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IMosicHuTeIbHAS 3aMUCKA.
Henu u 3a7a4u U3y4YeHUs MPeIMeTa.
Henu:

— olecrieueHne MHCTPYMEHTAILHOM 0a3bl Uil U3y4eHUS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB;

- d)OpMI/IpOBaHI/Ie JJOTUYCCKOTO H a6CTpaKTHOI‘O MBIIIJICHUA  y4JallluXCsd Ha YPOBHC,
HEOOXOJMMOM JIII  OCBOCHHS KypcOB WH(MOPMATHUKH, OOINECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTH;

— JaTb BO3MOXKHOCTb Yy4YalllUMCs OBJIaACTb YHHUBCPCAJIbHBIM SA3BIKOM COBpCMCHHOfI HAayKH,
KoTOpas (OpMyJIUpPYET CBOU JOCTUKEHUS B MaTeMaTu4yeckoil popme.

3aoauu:

— Obyuenus: 3aKJIaJIBIBAET OCHOBY JUISl YCIICITHOTO OBJIQJICHUS 3aKOHAMU (DH3UKH, XUMUH,
6I/IOJIOFI/II/I, IIOHUMAaHHUsI OCHOBHBIX TGHI[GHHI/Iﬁ OKOHOMHUKHN U O6HI€CTB€HHOI>1 JKH3HU,
IIO3BOJIAACT OPUCHTHUPOBATLECA B COBPCMCHHBIX III/I(prBBIX U KOMIBIOTCPHBIX TCXHOJIOTUAX,
YBEPCHHO HCIIOJB30BaThb HUX B HOBCGHHGBHOﬁ Xm3Hu. B ToXe BpEMs OBJIAJICHUC
a6CTpaKTHI)IMI/I U JOMYCCKH CTPOrHMH MATEMATHYCCKHMMHU KOHCTPYKIHAMH PA3BHUBACT
YMCHHEC HaXO0IUTh 3aKOHOMCPHOCTH, 000CHOBBIBATH NCTUHHOCTbH YTBCPKIACHUAA,
WCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIMIo, a0CTparupoBaHue M aHAJIOTHIO, (JOPMUPYET
KpC€aTUBHOEC U KPUTHUUYCCKOC MBIIIJIICHHUEC. B X0I€ H3YUYCHHA am"e6p51 U HayaJ
MaTeMaTHYeCKOT0 aHaJIM3a B CTapIIeH MIKOJIE yJallhecs IMOJTy4aloT HOBBIM OIBIT PEIICHHS
MIPUKJIATHBIX 3a/1a4, CAaMOCTOSITEIBHOTO MOCTPOCHHUS MAaTEeMAaTHYECKUX MOJICICH peaTbHBIX
CUTyalludi M HWHTEPIPETALUU TOJYYEHHBIX PEHICHUH, 3HAKOMATCS C TIpUMEpaMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIC, HAYKE U B HMCKYCCTBE, C BBLAAIOLIUMUCS
MaTEMaTUYCCKUMU OTKPBITUAMU U UX aBTOpaMU.

— Pazeéumus: ICHOCT U TOYHOCTH MBICIIH, KPUTUYHOCTU MBILUICHUS, UHTYUIUH, JIOTHYECKOTO
MBIILJICHHS, 3JIEMEHTOB aITOPUTMUYECKON KYIbTYpbI, IPOCTPAHCTBEHHBIX MPEICTABICHUH,
CIIOCOOHOCTH K TIPEOJIOJICHUIO TPYAHOCTEH; MaTeMaTHYECKOW peYH; CEHCOPHOU CQephl;
JIBUTATEbHOM MOTOPHUKHU; BHUMAHUS; TaMSITH; HABBIKOB CaMO U B3aMMOIIPOBEPKHU.

— Bocnumanus: cnocodbcTByeT (OPMHUPOBAHMIO HAYYHOIO MHPOBO33PEHHS, TaK M uepe3
crienUKy Y4eOHOH ACATEILHOCTH, TPEOYIOMICH CaMOCTOSATEIIBHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTENIFHON  KOHIIGHTPAlMM BHHUMAaHUS M OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbrar.

XapakTepucTUKa INCHXOJOTMYECKHX MNMPEeINoChbLIOK K H3YyYeHHI0 ajredpbl M Hayaja

MATeMaTH4YeCKOI0 aHAJIN3a yYalluMHucs.

VYueOHblii Kypc «Anredpa U Hayalla MaTeMAaTHYECKOTO aHAJIM3ay» SIBISIETCA OJHUM U3 Hauboiee
3HAYUMBIX B MPOrpPaMME CpeJHEero ooOIiero oOpa3oBaHHUsA, MOCKOJIbKY, C OJHON CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTANIBHYIO 0a3y Ui M3y4eHHUs BCEX €CTeCTBEHHO-HAYYHBIX KYpCOB, a C
JOpyroit CTOpoHbl, POPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIUICHHE 00ydYaroluuxcs Ha YpOBHE,
HEO0OXOIMMOM i1 OCBOCHHUSI MH(POPMATHKH, OOIIECTBO3HAHMS, UCTOPHUH, CIIOBECHOCTU M APYTUX
TUCIMIUIMH. B pamkax nanHoro y4eOHOro Kypca oOydaromiyecs OBJIQJIeBAlOT YHHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOI HayKu, KOTopasi POpMYIHPYET CBOU JOCTHKEHUS B MaTeMaTHUeCKOl dopme.

Y4eOHblii Kypc anreOpbl M Hadajdl MaTeMaTHYeCKOro aHallh3a 3aKJIaJblBaeT OCHOBY s
YCIIEUTHOTO OBJIAJICHUS 3aKOHAMU (U3UKU, XUMHUH, OMOJOTHH, TOHUMAaHUSI OCHOBHBIX TEHJICHIIUI
pa3BUTHUSI DKOHOMUKHA M OOIIECTBEHHON »XU3HU, MO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX
IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MHCIIOJNB30BaTh WX [UISl JAIbHEUIIEro
o0Opa3oBaHUs U B MOBCEIHEBHOM KU3HU. B TO ke BpeMs oBiaieHHE aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIHSIMHU aireOpbl U MaTeMaTH4eCKOro aHalli3a Pa3BUBAET YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTb, JOKa3bIBATh YTBEPKICHHS C MMOMOIIBI0 HHIYKIIMA U
paccyxaath JAeTyKTHBHO, HCIOJIb30BaTh 00O0OIIEHHME W KOHKpETH3allnio, aOCTparupoBaHuE U
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xome wusydyenus ydeOHOTO Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO aHaJH3a
oOydaroniyecss TONy4arOT HOBBIA OMBIT peIIeHUs MPHKIATHBIX 3a7ad, CaMOCTOSTEIBHOTO
MOCTPOCHHUSI MAaTeMAaTHYECKHMX MOJENEH peanbHBIX CHUTYyallui, HWHTEepIpeTaluyd MOTy4YeHHBIX



pELICHNH, 3HAKOMATCSA C NpUMEpPaMM MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B IpPHUpOJE, HayKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMaTUYECKUMH OTKPBITUSIMH U MX aBTOPaMHU.

Y4ebHblil Kypc 001aaeT 3HaYUTEIbHBIM BOCITUTATEIbHBIM MTOTEHIIMAIOM, KOTOPBIN peann3yercs
Kak 4yepe3 yueOHbIi MaTepual, CocoOCTBYIOMHNA (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 cCHeruuky ydeOHOW IesTeTbHOCTH, TPeOYyLeH NpOAODKUTEIBHON KOHIICHTPALUU
BHMMAaHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJTY4YE€HHBIN pe3ysbTar.

B ocHoBe Mmeronuku o00ydeHus anredbpe M HavajgaM MaTEeMaTHMYeCKOIrO aHaiM3a JIEKHUT
JEATeTbHOCTHBIN MPUHLIUT 00ydeHHUSI.

IHoaxonsl kK 0TOOPY colep:KaHHsSl, K ONpe/esIeHHI0 IUIAHUPYEeMbIX pPe3yJbTaToB U K
CTPYKTYpe TeMAaTH4eCKOro NJIaHUPOBAHUS.

