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MNOACHUTEJBHASA 3AIIMCKA

PaGouas nporpamma yueO6HOro Kypca «Anredpa u Havajga MaTEMaTHYECKOTO
aHanu3za» 0a30BOro ypoBHs Mg oOywaromuxcs 10 —11 xmaccoB pa3zpaboraHa Ha
ocHoBe DenepanbHOro rocy1apCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbABIIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPATUIIUNA POCCHUICKOTO
oOpa3oBanusa. Peanuzaiusi mporpamMmbl OOECHEUMBAET OBJIAJIEHUE KIIOUEBBIMU
KOMIIETEHIUSMH, COCTaBISIONIMMUA OCHOBY JUIsI CAMOPA3BUTHUSI U HEMPEPBIBHOTO
o0pa3oBaHus, LENTOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajga MaTeMaTHUYECKOrO aHalM3a» SIBJSETCS OJHUM W3
HanboJee 3HAYMMBIX B [IPOTrpaMMe CTapIiei MKOJIbl, TOCKOJIBKY, C OHOW CTOPOHBI,
OH oO0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3zy [JIsi M3y4eHHUsI BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, & C JIPYyroil CTOPOHBI, OPMUPYET JOTHYECKOE U aOCTPaKTHOE
MBIIIJIEHUE YYallUXCS Ha YpOBHE, HEOOXOIMMOM [iJIi OCBOEHHUS KypPCOB
UH(GOPMATHUKH, 00I1IECTBO3HAHUS, UICTOPHH, CIIOBECHOCTH. B pamkax qanHOro Kypca
yyaluecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTopas
bopMynupyeT CBOU JOCTUKEHUSI B MaTeMaThuieckon popme.

Kypc anreOpsl u Hauan MaTreMaTH4eCcKOro aHajiu3a 3aKJiaJIbIBA€T OCHOBY JUIs
YCHEIIHOTO OBJAJICHUS 3aKOHaMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHUUA OKOHOMUKM U OOIIECTBEHHOW IKU3HM, I[1O3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEAHEBHOM XU3HU. B TOXe Bpemsi oBiajeHue
aOCTpaKTHBIMU M JIOTMYECKH CTPOTMMHU MAaTeMaTUYECKUMH KOHCTPYKIHUSIMHU
pa3BUBAeT YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKIIEHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aIMIo, adcTparupoBaHue u
aHaJoruio, POpMUPYET KpeaTUBHOE U KPUTHYECKOE MblieHue. B xone nzydenus
anreOppl W Hayall MaTEMaTHYECKOTO aHaliu3a B CTapilield IIKoJe YydJaliuecs
MOJIYy4alOT HOBBIA ONBIT pEeHIeHUS MNPUKIAAHBIX 3aJlay, CaMOCTOSTEIHLHOTO
NOCTPOCHHSI MAaTeMaTUYECKUX MOJIENe peaqbHBbIX CUTYyallMii U HHTEpIpeTaIuu
NOJIYUCHHBIX  PEIICHHH, 3HAKOMSTCS C  MpUMEPAaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B TpHUpOJAE, HAyKe © B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEMaTUYECKUMU OTKPBITUSAMH M UX aBTOPAMH.

Kypc oOnagaer 3HAUMTENBHBIM BOCHUTATEIBHBIM MOTEHIUAIOM, KOTOPHIM
peanu3yeTcsl Kak uyepe3 y4eOHbIH marepual, CrocoOCTBYIOUIUNA (OPMUPOBAHUIO
HAyYHOTO MMPOBO33PEHHUS, TaK M Uepe3 crenuduxky ydyeOHOU AesTeNbHOCTH,



TpeOyromen CaMOCTOSITEJILHOCTH, aKKypaTHOCTH, MIPOJIOJKUTEIHHOM
KOHIIEHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYeHHBIN Pe3yJbTar.

B ocHoBe MeToanku o0ydeHus anreOpe 1 HadaiaM MaTeMaTHYeCKOTro aHaIn3a
JIKUT EATeTbHOCTHBIA MTPUHITUI O0YUESHHUSI.

