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MOSICHUTEJbHAS 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa 1 Havyajga MaTeMaTH4YECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kimaccoB paspaboTana Ha
ocHoBe deepalbHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCUHCKOTO
oOpa3zoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIM3a» SBJSCTCS OAHUM U3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTaplIeld IIKOJIbI, MOCKOJbKY, C OJHOM
CTOpPOHBI, OH OOECIeYnBaeT HHCTPYMEHTAJIbHYI0 0a3zy Hs H3ydeHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroi CTOPOHBI, POPMHUPYET JOTHYECKOE U
abCTpakTHOE MBIIUICHUE YYallUXcsi Ha YpOBHE, HEOOXOJWMOM ISl OCBOCHMS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJCBAIOT YHHUBEPCATbHBIM SI3BIKOM COBpPEMEHHOMN
HayKH, KOTopas (GOpMyIHpYyeT CBOU JOCTIKEHHUS B MaTEMaTHUECKOH dopme.

Kypc anrebpsl u Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJCHIMM SKOHOMHMKM U OOIIECTBEHHON JKM3HU, IO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IHU(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIB30BaTh WX B MOBCEAHEBHOW >KM3HHU. B Toke Bpems oBIajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTD
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBINIICHHE. B xo1e n3ydeHus
anreOppl W HauaJdl MaTeMaTHYeCKOro aHalh3a B CTapiiedl IIKoJe ydaruecs
MOJIYYatOT HOBBIM OIBIT PEIICHUS TMPUKIATHBIX 3a/1ad, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEpIpETaIluu
MOJMyYEHHBIX  PEIIeHWH, 3HAKOMATCA C  TNpUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TpUpOJIe, HAyKe M B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAUMTENHHBIM BOCHUTATEIBHBIM TMOTEHIIUAIOM, KOTOPBIM
peanu3yeTcs Kak uyepe3 y4eOHbI marepuaj, CrocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crnenuduky ydeOHOW AesaTenbHOCTH,
TpeOyroten CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, POAOHKUTEITLHON
KOHIIEHTpAIlM¥ BHUMAaHWsI M OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3ysbTarT.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJIH3a JISKUT JEATETHbHOCTHBIN PUHIIUI 00yUYEHUS.



CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIIEYIOIUE CONEPKATEIBHO-METOANYECKUE JIMHUK: «YHcia M BBIYMCICHUD,
«Pyuknuun v rpadpuku», «YpaBHEHMsT U HepaBeHCTBa», «Hauwama
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOyueHusl B CTaplleil LIKOJIe, €CTECTBEHHO JOIOJIHSASA APYr Apyra U MOCTEIEHHO
HACBIIAsCh HOBBIMM TEMaMM M pasaeinaMu. JIaHHBII Kypc  SIBISETCH
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJEpKAHHE HECKOJIbKUX
MaTeMaTHYECKUX AUCHUIUINH: anre0pa, TPUrOHOMETPHsI, MaTeMaTHUYECKHI aHau3,
Teopusit MHOKecTB U Jp. [lo mepe Toro kak ydvamuecs OBJIaaeBalOT BCE Ooliee
MIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX IOCJIEI0BaTENbHO (popmMupyeTcsa u
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb PpPEaJbHOU
CUTyallud, NPUMEHATHb 3HAHUS, IOJyYCHHbIE B Kypce «Anredpa W Havana
MaTEMaTHYECKOTO aHaJIN3ay, JIJIsl PEIICHUSI CaMOCTOSATEIbHO CHOpMyIHpPOBAHHON
MaTEeMaTUYEeCKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyYEHHBIN pe3yJIbTaT.

