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HHOACHUTEJIBHAA 3AIIUCKA

Kypc «Anrebpa n Hauana MaTeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM M3 Haubolsiee 3HAYUMBIX B IPO-
rpaMMe cTapiiei IIKOJbI, TOCKOJBKY, C OJIHON CTOPOHBI, OH 00ECIeUrnBaeT MHCTPYMEHTAIbHYIO 0a3y /Ui U3y-
YEHHUSI BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C IPYrOil CTOPOHBI, (POPMHUPYET JOTHYECKOe U aOCTPAKTHOE MBbIIII-
JICHUE yYallluXcsl Ha ypOBHE, HEOOXOAUMOM Il OCBOCHHS MH(GOPMATUKH, 00LIECTBO3ZHAHMSI, UCTOPUH, CIIOBEC-
HOCTH U JPYTUX JUCLUUIUIMH. B paMkax HaHHOTo Kypca ydalluecs OBJIQJI€BalOT YHUBEPCAIBHBIM SI3bIKOM CO-
BPEMEHHON HayKH, KOTopasi (GOpMyJIUPYeT CBOM JTOCTUXKEHUSI B MaTeMaTu4yeckoit popme.

Kypc anreOpsl 1 Hayaa MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBACT OCHOBY JJISl YCIICHIHOTO OBJIAZICHUSA 3a-
KOHamMu (U3UKH, XUMUH, OMOJIOTUH, TOHUMAaHUS OCHOBHBIX TEHICHIIMNA Pa3BUTHSI YKOHOMUKH U OOIIECTBEHHOMN
KHU3HH, TO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO
UCIIOJIb30BaTh MX JUIs AalibHEHIIero oOpa3oBaHMs U B MOBCEIHEBHOM ku3HU. B ToXe Bpems oBnaneHue ad-
CTPaKTHBIMHU M JIOTHYECKU CTPOTUMH KOHCTPYKIHMSMHU anreOpbl 1 MaTeMaTH4YeCKOTO aHalu3a pa3BUBACT yMe-
HUE HAaXOJUTh 3aKOHOMEPHOCTHU, 0OOCHOBBIBATh UCTUHHOCTb, JIOKA3bIBATh YTBEPXKACHUS C MOMOIIbIO MHIYK-
UM ¥ PacCyXJIaTh ACIYKTUBHO, HCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AIUIO, a0CTparupoBaHue M aHaJIOTHIO,
(bopMuUpyeT KpeaTUBHOE U KPUTUYECKOE MBIILIICHUE.

B xone u3yuyenus kypca «Anredpa ¥ Havajga MaTeMaTHYECKOTO aHAIM3a» YYallhecs IMOJIy4alOT HOBBIHA
OMBIT PELICHUs MPUKIIAJHBIX 33]1a4, CAMOCTOSITEILHOIO MOCTPOCHUSI MATEMAaTUUYECKUX MOJENIEH peanbHbIX CH-
TyalMii, HUHTEpIPETALNU MOJIYYEHHbIX PEIIECHUHN, 3HAKOMSTCS C MPUMEPAMH MaTeMaTHYECKHX 3aKOHOMEpHO-
CTEH B IPUPOJE, HAYKE U UCKYCCTBE, C BHIJAIOIIUMHUCI MATEMAaTUUECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnanaer 3HaUUTEIbEHBIM BOCIUTATEIBHBIM IIOTCHIIMAIOM, KOTOPBIA peain3yeTcsl Kak yepes y4ueo-
HBI MaTepuan, CrocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3 CHeluduKy yded-
HOM J1eATeNbHOCTH, TpeOyrollel NTPpOAOKUTEIbHON KOHIIEHTPAlU BHUMAHMSI, CAMOCTOSITEIbBHOCTH, aKKypaT-
HOCTH M OTBETCTBEHHOCTH 32 MOJIyYCHHBIN PE3YJIbTAT.

B ocHoBe Meronuku o0yuyeHus ajnreOpe M HayajlaM MaTEeMaTHYECKOIo aHalIHu3a JIEKUT AESITEeIbHOCTHBIN
MIPUHIINI 00YyYEHUS.

B cTpykType kypca «Anrebpa v Havyaja MaTeMaTUYECKOr0 aHaIN3a» MOXKHO BBIJIEIHUTDH CIEIYIOIIUE CO-
JepKaTeNbHO-METOAMYECKUe JTUHUH: «YHuciaa U BeIYUCICHUD», «DYHKIMHU U rpapuKny», «YpaBHEHUS U HEpa-
BeHCTBa», «Hauanma maTemarnueckoro ananusza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COIEpKATEIbHO-
METOJIMYECKUE JIMHUY U3YYalOTCs Ha MPOTSHKEHUHU JIBYX JIET OOyUeHUs B CTapIIel IIKOJIe, eCTECTBEHHO JIOMOJI-
HSA JApYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMAMU U paszzaenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh,
YTO JJaHHBIN KypC SIBJII€TCSI MHTETPAaTUBHBIM, IOCKOJIbKY O0BEMHSIET B ce0e cofep kaHne HECKOIBKUX MaTeMa-
TUYECKUX JUCIUIUINH, TAKUX Kak anredpa, TPUTOHOMETpUS, MaTEMAaTUYECKUI aHaIN3, TEOPHsI MHOXKECTB, Ma-
TemaTuyeckas Jioruka u Jip. [To mepe Toro, kak ydariuecs: OBJIaJeBarOT BCE Oosiee MIMPOKUM MaTeMaTHUYECKUM
anmnapaToM, Y HUX IOCJEA0BaTENIbHO (POPMHUPYETCS U COBEPLIEHCTBYETCS YMEHHE CTPOUTH MAaTeMaTHYECKYIO
MOJIENb PEAJIBHOM CUTyallld, IPUMEHSTh 3HAaHUS, [TOJIyYEHHBIE TIPU U3YUYEHUU Kypca, IS PEIIEHUs CaMOCTO -
TEeTBbHO CHOPMYITUPOBAHHON MaTEMATHUECKOM 3a/1a4t, a 3aTeM UHTEPIIPETUPOBAThH CBOM OTBET.

ConepxatenbHO-MeToANYeCKas JIMHUSA «YUKcaa U BBIUMCIEHUS» 3aBeplIaeT (OpMHUPOBAHUE HABBIKOB HC-
M0JI30BAHUS JIEHCTBUTENBHBIX YHCEl, KOTOpOe ObLJIO HayaTo B OCHOBHOM Ikojie. B crapuieil mkone ocoboe
BHUMaHMeE ynensiercss (GOpMUPOBAHHUIO HABBIKOB PAllMOHATIBHBIX BBIYMCICHUH, BKIIOYAIOLINX B c€0s UCIIOJIb30-
BaHUE PA3JIMYHBIX (OPM 3allMCU YMCIIa, YMEHHE JIeNaTh MPUKUIKY, BBIIOIHATh MPUOIMKEHHBIE BHIYUCIICHMUS,
OLIEHUBATh YMCIIOBBIE BHIPAXKEHUS, paOOTaTh ¢ MaTEMAaTUYECKUMHU KOHCTAaHTaMH. 3HAKOMBbIE YYaIllUMCsl MHOXKe-
CTBa HATYpPaJbHBIX, IIEJIbIX, PALIMOHAIBHBIX U JEHCTBUTENBHBIX YUCEI JOMOJIHAIOTCS MHOKECTBOM KOMILIEKC-
HBIX 4Mcel. B Kax1oM U3 3TUX MHOXKECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE €My crelupUUecKue 3a1auu U
oTepaliu: JejeHue Haleno, ONepUupoBaHUE OCTATKaMU Ha MHOKECTBE IEJIBIX YMCeNl; 0COObIe CBOMCTBA paluo-
HAJIBHBIX W UpPpalMOHANBHBIX YMCell; apu(MeTHUecKre olepaln, a TakkKe M3BJICUCHHE KOPHS HaTypalbHOU
CTENeHU Ha MHOXKECTBE KOMIUIEKCHBIX 4Kcel. biarogaps nociaenoBaTelbHOMY PACIIMPEHUIO KPyra HCIONb3Y-
€MBIX YHCeNl M 3HAKOMCTBY C BO3MOXKHOCTSMHU MX MPUMEHEHHs JJIs PeIIeHus pa3InyHbIX 3a7a4y popMupyercs
Mpe/ICTaBJICHUE O €MHCTBE MaTeMaTUKU KaK HayKH U €€ poJii B MOCTPOEHUU MOJENel pealbHOro MUpa; LIn-
POKO HCIONIB3YIOTCS 00001IeHNE ¥ KOHKPETU3aIIHSI.

Jluans «YpaBHEHHUS M HEPABEHCTBA» peaU3yeTcs Ha MPOTSHKEHUHM BCETO0 OOy4YEHHs B CTaplled HIKOJIE,
IIOCKOJIBKY B KaxJ10M paszzaeine [IporpaMmsl IpeaycCMOTPEHO pelIEHHE COOTBETCTBYIOIUX 3a7a4. B pesynbTare
y4aliecs: OBJIa/IeBalOT Pa3IMYHBIMU METOJAMU PELICHUS! pallMOHAIBHBIX, HPPALMOHANIBHBIX, IOKA3aTEeIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPHUUECKUX YpaBHEHHM, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/1a4, COAEPKaIIUX
napaMmeTpsl. [lonydeHHbIe YMEHUS IIUPOKO MCHOB3YIOTCS MPH MCCIEAOBAHUM (PYHKIMNA C MOMOIIBIO MPOH3-



BOJIHOM, NpH pEIICHUH NPUKIAJHBIX 3a7ad W 3aJad Ha HaX0XJEHHE HanOOJbIIUX U HAUMEHBIIUX 3HAYCHUH
¢bynkuuu. JlaHHas conepxarenbHas JMHUS BKIIIOYAeT B ce0s Takoke (OpMUPOBAHUE YMEHUH BBIIOIHATH pacyé-
ThI IO (popMyJiaM, IpeoOpa3oBaHUs pallMOHAIBHBIX, UPPALUOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a
TaKXe BBIPAKCHUH, COJIEpKAIUX CTETEeHU U Jorapudmel. biaarogaps nzyueHuo anredpanyeckoro mMarepuaia
IIPOUCXOJUT JajlbHENIIee Pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBILUIEHUS ydaluxcs, GopMUpPYyIOTCs
HaBBIKH JICAYKTUBHBIX PACCYXKJIEHUH, paboThl C CUMBOJIBHBIME (POPMAMHU, IPECTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PaBEHCTB U HepaBeHCTB. Ainrebpa npezanaraer 3p(eKTuBHbIE HHCTPYMEHTHI JJIs pelie-
HUS NIPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3ajay, HaIJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa
HayKH.

