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MOSACHUTEJIbHAS 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa u Hadala MaTEMaTUYECKOTO
aHanm3a» 0a30BOTO ypoBHsS s oOydarommxcs 11 kimaccoB paspaboTaHa Ha
ocHoBe DerepanbHOT0 rOCYyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPETHETO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
IPEIbSIBISEMBIX K MAaTeMaTUYeCKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpa3zoBanus. Peanmzamms mporpamMmbl OOECIIEYMBACT OBJIAJCHHUE KIFOUYEBBIMU
KOMITCTCHIIMSIMH, COCTABJISIFOIIUMH OCHOBY JIJII CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, ETOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUA JUYHOCTH OOYJAFOIIHUXCS.

PaGouast nmporpamma yueOHOTO mipeamera «Anredpa. ba3oBbiil ypoBeHbY» s
0011e00pa3oBaTeIbHBIX OpraHU3aluil CpeAHEro 00IIero 00pa3oBaHus COCTAaBIIEHA
B COOTBETCTBUM C ¢ yu€ToMm Paboueild mporpammbl Bocnutanus MAOY «COILI
Ne19y.

Hcnonb3zyemble y4eOHUKU:
AnreOpa ¥ Hayana MaTEMaTUYECKOIrO aHaiu3a, reoMerpus. Anredpa M Havaia
MatemaTudeckoro anamuza. 11 kmacc. YueOHUK i 00meoOpa3oBaTeIbHBIX
opraHuzanuii (0a30BbI M yriyOsieHHbIH ypoBHHU). B 2 wactsax; mon pen. A.Tl.
Mopnakosunya. - M.: Muemo3una, 2019.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajga MaTeMaTHYECKOTO aHAIIM3a» SIBISICTCS OIHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIied MIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECIEeUYNBAET HMHCTPYMEHTAIbHYIO 0a3y I W3Y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrOol CTOPOHBI, POPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBINIJICHHE YyYalluXcs Ha YpOBHE, HEOOXOAMMOM JJIsi OCBOCHUS
KypcoB WH(GOpPMATHKH, OOIIECTBO3HAHMS, HCTOPWUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYaIlluecs OBJIAJCBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopast (GOpMyIHPYET CBOU JTOCTHKECHHUS B MaTEMaTHUECKOH dopMe.

Kypc anredpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCIICITHOTO OBJIAJCHUS 3aKOHAMH (U3UKH, XWUMHUH, OHOJOTUH, TOHUMAHUS
OCHOBHBIX TCHJICHIIMM 5SKOHOMUKH ¥ OOIIECTBEHHOW JKW3HHW, IIO3BOJISCT
OPUEHTHUPOBATHCS B COBPEMEHHBIX MHU(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOH30BaTh WX B MOBCEAHEBHOW XKM3HU. B TOke Bpemsi OBIaJcHHE
aOCTpakTHBIMU ¥ JIOTHYECKH CTPOTHMH MaTEeMaTHUYECKUMHU KOHCTPYKIIUSIMHU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, KCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue U
aHAJIOTHI0, OPMHUPYET KPEaTUBHOE M KPUTUUECKOE MBITIICHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MAaTeMaTHYEeCKOTo aHaiu3a B CTapIiied INKOJE ydJalluecs



IIOJIy4alOT HOBBIM ONBIT PEHICHUS MPUKIAAHBIX 3a4a4, CAMOCTOSTEIBLHOIO
IIOCTPOCHUS MAaTEMaTHYECKMX MOJEIEH PEANbHBIX CUTyallMM W WHTEpPHpEeTaluu
IIOJIyYEHHBIX  PELICHUM, 3HAKOMATCA C  IPUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBbIJIAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcsl Kak 4depe3 y4eOHbId Marepuaj, CIocOOCTBYIONUN (OpMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHMS, TaK M dYepe3 creuuduky ydeOHOM IesTenbHOCTH,
TpeOyroien CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOIOJKUTEIBHON
KOHILIEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbIN PE3YJIbTAT.

