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INOACHUTEJIBHAA 3ATINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOimero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH 00ECIIeYNBAET HHCTPYMEHTAIbHYIO 0a3y JUIsl H3Y4EHUS BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C IpYTroif CTOPOHBI, POPMHUPYET JOTUUECKOE U a0CTPAKTHOE MBIIIJICHHE 00YJYaroIIuXCcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M [JIpYr'MX JAUCUUIUIMH. B paMkax paHHoro ydeGHOro Kypca oOydarommecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTopas (OpMYIHpPYeT CBOH
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

YueOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJblBaeT OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMaHUSI OCHOBHBIX TE€HICHIIUI
pa3BUTHSA PKOHOMUKH W OOIIECTBEHHOH >XKW3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJB30BATh WX JUIS JTAIbHEHIIEro
o0pa3oBaHMs U B IOBCEIHEBHO XU3HU. B TO e BpeMs oBlaseHrne aOCTPaKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKIMSAMH alNreOpbl U MaTEMAaTUYECKOTO aHaIM3a Pa3BUBACT yMEHUE HAXOAWUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyX/aTh JAETyKTUBHO, MCIOJIH30BaTh 0000OIICHNE U KOHKPETH3AIHIO0, a0CTparupoBaHue H
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENEH pPealbHbIX CHUTYalluid, HWHTEPIPETAIUH IOJy4YSHHBIX
pelIeHui, 3HAKOMSITCS C MPUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATHIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIONIMKA (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUS, CAaMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTy4YEHHBIN pe3ysbTarT.

B ocHoBe meronmuku oOydueHHs anreOpe M HadajdaM MaTEeMaTHYeCKOrO aHaIM3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaIN3a» BbIICIICHbI
CJIEAYIOIINE COAEpIKaTeNIbHO-METONYeCKue JIUHUU: «YHucna W BbIYMCIHCHUA», «DYHKIHMH H
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hadana maremaTnueckoro ananmusa», «MHOXecTBa U
Joruka». Bce oCHOBHBIE COfiep KaTeIbHO-METOJMUECKUE TMHUN U3Y4al0TCs Ha POTSHYKEHUH JIBYX
JeT 00y4ueHus Ha YPOBHE CpeIHEro o01mero oopa3oBaHus, €CTECTBEHHO JIOMOJHIS IPYT Apyra 1
MOCTETNIEHHO HACHIIAsCh HOBBIMH Te€MaMM U pa3zaenamu. JlaHHBIA yueOHBI Kypc sBisSeTCs
MHTETPAaTUBHBIM, IMTOCKOJBKY OOBETUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
TUCITUIIIMH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTEeMaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB,
MaTeMaTHuYecKasi JJoruka u apyrue. [lo Mepe Toro xak oOydaromiyecs OBIAJIEBAlOT BcE Oolree
MIMPOKMM MaTEeMAaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJIENb pEaTbHOW CUTYAINH, IPHMEHSTh
3HaHUS, TOJY4YEHHbIE IpPU M3YyYEHUH YYEOHOTO Kypca, JUIsl pEIICHUS CaMOCTOSTEIBHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBLIIO HA4aTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpeanero oOmiero oopazoBanusi 0co00e BHUMaHUE YACTISETCS
(GbOpMHUPOBAHNIO HABBIKOB PAllMOHAIBLHBIX BBIYUCICHUN, BKJIIOYAIOMIUX B Ce0Sl HCIOIb30BaHUE
pa3auuHbIX (GOpM 3aMKMCH YHUCTIa, YMEHUE JeaTh MPUKUAKY, BBIIOIHATH MPHUOIMKEHHBIC
BBIUMCJICHMS], OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, pabOTaTh ¢ MaTeMaTHUYECKUMHU KOHCTAHTaMHU.
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3HaKOMbIE 00YYaIOIUMCsI MHOKECTBA HATypaJIbHBIX, LIEJbIX, PAIMOHAIBHBIX U IEHCTBUTEIBHBIX
YyHuCeNl JAOINOJIHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHUCEN. B KaXZOM U3 3TUX MHOXKECTB
paccMaTpUBalOTCA CBOMCTBEHHbIE €My CIEU(pUUECKUE 3a7aul U ONepaluy: JIeJIeHUEe HaIlello,
ONEPUPOBAHUE OCTATKAaMM HAa MHOYKECTBE LIEJIBIX YHCEN, 0COOble CBONCTBA PAl[MOHAIBHBIX U
UPpaMOHATILHBIX YUCET, apH(METHIECKUE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTCIIEHM Ha MHOXECTBE KOMIUIEKCHBIX 4HCell. biiaromaps mocienoBareabHOMY PacIIUPEHHUIO
Kpyra HCIOJIb3YEMBIX YUCEI M 3HAKOMCTBY C BO3MOXXHOCTSMHM MX IIPUMEHEHUs Ul pELICHUs
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBIECHUE O €IMHCTBE MaTEMATUKU KaK HAyKu U €€ POy B
IIOCTPOEHHUH MOJIEJIEH peabHOr0 MUPA, IIMPOKO UCIIONIB3YIOTCS. 0000IIEHNE U KOHKPETH3aLUs.