CrtpykTypa Kypca «Anredpa v Hauajga MaTeMaTUYECKOTO aHAJIN3a» BKIIIOYAET
CIIEIYIOIINE COJIePKATeIbHO-METO/IMUECKe JIMHUU: «Yucaa W BBIYHUCICHUSY,
«DyHKIMH U TpaduKn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana matemaTrueckoro
aHanuzay, «MHoOXKecTBa U JIoTHKay. Bce OCHOBHBIE CO/lepKATEIbHO-METOIMYECKHE
JUHUU W3Yy4yaloTcsd Ha MPOTSDKEHMHM JABYX JIeT OOy4YeHHUs B CTapllel IIKoJe,
€CTECTBEHHO JTOTIONHSSA APYT Apyra U MOCTENEHHO HACHINIAsICh HOBBIMU T€MaMH U
paznenamu. JlaHHBIA Kypc SBIISE€TCS WHTETPATUBHBIM, MOCKOJIbBKY OOBEAMHSET B
cebe coumepkaHME HECKOJIbKMX MaTeMAaTHYeCKMX JUCUMIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUI aHAIN3, TEOPUsI MHOXKECTB U 1p. [lo Mepe Toro
KaK ydaniuecs OBIaJeBaloT BCE OoJiee MMPOKUM MATEMAaTUYECKHUM armapaToM, Y
HUX TIOCNEJ0BaTeIbHO (OpMUPYETCS M COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKYIO0 MOJIEIIb PEaIbHOW CUTYalluu, IPUMEHSITh 3HaHUS, TOJTyYECHHBIC B
Kypce «Aurebpa W Hadajga MaTeMaTHMYeCKOro aHajiu3a», [JIs perieHus
CaMOCTOATENILHO  CPOPMYIUPOBAHHON MaTeMaTHUYeCKOW 3ajadd, a 3aTeM
MHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTaT.

CopeprxarenbHO-MeTOANYECKasT JIMHUA «YUHUCIa U BBIYUCICHUS» 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HAa4YaTo B OCHOBHOM mIkoje. B crapmieil mikosne ocoboe BHUMaHUE YAENISIETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBHIYUCIUTEIbHBIX HAaBBIKOB, BKIIOYAIOMIMX B CeO0s
UCIIOJIb30BaHUE pPa3IUYHbIX (OpPM 3amucu JIEWCTBUTEIBHOTO 4YHUCIA, YMEHHE
paIMOHANILHO BBITIOJHATH JEHCTBUS C HUMH, JejaTh HPUKUIKY, OIICHUBATH
pesynbrar. OOyyaromuecs TOJYy4arOT HAaBBIKM MPUOJIMKEHHBIX BBIYMCICHUH,
BBIMIOJTHEHUSI JIEUCTBUN C YHWCJIaMH, 3allMCaHHBIMU B CTaHJApTHOU (Qopme,
MCIIOJIb30BaHUS MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YUCIIOBBIX BBIPA>KEHUIA.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pPEANM3YETCS Ha MPOTSIHKEHUU BCETO
oOydeHHs] B CTapuied IIKOJIe, TMOCKOJIbKY B KaXJOM paszfeie MNporpaMMbl
NPEeyCMOTPEHO pelIeHUE COOTBETCTBYIOMIMX 3aaad. OOydaroniuecss oBIIaJIEBaOT
pPa3sTUYHBIMA METOJAaMU PEIICHHS UENbIX, PalMOHATBHBIX, WPPALHOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTApUPMHUUECKHMX U  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucteM. [lonyueHHble YMEHHS HCTIONIB3YIOTCS MPU UCCIIEA0OBAHUU
GyHKUIMNA C TOMOIIBIO MPOU3BOJHON, pEIICHUH MPUKIAIHBIX 3a7a4 M 3ajay Ha
HaxXOXJCHHUE HauOOJbIINX U HAUMEHbIIMX 3HaueHu ¢GyHkuuu. Jlannas
colep)kaTelibHas JIMHMS BKIIOYaeT B ce0sa Takxke (opMupoBaHue yMeHH
BBIMOJHATH pacuy€Thl Mo (QopMysaM, MpeoOpa3oBaHUsS IENbIX, pPaAlMOHAIBHBIX,
UPpALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUH,



collepKallux cTerneHu W Jorapudmel. brarogaps uzydeHuro aiaredpandeckoro
MaTepHala MpOUCXOAUT JalbHeIlee pa3BUTHE AITOPUTMUYECKOTO U AOCTPAKTHOTO
MBIIIJICHUST ydamuxcsi, (OpPMHUPYIOTCS HaBBIKM JEAYKTHUBHBIX pPacCy>KICHUH,
paboThl € CHUMBOJBHBIMU (GOpMaMH, TPEJACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHUCUMOCTEN B BUJIE€ PABEHCTB M HEpABEHCTB. AJreOpa npeniaraet 3QpekTuBHbIE
UHCTPYMEHTHI [JIl PEIICHUS NPaKTUYECKUX M €CTECTBEHHO-HAy4HBIX 3ajad,
HaIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKa HAYKHU.