ConepxarenpHO-MeTOAUMYECKasl JIMHUAA «YUuCiia ¥ BBIYMCIICHHS 3aBEpLIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MIKoJie. B crapmiell mkosne oco0oe BHHUMAaHUE YIENSETCS
(OpPMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIOJIb30BaHUE PAa3IMYHBIX (OPM 3alMUCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
pPallMOHAJIBHO BBINIOJHATh JEHCTBHA C HUMH, JelaTb NPHUKUIKY, OLIEHUBATH
pesynbrar. OOyyaromuecs NOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBINIOJIHEHUS JIEWCTBHIM C YHWCIaMu, 3allUCAHHBIMU B CTaHJIApTHOW (opme,
MCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAXKECHHI.

JIuaus «YpaBHEHUS M HEPABEHCTBAa» pPEANU3YETCS Ha IMPOTSHKEHUH BCETrO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJIbKY B KaXJOM pasjliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3NUYHBIMU METOJaMU PEIICHUs] UENbIX, PAlHMOHAIBHBIX, WPPALHMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YPaBHEHHIA,
HEPaBEHCTB U UX cucTeM. [loydeHHbIE YMEHMS UCIIOJIB3YIOTCS IIPU HUCCIIENOBAaHUI
(GYHKIMI ¢ TOMONIbIO MPOU3BOJHON, PEIICHWH MPUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlanHas
collep KaTellbHasl JIMHUS BKJIOYaeT B ce0s Takke (QOpMUpPOBAHUE YMEHUU
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMysiaM, HpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmel. brarogaps m3ydeHuio anredGpandeckoro
Marepuana MPOUCXOJUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpAaKTHOrO MBIIIJIEHUST Yy4aluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxaeHudd, paboOTbl €  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHMOCTEH B BHJI€ PaBEHCTB M HepaBEHCTB. Auredpa
npemyiaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTBHI [JIsl PEIICHUsS] MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKA HAYKH.



CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM U TpaduKu» TECHO
MEPEIIETAETCS C APYTUMH JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTh U3YYECHHUS Marepuarna. N3yuenune CTEIIEHHOM,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKLINH, NX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JUIS pelIeHus 3adad U3 JPYTHX Y4eOHBIX
MIPEAMETOB U PEATBbHOM KU3HHU TECHO CBSA3AaHO KaK C MATEMATHYECKUM AHAIH30M,
TaKk U C pEHIeHHEeM YypaBHEHMH U HepaBeHCTB. [Ipum 3TOM OoJiblllOE BHUMaHUE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIEIOBATh IONYy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofiep KaTeIbHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHON (opMme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIHOCOOHOCTH K
00O0OIICHUIO U KOHKPETU3allMH, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nuHuA «Hadana MareMaTHyecKoro aHaliu3a» IO3BOJIIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TAK U IMPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BATh U
CTpoUTh Tpapuku (YHKIUN, OMpEeAeisTh HUX HAUOOJIBIIME W HaUMEHBIINE
3HAYEHHUA, BBIYMCIATH IUIOMAAU (PUryp U 0OBEMBI TEJ, HAXOAUTH CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTEeMaTUYECKUX MOJEIEH pealbHbIX CHTyaluH,
HAXOXKJEHUSl HAWIy4YlIero PEIHIeHHs B MPHUKJIATHBIX, B TOM YHCIE COLHUAIbHO-
HPKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-JIOTMYECKOTO U KPEATUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HcKyccTBe. OOydwarommuecs Y3HaWOT O
BBIJAIOLIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKasl TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€OpEeTHMKO-MHOKECTBEHHBIE
IIPEICTABIICHNS ITPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaT€MaTHKU U IPEIJIararoT
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3eiabl MATEMATUKU U €€
NPUWIOKEHUH, OHU CBSI3BIBAIOT Pa3Hble MAaTEeMaTHYECKUE AUCHUIUIMHBI B €IUHOE
nenoe. I1o3ToMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHMKY ITOHMMATh TE€OPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMaTUKH M HCIOJIb30BAaTh €ro s
BBIPQKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa um Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJCIMPOBAHUS, KOTOpbIE€ IPU3BaHbI
c(opMUPOBATH HABBIKW MTOCTPOCHHS MOJIENIEH peabHbIX CUTYAllUi, UCCIeI0BAaHUS
THX MOJEJIed C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYUYEHHBIX Pe3yNbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIN
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHUall Kypca HIMPOKO HUCIIONIb3YeTCs
JUISl pelieHus] PUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad



ydaimuecs pa3BUBAIOT HAOIIOAATEIPHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHUs BCEX TEM Kypca «Anrebpa u Havana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha HW3ydeHHWE Kypca anreOpbl W Havajdl MaTeMaTHYeCKOTro
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hexenmio B 10 kitacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