JIluaus «YpaBHEHHUS U HEPAaBEHCTBA» pealu3yeTcs Ha MPOTSHKEHUU BCero oOydyeHMs Ha
YPOBHE CpeIHEro oomero o0pa3oBaHHs, IIOCKOIBKY B KaxaoM paszaene Ilporpammel
IPEIYCMOTPEHO peIIeHUEe COOTBETCTBYIOLIMX 3a1ad. B pe3ynbTare oOyuaromuecs OBJIAJAEBAIOT
pa3IUYHBIMU  METOJAaMHU  DPELIEHUS pPAalMOHAIbHBIX, WPPALMOHAIBHBIX, IOKA3aTEeIbHbIX,
JOrapupMHUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
coxepxamux Inapamerpsl. IlonmydeHHble YMEHHsI IIMPOKO MCHOJB3YIOTCS IPH HCCIIEIOBAHUH
(GyHKLUI C TOMOIIBIO IPOM3BOIHON, IPU PELICHUN MTPUKIIAAHBIX 33J]ay U 3a7iay Ha HaXOXKAECHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUWU. JlaHHas comeprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Takke (GOPMHUPOBAHME YMEHHUH BBINOJHATH pacuéThl MO Qopmysam, peodpa3zoBaHUsA
PAlMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUHM, @ TAK)KE BbIPAXKECHUI,
coJepXkalx creneHu M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuala
IPOUCXOJAUT JajipHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX pacCyKIEHUH, pabOThl ¢ CUMBOJIbHBIMU
(dbopMamu, IPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPaBEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
Hay4HBIX 3aJ1a4, HaIJSIIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopnepxaTenbHo-MeToAnYecKast TUHUSA «DYHKIMU U TpaQUKH» TECHO MEPEIIeTaeTcs C
JPYTMMHU JIMHUSIMH y4€OHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T M1OCIIEJ0BATEIbHOCTD
u3ydeHus: Marepuana. l3yueHue CTemeHHOW, TNoOKa3aTelabHOH, JorapupMUUecKoil
TPUTOHOMETPUUECKUX (QYHKIUH, UX CBOMCTB U rpapUKOB, UCTIOIb30BaHUE PYHKIIMH 1715 pelieHus
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U pealbHON )KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
aQHAJIM30M, TaK U C pellIeHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu 3TOM GosibIioe BHUMaHKE yAeIseTcs
(bopMHPOBaHUIO YMEHHS BBIpaXKaTh (POpMyIaMU 3aBUCUMOCTH MEXAY Pa3IMYHbIMHU BETMUMHAMH,
UCCJIEIOBATh IOJIyY€HHbIE (DYHKIIMM, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTesbHOI
JIMHUY HalLlEJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, O3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U cioBecHO. Ero u3yuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3allMH1, UCIIOJIb30BAaHUIO AHAJIOTHUM.