ConepxarenbHo-MeToandecKas JTUHUSA «DyHKIUK U TpauKI» TECHO MEPeIUieTacTcs ¢ APYTrUMHU JINHUSA-
MU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICJIE 3a1a€T IOCIEA0BATENbHOCTh U3yUeHusl MaTepuana. M3ydyenue cre-
MIEHHOMH, MMOKa3aTeNbHOU, JIOrapu(MUIECKON U TPUTOHOMETPHUECKUX (DYHKIIHIA, UX CBOMCTB W TpaduKOB, MC-
10JIb30BaHKe (DYHKUMH Ui peLIeHHs 3a]1ad U3 IPYTUX Y4eOHBIX MPEAMETOB U pealbHOM )KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHHEM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3TOM OosbIIOe BHUMaHHE
ynensercss (GopMUPOBAaHUIO YMEHUsS BbIpaXaTb (OPMYJIaMU 3aBUCHUMOCTH MEXIY PAa3JIMYHbIMHU BEJIMYMHAMH,
MCCIIEIOBATh TOJTY4YeHHBIE (PYHKIMH, CTPOUTH MX Ipaduku. Matepuai 3TOi coaepKaTenbHON JIMHUN HalelIeH
Ha pa3BUTHE YMEHUN M HABBIKOB, IO3BOJSIOIMX BBIPAKATh 3aBUCUMOCTH MEXIy BEIMYMHAMHU B Pa3IMYHOU
dbopme: aHATUTHIECKOH, TpadUUecKoil U cioBecHOH. ETo n3ydenne crmocoOCTByeT pa3BUTHIO allTOPUTMHYECKO-
IO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHNIO0 U KOHKPETU3alll1, UCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenpHas auHMs «Hawana MaremMaTH4ecKoro aHajiu3a» IO3BOJISET CYLIECTBEHHO PaCIIMPUTh
Kpyr KaKk MaTeMaTH4eCKHUX, TaK M NPUKIAJHBIX 3a]a4, JOCTYIHBIX LIKOJBHUKAM, TaK KaK y HHUX IMOSBISIETCA
BO3MOYKHOCTh CTPOUTH TPapuKH CIOKHBIX (HYHKIHH, ONMPEAENATh UX HAaUOOJbIINE W HAMMEHBIINE 3HAYCHUS,
BBIUUCIIATH IUIOIWAAN (GUryp U o0BEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOpPEHHMs IpoueccoB. JlaHHas conxepixka-
TeJbHAsl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MATEMAaTUYECKUX MOJENIEN pealbHbIX CUTYyalluH,
II03BOJISIET HAXOAUTh HAWIy4dlllee PEIICHUE B IPUKIIAJHBIX, B TOM YHCIIE COLIMAIbHO-DKOHOMUYECKHX, 3a1a4ax.
3HaKOMCTBO C OCHOBaMH MaTeMAaTHYECKOTO aHaIM3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (popManbHO-
JIOTHYECKOTO M KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHHUN PACHO3HABATH IPOSIBIECHUS 3aKOHOB MaTe-
MaTUK{ B HayKe, TEXHUKE U UCKYCCTBE. Y4YalllMecs y3HAIOT O BBIIAIOIIMXCS PE3ysIbTarax, MOJyYEeHHBIX B XO/E
pa3BUTHS MaTEMATUKU KaK HayKu, 1 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKas JIMHUS «MHOXECTBa M JIOTHKA» BKIIOYACT B CEOsl DIIEMEHTHI TEOPHH
MHOKECTB M MaTeMaTU4ECKOU JIOTUKH. TeOpEeTUKO-MHOKECTBEHHBIE MTPEICTABICHHS IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTUKH U MpeasaraloT HauloJsiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIMI BCE pa3lenbl MaTe-
MaTHUKHU U €€ NPUIIOKEHHUM, OHU CBSI3bIBAIOT PA3HbIE MATEMAaTUYECKUE TUCLUIUIMHBI U UX TPUIIOKEHUS B €IUHOE
uenoe. [Toaromy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €r0 AJIs BBIPAKEHUS CBOMX MbICIEH. [[pyruM Ba)kKHBIM IPU3HAKOM MaTe-
MaTHUKH KaK HAyKd CIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCcTh OOOCHOBAHUM W CJI€IOBAHUE OIPEICIIEH-
HBIM IIPAaBUJIAM ITOCTPOEHUS J10KA3aTEeNbCTB. 3HAKOMCTBO € 3JIEMEHTAMU MaTeMaTHYECKOM JIOTHKHU CIIOCOOCTBY-
€T Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS YYaIMXCs, TO3BOJISIET UM CTPOUTH CBOU PAcCYXJIE€HUS Ha OCHOBE JIOT U-
YEeCKHX MpaBuil, GOPMHUPYET HABBIKM KPUTHUECKOTO MBIIUICHHUS.

B xypce «Anrebpa u Hayajla MaTEMaTUYECKOTO aHAJIW3a» MPUCYTCTBYIOT OCHOBBI MATEMaTHYECKOTO MO-
JeTUPOBaHMs, KOTOPbIE IPU3BAHbI CIIOCOOCTBOBATh ()OPMHUPOBAHUIO HABBIKOB IMIOCTPOEHUS MOJIeNIel peaIbHbIX
CUTYalluH, UCCIEIOBaHMsI ATUX MOJEJIel C TOMOIIbIO anmapara ajireOpsl 1 MaTeMaTHYeCKOro aHajlu3a, HHTep-
IIPETALMN [TOJIyYEHHBIX PE3YJIbTaTOB. Taknue 3alaHus BIUIETEHBI B KAKIBIA U3 pasnenos [IporpamMmsl, MOCKOIb-
Ky BeCh MaTepuaj Kypca LIIUPOKO MCIOJB3YEeTCs JJIsl pPelleHusl MpUKIaIHbIX 3a1ad. [Ipu pemenun peanbHbIX
MPAaKTUYECKHX 33/1a4 yYallhecs pa3BUBAIOT HaOJI0JATeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, abcTpa-
TUPOBAThCS, UCIOIb30BaTh aHAJIOTHIO, 00001IaTh U KOHKPETU3UPOBaTh MpobiieMy. [lesTenbHOCTh 0 popmu-
POBaHUIO HABBIKOB PELICHHS MPHUKIATHBIX 3a/1a4 OpraHu3yeTcs B Mpoliecce U3yUEeHHUsl BCeX TeM Kypca «Anre0-
pa ¥ Ha4yajla MaTEMaTUYECKOr0 aHATIN3a.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O ITPEIMETA «AJI'EBPA 1 HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenue yuebHOro npeamera «Anredpa U Hayana MaTEeMaTHUYECKOrO aHaJIM3a» JOJHKHO 00ecreuHnBaTh
JOCTIDKEHHE Ha YPOBHE CPEIHEr0 OOIIero o0pa3oBaHMs CIEAYIOMIMX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPE/-
METHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATBI

JlnuHOCTHBIE pe3ybTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo rpeaMera «MareMaTHKa» XapaKTepUu3yIOTCs:

I'paxaHckoe BocIUTaHUE:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKONW MO3UIIMU O0YYaroMIerocsi Kak akTUBHOI'O M OTBETCTBEHHOTO WieHa
POCCHIICKOTO OOIIECTBa, MPEICTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3THUHBIX
CTPYKTYp, SIBICHUH, MPOIeAyp I'PaxkaaHCKOro oluiecTBa (BbIOOPHI, OMPOCHI U Mp.), YMEHUEM B3aUMOJIEHCTBO-
BaTh C COIMATBHBIMU MHCTUTYTAMH B COOTBETCTBUU C X (QYHKIUSIMHU U Ha3HAYCHUEM.

[laTpuoTHYECKOE BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKOW MICHTUIHOCTH, YBAKEHUS K MPOIIOMY U HACTOSIIEMY
POCCHIICKOM MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHSIM POCCUHMCKMX MaTEMaTUKOB U POCCHUM-
CKOM MaTeMaTH4YeCKOW IIKOJIbI, K MCIIOJIb30BAaHHUIO ATHX JTOCTHKEHUH B APYIHX HayKaX, TEXHOJIOTHUAX, cepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHEM JIYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoza; chOpMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HA-
HUS, 9TUYECKOrO TIOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHMKEHUM HAyKU U JIEATENbHO-
CTBIO Y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIa/a B IOCTPOCHHUE YCTOMYMBOTO OYyIIEro.

DcTeTHYecKoe BOCIUTaHUE:

ACTETUYECKUM OTHOILIEHHUEM K MUPY, BKIIOUYAs 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3aJ1a4, peleHul, pacCy ACHUI; BOCOPUUMYUBOCTbIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYC-
CTBa.

PU3NYECKOE BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYECKHe 3HaHMs B MHTEpPecax 3J0pOBOTo U Oe3ormac-
HOro 00pa3a XKU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO (370pOBOE NMUTAHHE, COATAHCHPOBAH-
HBIM peXUM 3aHATUH U OTIbIXA, peryisapHas Guandeckas akTUBHOCTD); (PU3UMUYECKOTO COBEPIIICHCTBOBAHUS MIPU
3aHATUSIX CLIOPTUBHO-0370POBUTEIBHON JEATENBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYly, OCO3HAHUEM LIEHHOCTHU TPYIO0JIIOOMS; MHTEPECOM K Pa3IuyIHbIM cdepam npodec-
CUOHAJIBHOW JEATEIbHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUEM COBEPILIATH OCO3HAH-
HBIM BbIOOp Oyaymiei nmpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE IJIaHbl; TOTOBHOCTBIO U CIIO-
COOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHMIO M CaMOOOpPa30BaHHMIO Ha MPOTSIKEHUU BCEW YKU3HHU; TOTOBHO-
CThIO K aKTUBHOMY YYaCTHIO B PEILIEHUU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOIN HalpaBIEeHHOCTH.

OKOJIOrM4ecKOe BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTBIO 3KOJOTUYECKOW KYJIbTYpPbl, MOHUMAHUEM BIUSHUS COLUATbHO-I3KOHOMHUYECKUX
IIPOIIECCOB HA COCTOSIHME MPUPOJHOM U COLMANBHOM Cpesbl, 0CO3HAHHEM TJI00abHOTO XapaKTepa HKOJOrHYe-
CKUX Mpo0JeM; OpUeHTaluell Ha NIPUMEHEHNEe MaTeMaTHYeCKUX 3HaHUMN IS pellieHusl 3a/1ad B 00JacTH OKpY-
YKaroIlEel cpeibl, INIAHUPOBAHUS IOCTYIKOB U OIIEHKH UX BO3MOYHBIX MOCJEICTBUM 7151 OKPYKAIOIIEH CPebl.

