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OBIIAA XAPAKTEPUCTHUKA YYEBHOT O «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A. YIJIYBJEHHBIV YPOBEHb»

VYueOHbli Kypce «Anrebdpa 1 Hayajia MaTeMaTHYECKOTO aHATU3ay SIBJIICTCS OJTHUM U3 HauboJiee
3HAYMMBIX B HpOrpaMMe CpeHero ooOIiero oOpa3oBaHUs, MOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecreyrBaeT WHCTPYMEHTAIbHYIO 0a3y I M3y4CHHs BCEX €CTCCTBEHHO-HAy4YHBIX KYpCOB, a C
JAPYroi CTOPOHBI, (POPMHUPYET JOTHUECKOE M aOCTPAKTHOE MBIIIJICHHE O0YJYaroIUXCs Ha YPOBHE,
HeO6XOZII/IMOM JJIs1 OCBOCHU S I/IH(l)OpMaTI/IKI/I, 06HIGCTBO3HaHI/I$I, HUCTOPUH, CIIOBECHOCTU MU APYIrUux
JIMCUMIUIMH. B pamkax naHHOTo y4eOHOro Kypca oOydaroIiMecsl OBJIAJCBAIOT YHHBEPCATbHBIM
SI3BIKOM COBPEMEHHON HAyKH, KOTOpasi pOPMYIHPYET CBOM JOCTIKEHUS B MaTEMaTHIECKOH Gopme.

VYueOHBIH Kypc aiareOpbl W Hadal MaTeMaTHYeCKOro aHalk3a 3aKJIaJblBaeT OCHOBY IS
YCIICMIHOI'0 OBJIAACHHA 3aKOHAMU (1)I/ISI/IKI/I, XUMHUH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHsI OCHOBHBIX TeHZ[eHIIHfI
Pa3sBUTHUA OSKOHOMUKH U 06HI€CTB€HHOI7[ JKU3HH, TIO3BOJIACT OPUCHTHPOBATLCA B COBPCMCHHBIX
HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MHCIIOJIb30BATh HX JUIsl JaJbHEWIIEro
O6pa3OBaHI/I$[ u B HOBCGI[HGBHOﬁ kn3au. B To ke BpEMs OBJIAICHUC a6CTpaKTHI)IMI/I U JIOTUYCCKHN
CTPOrUMHU KOHCTPYKLOUAMU anre6pbl 1 MAaT€MaTUYCCKOT0 aHajlnu3a pa3BUBACT YMCHHUC HaXOIHUTHb
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTD, JOKA3bIBATh YTBEPKACHUS C TIOMOIIBIO WHIYKIIUU U
paccyXJIaTh JIeIyKTHBHO, HCIIOJIb30BaTh OOOOIICHHE M KOHKPETH3allMio, aOCTparupoBaHUE U
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILICHUE.

B xonme wu3ydeHus yueOHOTO Kypca «AnreOpa M Hayajga MaTeMaTHYeCKOrO aHaIn3a
0oOydJaromiecss TMOJyJarOT HOBBIM OMBIT pENICHHWS TMPHUKIAJAHBIX 3a7a4, CaMOCTOATEIHLHOTO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJECH peabHBIX CUTYaIlMid, WHTEPIpPETAlld MOJYyYeHHBIX
pEIICHN, 3HAKOMSTCS C TPUMEpPaAMH MaTeMaTHUYECKUX 3aKOHOMEPHOCTEW B TPUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKHUMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbI Kypc o00JajaeT 3HAYUTEIFHBIM BOCIUTATEIBHBIM TOTCHIMAIOM, KOTOPBIH
peanu3yeTcss Kak u4epe3 Y4eOHbI Marepuaj, CHOCOOCTBYIONIUN (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PCHUS, TaK U Yepe3 crenupuKy ydeOHOUW NesITeIbHOCTH, TPEOYIOMIEH MPOJ0DKUTEIbHON
KOHIICHTPAIIMU BHUMAHUsI, CAMOCTOSITEIILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TTOJTy4YSHHBIN
pe3yibTar.

B ocHoBe Meromuku oOydeHUs anreOpe W HayallaM MaTeMaTHYECKOTO aHalln3a JICHKHT
JeSTETbHOCTHBIN MPUHIIUT 00y4YeHHUSI.

B crpykrype y4ueOHOro Kypca «Ajiredpa W Hayalla MaTeMaTHYECKOTO aHalHM3a» BbIICIICHBI
CIICAYIOIINE COJCPKATEILHO-METOJMUECKUE JIMHUK: «Yucna ©u BBIYHCICHUS», «DYHKIUH U
rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hauyana mMaTemMaTruveckoro aHanmsa», « MHOXXeCTBa U
Joruka». Bce OCHOBHBIE COJEPIKATEIIBHO-METOIMYECKUE JIMHUU U3Y4YaroTCs Ha MPOTSHKCHUU JBYX
ner oOy4eHHUs1 Ha YpOBHE CpelHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOTIONHSS JAPYT Apyra u
MOCTENICHHO HACBIIAsACh HOBBIMH TEeMaMU W paszienamu. JlaHHbIA y4eOHBIH Kypc SIBISICTCS
WHTETPATUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e CoJiepKaHHe HECKOJIBKHUX MAaTeMaTHYECKHX
JMCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS, MAaTEMaTHUYCCKUI aHallu3, TEOPHsl MHOXECTB,
MaTeMaTuveckas JIoTuka u jpyrue. [lo Mepe Toro kak oOydaromiuecsl OBIaJIEBalOT BCE Oosiee
IIMPOKMM  MAaTEMAaTHYeCKHM  almapaToM, Yy HHUX I[OCIENOBAaTeIbHO  (OPMHUpPYETCS |
COBEpILIEHCTBYETCS YMEHUE CTPOMTh MATEMaTHYECKYH) MOJEIb PEATbHOW CHUTYaI[MH, MPUMEHSTh
3HaHUs, TMIOJIy4CHHbIC TIPH HW3YYEHHH YYeOHOTO Kypca, /IS PEIICHUS CaMOCTOSTEIhHO
cOpMyYJIMPOBAHHOM MaTEeMaTHYECKOM 33]1auH, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

