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MOACHUTEJIbHASA 3AIINCKA

PaGouas mporpamma yuebHOro Kypca «Anrebpa U Hadajga MaTeMaTHUYE€CKOro
aHanu3a» 0a30BOro ypoBHs s oOydaromiuxcsi 11 kimaccoB pazpaborana Ha
ocHOBe DenepalbHOTO TOCYIAPCTBEHHOT'0 00pa30BaTEILHOTO CTaHAApTa CPEAHETO
obmiero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABIAEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIUNA POCCUKUCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl OOECTIEUMBAET OBJAJCHHE KITIOYEBBIMU
KOMITETEHITUSMH, COCTABJISIOMIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HEMPEPBIBHOTO
o0pa3oBaHus, 1IETOCTHOCTh OOMIEKYJIbTYPHOT'O, JIMYHOCTHOT'O M TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O00yUYaIOIINUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MareMaTHYECKOTO aHANIM3a» SIBISETCA OJHHUM U3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJIbKY, C OJIHON
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTAIbHYIO 0a3y [JIsl U3Y4EeHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpakTHOE MBILIUICHUE YyYallUuXCs Ha YpOBHE, HEOOXOIWMOM JUISi OCBOCHHS
KypcOB HMH(pOPMATHUKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTU. B pamkax
JAHHOTO Kypca ydYalllMecsl OBJIAJIEBAIOT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KoTopasi GOpMyIUpPYeT CBOU JOCTHKEHUSI B MaTeMaTudeckon hopme.

Kypc anreOpsl n Hauan MaTeMaTHdecKoro aHaIn3a 3aKJIabIBACT OCHOBY IS
YCHEIIHOI'O0 OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJIOTMHM, NOHHUMaHUS
OCHOBHBIX TEHJICHIIMM HSKOHOMUKM U OOIIECTBEHHOW KU3HMU, I[O3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XW3HH. B TOXe Bpems oBiaJieHUE
a0CTpakTHbIMM M JIOTMYECKW CTPOTMMH MATEMATHUYECKUMHM KOHCTPYKIHSIMU
pa3BUBAaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHHHOCTH
YTBEPKJCHUSA, UCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AINI0, aOCTparupoBaHue U
aHAJIOrUI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MbIlLIeHUE. B xone u3yuenus
anreOpbl M HayaJl MaTEeMaTUYeCKOro aHajiu3a B CTaplied IIKoJe ydJalluecs
MOJTy4alOT HOBBIA OMNBIT pEHICHUS MPUKIAAHBIX 3aJlay, CaMOCTOSTEIHHOTO
MOCTPOCHHSI MAaTEMATUYECKUX MOJENEN peallbHbIX CUTYyallMd W HHTEpHpEeTaluu
MOJIYYEHHBIX  PEUICHHUM, 3HAKOMSTCS C  NOpUMEpPaMU  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTE B MpUpOJE, HAYKE U B UCKYCCTBE, C BbIAAIOUIUMUCS
MaTEMaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnagaer 3HAUMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIMATIOM, KOTOPBI
peanm3yercs Kak 4epe3 y4eOHBI MaTepuai, CIoCOOCTBYIOMIMI (HOPMUPOBAHHIO
HAyYHOTO MMPOBO33PEHUS, TaK MU uepe3 cherupuky ydeOHOU NeATebHOCTH,
TpeOyrolein CaMOCTOATENLHOCTH, aKKypaTHOCTH, IPOJOJKUTETHHOM
KOHIICHTPAIIMU BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3yIbTaT.



B ocnoBe Meromuku oOydeHUsT anreOpe W HadajlaM MaTeMaTH4YeCKOro
aHaJu3a JIGKUT JIeITSIIbHOCTHBIM MPUHITUI 00yUYeHHUS.

Crpykrypa Kypca «Anredpa U Hauajaa MaTeMaTUYECKOr0 aHAIN3a BKJIIOUAET
CIEAYIOIINE COAEPKATEIbHO-METOIMUYECKUE JMHUM: «YHHCia W BBIYUCICHUSY,
«DyHkun W rpaduku», «YpaBHEHHWS W HepaBeHCTBa», «Hauwana
MAaTEMATUYECKOro  aHaiauza», «MHOX)ecTBa MW JIOTHMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3YYalOTCAd Ha MPOTSHKEHUU JIBYX JIET
oOy4eHus B CTapliei IIKOoJIe, eCTECTBEHHO JOMOIHSS APYT Jpyra U MOCTEIEHHO
HACBI[AACh HOBBIMH TE€MamMud W pazjenamu. JlaHHBIA KypC  SIBJISICTCS
UHTCTPAaTUBHBIM, IIOCKOJIBKY OOBEIMHSIECT B cede colepKaHhe HECKOJIBKUX
MaTeMaTHYECKUX JUCHUUIUIMH: alredpa, TPUTOHOMETPHUSI, MATEMAaTUUECKUNA aHAIIN3,
Teopusi MHOXKEeCTB M Jp. [lo mMepe Toro kak ywamiuecst OBJaJeBarOT BcE Oolee
IIUPOKUM MaTEMaTHYECKUM armapaToM, Y HUX MOCIeI0BaTeIbHO (HOPMUPYETCS U
COBEpIICHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYK) MOJIENIb PEAIbHOU
CUTyallud, TPUMEHSTh 3HAHMs, TOJIYyUYEHHBIE B Kypce «Anredbpa U Hayana
MaTeMaTHYECKOI'0 aHaJIu3ay, IJIs PEIICHUS CaMOCTOSTEIbHO CHOPMYIUPOBAHHOMN
MaTeMaTUYECKOM 3a/1aui, a 3aTEM UHTEPIPETUPOBATH MOJTYUCHHBIN PE3yIbTaT.

