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INOACHUTEJIBHASA 3AIIUCKA

VY4eOHblll Kypc «Anredpa M Hayajla MAaTEMaTU4YECKOI'O aHaIW3a» SBISAETCS OAHUM U3 Haubosee
3HaYMMBIX B [IpOrpaMMe CpeaHero oOuiero oo0pa3oBaHus, MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00eCTIeYuBaET
WHCTPYMEHTAJIbHYIO 0a3y ISl M3yYeHUsS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYTOdM CTOPOHBI,
dbopMHpyeT NOTHYeCKOe M a0CTPaKTHOE MBIILIEHHE OOYy4YaloIMUXCsi Ha YpPOBHE, HEOOXOAMMOM MJis
OocBO€HUsSI MH(POPMATHKHU, OOLIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH W IPYrHMX IUCHMUILIMH. B pamkax
JAHHOTO y4eOHOTO Kypca OOydwaromuecsi OBIAJEBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH,
KOTOpast POpMyJIUPYET CBOU JOCTHIKEHUS B MAaTeMaTH4eCKoU (hopme.

VYyeOublil Kypc anreOpbl U Hadaja MaTEeMaTHYECKOTO aHAJIM3a 3aKJIAJ(bIBAET OCHOBY ISl YCIEIIHOTO
OBJIQJICHUS 3aKOHAMU (DU3UKH, XUMHUH, OMOJIOTHH, TOHUMaHUS OCHOBHBIX TEH/ICHIIUI pa3BUTHUS SKOHOMUKH
1 OOIIECTBEHHON >KU3HU, MO3BOJIAET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO UCIIOIB30BaTh UX AJIA JalbHEHIIero 00pa3oBaHus U B MOBCEAHEBHOM XHU3HU. B TO
K€ BpeMs OBJIaJIecHHE aOCTPAKTHBIMM H JIOTUYECKH CTPOTUMHU KOHCTPYKUUSAMH anreOpel
MaTeMaTUYEeCKOro aHalu3a pa3BUBAeT yMEHHME HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH,
JTOKA3bIBAaTh YTBEPKIECHHUS C MTOMOIIBIO UHIYKLIUU U PACCYkKAATh JIETyKTUBHO, HUCIOIb30BaTh 0000IIEeHNE
U KOHKPETH3all1Io, abCTparupoBaHue U aHaJIOTHI0, JOPMHUPYET KPeaTUBHOE U KPUTUUYECKOE MBIILJICHHUE.

B xozne uzyuenus yueOHOro kypca «Anrebpa U Hayajla MaTeMaTHYECKOTO aHaIHM3a» O00ydaroluecs
MIOJIy4arOT HOBBIM OIBIT PEIICHUs MPUKIAAHBIX 33/1a4, CAMOCTOSTEIBHOTO MOCTPOEHUSI MaTeMaTHYECKUX
MoOJieJIell peabHbIX CHUTYyallUid, WHTEPHpPETalMy IOJTYYEHHBIX pPEIICHUN, 3HAKOMSATCS C IMpuUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCA MAaTEMAaTUYECKUMHU
OTKPBITUSMHU U UX aBTOPaMHU.

VYuebnblii Kypc 00yaiaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN pealn3yercs
KaK yepe3 yueOHbI MaTepuai, CliocOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepes3
cnenupuKy y4eOHOW NeATeNbHOCTH, TpeOylomell MpPOJODKUTENFHON KOHIEHTpAllMd BHHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKyPAaTHOCTH ¥ OTBETCTBEHHOCTH 3a MOJTYUYEHHBIH pe3yibTar.

B ocnoBe wmeTtomumkum 00yueHHss anreOpe W HavagaM MaTEeMaTHYECKOTO aHaliu3a JIEKUT
NEeSTEbHOCTHBIN MPUHIIAIT O0YUYEHUS.

B crpykrype yueOHOro kypca «Anrebpa W Hadajga MAaTeMaTHUYECKOrO AaHAJIN3a» BbIJCIEHbI
CIIEIyIOLINE COAEpPKAaTEeIbHO-METOAUYECKUEe JIMHUM: «YHucnaa W BblUKUCIEHUs», «DYHKIUU U Tpaukmny,
«YpaBHEeHHsI W HepaBeHCTBa», «Hawana marematmueckoro ananusa», «MHOxkecTBa W JorHKa». Bce
OCHOBHBIE COJIEPKATEIIbHO-METOIUYECKHE JIMHUMA H3Yy4YaloTCs Ha MPOTSHKEHUH ABYX JET OOydeHUs Ha
YPOBHE CpEAHEro OoO0IIero oOpa3oBaHUs, €CTECTBEHHO MOMOJHsA APYT Jpyra M MOCTENEHHO HACHIIIAsICh
HOBBIMH Te€MaMH U pazzaenaMu. JlaHHbIN yueOHBINA KypC SBISETCS MHTETPATUBHBIM, TOCKOIBKY OOBEIUHSET
B cebe colep)KaHHUE HECKOJIbKMX MaTeMaTHUeCKHUX AMCLUUIUIMH, TaKMX Kak anrebpa, TPUTOHOMETpHS,
MaTEeMaTUYECKUN aHallu3, TEOpHUsl MHOXXECTB, MaTeMmaThudeckas joruka u japyrue. [lo mepe Toro kak
oOyuaroniyecst OBIaAeBalOT BcE Ooyiee MIMPOKUM MaTeMaTHUYECKUM ammapaToM, y HUX TOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPUICHCTBYETCS YMEHHME CTPOUTh MaTeMaTHYeCKYI0 MOJENlb pealbHON CHUTyalluH,
NPUMEHATh 3HaHUS, TOJYYEeHHbIE MPH M3YYCHUHM Y4eOHOro Kypca, sl pEIICHHsS CaMOCTOSTEIBHO
copMyITUPOBaHHOM MaTEMaTUUYECKOM 3a/1a4H, a 3aTEM UHTEPIPETUPOBATH CBON OTBET.

CopnepxarenbHO-MeTOANYEcKas TUHUS «YUKcaa 1 BIYHCIECHUS 3aBepiiaeT (OopMHUpPOBaHIE HABBIKOB
UCIIONb30BaHUS JCUCTBUTENBHBIX 4YHCEN, KOTOpoe OBLJI0O HayaTo Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusa. Ha ypoBHe cpeanero obmero oopasoBaHusi oco0oe BHUMaHHE yJensercs (popMHpPOBAHUIO
HABBIKOB PAIlMOHAIbHBIX BBIYMCICHH, BKIIOYAIOMIUX B ce€0sl MCIOJIb30BAaHHE PAa3IMYHBIX (OPM 3alHUCH
YKClia, YMEHHE [elaTh MPUKHUAKY, BBINOJHATH NPUOIMKEHHBIE BBIYHCICHUS, OIICHHUBATH YHCIIOBBIC
BbIpaXEHMs, paboTaTh C MaTeMaTHMYECKUMHU KOHCTAaHTaMU. 3HAKOMbIE OOYYalOUIMMCS MHOXECTBa



HaTypaJbHbIX, LEJIbIX, PALMMOHAIBHBIX W JEHUCTBUTEIBHBIX YHUCEJ JIONOJHAKTCS MHOXKECTBOM
KOMIUIEKCHBIX 4HCEl. B KaKXIOM H3 OJTUX MHOXECTB pPAacCMaTpUBAlOTCS CBOWCTBEHHBIE €My
crienu(uuecKue 3aaud U olepaluu: AeJIeHUE Halle]0, ONEpUPOBaHNE OCTaTKAMU HAa MHOXKECTBE LIEJIBIX
qucel, 0coOble CBOIMCTBA pallMOHATIBHBIX U UPPALMOHAIBHBIX YHCell, apu(METUUECKHE Oepalluy, a TAKKe
U3BJICUCHUE KOPHA HAaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX 4ucel. bnaromaps
MIOCJIEIOBATEIBHOMY PAaCIIMPEHUI0 KPYyra HCIOJIB3YEMBIX YHMCEJI M 3HAKOMCTBY C BO3MOXHOCTSIMHU HX
IIPUMEHEHUS AJIs PELIeHUs Pa3IMYHbIX 3a/1a4 (popMHUpYyeTCs IMPEICTABIECHNUE O €IUHCTBE MAaTEMaTUKH KaK
HaykKu U €€ poJii B IOCTPOCHHM MOJENIEH peaJlbHOI0 MHpa, IIMPOKO MCIONb3YIOTCS O000OLIeHHE U
KOHKpEeTU3aLusl.