CopepxarenpbHo-MeToANYeCKass JUHUA «DyHKIUM U TpaduKU» TECHO
NEPEIUIETAETCS C APYTUMU JUHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33JaET
[OCJIEIOBATENIBHOCTh U3yUeHUsSI MaTepuana. M3ydeHue cTerneHHon, ToKa3aTelbHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKIMNA, UX CBOWCTB U TpadUKOB,
UCIOJIb30BaHue (DYHKUIMM I pelieHus 3a1ad U3 JPYrux y4eOHbIX MPEeIMETOB U
peanbHON JKM3HM TECHO CBSA3aHO KaK C MAaTreMaTHYEeCKUM AaHAJIU30M, TaK U C
pelIeHreM ypaBHEHUW W HepaBeHCTB. [Ipu sToMm Oobllioe BHUMaHUE yIENseTcs
(bOopMHUPOBAHUIO YMEHUS BhIpaXKaTh (OpPMYJIaMU 3aBUCUMOCTU MEXAY Pa3THUYHBIMU
BEJIMYMHAMH, HCCJIEA0BAaTh TIOJNy4YeHHbIe (YHKIUU, CTPOUTh UX Tpaduku.
Marepuan 3Toli coAepKaTeIbHOW JTUHNN HALIEJIEH HAa PA3BUTHE YMEHUI U HABBIKOB,
MO3BOJIAIONINX BBIPAXKATh 3aBUCUMOCTH MEXKy BETUYMHAMU B pa3inyHON (opme:
aHAJUTUYECKOM, Trpaduuecko u cloBecHOW. Ero wusydeHue crnocoOCTByeT
Pa3BUTHIO aAJITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOUIEHUI0 U
KOHKPETHU3allMH, NCIIO0JIb30BAHHUIO aHAJIOTHIA.

CopnepxartenbHas nuHUS «Hadama maTeMaTH4eCKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTUYECKHX, TaK M MPUKIaAHBIX 3aj]1ad,
JOCTYIHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSBISETCS BO3MOKHOCTH MCCIIEOBATh U
CTpOUTH rpa@uKu PYHKIIUHN, ONPEIEATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYCHUS,
BBIUMCIISATh TUIOMIAAN (GUTYp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHasg colepxaTeiabHas JIMHHUS OTKPBHIBAET HOBBIE BO3MOXHOCTH
NOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEd pealbHbIX CUTyalud, HaXOXKICHUS
HAWJIy4IlIEro pPemieHus: B MPUKIAJAHBIX, B TOM YHCJIE COLHAIBHO-3KOHOMHYECKHUX,
3ajlayaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOTO aHajldu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO M KPEATUBHOIO MBIILICHHUS,
(bOopMHPOBAaHUIO YMEHUHN paclio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKU B HAYKe,
TeXHUKE M HCcKyccTBe. OOydaroniuecss y3HAIOT O BBIJAIOUIUXCS pe3ylbTaTax,
NOJIYYEHHBIX B XOJI€ PA3BUTUSI MATEMATUKHU KaK HayKH, U UX aBTOpax.

CogaepxaTenbHO-METOIMYECKasA JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBAILIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. T€0pETUKO-MHOKECTBEHHBIE
NPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTHUKHU U MPEIJIararoT
HamboJee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIIONINI BCe pa3eibl MATEMATUKU U €&
NPWIOKEHNUM, OHM CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE NUCLMIUIMHBI B €IUHOE



nenoe. [losromy BakHO 1aTh BO3MOKHOCThH IIKOJBHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBI $I3bIK COBPEMEHHOW MAaTeMaTHKH W HCIOJIb30BaTh €ro JUis
BBIPAYKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hadalla MaTeMaTHYECKOrO aHaIu3a» MPUCYTCTBYIOT
TAaK’kK€ OCHOBBI ~MAaTEMaTUYECKOTO  MOJCIHUPOBAHUS, KOTOPBHIE IPU3BAHBI
chOopMHPOBATh HABBIKK MTOCTPOEHUSI MOJIEEH pealIbHbIX CUTYAIlUN, UCCIICIOBAaHUS
ATUX MOJIeNIel C TMOMOIIBIO ammapara anreOpbl U MaTeMaTHUYeCKOro aHajau3a u
MHTEPIIPETAIIMU TIOYYSHHBIX PE3YyIbTaTOB. TaKue 3a/1aHMsl BIUIETEHBI B KOXKIbIN U3
pa3esoB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepUal Kypca IIUPOKO UCTIONb3yeTCs 1S
pelIeHus] TPUKIAIHBIX 3adad. [Ipu pelieHun pealbHbIX MPAKTHUYECKUX 3aaad
yyaluecs pa3BUBAIOT HAOIIOAATENIbHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATh
npobsiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPHUKIATHBIX
3a/lay OpraHM3yeTcsl B IMpoOIlecce M3yUeHHUs BCeX TeM Kypca «Aunrebpa u Haudana
MaTEMaTUYECKOTO aHATH3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

B ydueOHOM 1utaHe Ha M3ydeHHe Kypca aareopbl 1 Hadal MaTeMaTHIEeCKOTO aHaIn3a
Ha 0a30BOM YpPOBHE OTBOJUTCSA 2 yaca B Hejaeno B 10 kimacce u 3 yaca B HeJelto B
11 kimacce, Bcero 3a aBa roga ooydenus — 170 gacos.



COJEPXKXAHME YYEGBHOI'O KYPCA
10 KITACC

Yucnaa v BIYMCICHUA

Panonansabie yucna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OecKOHEeUHblE  MepuoAnYeckue  Jpodu. ApudmeTHdyecKkue  onepamud  C
paIlMoOHAILHBIMU YUCJIaMU, TPeoOpa30BaHus YHCIOBbIX BeipaxkeHU. [IpuMenenue
IpoOelt U TPOIEHTOB ISl PEHICHUs MPUKIAAHBIX 3a/lady U3 Pa3UYHBIX OTpaciei
3HAHUHM U peajbHOM KU3HH.