IleHHOCTH HAyYHOTO MMO3HAHUS:

C(OPMHPOBAHHOCTBIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd W
OOIIECTBEHHON MPaKTUKH, MOHUMAaHUEM MaTeMaTHYeCKOoW Hayku Kak cdepbl 4eIOBEYeCKON NesTeNIbHOCTH,
3TanoB €€ pa3BUTHUS U 3HAYMMOCTH JJIsl pa3BUTHS IMBUIM3AIMU; OBJIAJIEHUEM SI3bIKOM MaTEMAaTUKH U MaTeMa-
TUYECKOM KYJIbTYpPOH KakK CpPeICTBOM IO3HAHUS MHUPA; TOTOBHOCTHIO OCYLIECTBIIATH MPOEKTHYIO M HCCIEeI0Ba-
TENBCKYIO JIEATeNIbHOCTh MHIUBU/IyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHbIe pe3ylnbTaThl OCBOSHUS MpOTrpamMMmbl yuyeOHoro mpeamera «MaTemaTnkay XapakTepu-
3YIOTCSl OBJIAICHUEM VHUBEPCANbHbIMU NO3ZHABAMETbHBIMU OeliCNBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUG-
HbIMU 0eliCMBUAMU, YHUBEPCATIbHLIMU PEZYIAMUGHBIMU OeUCMEUAMU.

1)Vuueepcanvnvie noznasamensusle oeiicmeus, obecneuusaom Gopmuposanue 6a308bix KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoeHue mMemooos NOHAHUA OKPYHCAIOWE20 MUPA; NPUMEHEHUE T02UYECKUX, UC-
C1e008amenbCKux onepayutl, ymenutl pabomams ¢ uHgopmayuet).




ba3oBble JIOTHYECKNE NEUCTBHS:

® BBIABIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMaTHUYECKUX OOBEKTOB, MOHSATHHA, OTHO-
[ICHUH MEXAY MOHATUAMU; (OPMYIMPOBATEH ONpPECIICHUS MOHITUN; YCTAaHABIUBATh CYIIECTBEHHBIH MPU3HAK
KJ1accu(UKaluu, OCHOBaHUsI [Uls 0000IIEHUs M CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a,;

® BOCIIPUHUMATh, (HOPMYIUPOBATH U MPEOOPa30BLIBATH CYXIACHUS: YTBEPAUTEIbHBIC U OTPULATEIbHEIC,
€IMHUYHbIE, YACTHbIE U OOIIKE; YCIOBHBIE;

® BBIIBIATH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTUBOpeuus: B (PaKTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX; MIpeIaraTb KPUTEPHUH ISl BBIABICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;

& JeJ1aTh BBIBOJIBI C MCIIOJb30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKIIIOYEHUH 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIbHO J10Ka3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KJIEHUHN (IpsSMbIE U OT IPOTHB-
HOTO), BBICTPAaWBaTh apryMEHTALUIO, MIPUBOAMUTH MPHUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH COOCTBEHHBIC
CYXJIEHUS U BBIBObI;

e BBHIOMpATH CIIOCOO pelIeHus: yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHS, BEIOUPATD
HanboJee MOAXOIAIMNN ¢ y4ETOM CAMOCTOSTENFHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble HccaeoBaTenbCKue 1eHCTBUS:

® UCIIOJIb30BaTh BONPOCHI KAaK HCCIIEOBATEIbCKUN MHCTPYMEHT IO3HaHUS; (POpPMYIMpOBaTH BOINPOCHI,
(buKcupyomue NpoTUBOpeUne, MpodiIeMy, YCTaHABIMBATh HCKOMOE M JTaHHOE, (JOPMHUPOBATH THUIOTE3Y, apry-
MEHTHPOBATh CBOIO MO3ULIMIO, MHEHUE;

® [IPOBOJMTH CaMOCTOSITEJIbHO CILIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEA0BAaHUE IO YCTAHOBIIEHUIO OCO-
OeHHOcTell MaTeMaTH4YecKoro oOBbEeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY OOBbEeKTaMH,
SIBJIGHUSIMU, TIPOLIECCAMU;

® CaMOCTOSITENILHO (hOPMYIUPOBATh 0O0OLIECHHS U BBIBOBI IO PE3y/bTaTaM IPOBEJCHHOTO HAOIIOIEHMS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIbTAaTOB, BBIBOJAOB U 000OIICHUI;

® [IPOrHO3MPOBATh BO3MOKHOE PAa3BUTHE MIPOLIECCA, a TAKXKE BBIABUIATh MIPEAIOIOKEHUS O €T0 Pa3BUTUU
B HOBBIX YCJIOBHMSIX.

PaGora ¢ undopmarmei:

® BBIIBIATH JAeHUIUTH WHPOPMALINHU, JAHHBIX, HEOOXOIUMBIX JJISi OTBETA HA BOMPOC M JJISl PELICHHS
3aJ1a4y;

e BpIOMpaTh MH()OPMAIUIO U3 UCTOUHUKOB Pa3IMYHbIX TUIIOB, aHAJIM3UPOBATh, CUCTEMaTU3UPOBATh U M H-
TepIPEeTUPOBATh MH(OPMAIIMIO PA3IMYHBIX BUJIOB U (JOPM MPEICTABICHMUS;

® CTPYKTYypUpOBaTh MH(OPMALINIO, PEACTABIATE €€ B Pa3IMYHbIX (opMax, WITIOCTPUPOBAThH rpaduye-

CKUH;
® OIICHMBATh HAJEKHOCTH MHPOPMAIIHH 10 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHbIE Oelicmausi, 00ecneuusarom chopmMupo8aHHOCnb COYUATbHbIX
HABbIKO8 00YUaAIOUUXCAL.

ObueHue:

® BOCIPUHUMATH U (OPMYIHUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBHUSMH U LENSIMHU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX, IaBaTh MOSICHEHUS 110 X0y
pelieHus 3a1a4i, KOMMEHTUPOBATh MOTYyYEHHBIN Pe3yIbTarT;

® B X0JI¢ OOCYXKJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbI, TPoOIEMBbI, peraeMon 3a-
Jla4u, BHICKA3bIBaTh MJICH, HAIICIICHHBIC HA TTOMCK PEIICHUS; COITOCTABIIATE CBOU CYXICHHS C CYKICHUSAMU APY-
TUX YYaCTHHKOB JIMAora, OOHapYUBaTh pa3lIidyre U CXOJACTBO MO3HIIHIA, B KOPPEKTHOH Gopme popmymnupo-
BaTh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

® IPEJICTABIATh PE3YIbTATHI PELICHUS 33[]a4H, SKCIIEPUMEHTA, UCCIIEeIOBAHUS, IPOEKTa; CAMOCTOSTEIIHHO
BBIOMpATH (popMAaT BBICTYIUICHUS C YI€TOM 33/1a4 MPe3eHTAIMU U OCOOCHHOCTEH ayIUuTOPHUH.

CoOTpyIHUYECTBO:

® NIOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHAMBUAYAJIbHONH pabOTHI MPH PEIICHUU
y4eOHBIX 3a7a4; IPUHUMATH IIeJIb COBMECTHON JEATEIbHOCTH, MIIAHUPOBATh OPTaHU3AINI0 COBMECTHOU pabo-
TBI, pPacTIpeIesATh BUABI pabOT, JOTOBAPUBATHCS, OOCYKIaTh MPOIECC U Pe3ybTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

® y4acTBOBaTh B IPYMIOBBIX opMax paboTel (0OCYkaeHHs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMBD) H
T.I1.); BBITIOJHATH CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOM JCHCTBHS C IPYTHMH WICHAMH KOMAaH]IbI; OIle-




HUBaTh KAYECTBO CBOETO BKJIaJIa B OOIIMI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMU B3aH-
MOJENCTBHUA.

3) Vnusepcanvnvle pecynamusnsvle oeticmeusi, obecneuusaiom Gopmuposanue cCMvlClo8biX YCMAHOBOK

U JICUBHEHHBIX HABLIKO8 TUYHOCHIU.

CaMoopranmu3amnus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHHs ¢ YIETOM UMEIOIIUXCS pe-
CYypCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEHICHUN C y4ETOM
HOBOH MH(OpMaIUH.

CaMOKOHTPOJIb:

® BJIA/ICTh HaBBIKAMH IMO3HABATEIbHOU pediiekcHH Kak OCO3HAHHS COBEPIIAEMBIX JIEHCTBUN M MBICIIH-
TEJBLHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJACTh CIIOCOOAMHU CAaMOIIPOBEPKU, CAMOKOHTPOJIS TIPOLIecca U pe3yib-
Tara pelIeHus] MaTeMaTUYeCKOM 3a1auH;

® [IPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTH IPH PEIICHUHU 3aJa4H, BHOCUTh KOPPEKTUBHI B
NeSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HAWIEHHBIX OITMOOK, BHISBJICHHBIX TPYIHOCTEH;

® OIICHMBATH COOTBETCTBUE PE3YJIbTATA IIETU U YCIOBUSM, OOBSICHATH IPUUUHBI JOCTH)KCHUS WA HENO-
CTYDKEHUS PEe3yJIbTaTOB JIEATCILHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

Yucjaa 1 BBIYHCJIEHUA

e (CB00OJHO ONEPUPOBATH MOHATHIMU: PAIlHOHATHHOE YMCIIO0, OECKOHEUHAs TIEpHOANYECcKast Apo0Ob, TPo-
LIEHTHI; UPPALIMOHAIBHOE YUCIIO; MHOXKECTBA PAllMOHAIBHBIX U JIEHCTBUTENIbHBIX YHUCEN; MOAYNb JEH-
CTBUTEJIBHOI'O YKCIIA.

e [IpumeHsaTh ApOOU U MPOLEHTHI AJS PELICHUS MPUKIATHBIX 33a]a4 U3 PAa3IMYHBIX OTpaciiell 3HaHUU U
pEATBHOM KU3HMU.

e [lpumensTs nMpuOIMKEHHBIE BHIYMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIIKY U OLEHKY pe3yibTaTa BbI-
YUCIICHUM.

e (CB00OAHO OMEpUPOBATHh MOHATHEM: CTETIECHb C IENBIM MOKa3aTelleM; HCIONIb30BaTh MOIXOIAIIYI0 Gop-
MY 3aIlMCU JECUCTBUTEIBHBIX YUCEN Ul PELICHUS ITPAKTHYECKUX 3aa4 U IIPEACTaBICHUS JaHHBIX.

e (CB00OMHO OMEPHUPOBATH MOHATHEM: apU(DMETHUECKII KOPEHb HATYPAIIbHOM CTETICHH.

e (CB00OJHO OMEPUPOBATH MOHATUEM: CTETICHb C PAIMOHAIBHBIM ITOKA3aTEIIEM.

e (CB00OJHO OMEPUPOBATH MOHATUSIMHU: JIOTApU(M UnCIa; TECITUUHBIC U HATypaIbHBIEC JTOTApU(MBI.