ConepkaTebHO-METOqMUECKas JTUHUS «HHCIa ¥ BBIUMCIICHUS» 3aBepiiaeT (GOPMHPOBAHUE
HABBIKOB HMCIIOJIb30BaHUS JIEHCTBUTENBHBIX YUCE, KOTOPOE ObUIO HA4aTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpemnero oOiiero oOpasoBaHus 0co00e BHHUMAHHE YIEISIeTCS
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(OpMUPOBAHHIO HABBHIKOB PAMOHAIBHBIX BBIYMCICHUN, BKIIIOYAIOIIUX B ce0sl MCIOJIH30BAHUE
pa3nuyHBIX (OPM 3alMUCH YHUCIA, YMEHHUE JelaTh MPUKHUIKY, BBIIOIHATH NPUOIMKEHHBIC
BBIUMCIICHUS, OLCHUBATh YHUCIOBHIC BBIPOKEHHS, pabOTaTh ¢ MaTeMaTUYeCKUMU KOHCTAHTaMH.
3HaKOMbIe O0YYaIOLIMMCSI MHOKECTBA HATYPaJbHBIX, IENbIX, PAIMOHAJBHBIX U JIEHCTBUTEIBHBIX
4yuceNl JONOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCEl. B KaXJIOM U3 3THX MHOKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CIeMu(pHUYecKrue 3aadd M OIepalu: JeJICHHE Halelo,
ONEpUPOBAHUE OCTATKAMU Ha MHOXKECTBE LEJIBIX YHCEN, OCOOble CBOWCTBAa pPAallMOHAJIBHBIX U
MppalMOHAJIBHBIX YKCEN, apu(PMETHUECKUE OINEpally, a TAKKE W3BJICUEHHE KOPHS HATypaJbHOMU
CTEIIEHN Ha MHO>KECTBE KOMIUIEKCHBIX 4uCell. biarogaps nociie10BaTeJIpHOMY PACIIUPEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX MPUMEHEHUS JUI PELIEHUS Pa3IMuHbIX
3a1a4 (popMHUpyeTcs MpeICTaBICHUE O €AMHCTBE MAaTEMAaTUKU KaK HayKd U €€ pojM B OCTPOECHUU
MO/IEJIeH peaTbHOTO MUpPA, IIUPOKO UCTIOIB3YIOTCS 00001IeHNe U KOHKPETH3AIH 5.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSKEHUU BCero 0OyuyeHHsl Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaxaoM paszzaene llporpammel mpemycMOTpeHO
pelleHre COOTBETCTBYIOIIMX 3adad. B pesynbrare oOyuaromuecss OBIAJEBAIOT Pa3IMYHBIMU
METO/IaMU PEIIeHUsI PAllMOHANbHBIX, HWPPALUOHAIbHBIX, MOKA3aTENbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHHM, HEPABEHCTB U CUCTEM, a TAKXKE 3a7a4, COAEP/KAINX apaMeTPBbI.
[lonmyueHHble yMEHHUS IIUPOKO HCIOJB3YIOTCS TPU HUCCIENOBAaHMM (QYHKIUH C TOMOIIbIO
MIPOM3BOJIHOM, TpHU pEUIeHUH NPHUKIAJHBIX 33Jad M 3aJad Ha HaxOoXXJEHHEe HauOOJbIIUX U
HauMEHBIINX 3HaueHu QyHkuu. JlaHHas conepkarenpHas JIMHUS BKIIOYaeT B ceOs Takxke
(dbopMHpOBaHHE YMEHHI BBINOJIHATH PAcUYETHl MO (opMynaMm, MpeoOpa3oBaHUs PALUOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAK)KE BBIPAXKEHUI, COAEPKAIIUX CTENIEHU
u jorapudmsl. brarogaps wu3ydeHuro anreOpanyeckoro Marepuajia MPOUCXOAMUT JalbHeWiee
pa3BUTHE ANTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIJIEHUS 0Oy4arouuxcs, GOpMUpPYIOTCS HAaBBIKU
JIeTYKTUBHBIX PacCyKeHH, paboThl C CHMBOJIBHBIMH (DopMaMHu, TPEICTaBICHUS 3aKOHOMEPHOCTEH
Y 3aBHCHMOCTEH B BHJIE PAaBEHCTB U HEpaBeHCTB. Anredpa npezaraet 3¢ heKTuBHbIE HHCTPYMEHTHI
JUISL pelIeHUs] NPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJad, HaIJIIHO JAEMOHCTPUPYET CBOMU
BO3MOKHOCTH KaK 513bIKa HAYKH.

CogepxarenpHo-MeToanueckass JUHUS «DyHKIUH M rpaduKH» TECHO NepervieTaeTcs ¢
JIPYTMMHU JTUHUSMHU Y4eOHOTO Kypca, MOCKOJIbKY B KAaKOM-TO CMBbICIIE 33JaT MOCIeI0BATEIbHOCTD
M3ydeHuss Marepuana. V3ydeHuWe  CTENEeHHOW, IOKa3aTeIbHOW, JIOTapU(PMHUYECKON W
TPUTOHOMETPUUECKUX (PYHKUMN, UX CBOMCTB U IpaQUKOB, UCHOIb30BaHNE (PYHKIUI IJIS pelIeHHs
3a/1a4 U3 APYruxX yueOHBIX MPEIMETOB M PEAbHOM JKU3HH TECHO CBSI3aHO KaK ¢ MaTeMaTUYECKUM
aHaJIM30M, TaK U C PelIeHUEeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OoJbIlIoe BHUMAaHUE yIeIseTCs
(GbOopMHUPOBAHHUIO YMEHHUS BhIpaXaTh (GOPMyIaMU 3aBUCUMOCTH MEXKIY Pa3lTUYHBIMU BEIIMYMHAMH,
WCCIIeIOBATh MOJIyuYeHHbIe GYHKINH, CTPOUTH UX Ipaduku. Matepual 3Toi coep KaTeabHOM TMHUN
HalleJIeH Ha pPa3BUTHUE YMEHUM W HABBIKOB, IO3BOJISIOIIUX BBIPAXKATH 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU B pasin4yHON (opMme: aHanuTHueckoi, rpaduueckoir u cioBecHod. Ero msyuenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3alliH, UCIIOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHas nuHuA «Hauama MareMaTH4eCKOro aHalM3a» IO3BOJIAET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/1a4, JTOCTYIHbBIX 00yJatoUUMCsl, TaK
KaKk y HHMX MOSBJISETCS BO3MOXHOCTb CTPOMTH Tpa(UKHU CIOXKHBIX (YHKUUH, ONpEenensaTh HX
HauOoJIbIINEe U HAaUMEHbIINE 3HAUEHHs, BBIYMCIATH IUIomanu (Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPeHMsI mpoueccoB. J[laHHas conepkaTenbHas JMHHASA OTKPBIBAET HOBBIE
BO3MOYXHOCTH MOCTPOECHMSI MAaTEMATUUECKUX MOJIENENH pealbHBIX CUTYalMil, O3BOJISIET HAXOIUTh
HaWIydlllee pEUIeHHWE B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-DPKOHOMHYECKHX, 3ajadax.
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3HaKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHajh3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(OpMaAIbHO-TTOTHYECKOTO M KPEATHBHOTO MBIINUICHUSA, (POPMUPOBAHHIO YMEHHMH paclo3HaBaTh
MPOSIBIICHUST 3aKOHOB MaTEMAaTHKH B HayKe, TEXHHKE W HCKyccTBe. OOywaromiuecss y3HAIOT O
BbBLJAIOIUXCA pE3yJibTaTax, MOJTYYCHHLIX B X0€ PA3BUTHUA MATCMATHKHU KaK HAYKH, U 00 ux aBTOpax.