ConepxarenbHO-MeTOIMUeCKass JTUHUSA «YHClIa ¥ BBIYMCICHUS) 3aBepIlIacT
dbopMUpOBaHUE HABBIKOB MCIIOJIb30BAHUSI JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM IKoje. B crapmieill mkoiie oco00e BHUMAHHUE YJIENISICTCS
(GbOpMHUPOBAHUIO TMPOYHBIX BBIYMUCIWUTEIBLHBIX HABBIKOB, BKJIIOUYAIOIINX B ceOs
UCIIOJIb30BAHUE PA3IUYHBIX (POPM 3alUCH JICHUCTBUTEIBHOIO YMHCIA, yMEHUE
pallMOHAIBLHO BBIMOJHATH JIEMCTBUSL C HUMHU, JAE€NaTh NPUKUIKY, OLCHHBATH
pesyabTar. OOydaroniuecs IOMYYalOT HABBIKM MPUOMMKEHHBIX BBIYMCICHUM,
BBITIOTHCHUSL JICUCTBUH C YHCIIaMH, 3alMCaHHBIMH B CTaHIApTHOW dopme,
VICTIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHHUS YHCIIOBBIX BBIPAXKCHHM.

JIuans «YpaBHEHHS M HEPABEHCTBA» PEAIM3YETCS HA NPOTSIKEHUHU BCETO
oOy4yeHHs B CTapliedl IIKOJe, TOCKOJBKY B KaXIOM paszjerne IporpaMMbl
IPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3a1ad. OOydaromuecs OBIaJeBarOT
Pa3IMYHBIMA METOJAMH PELICHUS UEIbIX, PAalHOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPUPMHUYECKUX UM  TPUTOHOMETPUUECKUX  YpPaBHEHUH,
HEpPaBEHCTB U UX cucTeM. [loydyeHHbIE yMEHMS UCTIONB3YIOTCS MPU UCCIICIOBAHUN
GYHKIIUHA ¢ TIOMOIIBIO TIPOM3BOIHOM, PEIICHUH TPHUKIAJHBIX 33/ad W 3a7a4 Ha
HAXOXJICHUE HauOOJbIIMX M HaUMEHbIIUX 3HauyeHu GyHkuuu. JlanHas
colepkaTelibHas JIMHUSI BKJIOYaeT B cebs Takke (GOpMUPOBaHHWE YMEHUMN
BBITIOJTHATh Pacy€Tel 1o ¢opmylsiaM, MHpeoOpa3oBaHUS IETbIX, PAllMOHAJIBHBIX,
VUPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKXK€ BBIPAKECHUM,
coJiepKallluX cTeneHu W Jyorapudmbl. braromapst u3ydeHuro anreOpanueckoro
Marepuanga MPOUCXOAUT  JalbHEHIee  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS ydYamuxcs, (QOPMUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxJeHui, paboThl C  CHMBOJBHBIMH  (opMaMu,  TIPECTaBICHUS



3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. Auredpa
npennaraetr S(OQEKTUBHbBIE HWHCTPYMEHTHI JJIS PEHICHUS TPAKTUYECKUX M
€CTECTBEHHO-HAYUHbIX 3aJ1a4, HATJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
SI3bIKA HAYKH.

CopepxxarenbHo-MeToAnueckass JuHUA «DyHKUMH H Tpaduku» TECHO
NEPEIUIETAaeTCs C APYTUMU JTMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 33JJaET
IIOCJIEIOBATENBHOCTD M3yUYCHUS Marepuarna. N3yuenue CTENEHHOM,
NOKa3aTeIbHOH, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLUN, UX CBOMCTB
U rpaduKOB, UCIOIb30BaHUE (DYHKIMM ISl pElIeHHs 3a/a4 U3 JAPYTruX y4eOHBIX
IPEAMETOB U PEANbHOM KM3HHU TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKHUM AHAIM30M,
TaK M C PEIICHUEM ypaBHEHUU W HepaBeHCTB. IIpu 3ToM OojblIOE BHUMaHUE
yaensiercsi GOpMUPOBAHUIO YMEHHS BBIpaKaTh (POpMyIaMU 3aBUCHMOCTH MEXKIY
pPa3IMYHBIMM BEJTMYMHAMH, HCCIEIOBaTh TMOJyYE€HHbIE (QYHKIHUH, CTPOUTh UX
rpaduku. Matepuan 3TOl coaep)KaTebHON JTMHAN HAIlEIeH Ha Pa3BUTHE YMEHUH
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIUYUHAMHU B
pazinuHor dopme: aHATUTHYECKOM, Tpadudeckord U cioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K
000011IeHII0 M KOHKPETU3AIIMH, NCIIOJIb30BAHNIO aHAJIOTHH.