e (CB00OAHO ONEpPUPOBAThH MOHATUSAMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apryMEHTa.

e OnepupoBaTh NOHATUSIMU: APKCUHYC, ADKKOCUHYC U apPKTAHT€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHHd U HEPABEHCTBA

e (CB00OAHO OnepUpOBaTh NOHITUIMU: TOKIECTBO, YypaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS
U ypaBHEHUA-CIIE/ICTBYS; PABHOCWIbHBIE HEPABEHCTBA.

e [IpuMeHATH pa3nUyHbIE METOJbI PELICHHs PallMOHAIBHBIX U APOOHO-pAllMOHATIBHBIX YPAaBHEHU; MpH-
MEHSTh METOJI MHTEPBAJIOB JIJIS1 PEIICHHS] HEPABEHCTB.

e (CB000AHO ONEpUpPOBATh MOHATHSAMH: MHOTOWIEH OT OJIHOW MEPEMEHHOM; MHOTOWIEH € IeJIbIMU KO3 (-
¢unreHTaMi, KOpHU MHOTOWIEHA; MPUMEHSTh JIeIeHHe MHOTOUYJIeHAa Ha MHOTOWIEH C OCTaTKoM, T€O-
pemy besy u Teopemy Buera it pemenus 3agad.

e (CB000OAHO OMEpUPOBATh MOHATHAMM: CHCTEMa JMHEWHBIX YpaBHEHMH, MaTpHLla, ONpeAeTIUTeNb MaTpH-
1Bl 2 X 2 ¥ €r0 TEOMETPUUECKUI CMBICH; UCIIOJIb30BaTh CBOMCTBA ONPEAEIUTENSA 2 X 2 NIl BBIYUCIICHHUS
€r0 3HAYEHHsI, IPUMEHSTh ONPEACIIUTENN ISl PELICHUSI CUCTEMBI JINHEWHBIX YPAaBHEHHI; MOAECIINPOBATh
peanbHbIe CUTYalUU C ITOMOILBIO CUCTEMBI JTUHEHHBIX YPAaBHEHUH, UCCIEA0BATh IIOCTPOCHHBIE MOJECIIN
C TIOMOIIBIO MAaTPHIL U ONPEIETUTENEH, HHTEPIIPETUPOBATH ITOTYyYEHHBIN pe3yJIbTar.

e lcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /IS TPe0Opa30BaHUs BEIPaKEHUI.



BeinonHATe npeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUH, COEPKAILUX CTENEHU C PAllMOHAIBHBIM IOKa3a-
TEJEM.

Hcnonb30BaTh CBOKWCTBA JOrapu(pMOB A1 TpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKEHUH.

CB00OHO onepupoBaTh MOHATUAMU: UPPALMOHAIbHbIE, IOKAa3aTeIbHbIE U JOrapu(pMUUECKUE ypaBHE-
HUS; HAXOAUTh MX PEIICHUS C IIOMOIIbI0 PAaBHOCUIIBHBIX IEPEXO0I0B WM OCYLIECTBIISAS IPOBEPKY KOP-
HEH.

[IpyuMeHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYINbI JUIsl NPeoOpa3oBaHUs TPUTOHOMETPUYECKHUX
BBIPAYKCHHUIA.

CB000IHO OTEPHPOBATH MOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHUE; IPUMEHATh HE0OXoauMbIe (op-
MYJIBI 17151 pEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPAaBHEHUH.

MogenupoBaTh peajlbHble CUTYAI[MH Ha SI3bIKE aJIreOphl, COCTABIATh BHIPAXKEHUS, YPAaBHEHUs, HEPABEH-
CTBa I10 YCJIOBHIO 33]1a4H, UCCIIEJ0BATh IIOCTPOCHHBIE MOJIENIU C UCIIOIb30BAHUEM aIlllapaTa ajareopsl.

DOYyHKUMH U TPapuKu

CBoOOAHO OTepupOBaTh MOHATHAMU: PYHKIUSA, CIIOCOOBI 3a1aHus (YHKIIMH; B3aUMHO OOpaTHbIC (PyHK-
MU, KOMIO3UIUS (PyHKLINI; TpaduK (PYHKIMH; BBIIOIHATH AJI€MEHTapHbIe TpeoOpa3oBanus rpadukoB
GyHKIHH.

CB0OOHO OmepupOBaTH MOHSATHUSAMU: OOJIACTH OMpEENICHUs U MHOKECTBO 3HaueHUN (PyHKUIUU, HYIU
(YHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

CB00OHO OmepupoBaTh MOHATHUAMH: YETHBIC U HEUETHBIC (YHKIHH, Mepuoandeckue (GpyHKIUU, Mpo-
MEXYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbI 1 MUHUMYMBI (YHKIIMH, HanOoJblllee U HAaUMEHbIIIEe
3HaueHUE (PYHKIIMH HA TIPOMEKYTKE.

CB00OHO OTepHpOBaTh MOHATUAMHU: CTETIEHHAs (PYHKIMS ¢ HATYpaJbHBIM U IIeNIbIM TOKa3aTelleM, Ipa-
¢buK cTeneHHON (YHKIHMM C HATypaldbHBIM M LEIBbIM MOKa3aTeleM; rpaduk KOpHS N-OW CTENEHU Kak
(GyHKIIUM 00paTHOM CTENEHU C HATypaITbHBIM TTOKa3aTeIIeM.

OnepupoBarTh NOHITUSAMHU: JIMHEWHAs, KBAApAaTUYHAS U TPOOHO-IHHEWHAas (YHKIIMH; BBIIOIHATE dJe-
MEHTapHOE HCCIE0BAaHUE U MOCTPOSCHUE UX TPadUKOB.

CBOOOIHO OmNEepHUpOBATh MOHATUSMH: TOKAa3aTebHAS W Jorapudmudeckas (pyHKINU, UX CBOWCTBA U
rpadyKu; UCIIOTB30BATh UX TPAPUKHU JJIS PCIICHUS YPaBHECHUH.

CB00OHO OTepHpPOBaTh MOHIATUSAMU: TPUTOHOMETPUUECKAs] OKPY>KHOCTh, ONpeAeNICHUE TPUTOHOMETPH-
yecKuX (PyHKUIUN YMCTOBOTO apryMeHTa.

Hcnone30Bath rpaduky GYHKIHA IS HCCIICTOBAHUS MPOIIECCOB M 3aBUCUMOCTEH TIPU PEIICHUH 3a7ad
U3 IPYTUX YYeOHBIX MIPEIMETOB M PEaTbHON KU3HH; BRIPAKATh (DOPMYJIaMH 3aBUCUMOCTH MEXTY BEJTH-
YUHAMH.

Hauana MmaTeMaTH4eCKOro aHAJIU3a

CB00OO/HO OmNEepUpOBaTh MOHATUSAMU: apudMeTHUecKass U TeoMeTphuYecKas IMporpeccus, O0ECKOHEYHO
yObIBaroIasi reoMeTpuuecKasi porpeccusi; JIMHENHBIM U SKCIIOHEHIIMATIBHBIA pOCT, GOopMyJia CIOKHBIX
IIPOLIEHTOB; UMETH ITPECTABIEHUE O KOHCTAHTE €.

Hcnonb30BaTh NpOrpeccuy Ui peleHHs pealbHbIX 331a4 IPUKIAJHOIO XapaKTepa.

CB00OOIHO ONEPHPOBATH MOHATUAMU: MOCIEAOBATENBLHOCTD, CIIOCOOBI 3a/1aHUS MOCIIEI0BATEIBHOCTEH,
MOHOTOHHBIE U OTPaHUYEHHbIE [TOCIIEJOBATEIbHOCTH; TOHUMATh OCHOBBI 3apOXKIECHNUS MaTeMaTUYECKO-
r0 aHaJIM3a Kak aHajau3a 0ECKOHEYHO MajbIX.

CB0OOIHO omepupoBaTh MOHATHSMHU: HENpEpbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUY;
aCUMIMTOTHI rpayka QyHKIUH.

CB00O0/HO omepupoBaTh MOHATHEM: (DYHKIIMS, HETIpephIBHAs Ha OTpe3Ke; MIPUMEHTh CBOWCTBA HEIpe-
PBIBHBIX (DYHKIUH [T peleHus 3aau.

CB000OIHO onepUpOBaTh MOHATHAMU: TIepBasi U BTOpasi MPOM3BOHbIE (DYHKIIMH, KacaTellbHas K rpaduxy
GyHKIUH.

BbIuuciaTe NMpou3BOJHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO M KOMIIO3UIUHM JBYX (DYHKIIMIA; 3HATDH
MIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIIUH.

Vcnonb30BaTh TeOMETPUYECKHI U (PU3UUECKUI CMBICI IIPOU3BOTHOM /ISl peILIeHHs 3a/1a4.

MHuozxecTBa U JIOTHKA

CBO60I[HO ONCpHUPOBATh NOHATUAMU: MHOKECTBO, OIICpallU HAJT MHOKCCTBAMMH.



e llcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJis ONMHUCAHMS PEAbHBIX MPOLECCOB U SIBICHUH,
IIpH PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

e (CB00OMHO OMEpPUPOBATHh MOHITHSIMH: OMPECIICHUE, TeOpeMa, YpaBHEHUE-CICICTBUE, CBOMCTBO MaTe-
MaTHUYECKOro 00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHUS 1 HEPABEHCTBA.

COJAEPKAHUE YYEBHOI'O KYPCA
Yucia ¥ BBIYHCICHUSA

Parmonansheie yncina. OOBIKHOBEHHBIE M AECATUYHBIC IPOOH, MPOLIEHTHI, OECKOHEUHbIE TIEPUOTUIECKUE
apoOu. [Ipumenenue qpodeit 1 MPOLEHTOB JUIs pellieH s IPUKJIAAHBIX 3aa4y U3 pa3IMYHbIX OTpacieil 3HaHui 1
peanbHON KU3HU.

JlelicTBUTENbHBIE YKCIa. PallnoHanbHbIe U UppalMOHANIbHBIE YHCIa. ApU(PMETHYECKUE ONlepaliy C 1eH-
CTBHUTEJIBHBIMH YHUCIaMH. MOIyib JEHCTBUTEIBHOIO YHCIa M €ro cBoicTBa. [IpuOmmkEéHHBIC BBIYMCIICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1ensIM nokasatesieM. bunom Hprotona. Mcnons3oBanue moaxonsimeid GpopMbl 3anucu iei-
CTBUTEJIBHBIX YHMCEI JIsl PELICHMSI IPAKTUYECKUX 3a/1a4 U ITPEICTABICHNS TaHHBIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOICTBA.

Crenens ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C IEHCTBUTEIIBHBIM I10KA3aTEIEM.