B ocnoBe metomuku oOydeHuss anreOpe M HaudajgaM MaTeMaTUYECKOTO
aHaln3a JICKUT ACSITETbHOCTHBIN MPUHIUI 00yYeHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOT0 aHAJIN3a» BKIIIOYAET
CIEAYIOUIME COAEPKATENbHO-METOAMYECKNE JIMHUM: «Yucla W BBIYHCICHHSY,
«Dyuknun  u - rpadukm», «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro asamusa», «MHoOxkecTBa W JorMKa». Bce ocCHOBHbIE
COZEPKATEIBHO-METOJUUECKUE JIMHUHA H3Yy4YalOTCd HAa NPOTSHKEHUM JBYX JIET
o0y4eHHs: B CTaplle IIKOje, ECTECTBEHHO JIOMOJHsS APYr Apyra U MOCTENEHHO
HAChI[asiCh HOBBIMM TE€MaMU W pazfaenaMu. JlaHHBIA Kypc  SIBJISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe cojepKaHhue HECKOJIbKUX
MaTeMaTHYeCKUX AUCLUHUILUINH: anredpa, TPUTOHOMETPHSI, MaTeMaTUYECKUI aHan3,
Teopust MHOKecTB U Jp. [lo mepe Toro kak ydvamiuecs OoBjlaaeBaloT BcE Ooiiee
HIMPOKUM MAaTeMaTHUYECKUM amnmnapaTtoM, Y HUX MOCJeI0BaTeNbHO GopMUpyeTcs U
COBEpPUICHCTBYETCSI YMEHUE CTPOMTh MATEMAaTHYECKYI0 MOJEIb PpPEATbHOU
CUTyalluu, MPUMEHITh 3HaHWA, MOJy4YeHHbIEe B Kypce «AnreOpa W Hayana
MaTEeMaTHYECKOTrO aHajIN3ay, JUJIsl PEIIEHUs! CaMOCTOATENbHO C(HOPMYITUPOBAHHON
MaTeMaTHYECKOW 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJIYUYEHHBIN PE3YIIbTAT.

CopnepxkaTenbHO-METOANYECKAss JTUHUA «YUucna U BBIYMCICHUS 3aBEPILIACT
(dbopMUpOBaHKE HABBIKOB UCIOJIB30BAaHUS ACHCTBUTEIBHBIX YHCET, KOTOPOE OBLIO
HA4YaTO B OCHOBHOHM Ikojie. B crapmieil mikosie oco0oe BHUMaHHME YAENSAETCS
(OpMUPOBAHNIO TPOYHBIX BBHIYMCIUTENIBHBIX HAaBBIKOB, BKIIOYAIOUIMX B ceOs
UCIIOJIb30BAHUE PA3JIMYHBIX (POpPM 3alUCHU JICUCTBUTENBHOIO YHCIA, YMEHHUE
PAalMOHAIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydaromyecs: MNOJY4YalOT HAaBBIKM MPUOMKEHHBIX BBIYMCICHUH,
BBITIOJIHCHUS JICUCTBHM C YWCIaMH, 3alMCAHHBIMA B CTAaHAAPTHOW Qopme,
VCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKECHUI.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEAIM3YETCS HA MNPOTIKEHUU BCETO
oOydyeHUs: B cCTapileld IIKOJe, IOCKOJIbKY B KaXIOM pasjiesie MporpamMmbl
IPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. OOydarommuecs OBIIAJEBAIOT



pa3IMYHBIMU METOJAMH PEIICHUS UENbIX, PAlMOHAIbHBIX, HPPaLMOHAIbHBIX,
MOKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHHIA,
HEPAaBEHCTB U UX cucTeM. [lomyueHHbIe yMEHHSI UCTIONB3YIOTCS MPU UCCIIEIOBAHUN
GyHKUMNA C TOMOILBIO TPOU3BOAHOM, PEHICHUH MPUKIAAHBIX 3a/Jad U 3ajad Ha
HAaxXOXXJE€HUE HauOONBIIUX M HAUMEHbIIMX 3HauyeHUW QyHkuuu. J[lanHas
collep)kareibHasl JIMHUA BKJIIOYaeT B ce0d Takke (QOpMHUPOBAHUE YMEHMI
BBIMOJHATh pacuy€Tbl 1mo ¢GopMysiaM, MpeoOpa3oBaHUsl UENbIX, PAlMOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKXKe BBIPAXKEHUH,
colepXalux CTeneHu U Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepuana MPOUCXOJMUT  JalibHEWllee pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUS YydYaliuxcsi, (OPMHUPYIOTCS HAaBBIKM JETyKTUBHBIX
paccyxaeHudd, pabOThl €  CHMBOJbHBIMU  (opMamH, MPEACTaBICHUSA
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. AjreOpa
npeniaraeT d(QQPEeKTUBHbIE WHCTPYMEHTHI JJIA PEIICHUS TMPAKTHYECKUX U
€CTECTBEHHO-HAYUHbIX 3aJ]a4, HArJsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
S3bIKA HAYKHU.