JIuaust «YpaBHEHUS M HEPABEHCTBA» pealln3yeTcsl Ha NPOTSHDKEHUU BCEro OOy4YEeHMsI Ha YpOBHE
cpenHero ooero o0pa3oBaHMs, MOCKOJIBKY B KaXIoM paszene IIporpamMMmbl npenycMOTPEHO pelleHue
COOTBETCTBYIOLIMX 3ahauy. B pesynbrare oOydaromuecss OBIAAEBAIOT Pa3IMUYHbIMM METOAAMM PELICHUS
pallMOHATBHBIX, HWPPALMOHAIBHBIX, I[OKA3aTeNbHbIX, JOrapu(PMUYECKUX U TPUTOHOMETPUYECKUX
YPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXKe 3anad, coaepxamux napamerpbl. [lomydeHHble ymeHUs
IIMPOKO HCHOJB3YIOTCS MpPU HCCIEeJOBaHUM (QYHKIMH C IOMOINBIO TMPOU3BOJHOM, NpU pELIeHUU
IPUKIAIHBIX 3a/a4 U 3a/a4 Ha HaXOXJAE€HUWE HauOOJbIIMX U HAaMMEHBUIMX 3HaueHuM (QyHkuuu. [lannas
coiep)KaTeNlbHasl JIMHMS BKJIIOYaeT B ce0d Takke (OpMUPOBAHME YMEHUH BBINOJIHATH Pacy€Tbl IO
dbopmynaMm, npeodpazoBaHUs PalMOHAIBHBIX, UPPALUOHANBHBIX M TPUTOHOMETPUUYECKHX BBIPAKEHHH, a
TaKXKe BBIPAKEHHH, COAEp)KallMX CTerneHu U Jorapudmsel. biaromaps unsydeHuro aiaredpanyeckoro
Marepuaiga IPOUCXOIUT JalbHeilllee pa3BUTHE aITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
o0yuvaromuxcsi, GOpMUPYIOTCSI HABBIKU JE€AYKTUBHBIX pacCyKICHUH, pabOThl C CUMBOJBHBIMU (OpMaMH,
IIPEJICTAaBJICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHUJIE PABEHCTB U HEpPaBEHCTB. AnreOpa mpesiaraer
3¢ (deKTUBHbIE MHCTPYMEHTHI AJIS pEIICHUs NPAKTUYECKHMX M €CTECTBEHHO-HAYyYHbIX 3a/ay, HarjsijaHO
JE€MOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeTOMYECKas JUHUSA «DYyHKIMHM U Tpa@UKU» TECHO IEpeIuIeTaeTcsl ¢ APYyruMu
JUHUSAMHU Y4yeOHOro Kypca, IOCKOJBKY B KaKOM-TO CMBbICNIE 3a7aéT IOCIEI0BATEIbHOCTh H3yYeHHs
MaTepuana. M3yueHnue creneHHOMH, MoKa3aTeabHO!, Jorapu)MUUECKO U TPUTOHOMETPUUECKUX (PYHKLHUH,
UX CBOMCTB M IpaMKOB, UCIIOJIb30BaHNE (DYHKUUH JUIsl pELICHUs 3aa4 U3 JPYTUX y4eOHBIX IPEIMETOB U
peaNbHON KM3HU TECHO CBA3aHO KAaK C MATEMATHYECKMM aHAIM30M, TaK M C PEIICHHEM YpPaBHEHHU U
HepaBeHCTB. [Ipu 3ToM Oosblioe BHMMaHUE yAensercs (GOpMHUpPOBAaHUIO YMEHHS BbIpakaTh (popmyaamu
3aBUCHMOCTH MEXAYy Ppa3IW4YHbIMH BEJIMYMHAMHU, HCCIEAO0BaTh IOJYYEHHbIE (QYHKIMHM, CTPOUTb HX
rpa¢puku. Marepuan 3TOH coJepXaTeJbHOM JMHMM HAlEIeH Ha pa3BUTUE YMEHUHM M HABBIKOB,
MO3BOJIIOIIMX BBIPAXKAaTh 3aBUCUMOCTU MEXAY BEJIMYMHAMU B DPA3JIMYHONW (QopMe: aHAJIUTUYECKOH,
rpagpuyeckoidl u cioBecHOM. Ero usyueHue crnocoOCTByeT pa3BUTHIO AITOPUTMHUYECKOIO MBILIUIEHUS,
CIIOCOOHOCTH K 000O0IIEHHIO U KOHKPETH3allU1, UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHast nHus «Hauana MareMaTH4eCcKOro aHanu3a» MO3BOJISIET CYIIECTBEHHO PaCIIMPUTh
Kpyr Kak MaTeMaTM4YeCKUX, TaK M HPUKIAJAHBIX 3a]ad, JOCTYIHBIX OOydaroIIMMCs, TaK Kak y HHUX
MOSABISCTCS BO3MOXHOCTb CTPOMTH TIpadUKU CIOXKHBIX (YHKIMH, ONpeNensTb HMX HauOOIbLIME U
HaVMEHBIIINE 3HAYCHMS, BBIYMCIIATH IUIOMAAN GUIYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas  conxepikarenbHas JIMHHUA ~ OTKPBIBAET HOBBIE  BO3MOXKHOCTH  IIOCTPOEHUS
MaTEMATUYECKUX MOJENIEH pEalbHbIX CUTyalluld, IO3BOJIAET HAXOOUTh HAWIydllee pEIICHUE B
IPUKIAJHBIX, B TOM 4YHCIE COLUAIbHO-D)KOHOMUYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHajiu3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOro, (OPMaJIbHO-JIOTHYECKOTrO0 U
KPEaTUBHOI'O MBbIIUIEHUS, (POPMHUPOBAHUIO YMEHUH paclio3HAaBaTh INPOSBICHUS 3aKOHOB MaTEeMaTUKHU B
HayKe, TeXHUKE M McKyccTBe. OOydarouuecs: y3HatOT O BBIAAIONINXCS pe3ysIbTaTax, MOJyUYEeHHBIX B XO€
pa3sBUTHS MaTeMaTUKH KaK HayKH, U 00 UX aBTOpax.