CopnepxarenpHas nuHus «Hagana mMaTeMaTnyeckoro aHajan3a» IMO3BOJIET CYILECTBEHHO
paciIMpHUTh KPYT Kak MaTeMaTUYeCKUX, TaK U MPUKIIAHBIX 33]1a4, TOCTYITHBIX 00yUJaoIuMCs, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXKHOCTb CTPOUTH I'paUKH CIOXKHBIX (DYHKIHUH, ompeaensTb UX
HauOOJbIINE U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u o0bEMBI Tel, HAXOIUTh
CKOPOCTHM M YCKOpPEHHs mpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHMS] MATEMATHYECKUX MOJEIIEH PEATbHBIX CUTYallui, I03BOJISIET HAXOIUTh
HaWIy4llle€ pPELICHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUIEHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHMKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYEHHbIX B XOJE Pa3BUTHS MAaTEMAaTUKU KaK HAayKH, U 00 HX
aBTOpAax.



CogepxaTtenbHO-MEeTOAMYECKasE JHHUS «MHOXECTBA U JIOTHKAa» BKIIOYAaeT B ceOs
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYECKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC MIKOJBLHON MaTeMAaTHKH W MPEaralor Hawmboiee
YHHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U ©€ NPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LICJIO0C. HO3TOMy
BRXHO JIaTh BO3MOXHOCTh OOyYarolmieMmycsi IMOHHMAaTh TEOPETUKO-MHOKECTBCHHBIH SI3BIK
COBpeMeHHOﬁ MAaTEMaTUKHU U UCII0JIb30BATh €T0 AJI BBIPAXKCHUA CBOUX MBICJIEH. I[pyI‘I/IM Ba’>XHbIM
NPU3HAKOM MAaTEeMaTHKH KaK HayKH CJeIyeT NpU3HATh CBOWCTBEHHYIO €W CTpOroCTh
000CHOBaHMH U CJIEIOBAHUE ONPEACIEHHBIM MPaBUIIaM IIOCTPOCHUS I0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEeMEHTAMH MAaTEeMaTUYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yJaromuXxcsi, MO3BOJISIET UM CTPOHWTH CBOM PACCYKICHHS HA OCHOBE JIOTHYECKHX IIPaBHII,
(GopMHpYyeT HABBIKM KPUTHIECKOTO MBIIUICHUSI.

B yae6HOM Kypce «Aurebpa v Hayalla MaTeMaTHYECKOTO aHATTN3a» MMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOpPhIC MPHU3BaHBI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB MTOCTPOCHHSI MOJICTICH PEATbHBIX CHTYAIMi, UCCICAOBAHUS ITHX MOJECICH ¢ TTOMOIIBIO
ammapara ajareOpbl ¥ MaTeMaTHYeCKOrO aHaJM3a, WHTEPIPETAIlMH IOJYUYECHHBIX PE3yJbTaTOB.
Takue 3alaHuA BIUJICTCHBI B Ka)KI[BIfI M3 pa3aciioB IHIporpaMMmbl, ITOCKOJIBKY BECh MaTcpuUall
y4eOHOTO Kypca MIMPOKO HCIIONB3YeTCsS IS PelieHHs] NPUKIAJHBIX 3anad. [Ipu pemieHun
PCATBHBIX MPAKTUYCCKUX 3a1a4d 06yqa}0mnecsl pa3sBUBArOT Ha6J'IIOI[aTCJII)HOCTI), YMCHHEC HAXOAUTH
3aKOHOMEPHOCTHU, a0CTParupoBaThCs, UCIOIb30BATh AHAIOTHIO, 0000IIATh U KOHKPETH3HUPOBAThH
npobnemy. JlesaTenbHOCT 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MNPUKIAAHBIX 33134
OpraHu3yercsi B TIpollecce HM3Y4YCHHs BCEX TEM YYeOHOro kypca «Ainredpa W Havaia
MaTEeMAaTHYECKOTO aHAITN3a.

Ha u3yudenue yuebHOro Kypca «Anredpa u Hadyajga MaTeMaTHYECKOTO aHaIn3a» OTBOJIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoudeckue apoodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIEl 3HAHUI U PEaJbHOW KU3HU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalMoOHaNbHbBle uyucia. Apudmernueckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasareneM. bunom Heiotona. Mcnonbs3oBanue moaxoasmmen Gopmbl
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aa4d U IPECTABICHUS JAHHBIX.

ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C ACHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHus! M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/]Ibl PELICHHUS LEIbIX U JPOOHO-pAllMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorowieHsl OT OTHOW NepeMeHHOM. JleIeHne MHOTOWIeHa HAa MHOTOWIEH ¢ OcTaTkoM. Teopema
be3y. MHorouniens! ¢ neisiMu koddounentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENEHU U KOPHH.