CopepxxarenpHo-MeToMYeckass JUHUS «DyHKIUM U TpaduKW» TECHO
NEPeruIeTaeTCs C IPYrUMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEI0BATEIbHOCTh U3YUYCHUS MaTepuaia. Nzyuyenue CTEIIEHHO,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIM, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKLIMU IS pEelIeHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK C MATEMATHUYECKUM aHATHM30M,
TaK W C pElICHHEeM ypaBHEHHWH W HepaBeHCTB. [Ipu 3ToM OonbIIOe BHUMAaHHE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBAaTh MOJY4YEHHbIE (QYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuain 3Tol coliepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUUN
Y HAaBBIKOB, IMO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMH B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero mzyuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K
0000IIEHNI0 1 KOHKPETU3AIIUHU, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxarenpHas auHus «Hauama mareMaTHdyeckoro aHain3a» MO3BOJIAET
CYILIECTBEHHO PACIIMPUTH KPYTI KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX 00YYalolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEIOBATh U
cTpouth rpaduku (PYHKIUNA, OMPENeNsATh WX HAWOOJBIINE W HAWMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOUIaAd (QUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
yCKOpeHusi TporeccoB. JlaHHas conepikareibHas JWHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTEeMaTHYEeCKHX MOJCNeH pealbHbIX CUTYyaIlHi,
HAXOXKJEHUSl HAWJTYy4YlIero pEeHIeHHs B MPUKIAIHBIX, B TOM YHCIE COLUAIbHO-
HKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHalu3a



CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO, (POPMaTBHO-IOTHUYECKOT0 U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHI pAaclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHKE M HucKyccTBe. OOydarommuecss Y3HAIOT O
BBIJJAIOIIMXCS PEe3yJIbTaTaX, ITOJYYEHHBIX B XOJE€ pPa3BUTUS MATEMAaTHUKH Kak
HayKH, U KX aBTOpaX.

CopepxarenbHO-METOAUYECKas: TUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
NOCBSLIEHA  3JEMEHTaM TEOPHUH  MHOXKECTB. T€OpETUKO-MHOKECTBEHHbBIE
NPEACTABIICHUS POHU3BIBAIOT BECh KypPC WIKOJBHOM MATEMATUKHU W IPEIJIararor
HanOoJiee YHUBEPCAIbHBINA A3bIK, OOBEAMHSIONIMNA BCE pa3/ielibl MaTeMaTUKUA U €€
MPUJIOKEHUM, OHU CBSI3bIBAIOT Pa3HblE MATEMATHYECKUE NUCLUIUIMHBI B €IMHOE
uenoe. IToatoMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY IOHUMATh TE€OPETHKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anredpa um Hayajlla MAaTeMaTHYE€CKOTO aHaJIW3a» MNPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTHYECKOIO0  MOJCIMPOBAHUSA, KOTOpPBIE IPU3BAHBI
c(hopMUPOBATh HABBIKU IOCTPOCHUS MOJIEIEH peaibHbIX CUTYaIHil, HCCIEA0BaHNUS
3THX MOJEJIe C MOMOUIBIO ammapaTta aiaredpbl U MaTeMaTHUYeCKOTO aHajiu3a U
WHTEPIIPETALNH MTOTYYEHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3JeIoB MIPOTPaMMBbI, IOCKOJIBKY BECh MAaTEPUAJ Kypca MIMPOKO HCIOJIb3YETCS
JUISl pelieHus] PUKIAAHBIX 3a1a4. [Ipu penieHnn peasbHbIX MPaKTHYECKUX 3a7ad
ydaniiecs: pa3BUBAOT HAOIIOAATENBbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATH
npobiemy. JlesTeabHOCT MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/1a4 OpraHu3yeTcsl B MPOLECCe M3YUYEHHsI BCeX TeM Kypca «Anredpa W Havaia
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B ydeOHOM TutaHe Ha uW3ydYeHHE Kypca anreOppl M Hadajdl MaTeMaTHYeCKOTO
aHajgu3a Ha 6a30BOM ypoOBHE OTBOAMUTCS 3 yaca B Henento B 11 kimacce, Bcero 3a
roj1 ooyuenus — 102 yacos.