OCHOBHBIMU JTMHHUSIMU COJICpYKaHHS alreOphl M Haval Maremarndeckoro aHanmsa B 10-11
Kjlaccax SBJSIOTCSA: «Yucna M BbIUMCIHEHMS», «Anredpa» («AnreOpanyeckue BBIPAXKEHUS,
«YpaBHeHUsT U  HepaBeHCTBa»), «Hawama wmartemarnueckoro ananuza», «['‘eomerpus»
(«'eomeTrpuueckne QGUrypsl M HX CBOWCTBay, «M3MepeHHE TeOMETPUYECKUX BEIUYUHY),
«BeposATHOCTD U cTaTUCTHKAY. J|aHHBIE IMHUU pa3BUBAIOTCS MMApAJLIENIbHO, KayK/asi B COOTBETCTBUU
C COOCTBEHHOH JIOTMKOM, OJHaKO HE HE3aBHMCHMO OJIHa OT JPYrod, a B TECHOM KOHTaKTe€ M
B3aumojieiicTBul. Kpome 3Toro, ux oOBEAMHSIET JIOTWYECKas COCTABIISIONIAs, TPaJULMOHHO
MpHUCYIIasi MaTEMaTUKE U IPOHU3BIBAIOIIAs BCE MaTeMaTHUYECKHUE KYPChI M COJepKaTeNbHbIE TUHHUH.
ChopmymupoBannoe B DPI'OC COO T1peGoBaHME «BIAJCHUE METOJAMHU JOKA3aTEIbCTB,
QITOPUTMAMH pEIIeHUs 3a/ady, yMeHHe (OPMYIHpPOBATH OIpPENEICHUs, aKCHUOMBl U TEOPEMBI,
MIPUMEHSTh UX, MPOBOJUThH JOKa3aTeNbHBIE PACCYXKICHHS B XOJA€ PEUICHHs 3aJau» OTHOCUTCS KO
BCEM y4eOHBIM KypcaM, a (OpMHUpPOBAaHUE JIOTUYECKMX YMEHMH pachpeiensieTcss Mo BCeM rojam
00y4eHHs HAa YPOBHE CPEHETO 00Iero 0opasoBaHus.

MecTo yueOHOro npeaMera B y4eOHOM IIaHe.

Ha u3yuenue yuebHoro kypca «Anredpa U Hayajia MaTeMaTHUYECKOTO aHAIM3a» OTBOJIUTCS
272 gaca: B 10 kiacce — 136 gacoB (4 yaca B Henenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).

Copnep:xanue.

KpaTkas xapakTepucTuka y4eGHOro npeaMera u MeTanpeaMeTHble CBSA3H.

B crpykrype ydebHOro Kypca «Anredpa M Hayalla MaTeMaTHYECKOTO aHaJIM3a» BbIJEIICHBI
CIIEYIOIINE COJepKaTeIbHO-METOquUeckue JMHUU: «Yuciaa u BblYMCIEHUs», «DYHKIUU U
rpadukmn», «YpaBHeHHUs U HepaBeHCTBa», «Hawana maremaTtnueckoro anaiuza», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COJIEPKATENbHO-METOIUUECKHUE JIMHUU U3YYalOTCS Ha MPOTSKEHUH JIBYX
JeT 00ydeHHus Ha ypOBHE CpefHero oOuiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSSA APYT Opyra u
MOCTETNIEHHO HACHIIIAsACh HOBBIMH TEeMaMHM U pasjenaMu. JlaHHbIM ydeOHBIH Kypce SBIsETCS
WHTErPaTUBHBIM, TIOCKOJBKY OOBEOUHSET B cebe coAepKaHHE HECKOJIbKHMX MaTeMaTH4YeCKHX
JTUCHMIUIMH, TaKUX KakK ainre0pa, TPUTOHOMETPHS, MaTeMaTHUYeCKUW aHallu3, TEOpHUs MHOXKECTB,
MaTemaThdeckas Joruka u apyrue. [lo mepe Toro kak oOydwarommuecs OBIaJeBarOT BcE Ooiee
IIMPOKMM  MaTeMaTHMYeCKMM  amnmapaTtoM, |y  HHX  IOCIeAOBaTelabHO  (opMUpyeTCs
Y COBEPUICHCTBYETCSI YMEHUE CTPOUTH MaTEMaTHYECKYI0 MOJENb peajabHOW CUTYyaI[uH, IPUMEHSTh
3HAHUS, T[IOJIyYEHHBIE TPU U3yYEHUH Y4eOHOro Kypca, Ui pPEHICeHHUS CaMOCTOSTEIbHO
chopMynTupPOBaHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CogepxatenpHo-MeToANUECKass THHUS «Hucna U BBIUMCICHUS 3aBepiiaeT GopMUPOBaHUE
HaBBIKOB HCIOJb30BAaHUS JIEHCTBUTENBHBIX YMCEN, KOTOpOe ObUIO HAYaTO Ha YPOBHE OCHOBHOTIO
obmiero o6pazoBanus. Ha ypoBHe cpennero ooOuiero o0pasoBanusi 0co00€ BHHUMAaHUE YIENSeTCs
(OpMHUPOBAHUIO HABHIKOB PAIMOHANBHBIX BBIYUCICHUM, BKIIOUYAIONIUX B CceOs HCHOIB30BaHUE
pasnuuHbIX (opM 3amucu  YMcla, YMEHHE JeNaTh NPUKUAKY, BBIIONHATh TPUOIIKEHHBIE
BBIYHCIICHUS, OLICHWBATh YHWCIIOBBIE BBIPAXKEHHS, padOTaTh ¢ MaTeMaTHYeCKMMH KOHCTaHTaMHU.
3HaKOMbIE OOYYAIOMIMMCSI MHOXKECTBA HATYPAIbHBIX, LETBIX, PAMOHAIBHBIX U JIEHCTBUTEIBHBIX
qucen JIOTIONHSIOTCS MHOXECTBOM KOMIUIEKCHBIX 4YHceld. B KakaoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE eMy clenu(puYecKue 3ajJjauyd ¥ Ollepaluu: JAeJeHHE Haleno,
ONEPHPOBAHNE OCTATKAMU Ha MHOXKECTBE IEJIbIX YHCEeNl, 0COOble CBOMCTBA PALlMOHAIBHBIX HU
UppaIlMOHANILHBIX YHCEN, apu(METHUECKUEe OIEepalyy, a TaKKe W3BICUCHHE KOPHS HaTypalbHOMN



CTENIEHU Ha MHOXECTBE KOMIUIEKCHBIX uKcel. biaarogaps mocienoBareabHOMY PACIIMPEHUIO Kpyra
HCIIOJIb3YEMbIX YHCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX MPUMEHEHHUSI JUIsl PEUICHUs] PA3IMUHBIX
3ama4 hopMHUpyeTcs MPEICTaBICHUE O SAMHCTBE MATEMATHKHN KaK HAYKU M €€ POJIM B TIOCTPOCHUU
MOJIeJIel PealbHOTO MUPA, IUPOKO UCHOIB3YIOTCS 0000IIeHNE U KOHKPETH3AIHS.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» pPEANM3yeTCSd Ha MPOTSHKEHUH BCEro OOy4YeHHsS Ha
YpOBHE CpeaHero o01mero o0pa3oBaHusi, MOCKOJIBKY B KaXx10M paszeie [IporpaMMer mpeaycMOTpeHO
peleHre COOTBETCTBYIOIIMX 3afad. B pesymbraTe oOydarommecs OBJIAJACBAIOT PA3TUYHBIMU
METOJIaMU PEIICHHS PAMOHAIBHBIX, HUPPAIMOHAIBHBIX, MOKA3aTeNbHBIX, JIOTAapU(OMHUUECKUX H
TPUTOHOMETPUYECKUX YPAaBHEHHM, HEPABEHCTB U CUCTEM, a TAKXKe 33J1a4, COJIEP KAIUX apaMeTpBhl.
[lonydeHHble yMEHHUS IIMPOKO HUCIOIB3YIOTCA TPU HCCIAEAOBAaHUM (DYHKIMM € TOMOIIBIO
MPOU3BOIHOM, MPH PEUICHWH NPHUKIAJAHBIX 3a7a4 W 3aJa4 Ha HAXOXJEHHWE HauOOJIBIIUX U
HaUMEHBIINX 3HauYeHW QyHknuu. J[aHHas conepkarenbHas JUHHUS BKIIOYAaeT B ce0d Takxke
(dhopMupoOBaHHE YMEHHI BBIMOIHATH Pacdy€rsl Mo ¢opMyliaMm, TpeoOpa3oBaHUs PAMOHAIBHBIX,
HUPPAIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BRIPAKEHUM, COJIEPIKAIINUX CTETICHH
n jorapudmsl. brnaromaps u3ydeHuro anreOpandeckoro marepuayia MPOMCXOIUT JalibHeHIIee
pa3BUTHE ATOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHHS] 00ydaromuxcs, GOpMUPYIOTCS HABBIKH
JNEAYKTUBHBIX PacCyXJeHUM, pabOThI C CAMBOJIbHBIMU (hOpPMaMHu, IPEACTABICHUS 3aKOHOMEPHOCTEH
Y 3aBUCUMOCTEH B BUJIC PABEHCTB U HEpaBEHCTB. AnreOpa npesyiaraet 3¢ (peKTuBHbIE HHCTPYMEHTHI
JUTSL pEeIIeHUsT TPAKTUYECKUX M eCTECTBEHHO-HAyYHBIX 3a/lad, HArJsIHO JEMOHCTPHPYET CBOH
BO3MOJKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToAnueckass JUHUA «DyHKIUM U TpadUKW» TECHO TMEPEruieTaeTcs ¢
JIPYTUMU JTUHUSMH Y9€OHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIE 3aaT MOCIeI0BATEIHHOCTD
M3y4deHuss Marepuana. V3ydeHue  CTENEeHHOM, TMOKa3aTeNbHOMW, JIOTapUPMUYECKONH W
TPUTOHOMETPUYECKUX (PYHKUUN, UX CBOMCTB U TpaQUKOB, HUCIOIb30BaHUE (DYHKIMM IS pEeIIeHus
3a/a4 U3 APYrux yueOHBIX MPEIMETOB U PEAbHOM JKU3HHM TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM
aHaJIM30M, TaK M C pPelIeHHueM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM Gosbilloe BHUMaHUE yeiseTcs
(hopMHUPOBAHUIO YMEHHUS BhIpaXaTh (GOpMyJIaMH 3aBUCUMOCTH MEXKAY Pa3IMYHBIMHU BEIUYHMHAMH,
HCCIIEIOBATh MMOJIy4YeHHbIe QYHKINH, CTPOUTH UX Tpaduku. Martepual 3Toi coaepxKaTelbHON TMHUH
HaleJeH Ha pPa3BUTHE YMEHUM W HABBIKOB, IO3BOJISIOIIMX BBIPAXKATH 3aBUCHMOCTU MEXIY
BEJIMYMHAMH B Pa3Iu4HON (OpMe: aHAIMTUYECKOW, Tpaduueckoil u ciioBecHOW. Ero m3yuenue
CHOCOOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO MBILIUICHUS, CIHOCOOHOCTH K OO0OOHIEHHIO U
KOHKPETHU3aLlU1, UCIIOJIb30BAHNIO aHAJIOTHIA.