HppanmonansHele ypaBHEHUS. OCHOBHBIE METOABI PELICHUS UPPALMOHAIIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemienne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro Ie€OMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS I PEIIEHUs CUCTEMBI JIMHENHBIX ypaBHEHMH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEAEIIUTEIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJEJIECH peaJbHON CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a1a4 U 3a/1a4
U3 PA3UYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHbIe Tpeodpa3oBaHus rpadukoB yHKINH.

Ob6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHni ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBbI QyHKIMU. HanOomnbiiee u HauMeHbIee
3Ha4eHUsl QYHKLUHU Ha IPOMEKYTKE.

JluneliHasi, KBaJipaTU4yHasl U JpoOHO-THHENHHas! GYHKIUU. DIIEMEHTapHOE HCCIeI0BaHNE U
MOCTPOEHNE UX TPadUKOB.



CrenenHass (pyHKIMS C HaTypaJbHbIM M LIEJBIM Toka3zareneMm. EE cBoiicTBa U rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il creneHu kak (QyHKUMU OOpaTHOW CTENEHU C HaTypallbHbIM
MOKA3aTeJIEM.

[TokazarenbHas u orapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB (QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIUN
YUCJIOBOTO APTryMEHTA.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pealbHBIX MPOIECCaX U SBICHUAX. ['papuKku peabHbIX
3aBHCUMOCTEH.

Hauyana matemMaTHyeckoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IIOCIEA0BATENLHOCTENR. MeTon MaTeEMaTHYECKOMH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHalin3a 0ECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W S3KCHOHEHIMaNbHBIA pocT. Yucmo e. Dopmyrna CIOKHBIX IPOLEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBoiicTBa. ToUuku pa3pbiBa. ACUMITOTHI TpadKOB (PYHKIIUM.
CpoticTBa (DYHKIIMH HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl PEIICHHS HEPAaBEHCTB.
[IpuMmeHeHre CBOMCTB HETIPEPBIBHBIX (DYHKIIUI JJIsl pEIICHUS 3a/1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIMU. OnpeeneHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[IpousBoaHbIe AteMeHTapHbIX QyHKIMHI. [Ipon3BOAHAS CyMMBI, TPOU3BEICHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MHo:xecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpruMmeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO armapara JJisi OMUCAaHMS PEaJbHbIX IMPOLECCOB M
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOHCTBO  MaTEeMaTHYECKOro  OOBEKTa,  CJE/ICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB IT0 MOAYJII0, airopuT™Ma EBKIIH/IA 171 peleHus 3a1a4 B ISJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCiIa. ApU(PMETHICSCKHE ONEPANA ¢ KOMIUIEKCHBIMH YnciaMu. M300paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCET JUIsl peIleHdus (QU3NYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CHCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPHUUECKON
OKPYXHOCTH. Pelienue TpuroHoMeTpu4eckiux HepaBeHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTENbHBIX U JIOTApU(DMUIECKIX HEPABCHCTB.

OcHOBHBIE METO/IbI PEILLIEHUSI UPPAILIMOHATILHBIX HEPABEHCTB.



OcCHOBHBIE METO/BI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIBHBIX, UPPALIMOHAIBHBIX,
NOKa3aTeIbHbIX U JIOrapu(PMUUECKUX YPaBHEHHH.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHrEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIUIECHUI0 MAaTEMAaTHMYECKHUX 3ajJad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEaITbHON JKW3HM, WHTEPNPETALHUs IOJyYSHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xomno3uuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IPa(UKH.

['paduueckue MeTObI peIIeHUs] ypaBHEHHI 1 HEPaBEHCTB. | 'paduueckrie MeTo bl pereHus
3aJa4 ¢ napaMeTpamH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A8 MCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT MPU PEIIEHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEalbHOM KU3HHU.

