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MOACHUTEJIbHAS 3AIINCKA

PabGouast mporpamma ydeOHOTO Kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO
aHanu3a» 0a30BoOro ypoBHs aiig oOyyvaromuxcsa 10 —11 kiaccoB pazpaboTaHa Ha OCHOBE
denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEBHOTO CTaHAapTa CPEAHEro OOIIero
oOpa3oBaHMs, C y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBIICMBIX K
MaTeMaTU4eCKOMY 00pa30BaHUIO, U TPAAMIIMN poccUiickoro oOpa3oBanus. Peanuzanus
MIPOTrpamMMBbl 00ECTICUMBACT OBJIAJICHUE KIFOYEBBHIMU KOMIETEHIIUSIMHE, COCTaBIISIOIIAMU
OCHOBY IS CaMOpa3BUTHS ©  HEMPEPHIBHOTO  O0Opa3oBaHUsA, IEJIOCTHOCTH
OOIIEKYIBTYpHOTO,  JIMYHOCTHOTO ¥  TIO3HABATEIILHOTO  PAa3BUTHUS  JIMYHOCTH
00yJarommxcs.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havaja MaTeMaTH4YeCKOTO aHalIn3a» SBIAETCS OJIHUM U3
HanOoJiee 3HAYMMBIX B ITpOrpaMMe CTapIIe IIKOJIbI, TOCKOIBbKY, C OJHOW CTOPOHBI, OH
o0ecnieunBaeT MHCTPYMEHTAIbHYIO 0a3zy Ui M3y4eHUS BCEX E€CTECTBEHHO-HAyYHBIX
KypCcOB, a C JApPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U AOCTPAKTHOE MBIIIJICHUE
YVYAIlUXCS HAa YpPOBHE, HEOOXOAMMOM JUIsi OCBOEHHMS KYpCOB HWH(POpPMATUKH,
OOILECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH. B pamkax maHHOro Kypca ydaliuecs
OBJIJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMN HAayKH, KOTOopas (popMynupyeT cCBou
JOCTHKEHHSI B MaTeMaTU4ecKon (hopme.

Kypc anreOppl ¥ Hauaa MaTeMaTHMYECKOTO aHajIW3a 3aKiaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHaMHU (DU3UKHU, XUMHUH, OMOJIOTHH, MOHUMAHUS OCHOBHBIX
TEHJEHUUNA HSKOHOMHKMA UM OOIIECTBEHHON J>KW3HM, I03BOJISIET OpPUEHTHUPOBATHCS B
COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BATh UX
B TOBCEIHEBHOM >XM3HH. B Toxe Bpemsi oBlajeHHE aOCTPAKTHBIMH M JIOTHYECKU
CTPOTMMHU  MATEMAaTUYECKUMHM KOHCTPYKLUMSMH  pa3BUBAET yMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTh YTBEPKACHUS, UCIIOIB30BaTh 0000IICHNE
M KOHKpEeTH3alMio, a0CTparupoBaHWE M AaHAJIOTHIO, (QOPMHUPYET KpeaTMBHOE U
KpUTHYECKOE MbIIIIIEHUE. B x01e n3ydyeHus anreOpsl 1 Haual MaTeMaTHYECKOT0 aHaIu3a
B CTaplledl IIKOJIE ydaluecsl MOJy4yaloT HOBBIM ONBIT pEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSTENIbHOTO TOCTPOCHUSI MaTEMaTUYECKUX MOJENEH pealbHbIX CHUTyaUud H
MHTEPHPETALNH TOJYYEHHBIX PELICHUI, 3HAKOMSTCS C NPUMEPAMH MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM B PUPO/JIE, HAYKE U B UCKYCCTBE, C BELAAOIIUMUCS MATEMATUYECKUMU
OTKPBITUSIMU U UX aBTOPAMHU.

Kypc oOnagaer 3HaYMTENbHBIM BOCHUTATEIBHBIM MMOTEHLUAIOM, KOTOPBIH
peanu3yeTcss Kak dYepe3 YyueOHbIM MaTepuas, CrnocoOCTBYIOMMA (OPMUPOBAHUIO
Hay4YHOT'0 MUPOBO33PEHUS, TaK U Yepe3 criennPuKky yueOHOM NesaTeIbHOCTH, TpeOyroniei
CaMOCTOSITENIbHOCTH, aKKYpPaTHOCTH, NMPOJOJDKUTEIBHON KOHIIEHTpAallMM BHUMAHUSA U
OTBETCTBEHHOCTH 3a MOJyYE€HHBIN pPe3yJIbTar.
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B ocHoBe Meroauku 00yueHHs aireOpe M HayajdaM MaTeMaTUYecKOro aHaiu3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUESHHUS.