ConepxarenpHas JuHUAS «Hauyana maTeMaTH4YecKOro aHaiu3a» I03BOJIAET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 3ajay, JTOCTYIHBIX 00y4YaroluMCsl, TaK
KaK Yy HHX IMOSBISETCS BO3MOXXHOCTH CTPOUTH TpadUKU CIOXKHBIX (YHKIUH, ONpPENeNniarTh HX
HauOOJbIINEe W HAMMEHbIINE 3HAYEHUS, BBIUMCIATH IUIOMAnd (Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM M YCKOpeHMs nmpoleccoB. JlaHHas coaepiKareiabHash JIMHUAA OTKPBIBAET HOBBIC
BO3MOKHOCTH MOCTPOCHUSI MATEMAaTHUYECKUX MOJENEH peajbHbIX CUTYallUuid, NMO3BOJSET HAXOIUTh
Haujy4yliee pelieHHe B MPHUKIAJAHBIX, B TOM YHCIE COLMAIbHO-?PKOHOMHYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MaTEMaTHYECKOrO aHaliu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOpManbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHHIO YMEHUW pacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MaTeMaTUKH B HayKe, T€XHHKe U HCKyccTBe. OOywarommecs y3HAIOT O
BBIJAIOIIUXCS Pe3yabTaTaX, MOTYYEHHBIX B XOJI€ Pa3BUTHS MAaTEeMAaTUKH KaKk HAyKH, U 00 X aBTOpax.

CopepxatenpHO-MeTOANUECKast TUHUS « MHOKeCTBa U JIOTHKA» BKIIIOUAET B ce0s DIEMEHTHI
TEOPUU MHOXKECTB U MATEMAaTUYECKOW JIOTMKU. TeopeTMKO-MHOKECTBEHHBIE MPEACTaBICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJIBHON MaTeMaTUKH U TMpeaaraloT Haubojee YHUBEPCATbHBIN S3bIK,
OOBeMHSIOMNI BCe pa3feNbl MaTeMaTHKd W €€ TPUIIOKEHUH, OHM CBS3BIBAIOT pa3HbIE
MaTeMaTHYeCKUe AUCUMIUIMHBI M HMX MPWIOKEHUs B eauHoe 1enoe. [lostomy BaxkHO Aath
BO3MOXHOCTh OOydaromemMycss TOHHMATh TEOPETUKO-MHOXKECTBEHHBIM SI3BIK  COBPEMEHHOM
MAaTeMaTHKUd U HMCHOJb30BaTh €ro ISl BBIPAXKEHUS CBOUX MbIcHed. J[pyruM Ba)kKHBIM IPU3HAKOM
MaTeMaTHKH KaK HayKH CJIeIyeT MPpU3HaTh CBOMCTBEHHYIO €l CTPOTOCTh 000CHOBAHMIA U CIICIOBAHHE
ONpeIeIEHHBIM ITpaBUiIaM MOCTPOEHHUS JOKA3aTEIbCTB. 3HAKOMCTBO C JIEMEHTAMH MaTeMaTUYECKOM



JIOTHKH CIIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIUICHUS 00YUYaIOIIUXCs, MO3BOJIIET UM CTPOUTH
CBOM PACCYX/ICHUS HA OCHOBE JIOTUYECKUX MPaBUI, (POPMHUPYET HABBIKK KPUTHUECKOTO MBIIIICHHS.
B yueOHOM Kypce «Anre0Opa ¥ Havyajga MaTEeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YEeCKOTO MOJICITUPOBAHMS, KOTOPHIE MPU3BAaHBI CIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB
IIOCTPOEHUSI MOJEJIEH pealbHbIX CUTYalUil, MUCCIEI0BAaHUS 3TUX MOJIENEH C MOMOILBIO almapara
anreOpbl 1 MaTEMaTUYECKOTO aHAIN3a, MHTEPIIPETANN TIOTYUYECHHBIX Pe3yJIbTaTOB. Takue 3alaHus
BIUIETEHBI B KXKbIH U3 pa3esioB IporpamMmbl, IOCKOJIbKY BECh MaTepHall y4eOHOTO Kypca HIMPOKO
HCIOJIb3YETCS JUIsl pelleHUs] MPUKIAAHbIX 3a1ad. [Ipu perieHun peanbHbIX MPaKTHUYECKUX 3a7ay
oOyyaromuecst ~ pa3BUBAIOT  HAOMIOAATENBHOCTh, YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCHOJB30BATH AHAIOTHIO, 0000mAaTh W KOHKPETHU3UPOBATH MpPOOIEMy.
JleaTenbHOCTh IO (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 33]1a4 OPraHU3yeTCs B IPOLIECCe
M3YYEHHUS BCEX TeM y4eOHOro Kypca «Ayredpa U Hayana MaTeMaTH4YeCKOTO aHAIU3ay.
Coneprxxanue y4eOHOro npeamera.

KosimuecTBo 4acoB /11 u3yuyeHus: yuedHoro npeamera: 136.

KosimuecTBo yueOHBIX He/le/Ib B y4eOHOM roay: 34.

Ha u3yuenue yuebHoro kypca «Anredpa U Hayajla MaTeMaTHUYECKOIO aHAIM3a» OTBOJIUTCS
272 gaca: B 10 kiacce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJICIIO).

Conep:xanue o0pa3oBaHus M0 y4eOHOMY MpeaMeTy:

Yucsia u BIYHCJICHUS.

Pannonanbubie yucia. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue apodu. Ilpumenenune npobeil U MPOLEHTOB Ul pPellieHUs] MPUKIAJAHBIX 3a71ad U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJTbHOU KU3HU.

JlefictButenbHble uYncla. PammoHanbHBIE W HppallMOHAIBHBIC YHCTa. ApudMeTHnuecKue
omepanuy C JEHCTBUTENbHBIMU 4YHMCIaMU. MoOMAylb NEMCTBUTENBHOTO YHWCIA W €ro CBOWCTBA.
[TpuOnmxEHHBIE BRIYUCIICHUS, TIPAaBUIIAa OKPYTJICHUS, TPUKUAKA U OLEHKA PEe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ nensiM nokasateneM. bunom Hprotona. Vcnonb3oBanue moaxonsuieit popmbl
3aMnycy JeMCTBUTENbHBIX YHCEN JUIsl pElIeHUs MPAKTUUECKHUX 3a/1a4 U MPEJICTaBICHUS TaHHbBIX.