JleficTBUTeNIbHBIE 4HCTaA. PalMoOHanbHblE W HUpPpPAalMOHAIBHBIE YHUCIA.
Apudmernyeckue omnepanuud ¢ JeHCTBUTEIbHBIMM unciaMu. [IpuOmmxéHHbIE
BBIYKCIICHUS, ITPABUJIa OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremenb ¢ menbiM  mokaszareneM. CranpaptHas  Qopma  3amucu
JIeHCTBUTENBHOrO yucia. Mcrmonb3oBanue monaxonsdmeid  ¢GopMbl  3alucH
JNEUCTBUTENIBHBIX YHCEN [JJIsl PEIICHUS MNPAKTUYECKUX 3aJad U NPeACTaBICHUS
JAHHBIX.

ApudmeTndeckuii  KOpeHb  HaTypallbHOW  cTemeHu.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSMU HATYypaJbHON CTENIEHHU.

CHHyC, KOCUHYC M TaHI'€HC YMCIOBOTIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMeEHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE MPE0Opa3oBaHUsI.

[Ipeo6pazoBanue TPUTOHOMETPHUYECKUX BBIPAXKEHU. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHue, KopeHb ypaBHEeHHs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTon
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPABHEHU 1 HEPABEHCTB.

Penienrie nppallMOHANBHBIX YPABHEHU U HEPABEHCTB.

Pelnienrie TpUrOoHOMETPUUECKUX YPAaBHEHU .

[IpuMeHeHnEe ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKHUX 3a1a4 U
3a/lay U3 pa3IUYHbIX 00JacTel HAYKH U peabHOU KU3HHU.

DOyHKUUH U TPaPUKH

Oyuknus, crnocobbl 3amanus ¢GyHkuuH. ['paduk dysakuun. B3auMuo
oOpaTtHble (QYHKITUH.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHUd (yHkumu. Hymu QyHkimu.
[IpoMesxyTku 3HaKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIMH.

CreneHHas QyHKIHS ¢ HaTypaJbHBIM U IENbIM MoKazareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa U rpauK KOpHS #-OM CTENEHHU.



Tpuronomerpuyeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GyHKUIMNA 9YUCIOBOTO apTyMEHTa.

Havana MaTeMaTH4eCKOro aHajImu3a

ITocnenoBaTenpHOCTH, CIIOCOOBI 3a1aHUs MOCJIEA0BATENBHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.

Apudmerndeckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpuyYecKon
nporpeccud. Dopmyiia CIOXKHBIX MNPOLEHTOB. lMcmosib30BaHWE NPOrpeccruu s
pelIeHus pealibHbIX 3aJ1a4 IPUKIAJHOTO XapakTepa.

MHo:kecTBA U JIOTMKA

MHoOkecTBO, omnepaiuyd HajJ MHOXXecTBamu. Jlmarpammsl Jiisiepa—BeHHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O anmapara s OINUCAHUS PEeajbHbIX
IPOIIECCOB U SIBICHUH, IIPU PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIJACC

Yucnaa v BIYMCICHUA

HartypanbHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHACEIL.

Crenens ¢ palmoHaNbHBIM NTOKa3aTenaeM. CBOICTBA CTEIICHHU.

Jlorapudm uncna. [leciTuuHble U HATypaJIbHBIE JTOTApU(MBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoGpazoBanre BBIPAXKEHHM, COAEPKAITUX JIOTAPUPMBI.

[IpeoGpa3zoBanre BBIpAKEHUN, COIEPKAIIMX CTETEHH C pPAMOHAJIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckrue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUN. PellleHne MpUKIaIHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JINHEWHBIX YPaBHEHUM.

CucTeMbl U1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMATUUECKUX
3a/lay ¥ 3a]]a4 U3 pa3IMuHbIX 00JIacTel HAYKU U PEeabHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oyukius. [lepuonnueckue pynkunn. [IpoMexyTKu MOHOTOHHOCTH (DYHKITUH.
MakcumyMbl 1 MUHUMYMBI (QyHkiuu. HauOonblliee W HanMeHblllee 3HAUYCHUE
(GyHKIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMH, UX CBONCTBA U TpadUKH.

[lokazarenbHas u orapupmuyueckas GyHKIMU, UX CBOWCTBA U IPaPUKH.



Hcnons3oBanue rpadukoB GyHKIUN I pElIeHUs YpaBHEHUN W JTMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QYHKIUN [UIsI HMCCIENOBAaHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PEIIEHUU 3ajady U3 APYTUX y4eOHBIX
IPEAMETOB U PEATBHOMN KU3HH.

Havana MaTeMaTH4eCKOro aHajamu3a

HenpepoiBHble ¢pyHKIMU. MeTox HHTEPBAIOB JJIsl PEIICHHs] HEPaBEHCTB.