CrpykTypa Kypca «AnredOpa M Havajla MaTeMaTHYECKOTO aHajiu3a» BKIIOYAET
CIEAYIOIIUE COJNEPKATEIbHO-METOAUYECKHE JIMHUM: «YUucna ©  BBIYKCICHUS,
«Dynkuun u rpaduku», «YpaBHEHUS M HEpaBeHCTBa», «Hauama maTeMaTtuyeckoro
aHanu3a», «MHOXecTBa M JOrMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIUYECKUE
JMHUY U3Y4aloTCA HAa MPOTSIKEHUU ABYX JIET OOy4YEeHHs B CTApIICH IIKOJIE, €CTECTBEHHO
JOTIOJHSS IPYT ApYra 1 MOCTENEHHO HACKIIAsICh HOBBIMU TEMaMU U pa3zesiaMi. J{aHHbII
KypCc SBISIETCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe conaepx aHue
HECKOJIBKUX MaTeMaTHYE€CKUX JUCIUIUIMH: aaredpa, TPUTOHOMETPHs, MaTeMaTHUECKH
aHaJn3, Teopusi MHOKeCTB U Jp. [lo Mepe Toro kak ydaiuecs: OBIafeBaioT Bcé Oonee
IIMPOKAM MaTeMaTHMYECKUM amnmapaTtoM, y HHUX TMOCIEAOBaTENbHO (opMUpYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYIO MOJENb PEaIbHOW CUTYyallUH,
MPUMEHSATh 3HAHUS, TMOJIyYeHHBbIE B Kypce «Anrebpa M Hayajga MaTEeMaTHYECKOTO
aHaJIn3a», Ui peUICHHUs CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHON MaTeMaTHUECKOH 3a/1a4H,
a 3aT€M MHTEPIPETHUPOBATH MOIYUEHHBIA PE3yNbTaT.

ConepxarenpHOo-MeTOaUYeCKass JUHUSA «Yucaa W BBIUMCICHUS» 3aBEpPLIACT
(GopMHpOBaHNE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HA4YaTo B OCHOBHOM 1koie. B crapmeil mkoine oco0oe BHUMaHHME YJIEISIETCS
(GOpPMHPOBAHHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJIb30BAaHUE PA3IUYHBIX (OpM 3amucH  JACMCTBUTENBHOTO YHCIA, YMEHUE
pPalMOHAIBHO BBINOJIHATH JIEUCTBUS C HUMH, J1€JaTh NPUKUIKY, OLICHUBATh Pe3yJIbTar.
OOyuaroiecs TOMYy4YalOT HABBIKA NPUONMKEHHBIX  BBIYUCICHUN, BBITOJHEHUS
JEUCTBUNA C 4YHCJIaMH, 3allUCAHHBIMA B CTaHJApPTHOW (¢opMe, HCIOIb30BAHUS
MaTEeMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAXKEHHM.

JInnus «YpaBHEHUS U HEPABEHCTBA) PEAM3YETCS Ha MPOTSHKEHUH BCETO 00yUeHUs
B CTapllel LIKOJIE, TOCKOJIBKY B KOKJIOM pa3Jielie IpOrpaMMbl IPETYCMOTPEHO PELIEHNE
COOTBETCTBYIOIIUX 3a7a4. O0yuaroirecs oBjlaJeBaloT pa3IMuYHbIMA METOAAMHU PEIICHUS
IEJIbIX, PAIMOHAJBHBIX, HWPPALUOHAIBHBIX, TOKA3aTENbHBIX, JOTapUIMUUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHMI, HEPaBEHCTB W UX cucteM. [loigyuyeHHble ymMeHUus
UCIIONIB3YIOTCS TPU HCCIAEAOBAaHUM (PYHKIMH C TMOMONIbIO MPOU3BOJHOM, pEUIEHUU
MPUKIAAHBIX 3a7a4 W 3a7a4 HAa HAXOXKJEHUE HAMOOJBIINX W HAUMEHBIIUX 3HAYCHUUN
bynkuuu. J[aHHas copepaTenbHas JTUHUS BKIOYaeT B cels Takxke (popmupoBaHHe
YMEHUH BBIOJIHATH pacu€Thl M0 GopMysaM, Mpeodpa3oBaHUs UEIbIX, PALIMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKE BBIPAKEHUH,
colepkalmMx cTerneHdn | Jjorapudmbl. brarogaps u3yuyeHuo anredpanuyecKkoro
MaTepuaga MPOUCXOAUT JalIbHEHIee pa3BUTHE aJTOPUTMUYECKOrO M aOCTPaKTHOIO
MBIIUICHUS YYaIuxcs, GOPMUPYIOTCS HABBIKU JIETyKTUBHBIX PACCYXKIACHUM, pabOThI C
CUMBOJIBHBIMH (POpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BUJE
PaBEHCTB M HepaBeHCTB. Aurebpa mnpemiaraeT 3(Q(QEeKTUBHbIE HWHCTPYMEHTBI IS
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pelIeHNs TPAaKTUYECKUX U €ECTECTBEHHO-HAYYHBIX 3a/1a4, HATJIAIHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK 3bIKa HAyKH.

CopnepxarenpHo-MeToauueckass JUHUS  «DyHKIMM H  TpapuKh»  TECHO
NEepEIIeTaeTCa ¢ APYTUMU JUHUAMH Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIE 33/a€T
NOCJIEN0BATENBHOCTh M3YyYEHHS Marepuaia. M3ydeHue CTENeHHOHM, IMOKa3aTelIbHOW,
jJorapuMUUECKOd W TPUTOHOMETPUYECKHX (PYHKIHMM, HX CBOMCTB U TpaduKoOB,
UCIIOJIb30BaHUE (YHKUMHA JUIsl pelieHusl 3aJad M3 JPYrux Y4YeOHBIX NpPEIMETOB U
peanbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMATHYECKUM aHAJIM30M, TaK U C PELICHUEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yAenseTcs: GOpMUPOBAHUIO
YMEHHUSl BBIpaXKaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY pa3IMYHBIMU BeJIMYMHAMH,
UCCIIEIOBaTh TMOJYYECHHbIE (PYHKIMH, CTPOUTh HX Tpaduku. Matepuan dToi
COJIepKaTEeIbHOM JIMHUM HAlEJeH Ha pPa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIOIIUX
BBIp2KaTh 3aBUCUMOCTU MEXIY BEJIMYMHAMU B Pa3IMYHOM (QopMe: aHATUTHUECKOH,
rpaduyeckoil u cnoBecHOM. Ero nzyuenue cnocoO0CTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIIEHHS], CIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3ALUHU, UCTIOIb30BaHUIO aHAJIOTUH.

