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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOr0 aHAJIN3a» ABISETCS OJHUM M3 Haubosee 3HaYMMBIX B IPO-
rpamMMe CTapIieil MKOJIbI, TOCKOJIBKY, C OJJHON CTOPOHBI, OH 00ECTIeYNBAET HHCTPYMEHTAIBbHYIO 0a3y A nu3y-
YEHUs1 BCEX €CTECTBEHHOHAYUYHBIX KYPCOB, a C IpyTroil CTOPOHBI, JOPMUPYET JIOTHYECKOE M a0CTPAKTHOE MBIII-
JICHHE y4alluXcs Ha YPOBHE, HEOOXOAUMOM JUIsl OCBOCHUSI HH(OPMATHUKH, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBEC-
HOCTH U ApPYrUX IUCUMIUIMH. B paMKkax NaHHOrO Kypca ydalluecs OBJIaJ€BAlOT YHHBEPCAJIBHBIM SI3BIKOM CO-
BPEMEHHOW HayKH, KOTOpas (OpPMYJIUPYET CBOM JOCTH)KEHHUSI B MAaTEMaTUIECKOH opme.

Kypc anrebpsl 1 Hayaa MaTeMaTHYECKOTO aHAJIM3a 3aKJIa/lbIBAET OCHOBY I YCIEIIHOI'O OBJAJEHUs 3a-
KOHaMH (PM3HKH, XUMUH, OMOJIOTHH, TOHUMAHUSA OCHOBHBIX T€HIACHINHA Pa3BUTH SKOHOMHUKHU M 0OLIECTBEHHON
KHU3HH, T103BOJIICT OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO
UCTOJIB30BaTh WX JJIS JalbHEHIero o0pa3oBaHus M B MMOBCETHEBHOM XHU3HH. B ToXe Bpems oBiajeHue aod-
CTPaKTHBIMHU M JIOTUYMECKU CTPOTUMH KOHCTPYKIMSMU anreOpbl U MaTeMaTHUECKOro aHaJIM3a Pa3BUBAET yMe-
HUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh MCTUHHOCTb, JIOKA3bIBaTh YTBEPXKIACHUS C IMOMOIIBIO MHIYK-
LIUU ¥ pacCyXJaTh A€JYKTUBHO, UCIIOJIb30BaTh 000OLIEHHE U KOHKPETU3ALUIO, a0CTparupoBaHue U aHAJIOTHIO,
(bopMHpyeT KpeaTUBHOE ¥ KPUTHIECKOE MBILIUICHHE.

B xone usyuyenus kypca «Ainredpa ¥ Hayajga MaTeMaTHMYECKOI'O aHAIM3a» ydalluecs IM0JIy4aroT HOBBIM
OTIBIT PEIIECHUs IPUKIAJHBIX 337a4, CAMOCTOSATEIBHOIO IOCTPOECHUSI MAaTEMATUYECKUX MOJIENIEH peasbHbIX CH-
TyalMi, UHTEPIIPETALUU MOIYYECHHBIX PELICHUM, 3HAKOMATCS C NPUMEPAMU MATEMATUYECKUX 3aKOHOMEPHO-
CTEH B IPUPOJE, HAYKE U UCKYCCTBE, C BHIIAIOIIUMUCA MaTEMAaTUUECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc o0nanaer 3HaunTeIbHBIM BOCIMTATEIBHBIM ITOTEHLIMAIOM, KOTOPBIN peaau3yercs: Kak uepe3 y4ueo-
HBIA MaTepuai, CroCOOCTBYIOUIHMH (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U uepe3 cnenuduky yueo-
HOMW JeATeNbHOCTH, TPeOyIoLe MPOAOIKUTENbHON KOHLEHTPAlMM BHUMAHUS, CAMOCTOSITEJIbHOCTH, aKKypaT-
HOCTH U OTBETCTBEHHOCTH 3a IOJIYYE€HHBII pe3yJbTar.

B ocHoBe mMeronuku o0yyeHus anreOpe W HayajaM MaTeMaTHYECKOro aHaJIW3a JIEKUT JIesTeIbHOCTHBIN
MIPUHLIMIT O0Yy4EHUS.