CO[[ep)KaTCJH)HO-MGTOILI/I‘-ICCKaﬂ JmHus «MHOKECTBA U JIOTUKA» BKIIIOYAET B CE0S DIIEMEHTHI
TCOPUN MHOKCCTB U MaTEMATUYECKONU JIOTHKH. TeOpeTI/IKO-MHO)KGCTBeHHI)IC MpeaACTaBJICHUA
IMPOHU3BIBAIOT BECh KYPC IIKOJILHOM MaTEMaTHUKU U mnpeajararor HaI/I6OJICC yHI/IBepCB,J'II)HBIf/'I A3BIK,
OOBEIMHSIOMNNA BCE pa3/ieinbl MaTeMaTHKH W €€ NPHIOKECHHWH, OHU CBSA3BIBAIOT pPa3HbIC
MaTCMaTUYCCKHUEC OUCHUIUIMHBI M HUX IMPWIOKCHHA B CIAWMHOC MCJIOC. HOBTOMY Ba>XHO [4aThb
BO3MOXHOCTbH O6y‘-IaIOHICMYC$I IIOHUMATh TeOpeTI/IKO-MHO)KGCTBeHHI)If/'I SA3BIK COBpeMeHHOﬁ
MaTEMaTUKU W HUCIIOJB30BAaTh €ro I BBIPAXKCHUA CBOUX MBICJIEH. I[pyrI/IM Ba)XHBIM IMPHU3HAKOM
MaTeMaTHKH KaK HayKH CJIeyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCTh 0OOCHOBAHUH U CIICIOBAaHNE
omnpeeEHHBIM ITpaBUiIaM MOCTPOCHUS JJOKA3aTEIbCTB. 3HAKOMCTBO C AJIEMEHTAMHU MaTEeMaTHYE€CKOM
JIOTUKU CHOCO6CTByeT Pa3BUTHUIO JIOTHYCCKOT'O0 MBIIJICHUA o6yqa101u1/1xcsl, IMMO3BOJIACT UM CTPOUTH
CBOM PacCyXICHHs Ha OCHOBE JIOTHUECKUX MPaBUJL, POPMHUPYET HABBIKU KPUTHUECKOTO MBILIECHHUS.

B yueOGHOM Kypce «Anredpa M Hadaia MaTeMAaTHYECKOTO aHAN3a» MPHUCYTCTBYIOT OCHOBHI
MaTEMaTHYCCKOTO MOJCINPOBAHHA, KOTOPBIC IIPHU3BAHBI CIIOCOOCTBOBATH CbOpMI/IpOBaHI/IIO HAaBBIKOB
MTOCTPOCHHST MOJICTICH pealbHBIX CHUTYaIluH, WCCICIOBAHUS ITHX MOJICNIeH C IMOMOIIBIO armapara
anreOpbl 1 MAaTEMaTUYECKOTO aHAJIN3a, UHTEPIPETALUU MOTYYEHHBIX pe3ynbTaToB. Takue 3agaHus
BIUIETECHBI B KXKJIBIN U3 Pa3JIe]IOB MPOTPaMMBbl, TOCKOJIBKY BECh MaTepraj y4eOHOTO Kypca ITUPOKO
HCIIOJIB3YECTCA I PCIICHUA IMPUKIAIHBIX 3ajad. HpI/I pEIICHUN PCAJIBHBIX MPAKTUYCCKUX 3ajay
oOyJaromuecsi  pa3BUBAIOT  HAONMIOAATENBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, UCIOJB30BaTh aAHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH MPOOIEMY.
JlesaTenbHOCTh TI0 (POPMHPOBAHUIO HABBIKOB PEIICHHS IPUKIIAIHBIX 3a]1a4 OPraHU3yeTCsl B IpoIiecce
M3YUYEHHSI BCEX TeM Y4eOHOT0 Kypca «Anredpa u Hadajia MaTeMaTHYECKOTO aHATTU3ay.

MECTO YYEBHOTI'O ITIPE/IMETA B YYEBHOM IIVIAHE
Ha uzydenue yueGHOTO Kypca «Anredpa u Hadajia MaTEMaTHIECKOTO aHAIM3a» OTBOIUTCS 272
yaca: B 10 kmacce — 136 yacoB (4 gaca B Henenmo), B 11 kitacce — 136 yacoB (4 4aca B Helenio).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJEHHBIA YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIMH 00YJaIOLIET0Cs KAaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOTro OOIIecTBa, MPEICTaBlIeHNEe O MaTeMaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SABJICHHM, MPOLEAYp IPa’KAAHCKOTO 001IecTBa (BEIOOPHI, OIPOCHI U JIPYroe),
YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMU B COOTBETCTBHM C UX (PYHKIMSIMHU U
Ha3HAYECHHUEM;

2) naTpUOTHYECKOI0 BOCIIUTAHNSA:

Cc(OPMHUPOBAHHOCTh POCCUICKON Tpa)IaHCKOM HMJICHTUYHOCTH, YBKEHHUS K MIpPOLUIOMY U
HACTOSIILIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHME K JIOCTHIKEHUSAM POCCHMCKHX
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MAaTEMAaTUKOB U POCCUICKOM MAaTEMATHYECKOM LIKOJIbI, UCIIOJIb30BAHUE 3TUX JTOCTUKEHUMN B IPYrUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHE JYXOBHBIX IICHHOCTEH POCCUICKOTO HAapoaa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO MOBEICHHUS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKECHUN HAYKH
U JCSITeITLHOCTBIO YUEHOTO, 0CO3HAHUE JITYHOTO BKJIA/Ia B TIOCTPOCHUE YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYAsl 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/la4, pPEMICHUH, PaCCYKICHUH, BOCIPHUMYHUBOCTH K MATEMATHYCCKUM acCIICKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHSI TPUMEHSATh MaTEMaTUYECKUE 3HAHUSI B MHTEPECax 3J0pPOBOTO U
6e3omacHOTO 00pa3a *KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBBIO (3I0POBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHI U OTIbIXa, peryispHas pusndeckas aKTUBHOCTS), PU3NYECKOE
COBEPIIIEHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOMN JESTEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTHU TPYAOJIO0Ws, WHTEpPEC K pazIudHbIM chepam
poheCCHOHANBHOM JIEATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ TMPUIOKCHHSIMH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyyiiel mpodeccun U pean30BbhIBATh COOCTBEHHBIE KU3HEHHBIC
MJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaT€MAaTHYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA
MPOTSHKEHUU BCEH KW3HHM, TOTOBHOCTh K aKTHBHOMY YYAaCTHIO B PEIICHUM MPAKTHUECKUX 33714
MaTeMaTHUYECKOUW HAMPABIEHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

cOpPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYJIbTYpbl, IOHUMaHHE BJIUSHHUS  COIMAJIBHO-
SKOHOMHYECKHX IPOLECCOB HAa COCTOSHHE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHE
rI100aTFHOTO XapakTepa SKOJOTHYECKUX MpoOjeM, OpHUeHTalus Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HaHMN JJIs peuieHus 3aa4 B 00J1acT OKpyKarollel cpebl, IIIaHUPOBAHUE MMOCTYIIKOB U OIL[CHKU
MX BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOLIEN CPEIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHHEe MaTeMaTUYECKO HayKH Kak chepbl 4eIoBeuecKon
NESATENBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl PA3BUTHS LIUBUIIN3ALIUH, OBJIAJCHUE S3bIKOM
MaTeMAaTUKd M MaTeMaTHYEeCKON KyJIbTYpOM Kak CpeICTBOM I[IO3HAHHUS MHUpPA, TOTOBHOCTH
OCYHIIECTBJISATh MPOCKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbHI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble Joruyeckue aeMcTBUA:

BBISIBIISIT W XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOLIIEHUI MEXy MOHATUSAMU, (POPMYIUPOBATH ONPEACTCHHS MOHIATUI, YCTaHABIUBATh
CYIIECTBEHHBI MPU3HAK KIACCHU(PUKAIMU, OCHOBAaHUS AN OOOOIIEHUS M CPaBHEHHS, KPUTEPUHU
IIPOBOIMMOI0 aHAJIU3a;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE H
OTpHUIaTeNbHbIE, JMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISIBIISITh MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHUBOpPEYHS B (akTax,
JTAHHBIX, HAOFOICHUSAX U YTBEPIKICHUSX, PEATIAraTh KPUTEPHUH JIJIsl BBISBICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYUN;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJI0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (IpsIMbIE U OT
MIPOTUBHOTO), BEICTPAaUBATh apryMEHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIC CYXCHHS M BBIBOJIBL;

BBIOMpATh croco0 penieHust yueOHOH 3afayu (CPaBHUBATH HECKOJBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HaHOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZCIICHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBare/ibCKkue 1elCTBUA:

HCI0JIb30BAaTh BOMPOCHI KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHMS, (POPMYyIUpOBaTh
BONIPOCHI, (DUKCHUpYIOIIME MPOTUBOPEUYHE, IMpPOOJIIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(bopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITEIBHO  CIJITAHUPOBAHHBIM ~ AKCIEPUMEHT,  HUCCIEJOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OObeKTa, SBJIEHUS, IpOIecca, BBISBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (POPMYIHpPOBaTh OOOOIIEHHUSI U BBIBOJBI MO pe3ysbTaTaM MNPOBEAEHHOTO
HaOJIO/IEHUs, UCCIIEeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEAINOJIOKEHHS O €r0
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH AepULNUTH MHQOpPMALMK, JaHHBIX, HEOOXOJUMBIX JIJIsl OTBETa Ha BOMPOC U JUIA
peuieHus 3a1auu;

BBIOMpATh  MHQOpPMAIMIO W3  HCTOYHUKOB  pA3IUYHBIX  THUIIOB,  aHAIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

CTPYKTYpUpPOBaTh MH(OPMALIHIO, MPEACTABIATh €€ B Pa3IMYHbIX (popMax, WILTIOCTPUPOBATH
rpaguvecKu;

OIICHUBATh HAJEKHOCTh MH(POPMALIMH [T0 CAMOCTOSATENBHO CHOPMYIHPOBAHHBIM KPUTEPHUSM.

KomMMyHMKaTUBHbIE YHUBeEpPCaJIbHbIE y4eOHble e CTBUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSMU U IIENIAMHU
oO1IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y PELIeHUs 3aJa4i, KOMMEHTHPOBATh MOJTYYCHHBIN pe3ylbTaT;

B XoAe OOCYXIEeHHsS 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXIAaeMOW TeMbl, IPOOIEMBI,
pemaeMoil 3aayu, BBICKa3bIBaTh HJEH, HAIEJICHHbIE HAa MOUCK PELIECHHUS, COMOCTaBJISATH CBOMU
CYXKJCHUS C CYXICHHSIMHU APYrHMX YYaCTHUKOB AMANOra, OOHApYKHUBAaTh pazlMuude U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJAbTAaThl PEIICHUsS 3aJaud, HKCIEPUMEHTA, HCCIEIOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (popMaT BBICTYIICHHUS ¢ Y4ETOM 3a]ad MPE3CHTAIM U 0COOCHHOCTEH
ayJIuTOPHUHU.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS
Camoopranmsanms:



COCTAaBJIATh IUIAH, AITOPUTM pEIICHUS 3aJaud, BBIOMpATh CHOCOO pelmeHHs C Y4ETOM
MMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAThb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUN C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJVIEKT:

BJIQJICTh HABBIKAMH TO3HABATEILHOU pe(eKcHy Kak OCO3HAHUS COBEPINAEMBIX IEHCTBUN U
MBICTMTEIBHBIX TPOILECCOB, UX PE3YJIbTAaTOB, BIANETh CIIOCO0AMH CAMOTPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3ysibTaTa pelieHs] MaTeMaTHYeCKON 3a/1auH;

MpEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh I[P PpELIEHUH 3aJauyd, BHOCHUTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWIACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yjbTaTa 1€ U YCIOBHUSIM, OOBSCHATh MPUYMUHBI JOCTHXKEHUS
WIM  HENOCTHKEHUS  pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWTh OMIMOKY, JaBaTb OLIEHKY
MIPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJILHOCTD:

MOHUMAaTh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAJIbHON pabOTHl IpH
pelieHny y4eOHbIX 3aj1a4, IPUHUMATh 11€JIb COBMECTHOM AESITEIbHOCTH, MJIAHUPOBATh OPraHU3aLUI0
COBMECTHOM paboThl, pacipeieNsiTh BUIbI padoT, JOrOBApUBATHLCS, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBAaTh B TPYMNIOBBIX (opMax paboTel (0OcyxkJeHus, oOMeH MHEHUH, «MO3TOBbIE
LITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThI U KOOPJIMHUPOBATH CBOU JACUCTBUS C APYTUMU
YJleHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOAYKT MO KpPUTEPUSAM,
c(OpMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

INPEIMETHBIE PE3YJ/IBTATbBI

K konny o0Ovuenuss B 10 Kjgacce o0VUAIIIMIiCS IMOJVUHMT CJAeAVIONIHE IpeIMeTHbIe
Pe3VJbTATHI 10 0TAEJbHBIM TeMaM padoueid MPporpaMMbl VIe0OHOI'0 Kypca «AJredopa u HauaJja
MATEMATHUYECKOI0 AHAJIH3A»:

Yucaa ¥ BBIYHCIEHUS:

CBOOOJIHO OTEPUPOBATH TMOHATUSMH: PAMOHAIBHOE YHCIIO, OCCKOHEYHAsl MEePHUOIUYECKast
IpoOb, MPOIEHTHI, UPPALMOHATBHOE YKMCIIO, MHOXKECTBA PAIIMOHAIILHBIX U JIEHCTBUTEIBHBIX YHCEIL,
MOJIyJIb AEMCTBUTEIBLHOTO YUCIA;