ConepxarenpHas auHUs «Havama MareMaTWyeckoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO pAaCUIMPUTh KPyr Kak MaTeMaTUYEeCKUX, TaK M NPHUKIAJHBIX 3a]ad,
JOCTYNHBIX O0YYaroIMMCs, Y KOTOPBIX HOSIBISAETCS BO3MOXHOCTb HCCIENOBaTh U
CTpOUTH Irpa@uku (YyHKIUH, ONpeneisITh UX HauOoNblINE M HAUMEHbBIIUE 3HAUYCHUS,
BBIYMCIIATH IUION[AAH (QUryp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpPEHUS
npoueccoB. JlaHHas coJep)kareinbHas JMUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTEMATUYECKUX MOJICIIEN PEaIbHBIX CUTYalUid, HAXO0KIECHUS HAUITy4lIero
peuieHuss B MPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKHX, 3a/Jadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOrO0 aHallu3a CHOCOOCTBYET pa3BUTHUIO
a0bCTpakTHOTO, (POPMANTBHO-TIOTUYECKOTO U KPEATUBHOIO MBIIUIEHUS, (HOPMUPOBAHHUIO
YMEHUH pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTUKH B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTeMaTUKHU KaK HAyKH, U UX aBTOpax.

ConepxarenpHo-MeTOAMYECKass JHHUS «MHOXKECTBA M JIOTHKa» B OCHOBHOM
MOCBSAIIEHA 3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHbIE MPEICTABIICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHUKM M TMpeasiaraloT HauoOosee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONINNA BCE pa3/iesibl MATEMATUKU U €€ MPUIIOKEHUH,
OHM CBSI3BIBAIOT Pa3HblE MAaTEMaTHYECKHWE IUCLUUILIMHBI B eAuHoe 1enoe. Iloatomy
BAKHO J1aThb BO3MOKHOCTh IIKOJIbHUKY MOHUMAaTh TEOPETUKO-MHOMKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEeMAaTUKHU U UCIIOJIb30BaTh €0 AJIS BIPAXKEHHUS] CBOMX MBICIEH.

B kypce «AnreOpa v Hayajna MaTeMaTHYECKOTO aHaIW3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMAaTHUECKOT'0 MOJICIUPOBAHUSL, KOTOPBIE MPU3BAHbI CPOPMHUPOBATH HABBIKU
MIOCTPOEHUSI MOJICJIEN PEATbHBIX CUTYAallMi, UCCIEAOBAHUS 3TUX MOJEIEH C MTOMOIIBIO
anmaparta ajareOpbl M MaTeMaTHYECKOrO aHaliu3a W HMHTEPIpEeTaluyd MOJTYYEHHBIX
pe3ynbTaTtoB. Takue 3aaHus BIUIETEHBI B KX/ U3 Pa3/IesioB IPOrpaMMbl, MOCKOJIbKY
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BECh MaTepuas Kypca LIMPOKO HCIONBb3YEeTCs AJIs PelleHUs MPUKIaAHbIX 3anad. [Ipu
PEIICHNN peallbHbIX MPaKTUYECKUX 3a/ay ydalluecs pa3BUBAIOT HAOIIOAATEIbHOCTD,
YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIIOJIB30BATh AHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBATH MPodIIeMy. JlesTeIbHOCTh 0 (POPMUPOBAHUIO HABBIKOB
pelIeHus] MPUKIAJHBIX 3a/ad OpraHU3yeTCs B MpOIlecCe M3YyUYEHUsS BCEX TEeM Kypca
«Anre0Opa 1 Hayajla MAaTeMaTUYECKOTO aHATTU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 1uTaHe Ha M3ydeHHE Kypca anreOphbl M HadaJl MAaTEMAaTHYEeCKOTO aHaIn3a Ha
0a30BOM ypoBHE OTBOAMUTCSA 2 "aca B Henento B 10 kimacce, Bcero 68 4acos.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciia 1 BbIYMCTICHUS

Panmonanehple 4yncna. OOBIKHOBEHHBIE W JAECSITHUYHBIE JApOOU, TPOLIEHTHI,
OECKOHEUYHbIE NIEPUOANUECKUE APOoOU. ApUPMETHUECKHUE ONEpAlluU C PAlMOHAIBHBIMU
quClIaMU, IPeo0pa30oBaHMs YUCIOBBIX BhIpakeHUW. [IpuMenenue npobeil 1 mpoueHToB
JUTSL pelIeHUs] TPUKIIAAHBIX 3a71a4 U3 PA3JIMYHbBIX OTpACICl 3HAHUI U peaabHOU KU3HH.

JleyicTBuTenbHBIE  YuCaa. PanvoOHaNbHBIE W HMPpPalMOHAIBHBIE  YHUCJA.
Apudpmernueckue omnepauMu ¢ JICHCTBUTENbHbIMM  uuciaamMu. [IpuOnmxEHHbIE
BBIYMCIICHUS, [TPaBUjla OKPYIJICHHUs], IPUKHJIKA U OLIEHKA pe3yJbTaTa BEIYACICHUN.