Yuciia 1 BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKkOHEeUHble  MepuoAudeckue apodu. ApudpMmeTudyeckue  omepanud  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 33/1a4 M3 Pa3Iu4HbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JelicTBuTenbHbIE 4HCla. PalOHAIBHBIE W UPPALMOHAIBHBIE YHUCIHA.
Apudmernueckre omnepalnudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas  ¢dopma  3amucu
nefcTBUTENbHOrO uMcna. Mcnonp3oBaHue mnoaxondmedl  (opMbl  3amMcu
JNEHUCTBUTEIBHBIX YHCEN Ui PELICHUs MPAKTUYECKUX 3a1ad U MPEICTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(PpMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YMCIOBOrO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUU. OcCHOBHBIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue nuensix 1 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 PA3IMYHbIX 00JacTel HaAyKU U PEabHOU KU3HH.

@OyHkuuu 1 rpadpuku

@OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkiuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHasi pyHKLHMS C HATYypaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.

TpuroHoMerpruyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauyana MmaTeMaTH4ecKOro aHajaim3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJ1aHUs MMOCJIEIOBATEIILHOCTEM.
MOHOTOHHBIE MOCIIENOBATEIBHOCTH.



Apudmernueckas ¥ TeOMETPUIECKasl MMPOTPecCu. beckoHeuHo yObIBaromas
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPHYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLUEHTOB. Mcnonb3oBaHWe Mporpeccuu s
pELIEHHUs peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Jilnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAaHUS PEeaIbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
II0OKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX 00JacTel HayKh M pealbHOU
KU3HU.

DOyHKUMH U TPaPuKu

Oyuknus.  I[lepuonuueckne  ¢GyHkuuud. [IpomMexyTKM  MOHOTOHHOCTH
¢byHkuud. MakcumMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosblllee W HauMeHblIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckue PyHKIIUN, KX CBONCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonb3zoBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 APYTUx y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hauyana MmaTeMaTH4ecKOro aHajaim3a

HenpepoiBHble GyHKIMHU. METOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[lpousBogHass  Qynkmuu. [eomerpudeckuid ©  (QUSHYECKUN  CMBICTT
MIPOU3BOJHOM.



[TpousBogubie  31eMeHTapHBbIX  GyHKIu.  DopMynbl  HAXOXKACHUS
IPOU3BOJHON CyMMBI, MPOU3BEACHHS U YACTHOTO (DYHKITHIA.

ITpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpyumMeHeHne NpOU3BOJHON ISl HAXOXKICHUS HAWIYYIIero penieHus B
NPUKIAJAHBIX 3aJadax, Uil ONpeNesieHus CKOPOCTH Ipolecca, 3aJaHHOro
dbopmyIion uiu rpaguKoM.

[TepBooGOpa3zHas. Tabnuia nepBooOpas3HbBIX.

Wuterpan, ero reomMeTpuyeckuil W (uU3MUecKuil cmbIca. Beruncienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.



INIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeObHOrOo mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JOCTIKCHHUE Ha YPOBHE CPETHET0 00IIero 00pa30BaHus CAEAYIOMNX TUIHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTrpaMMbl y4eOHOro TMpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

['pasxtaHCKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MAaTEMaTUYECKHE 3HaHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aAKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHS, pu 3AHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpyzoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIE >KU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAPaBICHHOCTH.

