoBaHHe HABLIKOB MCIOJIB30BAHUS AeHCTBUTENBHBIX YHCEN, KOTOpoe ObL10
HA4aTO B OCHOBHOM miKome. B crapireil mikoile ocoboe BHUMAHHE Yjlejsercs
(OPMHPOBAHMIO NPOYHBIX BbHIYMCIMTEIBHBIX HABBIKOB, BKIIIOYAKOUIKX B cebs
HCTIONB30BAHHE pasiuyHblX (GOpPM 3anucH JAEHCTBHTENLHOIO YHC/IA, YMEHHE
PAalMOHANTEHO BBINOIHATE JEHCTBHA € HUMHM, JENaTh IPHKHIKY, OUCHWBATH
pesynprar. OOyualolipecs TOIY4al0OT HaBblKH NPUOIMIKEHHBIX BBIYMCIEHHH,
BLIMOJIHEHHMS JEHCTBHI C YMCIAMM, 3alUCAHHBIMM B CTaHjapTHoll (opwme,
MCTIONB30BAHMS. MATEeMAaTHYECKUX KOHCTAHT, OLIEHUBAHUS YUC/IOBLIX BBIPA/KEHHIH.

JIunust «YpaBHEHHS W HepaBEHCTBa» pealu3yeTcss Ha MpPOTSKEHWH BCEro
oOyuenus B cTaplleil MIKO/e, MOCKOAbKY B K&KIOM pasjene MporpamMmMsl
MpeyCMOTPEHO pellieHHe COOTBeTCTBYIOMMX 3anad. Obyuatonuecs OBJafeBaioT
Pa3MTUYHBIMM  METOJAMHU pelleHUs LeNbIX, PalHOHAIBHBIX, HPPAlHOHAIBHBIX,
MoKa3aTeNbHBIX, JIOFAPHOMHUYECKHX W TPUTOHOMETPHYECKHX  YpaBHEHMUH,
HepaBeHCTB M UX cucTeM. [losryueHHble YMEHHUS HCTIOJIB3YIOTCS [PH HCCTECA0BAHHH
GyHKLHIT ¢ IOMOLBI POM3BOAHON, pelIeHHH MPHKIAJHBIX 3a7ad U 3ajay Ha
HaxoxkjaeHHe HaubONBIUMX M HAMMEHbLIMX 3HaueHWi QyHkuuu. Jlanvas
cojlepikateNbHas JIMHUSA BKAuYaeT B cebs Taike (opmupoBaHHE YMEHHH
BBIMOJIHATE pacd€éTel 10 (QopmynaM, npeobpa3oBaHMsl IENbIX, PalloHalbHBIX,
MpPALMOHATBHBIX ¥ TPUIOHOMETPHYECKHX BBIPAXKEHMH, a TakKe BBIPAKEHUH,



cofepikanux creneHn W norapudmel. braromaps usyueHuto anreGpanueckoro
MaTepHala NPOHCXOOHUT ﬂa.ﬂbHﬁfILLlf:C pasBHUTHE AJFOPHTMHYECKOT O H
adCTPAKTHOrO MBILUIEHHA YHalUXcH, (QOPMHPYIOTCS HAaBBIKH [1@YKTHBHBIX
paccyxaeHmit, paboTel ¢  CHMBOJLHBIMH  (OpMaMH,  TpeAcTaBlIeHHs
3aKOHOMEPHOCTeH M 3aBHCHMOCTEHl B BHJE pPaBEeHCTB M HepaBeHCTB. Anrebpa
npemnaraeT  3Gh¢eKTHBHbIE HHCTPYMEHTBl ISl PELUeHUs [PaKTHYeCKUX H
eCcTeCTBEHHO-HAYYHBIX 3a/1a4, HaraslHo [JeMOHCTPUPYET CBOH BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepkatenpHo-meTonudeckas auuus «DyHKUUM MU rpaduKU»  TECHO
nepenaeTaeTea ¢ ApYruMu JIMHHHAMH Kypca, [MOCKOJIBKY B KAKOM-TO CMBICTTE 3anaér
[1ocs1e/10BaTe/IbHOCTh H3YYeHHUs Marepuana. Hzyuenne CTETIeHHOMH,
nokasaTenbHOH, JorapuMUIecKoil ¥ TPHTOHOMETPUYECKUX (DYHKIIMI, X CBONHCTB
U rpaMKoB, UcMob30BaHue (YHKUMN [T pelleHus 3a7ad U3 Apyrux ydeOHbIX
MPeAMETOB W pealibHOM JKU3HM TECHO CB3aHO KaK ¢ MaTeMATHYECKHM aHAJIU30M,
TaK M C peuleHWeM ypaBHeHHMH W HepaseHCTB. [Ipu 3TOM OGosblIOEe BHHMaHHE
yaengercs (GOPMHPOBAHHIO YMEHHsI BBIPAKATE (DOPMYJIaMH 3aBHCHMOCTH MEKAY
pasNHUHBIMU  BeIMYMHAMM, MCCIe0BATh [0JIydeHHble (YHKIUUH, CTPOUTh HX
rpaduxu. Marepuan sToil colepkaTenbHON JUHUKM Hale/leH HA pa3BUTHE YMeHHUI
M HaBBIKOB, T[O3BOJISIONIAX BbIPAKATh 3aBHCHUMOCTH MEXKIY BeIHUHHAMH B
paznuuHol Qopme: aHaJIMTHYECKOH, rpaduueckoil ¥ cioBecHod. Ero uzyuenue
CrocoDCTBYET pPasBUTHIO  @llrOPUTMHYECKOTO  MBILIICHHA, CIOCOOHOCTH K
0000LIEHNIO U KOHKPETH3ALIMH, UCIIOIB30BAHIIO AHATIOTHIA.