ConepxarenbHas JuHUsT «Hadanma mMareMaTMdeckKoro aHaiau3ay IO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MaTeéMaTUYECKHX, TaK M MPUKIAAHBIX 3aj]ad,
JIOCTYITHBIX 00YYaloNMMCs, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
cTpouth Tpapuku (YHKIUNA, ONpeAensTh HMX HauOOJbIINE W HaUMEHBIIUE
3HAQYEHUS, BBIYUCIATH Mom@aaun ¢Guryp v oObEMBI TEJ, HAXOAUTh CKOPOCTH U
yCKOpeHus mpoueccoB. J[laHHas copaep:kareinbHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHMSI MaTE€MaTHYECKHUX MOJIENIEd pealbHbIX CHUTYyaluH,
HAXOXKJICHUS] HAWJIYYIIIeTO PEHIEHUS B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMMYECKHUX, 3ajladyaXx. 3HAKOMCTBO C OCHOBAaMHM MaTE€MAaTHYECKOI'0 aHajin3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (OPMaTbHO-JIOTMYECKOTO U KPEATUBHOTO
MBINIJIEHUS,, (OPMUPOBAHUIO YMEHHUH pACIIO3HABATH TMPOSIBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHHKEe M HucKyccTBe. OOyuawniumecs Yy3HAIOT O
BBIJIAIONIUXCS Pe3yJbTaTax, IOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHKH Kak
HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeToANYeCKast JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBAIIIEHA  JJIEMEHTaM TEOPUUM  MHOXKECTB. |€OpPETUKO-MHOKECTBEHHBIEC
NPEACTABIECHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKH WU MPENIararor
HauboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINN BCE pa3/ieibl MAaTEMATUKU U €&
NPWIOKEHUM, OHU CBS3bIBAIOT Pa3Hble MATEMAaTUYECKUE JUCLMIUIMHBI B €IUHOE
nenoe. [loaToMy Ba)XHO JaTh BO3MOKHOCTb IIKOJBHHUKY TMOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHMKH M HCIOJIb30BaTh €ro Jyis
BBIPaKEHUSI CBOMX MBICIIEH.



B kypce «Anrebpa um Havama MaTeMaTUYECKOTO aHAIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEMaTUYECKOTO0  MOJETUPOBAHUS, KOTOPbIE IPU3BAHbBI
c(hopMHpPOBATh HABBIKU TTOCTPOEHUS MOIEIICH peaTbHBIX CUTYAIUi, UCCIICTOBAHMS
ATUX MOJIENIe C TOMOIIBIO ammapaTta ainreOpbl U MaTeMaTUYeCKOro aHauu3a U
MHTEPIPETAlMN MMOJYICHHBIX Pe3yIbTaToB. Takue 3aJaHus BIUICTCHBI B KaXKIbIi
U3 pa3/ieJIoOB IPOrPaMMBbl, TOCKOJIBKY BECh MaTepuaj Kypca IHUPOKO UCTIONb3yeTCs
JUTSL perieHusT TPUKIAAHBIX 3amad. [Ipyu pemennn peanbHbIX MPAKTUYECKUX 3a/1a4
yJanirecss pa3BUBAaIOT HAONIONATEIhHOCTh, YMEHHUE HaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HKCIIOJIB30BATh AHAJIOTHIO, 0000HIaTh U KOHKPETU3UPOBATh
npoosiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3a/la4 OpraHu3yeTcs B MPOIECCe M3YYEHHs BCEX TeM Kypca «AnredOpa M Hayaia
MaTeMaTUYECKOTO aHaTIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miiaHe Ha M3ydeHHE Kypca anreOpbl M Havajla MaTeMaTH4eCKOro
aHain3a Ha 0a30BOM ypoOBHE OTBOAMTCS 3 yaca B Hexmento B 11 kiacce, Bcero 3a
nBa roga ooyuenus — 102 gaca.



COJEPXKXAHME YYEBHOI'O KYPCA
11 KIJACC

Yucia 1 BHIYMCICHUA

HarypansHbie u nensie uyncna. [Ipu3Hakyu 1€IMMOCTH LENBIX YUCEL.

Crenens ¢ paumoHaIbHBIM MOKa3aTeraeM. CBONCTBA CTENEHMU.

Jlorapudwm uncna. JlecssTUUHbIE U HATYpaJIbHBIC JTOTAPU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEPKALUX JTOrapu(MBbI.

[IpeobpazoBaHre BBIPAKECHHM, COJEpKAIUX CTENEHU C PalMOHATIBHBIM
IIOKa3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckrue ypaBHEHUS] 1 HEPABEHCTBA.

CucTtembl TUHEHWHBIX ypaBHEHHU. PellieHre MpUKIIaJHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JIUHEHUHBIX YPAaBHEHUN.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPAaBHEHNUW U HEPABEHCTB.

[IpumeHeHue  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3a/Jad W 3a/lad W3 Pa3IUvHbIX 00JacTell HAayKH W peaTbHOU
KU3HU.