DKO0JIOTUYECKOE BOCIUTAHUE:

C(OPMUPOBAHHOCTHIO SKOJIOTHYCCKOH KYJIBTYPBI, IOHUMAHUEM BIUSHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJIHON W COIMATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieMm;
OpUCHTAIMCH Ha NMPUMCEHCHHE MaTEMAaTHUYSCKHUX 3HAHWHA JUIA PEIICHUS 3aJa4 B
00JacTH OKpYyXKalIeld cpeapl, IUIAHHPOBAHHWS ITOCTYIIKOB M OIICHKH HX
BO3MO’KHBIX ITOCIICJICTBHH JIUISI OKPY’KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOH IPAKTHKH, IOHHUMaHHUEM
MaTEeMaTHUECKOH HayKH Kak c(epbl YeIOBEYSCKOM JeATCIbHOCTH, 3TalloB e&
pa3BUTHA W 3HAYMMOCTH IS PAa3BUTHS I[MBWIN3ALMW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICOBATEIBCKYIO JIEATEIHHOCTh
WHWBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOrO IpeaMeTra
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCaATbHBIMU
NO3HAGAMENbHBIMU  OCLICMBUSMU,  VHUBCPCAILHLIMU — KOMMYHUKAMUGHLIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YSIMUBHBIMU OeUCMBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8aOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memooo8  NO3HAHUS  OKpyJcanowe2o  mMupa,  NpUMeHeHue  JI02U4ecKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBrle 1oruueckue AeUCTBUS:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpEICIICHUS  IOHATUMH; YCTaHABJIMBATh CYIICCTBECHHBIM  IPU3HAK
KJlaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U MW
IPOTUBOpEYMS B (pakTaxX, JAaHHBIX, HAOIOJCHUSAX U YTBEPIKICHHSIX;
npeajaraTh ~ KPUTEPUM IS BBISABJICHHMS ~ 3aKOHOMEPHOCTEH M
MIPOTHUBOPEUHNIL;

e JICNIaTh BBIBOJABI C HCITOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIOYCHHUH, YMO3aKITFOUCHUI 110 aHAJIOTHH;



IIPOBOJUTH CaMOCTOATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALMIO,
IPUBOJUTH HMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

BBIOMpATh Ccroco0 penieHus ydyeOHOMl 3ajgaud (CpaBHHUBATh HECKOJIBKO
BApUAaHTOB pEUICHMs, BbIOMpaTh HaubOosiee MNOAXOAAIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie nccnenoBaTeIbCKue JSHUCTBUS:

MCITI0JIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IMTO3HAHMS,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIKME MPOTUBOPEUYUE, MPodIeMYy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIEHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHME TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEKTa, SBJIECHUS, TPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0000ILIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEJEHHOIO HAOMIONEHUS, UCCIIEJOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE PA3BUTHE IPOIECCA, a TaKXKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabota ¢ undopmarueii:

2)

BBISIBIIATE JNepumuThl WHPOpPMAINUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a9H;
BBIOMpaTh  WHGOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;
CTPYKTYPHpPOBaTh HH(POPMAITHIO, TIPEACTABIATL €€ B pa3IMUHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnuvie KOMMyHuKamueHwvle Oelicmeus,  o0becneuusarom

CPOPMUPOBAHHOCTb COUUATILHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIIPUHUMATh W (QOPMYIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10
XOJly peuIeHus 3a0a4i, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIEMBI, perIaeMoi 3a/1auu, BEICKAa3bIBaTh UCH, HAIICJICHHBIE HA TIOUCK
pPELIEHUsI; COMOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTUX
YYAaCTHUKOB JMaora, oOHapy»uBaTh pa3jiMyue W CXOJCTBO MO3ULHUMI; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHHUS;



e IIPCACTABIIATH PE3YyJIbTATHI pCHICHHUA 3agadu, 9KCIICPUMCHTA,

UCCIICIOBAHMsI,  IMPOEKTa;  CaMOCTOSITENLHO  BBIOMpaTh  (hopmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIUN U OCOOEHHOCTEH ay TUTOPHH.
CoTpyIHUYECTBO:

e IOHMMAaTh M  HCHOOJB30BATh  MPEUMYLIECTBA  KOMAHJIHOH U
WHIUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1€
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM
paboThl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC
U pe3ysbTatT paboThl; 0000MaTh MHEHUS HECKOJIBKHX JIFOJICH;

e yYacCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYkIeHUsI, 0OOMEH MHEHHUIA,
«MO3TOBbIE€ WITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMU YJIE€HAMU KOMAaH/IbI;
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Ynusepcanonuvie  pezynamuenuie Oelicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCIMAHOBOK U HCUHEHHBIX HABbIKOG TUYHOCHIU.

Camoopranuzanusi:

COCTABJISITh IJIaH, ITOPUTM PEIICHUS 33a]1a4¥, BBIOMPATH CIIOCOO PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YYETOM HOBOW MH(OpPMaIIUH.

CaMOKOHTPOJIb:

e BIJIAJICTh HaBbIKAMU TIO3HABATEIBLHOM pe(dIeKCHH KaK OCO3HAHMS
COBEPILIAEMBIX JEHUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3ynbTaTa peleHUss MaTeMaTHYECKON 3a/1a4u;

e TMPEABUAECTh TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTb IIpH PELICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIIEHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUIM, OOBSCHSTH
IPUYMHBl JTOCTHKEHUS WIM HEIOCTH)KEHHS PEe3YyJbTaTOB JIESTEIBHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayana MaTeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs JOKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KUIACC

Yuciia ¥ BBIYUCTICHUSA
OnepupoBaTh MOHATUSIMH: PAIMOHATIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.



Bemonusate  apudmernyeckue — omepanud € palMOHAIbHBIMU U
JEHUCTBUTEIIbHBIMU YHCIIAMH.

BeimonuaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS NIpaBUila OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BIYMCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C IEJBIM IOKAa3aTeslieM; CTaHIapTHAs
dopMa 3amMcu JEHCTBUTEIBHOTO 4MCIA, KOPEHb HATypalbHOM CTENECHH;
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
MPaKTUYECKUX 3a]1a4 U NMPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TAaHT€HC MPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pauMoOHAIbHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonuaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pemiaThb
TPUTOHOMETPUYECKUE YPAaBHEHHS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPAlUOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LENBbIX, PAalHMOHAJIBHBIX U
VPpaLMOHAIBHBIX YPABHEHUIN 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUJI PELICHUS MATEMAaTUYECKUX 3a1a4
Y 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEaTbHOU KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, HCCIEI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHKUMH U TPaPuKu

OnepupoBaTh MOHATUAMU: (PYHKIUSA, COCOOBI 3a7aHus (PyHKIMH, 001acTh
ONpEJENEeHUs] U MHOXKECTBO 3HauYeHMM (PyHKIUHU, Trpaduk (YyHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh NOHATHUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMN 1715 pelIeHNs YPAaBHEHUH.

Crpoutb M uuTaTh TpaduKu JTUHEHHON (PYHKIUU, KBAAPATUYHON (PyHKIIUH,
CTETEHHOMN (PYHKIIMHU C IIEJIbIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Havana maTremMaTH4ecKoro aHajmsa

OnepupoBaTh MOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETpPUYECKast IPOTrPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBalollasgs Te€OMETpUYECKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUYECKON MPOrpPECCUH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.



Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM I PELLECHHUS
peanbHBIX 33]1a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh NOHATUSMH: MHOYKECTBO, OIEpallMU HaJ MHOKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONMCAHUsA
pEaIbHBIX MPOLECCOB M SBJICHUH, NpPU PELIEHUH 33had U3 APYTUX Y4YEOHBIX
IIPEIMETOB.

OnepupoBatb  MOHATUSAMH: ONpENENICHHE,  TEOpeMa, CIIEICTBHUE,
J0KAa3aTeJIbCTBO.