CUHEP}KaTeHbHaﬂ nuHus «Havana mareMaTHdecKoro aHalus3a» IO3BOJISIET
CYILIECTBEHHO PacIIMPHTh KPYr Kak MaTeMaTH4YeCKHUX, TaK M IIPHKNAAHbIX 3aja4,
JIOCTYTMHBIX 00yHalonMMes, Y KOTOPBIX TTOSBISETCS BO3MOKHOCTh MCCNEl0BaTh U
ctpouth rpaduku  (QyHKUMH, onpesensTs WX HauboJBIIME M HaUMEHbLIME
3HAYCHMA, BbIYHCIATL ILIOLALH (l]lfll"yp U 00BEMBI T€Jl, HAXOOHThL CKOPOCTH H
yekopenus npoueccos, [ManHas colepiaTesibHas JIMHMS OTKpbIBaeT HOBble
BOSMOJCHOCTH [MOCTPOCHHUA MAaTEMAaTHUECKHX MO,‘IeJ'IEﬁ PeaIbHbIX cmyauui&,
HaXOMN(IEHHUA HaWIy4LIero peleHds B [NPHKIAJAHBIX, B TOM 4YHCJIE COLIHa/IbHO-
IKOHOMHMYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHHYEeCKOro aHajiu3a
cnoco0CTBYeT Pa3BHTHIO a0CTPaKTHOrO, (hOPMaTbHO-TOMHYECKOTO H KPeaTHBHOIO
MBbILUIeHHS, (OPMUPOBAHHIO YMEHMH pAcro3HaBaTh [POSIBIEHUS 3AKOHOB
MaTeMaTHKM B Hayke, TexHMKe H HckycetBe. OOywHatommeca y3HalOT o
BBIAAOUIUXCS PEe3yibTaTax, II0IYHEHHBIX B XOO€ Pa3BUTHA MATEMATHKH KaK
HayKH, M UX aBTOpax.

ConepiaTenbHo-MeToAMYecKasd JTUHUA «MHOMECTBA U JJOrHKa» B OCHOBHOM
MOCBALICHA  27eMeHTaM  TeOpHH  MHOKeCTB.  TeopeTHKO-MHOMKeCTBeHHbIe
NpeiacTas/ieHHs MPOHU3BIBAIOT BECh KYPC HIKOJIBHOW MaTeMaTUKu U npejlararT



Haubosee yHUBEPCATBHBI A3BIK, 00bEAMHSIOMMI Bee pasnenbsl MaTeMaTHKHA H eé
NPUIOKEHHH, OHH CBS3BIBAIOT Pa3sHble MATEMATHYECKHE JUCLHUIIHHBL B eqHHOE
nenoe. IlosToMy BakHO HaTh BO3MOKHOCTS IIKOJIBHHKY TOHUMATh TEOPETHKO-
MHOKECTBEHHBIH S3BIK COBPEMEHHOH MaTeMaTHKH M HCMOJB30BATH €ro Juis
BbIPKEHHS CBOMX MBICTCH,

B kypce «Anrebpa W Hauana MaTteMaTHYECKOro aHAJIH3a» [PUCYTCTBYIOT
Takike  OCHOBBI ~ MAaTeMaTH4eCKOr0  MOJE/NMPOBAHHS, KOTOpble  MpPU3BAHEI
chopMupoBaTE HABBIKH MOCTPOSHUS MOleeii PeaIbHBIX CHTYaLHid, HCCeI0BAHMS
ITHX MoJeel ¢ MOMOIIBIO arnapara a.nreﬁpb[ H MaTeMaTH4ecKOro aHajaMsa u
HUHTEPIIPETALMH NIOJIlyYeHHBIX pe3ynbTaToB. TaKue 3a1aHus BIUIETEHbI B Kaji<Lbiii
13 pasie/ioB IIPOrpaMMbl, TIOCKO/ILKY BeCh MaTepHall Kypca IHPOKO HCIOIb3yeTes
AJIA pellieHus NPUKIaAHBIX 3a1a4. [Ipy pelleHun pealibHbIX NMPaKTHYECKUX 3a1ay
YHalMecs passBuBalOT HAOMOJATENBHOCTh, YMEHHe HAaXOUTh 3aKOHOMEPHOCTH,
abcTparupoBaThesi, MCHOIB30BaTh AHAIOIMIO, 06OBLIATH U KOHKPEeTH3HPOBaTh
npobiemy. JlesTensHOCTs 110 ()OPMHUPOBAHUIO HABHIKOB PeLIeHUs MPUKIAHBIX
3ana4 OpraHM3yeTcs B Mpouecce M3y4YeHHs BCeX TeM Kypca «Ausrebpa M Hawaia
MaTeMaTHYeCKOro aHaIn3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM ILIAHE