Apudmernueckuil KOpeHb HATYPAIbHON CTENIEHU U €r0 CBOMCTRA.

CreneHp C palMOHATBHBIM IIOKa3aTejleM U €€ CBOMCTBA, CTEMEHb C JCHCTBUTEIHHBIM
[OKa3aTeseM.

Jlorapudm yucna. CoiictBa siorapudma. JlecsTuuHble U HaTypallbHbIE TOTapU(PMBI.

CuHYC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC H
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHSI 1 HEPABCHCTBA.

ToxnectBa W TOXIECTBEHHbIE IMpeoOpa3oBaHusA. YpaBHEHHE, KOpPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHUsA-ClIeACTBUs. HepaBeHCTBO, pelieHne HepaBeHC CTBa.

OcHOBHBIE METOBI PEHICHUS LENbIX U TPOOHO-paIllOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouseHsl OT OJIHOM NepeMeHHOH. JleneHne MHOrouieHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorounens ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanHms YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

Wppanmonanbuslie ypaBHeHUsI. OCHOBHBIE METO/Ibl PELIEHUSI UPPALIMOHATIBHBIX YPABHEHU.

[TokazarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PEUIEHUS TOKA3aTEIbHBIX YPAaBHEHUM.

[IpeoOpazoBanue BEIpaKEHUH, COAEPIKALIUX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOIbI PEIICHUS IOTapU(MUIECKUX YPAaBHEHUH.

OcHoBHble TpuroHoMerpuueckue Qopmynsl. [IpeoOpasoBaHre TPUTOHOMETPUUECKHUX
BbIpaXKeHUil. Pernienne TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemienue cucreM nMHEHHBIX YypaBHEHUM. MarTpuiua cCuUCTeMbl JMHEWUHBIX YpPaBHEHUU.
Onpenenurens MaTpULbl 2X2, €r0 F€OMETPUUECKUN CMBICI U CBOMCTBA, BEIUUCIIEHUE €0 3HAUECHHUS,
IIPUMEHEHHE OIPENEIUTENS ISl PEIICHNs CUCTEMBI JIMHEHHBIX ypaBHEHUI. Penenne npukiagHbix
3a7a4 C IOMOIIBIKD CHCTEMBI JIMHEWHBIX YypaBHEHMH. lcciienoBaHue NOCTPOCHHOM MOJEIU C
IIOMOIIBIO MAaTPHUIL U ONIPEAETUTENEH.



ITocTpoenne MaTeMaTU4ECKUX MOJEIEH PEAJbHOM CUTyallMM C IIOMOLIBIO YPAaBHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MaTeMaTHUYECKHX 3ajiad U 3a1a4 U3
pa3nUYHBIX 007JacTEll HAYKHU U PEATbHOM KU3HH.

DOyHKUUM U rpaduku.

OyHKIMs, crnocoObl 3amaHus ¢GyHKIuH. B3aumbao oOpatHble ¢yHKiuu. Kommnosumws
¢bynkuuit. 'paduk pynkumu. DneMeHTapHbIe Tpeodpa3zoBaHus rpaUKoB (PyHKITHIA.

OO6nacte ompeneneHuss ¥ MHOKeCTBO 3HadeHHi QyHKiuu. Hymn ¢yaxoun. [pomexyrku
3HakonocTostHcTBa. UETtHeie W HeuérHble ¢GyHkumu. Ilepmommueckne ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcumMyMbl U MUHUMYMbl (pyHKUuu. HambGombiiee u HauMeHblIee
3Ha4YeHUs1 (PYHKIIUH HA IPOMEKYTKE.

JluHeiHast, KBagpaTU9IHasi U APOOHO-JIMHEHHAs (QYHKIUU. DIIEMEHTApHOE MCCICAOBAHUE H
MMOCTPOCHUE UX TPaAPUKOB.

CrenenHas (QyHKIMS C HAaTypalbHBIM M IIeJbIM TOKa3aTenem. E€ cBoiictBa u rpaduk.
CpoiictBa M TpaduKk KOpHS N-OM CTENEHM Kak (QPYHKUMKU OOpaTHON CTENEHH C HaTypalbHbIM
MIOKa3aTeJIeM.

[lokazarenbHas u norapupmMuyeckass QyHKUNU, UX CBOMcTBa U rpaduxu. Vcnosb3oBaHue
rpadukoB QYHKUUHN Ui pelieHus] ypaBHEHUH.

Tpuronomerpuueckass OKPY)KHOCTb, OIPEJEICHUE TPUTOHOMETPUUYECKUX  (DYHKIUH
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pealIbHBIX Ipolieccax U siBiaeHusX. ['paduku peaabHbIX
3aBUCHMOCTEH.

Hauyana maTeMaTH4ecKkoro aHajmusa.

ITocieqoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEH. MeTon MaTeMaTHYeCKON
WHIYKOUU. MOHOTOHHBIE W OrPaHUYEHHBIE IOCJIEI0BATEIbHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a 0ECKOHEUYHO MallbIX.

Apudmernueckas U reomerpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaroImas
reomeTpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPUUYECKON TPOTPECCHH.
JIMHEeWHBIN U SKCIOHEHIMANIbHBIA pocT. Yucio e. @opmyna CIOKHBIX NpoLeHTOB. Mcnoib3oBaHue
MIPOTPECCUN ISl PELIEHUS PEAJIbHBIX 3aJa4 MPUKIIAJHOTO XapakTepa.

HenpepsiBHbIC (hYHKIIMM ¥ UX CBOMCTBA. TOYKHM pa3phiBa. ACUMNOTOTHI I'PapUKOB (HYHKITUH.
CpoiicTBa (yHKUUN HENpPEpbIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJIOB ISl PElICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMM [Tl pEIICHUS 3a/1a4.

[lepBas u BrOpas mpousBojHble QyHKUIKU. OmpeneneHrue, reOMeTpUIECKUl U pU3nYecKuit
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoHbie sneMenTapHbIX GyHkui. [IponsBogHas cyMMbl, IPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIUH.

MHoxecTBa M JIOTHKA.

MHoXxecTBO, oIepanuu HaJ MHOXECTBaMHM U UX cBoMcTBa. [[uarpammel Diinepa—Benna.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOIO amnmnapara Jjsi ONUCAaHUsl pealbHbIX IPOLIECCOB U
SIBIICHUU, TIPU PELLICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTUUECKOTO 00BEKTa, CIEACTBHE, I0KA3aTeIbCTBO,
PaBHOCHJIBHBIE YPABHEHUS.

IInanupyemsble pe3yJbTaThbl OCBOCHHS NpeaMeTa:
JIn4yHOCTHBIE pe3yJIbTaThl.

1) rpaxaaHcKoro BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh TPAXKJAHCKON MO3ULUHM 00y4aroIIerocs Kak akTUBHOIO U OTBETCTBEHHOTO
YjileHa POCCHICKOro OOIIecTBa, MPEACTaBICHUE O MAaTeMaTHMYECKHX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYP, SABICHHM, MPOLEAYP IPAXKAAHCKOTO 00IIecTBa (BEIOOPHI, OTIPOCHI U IPYroe),
yYMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMU B COOTBETCTBHM C MX (PYHKUMAMHU U
Ha3HAYEHHUEM;

2) MaTPUOTHYECKOT0 BOCITUTAHUS:



c(OPMHUPOBAHHOCTh POCCHUCKON TPaKAAHCKON MICHTUYHOCTH, YBAXEHHUS K MPOLUIOMY H
HACTOSIIIEMY POCCUUCKONW MATEMAaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSIM POCCHIUCKHX
MaTEMAaTUKOB U POCCUICKOM MAaTEMATUYECKOM IKOJIbI, UCIIOJIb30BAHUE 3TUX JTOCTUKEHHUM B IPYrUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH;

3) AYXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUUYECKUM MTPUMEHEHUEM JTOCTIKCHUN HAyKH
U JeSTEeIBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIJIa B MOCTPOCHUE YCTOMYMBOTO OYIYIIIEro;

4) 3cTeTHYecKOro BOCIUTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKJIIOUYas ICTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3aJla4, pPEMICHUH, PaCCYKICHUH, BOCHPHUMYHUBOCTH K MATEMATHYCCKUM acCICKTam
pa3IUYHBIX BUJIOB UCKYCCTBA;