Crenens ¢ menbiM nokaszarenem. CtangaptHas Gopma 3alucH ACHCTBUTEIHLHOTO
yucna. Mcnonp3oBanue noaxonsuieil (opmbl 3amUCU ACHCTBUTENBHBIX YHCEN IS
pEeLIeHUs MPAKTUYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apudpMeTuyecKuMu
KOPHSIMU HaTypaJbHOM CTEICHM.

CHuHyC, KOCHMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, ApKKOCHUHYC,
apPKTaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOPA30BaHUSI.

IIpeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKECHHM. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTof
WHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHUH K HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a7a4 1 3a]1a4
U3 pa3IMYHBIX 00JaCTEN HAYKU U PEaTbHOM KU3HHU.

DOyHKUUM U Tpaduku

OyHkuus, crnocoObl 3amanus (GyHkuuu. ['paduk dysHkuuu. B3aumHo oOpaTHbIe
(GyHKLIMH.

OOnacTe ompeneneHUs] M MHOXKECTBO 3HaueHU ¢yHkiuu. Hymu ¢dyHkuuu.
[TpoMexyTKH 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

Crenennas ¢yHKIUS C HATypaJbHBIM M LEJbIM MoKazareraeMm. EE cpoiictBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHHU.

TpuroHomerpuyeckas OKpy>KHOCTb, OIIPE/IeTICHUE TPUTOHOMETPUYECKUX (DYHKIUN
YHUCJIOBOI'O apryMEHTA.

Havana mareMaTH4eCcKOro aHAIU3a



[locnenoBarenbHOCTH, CIOCOOBI 3aJlaHusl MOCJeN0BaTeabHOCTE. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

Apudmernueckas W TEOMETpPUYECKas TNporpeccu. beckoHeuHO yObIBaromias
reomerpuyeckas mnporpeccus. Cymma OeCKOHEYHO YOBIBalolleld TIeOMETPUUECKON
nporpeccun. @opmMyria CI0KHBIX TPOLIEHTOB. Mcrob30BaHUE IPOTPECCUH JIS PELLICHUS
peanbHBIX 3aJ1a4 IPUKIIAIHOTO XapakTepa.

MHoxecTBa U JIOTUKA

MHoXxecTBO, omnepanuud HajJ MHOxkecTBamu. Jluarpammbl Oitnepa—BenHa.
[IpuMeHEHNE TEOPETHKO-MHOXKECTBEHHOIO —afmapara JUisi  ONKMCAaHUs pealbHbIX
IPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KJTACC

YucJia v BIYMCICHUSA

HatypaneHbie u nenblie yncina. IIpu3Haku J1eIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pauMoOHAIBHBIM NTOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm uncna. JleciTHUHbIE U HATypaIbHbIE JIOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHU, COEPIKALIUX JTOTapUPMBI.

[IpeoOpa3oBaHue BbIpAKEHUH, cOAEpXKAIIUX CTENEHW C  PalMOHAIbHBIM
II0KA3aTEeJIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPaBEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUW. PellleHWe NpUKIaAHBIX 3aad C I[OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IprumeHeHne ypaBHEHHMM, CUCTEM W HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a71a4 U3 pa3IMuHbIX 00JIacTel HAyKW U PeaIbHON KU3HHU.

DOyHKUUM U Tpaduku

Oyukuus. llepuoanueckue Qynkiuu. [IpomMexyTKM MOHOTOHHOCTH (DYHKIIHMH.
Makcumymbl 1 MUHUMYMBbI QyHKIIMU. Hanbosnblliee 1 HauMeHblIee 3HaueHne PyHKIUN
Ha IIPOMEKYTKE.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenpHas u norapudmudeckast GyHKIIUNA, UX CBOMCTBA U TpadUKH.

Hcnonb3zoBanne rpadukoB (QyHKIUI sl pelIeHHs YpaBHEHUN U JIMHEHHBIX
CUCTEM.



Hcnonp3oBanne rpapukoB (GYHKUMH U1 MCCIEAOBAaHUS IMPOLECCOB U
3aBHCHMOCTEH, KOTOpbl€ BO3HHKAIOT MpPU pEHICHHH 3a7ad M3 JPYruX Y4eOHbIX
IIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayana mareMaTH4eCcKOro aHAIU3a

HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB [l PEIICHHSI HEPABEHCTB.

[IpousBognas ¢pynkiuu. ['eomMmerprueckuii U GU3NUECKUN CMBICIT IPOU3BOIHOM.

[IpousBogHbie 3M€MEHTApHBIX (QyHKIMNA. POpPMYIBl HAXOXKACHUS MPOU3BOIHOM
CYMMBI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne TNPOU3BOMHOM K HMCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HamOONbIIEro M HAMMEHBLIErO 3HA4YeHMUs (PyHKIMM Ha
OTpE3KE.

[Iprmenenne Mponu3BOAHON I HAXOKICHHS HAWITYYIIErO PEIICHUS B ITPUKJIIATHBIX
3aj1a4yax, JJs ONpeeIeHHs] CKOPOCTHU IpoLecca, 3alaHHOr0 (pOpMyIoN WiIH rpaUKOM.

[TepBooOpaznas. Tabnuiia nepBooOPaA3HBIX.