B yueOnom nnane Ha M3yueHue Kypca anreGpbl ¥ Hauyal MATEMATHYECKOIO
aHanu3a Ha 6a30BOM YpOBHe OTBOAMTCS 3 yaca B Hememo B 10 Knacce



COAEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia n BbIMHCIEHHS

Pauunonansupie umcna. OGBIKHOBeHHBIE M IeCATHUYHBIE IpobM, NPOLEHTEI,
OeckoHeuHble — MepHOAMYECKHME  NPOOH.  ApUpMETHUECKHe — Omepaudd ¢
PalMOHAIbHBIMH YUCIaMH, IIPeobpa3oBaHus YMCIOBBIX BblpaxeHui. [IpumeneHue
Apobedt 1 NPOLEHTOB 1Sl pelIeHHs MPUKIAAHBIX 3a1a9 U3 PasIHuHBIX oTpacied
3HAHWI W peabHOM JKH3HHU,

HefictButenbibie  uucna. PaumoHaibHble W MpPANMOHAIBHBIE YHCTA.
ApH(mMeTHIECKHEe OMepally C AeHCTBHTENBHBIMH 4ucaamMu. [IpubamkéHHble
BBIYHCJIEHHA, TPABUIIA OKPYIIEHHSA, MPHKKUIKA H OLICHKA Pe3y/ibTaTa BHIYHCICHHI.

Crenenb ¢ wmembiM  nokasatenem. CranmapTHas — dopma  3anuc
MeHCTBUTEILHOrO  ymena.  Menons3oBanue noaxonsieidl  (opmsl  3anucu
ACHCTBUTEBHBIX YHMCEN /I PELICHHS NPAKTHYECKWX 3a/ad M IpeacTaBIeHHs
JIAHHBIX.

ApupMeTHyecKuit  KOpeHh  HaTypaidpHOi  cremenu.  JleiicTeus ¢
apH(pMeTHICCKUMH KOPHAMH HATYpalbHOi CTeNeHH.

CHHYyC, KOCHHYC M TaHTeHC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI'eHC YUCIOBOI0 apryMeHTa.

YpaBHenusi 4 HepaBeHcTBA

TosxnecTsa u TONKIeCTBEHHbIE TPEOOpPa3OBAHHSL.

IlpeobpazosaHue TPHIOHOMETPHYECKHX BhIpaKeHHH. OcHoBHBIE
TPUTOHOMETpHYecKUe GhopMyIILL.

YpasHenue, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHHe HepaBeHCTEa.
Metoj uHTEpBasoB.

Perrenue Lensx 1 Apo6HO-palMOHAIBHEIX YPABHEHHI H HEPABEHCTB.

Petrerne MppauvoHanbHbiX ypaBHEHHIT U HepaBeHCTB.

Pelienne TpuroHoMeTpHYeCKHX YpaBHeHHI.

[Ipumenenne ypaBHeHNH U HEPABEHCTB K PELICHHIO MATEMATHYEeCKHX 3ajad
1 3a]1a4 13 pa3iindHbIX ob1acTel HayKu U peabHOM KU3HH.

@ynxkuun 1 rpadpuku

Qynkuus, cnocobsl 3ananust Gysxkuuu. [padux  bynxiumu. Bsaumuo
00paTHble GyHKLHH.

OG6nacts onpeneneHns u MHOXKeCTBO 3HaueHuit dynxumn. Hymn Qynxuun.
[IpomexyTku 3HaKonocTOsHCTBA. YETHBIE H HEUETHBIC (YHKITHH.

Crenennas GyHKIUs ¢ HATYPAIBHBIM M LIETBIM MoOKaszaTeneM. E& cBoiicTsa 1
rpaduk. CoiicTBa M rpaduk KOpHS 1-0i CTeNeHu.



TpuroHomeTpuyeckas OKpyKHOCTh, ompeeneHue TPHIOHOMETPHYECKHX
(GyHKLHA YHCI0BOrO aprymeHnTa.

Hauana matematuyeckoro ananusa

ITocrenoBaTenbHOCTH, croco0sbl 3a/1aHHA [OC/Ie10BaTEILHOCTE .
MoHoToHHBIE 1T0C/IE10BATEILHOCTH.

AprmeTnyeckas M reomMeTpHuecKas nporpeccuu. beckoneuno yosisatolas
reoMerpuyeckas nporpeccis. Cymma 6eckoHe4YHO yOBIBaroLlel reoMeTpHUeCKOl
nporpecciy. PopMynia ClOKHBIX NpoOLEHTOB. Fcroab3oBanue nporpeccuu s
pellleHHs peanbHbIX 3a1a4 IPHKIaHOr0 XapakTepa.