11 KIIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATUSMH: HATypaJIbHOE, IEJOE€ YHCIO; HCHOJIb30BATh
IPU3HAKU JIEJIMMOCTH LIEJBIX YKUCEN, PA3JIOKCHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBaTh MOHATUSMU: JOrapu(™ UHCIa, ECATUYHBIE U HATypaJbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATH TOHATHSIMH: IOKA3aTEIbHOE YPaBHEHHWE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI ITI0KA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoImonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHHUM, COAEpIKAIIUX  JIOTapuMBbI;
OTIEpPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemeHust npoCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHUSAMH: CUCTEMA JIMHEHMHBIX YpAaBHEHHUI U €€ PEIICHUE;
VCIIO0JIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxonuts pelnieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTaBISATH
BBIDAKCHUS, YPAaBHEHHMs, HEPABEHCTBA W CHUCTEMbl IO YCIIOBUIO 3aJ]a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCMOJIB30BAHUEM ariapara aiareopsl.

DyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUSMM: TepuoaAnYecKass  QYHKIUSA, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHM JKCTpemMyma (yHKIMU, HauOosbllee U
HaWMEHbIIIee 3Ha4ueHUs QYHKIUA HA TMPOMEXKYTKE; HWCIOIb30BaTh WX IS
UCCIeI0BaHUS (PYHKIMH, 3aJaHHOUN rpaduKoM.

OnepupoBaTh MOHATUSMU: TpapuKH MOKa3aTEIbHOM, JorapudMUUYECKOd u
TPUTOHOMETPUUECKUX (YHKIIUN; N300paxkaTh UX HA KOOPAMHATHOW TUIOCKOCTH U
WCIOJIB30BaTh JUISl PELICHUSI YPABHEHU U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TPadUKU JTUHEHHBIX ypaBHEHUMN
Y UCTO0JI30BaTh UX JIJIS1 PEIICHUSI CUCTEMbI IMHEHNHBIX YPABHEHUM.



Hcnonp3oBate rpaduku (QyHKUMA IS HKCCIENOBAaHUS MPOLECCOB U
3aBHUCHUMOCTEN U3 IPYruX y4eOHBIX IUCHUIUINH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKU CMBICI MPOU3BOIHOM TSl pEeIICHUs
3a1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIIATH IPOU3BOHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl CCIIETOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl UCCIEOBAHUS K MTOCTPOCHHUIO TPadUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHUS HAWIYyYIIErO PpELICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMUAIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATHSAMHU: [E€pBOOOpa3HAasT W  HHTErpall; MOHHUMATh
reOMeTpUUECKUN U GU3NYECKUI CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUH; BBIYUCIATH MHTETpall
o ¢popmyne HeroTona—JIelOHuna.

Pewars mpukiiagHele 3aJa4d, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOIO M
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMU MATEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
; HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/ Bcer = KoHTpoJbHBI
NMPOrpaMMblI 00pa3oBaTeIbHBI
n 0 e padoThlI e pecypenI
MHoOXecTBa paliOHAIBHBIX H
1 JeHCTBUTEILHBIX YUCEI. 14 5
PanmonanbHbie ypaBHEHUS U
HEpaBEHCTBA
5 Oyukiuu u rpapuku. CTeneHs ¢ 4 0
ENIBIM TTOKa3aTesIeM
Apudmernaeckuii KOpeHb N—0if
3 crenenu. ppanroHanbHbIe 14 1
ypaBHEHHMSI U HEPABEHCTBA
Dopmyisl
4 TPUrOHOMETPHUH. T pUrOHOMETpUYECK 22 1
W€ ypaBHEHUS
5 [TocnenoBarenbHOCTH ¥ IPOTPECCUM 5 0
5 [ToBTOpenwue, 06001IEHNE, 9 1
cucTeMaTH3anys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O0 68 5
I[TPOI'PAMME