[IpousBonnass  ¢ynkuun. ['eomerpudecknii u  QuU3MUECKUH  CMBICIH
ITPOM3BOIHOM.

[IpousBomHble  dneMeHTapHbBIX  QyHKIud.  DopMynbl  HAXOXKICHHS
IPOM3BOJIHON CYMMBI, TPOU3BEIACHUS U YACTHOTO (DYHKIIHIA.

[IprmeHeHue MpOU3BOAHON K UCCIENOBaHHUIO (YHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOoIbIllero 1 HaMMEHbIIEro 3HaueHus QyHKIMKA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON MJI1 HAXOXKACHUS HAWIy4dllero pEeuIeHus B
OpPUKIAOHBIX 3a7adax, [JIs ONpPENENICHHs CKOPOCTH MpoLEecca, 3aJaHHOTO
dhopmyon uimu rpaduKoM.

[TepBooOpa3znas. Tabnuiia mepBooOPa3HbIX.

WNuterpan, ero reoMerpuyeckuii u (Quanueckuid cMmbIci. Brruucienue
uHTerpana mo popmyne Herotona—JleiiOnuma.



IIVIAHUPYEMBIE PE3YJIBTATbHI

OcBoenune y‘I€6HOFO npecamMeTa «Matemartuka» JOJIDKHO o0ecneYnBaTh
HOCTHIKCHUC HAa YPOBHC CPCIAHCTO O6HIGFO 06p330BaHI/I}I CICAYIOMNUX JIUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6paSOBaT€JII>HI>IX PE3YJIILTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpaMMbl y4eOHOTrO TpenMeTa
«MareMaTukay XapakTepU3yIOTCs:

['paxxgaHckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIUN 00YUAIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBJICHUM,
OpolEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
GYHKUMAMHA ¥ Ha3HAYCHHUEM.

[laTproTHyeckoe BoCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM Tpa)kIaHCKOW UIEHTUYHOCTH, YBAXKEHUS K
NPOIIOMY U HACTOSIIIEMY POCCUHUCKOW MaTeMaTHKH, LIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCUUCKUX MaTEeMaTUKOB M POCCUMCKON MaTeMaTHYECKOMN HIKOJIbI,
K HUCIIOJIb30BAaHUIO JTUX JIOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCTIUTAHMUS:

OCO3HAHHEM TYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OJTUYECKOTO  IMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM TOCTIKEHUNM HAYKH U JeATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO.

OcreTndyeckoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHUPY, BKIIOYas SCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEIICHU, paCCYKICHHI; BOCIPUUMUNBOCTHIO
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCMUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHMsI TPUMEHSATh MaTeMaTHUYeCKUe 3HaHUS B
MHTepecax 3740poBoro u 6e3omacHoro odpasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHHE, COANIAHCUPOBAHHBIA PEKUM 3aHATHH U
OTJbIXa, peryiisipHas puznueckasi akTUBHOCTD); (DU3UUECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHSATUSX CIOPTUBHO-03/10POBUTENIHHON IE€ATETbHOCTDIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYHIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOMS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOPECCHOHATBHOM  ACSTENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKON U e€ MPWIOKEHUS MU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U pealr30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTHYeCKOMY O0Opa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSKEHUU BCEW JKMU3HU; TOTOBHOCTBIO K AaKTUBHOMY
YYaCTUIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOW HalpaBIeHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJOTHYECKON KYIbTYypbl, MOHUMAHHEM BIIASHUS
COLIMAJIbHO-?KOHOMHYECKHUX TPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIbLHOMN
Cpelbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHYECKHX MpoOJieM;
OpUEHTalMel Ha TpPUMEHEHUE MaTeMaTHYeCKUX 3HaHWM NJis pelleHds 3aJad B
00JIaCTH OKPY’KAIOIIEH Cpeibl, ITTAHUPOBAHUS MOCTYIKOB U OIIEHKH UX BO3MOYKHBIX
MOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOTO TTO3HAHUSL:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, TOHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c@epbl YelOBEYECKOW IesTEeIbHOCTH, JTaloB e
pa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHUA I[MBWIM3AIMU; OBJIAJACHUEM S3BIKOM
MaTEMaTUKU M MaTeMaTHYEeCKOM KyJIbTYpOHl KakK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 M HCCIEIOBATENIbCKYIO JIESITENIbHOCTh
UHAUBUAYAIHHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHble Pe3yJbTaThl OCBOEHHUS IMPOTrpaMMbl Y4EOHOro MpeameTa
«MaremaTtuka» XapaKkTepU3yHTCs OBJIAJICHUEM YHUBEpPCAIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elicmeUsIMUY, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCMBUIMU.