MHuozkecTBa H JIOFHKA

MHoxecTBo, onepaunn Haja MHOkecTBamu. Jluarpammbl Diinepa—BeHHa.
[Ipumenenne TeOPETHKO-MHOKECTBEHHOIO ammapaTa s ONMCAHMA peambHBIX
NPOLECCOB M ABJICHUMH, IPH PELLIeHHH 3a1a4 W3 APYTHX YIeOHBIX [peaMeTOB.

Onpenenenue, Teopema, CIeACTBHE, 10KA3ATENBCTBO.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeGHOro npeamera «MarteMaTHKay IOIKHO o0ecrieunBarh
AOCTHKEHHE HA yPOBHE Cpe/iHero 001wero 06pasoBaHus ClIeAYIOLINX THYHOCTHBIX,
METanpeIMEeTHBIX U TIPEIMETHBIX 00Pa30BATeIbHBIX PE3yTBTATOB:

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE ~ pe3ynsTaThl OCBOEHMs MPOrPaMMbI y4ebHOrO npejaMera
«MaremaTtuka» XapakTepH3yloTes:

I'pazknanckoe BocnuTaHmne:;

cOPMHUPOBAHHOCTHIO IPaXKIAHCKOMN TTO3UITHH oOyuarolerocs Kak aKTHBHOTO
W OTBETCTBEHHOTO  4jieHa poccuiickoro ofiectsa, mpeacTaBieHHeM o
MATEeMaTHYECKMX OCHOBAX (DYHKIIMOHHPOBAHUS PAa3THYHBIX CTPYKTYP, SIBIEHHIA,
Mpolleatyp  rpax[aHcKoro oluiecTBa (BHIGOPBL, OMPOCEI M 11p.), YyMeHHeM
B3aHMO/ICHCTBOBATE C COLMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUH ¢ MX
GYHKUHSIMH M HAa3HAYEHHEM.

[TatpuoTHueckoe Bocnuramime:

CHOPMHPOBAHHOCTBIO POCCHIACKOI MPAKIAHCKON HACHTHYHOCTH, YBasKeHHS K
[IPOLITOMY H HACTOALIEMY POCCHICKON MaTeMaTHKH, LIeHHOCTHBIM OTHOIICHHEM K
AOCTIKEHMIM POCCHACKHX MAaTeMaTHKOB H POCCHICKOH MaTeMaTH4ecKoi LKoJTbl,
K HCIOIL30BAHMIO ITUX JIOCTHKEHHI B JPYrHX HayKax, TEXHONOrusix, cdepax
SKOHOMHKH.

JyX0BHO-HPaBCTBEHHOTO BOCIIHTAHMUS:

OCO3HaHHEM JTYXOBHBIX [leHHOCTei poccHiickoro Hapo/a;
C)OPMHPOBAHHOCTBIO ~ HPABCTBEHHOIO  CO3HAHMS, ITHYECKOID MOBEJICHUS,
CBASAHHOTO C PAKTHYECKUM IIPHMEHEHHEM JOCTHKEHNH HAYKH U JeATeIbHOCTbIO
Y4EHOTO; OCO3HAHHEM JTHYHOIO BKJIAJA B NOCTPOGHHE YCTOHYHBOrO Oynayiuero.

DceTeTHYecKoe BOCHUTAHMKE:

ACTETHUCCKMM OTHOLIGHMEM K MUpY, BK/IIOYAs 3CTETHKY MaTeMaTHYeCKUX
3aKOHOMEpPHOCTeH, 00BEKTOB, 3azad, peLueHHid, paccyKaeHHIH;
BOCIIPHIMHYUBOCTBIO K MATEMAaTHHYECKHM aCTIeKTaM pasHYHBIX BHIOB HCKYCCTBA.

Dusnyeckoe BOCMUTAHKE:

COPMHPOBAHHOCTBIO YMEHHs TNPHMEHSTh MATEeMATHUCCKHE 3HAHMS B
MHTEpeCcax 3710poBOro U GesomacHoro o0pasa KU3HH, OTBETCTBEHHOIO OTHOLICHHS
K CBOEMY 3JIOpPOBBIO (3T0POBOE [HTAHHE, cOanancUpoBaHHbIH PEXKHMM 3aHSATHH H

OT/IbIXA, peryispHas (pusuyeckas AKTHBHOCTB ); busznyeckoro
COBEPILIEHCTBOBAHUSA, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTENTBHOI
JeATEeNBHOCTRIO.