DYyHKIUHN U TPAaPUKHU

Oynknus.  [lepuonuueckne  ¢dynkuuu. [IpoMexyTku  MOHOTOHHOCTH
dbyakiu. MakcumMymMbl U1 MUHUMYMbI (QyHKIMUA. Haunbonbliee u HamMeHbIIEE
3HaueHHE (DYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIIMN, UX CBOMCTBA U Ipa(UKH.

[TokazatenbHas u norapudmuueckas GyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB PyHKIIUNA 71 PEIICHUS] YPABHEHUM M JIMHEHHBIX
CUCTEM.

Wcnonb3oBanne rpadukoB (QyHKIUN sl HCCIENOBaHUS MPOIECCOB U
3aBHUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUH 3aJad U3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATHbHON KU3HHU.

HavaJyia maTeMaTH4€CKOr0 aHAJIU3A

HenpepoiBabie pyHKIMKU. MeTon UHTEPBAJIOB JIs PEIICHNS] HEPABEHCTB.

[Ipouwsponnas  ¢ynkuuu. ['eomerpudeckuii u  QU3NUYECKUH  CMBICI
IIPOU3BOHOM.

[IpousBoaHble  37M€MEHTapHBIX  QyHKUIUH.  DopMynbl  HAXOXKICHHS
IPOU3BOIHON CyMMBI, TPOU3BEIAEHUS U YACTHOT'O (DYHKITHIA.



[IpumMeHeHne NMpoOU3BOAHON K UCCIEIOBaHUIO (DYHKLIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl. HaxoxaeHue HauOobIIero ¥ HAaMMEHbLIEro 3HayeHus: QyHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NpPOU3BOAHON Il HAXOXKIACHUS HAWIYYIIErO pELICHUS B
NPUKIAIHBIX 3ajadaxX, I ONPENEIECHHUs CKOPOCTH IIPOLECcCa, 3aAaHHOTO
dbopMynoi nian rpaduKoMm.

ITepBoo6pa3znas. Tabnuiia nepBooOpa3HBIX.

WNurerpan, ero reomerpuyeckuidi W (usudeckuili cmbich. Bwrancnenue
uHTerpaia no ¢popmyne Herorona—JleliOnuna.



IINIAHUPYEMBIE PE3YJIBbTATBI

OcBoenue ydebHOro mpenMera «Maremaruka» JOKHO 00€CIIeunBaThH
JTOCTH>KEHUE Ha YPOBHE CpeiHero o0I1ero o0pa3oBaHusl CIEAYIOMUX JUYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YIIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTrpaMMbl y4EOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITCS:

['paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM 00YYaIOIIErocsi KaKk aKTUBHOI'O
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 00IlecTBa, MPEeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpaxaaHCKoro ooOimiecTBa (BbIOOPBL, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIMAMY U Ha3HAYEHUEM.

[TarpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJIEHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4YECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B JAPYrUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'O BOCTTUTAHUS:

OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOTO TMOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHMUEM JIMYHOI'0 BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OyyIIero.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOILIEHHUEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, peleHuH, paccyXIcHUN;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE!

c(OPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro U 0€30MacHOro o0pasa *Ku3HU, OTBETCTBEHHOI'0 OTHOILICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAaHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATHHA U

OT/IbIXa, perynsipHas busnueckas AKTUBHOCTB); bu3nUecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHSIX CIIOPTUBHO-03/I0POBUTEIHHOM
JeSITeTbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
pasnmuyHeiM  chepaM  TPOPECCHOHAIBHONW  JCATEIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccud W pealn30BBIBAaTh COOCTBCHHBIC JKM3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM0OOpa30BaHUI0 HAa TIPOTSHKEHUW BCEHW JKU3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEHICHUHN MIPAKTUICCKUX 33J1a4 MaTEMaTUIECKOM HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTBIO HIKOJOTMYECKOH KYJIbTYphI, IOHUMAHUEM BIIUSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE TPUPOTHON M COIMAILHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX  Ipo0JIeM;
OpHEHTallMeld Ha NPHMEHCHHE MaTeMaTHUYEeCKHX 3HAHHWHM JIS peIlcHUs 3a1ad B
00JaCTH  OKpY)KAroIIeH Ccpeabl, IUTAHHUPOBAHUS IIOCTYNMKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICJICTBUN JUISI OKPYXKAIOIIEH CPEJIbI.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHA HAyKH H  OOIICCTBCHHOH TNPAKTUKH, IOHHMMaHHEM
MaTEMaTUICCKON HAyKH KaK cQepbl YEeIOBEUCCKOW JIEATEIbHOCTH, 3TaroB ¢&
pPa3BUTHS M 3HAYUMOCTH JUUISI PA3BUTHS IMBUIM3ALMN, OBJAJACHHUEM S3BIKOM
MaTEeMAaTUKH M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCJIEAOBATEIBCKYIO NESITEIbHOCTh
UHIMBH/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yJbTaThl OCBOCHMSI MPOrpaMMbl y4eOHOr'O MpeaMera
«MaremaTuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMESIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANIbHbIMU Pe2YIAMUBHBIMU OeUCTNBUIMU.