Jlorapudwm gucia. CpoticTa iorapudma. JlecaTHIHbIC M HATYpaTbHBIC JIOTApU(MEI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHT'€HC YMCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHI€HC YHC-
JIOBOTO apryMeEHTa.

YpaBHeHNsSI 1 HEPABEHCTBA

ToxpaecTBa U TOXAECTBEHHbIE MTPE0Opa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCUIIbHBIE ypaB-
HEHUs U ypaBHEHHUs-cencTBU. HepaBeHCTBO, pelieHe HepaBeHCTBa.

OCHOBHBIE METO/Bl PELIECHUS LENbIX U APOOHO-PALMOHAIIBHBIX YpaBHEHUI U HepaBEHCTB. MHOrO4JICHBI
OT OJIHOM NepeMeHHOM. /leneHne MHOrousaeHa Ha MHOIO4IeH ¢ octaTkoM. Teopema be3y. MHorowieHsl ¢ 1e-
neiMU K03 pumentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILIMX CTEECHU U KOPHH.

WppanumonanbHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUA. OCHOBHBIE METO/IBI PELICHUS I0KA3aTEIbHBIX YPABHEHUI.

[IpeoOpa3oBanue BbIpaKEeHH, COepKALIUX JOTrapru(MBbI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbBIE METObI pEIIEHUS JTorapu(PMUUECKUX YpaBHEHHIM.

OcHoBHble Tpuronomerpuueckue popmynsl. [IpeobpazoBanre TPUrOHOMETPUUECKUX BbIpakeHUM. Pere-
HUE TPUTOHOMETPUYECKUX YPAaBHEHUM.

Pemenue cuctem nuHEHHBIX ypaBHEHUN. MaTpuila cCUCTEMbI IMHEWHBIX ypaBHeHUH. Onpeaenurens MaT-
pHLBl 2X2, €ro reOMETPUYECKUNA CMBICI U CBOMCTBA; BBIYMCIEHUE €T0 3HAUYECHHUsS, IPUMEHEHHUE ONPEHCINUTEINS
JUIS PELICHUsS] CUCTEMBI JINHEWHBIX ypaBHEHUH. Perienne npukiagHbx 3aa4 ¢ MOMOUIbIO CUCTEMbI JTMHEHHBIX
ypaBHeHUH. MccnenoBanne oCTpOCHHON MOJEIHU € TIOMOIIBIO MATPHUILL U OIPEIETUTENIEH.

ITocTpoeHne MaTreMaTHYeCKMX MOJENEH PEAIbHOM CUTYallMM C IOMOINBIO YPAaBHEHUN W HEPABEHCTB.
[IpuMeHeHMe ypaBHEHUI U HEPAaBEHCTB K PELICHUIO MaTeMaTHUECKUX 3ajjay M 3ajiad U3 pasInyHbIX oOnacTei
HayKU U PEATbHON KU3HH.

DYyHKUMH U TPAaPUKHU

OyHKuMs, crocodsl 3ananus GyHKuuu. B3anmuo ob6parubie pynkuuu. Komnosumnus ¢ynkuuil. ['padux
¢byHKIMU. DIeMeHTapHble TpeoOpa3oBaHus IpapuKoB QyHKIHA.

Ob6nacTh onpeseneHus U MHOXKECTBO 3HaueHui GpyHkuuu. Hymu ¢pynkuun. [IpomexxyTkn 3HaKOOCTOS H-
crBa. YétHble 1 Heu€THbIe QyHKIMH. [lepuoanyeckue Gpynkuu. [TpomexyTki MOHOTOHHOCTH (yHKIHMU. Mak-
CUMYMbI U MUHUMYMBI QyHKIIMU. Hanbosnpliee u HauMeHblee 3HaueHUsl (QYHKIIUU Ha IPOMEKYTKE.

Jlunelinas, KBagpaTHyHast U APOOHO-TMHEHHAs (YHKIUU. DJIeMEHTapHOEe MCCIE0BAaHHE M MOCTPOCHUE
UX rpauKoB.

CrenenHas GyHKUUS C HATYpaJbHBIM U LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHsI N-0i CTeNeHH KaK (YyHKIIMH 0OpaTHOW CTENEHH C HaTypaJIbHbIM IIOKa3aTeJIeM.

[Toka3zarenbHas u jorapupmuyueckas (QpyHKUIUU, UX cBoicTBa W rpaduku. Mcnonb3oBanue rpadukos
GyHKIUHN 1715 petieHus] ypaBHEHHH.

Tpuronomerpuyeckas OKpyKHOCTb, ONpeAeIeHNe TPUTOHOMETPUUECKUX (DYHKIIUI YKUCIOBOIO apryMeH-
Ta.



OyHKIMOHANbHBIE 3aBUCUMOCTH B PeasIbHBIX IIpOIeccax U sBICHUSIX. [ pauku peanbHbIX 3aBUCUMOCTEH.
Havyana maTeMaTH4eCKOro aHajamusa

[TocnenoBarenbHOCTH, CMOCOOBI 3alaHMs TOCTEAOBAaTEIbHOCTEH. MeTo MaTeMaTH4ecKoW WHIYKITUU.
MOHOTOHHBIE U OTpaHUUYEHHBIE I1OCIEN0BATEIbHOCTU. VcTOpUsS BO3HMKHOBEHMSI MaTEMAaTHYECKOIO aHalIM3a
KaK aHainu3a 0ECKOHEYHO MaJbIX.

Apudmerndeckas U reoMeTpuuecKkasl mporpeccuu. beckoHeyHo yObIBaromias TeoMeTpryecKasi mporpec-
cusi. CyMMa 0€CKOHEUHO yOBIBAIOIIECH reOMETPHYECKOM mporpeccuu. JIMHEHHBIN U AKCITOHEHITUAIbHBIN POCT.
Yucno e. @opMmyiia CIOKHBIX HPOLEHTOB. Vcnonb3oBaHue Mporpeccuu [Uisl pelieHUsl peabHbIX 3a1ad IpU-
KJIaJHOTO XapaKTepa.

HenpepoiBable (yHKIIMH 1 UX cBOMCTBa. Touku pa3pbiBa. AcUMNTOTH rpadukoB ¢yHkumid. CBoiicTBa
GbyHKIUI HEnpephIBHBIX Ha OTpe3ke. MeTo1 MHTepBaIOB Ui pelleHusl HepaBeHCTB. [IpumeHeHne cBOWCTB He-
MPEPBIBHBIX (DYHKIUH [T peLIeHus 3a1ay.

[lepBas u BTOpas nmpousBoaHble GyHKIMU. OnpeneneHyue, reoOMeTpUIECKui U GU3NUECKU CMBICIT TPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOH K rpaduky QpyHKINH.

[IpousBoaHbie 3neMeHTapHbIX PyHKUIMN. [Ipon3BogHAsS CyMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIIO3UINH
GbyHKIHH.

MHoxkecTBa M JIOTHKA

MHO€ecTBO, Onepalry Haj MHOXKECTBAaMHM M MX cBoMcTBa. Jnarpammel Diinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 amnmnapara Jjisi ONMCaHUs PeajbHbIX MPOLECCOB U ABJICHUM, MPU PEUICHUU 3a/1ad
U3 IpYrux y4eOHBIX [IPEIMETOB.

Omnpenenenue, TeopemMa, CBONCTBO MaTeMaTH4eCKOro 00beKTa, CIEACTBUE, JOKA3aTEIbCTBO, PABHOCHIIb-

HBIC YPaBHEHUS.

TEMATHYECKOE IIJTAHUPOBAHUE YYEBHOI'O KYPCA
(140 YACOB)

Ha3zBanue pa3aena
(koaHYecTBO Ya-
COB)

OcHoBHOE coaeps;kaHHMe pasjaena
(Tembl)

OcHoBHbBIE BHAbI J€ATEJbLHOCTH oﬁyqa-
HOIIUXCH

MHo0keCcTBO Iel-
CTBUTEIIBHBIX YH-
Cell.

MHuorousiensl. Pa-
LUOHAJbHBIE YPaB-
HEHUS U HEPABEH-
crBa. CUCTEMBI JIH-
HEWHBIX ypaBHE-
HUM

(28 u)

MHOXeCTBO, Olepaluuy HajJ MHOXe-
CTBAMM U MX CBOWcCTBa. J[narpammsl
DOiinepa—Benna. [Ipumenenue Teope-
THUKO-MHOKECTBEHHOI'O aIapara s
peuieHus 3a1ay.

Pammonaneubie uyncina. OOBIKHOBEH-
HBIE U JECATHUYHBIE APOOH, POIEHTHI,
OEeCKOHEUYHbIE MEPUOJUYECKHE IPOOH.
[Ipumenenue npobeil M NPOIEHTOB
JUISL pEeIIEHUs TPUKIIAIHBIX 3a/1a4.
JlelictBuTenbHble uyKcia. PanuoHanb-
HbIE W HppalMOHAIBHBIE YHCIIA.
ApudmeTnueckue ornepanuu ¢ Jei-
CTBUTEIBHBIMU  yuciaamMu. Monyib
JIEWCTBUTEIBHOIO YHUCIIAa U €ro CBOU-
ctBa. [lpuOnux€HHbBIE BBIYHUCICHMUS,
MpaBujia OKPYIJICHUS, NPUKUIKA U
OIIEHKA Pe3yJibTaTa BHIYMCICHHIA.
OCHOBHBIE METOJIbI PEIICHUS LIENbIX U
NpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEpPaBEHCTB. MHOroO4JIEeHbl OT OJHOM
IepeMeHHoN. /[lenenue MHOrodseHa
Ha MHOIOWIEH C ocraTkoM. Teopema
be3y. MHorousnens! ¢ neiabIMu Ko3(-
¢unmentamu. Teopema Buera.
Pemenue cucrem JIMHEHHBIX ypaBHE-

Hcnosbp30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs ONIMCaHus X0Ja PEeIIeHNs MaTeMa-
TUYECKHX 3a/1a4, a TAKXKE PEaJbHbIX IIPOLIECCOB
U SIBJICHUU.

OnepupoBaTh NOHATHAMM: PALIUOHAIBHOE
4HCIl0, OECKOHEUHasl NepruoanyecKas apoob,
IIPOLICHTHI; UPPALMOHAIBHOE U IEUCTBUTEIIb-
HOE€ YHCJIO; MOYJb IEUCTBUTEIBHOTO YHACIIA;
HCIO0/1b30BATH DTU ITOHATUS IIPU IIPOBEICHUU
pacCyXJIEHUM U JI0Ka3aTeNIbCTB, IPUMEHATh
JpoOu M MPOLEHTHI JUIsl PeLIeHNs TPUKIIaIHbBIX
3a/1a4 U3 pa3InYHbIX OTPaciIed 3HAHWUM U pe-
aJIbHOW JKU3HMU.

