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[MOSCHUTEJIbHA A 3ATINCKA

VYueOHblii kypc «Anredpa M Hayalia MaTEMaTHMUYECKOIrO aHallu3a» SBISIETCS OJAHMM W3 HauOojee
3HAYUMBIX B MPOTpaMMe CpEIHEero oO0Iero oOpa3oBaHMs, IMOCKOIBKY, C OJHOH CTOpPOHBI, OH
o0ecrnieurBaeT HHCTPYMEHTAIbHYIO 0a3y JJisi U3YUYEeHHUS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JIpyrou
CTOPOHBI, (POPMHpPYET JOTUIecKOe U aOCTPAKTHOE MBINUICHHE O0YYAIOIINXCS Ha YPOBHE, HEOOXOAMMOM
U1 OCBOCHHSI M”H(GOPMATUKHU, OOIIECTBO3ZHAHMSI, HICTOPUHU, CJIOBECHOCTH M IPYTUX NUCUUIUIMH. B pamkax
JAHHOTO Y4YeOHOro Kypca OOydaromiuecs OBJIAJICBAlOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HAYKH,
KoTopasi GOpMyIHUPYyeT CBOH TOCTHXKEHUSI B MaTeMaTU4ecKoil popme.

Y4eOHbIi Kypc anreOpbl ¥ HaYaI MaTEMaTHYECKOTO aHaIM3a 3aKJIaJbIBaeT OCHOBY JIJISl YCIICIITHOTO
OBIIQJICHHUS] 3aKOHaMH (HU3UKU, XUMHUH, OHOJOTMH, TMOHMMAaHHUS OCHOBHBIX TEHICHIIMNA pa3BUTHUS
HSKOHOMHKH ¥ OOIIECTBEHHOW J>XM3HH, IO3BOJIIET OPHEHTUPOBATHCSA B COBPEMEHHBIX HU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO MHCIIONB30BaTh HMX JUIsl JajbHeHIIero oOpa3oBaHUs U B
HOBCGILHGBHOﬁ xm3uu. B TO ke BpEMA OBJIAACHHUC a6CTpaKTHI>IMI/I U JIOTUYCCKHU CTPOTrUMH
KOHCTPYKUHUSAMHU anreOpbl 1 MaTeMaTHYeCKOro aHalli3a pa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
O6OCHOBI)IB21TI) HCTHUHHOCTb, JOKa3bIBaThb YTBCPKACHHA C IOMOIIBIO HWHAYKIOUHW W PaCCyKIAATb
JeNyKTUBHO, MCIIOIb30BaTh 0000IIEHNE U KOHKPETH3aIUIo, a0CTparupoBaHrue U aHaloruio, Gpopmupyer
KpPCaTUBHOC U KPUTUYCCKOC MBIIIJICHUC.

B xone u3ydeHnus yueOHOro Kypca «AnreOpa ¥ Haualda MaTeMaTHYECKOr0 aHajan3a» o0ydaroluecs
IMOoJIy4JaroT HOBBII OIIBIT PEIICHMA MPUKIAAHBIX 3ada4, CAMOCTOATCIIBHOIO MOCTPOCHUA MAaTEMATUICCKUX
MoJieTiell peanbHBIX CHUTYyalllii, MHTEPHpEeTalii TMOJYYCHHBIX PpEeIICHHH, 3HAKOMATCA C MpUMEpaMH
MaTEMATHYCCKUX 3aKOHOM€pHOCTCﬁ B IpHUPOJAC, HAYKEC N UCKYCCTBC, C BBIJAIONIUMHUCA MAaTCMAaTUYCCKUMHU
OTKPBITHSMH U UX aBTOPAMH.

VY4eOHblIil Kypc 00s1ajaeT 3HAaUUTEIbHBIM BOCIIUTATENbHBIM OTEHIIUATIOM, KOTOPBIN peaanu3yercs Kak
gyepe3 yuyeOHBIH MaTepuall, criocoOCTBYIOMMK (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4epes
cnenuuky ydyeOHOW ACATENBHOCTH, TPEOYIOMIEH NPOJOJDKATEILHON KOHIEHTpPAIMd BHUMAaHMUS,
CaMOCTOSITENTLHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a TOJYYCHHBIN pe3ysbTar.

B ocHoBe Merommku o0OyueHus anreOpe W HayajllaM MAaTeMAaTHYECKOTO aHaiu3a JISKHUT
NesITeNbHOCTHBIN MPUHIIUI O0yUYEeHHUSI.

B crpykType yueOHOTO Kypca «Anredpa W Havajlia MaTEMaTHYECKOTO aHalIN3a» BBIIEICHBI
CIIEyIOIINEe COJepKaTeIbHO-MEeTOquUecKre JuHUK: «Hucna u BeluucIeHus», «DyHKIUNU U TpaQuKm,
«YpaBHeHHsT U HepaBeHCTBay, «Havama maremarnueckoro ananusa», «MHOXXecTBa W Joruka». Bce
OCHOBHBIE COJIEpKATENbHO-METOAMYECKAE JTUHUM U3Y4YalOTCsS HA MPOTSDKEHWU JBYX JIET OOydeHHUs Ha
YPOBHE CpeHEero O0IIero 00pa3oBaHus, €CTECTBEHHO JOMOJHSS IPYT Apyra M MOCTENICHHO HACHIIIAsCh
HOBBIMU TeMaMH U pasfenamu. J[aHHBIM y4eOHBIH Kypc SIBISIETCS WHTETPATHUBHBIM, ITOCKOJIBKY
O6TJ€I(I/IH$I€T B cebe COACPKAHUEC HECKOJBKHX MATCMATHYCCKUX JUCHUIITIMH, TAKHUX KakK a.nre6pa,
TPUTOHOMETPHS, MAaTEMaTUYECKUI aHaIN3, TEOPHsl MHOXECTB, MaTeMaTU4eckasl Joruka u apyrue. Ilo
Mepe TOro Kak OOydJaroIuecs: OBJaJCBAIOT BCE OoJiee MMPOKUM MATEMAaTHYECKHUM allmapaToM, y HHUX
MOCNeA0BaTeNbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEMAaTHYECKYI) MOJIElb
peasibHOM CHUTyalluM, MPUMEHSTh 3HaHMSI, MOJyY€HHBIE MPHU U3YyYEHHH Y4eOHOro Kypca, JUIsl pelIeHUs
CaMOCTOSITENTFHO C(hOPMYTUPOBAHHON MaTeMaTUYECKOHN 3a7auu, a 3aTeM UHTEPIPETUPOBATH CBOU OTBET.