WuTerpan, ero reoMeTpuueckuid 1 pu3nuecKkuil cMbIci. Beunciaenue nHTerpasia no
dhopmyne Herorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHoro npeamera «MaTeMaTHKay T0JKHO 00ECIIeUnBaTh JOCTUKEHHUE
Ha YPOBHE CpeHEro o0LIEro 00pa30BaHus CIEAYIOIIMX JUYHOCTHBIX, METAIPEIMETHBIX
Y IPEIMETHBIX 00Pa30BaTENbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yJdbTaThl OCBOCHHSI MPOTpaMMbl  y4eOHOTO  TpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxknaHCcKO€ BOCHIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3ZHMIIMH OOYYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHAa POCCHUIICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABICHUMN, TPOLIEAYP I'PAKIAHCKOTO
oO1mecTBa (BBIOOpPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COIMAIBLHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIMSIMHU U HA3HAYCHUEM.

[TatpuoTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON Tpa)KJaHCKOM HIEHTUYHOCTH, YBaXKCHUS K
MPOIJIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUUCKUX MAaT€MaTUKOB M POCCHUKMCKON MaTEMaTUYECKOM MIKOJBI, K
MCIIOJIb30BAHUIO ATUX JTOCTHKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUSIX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCHUMCKOro Haponaa; c(HopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHUS, STUYECKOTrO TOBEJECHHUS, CBS3aHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTUKEHU HAYKU U AESATEIbHOCTHbIO YUYEHOT0; OCO3HAHUEM JIMYHOIO
BKJIaJia B IOCTPOCHHUE YCTOWUMUBOTO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUpPY, BKJIOUasl OSCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]ad, PEIICHUH, pacCyXICHUI; BOCIPUMMYHUBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUOB UCKYCCTBA.

DH3MUECKOE BOCITUTAHUE:!

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M 0e€30macHOTO 00pa3a >KHW3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO  (37I0pOBOE IMHUTaHWE, COAJAaHCHPOBAHHBIA PEXKUM 3aHATHA M OTIbIXa,
perynspHas ¢u3nueckas aKTUBHOCTH); (DU3WYECKOTO COBEPIICHCTBOBAHHS, TpHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAEATETLHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IICHHOCTH TPYIOJIOOWs; HHTEPECOM K
paznugHbBIM chepam MPoPeCCUOHATBHON IEATeTLHOCTH, CBI3aHHBIM C MATEMATHKOM U €€
MPUJIOKEHUSIMA, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mnpodeccuu u



peann30BbIBaTh COOCTBEHHbIE >KM3HEHHBIE IJIaHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTU4eCKOMy OOpa30BaHHMIO W CaMOOOpPA30BaHUIO HA MPOTSHKCHUHM BCEU >KU3HM,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKOU
HaIpPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKOW  KYJIbTYpPhl, TIOHUMAHUEM  BIUSHUS
COIMATIbHO-PKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MMPUPOAHON U COLIMATBHOM CpEebI,
OCO3HAaHWEM TJIOOATFHOTO XapakTepa 3KOJOTHYECKHX MpoOieM; OpUEHTAalMeld Ha
NpUMEHEHUE MATEMaTUYECKUX 3HAHUM U1 peIlleHUs 3aJad B 00JIACTU OKPY’KaroIIeH
Cpenbl, IUIAaHUPOBAHUSI TIOCTYNKOB W OIEHKM HMX BO3MOXHBIX TIOCHEACTBUI IS
OKPYXaKOUIEH CPEIbL.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TIOHUMAHUEM MaTEMaTUYECKON
HayKHU Kak c(hepbl 4eTOBEYECKOMN ACSTEIBHOCTH, ITANIOB €€ Pa3BUTUS U 3HAYUMOCTH JIJIs
pa3BUTUSI [IMBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKA W MaTeMaTU4YeCKOU
KYJbTYPOM KaK CpEJICTBOM MMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble pe3yJabTaThl OCBOCHHS IMPOTpaMMbl  y4eOHOTO IpeaMera
«MaremaTrKa» XapakTEepU3YIOTCS OBJIAJICHHEM YHUBEPCATHHBIMH HO3ZHABAMETbHBIMU
0eliCmBUAMU, VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeUCEUSIMU, YHUBEPCAIbHbIMU
PpeyIsIMUBHbIMU OetiCMBUIMUL.

1) Vuusepcanvuvie noznasamensuvle oeticmeusi, obecneuusarom opmuposanue
0a308bIX KOZHUMUBHBIX HNPOYECCO8 00y4arwuxcs (0ceoeHue Mmemooos NO3HAHU
OKpYHCAIOUe20 MUpa, NpUMeHeHue 102U4eCcKUx, UCCie008amebCKux onepayuti, ymMeHui
pabomams ¢ ungpopmayueii).

ba3oBble nornueckue AeUCTBUS:

e BBIBISITh W XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKKH MaTEMaTHYECKHX
00OBEKTOB, TIOHATHH, OTHOIICHWHA MEXIYy TMOHATHIAMH; (OPMYIHPOBATH
ompenencHUsT ~ TOHATHUH;  yCTaHABIWMBATh  CYIICCTBEHHBIM  TPH3HAK
KIaccu(pukanuyu, OCHOBaHUS I OO0OOIIEHWS ¥ CpaBHEHUA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH,  (HOPMYIUPOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIC U OTPUIIATEIILHBIC, CIMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBIABJISITH MAaTEMaTHYECCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPECYHS B
dakTax, MaHHBIX, HAOMIOMNCHUSIX W YTBEPKICHUSIX; NIpeajiaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUNI;
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JeNlaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTENIbCTBA MATEMATUUYECKUX YTBEPIKICHHI
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APIYMEHTALIMIO, IPUBOIUTH IPUMEPHI
U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;
BBIOMpATH CIIOCOO perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peuieHus, BBIOMpaTh HamOOJee NOAXOMAIIMNA C YYETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