COI[Cp)KaTeJIBHO-MeTOI[I/I‘ICCKaﬂ JMHAA « MHOXKECTBA U JIOTHKA) BKJIIOYAET B C€6$I 3JICMCHTBI TCOpHUU
MHOKECTB M MaTEeMAaTHYECKOM JIOTMKH. TeopeTHKO-MHOYKECTBEHHBIC MPECTABICHUS MPOHU3BIBAIOT BECh
Kypc IIKOJIBHOM MaTeMaTUKU U IIpeJUlaraloT Haubosiee yHHMBEpPCAIbHBIN S3bIK, OOBEIMHSAIOIIUN BCe
pas3ziesibl MaTeMaTHKU M €€ NPHUJIOKEHUH, OHM CBS3BIBAIOT pa3Hble MaTEMaTHYCCKUE JUCHUIUIMHBI U HUX
MPUIIOKCHUA B CIUHOC LECII0C. HOBTOMY Ba>XHO OJaTh BO3MOXKHOCTbH O6y‘-IaIOH_ICMYC$I MMOHUMATh TCOPETHUKO-
MHO>KECTBECHHEBIN SI3BIK COBpeMCHHOﬁ MAaTCMaTUKNU U HUCIOJB30BATH €ro JJIs1 BBIPAKCHHUA CBOUX MBICJIEH.
JlpyruM Ba)KHbIM IIPU3HAKOM MAaTEMAaTHKU KaK HAyKHM CJIEIyeT IPU3HAaTh CBOWCTBEHHYIO €d CTPOroCTb
O6OCHOB3.HHI>1 n CJI€JO0BaHUEC OHpeI[CJ'IéHHBIM mpaBujiaM MOCTPOCHUSA HOOKA3aTCIILCTB. 3HaKOMCTBO C
3JIEMEHTAaMH MaTeMaTHYECKOU JIOTHKU CHOCO6CTByeT Pa3BUTHUIO JIOTUYCCKOI'O MBIIIJICHUSA 06yan0Lucha,
MIO3BOJIAET UM CTPOUTH CBOM pACCYXJECHHUS Ha OCHOBE JIOTMYECKUX IpaBwil, (OPMUPYET HaBBIKU
KPUTHYECKOTO MBIIIICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOrO aHalM3a» IMPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYECKOTr0 MOJCIUPOBAHUA, KOTOpbIe MpPHU3BaHbI CIOCOOCTBOBATh (DOPMHUPOBAHHIO HABBIKOB
MOCTPOEHUSI MOJIETIEH peabHbIX CUTYAIlMH, NCCIEIOBAHUS STUX MOJEJIEH ¢ IOMOIIBIO armapaTa anreOpsl
M MareMaTHYeCKOIo aHaju3a, WHTEPIPETAlMU IMOJYYCHHBIX pe3yJIbTaToOB. Takue 3aJaHus BILICTCHBI B
KaXIbIH U3 pa3/ieloB MPOrpaMMbl, OCKOJIbKY BECh MaTepuall y4eOHOro Kypca LIMPOKO UCIIOIb3YeTCs JUIs
pellleHusT MPUKIAJAHBIX 3a1a4. [Ipy peleHun peaibHbIX MPAKTHYCCKUX 3a7ad 00ydYaroIluecs pa3BUBAIOT
HAOJII0IaTeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparrpoBaThCs, HCIOJIL30BaTh aHAJIOTHIO,
000011aTh M KOHKPETU3WPOBATh IMpoOsieMy. JIesSsTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHHS
MPUKIAIHBIX 33]a4 OPraHu3yeTcsl B MpoIlecce M3YYCHHs BCEX TeM Y4eOHOro Kypca «AjredOpa W Hadania
MaTEeMaTHYECKOTO aHATIH3ay.

Ha u3yuenue yueOHOTO Kypca «Ajredpa u Havajga MaTeMaTHYECKOrO aHAJIM3a» OTBOIAUTCS 272 vaca:
B 10 xmacce — 136 uacoB (4 waca B Hememo), B 11 kmacce — 136 yacoB (4 waca B HEHEIo).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Yucsia v BbIYHCTEHUS

Paunonanpubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TIPOLEHTH, OECKOHEYHBIC
nepuoauueckue Apodu. IlpumeneHue apoOell M MPOLEHTOB JUIsl PELIEHMs] NPUKIAAHBIX 3aJad U3
pa3IUYHBIX OTPACIIe 3HAHUM U PeaIbHOM KU3HHU.

JeiicTBuTenpHbIe yncia. PanronansHbie 1 uppaloHaibHble ynciaa. ApudmeTnieckue onepamuu ¢
NEHUCTBUTENBHBIME YWCIaMU. MoOJyib JAEUCTBUTEIBHOIO 4YHCIAa M ero cBoicTtBa. [Ipubnmkénnble
BBIYMCIICHUS, [TpaBUjia OKPYIJIEHUs, IPUKUKA U OLICHKA PE3yJIbTaTa BHIYMCICHUH.

Crenens ¢ nensiM nokasarenem. bunom Herotona. Vcnonb3oBanue noaxonsuieil popmsel 3anucu
JEHCTBUTENBHBIX YHCEIT JJI PEIICHHS IPAKTUYECKUX 3a7a4d U IPEICTAaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOW CTENIEHU U €r0 CBONCTBA.

CreneHb ¢ pallMOHAJIBHBIM IIOKA3aTeleM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM I10KA3aTEIIEM.

Jlorapu¢m uncna. CoiictBa orapudma. JlecaTuunble n HaTypaJibHbIE JOrapu(QMBbI.

CuHyC, KOCHUHYC, TAaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI'€HC YMCJIOBOIO apryMEHTA.

YpaBHeHus M HEpaBEHCTBA

ToxpaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHUS. PaBHOCHIIbHBIE
YpaBHEHUS U YpaBHEHUs-caeACTBUsA. HepaBeHCTBO, penieHne HepaBeHCTBa.

OcCHOBHBIE METOJBl pEeUIeHHs] WENbIX M APOOHO-pAallMOHATIBHBIX ypaBHEHUH U HEPaBEHCTB.
MHorousieHbl OT OJTHOW MEPEMEHHON. JleneHne MHOrowieHa Ha MHOTO4YJIEH ¢ OCTaTKOM. Teopema besy.
MHorounens! ¢ nenbiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpa3oBanus YMCIOBBIX BHIPAKEHUH, COEPIKALIUX CTENEHHU U KOPHHU.

WppaunoHanbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEILIEHUS UPPALMOHATIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUs. OCHOBHbBIE METO/IbI PELICHUS T0KA3aTEIbHBIX YPAaBHEHUH.

[IpeoOpazoBanue BeIpa)ke€HUM, COAEpKALUX JIOTAPUPMBI.

Jlorapugmunueckue ypaBHeHHs.. OCHOBHbIE METO/IbI PELICHU JOrapu(PMUIECKUX YPaBHEHUH.

OcHoBHbIE TpuroHoMmerpuueckue ¢popmyisl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUH.
Pemenune TpUroHOMETpUYECKUX YPABHEHHM.

Pemenne cucrteM JIMHEWHBIX ~ypaBHEHHMH. MarTpuma CHCTEMBl JIMHEHHBIX  yPaBHECHMIA.
Onpenenutenb MaTpullbl 2X2, €ro T€OMETPUYECKUN CMBICI M CBOWCTBA, BBIYHMCIEHHUE €T0 3HAYCHUS,
IIPUMEHEHHUE ONPEAETUTENS sl pELIEHHUs] CUCTEMBI JINHEHHBIX ypaBHEHUH. Pelienne npuxiiagHeix 3aga4
C IIOMOILIbIO CUCTEMBI JINHEWHBIX ypaBHEHMI. MccienoBanne NoCTpOEHHON MOJENH € MOMOIIbI0 MaTpuIl
U ONIPEJEIUTEIICH.

[locTpoeHne maTeMaTHUYECKUX MOJENEH pealbHOM CHUTyalud C TOMOUIbI0 YpaBHEHUH W
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN M HEPAaBEHCTB K PEIICHUI0 MAaTeMaTUYeCKMX 3a/Jad U 33Jad U3
pa3IMuHBIX 00acTel HAYKU U pealbHON KU3HH.

@Oyakuuu U rpaduxkn

OyHKIMA, cocoObl 3aaHus QyHKIMU. B3anmHO oOpatHble QyHKIMU. Kommosumus QyHKImi.
I'padux pyHkuu. DmeMeHTapHbIe TpeoOpa3zoBaHus rpa@uKoOB QYHKIIHIA.