5) ¢uznyeckoro BOCUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSITh MaTeMAaTUYECKUE 3HAHMUSI B WHTEpEecax 370pOBOTO U
0e30macHOro 00pasa *U3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10pPOBbIO (310pOBOE MUTAHUE,
cOaaHCHUPOBAaHHBIN PEXXUM 3aHATHI U OTIbIXa, peryisipHas (pusndeckas akTUBHOCTD), (pru3ndecKkoe
COBEPIICHCTBOBAHKUE MIPH 3AHATUSAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPya0BOro BOCHIHMTAHMS:

TOTOBHOCTh K TPYZy, OCO3HAHHWE IIEHHOCTH TPYAOJIOOUs, WHTEpEC K pPa3audHbIM cdepam
npoheCcCHOHANBHON NIEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ TPWIOKEHUSMU, YMEHHE
COBEpIIIATh OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
MJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA
MPOTSHKCHUU BCEH KW3HHM, TOTOBHOCTh K aKTHBHOMY YYAaCTHIO B PEIICHUU MPAKTHUYECKHUX 3a1ad
MAaTeMaTHUYECKOU HAMPABIEHHOCTH;

7) 3KO0JOrMYeCKOro BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ SKOJOTMYECKONW  KyJIbTYphl, IOHMMaHHWE€ BIMSHUA  COLIMAJIBHO-
SKOHOMHYECKHX IPOLECCOB HAa COCTOSHHE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHE
rJ100aTFHOTO XapakTepa SKOJOTHYEeCKUX MpoOieM, OpUEeHTAlUsl Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HaHMUN JJIs pelieHust 3a/1a4 B 00JIacTU OKpYy’Karollel cpebl, MIIaHUPOBAHUE MMOCTYIKOB M OLICHKH
MX BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPEIbl;

8) LEeHHOCTH HAYYHOTO NMO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKU, TOHUMaHHEe MaTeMaTUYECKO HAyKH Kak chepbl YeIoBeuecKon
JEATEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUIsl PA3BUTHS LIMBUIIN3ALIUH, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4eCKON KyJIbTYpOM Kak CpeICTBOM IIO3HAHUA MHpPaA, TOTOBHOCTh
OCYHIECTBJISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHIMBU/IYAJIbHO U B TPYyIIIE.

MeTanpeamMeTHblie pe3yJabTaThl.

Ilo3naBaTeIbHBbIE YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS.

Ba3oBble Jornueckue 1eMCTBUA:

BBISIBIISITh M XapakTepU30BaTh CYHIECTBEHHBbIE IPU3HAKHM MAaTeMaTH4YeCKUX OOBEKTOB,
MOHATHH, OTHOLIIEHUI MEXy MOHATUSAMU, (DOPMYIUPOBATH OMPEIEICHUs IOHATUH, YyCTaHABIUBATh
CYIIIECTBEHHBIH MPU3HAK KIAacCU(PUKAIMU, OCHOBAaHUS AN OOOOIIEHUS M CPaBHEHMSI, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPa30BBIBATH CYXKACHUS: YTBEPIUTENbHBIE H
OTpHUIaTeNbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIISITh MaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHUBOpEUHs B (akTax,
JTAHHBIX, HAOIOICHUSAX U YTBEPIKJICHUSX, PEATIaraTb KPUTEPHUH /IS BBISBICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEUUH;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUeHHUI 110 aHAJIOTUH;



IIPOBOJUTH CAaMOCTOSITENIBHO J0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN (IIPSMBIE U OT
IIPOTUBHOIO), BEICTPAUBATh ApIyMEHTALIMIO, IPUBOIUTH IIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpPATH CrI0CO0O perieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HanOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIBHO BBIJCICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKkue 1eHCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEI0BATEILCKUN MHCTPYMEHT MO3HAHHSA, (GOPMYINPOBATH
BOTIPOCHI, (DUKCHUPYIOIIKME TPOTUBOpPEYHE, IPOOJIEeMy, YCTaHABIMBATh HCKOMOE W JAaHHOE,
(bopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIUI0, MHEHHE;

[IPOBOJUTH ~ CAMOCTOSITEJIbHO  CIIAHUPOBAHHBIM  OKCIIEPUMEHT,  MCCIEAOBAHHUE IO
YCTQHOBJIEHUIO OCOOCHHOCTEW MAaTeMaTHYECKOro OOBEKTa, SBJICHUS, IPOIECCa, BBISBICHUIO
3aBUCHUMOCTEHN MEXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 00OOIEHNS U BBIBOJIBI 1O pe3yibTaTaM IMPOBEAEHHOTO
HaOJI0/ICHUs, UCCIIEI0OBAaHUs, OLIEHMBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IEHHNI;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BbIIBUTATh MPEANOI0KEHHS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PadoTa ¢ undopmanmueii:

BBISIBIIATh J€DUIUTH MHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX I OTBETa HAa BOIPOC U JJIS
pelIeHus 3a/1a4H;

BBIOMpATh  HMHPOPMAIMIO M3  HCTOYHMKOB  Pa3jIMYHbIX THUIOB, aHAJIW3UPOBATh,
CUCTEMAaTHU3UPOBATh U UHTEPIIPETUPOBATH UH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (OPM MpEACTABICHUS;

CTPYKTYpUPOBaTh MHPOPMAIHUIO, IPEACTABIATH €€ B Pa3IMUHbIX (popMax, WILTOCTPUPOBATD
rpapuvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIUH 10 CAMOCTOSITEILHO CPOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIEe JeiCTBUSA.

Oo0wmenne:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBUSIMU U LIEISAMU
oOuIeHus, ICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHUPOBATh NOJIyY€HHbBIN PE3YJIbTaT;

B XOJile¢ OOCYXJEHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMON TEMbI, MPOOIEMBI,
pemiaeMoil 3a1auyu, BBICKA3bIBaTh WJEH, HALEJICHHbIE HA IOUCK PELICHUS, COMOCTABIATH CBOU
CYXKJCHUSA C CYXICHHUSIMH JPYrMX YYacTHUKOB JAuajiora, oOHapy»KuMBaTh pa3iMyue U CXOJCTBO
MO3UIIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJbTAThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, HCCIEAOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (pOopMAaT BBICTYIUICHHS C YIETOM 3a/a4 MPE3eHTALUU U 0COOCHHOCTEH
ayJIUTOPHUHU.

PerynsiTuBHbIe yHUBepPcAIbHbIC YUeOHbIE 1eliCTBHA.

Camoopranuszanmsi:

COCTaBIIATh IUIAH, AJITOPUTM pEIICHHs 3a/adyd, BBIOMpPATh CHOCOO pemieHus ¢ y4EToM
UMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJ1b, SMOLIMOHAIbHBII HHTEJJIEKT:

BIIJIETh HaBBIKAMH MO3HABATENLHON peduieKcun Kak OCO3HAHUS COBEPIAEMBIX JEHCTBUN U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3ylbTAaTOB, BIAJETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yibTaTa peleHrus MaTeMaTHYeCKOM 3a1auu;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHMH 3a/Jadd, BHOCUTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE pe3yibTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUUYMHBI JIOCTHIKEHHS
WIA HEJAOCTWXKEHHMS pe3ylbTaTOB  JIEATEIbHOCTH, HAXOJUTh OIMIMOKY, JaBaTh  OLEHKY
pUOOPETEHHOMY OTIBITY.



CoBMecTHas1 1eSITeIbHOCTD:

MOHMMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaTbHONH pabOTHI HpHU
pernieHnn y4eOHbIX 3a/1a4, IPUHUMATh 111 COBMECTHOM JESITeIbHOCTH, INITAHUPOBATH OPraHU3aIUI0
COBMECTHOM pabOoThI, pacpeesaTh BUIbI paboT, JOTOBApUBATHCA, 00CYKIATh MPOIIECC U Pe3yabTaT
paboTbI, 06001IaTh MHEHHUS HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (popmax paboTel (0OCyXaeHus, OOMEH MHEHHWH, «MO3TOBbIC
IITYPMBI» U WHBIE), BBITIOJIHITH CBOIO YaCTh PaOOTHI M KOOPAMHUPOBATH CBOU JEHCTBUS C JPYTrUMH
YJieHAMH KOMAaHJbl, OLIEHMBATh KadeCTBO CBOETO BKJIaga B OOMIMHA TMPOIYKT MO KPUTEPHSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

IIpexmeTHble pe3yabTaThl.