bazoBeie HCCIICAOBATCIBCKHUC I[GﬁCTBI/ISII

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIIbCKUA HMHCTPYMEHT TO3HAHUS;
GopMynupoBaTh  BONPOCHL, (UKCHUPYIOIIME MPOTHBOpEYHE, MpodiemMy,
YCTaHaBIMBAaTh UCKOMOE U JIaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO ITO3ULIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, HCCIEIOBaHUE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKoro o0ObEKTa, SBJIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSMU, IPOLIECCAMU;
CaMOCTOSITENIbHO (OPMYJIUPOBAaTH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
OpOBEAEHHOIO HAOJMIOJEHUS, WCCIEOBaHUs, OLCHUBATh JOCTOBEPHOCTb
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

MIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IIpollecca, a TakKKe BbIIBUIATH
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Paborta ¢ nundopmariuei:

2)

BBISIBJISITh TeUIMTBI WH(DOpPMAIMK, JaHHBIX, HEOOXOJMMBIX IS OTBETa Ha
BOTIPOC | JISI PEIICHUS 33][a49H;
BBIOMPATh WH(OPMAIUIO M3 MCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh,
CHUCTEMATHU3UPOBATh W WHTEPIPETUPOBATH MHPOPMAIMIO PA3JIMYHBIX BUIOB U
dbopm TpeacTaBICHNUS;
CTPYKTYpUPOBaTh HWHQPOPMAINIO, MPEACTABIAThL €€ B PANIMYHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;
OIICHWBATh HAIEKHOCTH MH(POPMAITUH 110 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM
KPUTCPHUSIM.

Vuusepcanonvie = KOMMyHUKamueHwle  Oelicmeus, obecneuusaom

ChHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUWUXCHL.
OO0urenue:

BOCHIPUHUMATh U (HOPMYIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HeasiMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHS B
YCTHBIX U NMHMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS MO XOAy PEIIeHUs 3aJauH,
KOMMEHTHPOBATh MOJIYyYEHHBIN Pe3yIbTarT;

B XOJ€ OOCYXIEHHs 3aJaBaTh BONPOCHl IO CYIIECTBY OOCYXIAaeMON TEMBI,
npoOsiemMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IMOUCK
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pELIeHUs; COMOCTABISATh CBOM CYXKIEHUSI C CYXIACHUSMU APYIMX yYaCTHUKOB
auanora, 0OHapy»KUBaTh Pa3jNure U CXOJCTBO MO3UIUIl; B KOPPEKTHOU Gopme
(GopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS,

IPEICTaBIATh PE3yJbTaThl PEIICHUS 3aJauyM, SKCIEPUMEHTa, MCCIEI0BaHUA,
POEKTa; CaMOCTOSITENIbHO BBIOMpaTh (hOopMaT BBICTYIUICHUS C y4€TOM 3ajad
Mpe3eHTAINU U OCOOCHHOCTEH ayAUTOPHUU.

CoTpyAHUYECTBO:

MOHUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHANBUIYaTbHOMN
paboThl MpU pelIeHUHd Y4eOHBIX 3aJa4y; MNPUHUMATh 1€ COBMECTHOM
NEeSATEIbHOCTH, IJIAHUPOBATH OPTAHU3AIUI0 COBMECTHOM pabOThI, pacipeiemnsiTh
BHUIIBI paboOT, TOTOBApUBATHCS, OOCYXKIATh TPOIECC W PE3yJIbTaT pPadOTHI;
0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B TPYMIOBBIX ¢Gopmax padboThl (0OCyXIeHHs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbl» ¥ HHBIC); BBINOJHATH CBOIO 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOU JICUCTBUS C JAPYTHUMH YJICHAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJIa/1a B OOIIMKA NPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvnvie pezynamuenwvle Oelicmsus, obecnevusaiom @opmuposarue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranuzanus:

COCTaBJIATH ILJIaH, AJITOPUTM PCIICHUS 3addydu, BBI6I/IpaTB CIT0C00 pemcHust C

y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yU€TOM HOBOW MH(POPMAIIUH.
CaMOKOHTPOJIb:

BIIQJIETh HaBbIKAMU [MO3HABATENIBHON pe(IIEKCUM KaK OCO3HAHUS COBEPILIAEMbIX
NEUCTBUN U MBICITUTENBHBIX MPOLIECCOB, X PE3YJIbTATOB; BIAJIETh CIIOCOOAMU
CaMONPOBEPKH,  CAaMOKOHTpPOJISI  Ipolecca W pe3yjbTara  pelleHus
MaTeMaTHUYEeCKOM 3aJ1auH;

OPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPH PELICHUHU 3aJa4H,
BHOCUTh KOPPEKTUBbI B JIE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAJICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pPE3yNbTaTa LEIN U YCIOBHUSAM, OOBSACHATH MPUUUHBI
JOCTH)KEHHSI WJIM HEJIOCTH)KEHHSI PpE3YyJIbTaTOB JEATEIbHOCTH, HAXOAHTH
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Aisredpa M Hayala MaTeMaTHYECKOIO aHAJINW3a» Ha

YpOBHE

cpemHero ooOmero o00pa3oBaHMS JIOKHO OOECIeYMBaTh  JOCTHKCHHUC

cleayromux nmpeamMeTHbIX O6pa3OBaTeJ'H>HBIX PE3YyJIbTATOB!:
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10 KITACC

Yuciia 1 BbIYMCTICHUS

OnepupoBarh  MOHATUSAMH:  PAUUOHAIBHOE W JICWCTBUTEIIBHOE  YHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS JPOOb, TPOLEHTHI.