1) Vuusepcanvnvie  noznasamenvhvle  Oeticmeus, obecneyusaiom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYdcanwe2o0  Mupa,  HpPUMEHEHUe  JI02UYECKUX,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ unHgopmayuei).

ba3oBbie nornyeckue JeMCTBUS:

e BBISBIIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKKU MAaTEMaTHUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpeNeNeHUus]  TMOHSTHH; yCTaHaBIMBAaTh CYHIECTBEHHBIM  MpPHU3HAK
KJaccupuKaIluy, OCHOBAaHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPeoOpa3oBbIBaTh  CYXKJIECHHUS:
YTBEPAUTEIbHbIE W OTpPULATENbHBIC, €IMHUYHBIC, YAaCTHbIE W OOLIUE;
YCIIOBHBIE;

BBIIBISITP ~ MaTr€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpoTUBOpeUHss B (akTax, JaHHBIX, HAOIIOMEHUSX M YTBEPKACHUIX;
npenjiaraTb ~ KpUTEpUM  JJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOT U H;
IPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BBIOMpATh Crnoco0 pelieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOosiee MNOAXOASIIUNA ¢ Y4YETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrlie uccneaoBaTenbLCKue ASCTBUS:

UCTIOJIh30BaTh BOIIPOCHI KaK HMCCIIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynpoBaTh BOMPOCH], (GUKCUPYIOUIME MPOTUBOPEUUE, MpoOIemMy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUpPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO TO3HIINIO, MHEHHE;

IPOBO/IUTH CaMOCTOSITETTLHO CTUIaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SABICHUSIMH, TPOIIECCAMU;

CaMOCTOSITEIbHO (POopMyTHUpPOBaTH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000ILIECHHIA;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIABUTATH
MPEATNOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmaruei:

BBISBJISITh JIeUIIUTH MH(OpMaAIMK, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELIEHU 3a1a4U;

BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (hOPM IMPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh WH(OpMAIUIO, MPEACTABIATh €€ B Pa3IMYHbIX (popMax,
WUTIOCTPUPOBATh TpaduyecKky;



2)

OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIIbHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.
Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus, obecneuugarom

CcHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOE 00OVHAIOUJUXCHL.
OO1enue:

BOCIIPHHUMATh ¥ (QOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C
YCIIOBUSIMU M LETISIMU OOIIECHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJTy peleHus 3a/1a9u, KOMMEHTUPOBATH IMOTYyUYCHHBIN pe3ysIbTarT;

B X0/ OOCYXKICHHUSI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIAaeMON TEMBI,
npo0JIeMBI, pelraeMoi 3a/1a4un, BHICKa3bIBATh HJICH, HAIICTICHHBIC HA ITOUCK
pEIICHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHMAJIOTa, OOHAPYXWUBATh Pa3IMUUE W CXOJCTBO TMO3WIINN; B
KOPpEKTHOU popme hopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEJCTaBISITh  PE3yNbTaThl  pEIICHHs  3aJladd,  OKCIIEPUMEHTA,
UCCJICNOBAaHUS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YUIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

3)

NMOHMMAaTh W HUCIOJB30BaTh  MpPEUMYIIecTBA  KOMaHIHOM U
WHANBUYyaTbHON paOOThI MPY PEIICHUH YIEOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOU JESATEeIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOMN
paboThl, pacrpenensTh BUAbl paboT, J0roBapuBaThCs, 00CYXK1aTh MPOIIECC
U pe3ysbTat paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax padboTHI (00CYXIeHUsI, 0OMEH MHCHHUIA,
«MO3TOBBIE INTYPMBI» W WHBIC); BBIIOJHITH CBOK YacTh pPaOOThI U
KOOpJIMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YICHAMU KOMAaHJbI;
OLICHUBAaTh KA4ye€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3aJla4u, BBI6I/IpaTB CII0co00 peumcHuA C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU IO3HABaTENbHOM pediaekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJs Ipouecca U
pe3yibpTara pelieHus MaTeEMaTUYECKOW 3a1a4H;



e TMPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBbHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE peE3ylbTaTa LEIM U YCIOBUSAM, OOBSICHATH
IIPUYUHBl TOCTHKEHHUS WIM HENOCTHKECHMS PE3YJIbTATOB AECATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTo Kypca «Anredpa U Hayala MaTeMaTHUYECKOrO aHAJIH3ay
Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHUsl TOHKHO oOecreYrBaTh JOCTHKEHUE
CJIETYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

11 KJIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaldbHOE, ILEI0€ YHCIO; HCIOJIb30BaTh
MIPU3HAKU JIETUMOCTH LIEJIbIX YHCEN, PA3JIOKECHHUE YUCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PELLICHUS 3a/1a4.

OneprpoBaTh MOHATUEM: CTENIEHb C PALMOHAIBHBIM ITOKA3aTENEM.

OnepupoBaTh MOHATHUSMU: JIOTapupM UKCTIA, NECATUYHBIE U HATypajbHBIC
jorapuMsbI.