ConeprkarenbHO-MeToAuuecKast TUHUS «Yucna U BEIUUCICHUS 3aBepiiaeT (OpMHUPOBAHNE HABBIKOB
WCIIONIb30BAaHUsl JICUCTBUTENBHBIX YHCEN, KOTOpoe OBLI0O HA4yaTo Ha YpPOBHE OCHOBHOTO OOIIEro
obOpasoBanms. Ha ypoBHe cpemnero obmiero oopazoBanusi ocoboe BHUMaHHE ynemseTcs (HOpMUPOBAHHUIO
HaBLIKOB pPAallMOHAJIbHBIX BBIHHCHGHHﬁ, BKIIFOYAOIIUX B C€6$I HCIIOJIb30BAHUC PA3JIMYHBIX q)OpM 3aIlinucu
quclia, YMEHHUE JeJaTh MNPUKUIKY, BBIIOJIHATH MNPUONMKEHHBIE BBIUMCICHUS, OLICHUBATh YHCIIOBBIE
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BBIp@)XEHUS, paboTaThb € MaTeMaTWUYeCKMMU KOHCTAHTaMM. 3HAKOMble OOY4YarOUIMMCS MHOKECTBa
HaTypaJIbHbIX, LENbIX, pAlUOHAJIbHBIX M JICHCTBUTEIIBHBIX YHUCENl JOINOJIHAIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YMcel. B KakIoOM U3 53THX MHOMKECTB pPAacCMAaTPUBAIOTCA CBOWCTBEHHBIE €MY
cnenn(puyeckue 3a1a4y U ONepaliu: JAeJICHUEe HaIell0, ONIEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEITBIX
qucen, ocoOble CBOMCTBA PAllMOHAIBHBIX M HpPpallMOHAIBHBIX YHCEN, apu(METHUeCKUue omepaluu, a
TaK)K€ HW3BJICYEHHE KOpPHS HATypaJlbHOM CTENEHM Ha MHOMKECTBE KOMIUIEKCHBIX uucen. biaromaps
IIOCJIE0BATEIBHOMY PACIIMPEHUI0 KPYra HCIOJIb3YEMBIX YHUCENl M 3HAKOMCTBY C BO3MOYKHOCTAMH HX
NPUMEHEHHS [T PeIICHUs Pa3InYHbIX 3a/1a4 (GOpMUpPYETCs IPEICTABICHHE O €IUHCTBE MATEMAaTUKU KaK
HayKd U €€ poJM B IOCTPOCHHM MOJIENIEH pPeaJlbHOr0 MHUpA, IIHPOKO MCIOJB3YIOTCA 00001IeHHEe U
KOHKpEeTH3alusl.

Jlunns «YpaBHEHUS M HEPAaBEHCTBa» peallM3yeTcs Ha MPOTSHDKEHUM BCEro OOYy4YeHHs Ha ypOBHE
cpeaHero odmiero oOpazoBaHUs, MTOCKOJIBKY B KaXXAOM pasnene IIporpaMMmbl mpenycMOTPEHO peleHue
COOTBETCTBYIOLIMX 3a/1ad. B pe3ynbrare oOyuaromuecs OBIaJeBalOT Pa3JIMYHBIMU METOJAMH PELICHUS
palMOHANBHBIX, HWPPAIMOHAIBHBIX, IMOKA3aTeNbHBIX, JOTApUPMHUECKUX W TPUTOHOMETPUUYECKUX
YPAaBHEHUI, HEPAaBEHCTB U CHCTEM, a TaKKe 3aJad, colepykauux napaMmerpsl. llomyueHHble ymeHHs
IIUPOKO HKCIIONB3YIOTCS TpPH HWCCIEAOBAaHUHM (YHKIHUKA C TOMOIIBIO MPOU3BOJHOW, TPH PpEIICHUH
NPUKIAAHBIX 33734 U 33Ja4 Ha HaX0XJIeHHe HauOOJIbIIMX U HAaUMEHbLIMX 3HaueHUH QyHkiuu. lanHas
cojZiep KaTeNbHasl JMHHUS BKJIIOYAaeT B ce0sl Takke (OPMHPOBAHWE YMEHUN BBINOJIHATH PACUETHl IO
bopmynamM, mpeoOpa3oBaHusl PALMOHAIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a
TaK)X€ BBIPAXKEHUH, coaepXkalllux CTerneHu u Jjorapumel. biarogaps u3ydeHHIO anredpandyeckoro
MaTepuaja MPOMCXOJUT JalibHEillee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUICHUS
oOy4aromuxcs, GOpMUPYIOTCSI HABBIKK JIETYKTHBHBIX PacCyKICHH, pabOThl C CHMBOJIBHBIMU (popMamu,
IIPEJICTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJIE pPAaBEHCTB U HEPABEHCTB. Airedpa npeasaraet
3G dEeKTUBHBIE WHCTPYMEHTHI U PEHICHUS MPAKTHYECKMX M €CTECTBEHHO-HAYYHBIX 3aJlad, HATJISIHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopnepxarenpbHo-MeTOANYECKasT JUHUSA «DYHKIUU U TpaQHUKU» TECHO MEPEIIETAeTCsl ¢ IPYTrUMH
JUHUAMH Y4eOHOIro Kypca, MOCKOJBbKY B KAaKOM-TO CMbICIE 3aJaéT IOCIEIO0BaTeIbHOCTh M3Y4YEHUs
Matepuana. M3ydeHHe CTENeHHOH, NoKa3aTelbHOM, JorapupMUUecKoil U TPUTOHOMETPUUECKHX
GyHKIMH, UX CBOWCTB M Irpa)MKOB, UCHOIb30BaHUE (QYHKUIUH IS pelIeHus 3a1a4 U3 JPYrux y4eOHBIX
MIPEIMETOB U PEATbHOM KU3HM TECHO CBSI3aHO KaK C MAaTEMaTHYECKHUM aHAJIN30M, TaK U C pEIIeHHEM
ypaBHeHMI U HepaBeHCTB. [Ipu aToM Oosbiioe BHUMaHUE yaenseTcs: (OpMUPOBAHUIO YMEHMsSI BhIpaXKaTh
dbopMylaMu 3aBUCHUMOCTH MEXAY pPAa3IMYHBIMU BEJIMYMHAMM, HCCIEIOBaTh MOJy4eHHbIe (DYHKINH,
CTpoUTh uX Tpaduku. Marepuan 3TOH coAepKATEIHHOW JIMHUM HAIeIeH Ha pa3BUTHE YMEHUW U
HaBBIKOB, IO3BOJISIOIIMX BBIpaKaThb 3aBUCHUMOCTH MEXJAYy BEJIWYMHAMU B pa3iu4yHOM (opme:
aHAJIMTUYECKOU, rpaduueckoil u cnoBecHor. Ero usyuenue cnocoO6CTByeT pa3BUTHIO AITOPUTMHUUECKOTO
MBILIEHHS], CHOCOOHOCTH K 0000IEHHIO U KOHKPETH3AIMH, UCTIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHUA «Hagama MaTeMaTHyecKoro aHanan3a» MO3BOJISET CYIIECTBEHHO PACIIMPUTh
Kpyr Kak MaTeMaTHYeCKHX, TaK W NPUKIAAHBIX 3a]ad, JOCTYNHBIX OOydYalomIMMCS, TaK Kak y HHX
MOSIBJISIETCS.  BO3MOXKHOCTh CTPOUTHh TpadUKHU CIOXKHBIX (YHKIUH, ONpenensTh WX HauOOJbIINe U
HaMMEHBIINE 3HAYEHUS, BBIYUCIATH IUIOMAAN (GUryp U 0OBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUS
mpoueccoB. JlaHHas coxepkaTenbHas JIMHUS  OTKPBIBAET HOBBIE BO3MOXHOCTH  ITOCTPOEHUS
MaTEMaTHYECKUX MOJENEH pEalbHbIX CHUTYyalllil, INO3BOJIIET HAaXOIUTh HaWIy4dlllee pEIICHHE B
MPUKIAIHBIX, B TOM 4YHCJIE COLMAIbHO-DKOHOMHYECKHMX, 3aJa4ax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHaliM3a CIIOCOOCTBYET pAa3BUTHIO aOCTPAKTHOrO, (HOPMaIbHO-JIOTMYECKOTO U
KpEaTUBHOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUHN pacrno3HaBaTh MPOSIBICHUS 3aKOHOB MAaT€MaTUKH B
HayKe, TeXHHKe U HcKyccTBe. O0yyaromuecs: y3HatoT O BBLAAIOLIMXCS pe3yIbTaTax, MOJIyUYeHHBIX B XOe
pa3BUTHS MaTEMaTHKHU KaK HAyKH, U 00 UX aBTOpaXx.