Ob6nacTh ompeneneHuss M MHOXeCTBO 3HaueHud Qynkuuu. Hynu dynkuuu. [IpomexyTku
3HAaKOMOCTOSHCTBA. UYérHpie u Heu€rHble QyHkuuu. I[lepuoanueckue ¢ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMyMmbl 1 MUHUMYMbI QyHKIMM. HanOonblnee 1 HauMeHblIee 3HaUE€HUs
GYHKIMH Ha IPOMEXKYTKE.



JluneliHas, KBaJpaTU4Has U JpOOHO-TMHEHHAas (QYHKUUH. OJEMEHTApHOE UCCIEA0BaHUE W
MOCTPOEHUE UX Tpa(UKOB.

Crenennast QyHKLUS C HATypaJbHBIM M LIENbIM ITOKa3arenaeM. E€ cBoiictBa u rpaguk. CBoiicTBa u
rpaduK KOpHs n-0if cTeneHu Kak GyHKIUN 0OpaTHON CTENEHH ¢ HaTypaJbHbIM IIOKA3aTeNIeM.

[lokazarenbHass u norapudmuyeckas (yHkuuMu, ux cBoiictBa M rpaduxu. Mcnonb3zoBaHue
rpa¢uKoB (GyHKIUHN 715 pellieHns ypaBHEHUI.

Tpuronomerpuueckas OKPYXHOCTb, ONPEAEIEHUE TPUTOHOMETPUUYECKUX (YHKIUI YHUCIOBOrO
apryMeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTM B pealbHBIX Ipoleccax U sBiIeHUsAX. [paduku peanbHbIX
3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajmu3a

IlocnenoBaTenbHOCTH, CIOCOOBI  3aJaHMsl  IOCiedoBaTelbHOCTENH. MeTon MaTeMaTH4YecKOn
UHAYKIMA. MOHOTOHHBIE U  OTpaHMYEHHBIE IOCIEAOBAaTENbHOCTH. VcTopus  BO3HHMKHOBEHUS
MaTEMAaTUYECKOr0 aHAIN3a KaK aHaIn3a 0ECKOHEUHO MaJblIX.

Apudmernueckass U reomerpuueckas INnporpeccu. beckoHedHO yObIBarolias reoMeTpuyecKast
mporpeccusi. CyMma OECKOHEYHO yOBIBAIOIIEH TeOMETpUYECKON mporpeccuu. JluHelHbld u
JKCHOHEHIUANbHBINA pocT. Uncio e. @opMyiia CIIOKHBIX IPOLEHTOB. [crosnb30BaHue MpPOrpeccuu s
pelIeHus pealbHbIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepeiBHble (GyHKIMH M UX CBOWCTBa. Touku paspeiBa. ACUMOTOTHI I'paUKOB (QYHKIUI.
CpoiicTBa (yHKIMH HENpepbIBHBIX Ha OTpe3ke. MeToJl WHTEpBAJIOB MJISi DPELICHUS HEPaBEHCTB.
[TpumeHeHne cBOICTB HeMpepbIBHBIX (GYHKUMH JUIsl pellIeHns 3aay.

IlepBas u BTOpas npousBoaHble QyHKIMKU. OnpeneneHne, reoOMeTpUUeCKUi U pU3MUECKUI CMBICI
MPOU3BOAHON. Y paBHEHHUE KacaTeNbHOU K rpaduKy PpyHKIHH.

[IpousBoaHble 31eMeHTapHbIX (yHKIMHA. [Ipou3BomHas CyMMBbl, NPOU3BEIECHUS, YAaCTHOTO U
KOMIO3UIMH (PYHKIUH.

MHnozxecTBa M JIOTHKA

MHoxecTBO, oOmepaluu HajJd MHOXECTBAMH M HUX cBoicTBa. Jluarpammsl Oilnepa—BenHa.
IIpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara AJisi OMMCAHUS PEabHBIX IPOLECCOB U SBICHMIH,
IIPU PEILIEHUH 3334 U3 APYTUX y4eOHBIX IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTHYECKOIOo OOBEKTa, CIEJICTBHE, A0Ka3aTeIbCTBO,
pPaBHOCUJIbHBIC YPAaBHEHHUSI.

11 KJIACC

Yuciaa v BLIYUCTIEHUS

Harypanbabie u nensie uncna. [IpuMeHeHne MpU3HAKOB JEIMMOCTH IENbIX YHCeN, HanOOIbIIHiA
obmuit nenutensd (nanee — HOJI) n HammensInee obmiee kpatHoe (nanee — HOK), ocratkoB mo Moysiio,
anroput™a EBKiMIa utst penieHus 3a1a4 B 1ENbIX Ynciiax.

KomrmnekcHpie yncna. AnreOpandeckas W TPUTOHOMETpUYECKass (POPMBI 3alUCH KOMILUIEKCHOTO
yrcia. ApupMeTHIECKHe Omepaluu ¢ KOMIUICKCHBIMHU YnciamMu. M300paxeHne KOMIUICKCHBIX YHCEN Ha
KOOpIMHATHON 1iockocTH. Dopmyna MyaBpa. KopHu n-oif cTernmeHM W3 KOMIUIEKCHOTO 4YHCIA.
[IpumMeHeHne KOMITIEKCHBIX YUCEI IS pelieHus (PU3NISCKUX ¥ TEOMETPUUYECKUX 3a]1a4.

YpaBHeHus M HEpaBeHCTBA

CucremMa M COBOKYIHOCTh YpPaBHCHHH W HEpPaBEHCTB. PaBHOCHIIBHBICE CHCTEMBl M CHUCTEMBI-
crencTBusl. PABHOCWIIBHBIC HEPaBCHCTBA.



OT1060p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUI C MOMOULIbI0 TPUTOHOMETPUUECKON OKPYKHOCTH.
Penienne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTENIbHbIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNs HPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIIEHUS CHUCTEM U COBOKYNHOCTEW palMOHAIbHBIX, HPPALMOHAIBHBIX,
MIOKA3aTEJbHbIX U JIOTApU(PMUUECKUX YPaBHEHUH.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITAPaAMETPAMH.

IIpuMeHeHne ypaBHEHHIH, CUCTEM U HEPAaBEHCTB K PEIICHHUIO MAaTEMAaTUYECKHX 3a7ad M 3a1ad W3
pa3IMuHbIX o0acTel HayKy U pealbHOMN )KM3HU, HHTEPIPETALNS [TOJIyYEHHBIX PE3yIbTaTOB.

DOYyHKUMH U TPaPUKH

I'papux xommosunuu QyHKuui. I'eomeTpuyeckue oOpa3bl ypaBHEHMH M HEpPaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, X CBONCTBA U IPaUKH.

I'padmueckue MeToabl pelieHUsl ypaBHEHUI U HepaBeHCTB. ['paduueckue MeTobl peleHus 3a1a4y
C IapameTpaMu.

Hcnonp3oBanue rpaduxoB QyHKIUI [Uid MCCIEAOBaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE
BO3HMKAIOT [IPU PELICHUH 3a/1a4 U3 APYTHX YUEOHBIX IPEIMETOB U PEATbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJu3a

[IpumeHeHne NPOU3BOAHON K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxosxaeHue HanboIb1Iero 1 HAMMEHbIIETo 3HaYeHU I HepepbIBHON (DYHKIIMHU Ha OTPE3Ke.

[TpuMeHeHne NpOU3BOAHON [UIsl HAXOXKACHUS HAWIYyYIIEero pelleHus B MPUKIAJHBIX 3afadax, s
OIlpeieNIeHHsI CKOPOCTH M YCKOPEHUs MpolLiecca, 3aaHHOro GopMyIIoil uian rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IlepBooOpa3Hble neMeHTapHbIX (YyHKLUH.
[TpaBuia HaxoXAEHUS EPBOOOPA3HBIX.