COAEPXKXAHUE YYEBHOI'O KYPCA

11 KIIACC

Yucna v BBIYMCICHUA

HarypanpHbie u nensie uncina. [IpusHaku 1eIMMOCTH LENbIX YUCEN.

Crenensb ¢ panMoHaIbHBIM NTOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTuyHbie U HaTypajgbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALUX JIOTapu(MBbI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PpPalUOHAIBHBIM
IIOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIC YpaBHEHHS M1 HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 337a4 C NOMOILBIO
CHUCTEMBI JIMHEWHBIX YPAaBHEHUM.

CucTeMbl M1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJlad U 3a/ad U3 Pa3IU4HbIX oOJacTedl HayKd M peabHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oyukius.  [lepuonuueckne  ¢GyHkuuud. [IpomMexyTku  MOHOTOHHOCTH
bynkuuu. MakcumMymbl 1 MUHUMYMBI GyHKuud. Haunbonbliee 1 HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKU.

[TokazatenbHas u Jorapudmuueckas GQyHKIHUU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpadukoB GyHKIHUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i HCCIENOBAHUS TIPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
MIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepeiBabie ¢pyHKIIMN. MeTon HHTEPBAJIOB 7Sl PELICHHS] HEPAaBEHCTB.

[IpousBognast yukmuu. ['eomerpuyeckuii W (QUINYECKUA  CMBICI
IIPOU3BOTHOMU.

[IpousBoaHbie  dJeMEHTApHBIX  QyHKUUNA.  DopMysnbl  HAXOXKIACHUS
MPOU3BOJHON CYMMBI, MPOU3BEICHUS U YACTHOTO (QYHKIIUH.



[Tpumenenne nMpou3BOAHON K UCCIENOBAaHUIO (QYHKIIUH HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxxienue HanbobpIIero 1 HauMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOJHOM MJII HAXOXKACHUS HAWJIY4dllero pElIEHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOTO
bopmyoit uiu rpadpuKoMm.

[TepBoobpaznas. Tabnuia nepBooOpa3HBIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIcia. Beruucienue
uHTerpaia no popmyne Herorona—JleiiOuuia.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHE CPCAHETO O6HICFO O6paSOBaHI/I}I ciaeayromux JANIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'II>HBIX PE3yJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

['paxxgaHckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYCHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MATEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOT'O C MMPAKTUYECKUM NMPUMEHEHUEM JOCTHKCHUM HAYKU U JIEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

DCTeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajay, pELIEHNH, pacCyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATH MaTEeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTIbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTHIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHUEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymiein mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEM >KU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATILHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlME HAa NPUMEHEHHE MATEMAaTUYECKUMX 3HAHWM ISl PEIICHUs 3a1ad B
00JIaCTH  OKpYXKalIIel cpeapl, IJIaHUPOBAHUS TOCTYIKOB W OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIs1 OKPYKAIOIIEU CPEIBI.