CopneprxaTenbHO-MeTOANYECKast JIMHUS «MHOECTBa M JIOTHKa» BKIIOYAET B CE0s AIIEMEHTHI TEOPHH
MHOKECTB U MATEMaTU4YECKOU JIOTUKHU. TeOpeTHKO-MHOKECTBCHHBIE NIPEACTABICHUS IIPOHU3BIBAIOT BECH
KypC HIKOJHHOM MaTeMaTHKU W MpeJlaraloT Hambosiee YHUBEPCAIbHBIN S3bIK, OOBEIMHSIONIMN BCe
pa3zenbl MaTEMAaTHKU U €€ MPWIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MAaTEMaTHUYECKHE NUCLUIUIMHBI U UX
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NPWIOKEHUs B eauHoe 1ienoe. [loaromy BakHO [daTh BO3MOXKHOCTH OOydaroleMycs IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTE€MaTHUKHW M HCIOJb30BaTh €ro il BbIPAXKEHUS
CBOMX MbICHEN. [[pyrumM Ba)KHBIM MPU3HAKOM MAaTEMAaTHUKHU KaK HAyKH CIEAyeT IPU3HATh CBOWCTBEHHYIO
el cTpOrocTb OOOCHOBAaHWI M CJEIOBaHHE OIpPENEIEHHBIM NpPaBUIAM IOCTPOSHHS JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTAMHM MaTE€MaTHYeCKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOI'0 MBIIIJICHUS
00yJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCY)KIEHHsI Ha OCHOBE JIOTHUECKUX MpPaBUi, (HopMupyer
HAaBBIKM KPUTUYECKOTO MBIIIJICHUSA.

B yueOHOM Kkypce «Aurebpa M Hayajza MaT€MaTHYECKOTO AaHAjIW3a» IPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOr0 MOJEJIUPOBAHMSI, KOTOpbIe MPU3BaHbl CHOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MMOCTPOCHUS MOJICNICH PeaTbHBIX CUTYAIUH, HCCIEAOBAHUS dTUX MOJIEIIEH C TIOMOIIBIO amnmapaTa anreopsl
M MareMaTU4YeCKOro aHajii3a, UHTEPIpPETAlMU TOJYyUYECHHBIX pe3yiabTaToB. Takue 3alaHus BIUIETEHBI B
KKl U3 pa3lelioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuan yueOHOro Kypca IIHMPOKO HCHOJIb3YeTCs
JUIS pelieHusl MpUKIaAHbIX 3afad. [Ipu pemieHun peanbHBIX MPAKTHUYECKUX 3a7ad oO0ydarommecs
pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparnpoBaThCs, UCTIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBHIKOB
peleHusI MPUKIATHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCEe NU3YUYCHHUS BCEX TeM y4eOHOTro Kypca «Anredpa u
Hayajla MaTeMaTH4eCKOro aHaJIu3ay.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJITEBPA 1 HAUYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTD TPAXKTAHCKON TO3ULIMU 00YYAIOMIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO WICHA
poccuiickoro oOIIecTBa, MPEACTaBICHHE O MAaTeMATUYECKUX OCHOBaX (DYHKIIMOHMPOBAHHS Pa3TUUHBIX
CTPYKTYp, SIBJIEHHI, NpOLEeaAyp TIpakJaHCKOro oOiiecTBa (BbIOOpPHI, ONPOCHI W JPYroe), yMeHue
B3aMMO/ICHICTBOBATH C COLIMATBHBIMUA HHCTUTYTaMHU B COOTBETCTBHHU € UX (DYHKIIMSMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)xTaHCKOW MJIEHTUYHOCTH, YBaXEHUS K MPOIUIOMY H
HACTOSIIEMY POCCUWCKOM MAaTEMATHUKH, IEHHOCTHOE OTHOWIEHHE K JOCTHXKEHHUSIM POCCUKMCKUX
MaTEMaTHKOB M POCCUUCKONW MaTeMAaTUYECKOM IIKOJbI, HCIOIb30BAaHHE STUX JOCTIKEHUH B JIPYTHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoaa, c(hOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHWS, dTUYCCKOTO IMOBEACHHS, CBSI3aHHOTO C MPAKTHYCCKHM MPUMEHCHHEM JOCTHIKCHUH HAyKH U
JEeSTeNbHOCTBIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas JCTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4, PEHICHUH, pacCyKIeHUH, BOCIPHUMYHUBOCTh K MATEMAaTHUECKAM acCIIeKTaM Pa3IHYHbIX
BUJIOB HCKYCCTBA;

5) ¢pu3nYecKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTh YMEHHUs MPHUMEHITh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3JI0pOBOTO H
Oe3omacHOrO OOpa3a KHM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (3I0pPOBOE MHUTAHWE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATUH M OTIbIXa, pEryispHas (u3MuecKas aKTUBHOCTB), (hU3mueckoe
COBEPIIIEHCTBOBAHKE MTPH 3aHATHIX CIIOPTUBHO-03I0POBUTEIHHOMN IEATEIIEHOCTHIO;

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTh K TPYAy, OCO3HAaHWE IIEHHOCTH TPYIOIMIOOWs, WHTEpeC K pPa3IuYHbIM chepam
npodecCHOHANBEHON IeATENBHOCTH, CBSI3aHHBIM C MATEMATUKON U e€ MPUTIOKEHUSIMHU, YMEHUE COBEPIIATh
OCO3HaHHBIM BBIOOpP Oyaymel mnpodeccud | PeaqTu30BbIBATh COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MAaTEeMAaTHYECKOMY OOpa3OBaHUIO M CaMOOOpa30BaHUIO HA MPOTSKCHHUH
BCEl J>KM3HHM, FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEHICHMHM MPAKTHUYECKHUX 33/Ja4 MaTeMaTH4ecKOu
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HAITpaBJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTb HKOJOIMUYECKOW KYJIbTYPbl, TOHMMAHUE BIIUSHUS COLMAIbHO-3KOHOMUYECKHX
IPOLIECCOB HAa COCTOSIHME IPUPOAHOW M COLMAIbHOM Cpeibl, OCO3HaHME TIT00AIBHOIO XapakTepa
9KOJIOTUYECKUX MPO0JIeM, OpUEHTALUsl Ha IPUMEHEHHEe MaTeMaTU4YeCKUX 3HAHMUM JJIs pelleHus 3a/1ad B
00JIaCTH OKpY’KaloIIel cpesibl, INIAHUPOBAHUE MOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCIEICTBHMA IS
OKpYy’Karolel cpeabl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOIIECTBEHHOH MPAKTUKH, TOHUMAHNE MaTEeMaTHUECKOW HAyKH KaK C(epbl YEIOBEUYECKOMN 1eATeNbHOCTH,
3TanoB €€ Pa3BUTHUS M 3HAYMMOCTU JUIl Pa3BUTUS LIMBUIIM3ALIMM, OBJIAJEHUE S3BIKOM MAaTEMaTHKH M
MaTEMaTHYECKON KYJIbTYpPOH KaK CPEICTBOM IO3HAHMSI MHPA, TOTOBHOCTh OCYIIECTBISATH IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JEATEIbHOCTh MHUBHUIYaIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1ornyeckue geiicTBus:

BBISBIIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKM MaTEMaTHUYECKUX OOBEKTOB, IOHATHH,
OTHOIICHUN MEXy MOHATUAMH, POPMYIUPOBATH ONPECIICHIS TOHATHIA, YCTAHABIUBATh CYIIECTBEHHBIN
IPU3HAK KJIacCU(UKALIMU, OCHOBAHUS [ 0000IIEHUs M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTrO aHAIIN3A;

BOCIIPHHUMATh,  (OPMYyTUpOBaTH H  NPEOOpa3OBBIBATh  CYXKICHHS:  YTBEPAHUTEIbHBIE H
OTpHLIATENIbHbIE, €AMHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBIISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W MPOTHBOpEYHs B (PakTax, AaHHBIX,
HAOJMIOACHUAX M YTBEPXKAEHUSAX, MpeularaTb KpPUTEpUU JJs  BbISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JIeNaTh  BBIBOABI C  MCIOJIB30BAHUEM 3AaKOHOB JIOTUKH, JE€AYKTHBHBIX W  HMHIYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

IPOBOJIUTH CAMOCTOSATENBHO JIOKAa3aTeIbCTBA MAaTeMaTHUECKUX YTBEPXKICHMH (TMpsiMble M OT
MIPOTUBHOT'0), BBICTpaMBaTh ApryMEHTALMIO, NMPUBOJUTH NPUMEPHI U KOHTPHPUMEpPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

BbIOMpaTh CHoco0 pemeHuss yd4eOHOM 3amauM (CpaBHMBAaTh HECKOJIBKO BAapUAHTOB pEILEHUS,
BbIOMpPATh HanboJee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

Ba3zoBble nccinegoBarejbcKue AeiicTBUs:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEI0BATENbCKUII HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOIIPOCHI,
¢bukcupyoue NpoTuBopeure, NpodiaeMy, yCcTaHaBIMBAaTh UCKOMOE U JaHHOE, (POPMHUPOBATh TMIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINIO, MHEHHUE;

IIPOBOAMTH CaMOCTOSITENBHO CIUIAHWUPOBAHHBIA HKCIEPUMEHT, HCCIIEJOBAHHE II0 YCTAHOBIICHUIO
O0COOCHHOCTEM MaTeMaTHYecKOro OOBEKTa, SBJICHHSA, IPOIIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMU, SIBIICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh OOOOIIEHHS] W BBIBOJABI IO pe3yjbTaTaM MPOBEIEHHOTO
HAOIOCHUs, MCCIE/IOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX PpEe3yJbTaToB, BBIBOJOB U
00001IICHMI;

IIPOrHO3MPOBaTh BO3MOYKHOE pa3BUTHE IIPOLECCa, a TAK)KE BBIIBUIaThb IPEIINOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH J1e(UUINTHI MH(OPMALIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIPOC U JUIsl pEIICHUS
3a]1a4y;

BbIOHMpaTh MHPOPMAIUIO U3 UCTOUYHUKOB Pa3IMYHBIX THIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMAIIUIO PAa3IUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHS;

CTPYKTYpPUPOBaTh HMH(OPMAIUIO, MPEACTaBIATh €€ B pasMyHbIX (opMmax, WIIOCTPUPOBAThH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.
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KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHUPOBATh CYXJACHHUS B COOTBETCTBUHU C YCIOBHUSIMU U LEISIMHU OOLICHMS,
SICHO, TOYHO, I'PAMOTHO BBIPaXKAaTh CBOK TOYKY 3pPEHUS B YCTHBIX W IMHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PELIeHHUs 3a/1a4i, KOMMEHTHUPOBATD MOJIyYEHHBIN pe3ybTaT;

B XO0/i¢ OOCYXICHHSI 3aJIlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, TPOOJIEMBI, pelacMoi
3a/layM, BBICKA3bIBaTh WJCH, HAICJICHHbIC Ha TIOUCK PEIIEHUs, COIMOCTABIATH CBOU CYXACHHS C
CY)KJICHUSMHM JAPYTMX YYacCTHHUKOB JMAJIOTa, OOHAPYXXMBATh pa3jddyve MU CXOJICTBO IMO3UIMH, B
KOPPEKTHOI popme popMyTupoBaTh pa3HOINIACHs, CBOM BO3PAKECHHUS,

NPEACTABISITh  pe3ybTaThl  pEIIeHUs  3aJadyd, OSKCIEPUMEHTa, HCCICJIOBAHUS, IPOEKTA,
CaMOCTOSITENILHO BBIOMpPATh (opMarT BBICTYIUICHHS C Y4E€TOM 3a7ad Mpe3eHTalM U OcOOeHHOCTEeH
ayJIuTOPHH.

PeryasiTuBHbIe YHHBepCaJbHbIe yueOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBIIAThH IUJIAH, AITOPUTM PEIICHUS 3aJaud, BBIOMPATh CIOCO0 peHieHHs] ¢ YYETOM HMMEIOLIUXCS
pECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHM C
y4€TOM HOBOI MH(POPMAIIHH.

CaMOKOHTPO.JIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQ/IeTh HAaBBIKAMU TI03HABATEIHHOM pedIeKCHU KaK OCO3HAHMs COBEpIIAEMBIX JACUCTBUNA H
MBICITUTEIIBHBIX TIPOIIECCOB, WX PE3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusi MaTeMaTH4eCcKol 3a/1auu;

MpPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
NEeSTeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIbCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yibTaTa IENU U YCIOBHUSIM, OOBSCHATH MPHUUMHBI JOCTHKEHHUS WU
HEJIOCTHXKEHHS Pe3yJIbTAaTOB ACATEIHHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eITeIbHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAaH/IHONW M WHIWBUIYyaJIbHOU PabOTHI MPHU pEUICHUU
y4eOHBIX 3a7ad, MPUHUMAThH I1e]b COBMECTHOU NeATeNbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacmpenensTh BUIbl padOT, OroBapUBaThCs, OOCYXKAaThb MHPOLECC W pe3ynbTaT padoThI,
0000111aTh MHEHHU HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCYykIeHUs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBI» U
WHBIE), BBINMOJHATH CBOIO YacTh pabOThl M KOOPAUHHUPOBATH CBOU JIEHCTBUSI C JAPYTUMH YJI€HAMU
KOMaH/bl, OLICHUBATh KaueCTBO CBOETO BKJaJia B OOIIUN MPOIYKT MO KpUTEPHSIM, cHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOydenns B 10 kj1acce 00y4Jaromuics MOTYyYUT CIACAYIOIINE MPEAMETHBIC PE3YyIbTaThl 1O
OTIENBHBIM TeMaM pabodeil mporpaMMbl yuyeOHOro Kypca «Anrebpa W Hadajga MaTEeMaTHYECKOTO
aHaJIu3a»:

Yucia v BbIYUCICHUA:

CBOOOJIHO OIEPUPOBATh MOHSTHSIMHU: PAMOHAILHOE YUCTIO, OECKOHEYHAs TMEpHOIUYEecKas IpoOb,
MPOLIEHTHI, UPPALMOHAIBLHOE YHUCIO, MHOXKECTBA PAI[MOHATBHBIX U JCHCTBUTEIBHBIX YHCEN, MOIYIb
JIECTBUTEIIFHOTO YHCIIA;

MPUMEHSTh IPOOU U MPOLCHTHI ISl PEIICHUs MPUKIAJAHBIX 33724 U3 PA3IMIHBIX OTpaciiell 3HAaHUHA U
peanbHOM KU3HH;

MPUMEHSTh MPUOIKEHHBIC BBIUMCICHHS, TPaBUJIa OKPYTJICHUS, MPUKUAKY W OLEHKY pe3yibTaTa
BBIYMCIICHHI,

CBOOOJHO OMEPUPOBATh MOHITHEM: CTEIEHb C IENBIM IOKa3aTejeM, HCIOIb30BaTh IMOAXOSIIYIO
(dbopMy 3amucH TeHCTBUTENBHBIX YHCET AJISl pelIeHUS MPAaKTUYECKUX 3a/1a4 U MPEICTAaBICHUS TaHHBIX;

CBOOOIHO OMEPUPOBATH OHATHEM: apHUPMETHUECKUN KOPEHb HATypaIbHOMN CTETICHU;

CBOOOJHO OTIEPUPOBAThH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeNeM;
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CBOOOJIHO ONEPUPOBATH MOHATHIMMU: JIOrapu(M yKcia, AeCATUYHbIE U HaTypallbHbIE JIOrapu(MbI;
CBOOOJTHO OTIEPHPOBATH MOHATHIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTA;
OIIEpUPOBATH NOHATUAMHU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHusI H HePaBEeHCTBA:

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIC
YpaBHEHHUSI U yPAaBHEHUS-CIIEICTBUS, PABHOCWIbHBIE HEPABEHCTBA;

IPUMEHATh Pa3jIM4YHble METO/bl PEIICHUS PAalUOHAIBHBIX M JPOOHO-PAlMOHAIbHBIX ypaBHEHUH,
IIPUMEHSITh METOJI UHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB;

CBOOOJTHO ONEpPHPOBATH NOHATUSAMHM: MHOTOWIEH OT OJHOW IEpPEeMEHHOH, MHOIOWIEH C LEJIbIMU
KO3 pHUIreHTaMH, KOPHH MHOTOYICHA, IPUMEHSTH JeJIEHHEe MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera i pemenns 3anauy;

CBOOOJTHO OMNEpUPOBATh MOHATHSIMU: CHUCTEMa JMHEWHBIX YypPaBHEHUH, MAaTpHIlA, ONPEACIUTENb
MaTpulbl 2 X2 M €ro reoMEeTPUYECKHIl CMBICH, HCIIOJIB30BATh CBOMCTBA ONpeAeauTeNns 2 X 2 s
BBIUMCJICHUS] €r0 3HAYEHUS, IPUMEHATh ONPEISIUTENHN JUIsl PEIICHUs CUCTEMbI JIMHEHHBIX YpaBHEHU,
MOJIEJIMPOBATh pEalbHbIE CHUTyallMM C IIOMOLIbKO CHCTEMbI JIMHEHHBIX YPaBHEHHH, MCCIEA0BATh
IIOCTPOCHHBIE MOJEIM C IOMOILBIO MAaTpUILl M ONPECIUTENEeH, HHTEPHPETUPOBATH IOJYUYEHHBII
pe3yJIbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMMU JUIsl TpeoOpa3oBaHMsl BbIPaKEHUI;

BBINOJIHATh IPEOOpPa30BaHUsl UHUCIOBBIX BBIPRKEHUH, COAEpKALIMX CTENEHW C pPalUOHAIbHBIM
[IOKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis NpeoOpa3oBaHusl JOrapu(pMUUIECKUX BbIPAXKECHUH;

CBOOOJHO ONEpUPOBAaTh NOHITHUAMU: HPPALMOHAIBHBIE, IOKA3aTelbHbIE M JIOTapU(PMUUECKHE
YPaBHEHUs, HAXOAUTb UX PELICHUS C IIOMOILBIO PABHOCUIIBHBIX IEPEXOA0B WIN OCYILECTBIISASA POBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYIIBI I MPeoOpa3oBaHUsI TPUTOHOMETPUUECKUX
BBIPAKCHUI;

CBOOOJTHO ONEpUPOBaATh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMEHSTh HEOOXOIMMBbIe
(bopMyIIbI IS pElIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJICIUPOBaTh pEajbHbIE CUTyallUM Ha S3bIKe alreOpbl, COCTAaBJIATh BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA II0 YCJIOBUIO 3a/1a4yM, MCCIEJOBATH IOCTPOECHHBIE MOJAEIM C MCIOJIb30BAaHMEM armapara
anreOpsl.

DYyHKIUUHA U TPaPUKH:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: (QYHKIHS, CIOCOOBI 3ajaHusl (PYHKIMH, B3aUMHO OOpaTHBIE
¢byHKIMM, KoMMo3uuMsa (GYHKUMH, rpaduk (yHKIMM, BBINIONHATH 3JEMEHTapHble NpeoOpa3oBaHUs
rpadukoB QpyHKUHMI;

CBOOOJTHO ONIEpUPOBATh MOHATHIAMHU: 00JaCTh ONPEAETICHUS U MHOXKECTBO 3HAUCHUH (QYHKLIUU, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO ONEpUpPOBATh MOHATHSAMHU: YETHbIE M HEUETHBIE (DYHKIMM, MepUoandYeckue (QyHKIUH,
MPOMEXYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCHUMyMbl W MHUHUMYMbl (yHKUMH, HauOojbllee U
HaMMEHblIIee 3HaYeHue (PYHKIMH Ha TIPOMEXYTKE;

CBOOOJHO OIEpUPOBATh MOHATHAMH: CTeNeHHas (QYHKIHUS C HATypaJbHBIM M IEJIBIM IOKa3aTeseM,
rpaduK cTerneHHOW (YHKIMU C HaTypaJbHBIM M LIEJBbIM IOKa3aTeseM, rpaduK KOpHs N-0i CTENeHU Kak
(GbyHKIIUM 00paTHOM CTENEeH!U C HaTypalbHBIM IIOKa3aTelIeM;

ONEepUpOBATH TMOHATUSAMH: JIMHEHHAs, KBaJpaTW4yHas M JAPOOHO-IMHEHHAas (QYHKUUHU, BBITOIHSATH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPa(HKOB;

CBOOOJTHO ONEPHPOBATh MOHATHAMHU: MOKa3aTedbHas U Jorapudmuyeckas QyHKIMH, UX CBOWCTBA U
rpaduKH, UCMOJIb30BATh UX IPA(QUKH IS peUIeHHs YpaBHEHMUI;