K xoniy oOydenuss B 10 kiacce oOydarommiics TOJYYHUT CIEAYIOIIAE TPEAMETHBIC
pe3ynbTaThl MO OTAEIBHBIM TeMaM paboueil mporpaMMbl yueOHOro Kypca «Ausrebpa v Havaia
MaTEeMaTHIECKOTO aHAIH3a»:

Yucjia ¥ BBIYHCJIEHHS:

cBOOOJTHO OTIEPUPOBATH MOHATHSMH: PAIMOHAIBFHOE YHCIIO0, OECKOHEYHAS IMEPHOANYecKast
Ipo0Ob, MPOIEHTHI, HPPALUOHATBHOE YHCIIO, MHOXKECTBA PAIIHOHAIBHBIX M ACHCTBUTEIBHBIX YHCEl,
MOJyJIb JEVUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOU W MPOLEHTHI JITsl PEIICHUS MPUKIAIHBIX 3a7ad M3 Pa3IMUHBIX OTpaciieit
3HaHUH U PEATTLHOM KU3HU;

MPUMEHSTh TPUONMKEHHBIC BBIYHCICHUS, IPAaBUIA OKPYIIICHUS, TPUKHAIKY W OILEHKY
pe3yJbTaTa BIYUCICHUM;

CBOOOJTHO OTIEpUPOBATh TOHSATHEM: CTETEeHb C IIeJBIM IIOKa3aTelieM, WCII0JIb30BaTh
MOAXOASNIYI0 (OpMy 3amucH JIEHCTBUTENBHBIX YHCEN Ui PEIICHHs TPaKTHYECKUX 3aaad U
IIPEJCTABICHUS JaHHBIX;

cBOOOJIHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATYpPaJIbHON CTENEHHU;

cBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PALIMOHATIBHBIM IT0OKa3aTeeM;

CBOOOJIHO ONEpUPOBaTh MOHATUAMHU: JIOrapu(pM YHUCHIA, AECATUYHBIE W HATypalbHbIE
sorapudmer;

CBOOOJIHO ONEpUpPOBaTh IMOHATUSAMHU: CHHYC, KOCHHYC, TAQHI'€HC, KOTAHTE€HC YHCJIOBOTO
apryMeHTa;

OIIEPHPOBATH MOHATHAMHU: APKCUHYC, ApKKOCUHYC U APKTAaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbIE
YPaBHEHMsI U yPABHEHUA-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA,

IPUMEHATh DPA3JIMYHbIE METOJbl PELIEHHs PAlMOHAIBHBIX M JAPOOHO-pPAllMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METO/l HUHTEPBAJIOB JUIsl PELICHNs HEPAaBEHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHSAMU: MHOTOWIEH OT OJHON IMEpEeMEHHOH, MHOTOYJIEH C
LEJIBIMA KO3 GUIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSATh J€JIeHNe MHOrOWIeHa Ha MHOTOWIEH C
ocTaTKoM, TeopeMy be3y u Teopemy Buera ans pemienus 3aaay;

CBOOOJIHO ~ ONEpUPOBaTH MOHATUSAMM: CHUCTEMa JIMHEWHBIX YpaBHEHMH, MaTpuua,
ONpeNeNuTeNb MaTpULbl 2 X2 W €ro TeOMETPUYECKHIl CMBICHI, HCHOJb30BaTh CBOMCTBA
ompenenutens 2 X 2 Jyuis BBIYUCIEHHUS €ro 3Hau€HHs, MPUMEHSATh ONPEACTUTENH Ui PElIeHUs
CHCTEMBbl JIMHEHHBIX YpaBHEHHUH, MOJENUpOBaTh pealbHbIE CHUTYyallMd C IOMOILBIO CHCTEMBI
JMHEWHBIX YpaBHEHUH, HCCIeI0BaTh OCTPOSHHbBIE MOJEIH C MIOMOIIbIO MAaTPHIL U OTIPE/ICIUTENEH,
MHTEPIPETUPOBATh NOJYYEHHBIN Pe3yabTar;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs TpeoOpa30oBaHMsl BEIPAXKEHUI;

BBIMOJIHATh ~ NPeoO0pa3oBaHMs  YHMCIOBBIX  BBIPAKEHHWH, COJEepXkKalluX CTENeHH ¢
panMoHaIbHBIM TIOKA3aTeIeM;

HCIOJIb30BaTh CBOWCTBA JIOrapu(MOB Ui IpeoOpa3oBaHus Jorapu(pMUIECKUX BIPaKEHUH;

cBOOOJTHO ONIEpUPOBATh MOHATHIMU: HPPALUOHAIBHBIE, TOKa3aTeIbHbIE U JOrapu(PMUUECKIE
yYpaBHEHHUS, HaXOJUTh HUX PEIIEHUS C MOMOIIBI0 PABHOCHIIBHBIX IEPEXOJO0B WM OCYIIECTBIISS
MIPOBEPKY KOpHEH;



IPUMEHSATH  OCHOBHBIE  TpPUTOHOMETpUYeckHe  (GopMynbl  uid  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHUI;

cBOOOJTHO ~ ONEpUpPOBAaTh TMOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE, MPUMEHSTH
HE00X0AUMBbIE (POPMYIIBI IS PEIICHHS] OCHOBHBIX TUITIOB TPUTOHOMETPHUYECKUX YPAaBHEHUN;

MO/ICIMPOBATH peaIbHBIE CUTYAIIUH Ha SI3bIKE AJIreOpbl, COCTABIIATH BBIPAKEHHSI, ypPaBHEHUS,
HEPaBEHCTBA I10 YCIOBHIO 33J]a4H, UCCIIEA0BAThH MOCTPOCHHBIE MOJICIH C MCIIOJIB30BAaHUEM arapara
aJreOphl.

DyHKIUUHN U TPaQUKH:

cBOOOJTHO OTEpUpPOBATh MOHATHAMH: (DYHKIHS, CIOCOOBI 3amaHusi (DYHKIHMH, B3aMMHO
oOpatHbpie (QyHKIMH, KOMMO3WIMA (YHKIMHA, Trpaduk (YHKIUH, BBIIOJHATH AIIEMEHTAPHBIC
npeoOpa3oBaHus Tpa@uKoOB QyHKIUH;

CBOOOJTHO OTIEpUPOBATH MOHATHAMHU: OONACTH OINpPENENICHUST W MHOXKECTBO 3HAUYCHHIM
GbyHKIMHU, HYTU QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOJTHO OTEPHPOBATH TOHATHSIMU: YETHBIE W HEYETHBIC (YHKIUH, TEPHOINYECKHE
(GYHKIIMH, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMM, MaKCUMyMbl W MHHUMYMBI (DyHKIHH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CcBOOOJTHO OIEpPHPOBATH TOHATHSIMHU: CTETeHHas (YHKIUS C HATypadbHBIM M IIEJIBIM
noxaszateneM, rpaduk cTerneHHoN (GyHKIMK C HATypabHBIM M IIETBIM ITOKa3aTelieM, TpapuK KOpHS
N-0H CTereH! KaK QYHKIIMH 0OpaTHOM CTETICHN C HATYPaJIbHBIM TTOKa3aTeleM;

OTIEPHPOBATh TOHATUSMU: JIMHEHHAs, KBagpaTHUYHAs W APOOHO-TMHEWHas (yHKIUH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTIEpUPOBATH TMOHATHSAMH: TOKa3aTenbHas W Jorapudmudeckas (GyHKIUM, UX
CBO#CTBA ¥ TpaKH, HCIIOJIH30BATh UX TPapUKH TS PEIICHHUs yPaBHEHUH;

CBOOOJIHO OMNEpPUPOBATH MOHATHAMM: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpE/eICHUE
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh rpadukn (QYHKIOUH A1 UCCIEN0BAaHUS HPOLECCOB M 3aBUCUMOCTEH NpHU
pelIeHNH 3a7a4 M3 JPYruX YYeOHBIX IMPEIMETOB M PEaJbHOW JKU3HU, BBIpaKaTh (OpMylIaMu
3aBHCHUMOCTHU MEXKIY BEJITMUYNHAMM;

Hayana MmaTeMaTH4ecKoOro aHaIn3a:

cBOOOJIHO ONEpPUPOBATH MOHATUSAMM: apUPMeTHYecKass U TeOMeTpHuecKas MpOorpeccus,
0eCKOHEUHO YObIBaIOIlas reoMeTpuuecKas IpOrpeccusi, JTUMHEHHBIH M SKCIOHEHIUAIbHBIA pOCT,
(bopMyIna CI0XKHbBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH [Vl PELICHUs peabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJIHO ~ ONEpUpPOBATH  MOHATUSAMM:  IOCIEIOBATEIbHOCTb,  CIOCOOBI  3a/aHUs
II0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHMYEHHBIE IOCIEA0BATEIbHOCTH, MOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOI0 aHAJIM3a KaK aHainu3a 0ECKOHEYHO MaJlblX;

CcBOOOJIHO ONEpUpPOBaTh IMOHATHUSMHU: HENpepbIBHbIE (YHKIUH, TOYKHU pa3pbiBa rpaduka
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

CcBOOOJIHO ONEpHpOBaTh MOHATHUEM: (YHKIMs, HENpepblBHAS Ha OTpe3Ke, HNPUMEHSTb
CBOICTBA HENIPEPBIBHBIX (DYHKIUH JUI peleHus 3a/1ay;

cBOOOJIHO ONEPUPOBATH NOHATUSAMM: IIEpBast U BTOPAst IPOU3BOAHbIE (DYHKIIMHU, KacaTelbHas
K rpaduky GyHKIUY;

BBIUUCIIATH IPOU3BOIHBIE CYMMBbI, IPOU3BE/IEHUS, YACTHOTO U KOMIO3ULIUH ABYX (PYHKIIH,
3HATh MPOU3BO/IHbIE ATIEMEHTAPHBIX (DYHKIIMA;

UCIOJIb30BaTh T€OMETPUUECKUH U PU3NUECKU CMBICI POU3BOIHOMN JJIS peIlIeHUs 3a/1ay.

MHosKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMH;

HCTOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapart JUlsl ONMCAHUsI PeabHbIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUU 3a/1a4 U3 JPYrUX y4eOHBIX MPEIMETOB;

CcBOOOJIHO OMNEpHpPOBaTh TOHATHAMM: OIpE/eIeHUe, TeopeMa, YypaBHEHHUE-CIIEACTBUE,
CBOMCTBO MaTEeMaTH4YECKOT0 00BEKTA, TOKA3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPABEHCTBA.

Buabl gesTe bHOCTH 00y4YaIOIIUXCSl, HANIPABJIEHHbIE HA JOCTHKEHH e pe3y/1bTaTa.



MHoxecTBO AelicTBUTEJbHBIX YHcesl. MHorowiensl. PaninonanbHble ypaBHeHHs U
HepaBeHcTBa. CucTeMbl JINHEHHBIX YPABHEHHIA.

Hcnonb30BaTe TEOPETUKO-MHOXKECTBEHHBIM — ammapar s ONMCaHMs XoJa  PEUICHUS
MaTeMaTHYECKUX 3a/ay, a TaKKe pealbHbIX IMPOLIECCOB M sABJIEHUN. OmnepupoBaTh NOHSTHUSIMU:
panMoHaNbHOE YHCIO, OECKOHEYHash NepuojuyYeckas ApoOb, MPOIEHTHI; HPPALHOHAIBHOE U
JNEUCTBUTENIBHOE YHUCIO; MOJYJIb JACWCTBUTEIBHOTO 4YHCJA; MCIOJB30BATh O3TH IOHATUS IpU
IIPOBEJICHUU PAaCCY)KJIEHUN M JI0Ka3aTeNbCTB, NPUMEHATHh JpOOM U MPOLEHTHl Ui PELICHUS
NPUKIAOHBIX 33/a4 M3 pa3JIMYHBIX OTpaciied 3HaHUM W pealbHOM Xu3HW. lcnonbp3oBarh
NpHUOIMKEHHBIC BBIYUCIICHUS, TIPABUIIA OKPYTIICHUS, TPUKHUKY U OI[CHKY Pe3yJIbTaTa BHIYMCICHHM.
[TpuMeHsTh pa3nuYHbIe METOABI PEIICHHUS PAMOHANBHBIX W APOOHO-PAllMOHATIBHBIX YpaBHEHUI; a
TaK)K€ METO/1 MHTEPBAJIOB JUIsl pelIeHUs HepaBeHCTB. OnepupoBaTh HOHATUSIMUA MHOTOWIEH OT OJJHOM
MIEPEMEHHOM, €ro KOPHH; IPUMEHSTD JIeJIEHHEe MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy bezy
u teopemy Buera nns pemenus 3anad. OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpHulla, ONpeneIuTeNb MaTpHLbl. Mcrosib30BaTh CBOWCTBA ONPEAEIUTENS 2 X 2 JIsl BBIYUCICHUS
€ro 3HAYeHHUs, NPUMEHATh ONPEACTUTENN JUIsl PEUICHUS CUCTEMbl JMHEMHBIX YpaBHEHUH.
MonenpoBaTh peajbHble CUTYalldd C TOMOILBIO CHCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEI0BATh
MIOCTPOEHHBIE MOJIEM C MOMOIIbI0 MAaTpUIl U OIpENeNUTeNe, HHTEpIPETUPOBaTh MOTYYEHHbIN
pe3ynbTar.

®yukuuu u rpadpuku. CtenenHasi GyHKIMS ¢ HeJbIM 0KA3aTeeM.

OnepupoBaTh MOHATHUSAMHU: (GYHKIHS, CINOCOOBI 3aJaHHs (YHKIHMH; B3aUMHO OOpaTHbBIE
GbyHKIMY, KOMIIO3UUs GyHKIMN, Tpaduk QyHKINH, 00JIaCTh ONpeIeIeHHs] U MHOXKECTBO 3HAUYEHUI
GbyHKIMM, HYTH (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA; JIMHEHHAs, KBaJIpaTuyHas, APOOHO-
JTUHEHAas U cTeneHHas QyHKIUU. BBIMOIHTH 351eMeHTapHbIe MpeoOpa3oBaHus rpaduKkoB QyHKIUH.
3HaTh M yMETh JOKa3blBaTh UYETHOCTb WM HEYETHOCTH (YHKIUH, MEPUOJANYHOCTH (YHKIUH,
HaXOJUTh IPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI U MUHUMYMBbI ()YHKIIUH, HAUOOJIbIlIEEe
U HauMeHblee 3HaueHHe (QYHKIUM Ha NpoMexyTke. DopMynupoBaTe U HIUIIOCTPUPOBATH
rpau4ecKd CBOWMCTBA JMHEHHOM, KBaJAPATUYHOM, IPOOHO-TMHEHHOW W CTENEeHHOW (yHKIIHIl.
Beipaxats ¢popMysiaMu 3aBUCHMOCTH MEX/ly BETMIMHAMU. 3HATh ONPEAEICHNUE U CBONCTBA CTENEHU
C LEIbIM IIOKa3aTeneM; MOAXOINIy0 (OpMYy 3amMCH JEMCTBUTENBHBIX YUCEN AJS pPELICHUs
IIPAKTUYECKUX 3a1a4 U IPEICTABICHUS TaHHBIX.

Apudpmernyecknii KopeHb N-0i creneHu. UppannonanbHble ypaBHEHUS.
®opMynupoBaTh, 3aIIUCHIBATh B CUMBOJINYECKOH (hOpME U HCIIOJIb30BaTh CBOMCTBA KOPHS N-OM
CTENEeHHU /s NpeoOpa3zoBaHUs BblpakeHuil. HaxoauTh perieHus MppaluoHalIbHBIX YpaBHEHUH C
IIOMOIIBIO PABHOCHUJIBHBIX IEPEXOJIOB WJIM OCYLIECTBIIsAA MNpOBEepKYy KopHeill. CTpouTh rpaduk
(GYHKLIMU KOPHS N-OM CTENEHU Kak 0OpaTHOM i1l (QYHKLMHU CTEIIEHH C HATYpaJIbHbIM ITOKa3aTelleM.
IMoka3zarenbHas pyukuus. [loka3arejbHbIe ypaBHEHHUS.

@opMynMpOBaTh ONPEINEICHUE CTENEHM C palUMOHAIBHBIM IIOKAa3aTelieM. BbINOIHATH
peoOpa3oBaHUsl YKMCIOBBIX BBIPRKEHUH, COAEpKAIUX CTEHNEHHM C PAllMOHAIBHBIM IOKA3aTENIeM.
Vcnonb30BaTh HUQPPOBBIE peCypChl LI TOCTPOEHUs rpaduka NoKa3aTeabHON QyHKIMU U U3yYEeHUs
e€ cBolicTB. HaxoauTe penieHus noka3aTeabHbIX YPABHEHUN.

Jlorapupmuyeckass pynkuus. Jlorapupmuyeckue ypaBHeHuS.

JlaBaTh ompejeneHue Jorapudma 4yucia; IECITUYHOTO U HaTypaJlbHOTo Jiorapudma.
Hcnonb3oBaTe cBoOiicTBa JorapupmoB Juid INpeoOpa3oBaHUs JIOTapU(PMHUECKUX BBIPAXKEHUH.
Ctpouts rpauk jnorapupmuueckoil (GyHKIUU Kak oOpaTHOW K MOKa3aTeIbHOW M HCIOJb30BATh
cBoiicTBa Jorapupmuueckoil GyHKkuuuM 1t pemeHus 3a1ad. Haxoqure perenus gorapupmMuyeckux
YPaBHEHUH ¢ IOMOIIBIO PABHOCWIBHBIX NIEPEX0I0B WJIN OCYLIECTBIISIS IIPOBEPKY KOPHEM.