Hcnonb3oBarh npulOinKEHHbIE BBIUMCICHMUS,
IIpaBWJIa OKPYTJIEHUS, IPUKHUIKY U OLEHKY pe-
3yJbTaTa BBIYUCICHUMN.

IIpuMeHATH pa3Iu4HbIE METOMBI PELICHUS pa-
LUOHAJIBHBIX U JIPOOHO-PAllMOHANBHBIX YpaB-
HEHHH; a TaKK€ METOJ UHTEPBAJIOB IS pellle-
HUsI HEPABEHCTB.

OnepupoBaTb NOHATHAMM . MHOTOWIEH OT
OJIHOW IIEPEMEHHOM, €r0 KOPHH; NIPUMEHATh
JIeJICHME MHOTO4JIEHa HA MHOTO4IEH € OCTaT-
KoM, Teopemy be3y u reopemy Buera s pe-
LIEHUs 3a/1a4.

OnepupoBaTh NOHATHUSIMM: CHCTEMa JIMHEH-




HU1. MaTpuiia cuCTeMbl JIMHEHHBIX
ypaBHeHu#. Onpenenurens MaTPUILIbI
2%2, ero reoMeTpUYECKUil CMBICIT U
CBOMCTBA; BBIYUCIICHUE €r0 3HAYCHUS,
MIPUMEHEHHE ONPEEeIIUTENS ISl pe-
IICHUSI CUCTEMBI JINHEHHBIX ypaBHE-
HUl. Perenue npukiagHbIX 3a1a4 ¢
MIOMOIIIbIO CUCTEMBI JINHEUHBIX ypaB-
HEHUI

HBIX YpaBHEHUI, MaTpHUIla, ONPEAEITUTEIb MaT-
pULBL.

Hcnoab30BaTh CBOWCTBA ONpeAeIuTeNs 2X2
JUISL BBIYMCIICHHUSI €r0 3HAYCHHS, NMPUMEHATH
ONPEACIUTENMN IJI1 PEUICHUS] CUCTEMBI JIMHEH-
HBIX YPABHEHUM.

MoaenupoBaTh peajibHbIE CUTYAIUU C IOMO-
LI CUCTEMBI JINHEMHBIX YPaBHEHUH, HCCJIe-
J0BATh ITOCTPOCHHBIE MOJICNIA C MIOMOILBIO
MATPHUI] U ONPEACIIUTEIICH, UHTEPIPEeTUPO-
BATh OJIYYECHHBIN PE3yJIbTaT

DyYHKIUYU U T'pa-
¢uku. CreneHHast
(GYHKIHS C LIETTBIM

DyHKIUA, CTIOCOOBI 3a1aHus (DYHKITHH.
B3aumnuo o6parnsie pynkimu. Komro-

surs GyHkuui. ['paduk Gyakmmm.

OnepupoBaTh NOHATUSIMH: PYHKIIUS, CITOCO-
Obl 3a71aHKs (PYHKIIMH; B3aMHO 00OpaTHbBIE
dbyHKIMH, KOMIO3UIUsS QYHKIHHI, rpaduk

[I0Ka3aTeleM DneMeHTapHbIe TpeoOpa3oBaHus rpa- | (GyHKIMH, 00IaCTh ONPEACTICHUS U MHOKECTBO
(12 9) (UKOB QYHKIIUMA. 3HAYCHHUH PYHKIUHU, HYJIU QYHKIIHH, IIPOME-
OO6nacTh ornpenenaeHusl © MHOXKECTBO | )KYTKH 3HAKOIIOCTOSIHCTBA; JIMHEWHas, KBaJlpa-
3Ha4eHud QyHkuuu. Hymu QyHKuu. | THyHas, ApoOHO-IMHEHHAS U CTeneHHast (yHK-
[IpoMexxyTKu 3HAKOIOCTOSHCTBA. YET- | LUMU.
HbIe 1 HeuéTHBIC pyHKIMU. [leproan- | BBIMOJHATL 3JIeMEHTapHBIC TPeoOpa3oBaHUs
yeckue QyHkiuu. [IpoMexyTku MoHO- | TpaduKOB (QYHKITUH.
TOHHOCTH (YHKITMH. MaKCUMyMBbI U 3HATh U YMETh JA0KA3bIBATH YETHOCTD WITH
MUHUMYMBI GyHKIIMU. Hanbomnbinee 1 | HEUETHOCTDh (PYHKIINUU, TIEPUOAUYHOCTD DYHK-
HauMEHbBIIIee 3HaAUCHUE (PYHKIIMH Ha IIUU, HAXOUTh IIPOMEKYTKH MOHOTOHHOCTH
MIPOMEXKYTKE. (YHKIIUN, MAKCUMYMBI I MUHUMYMBI (DyHK-
Jluneiinas, KBajgpaTH4Has W ApoOHO-| MM, HAUOOJbIIEE U HAMMEHBIIIeE 3HAUCHUE
nuHeiHas (QyHKIuU. DJeMeHTapHoe| (QYHKIMU Ha MPOMEXKYTKE.
UCCIIEIOBAaHNE W TIOCTpoeHue rpadu-| dopmMyMpoBaTh H HILIIOCTPUPOBATH IPa-
KOB 3THX (QYHKIUH. (puyecku cBoiicTBa TMHEHHOMN, KBAAPATUIHOMH,
CreneHp c 1eNbIM IMOKa3aTeneM. bu- | IpoOHO-TMHEWHOW U CTENeHHON (PYHKITHIA.
HOoM HeroTOHA. Bripaxkats (popmyiaMHu 3aBUCHUMOCTU MEXIY
Crenennass GyHKIMS C HaTypaJIbHBIM | BETUYMHAMMU.
U 1eNbIM noka3atenem. E€ cBolicTBa u | 3HATh onpeae/ieHHe M CBOICTBA CTEIICHU C
rpaduk LeJIBIM TIOKa3aTeseM; MOoAXO0AA1IYI0 Gpopmy 3a-
MTUCH JIEHCTBUTENBHBIX YHCEI ISl PEeLICHHUS
MTPAKTUIECKHUX 33719 U IPEJICTABJICHUS JTaHHBIX
Apudmernueckuil | ApudmMeTrueckuil KopeHb HaTypaib- | @OpMyJIHPOBATh, 3aNMUCHIBATH B CHMBOJIHU-

KOpEHb N-0H cTe-
nenu. Uppauuo-
HaJIbHBIE YpaBHE-

HOI CTEIIEH! U €T0 CBOMCTBA.
[IpeoOpa3oBaHus YHCIOBBIX BBIpaXKe-
HI/II\/JI, conepmamux CTCIICHHU U KOpHI/I.

yeckoid ¢GopmMe U HCHOJIB30BATh CBOWCTBA
KOpHsI N-Oi CTeNeHH ISl mpeoOpa3oBaHUs BbI-
paxeHuM.

HUs Wppanmonansueie  ypaBHeHHs. Oc- | HaxoauTh pemeHMsi MppalMOHAIBHBIX ypaB-
(18 u) HOBHBIE METOJbl PELICHHs] HPPALMO- | HECHUM C ITOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0B
HaJIbHBIX ypaBHEHUH. PaBHOCWIBHBIE | WM OCYIIECTBIISASA IPOBEPKY KOPHEN.
Mepexo/ibl B pelIeHUH uppauuoHaib- | CTpouTh rpa@uk QyHKIMHU KOpHS N-0i cTeme-
HBIX ypaBHEHUI. HU Kak oOpaTHOM s (DYHKIMH CTENEHU C
CaoiicTBa U rpaduk KOpHS N-0il cTe- | HATYpaJbHBIM ITOKa3aTeIeM
NeHH Kak (yHKIUU 0OpaTHOM CTereHu
C HAaTypaJbHBIM MOKa3aTeJIeM
[TokazarenbHas Crenenp ¢ panMOHaNBHBIM IOKa3aTe- | POpMyYJHPOBATh OIpeAedeHHe CTEINEHU C
¢ynkuus. Ilokaza- | mem u e€ cBoiicTBa. paLMOHAIBHBIM I10KA3aTEJIEM.
TenbHble  ypaBHe- | [lokasarenbHas QyHkius, e€ cBoiicTBa | BeimomHATs npeoOpa3oBaHUSl YHCIOBBIX BBI-
HUSA n rpaduk. Mcnonb3oBanue rpaduka | pakeHUM, coaepKallux CTENeH! ¢ pallMoHAIb-
(10 9) (GYHKIMU 1715 pelIeHus] ypaBHEHUI. HBIM I10Ka3aTeNeM.