BoinonHaTh apudmMeTnyecKkrue onepaiuy ¢ pauoOHaAIbHBIMUA U JEHCTBUTEIbHBIMU
YUCIIaMH.

BoinmonusaTe npuOnMKEHHBIE BBIYUCICHUS, HCIONB3YsS MpaBWiia OKpPYIJICHUS,
JeN1aTh MPUKUJIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHI.

OnepupoBaTh NOHATUAMU: CTENEHb C LIEJBIM TOKA3aTelIeM; cTaHAapTHas gopma
3aMucH  JEUCTBUTENBLHOTO YHCIA, KOPEHb HATypajbHOM CTENEHU; HCIO0JIb30BaTh
MOJIXOIAIIYI0 (OPMY 3aMUCH JCHCTBUTENBHBIX YUCEI ISl PELICHHS TPAKTHUECKUX 33124
Y TIPE/ICTABIICHUS TaHHBIX.

OnepupoBarh MNOHATUSMHU: CHUHYC, KOCMHYC M TAaHI'€HC MPOU3BOJBHOIO YIJIA;
UCIIOJIb30BaTh 3aIlMCh IMPOM3BOJIBHOTO YIJIa 4epe3 oOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMH.

YpaBHeHNs U HEpaBeHCTBA

OnepupoBarh MOHATHUSIMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAJIBHOE, HPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
ypaBHEHHUE;

BoinonHATe 1peoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH U peElIaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BoinonHaTe mpeoOpa3oBaHMsl ILENbIX, PALMOHATIBHBIX M HUPPALUOHAIBHBIX
BBIPXEHUI W peniaTb OCHOBHBIE THUIBI LIEJIbIX, PAlMOHAJIbHBIX U HpPPaLMOHATbHBIX
YPAaBHEHUU U HEPABEHCTB.

[IpuMeHATh ypaBHEHUsS U HEPABEHCTBA /JIsi PEIICHUS MAaTEMaTHYECKUX 3ajad U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOW KU3HH.

MopenupoBaTh peajibHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABISATh BhIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 33Ja4d, MUCCIENA0BATH IIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DOyHKUMU ¥ TpaGuKHn

OnepupoBarh MNOHATUSAMU: (PYHKIMS, CMOCOObI 3anaHus (QYHKLIMH, 00JIacTh
OTIpeJIeICHUs] 1 MHOXECTBO 3HAUYCHUN (PYHKITUH, TpapuK (PYHKIIUH, B3AUMHO 0OpaTHBIC
GbyHKIHH.

OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKIMH, HYTU (PYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMM 715 pellieHrs YpaBHEHUH.

Ctpouth u uuTaTh TpadUKU JWHEWHON GYHKIWU, KBAAPATUIHOW (DYyHKIIUH,
CTETIEHHOMN (PYHKIIMH C LEJIBIM ITOKa3aTeNIeM.
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Hcnonp3oBarh rpadmku GYHKIUH 1151 KCCIIE0BAHHS TMPOLIECCOB U 3aBUCHMOCTEH
NpU PEUICHUU 3a/1a4 U3 APYTruX y4eOHBIX MPEJAMETOB W PEANbHOW KU3HH, BBIPAXKATh
dbopMyIamMu 3aBUCUMOCTH MEKIY BEIMYHMHAMHU.

Hauana MmaTeMaTH4eCKOT0 aHAIN3A

OnepupoBaThb  MOHATHUAMHU:  TOCJIENOBATEIBHOCTh,  apudmMeruueckas U
reoMeTpUIeCcKast IPOTPECCUH.

OmnepupoBaTh MOHATUSMU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUIECKAst TPOTPECCHH,
CyMMa OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM MPOrPECCHH.

3anaBaTh MOCIEI0BATEILHOCTH Pa3IMYHBIMU CTIOCOOAMH.

Hcmonp30BaTh CBOWMCTBA MOCIENOBATEIBHOCTEH W MPOTPECCHid UIS  PEIICHHS
peaybHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPALIMU HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Ijs ONMCAHUS pPealbHbIX
MPOIIECCOB U SBJICHUM, IPU PEIICHUH 3a/1a4 U3 APYTUX y4EOHBIX PEAMETOB.

OmepupoBaTh MOHATHSIMHU: OIIPECIICHNE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

11 KITACC

Yucaa 1 BBIYUCTCHUSA

OneprpoBaTh MOHATHSAMU: HATYpPaJIbHOE, LIEJIO€ YUCIIO; MCIOJb30BATh MPU3HAKU
JEJIMMOCTH LEJbIX YKCEN, Pa3J0KEHUE UYKCIIA HAa IPOCTHIE MHOXUTENIU IS PELICHUS
3a7ad4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBarh TOHATHSAMHU: JIOTapu(dM dYHCIA, NECITHYHBIE W HATypaJbHbIC
norapu@Msl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATH CBOMCTBA CTENEHU ISl MPeoOpa3OBaHMS BBIPAKEHUN; ONEPUPOBATH
MOHATUAMU: TIOKA3aTEIbHOEC YPaBHEHHWE W HEPABEHCTBO; pPEIIaTh OCHOBHBIC THIIbI
[IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonasaTe  mpeoOpa3oBaHHMs  BBIpAKEHUH,  COACpKAIIUMX  JOrapuQMbl;
OTIEpUPOBaTh TOHSATUSIMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI JIOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB.