1)  Vuusepcanvhvie = no3znasamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 0OyUarwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpyJcaowezo  Mupa,  NpuMeHeHue  J10SUYECKUXx,

uUccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble JJoruuyeckue JelicTBUA:

e BBIIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUH, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIUPOBATH
OTpeJIeIeHUs]  MOHSATUH;  yCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJaccuuKaly, OCHOBaHUS i OOOOIIEHHS W CpaBHEHUS, KPUTEPUH
IPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh, (opMmynmpoBaTh ¥  TpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTEIbHbIE W OTpPHUIATENbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBIIITH ~ MaTEeMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3UM U
npoTHBOpeurss B (akTaxX, [aHHBIX, HAOJIONEHUSX U YTBEPKIACHHSIX;
npeJyIaraTh KpUTEPUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUNIA;
JeNlaTh BBIBOJBI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
POBOJIUTH CaMOCTOSITEIILHO J0Ka3aTelIbCTBA MaTeMaTHYECKUX
YTBEPXKACHHUNA (MIPsIMBbIE U OT TIPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
NPUBOANTHh TIPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIS
CYXJICHUS U BBIBO/IBI,

BBIOMpATh CIOCOO pemieHus y4eOHOW 3aadu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBIOUpATh HaWOoOJIee TOAXOAAIUNA ¢ Y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue 1eCTBUSA:

MCIIOJIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIHE MPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMUpOBATh  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTh4ecKoro
o0OBeKTa, SBJICHHS, WPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMHU, MPOIIECCaAMU;

CaMOCTOATEIHHO (POpPMYIIUPOBaTH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOMIOACHUS, MCCIEAOBAHMS, OLICHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

POrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH AeUIUTH HHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIs OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh  MHPOPMALMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

CTPYKTYpHpPOBaTh MH(OpMaIUIO, MPEACTABIATh €€ B pa3InuHbIX (hopmax,
WLTIOCTPUPOBATH TpadUUuECKH;

OLICHUBATh HaAEKHOCTD uH(pOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.



2)  VHuseepcanvhvie  KOMMYyHUKamueHwle Oelicmeus,  0Oecneyusam
coOpMUPOBAHHOCI COYUANLHBIX HABLIKOE 00VUAIOWUXCAL.

OO01menue:

e BOCIPUHUMATH U POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSIMU
U LIeTISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUs
3aJlayu, KOMMEHTUPOBATH MOJTYyUYEHHBIN pe3ybTaT;

e B X0ji€ O0CYXXJIEeHHU 3a7]aBaTh BOIIPOCHI MO CYIECTBY 00CYX AaeMOM TEMBI,
po0OJIeMbl, perraeMoi 3aaun, BHICKA3bIBaTh HJI€H, HAIICJICHHBIE HA MOUCK
pEIIeHHs; COTMOCTaBISATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKUBATh Pa3IMuMe W CXOJICTBO IMO3UIIMH; B
KOppeKTHOU (hopme hOopMyITHpOBaTh PA3HOTIIACHS, CBOM BO3PAYKEHUS;

e TMpPEACTABIATH  PE3yNbTaThl  pEHIeHUs  3a/Jaud,  OKCIIEPUMEHTa,
UCCJIeIOBAaHNUS, POEKTA; CAMOCTOSITEILHO BEIOUPATh (POpMAT BBICTYIIIICHUS
¢ y4€TOM 3ajia4 MPE3eHTALUU U OCOOEHHOCTEH ayUTOpHUH.

CoTpyaHun4ecTBo:

e TIOHUMATh U MCMOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYaTbHON
paboThl TMpHU pelieHuH Y4eOHBIX 3a/lay; MPUHUMATH IEJIb COBMECTHOU
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHHU3alMI0  COBMECTHOM  paboThl,
pacnpenensaTh BHABI paboOT, JIOrOBapUBATHCA, OOCYKIaTh IMpolecC U
pe3ynbTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e Y4acCTBOBATh B IPYNMNOBBIX opMax paboThl (00CYXIeHHUSI, 0OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» M HHBIE); BBIIOJHATH CBOK YacThb palbOThl U
KOOPJIUHUPOBATH CBOU JEHCTBUSA C APYTUMH YICHAMHU KOMaH/IbI; OLIEHUBATh
KayecTBO CBOEro BKJaJa B OOmMMNA MOPOAYKT TIO KPUTEPHSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHS.

3) Vnusepcanvuvie pecynamuenuie oeiicmeaus, obecneuusarom ¢popmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

Camoopranusanus:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 33Ja4M, BEIOMPATh CIIOCO0 pelIeHus ¢
Y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI pEUICHUN C y4ETOM HOBOU MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BIAQJETh HaBBIKAMU TMO3HABATEIBHOM pediieKCuM Kak OCO3HaHUS
COBEpIIAEMbIX JTEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a1a4u;



e MpPEABUAECTH TPYJHOCTH, KOTOPHIE MOTYT BOZHUKHYTb MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JTAHHBIX, HAMIEHHBIX OITHOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHMBATb COOTBETCTBHE pe3yJibTaTa I€IH W YCJIOBHSIM, OOBICHATH
NPUYUHBI JTOCTHKEHHUS WJIM HEJOCTIKEHHSI pe3yIbTaTOB JIEATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIbTATBI

OcBoeHune y‘I€6HOFO KypcCa «Aﬂre6pa N HadaJla MaTCMAaTHYCCKOI'O aHaJInu3a»
Ha YPOBHC CPCIAHCTO O6HIGFO O6paSOBaHI/IfI JOJIDKHO o0ecrneynBaTh JOCTHIKCHHC
CIcayromux nmMpeaMCcTHbIX 06pa30BaTGHBHLIX PE3YIIBTATOB:

10 KITACC

Yuciia 1 BBIYUCTCHUA

OnepupoBaTh MOHATUSAMH: PALUOHAIBHOE U JIEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIeCATUYHAS JPOOb, POIEHTHI.

Bremmonuare  apudMerndyeckue — onepandd ¢ palMOHAJIBHBIMH U
NENCTBUTEIILHBIMU YUCIIAMMU.

BoimosHaTh npuOauKEHHBIE BBIUMCICHUS, UCTIONB3YS MpaBUiia OKPYyTIeHUS,
JenaTh NPUKUJIKY U OLEHKY pe3yJibTaTa BEIYMCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C LEIbIM IOKa3aTesleM; CTaHJapTHas
dbopma 3amMcu ACHCTBUTENBHOIO YMCIA, KOpPEHb HATypaJllbHOW CTETEHH;
MCIIOJIb30BaTh MOAXOASIIYI0 (JOPMY 3aITUCH JIEUCTBUTEIBHBIX YUCET JUISl PEIICHHUS
NPaKTUYECKUX 3a]a4 U NIPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOIO YTJIa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO; LEJOE,
palroOHaJIbHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BrimonaaTs npeoOpa3oBaHus TPUTOHOMETPUUECKHX BBIPAKEHUNW W periaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrimoniHaTh npeoOpa3oBaHMs IENbIX, PAMOHATBHBIX W UpPpPALlMOHAIBHBIX
BBIPA)KEHUI U pelIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
YpaBHEHHI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI 1 HEPABEHCTBA ISl PELICHUSI MAaTEMAaTUYECKUX 3a1a4
M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeaIbHON KU3HU.



MopenupoBath pealibHble CHUTyallMM Ha S3bIKE aireOpbl, COCTAaBIATH
BBIPDA)KCHUS, YpaBHEHHUs, HEPABEHCTBAa II0 YCIOBHUIO 3aJlauyd, HCCIEI0BATh
MOCTPOCHHBIE MOJIEJIH C UCTIOIB30BAHUEM allllapaTa aireopshl.

DOyHKUUH U TPAaPUKH

OnepupoBaTh MOHATUSAMU: (QPYHKIUS, CIIOCOOBI 3a/aHusi (PYHKIIMH, 00JacTh
OTIpEeJICICHUs] U MHOXKECTBO 3HAuYeHUU (YHKIMH, TrpaduK (GYHKIUH, B3aUMHO
oOpaTtHbie (QYHKITUH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTD (DYHKIIMH, HYJIH (DYHKITUH,
IPOMEKYTKHU 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHUA.

Crtpoutb u uuTaTh rpaduku JTUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTENIEHHOM (DYHKITUU C IIEJIBIM MTOKA3aTeIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsl  UCCIENOBAHUS TPOILECCOB U
3aBUCUMOCTEH TP PEIICHUH 3a/lay U3 JPYTUX y4eOHBIX MPEeIMETOB U pealbHON
’KU3HU; BBIpaXXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXKy BeTUYUHAMMU.

Havana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHATUSIMHU: IOCJIEIOBATEIBLHOCTh, apudMeTHyecKas Hu
reOMETPUYECKas MPOrPECCUMU.

OnepupoBaTh MOHATUSAMH: OECKOHEUHO YOBIBaIOl[asi T'e€OMeTpUYecKast
nporpeccusi, cymma 0€CKOHEYHO yOBIBAIOIIEH reoMeTpUUeCKON MPOrpeCcCH.

3a/aBath MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEA0OBATENBHOCTEN U MPOTPECCHI I PELICHHUS
peanbpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHo:kecTBA U JIOTMKA

OnepupoBaTh MOHATHIMU: MHOKECTBO, ONEPALIMHN HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JAJIsl OMMCAHUS PEaIbHBIX
IPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB.

OnepupoBaThb HNOHATUSAMMU: OTIpE/ICIICHUE, Teopema, CJIE/ICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucjia 1 BBIYUCTCHUA

OnepupoBaTh MOHATUSMH: HATypaJbHOE, LEJI0€ YHCIO; HCIOJIb30BAThH
OPU3HAKU JETUMOCTHU LIEJIBIX YHUCEN, Pa3I0KEHUE YUCIa HA MPOCThIE MHOXKUTEIU
IUTSl pEIIeHUS 3a/1au.

OrnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(PM UHCIIA, JACCITHUUYHBIE W HATypajbHbIC
Jorapu@mel.