[TokazarenbHble ypaBHEeHHs. OCHOB-
HbIE METO/Ibl PEIICHUS T0KA3aTEIbHBIX

Hcnoab3oBars nu(ppoBbIe pecypebl s HO-
cTpoeHus rpaduka nokasareabHON QYHKIMHM U




ypaBHEHUU

HU3y4EHUs €€ CBOMCTB.
Haxoauth penieHus noka3arejabHbIX ypaBHe-
HHI

Jlorapudmuueckas | Jlorapudm uncna. Cpoiicta sorapud- | JlaBaTh onpeaesenue jgoraprudma 9ucia; je-
¢dynkmus. Jlora- Ma. JlecaTudHbIe U HATYypaAJIbHBIE JIOTa- | CAITUYHOTO M HAaTypajibHOTO Jorapupma. Ue-
pubmMuyeckue pudmsl. [Ipeobpa3oBanue BbIpaxeHHil, | MOJb30BATh CBOICTBA Torapu(MOB s Mpe-
YpaBHEHHUS COJIepIKALIHX JIOTapH(PMBI. o0pa3oBaHus JTorapu(MUIECKUX BBIPAKECHUH.
(18 u) Jlorapudmuueckas ¢pynkius, e€ cBoi- | CTpouTsh rpaduk gorapudmMudeckoit pyHKuuu
crBa u rpaduk. Mcnonp3oBanue rpa- | Kak 0OpaTHOM K IMMOKa3aTeIbHOW U HCIIOJIB30-
¢dbuka GyHKIIUU IS pEIICHUs ypaBHE- | BaTh CBOMCTBA JIoTapu(PpMUdIecKoi GyHKIIUN
HHUI. IUIA pelIeHus 3a1a4.
Jlorapudmuueckue ypaBuenus. Oc- Haxoauth penieHus norapuMUYecKux ypas-
HOBHBIC METO/IbI PEIICHUS Jorapud- HEHH C MOMOIIBIO PaBHOCUIIBHBIX MEPEX0JI0B
MUYECKUX YpaBHEHUN. PaBHOCUIIbHBIE | MIJIM OCYIIECTBIISAS IPOBEPKY KOpHEH
Nepexobl B pelIeHU  Jorapupmuye-
CKMX YpaBHEHUHU.
Tpuronomerpuye- | CUHYC, KOCHHYC, TAHTCHC U KOTaH- JlaBaThb onpeje/ieHUs CHHYCa, KOCUHYCa, TaH-
CKHE€ BBIPQXEHUS H| T€HC YUCIOBOTO apryMeHTa. ApKCH- reHca U KOTaHTeHCa YMCIOBOr0 apryMeHTa; a
YpaBHCHHUS HYC, apKKOCHHYC U apKTaHTE€HC YK C- TaKXKe apKCHHYCa, apKKOCHHYCa U apKTaHTeHCa
(22 9) JIOBOTO apryMEeHTa. qucna.
TpuronomeTpudeckas OKpy>KHOCTb, IIpuMeHSITH OCHOBHBIC TPUTOHOMETPHYCCKHE
oTpeieNIeHue TPUTOHOMETPUIECKHIX dbopMyInbl Ui TIpeoOpa3oBaHUs TPUTOHOMET-
(YHKINK 9MCIOBOTO apryMEHTA. PUYECKHUX BBIPAKECHUM.
OCHOBHBIE TPUTOHOMETPUYECKUE IIpumensitb QopMysabl TPUTOHOMETPUU IS
dopmysl. [IpeobpazoBanue Tpuro- pElICHUsST OCHOBHBIX THIIOB TPHTOHOMETpHYE-
HOMETPUUYECKUX BbIpaskeHui. Perre- CKUX YpaBHEHUU
HUE TPUTOHOMETPUICCKUX YPaBHCHUN
[TocnenoBarensHO- | [locnenoBaTensHOCTH, CIOCOOBI 3a71a- | OnepupoBaTh NOHATHSIMU: TOCIEIOBATENb-

CTH U TIPOTPECCHH
(10 9)

HHS IIOCIIeJoBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAaHUYEHHBIE MTOCIIEN0BA-
TenpHOCTH. McTopus aHanmn3a 6ecko-
HEYHO MaJIbIX.

ApudmeTrnueckas U reomMeTpudeckas
MPOTrPECCUMU.

beckoneuHo yObIBaromasi TeoMeTpu-
yeckass mnporpeccusd. Cymma Oecko-
HEYHO YOBIBAIOIIEH T'€OMETPHUYECKOMN
nporpeccuu. JIMHEWHBIN U 3KCIOHEH-
LHAIBHBIN pocT. Yuco e.

@opMyna CIOXKHBIX HpoueHToB. Mc-
[0JIb30BAHUE TPOrPECCUU ISl pellle-
HHUSl pEaJbHBIX 3aJa4 NPUKIATHOTO
XapakTepa

HOCTb, CHOCOOBI 3aJaHUsl TIOCIIEIOBATEIHLHO-
CTEH; MOHOTOHHBIE U OTPaHUYEHHBIE MOCIENO-
BaTEIbHOCTHU; MCCJIEI0BATh [10CIIE0BATEIbHO-
CTH Ha MOHOTOHHOCTb M OTPaHUYEHHOCTb.
[TonyuaTs mpencraBienre 00 OCHOBHBIX HJIESX
aHanmn3a OECKOHEYHO MaJIbIX.

JdaBaTtp onpeaejnenue apudmeTuyecko u
TFE€OMETPUUYECKOM MPOTPECCHH.

Joka3piBaTh CBOICTBa apuU(pMETHUYECKOH H
TFEOMETPUUYECKON MPOrpeccuy, HAXOOUTh CyM-
My 4IEHOB IpPOrPECCUH, a TaKKe CyMMYy uile-
HOB 0ECKOHEYHO yOBIBAIOIIEH reoMeTpuyecKoi
MIPOrPECCUHN.

Hcnonb3oBaTh nporpeccun Ajsl pelieHHs 3a-
Jla4d MPUKJIAIHOTO XapakTep.

IIpuMeHsiTh (GOPMYIy CIIOKHBIX HPOLIEHTOB
JUISL pellIeHus 3a]1a4 U3 pealibHOM MPaKTUKH

HenpepsiBHble
¢byakuu.  [Ipowus-
BOJHAs

(20 9)

HenpepbiBHbIE (QYHKIIMM U HX CBOK-
ctBa. Touka pasppiBa. ACHMITOTHI
rpadukoB ¢ynkuuit. CoiicTBa pyHK-
LMW HETIPEPBIBHBIX Ha OTpe3ke. MeTton
UHTEPBAJIOB  JUISl  pEIICHHA Hepa-
BEHCTB. [IpuMeHeHne CBOMCTB Hempe-
PBIBHBIX (YHKUMH Ui pELIeHUs 3a-
nad.

IlepBas u BTOpasi NpOU3BOAHBIE
byakuun. OnpeneneHne, reOMeTpH-

OnepupoBaTb NOHATUAMM. QYHKLUS HETpe-
pBIBHAsI Ha OTpe3Ke, TOUKa pa3pbiBa (YHKIINH,
acuMIiToTa rpapuka QyHKIUH.

IIpumeHsiTh CBOMCTBa HENPEPHIBHBIX (PYHK-
LU 171 peleHus 3aaad.

OnepupoBarh NOHATHAMM: NIEPBAsi U BTOpas
MPOU3BO/IHBIE (YHKLMHU; TMOHUMATh (Qu3HUe-
CKMH ¥ TEOMETPUYECKHI CMBICII MPOU3BOTHOM;
3aIIUCBHIBATh YPABHEHHUE KAaCATCIIbHOM.
BbIYuCaATE NPOU3BOJIHBIE CYMMBI, ITPOM3BE-




YeCKUHA U (PU3NUECKUIA CMBICIT MPOU3-
BOJIHOW. YpaBHEHHE KacaTeJIbHOM K
rpaduky ¢ yHKIIHH.

[Tpou3BoIHBIC ATIEMEHTAPHBIX PYHK-
uuii. [TpousBoiHast CcymMmbl, Mpou3Be-
JI€HUs1, YaCTHOTO ¥ KOMIIO3UIIUHU

JIEHH, YaCTHOTO U CI0XKHOM (PyHKIMH.
H3yyaTh npou3BOJHBIC IEMEHTAPHBIX (YHK-
LUH.

Hcnoan3oBaTh reoMeTpuuecKkuii u Qusmue-
CKHI CMBICII IPOM3BOAHOM JJIsl pELICHMsI 3a1a4

byHKIMHA
[ToBTOpEHue, OcHoBHBIE IOHATHA Kypca anreOpsl u | [IpuMeHATH OCHOBHBIE MOHATHS Kypca anreo0-
o0o0menue,  cu- | Hayanm mareMaTuueckoro aHanusa 10 | ppl M Hayas MaTeMaTHYecKOro aHajau3a JUis
cTeMaTu3alys 3Ha- | Kiacca, o0oOIIeHHe M CHCTEMAaTH3a- | PELIeHUs 3a/1ad M3 peaJbHOM JKU3HHU U APYTHX

Hui (2 4)

U 3HAaHUU

IIKOJIbHBIX ITPEAMCTOB

IHoypounoe nianupoBanue «AJICEBPA u Hayaja MaTemMaTnueckoro anajaun3ay, 10 kiaace

Ne Hama Tema ypoxka
n/n | Ilnan ‘ Dakm
MHo:xecTBO AeiicTBUTENbHBIX YHces. MHorouwienbl. PaniuonaabHble ypaBHeHus: U HepaBeHcTBa. Cu-
CTeMbl JIMHEHHBIX YPaBHeHMI - 28 yacoB
1 MHOX€ECTBO, Ollepaluy HaJ MHOKECTBAMM U X CBOMCTBA
2 Juarpammsl Ditsiepa - Benna
3 [TprMeHeHre TeOPEeTUKO-MHOKECTBEHHOT'0 annapaTa JUlsl peleHus 3a1a4
4 PanmonasipHble yncia
5 OOBIKHOBEHHBIE U IECSITHYHbBIE APOOH
6 [IporeHTHI
7 beckoHeuyHble neproanyYecKre qpoou
8 [TpumeHneHue apobeli U NPOIEHTOB I PElICHUs NPUKIIAHbIX 3a/1a4
9 JleiicTBUTENbHBIE YNCIIa
10 PanmonabHble M MPpallMOHAIbHBIC YHCIIA
11 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIAMU
12 Monaynb IeMCTBUTENBHOIO YUCIA U €r0 CBOMCTBA
13 [TpuOnm>xEHHbBIE BHIYMCIEHUS, IPABUJIA OKPYTIICHUSI
14 IIpuknka v OLIEeHKa pe3yJIbTaTa BEIYMCICHHUI
15 Konumponvnaa paboma Nel no meme «Payuonanvusie ypagnenusn u nepa-
sencmea. Cucmembol TUHEUHBIX YPAGHEHUTL)
16 OCHOBHBIE METO/IbI PEILICHNUS LIENBIX YPABHEHUN
17 OCHOBHBIE METO/Ibl PElIEHUs JPOOHO-pallMOHAILHBIX YpaBHEHUN
18 OCHOBHBIE METOJIbl PEIIEHNUs LENbIX U APOOHO-PAlMOHATILHBIX HEPABEHCTB
19 MHorouseHsl OT OJTHOM IEPEMEHHOM. [[eneHre MHOro4IeHa Ha MHOTOUJIEH C
OCTAaTKOM
20 Teopema bezy
21 MHorousnens! ¢ neasiMu kodpdunrentamu. Teopema Buera
22 Pemenue cuctem JTMHEHHBIX YpaBHEHHH
23 Martpuiia CucTeMbl JINHEWHBIX YPaBHEHUU
24 Ornpenennurens MaTpULbl 2X2, €ro TeOMETPUIECKUN CMBICI U CBOWCTBA
25 Brluniciienue 3Ha4eHNs ONpeaeIuTeNs
26 ITpyMeHeHne onpeaennTes JUisl pEIIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHUN
27 Pemenne nmpukiagHpIX 3a/1a4 C IOMONIBIO CHCTEMBI JIMHEHHBIX YPAaBHEHUIN
28 Konmponvnas pavoma Ne2 no meme «Muooicecmeo oeiicmeumenbHvix Y-
cen. Mnozouneno»
@yukuun u rpapuxu. CtenenHast pyHKnus ¢ mesabiM nokasaresem - 12 yacos
1 Cnoco6w1 3a1anus ¢pyaknun. Bzanmuao obpatubie pyHkiun. Kommosumms
GyHKINH.