Hayana maTreMaTH4ecKoro aHajm3a

[TpuMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (YHKIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMmeHeHrEe NPOU3BOMHOM I HAXOXKIACHWS HAWIY4IIEro pPEUICHWs B IPHUKIAIHBIX
3amadax, Ui OIpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyJaod WIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HBIE 3IEMEHTAPHBIX
¢bynkuuii. [IpaBuna HaxoX1€HUS IEPBOOOPa3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpaia. Beraucienue onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit nuddepeHnanbHbIX ypaBHEHU. MareMaTnueckoe MOAeIupOBaHNe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpamaaHCKOro BOCIIMTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYAroMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O HWJI€HAa POCCHUHUCKOTO O0OIIecTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEAyp TpakJaHCKOTO oOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aWMOJCHCTBOBATH C COIMAJbHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUYCHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON MICHTHYHOCTH, YBOKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUIMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHONIIEHWE K JIOCTHKEHHUSIM POCCUMCKUX
MaTeMaTUKOB U POCCUUCKONM MAaTeMaTUYECKOW IIKOJbI, UCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEHl  pPOCCHHCKOTO  Haponaa, c(hopMHpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM



JTOCTHKEHUN HAyKH W ACSITENBbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOUICHHE K MUY, BKIIIOUYasi 3CTETUKY MaTeMaTHUECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHYECKUM AacCIeKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHATh MaTeMaTUYECKUEe 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pPOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryysapHas (pu3nuecKkas akTUBHOCTB),
(bu3HYECKOE COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHHE IICHHOCTH TPYIOJIO0Us, UHTEPEC K pa3IudHbIM cepam
npoecCHOHANBHOM AESTeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymiell mpodeccur H pealu30BBIBATH COOCTBCHHBIE
JKU3HEHHBbIE TUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTUYECKOI HalpaBIeHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, I[OHUMAHUE BIUAHUSA COLUAIBHO-
HSKOHOMHUYECKUX TIPOILIECCOB HA COCTOSHUE MPUPOJHOM M COIMAIBHOM Cpeibl, OCO3HAHUE
100abHOTO XapaKTepa YKOJIOTUYECKUX MPoOieM, OpUEHTAIIHS HAa TPUMEHEHNE MaTeMaTHUYECKUX
3HAHMM JIJIS1 pEIICHUS 33124 B 00J1aCTH OKPYKAOIIEH Cpeibl, ITTAHUPOBAHUE TOCTYITKOB U OIEHKA
UX BO3MOXHBIX MOCJIEICTBUIN AJI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW MPAKTHKH, MOHMMAHUE MATEMAaTUYCCKOW HAYKH Kak CQepbl
YeNOBEUYECKON JesITeIbHOCTH, STAloB €€ Pa3BUTHS U 3HAYUMOCTHU JUIS Pa3BUTUS LIUBUIU3AIINH,
OBJIAJICHHUE SI36IKOM MAaTEMAaTUKH M MAaTEMaTUIECKOU KYIbTYpPOU KaK CPEICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBISATH MPOECKTHYIO M UCCIIEIOBATENBCKYIO N€ATEeIbHOCTh MHINBUIYALHO U

B IpYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbI
Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJorn4eckne 1eMCTBUS:

BBISIBJIAATE U xapaKTepmoBaTL CynleCTBeHHBIe HpI/ISHaKI/I MAaTEMAaTUYCCKHUX O6T)GKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMpEACNIeHUs TOHATHH,
yCTaHABIWBATh CYIIECTBEHHBIM TNpPH3HAK KIAacCU(HUKAIMKA, OCHOBAaHUSA g OOOOIIEeHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYKIEHUS: YTBEpPAUTEIbHBbIE U
OTpUIIATENIbHbIE, MHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBIABIIATH MATCMATUYCCKUC SaKOHOMepHOCTI/I, B3aMMOCBSI3H U HpOTHBOpeqHSI B (1)aKTaX,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;

JIeTIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

HpOBOI[I/ITI: CaMOCTOSTCIIBHO I0KA3aTCJIIbCTBA MAaTEMATHYCCKUX yTBep)I(,Z[eHPII)JI (HpHMLIe " oT
MPOTUBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, MPUBOAUTH TIPUMEPHI W  KOHTPIPUMEPHI,
06OCHOBI>IB3.TB COGCTBCHHBIC Cy)KI[eHI/ISI U BBIBOJHBI,



BBIOMPATH CIIOCOO perieHus yueOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HanOOJIEe MOIXOAAMINI ¢ YIETOM CaMOCTOSATENILHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble ncciaegoBaTejbcKue 1eiicTBUS:

UCTIONIb30BATh BOIIPOCHI KAaK MCCIIEIOBATEILCKUIT MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOTIPOCHI, (DUKCUPYIOIIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE M JaHHOE,
(dopMupoOBaTh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3HIINIO, MHEHUE,

IPOBOJIUTH CAMOCTOSITENIbHO — CIUTAHUPOBAHHBI  AKCHEPUMEHT, HCCIEJOBAHHE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

CaMOCTOATENIFHO (OPMYIUPOBATH 000OIIEHHS U BBIBOJBI 110 PE3yNIbTaTaM MPOBEAEHHOTO
HaOJII0ICHNS, UCCIIEIOBAHMSI, OLIEHUBATDH JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH MPEATIOIOKEHUS O
€ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JePUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOIMUMBIX Ul OTBETa Ha BOIIPOC M IS
pelIeHus 3a/1a9u;

BBIOMpaTh MH(OpMANMIO W3 HCTOYHMKOB PpA3IMYHBIX THIOB, AaHAIW3UPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
Ipe/ICTaBICHNUS;

CTPYKTYPHUPOBATh HH(POPMAIINIO, IPEJICTABIIATE €€ B Pa3INYHBIX (POPMaX, HIUTFOCTPUPOBATH
rpauyecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  CHOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTnBHbBIE YHHBepcaJlbHble YUeOHbIe qeliCTBUSs

Oo0menne:

BOCIIPpUHHUMATb H q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIIOBUAMH U LECIAMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaXx, 1aBaTh MMOACHCHHA 110 XO4Y PCIICHHUA 3a/la4i, KOMMCHTUPOBATD HOJ'IyLIeHHI)IIjl PE3YbTAT,

B X07€ OOCYX/eHHUs 3a7aBaTh BOIMPOCHI MO CYLIECTBY OOCYXJAaeMOH TEeMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HAICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJISATb CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3lMuMe U CXOJCTBO
MO3UIINIA, B KOPPEKTHON (hopMe POpMYITHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS;

IPEJCTaBIISITh PE3YJAbTaThl PEUICHMs 3aJadyM, JKCIEPUMEHTA, HCCIEIO0BaHUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (GOpMaT BHICTYIIJICHUS ¢ yUETOM 3a]]a4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpHUH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBII HHTEICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIUTENBHBIX TPOLIECCOB, HX pe3ydbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTATa PEIICHU MaTEMaTHYECKOH 3a1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTb IIPH DPCLICHHM 3a4a4d, BHOCHUTH
KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;



OLIGHUBATh COOTBETCTBUE PE3ybTaTa IIETH U YCIOBUAM, OOBSACHATH IPUUHHBI JOCTHXKEHUS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JEATEJbHOCTH, HAaXOAUTh OHIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh 1eJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHON pabOThI, paclpeneisiTb BHIBI paboT, JOTOBapUBATHCSA, OOCYXKAATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBI» ¥ UHBIE), BBIITOJIHATH CBOO YAaCTh paObOTHl M KOOPAUHUPOBATh CBOU ACHCTBUS C APYTUMHU
YJICHAMA KOMaHJbI, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPHUTEPHSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOydaroumuics MOJYYUT CIEAYIOIINE MPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM paldouell mporpaMMmbl yueOHOro Kypca «Amnredpa u Havana
MaTEeMaTHYECKOT0 aHalIu3a:

Ymncsia 1 BBIYUCTEHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUoAnYecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATHLHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX W JICHCTBUTEIBHBIX
qrcel, MOAYJIb IeHCTBUTEIHHOTO YHCIIA;

MPUMEHSATH IPOOU U MPOIEHTHI IJIsl PEHICHUS MIPUKIIAIHBIX 3a/1a4 U3 PA3IMUHbBIX OTpaCiei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOIMKEHHBIE BBIYHCIICHUS, TpaBUIa OKPYIJIECHUS, MPUKHUAKY U OLEHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTENEHb C IMEJbIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YMCET ISl PElIeHHs MPAaKTHYEeCKUX 3a7ad U
MIPE/ICTABJICHUS JTAHHBIX