YpaBHeHUs] U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENEHW JJisi MpeoOpa3OBaHMs  BBIPAKECHUI;
ONEpUPOBATh IOHATUSIMU: I1OKA3aTEIBHOE YPAaBHEHHE M HEPABEHCTBO; pELIATh
OCHOBHBIE THUIIbI TOKA3ATENbHBIX YPABHECHUN U HEPABEHCTB.

BoimonusaTh  npeoOpa3oBaHUs  BBIPAKEHUN, COJEpXKAIIUX  JIOrapu(Mbl;
ONEepUpPOBaTh MOHATUSAMU: JTOTapu(PMHUUECKOE YpaBHEHHWE U HEPABEHCTBO; pellaTh
OCHOBHBIE TUITI TOTapU(MUUYECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxonuts pemieHnst npoCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHUW U €€ PELICHUE;
VCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUM JJIs PELICHUS IPAKTUYECKUX 3aa4.

Haxonurts pernieHuss mpoCTEUIINX CUCTEM M COBOKYITHOCTEH PalMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB.

MopnenupoBarh peajibHble CUTyallud Ha S3bIKE aure0pbl, COCTaBISATh
BBIDQ)KCHUS, YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl 110 YCIOBUIO 33]auH,
HCCIIEZIOBATh MOCTPOCHHBIE MOJEIU C UCTIOIb30BaHUEM allrapara ajareopol.

DOyHkuuM U rpapuxu



OnepupoBaTth  MOHATUSAMHU:  [epuUoAMYEcKas  (QYHKLIHA, MPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKM 3KCTpemMyMa (QyHKIMH, HauOoibliee U
HauMEHblIEe 3HA4YeHUs (QPYHKIUMU HAa TMPOMEXKYTKE, HCIONb30BaTh MX IS
uccienoBanus (pyHKINM, 3aJaHHOU rpaduKoM.

OnepupoBaTh MOHATHAMH: TpadUKUA MOKA3aTENbHOM, JIOrapupMUUECKOH U
TPUTOHOMETPUUYECKUX (PYHKIMH; H300pakaThb UX HAa KOOPJAUHATHOM IJIOCKOCTH U
UCITIOJIB30BaTh JJIsl PELLICHUS] YPABHEHUN U HEPABEHCTB.

N3o00pakath Ha KOOPJAWHATHOM TJIOCKOCTU TpadUKH JIMHEHHBIX YpaBHEHUU
Y MCIOJIb30BaTh UX JUIsl PELIEHUS] CUCTEMBI JINHEWHBIX YPABHEHUH.

Ucnonw3oBate rpadukd QyHKIME U1 HUCCIEIOBAHMUSI TPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX TUCIUTIINH.

Havasa MmaTeMaTH4eCKOro aHaJIN3a

OnepupoBaTh NOHATHUIMU: HENpEpbIBHAS (QYHKLHMS; TPOU3BOAHAS (DYHKIMY;
UCIOJIb30BaTh TEOMETPUUECKUI U (PUINYECKUI CMBICT TPOU3BOIHOMN ISl PEILICHUS
3ajad.

Haxoauts npon3BoiHbIE 3JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh NPOU3BOAHYIO JJIA HCCIIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
U 3KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEA0BAaHUS K IOCTPOCHUIO IPAPUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIYyYIIEro PpELIEHUs B
NPUKJIAJHBIX, B TOM YHUCII€ COUAIbHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATUSMHU: T[EepBOOOpa3Hass W  HHTErpajl; IMOHUMATh
reOMETPUYECKUN U (PU3UUECKUIN CMBICI UHTErpaa.

Haxoauts mepBooOpa3Hbie 37€MEHTAPHBIX (DYHKIUH; BBIYUCISATH WHTErpal
no (popmyne Herotona—Jleitouuma.

Pewate nmpukiiagHeie 3a7auv, B TOM YHUCJIE COLUAIbHO-’KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBaMH MaTeMaTHUYECKOI'0 aHaIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE



11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n MpPOrpamMmMbl Bceero Koutpoabuere | IpakTutieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypebi
CreneHsb ¢ palluOHAIBHBIM [TOKA3aTEJIEM.
1 [TokazatenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHSL.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBeHCTBA
Tpuronomerpuyeckue GyHKIIHHA U UX
3 rpa¢uku. TpuroHomeTpuyecKue 9 1
HEPAaBEHCTBA
4 [IpousBoanas. [Ilpumenenue nporu3BOIHON 24 1
5 WHTerpan n ero npuMeHeHHUs 9
6 CucreMsl ypaBHEHUN 12 1
7 HarypanbHble U 11enbie yucia 6
g [ToBTOpenue, 06001IeHNEe, CUCTEMATU3AIIHS 13 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0