MIPUMEHSATHh APOOW U MPOLEHTHI JUIsl PEIICHHUS MPUKIAAHBIX 3a7ad M3 Pa3IMYHBIX OTpaciei
3HAHUW U peabHOU KU3HU;

MPUMEHATh MNPUOMIKEHHBIC BBIYMCICHUS, NpPaBHJIA OKPYIJIEHUS, MPUKUIKY M OILEHKY
pe3ynbTaTa BbIYMCIICHUT;

CBOOOZHO OMEpUPOBaTh TMOHATHEM: CTENEHb C IENbIM TOKa3aTeleM, HCIO0Jb30BaTh
MOAXOANIYI0 (GOopMy 3amuCH ACUCTBUTENBHBIX YHMCEN Ui PEIIeHUs MPaKTUYECKHX 3a1ad u
MIPEACTABICHUS JaHHBIX;

CBOOOJHO OTEpUPOBAThH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;

CBOOOJHO OTIEpUPOBATH MOHATHEM: CTETIEHb C PALIMOHAIBHBIM MMOKa3aTelNeM;

CBOOOJHO OMEpPUPOBATH MOHATUSIMH: JIOTapuU(pM YHCTA, JECATHYHbIE M HATypalbHbIE
JorapupMmsl;

CBOOOJHO OTEpUPOBATH MOHSATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCIIOBOTO
aprymMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHCIOBOTO apryMeHTa.
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YpaBHeHusi 1 HepaBeHCTBA:

cBOOOJIHO ONEPHPOBATH MOHATHSIMU: TOXKJIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCHIIbHBIC
YPaBHEHUS U ypaBHEHUS-CIIEICTBUS, pABHOCHJIbHbIE HEPABEHCTBA;

INPUMEHATh Pa3JIMYHbIE METOJbl pELIEHUS pPAalUOHAIBHBIX U JpOOHO-pallMOHAIBHBIX
YpaBHEHUM, IPUMEHSATh METOJI UHTEPBAJIOB JUIsl PEIIEHNs HEPABEHCTB;

cBOOOJTHO OTIEPUPOBATH MOHITUAMHU: MHOTOWIEH OT OJTHON ITEPEMEHHOM, MHOTOWIEH C IIeITBIMU
Kod(ppureHTaMu, KOPHA MHOTOWIEHA, TPUMEHSTH JIEJICHHE MHOTOYJICHA HA MHOTOUJICH C OCTATKOM,
teopemy be3y u Teopemy Buera s peuienus 3aaay;

cBOOOJTHO OTNIEPUPOBATH MOHATHAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHA, MaTPHILIA, OTIPEICIIUTENb
MaTpulbl 2 X 2 ¥ €ro TeOMETPUUYECKUIN CMBICH, UCII0JIb30BATh CBOMCTBA OINpEAeHuTeNs 2 X 2 jyid
BBIYMCIICHUSI €ro 3HA4YeHHs, NPUMEHSTHh ONpEACNUTENN JJIsi PELIEeHUS CHUCTEeMbl JIMHEWHBIX
YpaBHEHUH, MOJEIUPOBATh PEAJbHbIE CUTYallUH C IMOMOIIBIO CHUCTEMBbl JIMHEMHBIX YpaBHEHUH,
HCCIIEIOBaTh MOCTPOEHHBIE MOJEIN C MOMOIIBI0O MAaTpULl U ONpENeIUTEIeH, MHTEepIPETUPOBaTh
MTOJTY4EHHBIN pe3ysbTar;

HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMM 7S TpeoOpa30BaHMsl BbIPaKEHUH;

BBITIOJIHATH MPeoOpa30BaHMs YNCIOBBIX BBIPAXKEHHUH, COJIEPKALIUX CTETIEHN C PallMOHATLHBIM
MoKa3aresem;

UCII0JIb30BaTh CBOMCTBA JIOrapu(pMOB J1J1s MpeoOpa3oBaHUs JOTapU(PMUUECKUX BbIPAKECHHUI;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: HPPALMOHATIbHBIE, TI0OKA3aTeIbHbIE U JJOrapupMHUUecKre
YpaBHEHHUS, HAXOIUTh MX DPELIEHUS C MOMOIIBI0O PAaBHOCHJIBHBIX MEPEXOJO0B MM OCYIIECTBISSA
IIPOBEPKY KOPHE;

NPUMEHSITh  OCHOBHBbIE  TPUTOHOMETpUYeckHe  (GopMyinbl Ui NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJHO ONEpUpPOBaTh TMOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
Heo0xotuMble (GOPMYITBI 1J1s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJENUPOBATH pEalIbHbIE CUTYAIlMH Ha SI3bIKE alreOphl, COCTABIATh BIPAKEHUSI, YpaBHEHUS,
HEPaBEHCTBA I10 YCIOBUIO 33/1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIU C CIIOIb30BAaHUEM alapara
anreOpsl.

DOYyHKUUM U TPAaPUKH:

CBOOOJHO ONEpUPOBATH MOHATHAMH: (GYHKIMS, CHOCOObI 3adaHusl (PYHKIHUH, B3aUMHO
oOpatHble (QyHKIHHM, KOMMO3ulus (yHKIMHA, Tpaduk GQYHKIHH, BBIIOJHITH 3JIEMEHTAPHBIC
npeobpazoBaHus TpadUKOB QYHKITUH;

CBOOOJHO ONIEPUPOBATH OHATUSAMU: 00JIACTH ONIPEICIICHUS] 1 MHOXKECTBO 3HaYCHUH (DYyHKIINH,
HyIU QYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpPUPOBATH MOHATHUSAMHU: UYETHbIE W HEUETHbIC (YHKIMH, MEPHOIUYECKUE
GYHKIMHM, TPOMEXKYTKA MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl W MHHHUMYMBI (YHKIIHH,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHne (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO ONEpUpOBaTh MOHATHSIMM: CTENEHHas (YHKIMS C HATypalbHbIM U LEJbIM
nokaszatesnieM, rpaduk crerneHHoi (QyHKIMU C HATypaJbHBIM M 1IeJIbIM ITOKa3aTeneM, rpaguk KOpHs
N-oii cTeneHu Kak pyHKIMY 0OpaTHOM CTENEeHU C HaTypalbHbBIM IOKa3aTelIeM;

ONEpUpOBATh TMOHATHUAMM: JIMHEWHAs, KBaJpaTWyHas U JpoOHO-TMHEWHas (QYHKIUH,
BBITOJIHATH 3JIEMEHTApPHOE HUCCIIEI0BAaHUE U MIOCTPOEHUE UX TPa(UKOB;

cBOOOJIHO OIEpUPOBaTH MOHATHSAMHU: TOKa3aTelbHas M Jorapupmuueckas (QpyHKIMH, HUX
CBOICTBA U I'pauKu, UCIIOIB30BATh UX I'padKH Ul PELICHUs ypaBHEHUH;