CBOOOIHO OTIEpUPOBATH MOHATHEM: apUPMETHUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOJIHO OTIEPUPOBATH TOHATHEM: CTEMEHD C PAIMOHAIILHBIM MTOKa3aTelIeM;

CBOOOZHO OMEpUPOBATh MOHATUSAMU: JorapudmM 4Yucia, NECATHYHbIE W HATypajbHbIC
norapudmsl;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOIHO ONEPUPOBATH MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJILHBIC
YpaBHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCHJIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3IUYHbIE METOABl PEIICHUS PAIMOHATBHBIX M JIPOOHO-PAIMOHATBHBIX
ypaBHEHUH, TPUMEHSATH METO/I MHTEPBAJIOB IS pEIIICHUSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHATHUSIMU: MHOTOWIEH OT OAHOW MEePEMEHHON, MHOTOYJIEH C
1eIbIMHA KOd(hPuImeHTaMu, KOpHA MHOTOUYJICHA, TPUMEHSTH JACJICHHEe MHOTOWICHA HA MHOTOYJICH
¢ octatkoMm, Teopemy be3y u Teopemy Buera st pemenus 3aaay;

CBOOOJIHO OIEPUPOBATh TMOHATUSIMH: CHCTEMa JIMHEHHBIX ypaBHEHHH, MaTpuIla,
ONpeNeUTeNb MaTpullbl 2 X 2 W €ro TeOMETPUYECKHUU CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HauYeHUs, MPUMEHSTh ONpPENeIUTENN AJIs pelieHus
CHUCTEMBbI JIMHEHHBIX YypaBHEHUM, MOACIHUPOBATH PEAIbHBbIE CUTYallMd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEeNOBaTh IIOCTPOEHHBIE MOJEINW C TMOMOUIbI0 MAaTpull U
OmpeIeTUTENeH, UHTEPIPETUPOBATD MOTYYEHHBIN pe3ybTaT;
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UCTIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JIJIs IpeoOpa30oBaHus BEIPaKEHU;

BBIIOJIHATh ~ IIPEOOpa30BaHUS  YMCIOBBIX  BBIPDAKEHWM, COAEp)KAIIUX CTENEHU C
paloHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKCHMUI;

CBOOOJHO  OIEpPUpPOBaTh  MOHATUAMU:  HMPpPALMOHAIbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBbIO PAaBHOCWIBHBIX MEPEX00B
VI OCYLIECTBIISASA IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMynasl i npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHE, IPHUMEHSTh
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJa4yM, HCCIENOBaTb IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduku:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3alaHusl (YHKIWH, B3aUMHO
oOpatHble (QYHKIMHM, KOMOO3ULIMS (DYyHKUUN, rpaduk (QYHKIMH, BBINONHITH SJIEMEHTapHbBIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENEeHHs M MHOXKECTBO 3HAYECHUM
GyHKIMY, HyIU (YHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIMM, MAaKCHMyMbl W MHUHHMYMBI (DYHKIHH,
HauOoJIbIlIee M HaMMEHblIIee 3HaYeHNne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: CTENEHHas (PYHKIHS C HATypaJlbHbIM M LEIBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HaTypaJbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOpPHsI N-O CTeNeHN KaK (YHKIIMHM 0OpaTHOW CTENEHH C HaTypaJIbHBIM IOKa3aTeleM;

ONEepUpOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHass (yHKIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLIUHU, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAsi OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Ipaduku (QYHKIMH A7 UCCIEI0BaHMS MPOLIECCOB M 3aBUCHUMOCTEH mpu
pelIeHnH 3a/a4y U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKMU3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXKy BETMYMHAMY;

Hauyana maTeMaTH4ecKoro aHajmsa:

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: apUPMeTHdYecKas U TeOMEeTpUYecKas Mporpeccus,
OecKkOHEYHO yObIBaroIlasi reOMEeTpHUIecKasi MPOrpeccusi, TMHEHHBIA U 3KCIIOHEHIIMAIbHBII POCT,
(bopMyIna CI0XHBIX MPOLIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

MCIOJIb30BaTh IPOrPECCUU [Tl PELISHMsI pEalIbHBIX 3aJ]1a4 MPUKJIAJHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH MOHATHUSAMH:  IOCJIEIOBAaTENbHOCTh, CHOCOOBI  3aJaHus
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbX;