Tpynosoe Bocnuranue:



FOTOBHOCTBIO K TPYAY, OCO3HAHMEM LEHHOCTH TPYAOTIO0HA; HHTEPECOM K
pasnTu4YHBIM  cepaM  npodeccHOHATLHOH — IesTENbHOCTH, CBA3aHHBIM  C
MATEMATHKOW M e€ TPHIOKEeHHMSMH, YMEHHEeM COBepIIaTh OCO3HAHHLIH BbIOOP
Oyayuieii npodeccHd M peajiu3OBbIBaTh COOCTBEHHbIE JKM3HEHHBIE [L1aHBI;
FOTOBHOCTBIO M CIOCOOHOCTBIO K MareMaTHdeckoMy 0o0pa3oBaHMIO H
caM000pa30BaHHI0 Ha I[POTSKEHHH BCEH JKM3HHM; FOTOBHOCTBIO K aKTUBHOMY
YUACTUIO B PeLIEHUH PaKTHYECKHUX 3a/1a4 MaTeMaTHYeCcKoH HarpaBlIeHHOCTH.

DKOMOTHYECKOe BOCIIHTAHHE:

c()OPMHPOBAHHOCTBI) IKOJIOTHYECKOH KyJAbTYphl, MMOHUMaHHEM BIHAHHS
COIMAIBHO-IKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHWE TIPUPOAHONH M COLHAIbHOI
cpefibl, 0CO3HaHHEM [J00AJLHOTO  XapakrTepa IJKOIOMMYEeCKHX  [podiem;
OpHeHTallMel Ha NMpHMeHeHWe MaTeMaTH4eCKMX 3HaHMH U1 pelleHus 3ajad B
obnacTH okpyKatollell cpejbl, [UIAHUPOBAHMA IOCTYMNKOB M OLEHKH HX
BO3MOJKHBIX TMOCHEICTBUI It OKPYIKalolleH cpeibl.

[leHHOCTH HAYYHOTO TMO3HAHUA:

c(hOpMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLUEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HaykKMd M 0OLIeCTBEHHOH MpakTHKH, MOHMMaHHEM
MAaTeMaTHUeCKOH HayKd Kak cdepbl 4ellOBeHecKOH JAeATelnbHOCTH, 3TanoB ef
Pa3BHTHUS M 3HAUUMOCTH I PA3BHTHS [MBHIN3ALMH; OBIAJCHHEM A3BIKOM
MaTeMaTHKd M MaTeMaTHYecKOH KyJIbTypoil Kak CpeicTBOM IO3HaHWs MHUpa;
FOTOBHOCTBIO OCYIIECTBIISTL NPOSKTHYI) M WCCIeL0BATENbCKYIO [IeATelbHOCTh
WHIMBHJIYaJIBHO W B TPYIITIE.

METAINPEJMETHBIE PE3YJIbTATDI

MetanpeaMeTHble pe3yibTaThl OCBOCHHUs MpOrpamMmbl ydeOHOro mnpejamera
«MaTtemaTtuka» XapaKTepU3yTCA OBJI4JIEHHEM YHHBepCa/IbHBIMH
ROHAGAMETBHBIMU oeticmeusim u, YHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU
OetCmBUAMU, VHUBEPCANLHOIMU PECYIAMUSHBIMU OeUCMEUAMU.

1) Vwhusepcanvnvle — nosznaeamensnste  Odeiicmeus,  obecnedusaom
opmuposanue 6A306bIX KOZHUMUBHBIX NPOYECCOE OOYHAOWUXCA  (0CB0EHUE
Memoooe HOZHAHUA OKpYAICaIonfe20 Mupa; npumMeHerie A02UHECKUX,
uccaedosamenveKux onepayull, ymexuli pabomamse ¢ uHghopmayueti).

bazoBkle norudeckue JeicTBH:

*  BBISBJIATH U XapaKTepHU30BaTh CYLIECTBEHHBIE NIPU3HAKH MaTeMaTHYECKHUX
00BEKTOB, MOHATHH, OTHOLIEHWH MeEKIY HOHATHAMH; (OPMYIHPOBATH
onpejfeneHuss  MOHATHH;  YCTAHABIMBATE  CYILECTBEHHBIH  IPHU3HAK
KiaccU(UKALUK, OCHOBaHWA s 0000IIEeHUS W CPABHEHMsA, KPHUTEpHH
IIPOBOAMMOTO aHallu34;



BOCIIPUHMMATL,  (OpMyIMpoOBaTE W Npeobpa3oBbIBATH  CYKIACHUS:
YTBepJAUTEe/NbHbIE M OTpUUATEIbHBIE, €IMHUYHBIE, YacTHBIE H OOIIHE;
YCIIOBHbIE;

BBISBISTE  MareMaTH4YeCKHe  3aKOHOMEPHOCTH,  B3aHMOCBS3H M
npoTuBopeurs B (akrax, [aHHBIX, HAOMIOJEHHAX M YTBEPKIEHHAX;
npeiaraTb  KpUTepHH s BbISIBAGHHS  3aKOHOMepHocTel M
POTUBOPEYHIi;