Wurerpan. I'eomerpuueckuii CMBbICI HHTETpana. Bbel4uMclieHHE ONpeneséHHOr0 HWHTErpaiga Io
dbopmyne Herorona-JleiiOHuma.

[IpumeHeHne nHTErpaia Juisi HaX0KASHHs IUIOIAAeH TIOCKUX GUIyp U 00bEMOB reOMETPUUYECKUX
Tell.

[Ipumeprl pemeHuit audQepeHInanbHbIX ypaBHeHUH. MaremaTtudyeckoe MOJENMpPOBaHUE
peasIbHBIX IPOLECCOB C MOMOLIBIO AU(depeHLnaNTbHBIX YPaBHEHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHBL) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKOr0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh TPAKIAHCKOW MO3UIMKU OOYYAIOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOro oOOIIeCTBa, MPEACTABICHHE O MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHHH, MPOLEIyp TPaxTaHCKOTO oOImiecTBa (BBIOOPBI, OMPOCHI U JIPYTOE),
yYMEHHE B3aUMOJICHICTBOBATh C COLUAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HMX (DYHKUHUAMH U
Ha3HAYCHUEM,;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTb POCCUHCKOM TIpa)aHCKOM HWAEHTUYHOCTH, YBAXEHHS K IPOLUIOMY H
HACTOSIIIEMY PpOCCUICKOM MAaT€MaTHKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHUKEHUSM pPOCCHUHCKHX
MaTeMaTUKOB M POCCUHCKOW MaTEMaTUYECKON WIKOJbI, MCIOJIb30BAHUE 3THX IOCTHKEHHU B JPYTUX
HayKaX, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HaHUE JYXOBHBIX II€HHOCTEH pOCCHHCKOro Hapoaa, c(hHOPMHUPOBAHHOCTb HPABCTBEHHOIO
CO3HAHUs, ITUYECKOr0 MOBEICHMS, CBSI3AHHOIO C NMPAKTHUYECKUM NPUMEHEHHEM [OCTHXKEHUN HayKu U
NesITeNbHOCTHIO YUEHOT0, OCO3HAHKE JIMYHOTO BKJIaJia B MOCTPOCHUE YCTOMUNBOTO OyAyIIEro;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHMSI:

ACTETHYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAsh SCTETUKY MaTEMaTUYECKUX 3aKOHOMEpPHOCTEM,
O00BEKTOB, 3a7a4, pEHICHUH, pacCy AeHUNH, BOCHPUUMYHBOCTD K MAaTEMaTHYECKUM aCIeKTaM Pa3IHMYHBIX
BUJIOB UCKYCCTBA;

5) pu3znyeckoro BocnuTaHMS:

c(hOpPMHPOBAHHOCTh yYMEHHUS MPHUMEHSATh MaTeMaTHYECKHWE 3HAHUS B HHTEpecax 3J0pPOBOTO H
6e3omacHOro o0Opasza >KW3HH, OTBETCTBEHHOE OTHOIICHHME K CBOEMY 3/I0pPOBBIO (30pPOBOE MHUTAHUE,
cOaJaHCUpPOBAHHBIN PEXUM 3aHATHH M OTIbIXa, peryjspHas (u3ndeckas aKTUBHOCTb), (pusnueckoe
COBEPIIEHCTBOBAHUE MTPHU 3aHATUSIX CIIOPTUBHO-03JOPOBUTEIBHON JIEATETbHOCTHIO;

6) TPYyA0BOr0 BOCIIMTAHUSA:

TOTOBHOCTh K TPYyHdy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HMHTEpPEC K pazIuyHbiM cdepam
Mpo(eCCHOHANLHOM JESITEIbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSIMHU, YMEHHE COBEPIIATh
OCO3HAHHBIA BBIOOp Oynaymieil mnpodeccun ©u peamu30BBHIBATH COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHUIO M CaMOOOpPA30BAaHHUIO HA MPOTSHKEHUU
BCEU KU3HM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTEMaTHYECKOM
HaIlpaBJIEHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA:

c(OpMUPOBAHHOCTh SKOJIOTHYECKON KyJIbTYpbl, TOHUMAHHUE BIUSHUS COIMATBLHO-3KOHOMHYECKUX
MPOLIECCOB HAa COCTOSHUE MPHUPOJHON U COIMAIBHON Ccpelbl, OCO3HAHUE TIJI00ATBLHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIeM, OpUEHTALUA Ha MPUMEHEHUE MaTeMaTH4eCKUX 3HAaHUM AJs pelIeHHs 3a1a4y B
o0J1acTu OKpY’Karollel cpepl, MIaHUPOBAHUE MOCTYIKOB U OLEHKH MX BO3MOXKHBIX MOCIEIACTBHH AJs
OKpY Karollel Cpeibl;

8) HeHHOCTH HAYYHOTI0 MO3HAHMSA:

c¢(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIEeCTBEHHOW NPAKTUKH, TIOHMMaHUE MaTEMaTHYeCKOM HayKu Kak cQepbl 4YeloBeuYecKoi



ACATCIBbHOCTH, OTaIlOB e€ pPa3BUTHA W 3HAYUMOCTU I PA3BUTHUA HHUBUIIN3allWU, OBJIAACHUC S3BIKOM
MaTeMaTHUKd M MaTeMaTUYECKOI KyJ'IBTypOﬁ KaK CpCICTBOM IMO3HAHHA MUPA, TOTOBHOCTL OCYHICCTBJISITH
MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE YieOHbIE 1eliCTBUSA

ba3oBble Joruueckue AeiicTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMaTHYECKHUX OOBEKTOB, MOHSITHIA,
OTHOUICHUHN MEXAY MOHATUAMHU, POPMYIUPOBATH ONPEICICHUS OHATHH, YCTaHABIMBATD CYLIECTBEHH bIN
MPU3HAK KJIacCU(UKAIIMKA, OCHOBAHUS JJIs1 000OIICHHS ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAIIN3a;

BOCIIPUHUMATh, (GOPMYIUPOBATb H  MPEOOpPa3OBBIBATH  CYXACHHUS:  yTBEPAUTEIbHBIE U
OTpUIIaTEIbHBIC, EAMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHEIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpPEUHs B (pakTax, JaHHBIX,
HaONIOACHUSAX W YTBEPXKACHHSIX, TpenjlaraTb KPUTEPHH JUISl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JleJaTh  BBIBOJBI C HCMOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUEHHU M, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MPOBOJAUTL CaMOCTOSITENIBHO [I0KAa3aTelbCTBA MATEMATHYECKUX YTBEPKICHUM (MpsMble U OT
MPOTUBHOT0), BBICTPAWBATh apTyMEHTAIMIO, MPUBOIUTH MPUMEPHI M KOHTPIPHMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh CHoco0 perieHus y4eOHOW 3amauu (CpaBHMBATh HECKOJIBKO BAapHUAaHTOB pEIICHUS,
BBIOMpATh Han0oJIee MOAXOSIINN C YIETOM CAaMOCTOSTEIBHO BBIJICICHHBIX KPUTEPHEB).

ba3oBble HcciegoBaTebCKUeE AeHCTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUA HMHCTPYMEHT TO03HAHUA, (HOPMYIUPOBATH
BOIPOCHI, (GUKCUPYIOIIKE MPOTHBOPEUHE, MPOoOIieMy, yCTaHABIMBAaTh UCKOMOE M JIaHHOE, (DOPMHPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOKO MO3ULIMIO, MHEHHUE;

MPOBOJAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIICIOBAHUE MO YCTAHOBIICHUIO
O0COOCHHOCTE MaTEMaTHYECKOTO OOBEKTa, SBJICHMS, MPOLIECCA, BBIABICHHUIO 3aBHCHMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMH, POIIECCAMH;

CaMOCTOATENHHO (OpMyNIHpPOBaTH OOOOIIEHHWS U BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIOACHUS, WCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH IIOJYYEHHBIX PpPE3YyJbTAaTOB, BBIBOJAOB U
000O0IIIEHNH;

MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOLIECCA, & TAKKE BBIIABUIATH MPEAIOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBUSX.