[{eHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4eloBEeYeCKOW JesATEeNbHOCTU, JTarnoB e¢
pa3BUTUA M 3HAYMMOCTH JJIi PAa3BUTUA I[MBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaTbl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yUaowuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYJXHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie iornueckue NenuCTBuUs:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOILICHUW MEXIY MOHIATUAMU; (HOPMYIUPOBAThH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIHMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHWS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOTI0 aHAJIN3;



BOCIIPUHUMATH, (HOPMYIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaTEMAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAIOTUH;
IIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOUpaATh HauboIee MOAXOAAIINN ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICICHHBIX KPUTEPHEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CI\/IICTBI/IHZ

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMY,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH DKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0OBbeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBHIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOJIOICHHUS, UCCIECIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIIATH JIePUIMTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHHUS 3a]1a4u;

BEIOWpAaTh  WHGOpPMAIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM IMPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJACTABIATh €€ B Pa3IMYHbIX (OopMax,
WUTIOCTPUPOBATH Tpaprueck;



2)

OLICHUBATh HAaJIE)KHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CcHOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYVUATOUUXCSL.
OO01ienue:

BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaThb MOSCHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3IU4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PaKEHHUS;
OPEJICTaBIsATh  pPE3yNbTaThl  pEHIeHHs  3a/Jayd,  JKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyJIbHOW pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11e7Th
COBMECTHON JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pacnpeensaTh BUALI padoT, JOrOBaprUBaThCs, 00CYK1aTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyXIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHHUA 3aaa4u, BBI6I/IpaTB CII0co0 peuICHus C

y4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOW MH(OPMALINU.
CaMOKOHTpOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHON pediekcur Kak OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUIM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mmpolecca |
pe3yJabpTara peuieHrs MaTeMaTUueCKOM 3a/1auu;



e TNPEABUAECTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIPU PEHIEHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIEHMBATH COOTBETCTBUE pE3YJbTaTa WEIHM W YCIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTUXKEHUSI WIM HEIOCTUXKEHUs PE3yJIbTaTOB JEATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOro Kypca «Anredpa v Hadajga MaTEMAaTHYECKOTO aHAIH3a»
Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUs JOKHO OOECIEUUBATH JOCTHKEHUE
CJICIYIONINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

11 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCHOJb30BaTh
MPU3HAKU JIEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATUAMHU: JOrapudmM 4YHcla, JECATHYHbIE W HATypaJbHBIC
aorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENMEHW g MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh NOHIATUSAMHU: IOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BbInonHATh  MpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpNKAUIMX  JIOrapuMbl;
OTEpUPOBAThH MOHATUSAMHU: JIOTapu(PMUUECKOEe YPAaBHEHHE U HEPABEHCTBO; peIllaTh
OCHOBHBI€ THUIIbI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts penieHust npocTedmX TPUrOHOMETPHUYECKIX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YpPABHEHUN U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN U PEIICHUS PAKTUYECKUX 3a1a4.

HaxoauTp pelieHns: NpoCTEHIINX CUCTEM U COBOKYITHOCTEW palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peajbHble CUTyallUd Ha S3bIKE aire0pbl, COCTaBIAThH
BBIDAKEHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMbl 110 YCIOBHIO 3a7auH,
UCCJIeI0BATh MOCTPOCHHBIE MOJIETU C UCIOJIb30BaHUEM ammapara ajareOpsl

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATHSMH: MEpHOAUYECKass  (PYHKUMS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKLMH, TOYKH OJKCTpeMyMa (YHKIHH, HaubOoibliee u



HaUMEHbIIee 3HAYeHHs (YHKIMU Ha TMPOMEXKYTKE; HCIOIb30BaTh HUX MAJiA
UCCleoBaHus PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBath MOHATHSAMHU: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKLMI; N300paxaTh UX HA KOOPAWHATHOW IIOCKOCTH U
VICIIOJIB30BATh JJIs PELICHUS YPABHEHUI U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpapUKy JTUHEHHBIX YpaBHEHHI
Y MCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Wcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEHN U3 APYTUX Y4eOHBIX AUCLUILINH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HENMpPEphIBHAS (YHKIUS; MTPOU3BOIHAS (QYHKIUY;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHI CMBICI POU3BOIHOM AJISl PEIICHUs
3az1ady.

HaxoauTs nNpon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIIATH TPOU3BOJHBIE
CYMMBI, IPOU3BEACHHUS], YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIIEAOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YyIbTAThl UCCIECIOBAHMS K ITOCTPOEHUIO ITpa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIYydlIero pEIICHHsS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMATIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: TEPBOOOpa3Hass H  HMHTErpaj; MOHMMATH
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.