JenaTh BBIBOJBI € HCIIOJL30BAHHEM 3aKOHOB JIOTHKH, JEJIYKTHBHLIX H
MH/IYKTHBHBIX YMO3aKIIOYEHUI, YMO3aK/IIOYeHUIT 110 aHATIOTHH;
NPOBOAHTH  CAMOCTOSATENBHO  JI0Ka3aTeJbCTBA  MaTeMAaTHUECKHX
yTBepHKAeHHH (TPsSMBIE U OT MPOTHBHOTO), BICTPAUBATL apryMEHTALHIO,
MPHBOANTE OpPUMEPbl M KOHTPHpPUMepbl; OOOCHOBBIBATH COOCTBEHHbBIE
CYHCIIEHHS W BBIBOIbI,

BeIGUpaTh crnocol® pemenns yuyeOHON 3agaud (CPaBHMBATL HECKOJIBLKO
BAPHAHTOB pelleHus, BbIOMpaTh Hanboiee nOAXOAAUHH ¢ yuE€TOM
CaMOCTOSITE/IbHO Bbljle/IeHHBIX KPUTEPHEB).

BazoBele HceneaoBaTelbcKHe 1eHCTBHA:

MCTIONB30BaTh BOMPOCHI KaK HcCilel0BaTelbCKHl MHCTPYMEHT IO3HAHMS;
bopmyaupoBaTte BOHpochl, (UKCUPYIOLLME [POTHBOpedHe, npodiemy,
YCTAHABIMBATE  MCKOMOE W JlaHHoe,  (opMHMpoBaTh  TUMOTE3Y,
AprymMeHTHPOBATh CBOK) MMO3HIIHK), MHEHHE,

MPOBOJUTH CaMOCTOSITRIILHO CMJIaHMPOBAHHBII IKCMEePHMEHT,
McClleloBaHUe 110 YCTaHOBJIGHHIO 0COOGHHOCTEH MaTeMaTHYeCKoro
Oﬁ'bel{Ta, ABlleHuKd, TIpoLeccd. BEIABIEHUIO 3aBHCHUMOCTEH MEHY
00BEKTAMH, ABIEHUIMHU, IPOLECCAMU;

caMocCTosTebHO (hopMyTHpOBaTh 0000IIEHHUS U BBIBOJIBI IO Pe3yiibTaTaM
MpoBeAEHHOTO HAbMOMeHUs, HCCIeI0BaHUS, OLEHHBATH JTOCTOBEPHOCTD
[0JIy4eHHbIX pe3y/bTaToB, BEIBOIOB U 00001IeHHI;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE Mpolecca, a TaKkKe BbLIBUIATH
NPEAnoOJIOKEHNA O €T0 pa3sBMTHH B HOBBIX YCIOBHAX.

PaGotra ¢ undopmarineii:

BBISIBJATE A€DHUMTE HHPOPMAILMHK, JaHHBIX, HEOOXOIMMBIX s OTBETa
Ha BOIPOC M IS pellenus 3a1a4u;

BoIOMpaTh  MH(OPMAIMIO M3 HCTOYHHKOB  PAa3iHYHBIX  THIIOB,
aHAIIU3UPOBATH, CUCTEMATH3UPOBATE U MHTEPIPETHPOBATL MH(POPMAIIUIO
pa3IMYHBIX BUAOB H (POPM MPECTABICHUS;

CTPYKTYPHPOBATh HH(POPMALHIO, TIPEACTABIATE €& B pasinyuHbIX (opmax,
HILTIOCTPUPOBATE IpaHUECKH;



e OLIEHHBATH Ha1&KHOCTh HH(popMaIIHH no CaMOCTOSATENLHO
chOpMYTHPOBAHHBIM KPUTEPUSIM.

2)  Vwuusepcanvnvie  Kommynuxamuenvie  Oeticmeus,  obecnevusaom

CHOPMUPOBUHHOCIND COYUANLHBIX HABLIKOE OOYHAIOUUXCA.

ObweHue:

* BOCIPUHUMATh W (OPMYJMPOBATH CYXKACHHS B COOTBETCTBHHM ¢
YCIOBHAMH H L@ISMH OOLIEHUS; SCHO, TOYHO, FPAMOTHO BEIPAXKATH CBOIO
TOYKY 3peHHS B YCTHBIX M [MCBMEHHBIX TEKCTAX, JaBaTh HOSCHEHHS 110
XOJy pelIeHHS 3a1a491, KOMMEHTHPOBATh MOTY4YeHHBIIH pe3ybTaT;

* B X0Je o6CcykKIeHus 3a1aBaTh BOTIPOCHI 110 CYILECTBY 06CYKAAEMOi TeMbI,
npobIieMbl, pelaeMoit 3a1a4H, BRICKa3kIBATh HAEH, HALICTCHHbIE HA TOUCK
PCIICHHS; COMNOCTABIATL CBOM CYKACHMA C CYHICHHSMH JAPYTHX
YYacTHUKOB auasnora, 00HApyKHBaTh pazjinuue W CXOACTBO MO3MIHI; B
KOPPEKTHOH (hopme popMyTMPOBaTH PA3HOIIACHS, CBOH BO3PAKEHHS;

¢ [NPeICTaBIATH  pe3y/bTaThl  pEMIEHMsl  3alauM,  IKCOEpPHMEHTa,
HCCIIEIOBaHUsl,  MPOEKTA;  CAMOCTOATENbHO  BbIOupars  (opmar
BBICTYIUICHHS C Y4ETOM 3a/1a4 NPEe3eHTallH 1 0COOEHHOCTeH ayAMTOpHH.