Pabora ¢ nndgopmanueii:

BBISBIIATH Je(OUIUTHI HH(GOPMAIINH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOIIPOC U VIS PEIICHUS
3aJ1a4M;

BBIOMpATh HHPOPMAIHIO U3 UCTOYHUKOB Pa3JIMYHBIX THUIIOB, aHATM3UPOBATh, CUCTEMATU3UPOBATh U
WHTEPIPETUPOBATH HH(GOPMAIIMIO PA3JIMYHBIX BHJIOB U (OPM MPEACTABICHHUS;

CTPYKTYPUPOBAaTh HH(POPMAIIMIO, TMPEACTABIATh €€ B pPa3IuvHbIX (OpMax, HLTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh HH(OPMAITUH IO CAMOCTOSATEILHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKkaTHBHBIE YHHBepcajbHbIe YUeOHbIe 1eiicTBUS
OO0menue:



BOCIIPUHUMATh U (HOPMYJIMPOBATH CYXkJIE€HUS B COOTBETCTBUM C YCIOBHSMH U LEISIMH OOLICHMUS,
SCHO, TOYHO, I'PaMOTHO BBIpaXaThb CBOK TOYKY 3pEHMsS B YCTHBIX M INUCbMEHHBIX TEKCTaX, /1aBaTb
MOSICHEHHUS 110 X0y PEILIEHUs 3a1auld, KOMMEHTUPOBATD [IOJyUEHHBINH PE3YyJIbTaT;

B X0JIe 00CY>KJE€HUS 3aJlaBaTh BONPOCHI IO CYILECTBY 00CYXJaeMOi TeMbl, IpOoOIeMBbl, peraeMon
3aJauy, BBICKa3blBaTh MWJIEM, HALIEJICHHbIE HA IIOMCK PELIEHMs], CONOCTAaBJIATH CBOM CYXJIEHHUS C
CYXJCHUSAMU JpPYI'MX YYaCTHMKOB Juajnora, OOHapy’>XuMBaThb pa3jIMYMe€ M CXOJACTBO IO3ULUH, B
KOppeKTHOH popme (hopMyIHpoBaTh pa3HOINIACHS, CBOU BO3PAKEHUS;

IOPEICTABJIATh  PE3yJbTaThl pELIEHUs 3aJaud, OJKCIEpPUMEHTa, MCCIEeNOBaHUs, IPOEKTa,
CaMOCTOATENbHO BbIOMpaTh (opMar BBICTYIUIEHMSI ¢ y4€TOM 3ajay IMpPEe3eHTAalud M OCOOEHHOCTEN
ayJJUTOPHH.

PeryasiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe 1eiicCTBUSA

Camoopranu3anus:

COCTaBJIAThH IIJIaH, QJITOPUTM pELICHUs 3a7auu, BIOMpPATh CIOCOO pEelIeHUs ¢ Y4ETOM MUMEIOLIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUHN C
y4€TOM HOBOW MH(pOpMaIuy.

CaMOKOHTPO.1b, IMOLMOHAIbHBIN HHTEJIEKT:

BJIaJIeTh HaBbIKAMM I103HABATENBbHOM peduieKCUU KaK OCO3HaHMs COBEpLIAEMBbIX JAEHCTBUH H
MBICJIUTEJIBHBIX TPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCO0AMU CaMOIPOBEPKH, CaMOKOHTPOJIS
npoliecca U pe3ysbTaTa pelleHHss MaTeMaTHUeCKOH 3ajjauu;

NpeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 33a/1a4M, BHOCUTh KOPPEKTUBBI
B JICATENbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJIEHHBIX OLIMOOK, BBISABIECHHBIX
TPYIHOCTEN;

OLIEHMBATh COOTBETCTBHME PE3yJbTaTa LEJIU M YCIOBUSIM, OOBSACHATh NMPUUUHBI JTOCTHIKEHUS WIIH
HEJOCTH)KEHUS PE3YJIbTaTOB AEATEIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh U UCIOJIb30BaTh PEUMYIIECTBA KOMaHIHOM U MHIUBUAYAIbHON pabOThl NpU pELICHUN
y4eOHBIX 3ajja4, IPUHUMATh 1I€Jb COBMECTHOM I€ATEIbHOCTH, IIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpenensTh BHUIbI PabOT, OroBapuUBaTHCA, OOCYXKIaTh IPOLECC U Pe3yabTaT padoThl,
0000111aTHL MHEHUS HECKOJBbKHUX JTIOAEH;

y4acTBOBaTh B TPYMIIOBBIX (popMax padboThl (00CYKAEHHS, 0OMEH MHEHUI, «MO3IOBbIE IITYPMbDY U
UHBIE), BBINOJHATH CBOIO YacTb pabOThl MU KOOPAMHHUPOBATH CBOM JEHCTBUS C JPYIMMHM WIEHAMHU
KOMaH/1bl, OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPHSIM, cHOpMYIMPOBAHHBIM
y4aCTHUKaMU B3aUMO/IEHCTBUS.

INPEJAMETHBIE PE3YJIbTATbBI

K xonity oOydenus B 10 kiaacce oOyJarOIIMIACs MOJYYHUT CICTYIONTUE TPEAMETHBIE PE3yJIbTATHI MO
OTIICJTPHBIM TeMaM paboueil mporpamMmbl y4eOHOTO Kypca «Ajrebpa W Hadala MaTeMaTHYECKOTO
aHaIu3a»:

Yucaa v BLIYUCIIEHUS:

CBOOOJTHO ONEPHUPOBATH MOHATHIMH: PAMOHAIBHOE YHUCII0, OECKOHEYHAsI MepUuoArdecKas IpoOb,
MPONEHTHI, UPPAlMOHATIBLHOE YHUCIO0, MHOXECTBA pallMOHAJIbHBIX WU JCHUCTBUTENIBHBIX YUCEN, MOIYJb
JIEMCTBUTEILHOTO YHCIIA;

OPUMEHATH IpOOH U MPOLEHTHI JUIsl PELICHUs IPUKIAIHBIX 3a7ad U3 pa3IMYHbIX OTpaciieil 3HaHUH
U peajbHOM KU3HU;



NPUMEHSTh NMPUOJIMKEHHBIE BBIUUCICHUS, PABUIIA OKPYTJIEHUS, MPUKUJIKY U OLEHKY pe3yJbTaTa
BBIYHCJICHUH;

CBOOOJHO OMEPUPOBATH MOHATUEM: CTENEHBb C IEJIBIM MMOKAa3aTeIeM, UCIOIb30BATh MOIXOSAIIYIO0
dbopMy 3anucu AeHCTBUTENBHBIX YMCEN AJIS pEeLIeHHs MPAKTUYECKHX 3a7ay U MPeACTaBICHUS TaHHBIX;

CBOOOJHO OTMEPUPOBATH MOHATHEM: apPU(PMETUUYECKUM KOPEHb HATypaJIbHOU CTEIECHH;

CBOOOJIHO OMIEPUPOBATH MOHATUEM: CTENIEHDb C PAIIMOHATBLHBIM ITOKAa3aTEeIeM;

CBOOOIHO OMEPUPOBATH MOHATUSAMU: JIOTApU(M YHCIIA, AECITUUHBIC U HATYpalIbHBIC JOTapU(PMBI;

CBOOOIHO OMEPUPOBATH MOHATUSIMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

OTIepUPOBATH MOHIATHIMH: APKCUHYC, aDKKOCHUHYC U apKTaHT€HC YUCIOBOT'O apTyMEHTA.