Haxoauts nepBooOpa3Hble 3JE€MEHTAPHBIX (DYHKLMMN; BBIYMCIATH WHTErpal
o ¢hopmyne Hetorona—JleliOuuia.

Pemare npukiagHeie 3a1auv, B TOM YHUCIE COLMAIBHO-DKOHOMHYECKOTO U
($u3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
CreneHb ¢ palluOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenbHast pynkius. [TokasarenpHble 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuaeckas GyHKIHS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBEeHCTBA
Tpuronomerpuueckue QyHKIIUH U UX
3 rpaduku. TpuroHomeTprudeckue 9 1
HEpaBEeHCTBA
4 IIpousBoaHas. [IpuMeHeHne Npou3BOIHOM 24 1
5 HNuTerpan u ero npuMeHeHUs 9
6 Cucremsl ypaBHEHU 12 1
7 HarypanbHblie u 1ienble yncina 6
8 [ToBTOpeHue, 06001IeHNEe, CUCTEMAaTH3AIUS 18 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IHOYPOYHOE INIVTAHUPOBAHUE

11 KJIACC
Ne
Tema ypoxka

n/n
1 CreneHs ¢ palliOHAIBHBIM [10KA3aTEIEM.
2 CBoiicTBa CTENEHMU.
3 [IpeoOpazoBanue BEIpaKEHUH, COACPKAIMNX PATUOHATLHBIC CTETICHH.
4 [IpeoOpazoBanue BeIpaKEHUH, COIEPKAIUX PAIIMOHAIbHBIE CTETICHH.
5 [IpeoOpazoBanue BbIpaXEHUH, COACPKAMINX PAITMOHATIBHBIC CTCTICHH
6 ITokazarenbHbIE ypaBHEHUS] M1 HEPABEHCTBA.
7 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA.
8 ITokazarenbHbIE ypaBHEHUS] M1 HEPABEHCTBA.
9 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.
10 ITokazarenbHbIE ypaBHEHUS] M1 HEPABEHCTBA.
11 [Noxa3zatenpHast QpyHKIM, €€ CBOMCTBA U Tpaduk
12 KonTtponbhas padota mo teme "CTerneHb ¢ parmoHaIbHBIM MoKa3aTeneM. [lokazarensHas QyHKITHS.

[Toka3zaTenbHble ypaBHEHUS U HEpABEHCTBA'.

13 AHanu3 KOHTPOoJIbHOI paboThl. Jlorapudm yncna.
14 JlecsiTiuHbIe U HATYpaJIbHBIE TOTAPH(PMBIL.
15 [TpeobpazoBanue BeIpaKeHH, COIepKalIiX Jorapru(mel.
16 [IpeoOpazoBanue BIpaXEHUH, COACPKAMIUXK JTOTAPHPMBIL.
17 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIINX JTOTAPUPMBI.
18 [IpeobpazoBanne BEIpaKEHHA, COAEPIKALINX JOTAPU(PMBI.
19 Jlorapudmudeckue ypaBHEHHUS 1 HEPABEHCTBA.




20 Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

21 Jlorapudmudeckue ypaBHEHHUS 1 HEPABEHCTBA.

22 Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

23 Jlorapudmuueckas QyHKIuUs, €€ CBOWCTBA U TpaduK.

24 Jlorapudmudeckas pyHkms, €€ CBOWCTBa U rpaduK.

25 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TPaUKH.

26 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPadUKH.

27 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TPaUKH.

28 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPadUKH.

29 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

30 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

32 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

3 KonTtponsnas padora no Teme "Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckne ypaBHEHUS U
HepaBeHCTBa. TpuronoMmerpuueckrue GyHKIUU U UX rpaduku. TpuroHoMeTpuyeckue HepaBeHCTBa ' .

34 AHann3 KOHTPOJIbHOH paboThl. HempepriBHBIE () yHKITUH.

35 MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB.

36 MeTto1 MHTEPBAJIOB JUIsl PELICHNS HEPABEHCTB.

37 [Tpou3BoaHas HyHKIIHH.