I'paduk dpynkuuu. DnemeHTapHble mpeodpa3zoBanus rpaguKoB QyHKIHIHA

OO6nacTh onpeeIeHus] 1 MHOYKECTBO 3HAYCHUM (PYHKITUN

Hymu @ynkiun. [TpomexxyTku 3HaKONOCTOSIHCTBA

Yéruplie v HeuéTHble pyHkuuu. [lepuoanueckue GyHkmm

[TpoMekyTKH MOHOTOHHOCTH GYHKIMH. MakCUMyMbl  MUHUMYMBI (DYHKIIMH

Hauboupiiee n HanMeHblee 3Ha4YeHNE (PYHKIIMK HAa TPOMEKYTKE

O NP W|IN

JlvneitHas u kBagpatnyHas GpyHKIHMN. DIeMEHTapHOE UCCIIEOBAaHHUE U Ipa-
buku GyHKUINN

JpoOHo-nrHEeHHas GYHKIMH. DIIEMEHTapHOE UCCIIEIOBAHUE U TPA(UK ITUX
byHKIMI

10

CreneHb ¢ LETIbIM ITOKa3aTeneM. buanom HrroTona

11

CreneHHas GyHKIHS ¢ HATYpalbHBIM H LENBIM 1TOoKa3areneM. EE cBolicTBa u
rpaduk

Konmponvnas paooma Ne3 no meme « Oynkyuu u pagpuxu)

ApupmeTndecKkuii

KOpeHb N-o0ii cTenenu. MppanuonanbHble ypaBpHeHus - 18 yacos

Apudmerndeckuii KOpeHb HaTypaJIbHOM CTETICHH M €T0 CBOMCTBA

Hp606paSOBaHI/I$I YHCJIIOBBIX BBIpa)KeHHﬁ, COACPIKAINUX CTCIICHU

Brinecenne MHOKHATEIIS H3-110] 3HaKa KOPHA

BHeceHne MHOXXUTENS IO, 3HAK KOPHA

Cokpaiienue 1po0ei, coepKalmx paaruKaibl

[TpeobpazoBaHre UppPAIMOHATBLHBIX BBIPAKECHUI

[ToBTOpenue no reme «Apudmernyeckuii KOpeHb N-HOM CTENEHU

O NP WIN|F-

Konumponvnas paboma Ned no meme «Apugpmemuueckuit kopenv n-oi
cmenenu

HppanmonaibHble ypaBHEHUS

10

O06s1acTh JOMYCTUMBIX 3HAYCHHUH UPPALMOHAIILHOTO YPaBHEHHS

11

OCHOBHBIE MCTO/IbI PCHICHH A UPPALlHOHAJIbHBIX ypaBHCHI/Iﬁ

12

PaBHOCWIBHBIE ITEPEXO/IbI B PEHICHUU UPPALMOHAIBHBIX YPABHEHUI

13

AJNTOpPUTM pellieHus] UpPaIMOHATILHBIX YPaBHEHHH

14

PemieHne nppanmoHaIbHBIX YpaBHEHUN

15

Pemienne nppanmoHaIbHBIX YPaBHEHUN

16

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIMU 0OpaTHON CTENEHH ¢
HaTypaJIbHbIM I1OKa3aTeJeM

17

HOBTOpeHI/IC 10 TEMC ((I/IppaLlI/IOHaJ'IbHBIC YPaBHCHUA»

Konumponvnas paboma No5 no meme «Uppayuonanvnule ypasuenusn

IToxka3arenbHas pynkuus. IlokazareabHbie ypaBHenus - 10 yacos

Crermens ¢ pallMOHAJIbHBIM ITOKA3aTCJICM U €€ CBOMCTBA

[TokaszarenpHas QpyHKIMs, €€ CBOMCTBa U rpaduk

Vcnonb3oBanue rpaduka GyHKINU A7 pelIeHUs] ypaBHEHUH

[loka3arenbHble ypaBHEHUS

OCHOBHBIE METO/Ibl PELlIEHNUs] TOKA3aTEIbHBIX YPaBHEHUN

HpI/IBeI[eHI/Ie o0eux Jacrei YpaBHCHHA K OTHOMY OCHOBAHHIO

Brinecenne 00111ero MHOXKHUTEINS 3a CKOOKY

Mertoa 3aMeHbI HCpCMCHHOfI B ITOKA3aTCJIbHBIX YPABHCHUAX

O ONIO|OTAIWINF

MGTO,Z[ IIOYJICHHOI'O JCJICHUA

[EY
o

Koumponvnas paboma Ne6 no meme «llokazamenvnan pynkuyusa. Iloka-
3amenbHble yPAGHEHUA)

Jlorapudpmuueckas pynkuus. Jlorapupmudeckne ypapHenus - 18 yacos

Jlorapudm yucna. OCHOBHBIE METOABI PEUICHHS TOTapU(PMUIECKIX ypaBHE-
HUU.

CaoiicTpa norapudma

Jlecatuunble Jorapugmbl




4 HatypanbHble norapudmel

5 ITpeoOpazoBanme BeIpaKEHUH, COJIEPIKAIINUX JTOTapHPMBbI

6 Jlorapudmuueckas pyHkius, e€ CBOWCTBA U TpaduK

7 Hcnonb3zoBanue rpaduka GyHKIUU 1)1 pEIICHUST ypaBHCHUI

8 DYHKIMOHATBHO-TpadUUYECKUIl METO/ pellieHUs YpaBHEHUN

9 Konumponvnasa paboma Nol no meme «/lozapughmuuecxkasn pynxkyusn»

10 Jlorapudmudeckue ypaBHEHHS

11 PaBHOCHIIBHBIE TEPEX0/Ibl B pEIICHUH JIOTapu(MUUECKUX YpaBHECHUN

12 Pemenue ypaBHeHHI 10 onpeiesieHUo Jioraprudma

13 MeToa moTeHIUPOBaAHUS

14 Mertoz BBeIeHUsI HOBOM IEPEMEHHOU

15 Merton norapuMUpOBaHUS

16 [lepexon K HOBOMY OCHOBaHHIO

17 Pemenune norapuMuieckux ypaBHEHHH

18 Konumponvnas paboma No8 no meme «/lozapughmuueckue ypasnenusn»

TpuroHomerpuyeckne BoIpakeHus M ypaBHeHus - 22 yaca

1 CuHycC, KOCHHYC YHCIIOBOTO apryMeHTa

2 TaHreHc ¥ KOTAHTE€HC YUCIOBOT0 apryMeHTa

3 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCJIOBOI0 apryMeHTa

4 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX
(YHKIMI YHCIOBOTO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 DOopMyITbl IBOMHOIO yTJia

7 DOpMyIIbl TOHMKEHHS CTETICHU

8 DopMyITbl TOJIOBUHHOTO yTiia

9 DOpMyIIbl CYMMBI apTYMEHTOB

10 DopMybl CyMMBbI QYHKITHHA

11 DopMyibl Tpou3BeIeHUs PYHKITUH

12 ITpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN C OMOILBIO (hopmy

13 Konmponvnaa paboma Ne9 no meme « Tpuzonomempuueckue vlparxcenus)

14 Pemienne ypaBHeHust COSX = a

15 Pemienne ypaBHeHus SinxX = a

16 Pemenue ypaBHenuii tgX = a, Ctgx = a

17 MeTo/1 3aMeHbI TIEPEMEHHON

18 YpaBHeHMs, CBOASIINECS K KBaIpaTHBIM ypaBHEHUSIM

19 MeTon pa3iokeHus] HA MHOXHTEIH

20 OnHOPO/IHBIE TPUTOHOMETPUYECKHE YPABHEHUS

21 Perennie TpUroHOMETPHUECKUX YpaBHEHHIM

22 Konmponsnas paooma Nel0 no meme « Tpuzonomempuueckue Ypasne-
HUA»

IlocsenoBarenbHoCTH U nporpeccuu - 10 yacos

1 ITocnenoBaTenbHOCTH, CIOCOOBI 331aHNUS MOCJIE0BATEIbHOCTEN

2 Meto MareMaTH4eCKON MHIYKIIUHI

3 MOHOTOHHBIE U OTpaHUYEHHBIE TOCIICA0BATEILHOCTH

4 Apudmernueckas 1 reoMeTpUUecKas Iporpeccuu

5 beckoHneuyHo yObIBaroIasi reoMeTpruyecKast porpeccus

6 CymMa 6ecKOHEeuHO yOBIBaOIIEi reOMeTPpUUECKOi porpeccuu

7 JIMHENHBIN ¥ YKCHOHEHIMAIIbHBIN pocT. Yuclo e

8 DopmyIia CIIOKHBIX TPOLIEHTOB

9 Hcnonp3oBaHre Nporpeccuu Ui peleHns peaibHbIX 3a7a4 MPUKIaJHOTO
Xapakrepa

10 Konmponvnas paooma Nell no meme «Ilocredosamenvrnocmu u npozpec-




| cuun

HenpepbiBubie pynkunu. [lpousBoanas - 20 yacos

1 HenpepoiBHble pyHKIIMYU 1 UX cBoiicTBa. Touka pa3pria

2 AcumnToTsl rpadukoB ¢pyHKIui. CBOMCTBA (QYHKIIMI HEMPEPHIBHBIX HA OT-
pe3ke

3 MeTo HHTEpBAJIOB JUIsl pEIICHUs HEPABEHCTB

4 [TpumeHeHne CBOICTB HENPEPHIBHBIX MYHKIUH JIJIsl pEHICHUs 3a/1a4

S) IlepBas u BTOpas npon3BoIHbIC GYHKIUU

6 OrnpezesieHne, reOMETPUYECKUN U PU3NUECKHUI CMBICIT IIPOU3BOTHON

7 ANTOPUTM HaXOXAECHUS IPOU3BOIHON

8 Dopmyisl 1udepeHIMpOBaHUS

9 [Tpon3BoHas cTeNeHHON QYHKIIUN

10 [Tpou3BoHbIE IIEMEHTAPHBIX (QYHKIHUN

11 Brruncienre nponu3BOIHBIX 3JIEMEHTAPHBIX ()YHKIIHI

12 [IpousBoaHas cymmbl GyHKIUN

13 [TponsBoHas mpousBeaeHUADYHKITUI

14 [Tpon3BoaHast 4acTHOTO PYHKIUH

15 [IpousBoiHas KOMIO3UIMH (PYHKUIMN

16 [TonsiTvie 1 BbIUKCIIEHHE TPOU3BOTHON N-TO MOPSIIKA

17 JuddepennmpoBanue caoxHONH GYyHKIUN

18 YpaBHeHHe KacaTeabHOM K rpaduky QyHKINN

19 YpaBHeHUe KacaTelbHON K TpaduKy QYHKINN

20 Konmponsnas paboma Nel2 no meme «Henpepoienuvie ghynxkyuu. Ilpous-
800HAs)

IloBTOpEHue, 00001IeHNEe, CUCTEeMATH3ALUA 3HAHUI - 2 yaca
1 CucremaTuzanus 3HaHUN
2 CucremMaTuzanus 3HaHUN