CcBOOOJIHO OINEpPUPOBATH MOHATHAMM: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIIpeielIeHUEe
TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO apryMEHTa;



UCTOJb30BaTh TpaduKu (GYHKIUH JUIS MCCIEIOBAHUS MPOIECCOB M 3aBHCHMOCTEH IpHU
pelIeHN: 3a7a4 M3 JIPYruX YYeOHBIX INPEIMETOB M PEaIbHOW >KW3HH, BBIpaXKaTh (OpMylIaMu
3aBUCUMOCTH MEXY BEIUYMHAMU;

Hayana maTteMaTH4ecKoOro aHajmu3a:

cBOOOJTHO OTEpPHPOBATH TOHATHAMH: apu(METHUECKass M T'eOMETpUYecKass IpOrpeccus,
0eCKOHEUHO YOBIBAIOIIAs T€OMETPHUYECKasi MPOTPECCHUsi, JTMHEHHBIH M SKCIOHEHIIMAIBHBIA POCT,
(dbopmyIna CI0KHBIX IPOIIEHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh IIPOTPECCUU IS PELICHUS PEANIBHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa;

CcBOOOJTHO ~ OMEpHpOBAaTh  MOHATHSAMH:  IOCIEIOBATEIBHOCTh,  CHOCOOBI  3aJaHMS
IIOCJIEI0BATEIILHOCTEN, MOHOTOHHBIE M OTPaHUYECHHBIE IOCIEI0BATEIbHOCTH, ITOHUMAaTh OCHOBBI
3apO’KJICHUS MAaTEMAaTUYECKOTO aHaIn3a Kak aHaiu3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OINEpUPOBATh MOHATUSMH: HENpPEpPbIBHbIE (DYHKIMU, TOYKU pa3pbiBa Tpaduka
(YHKIMH, aCHMIITOTHI rpaduka QyHKINH;

CBOOOJHO ONEpPUPOBATH MOHATHEM: (DYHKIIUS, HETIPEPhIBHAS HAa OTPE3KEe, IPUMEHATh CBOMCTBA
HENpepbIBHBIX PYHKUUHN I pellieHus 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHIMMU: [I€pBasi U BTopasi MPOU3BOHbIE GYHKIIUHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIYHCIATH IPOU3BOJAHBIE CYMMBI, MPOU3BEICHHS], YACTHOTO U KOMIIO3UIUU JABYX (DYHKIIHH,
3HATh MMPOU3BOJIHBIE AEMEHTAPHBIX (PYHKIINIA;

MCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellieHns 3aau.

MHo:xecTBa M J1I0THKA:

cBOOOJIHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpAllMU HaJl MHOKECTBAMU;

HCIO0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar AJIs ONUCAaHUS PEaJIbHBIX MPOLIECCOB H
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX PEIMETOB;

cBOOOJTHO OIIEpUPOBATh OHATUAMU: ONIPE/ICNIEHUE, TEOPEMA, YypaBHEHHE-CIIEICTBHE, CBOICTBO
MaTEMaTH4YECKOT0 00BEKTa, J0KA3aTeNbCTBO, PABHOCHIIbHBIC YPAaBHEHUS U HEPABEHCTBA.

K xonny o0vuennss B 11 kJjacce 00VYAIOIUICA HOJVYMT CJAEAVIOIHE NpeIMeTHbIe
Pe3VJILTATHI 10 O0TAECJLHBLIM TEMaM padoueii MporpaMMbl YI€0HOI0 Kypca «AJredopa u Ha4aJjaa
MATEMATHYECKOr0 AHAJIN3A»:

Yucaa ¥ BBIYHCIEHUS:

CBOOOJIHO OTIEPUPOBATH MOHATHSAMU: HATYPAJIBHOE U 1IE€JI0€ YMCIIO, MHOXKECTBA HATYPAIbHBIX
U LEJNbIX YKCEeNl, UCMNOJb30BaTh NMpu3Haku aenuMoctu nenbix yucen, HOJl u HOK narypanbabIx
4yycen JUIs pelieHus 3a7a4, IPUMEHATh alropuT™ EBKina;

CBOOOJHO OTEpPUPOBATH MOHATHEM OCTaTKa MO MOMYIIO, 3alUCHIBATh HATypaJIbHBIE YKCTa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: KOMIIJICKCHOE YHCJI0 U MHOYKECTBO KOMIUICKCHBIX YHCEII,
MIPE/ICTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandeckoil 1 TPUrOHOMETPpHUECKOH (hopMe, BBITIOTHATh
apudmMeTryecKue onepari ¢ HUMHU U U300pa)kaTh Ha KOOPIAUHATHON TIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH MOHATUSIMU: UPPALlMOHATILHBIC, TOKA3aTeNbHBIE U IOTapU(PMUIECKIE
HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TIOMOIIbIO0 PABHOCHIIBHBIX IIEPEXO/IOB;

OCYILIECTBISATH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOZHO ONEPUPOBATH TMOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPUMEHSTH
Heo0xoIuMBbIe (HOPMYITBI IS PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;



cBOOOJIHO OMEpPUPOBATh MOHATHUSMHU: CUCTEMA U COBOKYIHOCTh YpaBHEHMH M HEPABEHCTB,
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUSI CUCTEMBl M COBOKYITHOCTEH
panMoHaNbHBIX, UPPALIMOHAIBHBIX, TTOKA3aTEIbHBIX U JOTapu(MUUECKUX YPABHEHU 1 HEPABEHCTB;

pemaTh  palHMoOHaJbHBIC, HWppalMOHANbHBIE, MOKa3aTeJbHbIE, JOTapu(PMHUUYECKHE U
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, COACPIKAIINE MOIYIIH U TTapaMeTPHI;

MPUMEHSATH Ipa)uIecKue METObI Ul PEHICHUs] YPAaBHEHUH M HEpaBEHCTB, a TAKKe 3a/1a4 C
napamMmeTpamu;

MO/ICIIMPOBAThH PEaJbHbIC CUTYaIllUH Ha S3bIKE aNreOphl, COCTABIISATh BEIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA U MX CHCTEMbl II0 YCJIOBUIO 3ajJjaud, MCCIEA0BATh IIOCTPOECHHBIE MOJEIH C
HCII0JIb30BAHMEM annapara ajareopbl, UHTEPIPETUPOBATD MTOJIYyYEHHBIH pe3ybTar.