CBOOOJTHO ~ OINEPUPOBATH  IMOHATHUSMHU:  TPUTOHOMETPHUYECKAas  OKPY)KHOCTb,  ONpEeNCHHE
TPUTOHOMETPUUYECKUX (DYHKLIUI YHUCIOBOIO apryMEHTa;

UCITOJIb30BaTh I'paduku (YHKIUA A7 MCCIEAOBAaHHUS MPOIECCOB M 3aBUCUMOCTEH NpU pEIIeHUH
3aJa4 U3 JpYyrux y4eOHbIX IPEAMETOB U pealbHOM KM3HM, BBIpaXKaTh (POpMYJIaMHU 3aBUCUMOCTH MEXITY
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BCJIIMYNHaAMU,

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO ONEpUPOBATH MOHATUSIMU: apupMeTHUYecKasi U reoOMeTpuUecKasi mporpeccusi, 6ECKOHEUHO
yOBIBaroIasi reoMeTpuuecKasi MPOrpeccus, JTUHEWHBI M SKCIIOHEHLIMAIBHBIA pOCT, (hOpMyiIa CIOKHBIX
MIPOLIEHTOB, UMETh MPECTABICHNE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH IS PEUICHHUS PEATbHBIX 33124 MPHUKJIAIHOTO XapaKTepa;

cBOOOAHO OIIepUpPOBaATH MOHATHIIMHU: MOCIIE0BATEIbHOCTb, CHOCOObI 3a/laHus
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIC IOCIEI0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUS MAaTEeMaTHYECKOT0 aHaIM3a Kak aHainn3a 0ECKOHEYHO MalbIX;

CBOOOJTHO OINEPHUPOBATH MOHATHAMHU: HENPEphIBHbIE (DYHKIMH, TOUYKH pa3pbiBa Tpaduka QpyHKIUH,
ACUMIITOTHI rpaduka QyHKIUY;

CBOOOJTHO OIEpPHUPOBATH TMOHATHEM: (YHKLHMS, HENpPEphIBHAS Ha OTPE3KE, MPUMEHSITh CBOMCTBa
HENpPepBIBHBIX (PYHKIIMIA U1 PEIIeHUs 3314,

CBOOOJTHO ONEpUPOBATh MOHATHSAMH: TIEpBasi U BTOpas NPOM3BOJIHBIC (DYHKIMH, KacaTeiabHas K
rpaduky GyHKIUY;

BBIYUCIISITH MTPOU3BOIHBIE CYMMBI, ITPOU3BECHUS, YACTHOTO M KOMIIO3MIMHU JBYX (DYHKIIMIA, 3HATH
MIPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIB30BaTh T€OMETPUIECKHUNA U (PU3UUECKUI CMBICI MPOU3BOIHON IS peLICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH ammapar Jj1sl ONKUCaHUs PeabHBIX MPOIECCOB U SBIICHUH,
IIPU PEUICHNUH 33134 U3 IPYTUX YIeOHBIX IPEIMETOB;

CBOOOJHO OMEpUPOBATH MOHATUSAMU: ONIpPEICICHUE, TeopeMa, YpaBHEHHE-CIEJICTBUE, CBOWCTBO
MaTeMaTHYECKOro 00BEKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS M HEPABEHCTBA.

K kon1y oOyuenust B 11 kiacce 00ydaroluiics MoJyduT CIAEAyIOIINE MPEeIMETHbIE Pe3yabTaThl M0
OTACNBHBIM TeMaM pabodell MporpaMMbl y4eOHOTO Kypca «Anredpa W Hadala MaTeMaTHYecKOTro
aHaIM3a»:

Yucjia ¥ BBIYUCIEHHA:

CBOOOJTHO OMEpUpPOBaTh IMOHATUSAMHU: HATypaJbHOE M LEJIOE€ YUCIIO, MHOXKECTBA HATypalbHBIX U
LEJIBIX YKCENI, UCTIONBh30BaTh Mpu3Haku AenuMocty nenbix ynces, HOJl u HOK nHatypanbHbIX yucen ajis
pelieHus 3aaa4, IpUMeHsTh anroput™ EBkinuma;

CBOOOJTHO OIEPHPOBATH TOHSATHEM OCTaTKa IO MOJYJIIO, 3alHChIBaTh HATypaJbHBIE YHCIA B
Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJTHO OIEPHPOBATH MOHATHAMU: KOMIUIEKCHOE YHCIO M MHOKECTBO KOMIIJIEKCHBIX YHCEl,
MPEJCTAaBIATh KOMIUICKCHBIE YHCIa B aireOpanveckoil M TPUTOHOMETPUYECKOH (opMme, BBITOIHATH
apupMeTHyeCcKre ornepaluy ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MJIIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO OIEpPHPOBATh TMOHATHAMU: HUpPpALMOHATbHBIE, IOKa3aTeJIbHbIE M JIOrapupMHUUYecKHe
HEPaBEHCTBA, HAXOUTh WX PEIICHHSI C TOMOIIBIO0 PABHOCHIIHHBIX IEPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO ONEPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, NPUMEHSITh HEOOXOMMBIC
(bopMyIIbI UTsl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh TOHATHSIMH: CHCTEMAa ¥ COBOKYITHOCTh YpaBHEHHH ¥ HEpPaBEHCTB,
PaBHOCHIIbHBIE CUCTEMBl U CHCTEMBI-CIEJCTBHS, HAXOAWUTh PELICHHUS CHUCTEMBbl U COBOKYIHOCTEH
panMoHATBHBIX, UPPAIMOHATBHBIX, TTOKA3aTENBHBIX U JOTapU(MUIECKUX YPAaBHECHUI U HEPABEHCTB;

peraTth palroHaIbHbIE, UppalMoHAIbHBIE, noKa3aTesbHbIE, JorapupmMuyecKue u
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, COJICPIKaIIe MOAYIIH U TTapaMeTphI;

OPUMEHATHh TIpaduyeckue METONbl Ul pPELIeHHs YpaBHEHUH M HEPaBEHCTB, a TaKkKe 3a7ad ¢
napaMmeTpamu;

MOJICTIMPOBATh PEANbHBIE CUTYallUH Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAKCHHS, ypaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBI M0 YCIOBHUIO 33Ja4H, UCCIIE0BATh MOCTPOEHHBIE MOJEIHU C UCIIOJIb30BAHUEM
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anmapara anreOpbl, THTEPIPETUPOBATh MOJYYEHHBIN pe3ylbTar.