YpaBHeHHs U HepaBeHCTBA:

cBOOO/JIHO ONEpPUPOBaTH MOHSTUAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIC
YpaBHEHUS U YPaBHEHUSI-CIEIACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3IUYHbIE METObl PELICHUS PallMOHATIBHBIX M IPOOHO-pAlMOHANBHBIX ypaBHEHUH,
MIPUMEHSATH METO/I MHTEPBAJIOB JIJIsl PEILICHUSI HEPABEHCTB;

cBOOO/IHO OIEpPHPOBATh MOHATHUSIMHU: MHOTOUWIEH OT OJHOW MEPEMEHHOM, MHOTOYJIEH C LIEJIbIMU
Kod(purreHTaMu, KOpHU MHOTOYJIEHA, TPUMEHSTh ACJIEHHEe MHOTOYIeHa Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u reopemy Buera ni1s pemenus 3anay;

cBOOO/IHO OINEpUpPOBaTh MOHATUSMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpHIla, OMpPEeIeUTeNlb
MaTpuipl 2 X 2 U €ro reoOMETpUYECKUM CMBICI, MCIIOJIb30BATh CBOWCTBA OmpenenauTens 2 X 2 nid
BBIYMCIICHUS €r0 3HAYEHHUsI, IPUMEHATh ONPEACIUTENN AJI1 PEIICHHUs] CUCTEMbI JINHEWHBIX YpaBHEHUH,
MOJICJIMPOBAaTh peajbHblE CUTyallud C T[OMOULIBIO CHUCTEMbl JIMHEWHBIX YPAaBHEHUM, MCCIIE0BaTh
MIOCTPOEHHBbIE MOJENIN C TIOMOIIBI MaTpHIl U OINpEeNeNuTeNel, HHTEPIPETUPOBATh IOJyYEHHBIN
pe3yJibTar;

HCTIOJIb30BaTh CBOMCTBA IEHCTBUI C KOPHSAMHU ISl MPE0OPa30BaHUS BhIPAKECHHUI;

BBITMIOJIHATG MPEOOpa30BaHUsl YMCIOBBIX BBIPAXKEHUH, COAECPKAIIUX CTENEHU C PAMOHAIBHBIM
[IOKa3aTeleM;

MCIIOJI30BaTh CBOMCTBA JIorapu(PMOB JiJ1st TpeoOpa3zoBaHusl JOTapUPMUUECKUX BBIPAKEHUN;

CBOOOJHO OMEpPUPOBATH MOHATHSAMU: HpPpALMOHANbHBIC, MOKa3aTeJIbHbIE W JOrapuMuUecKue
ypaBHEHUS, HAXOAUTh UX PEHICHUS C MOMOIIBIO PABHOCHIIBHBIX MEPEXO0JI0B MIIM OCYIIECTBIISIS IPOBEPKY
KOpHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHUE hopmybI JUIS npeoOpa3oBaHus
TPUTOHOMETPHUUECKHUX BBHIPAKEHUI;

CBOOOJHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, MPUMEHSTh HEOOXOIUMBbIE
(bopMyJIBI TSI pelIeHUs OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPABHEHUM;

MOJICIUPOBATh peajbHble CHUTyallMH Ha S3bIKE anreOpbl, COCTABIATh BBIPAKEHHS, ypaBHEHUS,
HEPABEHCTBA 110 YCIIOBHIO 3a/1a4d, MCCIEA0BAaTh IOCTPOEHHBIE MOJEIH C HCIOJb30BAHHEM ammnapara
anreOpsl.

®Oyaknuu u rpadukn:

cBOOOIHO ONEpUPOBATh MOHATUAMU: (YHKIHS, CHOCOOBI 3a7aHus (YHKIUH, B3aUMHO OOpaTHBIE
byHKIMH, KOMMO3UIMSA (QYyHKUMHA, Trpaduk (QyHKUIUH, BBIIOIHATH JJIEMEHTAapHBIE MPEeoOpa3oBaHUS
rpadukoB HyHKIINIA;

cBOOO/IHO ONEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEICNICHUS U MHOXKECTBO 3HAYCHUU (YHKIIMH,
HYJU (GYHKIIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA,

cBOOO/IHO OMEpUPOBaTh MOHATHUAMU: YETHBIE W HEUYETHbIE (YHKUWU, Nepuoanyeckue (yHKIUH,
MPOMEKYTKM MOHOTOHHOCTH (PYHKIMH, MAKCUMyMbl W MHHHUMYMBl (DYHKIIMM, HauOOJbIIee U
HauMEHbIlIee 3HaUeHne QYHKIIUN Ha TPOMEXKYTKE;



cBOOO/IHO OIIEPUPOBATH MOHATUSAMU: CTENIEHHAs (PYHKLHS C HaTypalbHBIM U IIEJIBIM [TOKA3aTEeNIEM,
rpaguk CTeNeHHOH (QyHKIMM ¢ HaTypaJbHBIM U LIEJBIM MOKa3aTeleM, rpaduK KOpHS N-Oi CTENEHH Kak
(GyHKIIMM 00paTHOM CTENEHHU C HaTypaJbHbIM IIOKa3aTeleM;

ONepUPOBaTh MOHATHSMU: JHUHEHHas, KBaJpaTU4Has U APOOHO-IMHEHHas (YHKIMHU, BBIIOJIHATH
3JIEMEHTApHOE UCCIIEI0BAaHUE U TOCTPOEHUE UX I'PaUKOB;

cBOOO/IHO OIIEpUPOBATh MOHATHAMM: TIOKa3aTeabHas U Jorapudmuueckas QyHKLIUHU, UX CBOMCTBA U
rpauKH, UCIOIb30BaTh UX IpaQUKy AJIs PELICHUs ypaBHEHUI;

CBOOO/IHO  ONEpUPOBaTH IOHATHUAMU: TPUTOHOMETPUYECKAs  OKPYXKHOCTb,  OIpEAEICHHE
TPUTOHOMETPUUYECKUX (PYHKLIMI YHNCIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipaduku (GyHKUUI Uil UCCIIEOBAHUS IPOLECCOB M 3aBUCUMOCTEN IpU PELICHUU
3a7iay U3 Jpyrux y4eOHbIX MPEIMETOB U peaslbHOM KM3HHU, BBIPAXKATh (OPMYJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

Havana MaTeMaTH4eCKOro aHaJIM3a:

CBOOOIHO ONEpUpOBaTh MOHATUAMU: apu(MeTHdecKas M TEeOMETpUYEcKas IpOrpeccus,
0eCcKOHEYHO yOBIBaIOIIasl FeOMETpUUECKasl IPOrpecChs, JIMHEHHBIN U AKCIIOHEHIMANIBHBINA pOCT, hopMyia
CJIO’KHBIX IIPOLIEHTOB, UMETH NPEACTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh IPOTrPECCUU AJIS PELICHMS] pEalIbHBIX 3a7a4 IPUKIIATHOIO XapaKTepa;

CBOOOJHO OIIEpUPOBAThH HOHATUSAMHU: IIOCJIEI0BATENBHOCTbD, CIOCO0bI 3aJaHus
IIOCJIEIOBATEIIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBbIE IOCIEN0BAaTEIBHOCTH, IIOHUMaThb OCHOBBI
3apOXKJICHHUsI MAaTEMaTHUECKOro aHalIN3a KaK aHalIu3a 0€CKOHEUHO MaJlbIX;

CBOOOJIHO OIEpUPOBaTh MOHATHAMMU: HENpPEpbIBHbIE (DYHKIIMU, TOUKH pa3pbiBa rpaduka GyHKIUY,
acCUMNTOTHI Tpaduka QyHKINU;

cBOOO/IHO OIEepUpOBaTh MOHATHEM: (DYHKIUS, HENpEpbIBHAs HAa OTpe3Ke, MPUMEHATh CBOICTBa
HENpepbIBHBIX GYHKUUHI U1 pelIeHus 3a1ad;

cBOOO/IHO ONEpUPOBATh MOHATHSAMU: IE€pBas U BTOpas NPOU3BOAHbIE (PYHKLMHU, KacaTeiabHas K
rpaduky QyHKIUU;

BBIUUCIISITH TPOU3BOJHBIE CYMMBI, IPOU3BEACHUSI, YACTHOTO U KOMIIO3ULIUHU JBYX (DyHKIUH, 3HATH
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh FT€OMETPUUECKUN U PU3NYECKUI CMBICI IPOM3BOAHOM /IS pELIEHUs 3a/1a4.