Tpuronomerpuyeckne BbIPaKeHUs U YPABHEHHS.

JlaBaTh omnpeneneHus CUHyca, KOCUHYCa, TAHI€HCAa U KOTAHI'€HCA YMCJIOBOTO apryMEHTa; a
TaKXK€ apKCHHYCAa, apKKOCHHYCa U apKTaHreHca yucia. [[puMeHsITh OCHOBHBIE TPUTOHOMETPUUECKHE
dopmynbl s peoOpazoBaHUS TPUTOHOMETPUYECKUX BbIpaxeHUH. [IpumMeHATs (opMyIibl
TPUTOHOMETPHH JUISl PEIIEHNS OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPABHEHUM.

IlocsienoBaTeIbHOCTH H IPOTPECCHH.



OmnepupoBaTh MOHATUSMH: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3aaHuUs TOCIIEA0BATEIBHOCTEH;
MOHOTOHHbIE W OTpPaHUYEHHBIE IIOCJIEI0BATEILHOCTH; HCCIEA0BaTh IOCIEI0BATEIbHOCTH Ha
MOHOTOHHOCTh W OTpaHW4YeHHOCTh. [lomydaTh mpeacTaBieHne 00 OCHOBHBIX HAEAX aHAIH3a
O0eckoHeuyHO ManbIX. JlaBaTh ompeneneHue apu(PMETHUECKOM M T€OMETPHYECKON IMPOTrpecCuu.
Jloka3bIBaTh CBOMCTBA apu(hMETUYECKON M TEOMETPUYECKOM MPOrPECCU, HAXOUTh CYMMY YJICHOB
MPOTPECCHHU, a TaKXKE€ CYMMY UJICHOB OECKOHEYHO YOBIBAIONICH TI'€OMETPHYECKOW IPOTPECCHH.
Hcnonp30BaTh MpOrpeccHH Ui pelIeHus 3a/1ad NpUKIagHoro xapakrep. IlpumensTts dopmymy
CJIOKHBIX MPOIICHTOB JIJIsl PEIICHHUS 3aa4 U3 PeaIbHON MTPAKTUKH.

HenpepobiBHabie pynkunu. IIpoussoanas.

OnepupoBaTh MOHATUAMH: (PYHKIUSI HEMPEPHIBHAS HA OTPE3Ke, TOUKA pa3pbiBa (PYHKIIUH,
acuMmIrtoTa rpadguka QyHkiuu. [I[pumMeHaTs CBOMCTBa HEMPEPHIBHBIX QYHKIIUHN IS PEIICHHS 3a/1a4.
OnepupoBaTh MOHSATHUAMU: TIEpPBasi U BTOpas MPOW3BOJIHBIE (DYHKIIMH; MOHUMATh (PU3MUECKHI U
F€OMETPUYECKUI CMBICI MPOU3BOAHON; 3alKChIBaTh YpPaBHEHUE KacaTelbHOW. Bperauciasats
MPOU3BOIHBIE CYMMBI, MPOU3BEIEHUS, YAaCTHOTO M CIOXHOUM (yHKIuu. M3y4yaTh MpPOU3BOHBIC
anieMeHTapHbIX pyHKUKH. Mcnob30BaTh reoMeTpuyeckuil 1 (U3NUecKuil CMbICT IPOU3BOAHOM 1JIs
pelieHus 3a1ad.

IloBTOpEHUe, 06001IEHNE, CHCTEMATH3AMS 3HAHUIA.

[IpuMeHSTh OCHOBHBIE TOHSTHS Kypca aireOpbl W HavyaJl MaTeMaTHYeCKOTo aHajau3a IS

perieHus 3a/1a4 U3 peaTbHOM KU3HHU U IPYTUX IMKOJBHBIX MPEIMETOB.
Opranu3anus NPOeKTHOM 1eATeIbHOCTH.

I'pynnoBsle u (W1KM) UHAUBUYalbHbIE y4eOHbIE HCCIEAOBAHUS U MPOEKTHI (J1ajee - MPOEKT)
BBITIOJIHAIOTCA OOy4aroUMMCsl B paMKaxX y4eOHOro mpeaMeTa WM Ha MEXIPEeIMETHOW OCHOBE C
LEeNbI0 TPOJIEMOHCTPUPOBATh CBOM JIOCTHXKEHUSI B CaMOCTOSITEIbBHOM OCBOCHHUHU COJEpKaHUS
M30paHHBIX OONacTei 3HAHWW W (WJIM) BHUJIOB ACSITEIBHOCTH U CIIOCOOHOCTh MPOEKTUPOBATH W
OCYIIIECTBJIATh IIEJIECO00Pa3HYI0 M PE3YIbTATUBHYIO CATEIHHOCTH (yu4eOHO-ITO3HABATEIBHYIO,
KOHCTPYKTOPCKYIO, COLIMANIbHYIO, XYJ0’KECTBEHHO-TBOPUECKYIO U APYTHE).

Br160p TeMbI IpoeKTa OCYIIECTBISIETCS 00YUarOIIMMHUCH.

Pe3ynbraToM mpoekTa SBISETCS OJHA U3 CIEAYIOIIUX padoT:

— THMCbMeHHas paborta (3cce, pedepaT, aHATUTHYECKHE MaTepuajbl, 0030pHBIC MaTepHUAIbI,

OTYETHI O NMPOBEICHHBIX UCCIEAOBAHUAX, CTEHIOBBIN J0KJIa1 U APYTrHe);

— MaTepuaibHbIA 00BEKT, MAKET, HHOE KOHCTPYKTOPCKOE U3JIENHE.

TpebGoBanusi K OpraHu3alvyd MPOEKTHOM NEATENbHOCTH, K COACPNKAHHIO M HAIMPABJICHHOCTH
MpoeKTa pa3zpabaThIBatOTCs 00pa30BaTeIbHON OpraHu3allei.

CucreMa OlleHKH IOCTHKEHUS TIAHUPYeMbIX pe3yibTaToB ocBoeHuss ®OOII COO.

OCHOBHBIM OOBEKTOM CHCTEMbI OIICHKH, €€ COJIep)KaTeJbHOW M KpUTepUanibHON 0azoit
BoicTynaioT Tpeboanuss PI'OC COO, koTopble KOHKPETU3UPYIOTCS B IMIIAHUPYEMBIX pe3yibTaTax
ocBoenusi odyuaromumuca OOII COO. Cucrema OlLEHKHM BKIIOYAET MPOIEAyphl BHYTPEHHEH U
BHELIHEH OLICHKHU.

BHyTpeHHSISI OlEeHKA BKJIIOYaeT:

— CTapTOBYIO AMAarHOCTHUKY, HAIIPABJICHHYIO HA OIIEHKY OOIIel TOTOBHOCTH 00YdJaroluXcs Ha
JaHHOM ypoBHe oOpaszoBanus (10 kiacc), TOTOBHOCTh K MPOXOKJIEHUIO TOCYAapCTBEHHOM
WTOTOBOM aTTECTAIIMH U APYTUX MPOIIETYp OLIEHKH KauecTBa 00pa3oBaHMUS;

— TEKYHIyl0 M TEMaTUYEeCKYyl0 OILICHKY, HaIlpaBJICHHYI0 Ha OLIEHKY WHIUBUIYyaJIbHOTO
MPOJIBIKEHUS OOYYaIONIMXCS B OCBOCHHU MPOrpaMMbl y4eOHOTO mpenMera (YCTHBIA H
MMCEMEHHBIN OMPOC, KOHTPOJIbHBIE PA0OTHI, MPAKTUYECKHE PAOOTHI U T.I1.);

— TICHXOJIOTO-TIEIarOTHYEeCKOe HAOII0ICHHE;

— BHYTPEHHHH MOHUTOPUHT 00pa30BATENbHBIX JOCTHKEHHUI 00yJatomuxcsl.

BHemnsii oleHKa BKJIOYaeT: HE3aBUCHMYIO OIICHKY KadecTBa 0O0pa30BaHWS,
MOHHUTOPHHTOBBIE HCCIIEJIOBAHUS MYHUIIMIIATBHOTO, PErHOHATBHOTO W (pemepaabHOrO ypoBHEH
(BITP, EI'D, MOHUTOPUHIOBBIE UCCIIEOBAHUS).