IHOYPOYHOE INIAHUPOBAHUE



11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero H3y4YeHusi  o0pa3oBaTesbHbIE
padoThI padoTbI
pecypchbl
CreneHb ¢ pallMoOHAIBHBIM NTOKa3aTesIeM 1
2 CBoiicTBa cTeneHN 1
3 [IpeoOpa3oBanue BBIpAKEHHUH, COACPIKAIIAX |
palMOHaIbHBIE CTETIEHU
4 [IpeoOpa3zoBaHue BhIpaKEHUH, COIEPIKAIIIX |
panoHaIbHbIE CTENIEHU
5 [IpeoOpazoBaHue BEIpaXKEHU, COIEPIKAIIIX |
palrOHAIbHBIE CTETIEHU
6 [ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA 1
7 ITokazarenbHble ypaBHEHUSI 1 HEPABEHCTBA 1
y
8 [loka3zaTenbHble ypaBHEHUSI U HEPABEHCTBA 1
9 [loka3zaTenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 ITokazaTenbHbIe ypaBHEHUSI 1 HEPABEHCTBA 1
1 INokazarenbHas GyHKIMA, €€ CBOICTBA U |
rpauk
Kontponbras padota o teme "CTerneHs ¢
12 palMOHaIbHBIM IIOKA3aTEJIEM. | |
[TokazatenpHas pynkuus. [lokazarensHbie
yYpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm umncna 1
14 JlecATUYHBIC M HaTypaJIbHBIE JTOTapU(PMBbI 1




IIpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALIUX

15
Jorapudmpl

16 [IpeoOpa3oBaHue BRIpAKEHHUH, COACPIKAIIAX
JorapupmMsl

17 [IpeoOpa3oBaHue BBIpAKEHUH, COACPIKALLIUX
Jorapudmbl

18 [IpeoOpa3oBanue BBIpAKEHUN, COACPIKALTIX
JorapupmMbl

19 Jlorapugmuueckue ypaBHeHUs U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHHS U
HEPaBEHCTBA

o1 Jlorapugmuueckue ypaBHeHUs U
HEpaBEHCTBA

” Jlorapudmuueckre ypaBHEHHS U
HEPaBEHCTBA

3 Jlorapudmuueckas GyHKIMs, €€ CBOUCTBA U
rpaduk

24 Jlorapudmuueckas QpyHKus, €€ cBONCTBA U
rpaduk

)5 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpauKu

26 Tpuronomerpuueckue QyHKIUH, UX
CBOIcTBa U rpaduku

7 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpauKu

)% Tpuronomerpuueckue GyHKIUH, UX

CBOWCTBA U TpaduKu




[Tpumepbl TPUrOHOMETPUUECKUX

29
HEPaBEHCTB

30 [IpuMepsl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

31 [Ipumepsl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

1 [Ipumepsl TPUTOHOMETPUUECKUX
HEPABEHCTB
KontpomnbHas pabota o teme
"Jlorapupmuueckast GyHKIIHSI.
Jlorapudmuueckue ypaBHEHHS U

33 HepaBeHCTBa. T puroHomeTpudeckue
GYHKIIUH 1 UX
rpa¢uku. TpuroHomeTpuueckne
HepaBeHCTBA"

34 HenpepoiBable QyHKINT

35 MeTto MHTEpPBAJIOB ISl pELICHUS
HEPaBEHCTB

36 MeTto UHTEpPBAJIOB JIJIs1 pEeLICHUS
HEpaBEHCTB

37 [pousBoaHas GpyHKIUH

38 [TpousBoaHas GyHKIHH

39 ['eomeTpuueckuii 1 GU3HMUECKUI CMBICIT
MPOU3BOAHOMN

40 I'eomerpuueckuii 1 GU3NIECKUNA CMBICI
MIPOU3BOAHOMN

41 [Ipou3BogHBIEC STIEMEHTAPHBIX (HYHKITHI

42 [Ipou3BoHBIE 3TIEMEHTAPHBIX (QYHKIUI




HpOI/ISBOI[HaSI CYMMEBI, ITPOU3BCACHUA,

43 .
YaCTHOTO (yHKIIHI

44 [IpousBogHast CyMMBI, TPOU3BENECHNUS,
4acTHOTO (DYHKIMHA

45 IIponsBogHas CyMMBI, IPOU3BEACHHUS,
4acTHOTO (QYHKITUN
[IpumeneHne npou3BOIHOM K

46 WCCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeHeHue npor3BOIHON K

47 Hcciea0oBaHuIo (PyHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeHeHne MpoU3BOAHON K

48 uccieoBaHuio GYHKIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI
[IpumeneHne npou3BOIHOM K

49 UCCIIEZIOBAaHUIO (PYHKIIUI HA MOHOTOHHOCTb
U SKCTPEMYMBI

50 Haxoxnenne Hau6o0Ib111€r0 1 HAUMEHBILIETO
3HaueHus (QyHKIMHU Ha OTpE3Ke

51 Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (PYHKLUU HA OTPE3Ke

50 Haxoxnenue Haubob111ero 1 HAUMEHBILIETO
3Ha4YeHMS QYHKIIMU HA OTPE3KE

53 Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (PYHKLUU Ha OTPE3Ke

54 Haxoxnenue Hau6ob111€r0 1 HAUMEHBILIETO

3HaueHus (PYHKIIMHU Ha OTpE3Ke




Haxoxnenue HauOOJIBIIEr0 U HAUMEHBILIETO

53 3HaueHus (yHKIMHU Ha OTPE3Ke
[IpumeHeHne npou3BOIHOM IS
HaXOXKJCHHS HAWTy4IlIero perieHus B