DyHKIUHN U TPa@UKH:

CTpOHTH TpadUKA KOMIO3ZHIWU (PYHKIUH C MOMOIIBIO DJIEMEHTApHOTO HCCIECIOBAHUS W
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTPOMTH TEOMETpHUYECKHE 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIUHATHON TUIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPUIECKUX (DYHKIIHA;

MPUMEHSTH (PYHKIMH T MOJICTUPOBAHUS U MICCIIEIOBAHUS PEATBHBIX IPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajamsa:

WCTIOJH30BATh TIPOM3BOTHYIO /ISl HCCIIEI0BaHUS (DYHKIIMU HA MOHOTOHHOCTB M OKCTPEMYMBI;

HAXOJUTh HaNOOJIbIIIee 1 HAaNMEHBIIIee 3HaUYeHMs (DYHKIIMK HENPEPHIBHOM Ha OTPE3KeE;

WCTIOJIH30BATh MPOU3BOAHYIO ISl HAXOXKJACHUS HAWITYUYIIETO PEHICHUS B MIPUKIIAJHBIX, B TOM
qlclie COIMaIbHO-3KOHOMHYECKUX, 3aayax, /sl ONpeAesieHUus] CKOPOCTH U YCKOPEHHs mpoliecca,
3aIaHHOTO (POPMYJION WU TpadUKOM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: NEpBOOOpa3Has, ONpeeNEHHBIM HHTErpall, HaXOAUTh
epBOOOpa3HBIC JIEMEHTAPHBIX (YHKITUH M BEIYUCIATH HHTETpas 1o Gpopmyne HeroTona-Jleiionuna;

HAXOJUTh IUIOIAAN MIOCKUX GUTYp U 0OBEMBI TEN C TOMOIIBIO HHTETPaa;

UMETh TMpPEJICTaBJICHUE O MAaTeMaTHYeCKOM MOJEIUPOBAHUM HaA MpPHUMEpPE COCTaBICHUS
muddepeHInanbHBIX YpaBHEHUH;

peumarh MNpUKIaJHble 3aJayd, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOTO U (DU3UYECKOTO
XapakrTepa, CpeICTBaMi MaTeMaTH4eCKOT0 aHalln3a.

COJEPKAHUE OBYYEHUA
10 KVIACC

Yucia 1 BbIYUCICHUSA

Panmonanbubie yncna. OOBIKHOBEHHbBIE M JAECATHYHBIE JIpOOM, NMPOLEHTHI, OECKOHEUHbIE
nepuoandeckue npoou. [Ipumenenune apoOeil M MPOLEHTOB I pelIeHHUs] MPUKIAJHBIX 3a1ad M3
Pa3IMYHBIX OTPACIIEd 3HAHUM U peaIbHOM KU3HU.

JlelicTBuTenpHble uucia. PanyoHanbHble M UppalMOHATIbHBIE 4Hcha. ApudMeTHuecKue
Omepaluy C JIEUCTBUTEIBHBIMU 4YHUCIaMU. MOAynab ACHMCTBUTEIBHOTO 4YHUCJIA U €ro CBOWCTBA.
[TpuGnnxkEHHBIE BEIUMCIIEHUS, TPaBUIIa OKPYTJICHNUS, IPUKUIKA U OLIEHKA Pe3yabTaTa BEIYUCICHHH.

Crenenp c nenbiM nokazateneMm. bunom Heiotona. Mcmonb3oBanue noaxonsmiei (Gpopmsl
3aIUCHU ACUCTBUTEIbHBIX YMCEII ULl PEIIECHUS IPAKTUYECKUX 3a/1a4 U IIPEICTaBIICHUs TaHHBIX.

ApupmeTnueckuii KOpeHb HaTypalbHOM CTENIEHH U eTr0 CBOMCTBA.

Crenenp ¢ palUMOHAIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBHBIM
[IOKa3aTeseM.



Jlorapudm gucia. CBoiicTa jorapudma. JleciTHIHbIC U HATypaIbHBIC IOTAPU(PMBI.

CuHyC, KOCHMHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHusI 1 HePaBEHCTBA

ToxmectBa ® TOXIECTBEHHBIE TpeoOpazoBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHUSI.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CleICTBUSA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METOJIbl PELICHUS LENbIX U JAPOOHO-pallMOHAIbHBIX YpaBHEHHI U HEPABEHCTB.
MHoOrouneHsl OT OJJHOM MEpPEeMEHHOM. [[eneHrne MHOTOWIeHa HAa MHOTOWIEH C OCTaTKoOM. Teopema
be3y. MHorounensl ¢ nensiMu kodgdurnuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHIA, COACPIKAIINX CTETICHN U KOPHH.

Wppanmonanshbie ypaBHeHH. OCHOBHBIE METO/IbI PELLIEHUS UPPAIIMOHATIbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEeHUsI. OCHOBHbBIE METObI PEIICHMSI IOKA3aTEIbHBIX YPABHEHUH.

[IpeoGpa3oBanue BbIpaKEHUH, COIEPKALUX JOTrapu(MBbI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/Ibl pEIIeHUs Jorapu(pMUUECKUX YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue Gopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pernenne TpuroHoMeTpuYecKnx ypaBHEHHM.

Pemrenne cucrem JMHEWHBIX YypaBHEHHMHM. Marpuna CHCTEMBI JIMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpULbI 2X2, €r0 TeOMETPUYECKUN CMBICI U CBOMCTBA, BBIYMCIICHUE €T0 3HAUEHUS,
MIPUMEHEHHE OIPEEIUTENs s PElIeHNUs CUCTEMbl TUHEHHBIX ypaBHEHUH. Perenne nmpukiiagHbix
3a7a4 ¢ TOMOUIBIO CHCTEMBI JIMHEWHBIX ypaBHeHUH. lccimenoBaHue IMOCTPOCHHOM MOJENIN C
MTOMOIIBIO0 MATPUIL U OTIpeIeUTENEH.

[ToctpoeHre MaTeMaTHUYECKMX MOJECNIECH pealbHOW CHUTyallud C TOMOIIbI0 YpaBHEHHH M
HepaBeHCTB. [[pruMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a1a4 U 3a4a4 U3
pa3IUYHBIX 00JIacCTel HAYKU U PEATbHON KU3HH.

DyHKUUM U rpaduku

dyHKIMA, cocoObl 3a1anus GyHkunn. Bzaumuo odpatasie pyHkimn. Kommnosuius ¢ yHKIINN.
I'padux bynkuun. DnemeHTapHbIe TpeoOpa3zoBanus rpaduKkoB (PyHKITHA.

Ob6nacTh ompeneneHus U MHOKeCcTBO 3HaueHuil ¢ynkiuu. Hynu ¢ynkuuu. Ilpomexyrku
3HAKOMOCTOSIHCTBA. UETHbie M HeuéTHhle QyHkuuu. l[lepumonmueckue ¢yHkiuu. IIpomexyrku
MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl U MHHUMYMBI ¢GyHkuuu. HauOousbliee u HaumeHbllee
3HaueHUs GYHKIUU HA TPOMEKYTKE.