DyHKIUUHA U TPaGUKH:

CTpOUTHh IpadUKy KOMMO3UIMH (DYHKIUN C MOMOIIBIO 3JEMEHTApHOIO HCCIEAOBAaHUS M CBOICTB
KOMITO3ULIUH JIBYX (YHKIUH;

CTPOUTH F€OMETPUYECKHe 00pa3bl ypaBHEHHI 1 HEPABEHCTB HAa KOOPAMHATHOM TIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

MPUMEHSTh QYHKIUU AJIE MOJICTIMPOBAHUS U HUCCIIEIOBAHUS peabHBIX MPOILIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

UCIIOJIb30BaTh IPOU3BOAHYIO JJI UCCIIETOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

HaXOJUTh HauOOoJIbIIIee U HAUMEHbIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MIPOU3BOHYIO JUISI HAXOKICHUS HAMIYUIIEro pelleHus] B MPUKIATHBIX, B TOM YHCIe
COLMANIbHO-9)KOHOMHUECKHUX, 33a/a4ax, JUIS ONPENEICHUsI CKOPOCTH U YCKOPEHHS Ipolecca, 3aJaHHOTO
dbopMmynoil unu rpadpuKom;

CBOOOJTHO OTEpPHPOBATh MOHATUSAMH: IEpPBOOOpa3Has, ONPENeNEHHBIH HWHTErpal, HaXOIUTh
MepBOOOPA3HBIE TIEMEHTAPHBIX (QYHKIUI U BHIYUCIATH HHTErpal no ¢popmyne Hetotona-Jlelonua;

HAXOJUTh IJIOUIAU IIOCKUX (PUTYP U 0OOBEMBI TEJI C TIOMOIIBIO HHTETrpaa;

UMETh MpEACTaBIEHHE O MaTeMaTHYeCKOM MOJCIUPOBAHMM Ha TPUMEPE COCTABJICHUS
g depeHINaTbHBIX YPABHCHHIA,

peliaTh NPUKIaTHbIE 33Ja4i, B TOM YHCIIe COLUaIbHO-3KOHOMUYECKOTO U (PU3N4ecKOoro

XapakTepa, CpeICTBAMH MaTEeMaTHYECKOTO aHAJIN3A.
Conepxanue

10 kiacc

Yuciia 1 BBIYUCICHUS

Panmonansubie uyucna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanueckue Apoou. [Ipumenenue npobdeit 1 MPOLEHTOB AJisi pEeUISHUs MPUKIIAIHBIX 33724 U3
Pa3JIMYHBIX OTPAcCiIel 3HAHUW U PEabHOU XKU3HU. JIeHCTBUTENbHBIE YMCia. PanMOHAIbHBIE U
WppalMOHATBLHBIE YUCia. ApuMeTHYECKHuEe Oonepaluu ¢ JIeHCTBUTEIbHBIMU YyuciIaMu. Moayib
JNEHCTBUTENHLHOTO YKCia U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, MIPAaBUIa OKPYTIICHHUS,
MpUKHUJIKA W OIICHKa pe3yibTaTa BbluMclIeHu. CTeneHb ¢ IeNbIM IOoKa3aTeieM. buHom
Herotona. Mcnonb3oBanue moaxoasieil GopMbl 3amucu JeHCTBUTENBHBIX YHCEN ISl PEeIICHUs
MPaKTUYECKUX 3a/ad W TPEACTABICHHS JaHHBIX. ApUPMETHYECKUN KOpEHb HaTypalbHOU
CTENEeHU U ero cBoiicTBa. CTeneHb ¢ pallMOHAILHBIM IOKa3aTeleM U €€ CBOMCTBA; CTENEHb C
JeMCTBUTENbHBIM TIOKa3zateneM. Jlorapudm uymcma. CpoiictBa jorapudma. JlecsaTuunbie u
HaTypalibHble Jorapudmel. CUHYC, KOCHHYC, TaHTE€HC, KOTAaHT€HC YHCIOBOTO apryMeHTa.
ApKCHHYC, apKKOCUHYC U apKTAHT'€HC YHCIOBOTO apryMEHTa.

VYpaBHEHUs 1 HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIE TIPEeOOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHHUSI.
PaBHOCHIIBHBIE YypaBHEHMS W YypaBHEHHUS-CIEACTBUsS. HepaBeHCTBO, pelIeHHE HEpaBEHCTBA.
OCHOBHBIE METOJBI PEIICHUSI MEJIbIX W JAPOOHO-pPAIlMOHAIBHBIX YPAaBHCHUH W HEPaBEHCTB.
MHorowieHsl OT OJHOW IEPEMEHHOM. JleneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy. MHorounens ¢ nensiMu ko3¢ dunuentamu. Teopema Buera. [IpeobpazoBanust
YHUCJIOBBIX BBIPAKEHHM, COJEpXKAIlUX CTENeHH W KOpHU. HppanuoHallbHble YpaBHEHUS.
OCHOBHBIE METOJbl PEIICHUS HPPAUUOHAIBHBIX YypaBHeHUM. [lokazarenbHble ypaBHEHUS.
OcHOBHBIE METOABI pEIICHHs] TOKa3aTeIbHBIX ypaBHeHUU. l[IpeoOpazoBaHue BBIpAKEHUH,
comepxammx Jorapudmer. Jlorapupmudeckue ypaBHeHus. OCHOBHBIE METOJBI PEHICHUS
norapudmuueckux ypaBHeHud. OCHOBHbBIE TpuroHomerpuueckue Gopmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIpAXKEHUN. PeleHne TpPUrOHOMETPUYECKUX YypaBHEHHW. Pemenune
CUCTEM JIMHEWHBIX YpaBHEHMH. MarTpuiia CUCTEMbl JMHEWHBIX YypaBHEHMH. Omnpenenurens
MaTpuibl 2 X 2, €ro TreOMETPUYECKUH CMBICI W CBOWMCTBA; BBIYMCICHUE €ro 3HAYCHHS,
NPUMEHEHUE OINpEeeUTeNs JUisi pEHIeHUs CHCTeMbl JHMHEHHBIX ypaBHeHHU. Peenue
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IIPUKJIAIHBIX 3a7a4 ¢ IOMOLIbI CUCTEMBI JINHEHHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJEIA C IIOMOILIBIO MaTpull MU onpexnenurencil. IloctpoeHne MaremMaTM4ECKUX MOAENIEH
pEaIbHOM CHUTyallUH C IIOMOIIBIO ypaBHEHUN M HepaBeHCTB. lIpuMeHeHme ypaBHEHM U
HEPaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a7ad W 3a/ady M3 pa3IMyHbIX 00JIacTel HAayKu U
peanbHON KU3HU.

OyHKIMH U TpaPuKH

Oynkuus, crnocobbl 3agaHud (QyHkiouu. B3aumuHo oOpatHble (yHkiuu. Komnosunums
¢bynkuunii. I'paduk Qynkiun. DnementapHbie npeodpa3oBanus rpadukoB ¢yHkuuid. O0nacth
olnpeseNieHuss M MHOXecTBO 3HadeHMdH QyHkumu. Hymun  ¢ysxoum.  IIpomexyTtku
3HaKonocTossHecTBa. YETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcumMyMbl 1 MUHMUMYMbl (pyHKiuu. Hanbombinee 1 HauMeHbllee
3HaYeHus (PYHKIHMU Ha MpoMexyTke. JIMHelHas, KBajpaTuyHas U APOOHO-TMHEHHAs (YHKIUH.
OneMeHTapHOE HccieloBaHHEe M HocTpoeHue ux rpaduxoB. CreneHHas (yHKIUS C
HATYpaJIbHBIM M IeJIBIM TI0Ka3aTesieM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS n-ou
CTENEHU Kak (YHKUMH OOpaTHOM CTENeHH C HaTypalbHbIM Ioka3aTeneM. IlokasarenbHas u
norapudmuydeckas QyHKIMH, UX CBOMCTBA U rpaduku. Mcnons3oBanue rpadukoB GyHKINAN IS
pelieHuss ypaBHEHUI. TpUrOHOMETpHUYECKash OKPYKHOCTb, ONPENECIIEHNE TPUTOHOMETPUUIECKUX
¢GyHKIMI yucioBoro aprymeHta. MOyHKIMOHAIbHBIE 3aBUCUMOCTH B pEAbHBIX MpOIEccax U
sBNIeHUX. ['paduku peaibHBIX 3aBUCUMOCTEH.