CoTpynHHYeCTBO:

* [IOHMMaTb M  HCIMOJb30BATh  TIPEHMYIUECTBA  KOMAHIHOH U
WHAMBHIYabHOM PabOoThl PU pelleHnH y4eGHBIX 3a1a4; TPUHUMATD LE/lhb
COBMECTHOH JEATENbHOCTH, [MJIAHHPOBATh OPraHM3AlMIO COBMECTHOI
padOTEI, pacrpe/iensTh BUbl PaboT, A0rOBapHBaThCS, 0GCYKIATH npoiiecc
1 pe3ynbTar paboTsl; 06061IaTh MHEHUS HECKOMBKHX JT0/1ei;

* Y4acTBOBAaTk B IPYNNOBLIX (hopmax paboTsl (06CyKaeHUs, 0GMeH MHEHMIT,
«MO3TOBBIE LITYPMbI» W HHbIE), BBIIOJHATE CBOK 4acTh paboThl M
KOOPAHHUPOBATb CBOM JICHCTBMA C JIPYTHMH YJIEHAMH KOMAHIbI;
OLECHHBATH KAYECTBO CBOErO BKIAja B OOIWMI NPOIYKT 10 KpHTEpUSIM,
c(hopMyIMPOBAHHBIM YYACTHUKAMY B3aUMOLEHCTBHS.

3) Vuueepcanonvie  pecynsmusnsie  Oeiicmeus, obecnevusarom
(hopmuposarue cMbICIOBbIX YCMAHOBOK U IHCUIHEHHBIX HABLIKOE TULHOCHTIL.
Camoopranusaius:

COCTaBJIATH MUIaH, aIrOPUTM peLIeHHs 3a1a4M, BBIOMPATh Criocod peleHus ¢
YUETOM MMEIOIIMXCS PECypPCoB M COOCTBEHHBIX BOZMOKHOCTEI, aprymMeHTHpOBaTh
1 KOppeKTHPOBATh BADHAHTBI peLEHHH ¢ Y4ETOM HOBOH HH(OpMALMH.

CaMOKOHTPOJIb:

* BIAJIeTh  HABBIKAMHM  [103HABATEJILHON  pedieKCHH KAk  0CO3HAHUS
COBEPIUAEMBIX ACHCTBHI M MBICTMTENILHBIX TPOLIECCOB, UX Pe3ybTATOB;
BIA/ETh  CHOCODAMHM  CaMONpPOBEPKH, CAMOKOHTPOJS —Mpolecca ¥
pesyJbTaTa pellleHns] MaTeMaTHYeCKOH 3a/1auH;



* [PEABUACTE TPYJHOCTH, KOTOphIE MOTYT BO3ZHMKHYTh NpPH peLICHHH
3allaud, BHOCMTL KOPPEKTHBbI B JEATENBHOCTH HA OCHOBE HOBBIX
00CTOATENLCTB, JAHHBIX, HAICHHBIX OIIHOOK, BHISABICHHDBIX TPY/JHOCTEHH;

* OLCHUBATH COOTBETCTBHE pe3yJbTaTa LI H YCIOBHAM, OOBICHATH
NPHYHHBL TOCTHKEHHSA HIH HEJOCTHKEHHS PE3YIIBTATOB JIEATENBLHOCTH,
HaXOUTh OIIMOKY, 1aBaTh OLECHKY MPHOOPETEHHOMY OTIBITY.

[NPEAMETHBIE PE3YJIbTAThI

Ocgoenne yyeGHOro Kypea «Anre6pa M Hagaza MATEMaTHYECKOrO aHATH3aY
Ha YpoBHE cpejiHero o01ero odpa3oBaHUs JOJKHO OOECIeuYMBATh JOCTHIKeHUE
CASYIOLIUX MPEIMETHBIX 00Pa30BaATEIbHbIX PE3Y/IbTATOB:

10 KJIACC

Yncaa u BuruHcaenus

OnepupoBare NOHATHAMH: palMOHANbHOE M  AeHCTBUTENbHOE 4UCIIo,
OOBIKHOBEHHAS M JIECATHYHAS JPOOE, POLEHTHI.

Beinonuste  apupmeruueckue  onepaumm ¢ palHOHAIBHEIMH ~ H
JIeHCTBUTENIBHBIMH YHCIAMH.

Brinonuste npuGanmKkEHHbIe BHIYUCICHHS, HCMONB3YS NpaBUIa OKpYIJIEHUS,
Jenath NPUKUIIKY H OLIEHKY Pe3yJIbTaTa BIYHCIEHHIA.