YpaBHeHUs1 1 HEPABEHCTBA



[IpumensiTh CBOMCTBAa CTENEHW A MpeoOpa3oBaHUs  BBIPAKECHMUIA;
ONEPUPOBATH MOHATUSMH: TOKa3aTEIbHOE YpaBHEHHWE WM HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BeimosiHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXKAIIMX Jorapu@Mmsl;
OTIepUPOBATH MOHATUSAMU: JOTapu(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIBI JJOTapU(PMUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTs penieHust mpocTeNIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ pEIICHHUE;
UCITIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJIS1 PEIIECHUS MPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHusi NpoCTENIINX CHUCTEM M COBOKYITHOCTEW palMOHATbHBIX
YpaBHEHUI 1 HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyallMM Ha S3bIKE aireOpbl, COCTAaBIATH
BBIDA)KCHUS, YpPAaBHEHHUS, HEPABEHCTBA M CHUCTEMbl IO YCJIOBUIO 3aJauyH,
UCCJIeI0BATh MTOCTPOEHHBIE MOJIEH C MCIIOIB30BAHUEM alllapaTa anreopol.

DOyHKUUH U TPaPUKH

OnepupoBaTh MOHATUSMU:  TepuoAHYEcKas  (QYHKUMS, TMPOMEKYTKH
MOHOTOHHOCTH  (DYHKIMHM, TOYKH DJKCTpemMyMma (yHKIHUH, HauOosblliee U
HauMEHbIIee 3HAYeHUS (QYHKIUU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCleIoBaHus (PYHKIINH, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOTapudMHUYECKON U
TPUTOHOMETPUUYECKUX (PYHKIUN; n300paxaTh X HA KOOPJAMHATHOW IIOCKOCTH U
UCITIOJIB30BATh JJISI PEIICHHS] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHOM MIIOCKOCTH TpadUKK TUHEHHBIX YpaBHEHUN U
UCITIOJIB30BATh UX JIJIs1 PEUIEHUS CUCTEMBI JIMHEMHBIX YPABHEHHIA.

Ucnonb3oBaTh rpaduku (QYHKIUNA i1  UCCIEAOBAHMS TPOLECCOB U
3aBUCUMOCTEN U3 APYTUX yU4E€OHBIX JUCIUTIINH.

Havana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHATUAMH: HEMPEPbIBHAS (QYHKINS, TPOU3BOAHAS (HYHKIINH;
MCIIOJIb30BaTh TEOMETPUUECKUN U (PU3NYECKUI CMBICT TPOU3BOIHOMN JIJISI PEIICHHUS
3a/1ad.

HaxoauTe npou3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIISATD MPOU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO JJIS HCCIIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTh Pe3yIbTaThl HCCIEIOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOU3BOAHYIO ISl HAXOXKIAEHUS HAWIY4YLIEro pEIICHUS B
NPUKJIATHBIX, B TOM YKCIIE COUMAIbHO-O)KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: T[epBOOOpa3Hass W  HMHTErpall; TMOHUMATH
reoMeTpUYeCcKuil U GU3NUECKUN CMBICI HHTErpaa.



Haxoauth nepBooOpa3Hbie 2JIeMEHTapHBIX (YHKITHI; BEIYUCIISTH HHTETPA IO
dbopmyne Herorona—JleiiOuura.

Pemare mpuknagHple 3a7a4yd, B TOM YHCJIE COIMAIBHO-DKOHOMHYECKOTO H
bu3nIecKoro xapakrepa, CpeCTBaMH MaTeMaTHIECKOTO aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoarupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
MHoxecTBa pallMOHANbHbBIX U
1 NEHUCTBUTEIBHBIX uncen. ParmonaibHbie 14 1
YpaBHEHHUS U HEPaBEHCTBA
) Oynkiun 1 rpaduku. CTeneHb ¢ HelbiM 6
[I0Ka3aTeaemM
3 Apudmernueckuii KOpeHb N—0i CTENEHN. 13 1
WpparmonanbHble ypaBHEHUsI U HEPABEHCTBA
DopMyiIbl
4 TpUrOHOMETpUU. T pUroHOMETpUUYECKHE 22 1
YpaBHEHHUS
5 ITocnenoBarenbHOCTH U IPOrPECCUN 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AITUS 3 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 0




11 KVIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoarupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
Crenens ¢ palluOHAJILHBIM ITOKa3aTeeM.
1 [TokazarensHas ¢pynknus. [lokazarenpHbie 12 1
YpaBHEHHUS U HEPaBEHCTBA
Jlorapudmudeckast GyHKIIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduku. TpUroHoMeTpHIECcKHe 9 1
HEpaBEHCTBA
4 IIpounsBoHas. [IpuMeHeHre Npon3BOIHON 24 1
5 NHTerpan u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHUNI 12 1
7 HatypanbHble 1 1ensle yncna 6
2 [ToBTOpeHue, 0600I1IeHNE, CUCTEMaTH3aIUs 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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