Haxonute pemennst npoCTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CHCTEMA JIMHEHHBIX YpPaBHEHUN UM €€ pEIICHHUE;
HCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JUISl PELICHUS ITPAKTUYECKUX 3a7a4.

Haxomuts pemeHnss mpocTeMIMX CHUCTEM M COBOKYIHOCTEM PalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.
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MopaenvupoBaTh peajibHbIE CUTYallUd Ha SI3bIKE areOpbl, COCTABISATh BhIPAXKECHMUS,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI [0 YCIOBHUIO 3a/1a4M, UCCIEN0BATh ITOCTPOCHHBIE
MOJEJIN C UCIIOJIb30BAaHUEM allapara ajreopsl.

DOyHKUUM U Tpaduku

OnepupoBath MOHATUSAMHU: NTepUoANYEcKas GyHKINS, TPOMEKYTKHM MOHOTOHHOCTH
GyHKIIUM, TOYKM SKCTpeMyMa (QYHKIMHM, HauOoJblliee W HAaUMEHbIIEEe 3HAYCHUS
GyHKIIUM Ha TPOMEXKYTKE; MUCIOIb30BaTh UX JJS MCCIeAOBaHUs (YHKIUH, 3aJaHHOU
rpaduxom.

OnepupoBarh TOHATUSMU: TpadUKU MOKa3aTEIbHOM, JorapuPMUYecKol u
TPUTOHOMETPUUECKUX (YHKIMM; H300pakaTb WX Ha KOOPAUHATHOM IIJIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPAaBHEHUA U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW IUIOCKOCTH Tpa(UKU JIMHEHHBIX ypaBHEHUU H
HCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHUN.

Hcnonp30Bath rpaguku GyHKUMNA A7 UCCIEI0BAHUS MTPOLIECCOB U 3aBUCUMOCTEHN
U3 JPYTUX YYEOHBIX JUCIUILUINH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBarh MOHATUSAMH: HENpEpbIBHAS (PYHKUUSA; MNPOU3BOAHAS (YHKLHUU;
UCIIOJIb30BaTh T€OMETPUUECKUA M (U3WYECKUH CMBICI MPOU3BOJIHON AJ pelIeHus
3a1ad4.

Haxonuth mnpou3BOAHBIE AJIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH MPOU3BOJIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA MCCIENOBAaHUSA (PYHKIIMM HA MOHOTOHHOCTbH M
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOM3BOAHYIO JUI HAXOXKACHUSA HAWIYYIIETO pelIeHus B
MIPUKIIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a1a4aX.

OnepupoBarh  MOHATHUAMM:  MEpBOOOpa3HasT W MHTErpaia;  MOHHUMATH
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIT UHTETpala.

Haxomute mepBooOpa3Hble 3J€MEHTapHBIX (DYHKUMN; BBIYMCIATH HWHTErpaji o
dbopmyne Hrrorona—JleiiOnuna.

Pemares mnpuknagHele 3agauv, B TOM YHCIE COLHAAIBHO-3KOHOMHYECKOIO U
(r3MYECcKOro Xxapakrepa, CpeJICTBAMH MaTEMAaTHUYECKOTO aHAJIN3A.
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TEMATHUYECKOE IINTAHUPOBAHUE
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10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
MHoxecTBa palliOHAIBHBIX U
1 CUCTBUTENbHBIX YKCe. PaljuoHaIbHbIC 14 1 bubmorexa LHOK
A -ran https://m.edso0.ru/1568aba3
YpaBHCHHS U HEPABCHCTBA
5 Oyukuuu U rpaduku. CTeneHs ¢ HelbM 6 bubnmnoreka HOK
MOKa3aTeleM https://m.edsoo.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0il CTETICHU. 18 1 bubnnorexka HOK
WppaumnonanbHble ypaBHEHHS 1 HEPABEHCTBA https://m.edso0.ru/1568aba3
DopMyJIbl
4 T I/II:l)“OI}{]OMeT nn. Tpuronomerpuyeckue 22 1 bubmorexa LHOK
P puH-p P https://m.edso0.ru/1568aba3
YpaBHCHHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCUN 5 bubmmorexa [TOK
A porp https://m.edso0o.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bu6nuoreka [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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https://m.edsoo.ru/1568aba3
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11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n NporpamMMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
CreneHsb ¢ pallMOHATBHBIM ITOKA3aTeJIEM.
1 [TokazarenpHas ¢pynkums. [lokazarenpHbie 12 1 bubmorexa LHOK
YHICHHA. https://m.edsoo.ru/f11c4afd
YpaBHECHHUS U HEPABCHCTBA
Jlorapudmuyeckas GyHKIIHSL.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmorexa HOK
p P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckre HyHKINH U UX
3 r pa(bI/IKI/I TTpI/IFOHOMeT (bquecIIIme 9 1 bubmorexa LHOK
p P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [IOK
4 I1 I 24 1
DOHM3BOIHAL. LIPHMEHCHHE POUSBOAHON https://m.edsoo.ru/fl1c4afd
5 HuTterpan u ero npuMeHEHUS 9 bubmmorexa HOK
p p https://m.edsoo.ru/f11c4afd
. bubmuotexa [JOK
6 Cuctembt ypasHeHHii 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanwHbie 1 11ieiple yuciia 6 bubmorexa HOK
yp H https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 2 bu6nuoreka [IOK
3HAHUM https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0
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