38 [IpousBoanas pyHKIUH.

39 ['eomeTpuyeckuii U PU3NIECKUIA CMBICT TIPOU3BOTHOMN.

40 I'eomerpuueckuii u GU3NIECKUN CMBICI IPOU3BOIHOM.

41 [Tpon3BoHBIC dTIEMEHTAPHBIX (DYHKITHA.

42 [Ipou3BoaHbIE HIEMEHTAPHBIX ()YHKITHIA.

43 [Tpon3BoHAS CyMMBI, TPOU3BEICHUSI, YACTHOTO () YHKITHM.

44 [IpousBoaHast CyMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIUH.




45

[Ipou3sBoaHast CyMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIUH.

46 [IpumeneHnne MPOU3BOHON K UCCIIETOBaHNIO (DYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI.

47 [IpumeneHne NpoN3BOIHON K UCCIETOBAHHIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.

48 [IpumeneHne NpoN3BOIHON K UCCIETOBAHHIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.

49 [IpumeneHnne MPOU3BOHON K UCCIIENOBaHUIO (DYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI.

50 Haxoxxnenrne HanOobIIero 1 HAMMEHBIIET0 3HaUYeHHUS (DYHKIIMH Ha OTpPE3Ke.

51 Haxosxenre HanOoIbIIero 1 HAMMEHBIIIETO 3HaUeHUsT (QYHKIIMU Ha OTPE3KeE.

52 Haxoxxnenrne HanOobIIero 1 HAMMEHBIIET0 3HaUYeHHUS (DYHKIIMH Ha OTpPE3Ke.

53 Haxosxenne HanOobIIero 1 HAMMEHBIIETO 3HaUeHUsT (DYHKIIMU Ha OTPE3KeE.

54 Haxoxxnenrne HanOobIIero 1 HAMMEHbBIIET0 3HaUeHHUs (DYHKIIMH Ha OTpPE3Ke.

55 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HaUeHUs (PYHKITUU Ha OTPE3Ke

56 [Ipumenenne Mponu3BOIHON ISl HAXOXKIEHHS HAWTYUIIEro PEIIEHUs B IPUKIIAIHBIX 3a7a4ax, sl ONpeaeIeHUs
CKOpOCTH TIpolIecca, 3aJaHHOTO (POPMYJIION WK rpaduKoM.

57 Kontponbnas padota mo teme "l[IponsBoanas. [Ipumenerune npon3BoaHomR" .

58 AHanmm3 KOHTPOJIbHOM paboThl. [lepBooOpaznas. Tabnuia mepBooOpa3HBIX.

59 [TepBooOpasnast. Tabnuia mepBooOpa3HBIX.

60 WuTerpain, reoMeTpudecKkuii 1 PU3NYECKUI CMBICT HHTETpaa.

61 WuTerpan, reomeTpuueckuil M pU3MUECKUil CMBICT UHTETpaa.

62 WuTerpain, reoMeTpudecKkuii 1 PU3NYECKUI CMBICT HHTETpaa.

63 Brruucnenue unrerpana no ¢popmyne Hetorona—IJleitoauna.

64 Brruucnenue unterpana no gopmyne Herorona—Jleitoaua.

65 Brruucnenue unrerpana no ¢popmyne Hetorona—IJleitoauna.

66 Brruucnenue nnterpana no gopmyie Herorona—Jleitoaua

67 CucreMbl TUHENHBIX YPABHEHUI.

68 CucreMbl TUHEWMHBIX YPaBHEHUH.

69 Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI IUHEUHBIX YPABHEHUN.
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Pemenue npuknaaHeix 3a7a4 ¢ MOMOILBK CUCTEMBI JIMHENHBIX YPABHEHUM.

Cucrembl 1 COBOKYITHOCTH LECJBIX, PAlIMOHAJIBHBIX, UPppallMOHAJIBHBIX, IIOKA3aTCJIIbHbIX, HOFapI/I(l)MI/ILIeCKI/IX

71 .
YpaBHEHUN U HEPABEHCTB.