MHoskecTBa 1 JTI0THKA:

cBOOO/IHO OIIEpPUPOBATh MOHATUSIMU: MHO>KECTBO, OTIEpALlUU HAJl MHOXECTBAMH;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapaTr Jid ONHCAHMs PpEaJbHBIX IPOLIECCOB U
SIBJICHUI, TP pELIEHUH 3a7a4 U3 APYTuX y4eOHBIX NPEAMETOB;

CBOOO/IHO ONEpUPOBATH IMOHATUSMU: OIPEJEIIEHUE, TEOpeMa, YpaBHEHHE-CIEACTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00beKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHMSI U HEPABEHCTBA.

K xonuy oOyuenus B 11 ki1acce o0y4aromuiics MOJIy4UT CIEIYIOIINE IPEAMETHBIE PE3YJIbTAThI 110
OTAEIbHBIM TeMaM paloueil mporpaMmsl y4eOHOro Kypca «Amnrebpa M Hadala MaTeMaTH4eCKOro
aHaIM3a»:

Yucia v BEIYHCIICHHUSA:

CBOOOJIHO ONEpUpOBaTh MOHATHAMHU: HATYpajJbHOE M LIEJI0€ YUCIIO, MHOKECTBA HATYpaJbHBIX U
LEJIBIX YMCEJI, UCII0JIb30BaTh MpU3Haku aenuMocty nenslx yucen, HOJl u HOK natypanpHbIX yncen s
peleHus 3a1ad, IpUMEHATh alroput™ EBximaa;

CBOOOJJHO OIEpUpOBaTh IMOHATHEM OCTaTKa [0 MOAYJIO, 3alHChIBaTh HaTypajlbHble 4YMCIA B
pa3IMYHBIX O3ULMOHHBIX CUCTEMAX CUHUCIICHMS,



CBOOO/IHO OIEpPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHMCIO U MHOXXECTBO KOMIUIEKCHBIX YHCED,
IPEJCTaBIATh KOMIUIEKCHBIE YHCla B ajareOpandyeckoil M TPUTOHOMETpHUYECKOH (opme, BBINOJIHATH
apudmMeTnyecKue onepauuy ¢ HUMU U U300pakaTb Ha KOOPAMHATHOM IIIIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH TMOHATUSIMU: HpPpPALMOHANIbHBIE, IOKa3aTeabHbIE M Jorapudmuyeckue
HEPAaBEHCTBA, HAXOJUTh X PELIEHUS C TOMOLIbIO0 PABHOCHIIBHBIX IEPEXO/IOB;

OCYILECTBIIATh OTOOP KOPHEH NPH pEeIIeHUH TPUTOHOMETPUUECKOIO YPAaBHEHUS;

CcBOOO/IHO OIEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHITh HEOOXOAUMBIE
(GopMyJIbl ISl peIlIEHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEpUPOBATH IOHATHSAMM: CUCTEMA M COBOKYIHOCTb YpPaBHEHMM U HEPAaBEHCTB,
PaBHOCUJIbHBIE CHCTEMbl M CHUCTEMBI-CIEJCTBUS, HAXOIUTh PEIIEHHs CUCTEMbl M COBOKYIHOCTEMH
paloHaIbHbIX, HPPALIMOHATIbHBIX, IOKA3aTEJIbHBIX U JIOrapu(pMUUECKUX YPAaBHEHUIN U HEPABEHCTB;

pemiaTb ~ palMOHAlbHble,  HMppALMOHANbHbIE,  [OKa3aTelbHbIE,  JIOrapupMHUUECKHEe U
TPUTOHOMETPUUYECKUE YPABHEHUSI U HEPABEHCTBA, COACPIKALUE MOIYJIN U TapaMeTphl;

OPUMEHSTh IpadUuecKue MeTOIbl Ui PELIeHUs ypaBHEHHUH U HEPaBEHCTB, a TakXke 3a1ad c
napaMeTpamu;

MOJIETUPOBaTh peaJIbHble CUTYallMM Ha S3bIKe alreOpbl, COCTABIATh BbIPAKEHHs, YpPaBHEHUS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/lauu, UCCIIEI0BATh IOCTPOCHHbBIE MOJIENH C UCIOJIb30BaHUEM
anmnapara ajareOopsl, HHTEpIPETUPOBATh OJYyUYSHHBIH Pe3ysbTaT.

DOyHkuuu U rpagukn:

CTPOUTH I'paMKU KOMIO3ULIUHN (QYHKLIHH C MMOMOILBIO 3JIEMEHTApHOTO MCCIIEOBAaHUS U CBOMCTB
KOMITO3UIIMH ABYX (DyHKIIMIA;

CTPOMUTb F€OMETpUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPANHATHON IJIOCKOCTH;

CBOOOJIHO OIIEpUPOBATh MOHATUAMHU: IpaUKU TPUTOHOMETPUUECKUX (QYHKLUH;

IPUMEHATh QYHKIMU JUIsl MOAETUPOBAHUS U UCCIIEIOBaHMSI pealIbHbIX IPOLIECCOB.

Hayajia MaTeMaTH4YeCKOI0 aHAIN3A:

UCIOJIb30BaTh IPOU3BOIHYIO JIUISl UCCIIEN0BAaHUS (PYHKIIMA HA MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOAUTh HauOoJbIIEE U HAUMEHbIIIEE 3HAUEHUsI (PYHKLIMU HETIPEPHIBHOM HA OTPE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKICHHS HAUIYUIIEro PeIieHUs B IPUKJIAJHbIX, B TOM YUCIIE
COLIMAIbHO-?PKOHOMHUYECKHX, 3a/Jayax, JJs ONpEAeJeHHUs] CKOPOCTH M YCKOpPEHHs Ipoliecca, 3aAaHHOTO
bopMyIoit unu rpagurom;

cBOOO/IHO ONEpUPOBATH MOHATUAMHU: IIepBOOOpa3Has, OMNPEACIEHHBIM HWHTErpal, HaXOJUTb
1epBooOpa3Hble AEMEHTAPHbIX QYHKIUI U BBIYUCISATH UHTErpai 1o popmyie Herorona-Jleltonuna;

HaXOAUTH IUIOLIAIU TUIOCKUX (PUTYp 1 0OBEMBI TE ¢ MOMOIIbIO UHTErpaa;

UMEThb MpPEJCTaBI€HHE O MaTeMaTH4YeCKOM MOJEIUPOBAHMM Ha IPUMEpPE COCTABICHUS
muddepeHaibHbIX ypaBHEHHIH;

pemiaTh MPHUKJIAJHbIE 3aJaud, B TOM YHCIE COLMAIbHO-?KOHOMHUYECKOTO M  (PU3MUECKOro
XapakTepa, CpeAICTBaMU MaTEMAaTHYECKOT0 aHAJIN3A.
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