56 MIPUKJIAIHBIX 3a]]a4ax, 7S ONpeaeIeHus
CKOPOCTH TIpoliecca, 3aaHHOTro (GopMynoit
WK rpaguKoM

57 KonTponbhas pabora 1o teme
"[IponsBoaHas. Ilpumenenue nponzBoaHoin"

58 [TepBooOpasnas. Tabnuia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX

60 WuTterpan, reoMeTpuueckuii 1 Gu3nIecKui
CMBICTT HHTETpalia

61 WuTerpan, reomerpuueckuii U Gu3nyeCcKuit
CMBICIT HHTETpajia

62 WuTterpan, reoMeTpuueckuil 1 Gu3nIecKui
CMBICTT MHTETpalia

63 Brruncnenue unrerpana no gopmye
Herorona—Jleitbanna

64 Beruncnenue wHTErpana no Gopmyie
Hrrorona—JleiiOaumna

65 Brruncnenue unrerpana no gopmye
Herorona—JleitOauna

66 Brruucnenue unTerpana no gopmye
Hrrorona—JleiiOaumna

67 CucTteMbl TUHEUHBIX YpaBHEHUI

68 CucTeMbl TUMHEUHBIX YPABHEHUI

69 Petrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO




CHCTEMBI JINHENHBIX YPAaBHEHUN

70

Pemrenne npukitagHeIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUN

71

CuctemMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHaNIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapUPMUUECKUX
YpaBHEHUI U HEPABEHCTB

72

CucreMbl 1 COBOKYITHOCTH L ECJbIX,
panuoHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JOTaPUPMUUIECKUX
YpaBHEHUH U HEPABEHCTB

73

74

CucreMbl ¥ COBOKYITHOCTH LIEJIBIX,
palOHAaIbHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeNbHBIX, JJOTAPHUPMHUUECKIX
YPaBHEHUI U HEPAaBEHCTB

CucTtemMbl 1 COBOKYITHOCTH LIETTBIX,
palrOHANBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, TOTAPHPMUIECKUX
ypaBHEHUH 1 HEPABEHCTB

75

HcnonpzoBanue rpadukoB GyHKIUN 1515
peleHus: ypaBHEHU U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKUUN 1715
peleHust ypaBHEHUH U CUCTEM

77

[IpumeHeHue ypaBHEHUM, CUCTEM U
HCPABCHCTB K PCHICHUIO MAaTEMATUICCKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IuIHbIX 00IacTei
HayK{ U peaNbHOU KU3HU

78

Kontpoinbnas padora o reme "MHTETpan u




ero npuMeHeHus. Cucremsl ypaBHeHUI"

HatypanbHble U 1ienble yncia B 3a7ja4ax U3

7 peanpHOM )KU3HU

20 HatypanbHble ¥ 1ie7ble Yrciia B 3a7a9ax u3
pEaIbHOM KU3HU

81 HarypanbHble u 11e1ple 9rciia B 3aja4ax u3
pEAIbHOM KU3HU

82 [Ipu3HaKu AETMMOCTH LEJIBIX YHCENT

83 [Tpu3HaKK AETUMOCTH LEIBIX YUCEI

84 [Ipr3HaKu AETMMOCTH LIEJIBIX YHCEN

85 [MoBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHUU. YpaBHEHUSA

26 [ToBTOpenue, 060061IeHNE, CHCTEMaTU3alus
3HAHUU. YpaBHEHUS

g7 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3AUS
3HaHUU. YpaBHEHUSA

28 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3ALIHS
3HAHUU. YpaBHEHUS

29 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUS
3HaHUU. YpaBHEHUSA

90 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3ATIHS
3HAHUU. YpaBHEHUS

91 [ToBTOpEeHue, 0600IIEHNEe, CUCTEMATU3AIIHS
3HaHui. HepaBeHcTBa

9 [ToBTOpenue, 060061IeHNE, CHCTEMaTU3alUs
3HaHuii. HepaBeHnctBa

93 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3ATIHS




3HaHui. HepaBeHnctBa

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3ATIHS

94 - 1
3HaHui. HepaBeHcTBa

95 [MoBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUS 1
3HaHMH. CrucTeMbl ypaBHEHUN

96 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS |
3HaHUl. CrucTeMbl ypaBHEHUI

97 [MoBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUS 1
3HaHui. OyHKIMH

08 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATU3ATIHS |
3HaHUU. OyHKIIUU

99 HtoroBas KOHTpOJbHAs paboTa 1

100 Hrorosas xkoHTposIbHAs paboTa 1
O00011eHne, cucTeMaTU3alysa 3HAHUH 3a

101 Kypc anareOpsl ¥ Hayal MaTeMaTH4YeCKOIro 1
ananu3a 10-11 kimaccos
O600611eHne, cucTeMaTu3alus 3HaHU 3a

102 Kypc anreOpsl 1 Hayaa MaTeMaTHIECKOTO 1
ananm3a 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 327766045235508045123579633876966067016845890508
Bnageney MpuBauesa Eneqa BukTopoBHa

OeicTevTened C 26.09.2023 no 25.09.2024



http://www.tcpdf.org

		2023-10-25T15:28:59+0500