Hagana maTremMaTnyeckoro ananusa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJlaHUsl MOCieAOoBaTeNbHOCTEH. MeToa MaTreMaTHYecKon
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIBHOCTH. VCTOpUS BO3HHKHOBEHUS
MaTeMaTHYeCKOro aHajlu3a Kak aHaju3a OeCKOHEYHO MaibiX. Apudmeruyeckas U
reoMeTpuueckas Inporpeccuu. beckoHeuHo yObiBaromias reoMmerpuueckas nporpeccus. Cymma
OeckoHeuHO yObIBaroIel reoMeTpudeckoit mporpeccuu. JIMHeHHBINH U 3KCIIOHEHIIMABHBINA POCT.
Yucno e. PopMyia CIOKHBIX IPOLEHTOB. VCconp30BaHNE MPOTPECCUU IS PELIEHUS PEaIbHbIX
3aja4 MPHUKIaTHOrO xapakrepa. HempepbiBHble (yHKIMM M HX cBoiicTBa. Touku paspbiBa.
AcumnTotsl rpaduxoB ¢yHknuil. CpolicTBa (QyHKUMH HENpEpbIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIOB ISl pellleHUs] HepaBeHCTB. lIpuMeHeHue CBOWCTB HENMpPEpBIBHBIX (YHKUMN A
pemienus 3anad. [lepBas u BTOpas mpousBojHble QpyHKIMH. OnpeneneHue, reoMeTpUYECKul 1
¢u3nueckuif CMBICT TPOM3BOJHOW. YpaBHEHHE KacaTelbHOM K Tpapuky (QyHKIHH.
[TpousBoaHble 3neMeHTapHBIX (QyHKUMHA. [IpousBomHas CyMMBbl, NMPOU3BEACHMS, YAaCTHOTO U
KOMIO3UINH (YHKINH.

MHosxecTBa U JIOTHKa

MHOXeCTBO, OTIEpallK HaJl MHOKECTBAMH U UX CBoMcTBa. Jlnarpammsl Diinepa — Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammapara Julsl ONMCaHUs peajbHBIX IPOLECCOB U
ABJIGHUHM, TPU pElIeHMH 3aJad U3 JApPYyrux y4yeOHbIX mnpeameroB. OrmpeneneHue, Teopema,
CBOWCTBO MaTeMaTHYECKOT0 0OBEKTA, CIEJICTBHE, JOKA3aTEIbCTBO, PABHOCUIILHBIE YPaBHEHHUS.

11 kaacce

Ywncita ¥ BEIYUCICHUS

Harypanbnbsle u nensie uncna. [IpumeHnenue npusHakoB neaumoctH 1enbix uncen, HOJ u
HOK, ocrtatkoB mo moxaymto, anroputMa EBKIuaa sl pelmieHus 3aJad B ILEJNbIX 4YHUCIax.
KommiekcHbie yncna. Anredbpandeckas © TPUTOHOMETpUYECKast (OPMBI 3aITUCH KOMILIEKCHOTO
yucia. ApudpMeTnueckre oneparuu ¢ KOMIUIEKCHBIMH duciamMu. M300paxxeHne KOMIIIIEKCHBIX
qucesl Ha KoopAuHaTHOM miockoctu. @opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO
yucna. [[puMeHeHre KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NIECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHEHUS U HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTh YPaBHEHHI W HEPABEHCTB. PABHOCHIJIbHBIE CUCTEMBI U CUCTEMBbI-
cienctBus. PaBHocuibHBIE HepaBeHCTBa. OTOOpP KOpHEH TPUTOHOMETPHYECKHX YpaBHEHUH C
MOMOIIBI0 TPUTOHOMETPUYECKOH OKPY)KHOCTH. PellleHrne TPUTOHOMETPHUYECKUX HEPABEHCTB.
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OCHOBHBIE METOJbl PEIEHMs IOKa3aTeNbHbIX U JorapupmMuueckux HepaBeHCTB. OCHOBHBIE
METOJIbl PELICHUS] HPPALUOHAIBHBIX HepaBeHCTB. OCHOBHBIE METOJbl PEUIEHHUS] CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX, HPPALMOHAIBHBIX, IOKa3aTeIbHbIX M JIOrapu(PMUUECKUX
YpaBHEHU. YpaBHEHMs, HEPABEHCTBA M CUCTEMBI C Iapamerpamu. IIpumeHeHue ypaBHEHUH,
CHCTEM M HEPABEHCTB K PELICHHIO MAaTEeMaTHYEeCKMX 3a7ad M 3a/ad U3 pa3IMyHbIX objactei
HayKd W PEaJTbHOHN >KU3HM, MHTEPIPETALHUs MOJYYCHHBIX pe3ynbTaToB. DYHKIHUU U TpapuKu
I'papux xommosuiuu (yHkuuil. ['eomerpuueckue oOpa3bl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTU. TpuroHomerpuyeckue (YHKIMHA, HX CBOHCTBa M TrpaduKu.
I'padguueckue MeTOAbl pelIeHUs ypaBHEHHH U HepaBeHCTB. I'paduueckue MeTobl pelieHus
3amad ¢ mapamerpamu. Mcnonb3oBanue rpadukoB (YHKUWN A7 MCCIEJOBAHUS TPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT NPU PEUICHWHU 3ajad U3 JPYruxX Y4eOHbIX MPEIMETOB U
peanbHOU KU3HU.

Havana maTemMaTnyeckoro aHanusa

[IpumeHnenne Npou3BOAHON K MCCIIEIOBaHHUIO (PYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxneHne HanOOdbLIEr0 M HAUMEHBLIET0 3HAYEHUI HenpepbIBHOW (PYHKIUMM Ha OTpE3Ke.
IIpuMeHeHne NMPOU3BOJHOM U1 HAXOKICHHS HAWIYYIIErO0 PEUICHUs B NMPUKIAJHBIX 337a4ax,
JUIs OIIpeNIeNIeHUs] CKOPOCTH W YCKOpPEHMsI Ipolecca, 3aJaHHOro (GopMmynoll UM rpadukoMm.
[TepBooOpaszHas, OCHOBHOE CBOWCTBO TMEepBOOOpa3HbIX. I[lepBooOpa3HbIe 3IEeMEHTAPHBIX
¢bynkuuii. IlpaBmia HaxoxaeHus mnepBooOpasHbix. MHterpan. ['eomerpuueckuil cMbica
uHTerpana. Beruucnenue omnpenenéHHoro uHTerpaiga mo dopmyne Herotona — Jleitbnwuiia.
[lpumeHenne wuHTerpana Uil HaxOXJAEHUS IUIOIIAfed IIockux ¢uryp U 00BEMOB
reomerpuueckux Tein. [Ipumeps! pemeHuit qudQepeHnnanbHbIX ypaBHeHUH. MaTemaTtudeckoe
MO/JICJIMPOBAHHE PEATbHBIX MTPOLIECCOB ¢ MOMOILBIO AU(PepeHInaNbHBIX YPAaBHEHUH.

TEMATHYECKOE INTAHUPOBAHMUE
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