OneprpoBaTh MOHSTHAMM: CTeNeHb C HENbIM [OKA3ATETeM: CTaHapTHas
Gopma 3ammcu  geiicTBMTENBHOrO uMcrna, KOpeHb HaTypallbHOH  CTeleHH;
HCII0JIb30BATh MOAXOASILYIO (POPMY 3aNUCH NefICTBHTEIIBHBIX YMCEN JUISl PeleHis
NMPaKTHYECKHX 3a/]a4 U Npe/ICTaBIeHHS JaHHbIX.

OnepupoBaTh MOHATHAMU: CHHYC, KOCHHYC ¥ TAHTEHC TIPOM3BONIBHOIO VIJIA;
MCHOJIE30BATE 3aIHUCH MPOH3BOILHOTO yrila Yepe3 oOpaTHbie TPUIOHOMETPUYECKHE
(GyHKIHAM.

Ypasueuust u HepasencTpa

OrepupoBaTh MOHATHAMMU: TOXKIECTBO, ypaBHEHHe, HEpaBeHCTBO; liejloe,
palMoHaIbHOE, HPPALMOHAJIBHOE ypaBHEHHE, HepaBeHCTBO; TPHIOHOMETPHYECKOe
YpaBHEHHE,

Boinonusate npeoGpazoBatusi TpUroHoMeTpHUeCKUX BBIPaKEHWH M periath
TPUTOHOMETPHHUECKHE YPaBHEHHH.

Beinonusate npeoGpasoBanms wesbIX, PallMOHATBHBIX M MppaLHOHaTbHbIX
BLIDHKGHMH M pellath — OCHOBHBIE —THIBI  LEMBIX, pAlHOHANBHBIX W
HPPALMOHATIbHBIX YPABHEHUI U HEPABEHCTB.

[lpuMeHsTs ypaBHeHus W HepaBeHCTBA JUIs PEIICHHS MaTeMaTHUeCKuX 3a/1a4
1 3a/1a4 U3 pa3uyHbIX o0nacTell HaAyKH W peanbHOH KU3HM.



MozierupoBats  peaibHble CHTYalMM Ha s3bIKe anreGphLl, COCTABIATH
BLID2KCHHA, YpaBHEHMs, HEPABEHCTBA MO YCIOBHIO 3ajadd, HCCIe[0BaTh
MOCTPOEHHBIE MOJIE/IH C HCIOJIB30BAHUEM annapaTa anrebpst.

OynkuHH U rpadpukH

OnepupoBath NOHATHAMU: DYHKIHA, COCOOHI 3amaHus (pyHkuM, 001acTh
ONpEAe/ICHUA W MHOKECTBO 3HaueHWi ¢yHKuMH, rpaduk (GYyHKUMHM, B3aUMHO
obpaTHble (DYHKLHH.

OnepupoBaTh MOHATHSMH: HYETHOCT M  HEYSTHOCTb (DYHKLMH, HYJIH
(byHKLME, TPOMEKYTKH 3HAKONOCTOSHCTBRA.

Hcenons3osats rpaduku GyHKLMIT [UIs pellieHns ypaBHeHHiL.

Crpouts n yuTath rpadMKy JIHHEHHONH (YHKUMH, KBAIPATHYHON (YHKINH,
CTeNeHHON (PYHKLMH C LIe/IBIM [T0Ka3aTesieM.

Hcnonp3oBars  rpapukn  yHKUMIT 118 MCCleloBaHMA IMPOLECCOB W
3aBHCHMOCTEH PH PEIICHHHM 3a71a4 U3 APYrHX y4eOHBIX MpeAMETOB U peabHOil
KM3HU; BBIPAKATh GOPMYTaMU 3aBUCHMOCTH MEXK/TY BETHYHHAMM,

Hauana maTeMaTHYeCcKOro anajinza

OnepupoBaTe MOHATHAMM: NOC/IEAOBATENILHOCTb, apUMeTHUeCKas
reoMeTpHyecKkas porpeccu.

OnepupoBaTe MOHATHAMH: OecKOHe4HO yOblBaromas reoMeTpuyecKas
nporpeccus, cymma beckoHeuHo yObIBaloIIeH reoMeTpHYECKOit IIporpeccu,

3anaBath NOC/IEOBATEIBHOCTH PA3IHYHBIMHI CIIOCOBAMH.

Hcronp3osath cBOHCTBA TOC/IE10BATENBHOCTEl W IPOIPECCHl IS PeLleHHs
pealbHbIX 3a/1a4 MPUKIAJHOIO XapakTepa.

MuoxkecTBa H JJOrHKA

OneprpoBaTh NOHATHAMM: MHOKECTBO, ONMEPALINH HAl MHOKECTBAMH.

Mcnonp3oBate  TEOPETHKO-MHOKECTBEHHBIH — anmapar is  onucaHus
peaibHBIX [POLECCOB M SIBICHUI, NPU pelIeHMH 3a4ad W3 JAPYTHX yueOHBIX
MpeiMeToB,

OnepupoBats  NOHATHAMU: onpesieJieHHe,  Teopema,  ClleJICTBHE,
J10Ka3aTelbCTRO.
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