JluneiiHasi, kBaJpaTH4Has U JPOOHO-IHHEWHas (QYHKIMH. DJIEMEHTapHOE HCCIEeNOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHas (QyHKUMA C HATypajbHBIM W LI€TbIM MOka3aTeneM. EE cBoiictBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-OM CTEMEeHM Kak (PYHKIUU OOpaTHON CTENEHH C HaTypallbHBIM
MOKa3aTeseM.

[TokazarenpHas u norapudmuueckas QyHKUMU, UX CBOICTBa U rpaduku. Mcmnonb3oBaHue
rpadukoB QyHKUIUN A pelieHus] ypaBHEHHIH.

Tpuronomerpuueckas OKpy>KHOCTb, OIIpEICTICHUE TPUTOHOMETPHUECKUX (PYHKIUI YMCI0BOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCHMOCTH B pEAbHBIX Mpolieccax M sBIeHUSIX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Havana maTteMaTn4ecKkoro aHajams3a

[TocnenoBatenbHOCTH, CHOCOOBI 3aJaHUsl MOCJIENOBaTENbHOCTEH. MeToJ] MareMaTu4ecKoi
UHAYKIAA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIENOBATEIbHOCTU. VcTOpHs BO3HMKHOBEHHS
MaTeMaTHYeCKOTO aHaIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.
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Apugpmernueckas ¥ reoMeTprUIecKast mporpeccuu. beckoHeuHo yObIBaloOIIas reoMeTpHIecKast
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETpUUYECKOW Tmporpeccuu. JIMHEHHBI U
9KCIIOHEHIMAIBHBINA pocT. Yucio e. @opMyiia Ccia0kKHBIX IPOLEHTOB. Mcnonp30BaHue Mporpeccuu
JUIS peLIEHUs peabHbIX 3aJa4 PUKIIATHOTO XapaKTepa.

HenpepbiBHble GyHKIMN U WX cBOicTBAa. TOUKH pa3peiBa. ACUMITOTHI rpadUKOB (QYHKITHIA.
CBoiicTBa (yHKIMII HENpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB IS PElieHHS HEpaBEHCTB.
[TpumeHeHme CBOWCTB HEMPEPHIBHBIX (DYHKIIUH JUTS pEIICHUS 3a/1a4.

[TepBas m BrOpast mpousBoaHbIe (yHKIHH. OnpeneneHne, TeOMETPUISCKUN 1 (pr3muecKuit
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelIbHOH K rpaduKy QyHKIUH.

[IpousBonHbie 3nemeHTapHbIX (pyHKIUN. [Ipou3BogHas cymMMbl, IPOU3BEAEHUS, YACTHOTO U
KOMITO3UIIUN (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, Olepalid HaJ MHOXXECTBaMU U WX CBoMcTBa. [lmarpammbl Oitepa—Benna.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOIO almapara Uil OIMCAaHUsA pealbHBbIX IPOIECCOB M
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYrUX yUeOHBIX IMPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro 00bEKTa, CIEACTBHE, J10Ka3aTeIbCTBO,
PAaBHOCHUJIBHBIE YPABHEHUS.

11 KJIACC

Yucaa v BbIYUCTEHUS

Harypanbuble u wnenble uucna. [IpumeHeHHe TNPU3HAKOB JIEIMMOCTH IENbIX YHUCEI,
HauOonpmuii oomui aenurens (nanee — HOJ]) u naumenspiiee obmiee kpatHoe (mamee — HOK),
OCTaTKOB 0 MOAYIIO, anroputMma EBKinaa 11 pemienus 3a/1a4 B LEJIbIX YnCIax.

KommnekcHpie umcma. AnreOpanueckas U TpUTOHOMeTpuyeckas (opmbl  3ammcu
KOMIIJIEKCHOTO YHUCIa. ApU(pMETHUECKHEe OIepalid ¢ KOMIUIEKCHBIMU 4YHciamu. M3o0paxkeHue
KOMIUJIEKCHBIX YHCENl Ha KOOpAMHATHOM TuiockocTtu. Popmyna MyaBpa. KopHu Nn-oil crenenu u3
KOMILJIEKCHOTO uucia. llpuMeHeHne KOMIUIEKCHBIX YHCeN s pelleHus (QU3UYEeCKUX U
reOMEeTPUUYECKUX 3a/1a4.

YpaBHeHUs] M HEPABEHCTBA

Cucrema U COBOKYIMHOCTh YpPaBHEHUU M HEpaBEHCTB. PaBHOCHIIbHBIE CHUCTEMbI U CHCTEMBbI-
ciencTBus. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C TOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYKHOCTH. Pellienne TpuroHoMeTpu4eckux HepaBeHCTB.

OcHOBHBIE METO/IbI PEIICHUS MOKa3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS] UpPAIIOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIICHUS CHUCTEM U COBOKYMHOCTEH pallMOHAIbHBIX, UPPAUOHATIBHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUN.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3a7a4 U 3aJa4
W3 pa3IUYHbIX 00JacTel HAyKH U peallbHOM KU3HU, HHTEPIPETallns MOTyYEeHHBIX Pe3yIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommoszumuu ¢yHknuii. ['eomeTpudeckne oOpa3bl ypaBHEHHl W HEpaBEHCTB Ha
KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckue MeTOBI pelieHrs ypaBHEHU M HEpaBeHCTB. | paduueckue METONbI perieHus
3a/1a4y ¢ mapameTpamH.
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Hcnonb3oBanue rpadukoB GYHKIUHN 151 UCCIIEI0BAaHMS IIPOLIECCOB M 3aBUCHMOCTEN, KOTOPbIE
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 APYTUX YUECOHBIX IPEIMETOB U PEaIbHOM JKU3HU.

Hayana MmaTeMaTH4ecKOro aHajms3a

[IpumeHeHre MPOU3BOMHONW K MCCIEIOBAaHHIO (PYHKIUH Ha MOHOTOHHOCTH U IKCTPEMYMBI.
Haxosxienue HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUN HEMIPEPHIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne IPOM3BOIHOM JUIsl HAXOXKICHUS HAWIy4lIero pelieHUs B IPUKIAIHBIX 3aa4aXx,
IUTSL OTIPENICIICHUS] CKOPOCTH U YCKOPEHHUSI TPOLiecca, 3a1aHHOTO (POPMYIIOi Wit TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO I€pBOOOpa3HBIX. [lepBooOpa3HbIe 3IIEeMEHTapHBIX
¢bynkuuii. [IpaBuiia HaX0XKAEHUS TIEPBOOOPA3HBIX.

NHuterpain. ['eoMeTpuyecKknuii CMBICI HHTErpasia. BeranciieHne onpenenéHHoro MHTerpaisa mo
dbopmyne Hetotona-JleniGnua.

[IpumeHenne wWHTerpana JUid HaXO0XACHUA IUIOHIaled IUIOCKUX @uryp U 0o0bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsl pemennit auddepeHnnaIbHbIX ypaBHeHHH. MaTemaruueckoe MOJeNMpOBaHKe
peaJIbHBIX MTPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.
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