7 CucreMbl U COBOKYITHOCTH LIETIBIX, pAllHOHATIBHBIX, HPPALMOHAIBHBIX, TOKa3aTeNIbHBIX, JIOrapu(pMUYECKUX
ypaBHEHU U HEPABEHCTB.

7 CucTeMbl U COBOKYITHOCTH ILIETIBIX, PAIIHOHATBHBIX, HPPALMOHATBHBIX, TTOKa3aTeNIbHBIX, JIOTapU(YMUIECKUX
YpaBHEHUM U HEPABEHCTB.

74 CucreMbl ¥ COBOKYITHOCTH LIETIBIX, pAllHOHATBHBIX, HPPALMOHABHBIX, TOKa3aTeNIbHbIX, JJOrapu(pMUYECKUX
YpaBHEHUU U HEPABEHCTB.

75 Hcnonb3oBanue rpadukoB PyHKITUN TS pEeIICHUST YpaBHEHUN U CUCTEM.

76 Hcnonp3oBanue rpagukoB GyHKIMNA IS peIIeHUs] YPaBHEHUH U CUCTEM.

77 [IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUI0 MaTeMaTHUECKHX 3aj1a4 U 3a7]ad U3 pa3iIMuHbIX
obJyacTell HayKW U peaIbHOM JKU3HH.

78 KonTtponsHas padota no Teme "MuTerpan u ero npuMeHenus. CUCTeMbl ypaBHEHHN".

79 AHanmm3 KOHTPOJIBHOM paboThl. HaTypanbHbIe U 1eble Ynciia B 3a/1a4ax U3 PealbHOW KU3HH.

80 Harypanbnbie 1 1enble yncia B 3aa4ax U3 peajbHOU KU3HU.

81 HarypanbsHble 1 1iesIble Yucia B 3a7ja4ax U3 peajbHOU )KU3HU.

82 [Ipu3Haky 1eTMMOCTH LIENIBIX YUCET.

83 [Ipr3HaKku AETMMOCTH LEJIBIX YUCEN.

84 [Ipr3HaKku AETMMOCTH LEJIBIX YUCEN.

85 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allvsl 3HAHUN. Y paBHEHUSI.

86 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3allisl 3HAHUNU. Y paBHEHUS.

87 [ToBTOpeHue, 06001IeHNE, cCCTEeMaTH3allvsl 3HAHUN. Y paBHEHUSI.

88 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3allisl 3HAHUNU. Y paBHEHUS.

89 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allvsl 3HAHUN. Y paBHEHUSI.

90 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3allisl 3HAHUNU. Y paBHEHUS.




91 [ToBTOpeHnue, 0600IIeHNE, cucTeMaTu3alus 3HaHuii. HepaBeHcTBa.

92 [ToBTOpenue, 0600IIEeHNE, cCcTeMaTH3aus 3Hannii. HepaBeHcTBa.

93 [ToBTOpeHnue, 06001IeHNE, cucTeMaTu3anus 3HaHuii. HepaBeHcTBa.

94 [ToBTOpenue, 06001IeHNE, ccTeMaTu3alus 3HaHuii. HepaBeHcTBa.

95 [ToBTOpEeHmE, 0000IIEHNE, CCTeMaTH3anusl 3HaHu. CUCTEMBI ypaBHEHUH.

96 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3HaHui. CHUCTEMbI YpaBHEHU.

97 [ToBTOpEeHmE, 0000IIEHUE, CHCTeMaTH3alusl 3HaHUH. DYHKITAHN.

98 [ToBTOpeHnue, 06001IeH e, cucTeMaTH3alus 3HaHU. DYHKIINH.

99 HroroBast KoHTpOIbHAs paboTa.

100 Hrorosast kKoHTpoOsIbHAS paboTa.

101 AHanmM3 KOHTPOJIBHOU paboThl. O000IIEHNEe, CUCTEMATU3AIIMS 3HAHUH 3a KypcC anreOpbl 1 Havasl
MaTemarudeckoro anammsa 10-11 kmaccos.

102 O06o01eHne, cucTeMaTru3anus 3HaHUH 32 Kype anreOpbl ¥ Havan MaTeMaTudeckoro ananusa 10-11 kimaccos.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102.




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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