CBOOOJHO OMEpPUPOBATH MOHSATHSIMH: HENpEpbIBHbIE (PYHKIIMM, TOUYKH pa3pbiBa rpaduka
(GyHKLIMHU, aCUMIOTOTHI Tpaduka GyHKINY;

CBOOOJTHO ONEpPUPOBATh MNOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTPE3KEe, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (PYHKLMH sl peIICHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOU3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINY,
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BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOT'O ¥ KOMIO3HUIIUU ABYX (DYHKIIHIA,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKHUNA U (PU3UUECKUI CMBICI POU3BOIHOM JUIS peLICHUS 3a/1au.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPAIIMU HaJl MHOXKECTBAMHU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapar Ul ONIMCAaHUsS PealbHbIX IIPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBaTh IOHATHSAMM: OIpPEIENIeHHE, TEeOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelIbCTBO, pABHOCHIIBHBIE YpPaBHEHHS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOr0 aHAIIN3an:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OINEPUPOBaTH MOHATUSAMHU: HATypaJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTypaJIbHBIX U LENbIX YHACEN, UCIOIb30BaTh IPU3HAKU AeaumocTty nensix yucena, HO n HOK
HaTypaJbHBIX YMCEN IS PEIICHMS 3aa4, IPUMEHATh aroput™ EBknnna;

CcBOOOJIHO OIIEPUPOBATH MOHIATHUEM OCTATKa 110 MOJYJIIO, 3aIMChIBATh HATYpPAJIbHbIEC YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCeN, MPEICTABIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apU(pMETHYECKHE ONepallii C HUMHU U U300pakaTh Ha KOOPIAUHATHOM IIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMuyUecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCWIIBHBIX MTEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelieHuN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HEo0X01uMble (OPMYIIBI JUTSl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: CUCTEMAa U COBOKYITHOCTb YPaBHEHUIN U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEH
palMOHATIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPaBEHCTB;

pemarh paluoOHaNbHBIE, HPpPALMOHAIBbHbBIE, [IOKa3aTeJbHble, JIOTapu(PMHUUECKUEe U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEpKAILIUE MOLYJIN U ITapaMeTPBbI;

MPUMEHSTH I'padUuecKue METO/IbI JUIs pEIICHUs ypaBHEHUI U HEPAaBEHCTB, a TaKXKe 3a/1a4 ¢
napamMeTpamu;

MOJIEJIMPOBaTh peajibHble CHUTYallMd Ha $3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOEIIH
C UCIOJIb30BaHUEM alllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUH U TPaPUKH:

CTPOUTH Irpa@UKy KOMMO3UIMHA (DYHKIUN C MMOMOIIBIO AJIIEMEHTAPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKITHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKIUHU AJI1 MOJICITMPOBAHUS U UCCIIEI0OBAaHUS pealbHbBIX MPOLIECCOB.

Hayana mareMaTH4ecKOro aHamu3a:

UCMOJb30BaTh MPOM3BOJIHYIO JUIsl HCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJblIee U HAUMEHbIIIEE 3HaUeHHUs (PYHKIMHY HEPEPHIBHON HAa OTPE3KE;
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UCIIOJIb30BaTh MPOU3BOAHYIO JJISi HAXO0XICHUS HAMIYYIIEro PEIleHUs B MPUKIATHBIX, B
TOM YHCIIE COLMAIBLHO-3KOHOMHUYECKHX, 3a7adax, Ui ONPEIENEHHs CKOPOCTH M YCKOPEHHUS
npoiiecca, 3a1laHHOTro (OPMYIIOi Uil rpaduKoMm;

CBOOO/IHO ONIEPHPOBATh MOHATHAMU: IEpPBOOOPa3Has, ONPENEIEHHBI HHTErpall, HAXOANUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jlelbuuna;

HAXOJUTh IJIOUIAIU IIOCKUX (PUTYP U 0OOBEMBI TEJI ¢ TOMOIIBIO HHTErpaa;

UMETh TPEJCTaBICHHE O MAaTeMaTHYECKOM MOJCIMPOBAHUHM HA INPHMEPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHHUIH,

peniaTth NpUKIaIHbIC 3aJa4l, B TOM YHUCIE COIMAIbHO-IKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHIECKOTO aHAIN3a.
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