B crpykType Kypca «AnreOpa u Hayajga MaTeMAaTUYECKOTO aHAIN3a» MOXKHO BBIIEIHUTh CIEAYIOLIUE CO-
JepKaTeIbHO-METOAMYECKUE JTUHUM: «YHucaa ¥ BeIYUCIEHUD», «DYHKIMU U TpapuKn», «YpaBHEHUs U Hepa-
BEeHCTBa», «Havama maTemarnueckoro aHanusa», «MHOXKECTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIBHO-
METOJIMYECKHUE JIMHUN U3Y4alOTCsl Ha MPOTSHKEHUHU JIBYX JIET OOy4eHUs B CTaplIeil IIKoJe, ECTECTBEHHO J0MOJI-
Hs ApYT Apyra U IOCTENEHHO HACBIIAsACh HOBBIMU TEMAMHM U pa3ienaMu. MOXXHO C YBEPEHHOCTBIO CKa3aTh,
YTO JaHHBIN KypC SBJISETCS HHTETPATUBHBIM, IOCKOJIbKY 00BEIUHSET B ce0e coJiepyKaHne HECKOJIbKUX MaTeMa-
TUYECKUX TUCLMIUIMH, TAaKUX KaK airedpa, TPUTOHOMETPHs, MaTeMaTHYECKUIl aHAJIN3, TEOpUsT MHOXKECTB, Ma-
TeMaTudeckas joruka u zip. Ilo mepe Toro, kak ydauiuecs: oBjia/ieBaloT BC€ 6oJiee NIMPOKUM MATEMaTHYECKUM
anmnapaTroM, y HUX IOCIIEI0BaTeIbHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHUE CTPOUTh MAaTeMaTHYECKYIO
MOJI€Tb PeAIbHOM CUTyalluu, IPUMEHSTh 3HaHUS, [TOJIyY€HHbIE IIPU U3yUYEHUU Kypca, [l PeIIeHUs] CaMOCTOs-
TeJNBbHO c(hOpMYyTUPOBAHHOIN MaTeMaTHYECKOH 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpbHo-MeTOoIMYeCKas TUHUSA «Yucna u BeIYMCIEHUS» 3aBepiIaeT (OpMUPOBAHNE HABBIKOB HC-
MOJIb30BaHUs JICMCTBUTENBHBIX YUCEN, KOTOpoe ObUIO HayaTo B OCHOBHOM mIkosie. B crapmeil mkose ocoboe
BHUMaHUe ynensercs: (OpMUPOBAHHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCIEHUH, BKIIIOYAIONIUX B c€0sl UCIOIb30-
BaHUE pa3IMYHbIX (HOPM 3amHUCH YMCIIa, YMEHHUE JeNIaTh NMPUKUAKY, BHIIOJIHATh NMPUOIMKEHHBIE BHIYUCICHUS,
OLIEHMBATh YUCIIOBBIE BHIPAKEHUS, padOTaTh C MAaTEMaTUYECKUMU KOHCTAaHTAMU. 3HAKOMBIE y4YaIllUMCs MHOXe-
CTBa HATYpPAJbHBIX, LIEJBIX, PALMOHAIBHBIX U JEHCTBUTENIBHBIX YUCEI JOIMOJIHAIOTCS MHOXKECTBOM KOMIUIEKC-
HBIX yucel. B KaXXIoM M3 3THX MHOXECTB PacCMAaTPUBAIOTCS CBOWCTBEHHbIE €My CHelH(pUYEecKHe 3aJaud U
OIepaluy: JAeJeHUEe HaIleJo, OIEPUPOBAHNE OCTATKaMHM Ha MHOKECTBE LIEJIbIX YHCel; 0coOble CBOMCTBA palno-
HaJIbHBIX U HMPPALMOHAIBHBIX YHUCEI; apu(MeTHUYecKre orepaliy, a TakKe M3BJICYEHHE KOPHS HaTypajJbHOU
CTEIIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Hcell. biarogaps nocienoBaTelbHOMY PaclIMpeHUIO Kpyra UCIOb3Yy-
€MBIX YHCEJI U 3HAKOMCTBY C BO3MO)KHOCTSIMU MX NMPUMEHEHUS JUIsl PellIeHUs] pa3InyHbIX 3a/1a4 (opMupyercs
IIPEICTaBICHUE O €JUHCTBE MAaTEMAaTUKN KaK HayKH U €€ poJid B IIOCTPOEHUHU MOJENIEN PeaJbHOIO MMpA; IIH-
POKO MCTIOJIB3YIOTCSI 0000IIEHHE W KOHKPETU3AIINS.

Jluausa «YpaBHEHUS U HEPABEHCTBA» pPeaM3yeTcsi Ha MPOTSHKEHUU BCEro 0OydeHUs B CTaplleil IIKoue,
MIOCKOJIbKY B Kax/10M paszfeine [IporpaMmbl MpeaycMOTPEHO pelieHre COOTBETCTBYIOIIUX 3a1a4u. B pesynbrare
yJalyecs OBJIaJI€BAIOT Pa3IMUYHBIMU METOJIaMU PELIEHMs pallMOHAIbHBIX, HPPALMOHAIBHBIX, 10KA3aTEIbHBIX,



Jorapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHI, HEPABEHCTB M CHCTEM, a TAKXKE 3a]ad, COAeprKallux
napameTpsl. [lonydeHHbIe YMEHHS IIUPOKO UCIOIB3YIOTCS MPH UCCIENOBAHUU (QYHKLIUN C TIOMOIIBIO TPOU3-
BOJIHOM, NpH pEIICHUH NPUKIAJHBIX 3a7ad W 3aJad Ha HaX0XJEHHE HanOOJbIIUX U HAUMEHBIIUX 3HAYCHUN
¢bynkuuu. JlaHHas coneparenabHas JMHUS BKIIOYAET B ce0s Takke (OPMUPOBAHNE YMEHHH BBITIOIHATH Pacyé-
ThI IO (popMyJiaM, IpeoOpa3oBaHus pallMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a
TaKXe BBIPAKCHUH, COJIEpKAIIUX CTENEeHU U Jorapudmel. brarogaps u3ydeHuro anrebpanyeckoro marepuaia
IIPOUCXOJUT JalbHENIIee Pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBILIUIEHUS ydaluxcs, GopMHUpPYyIOTCs
HaBBIKH JIEAYKTUBHBIX PacCyXIEHUI, pabOThl ¢ CHMBOJIBHBIMU (hOpMaMH, MPEJICTABICHHS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHUJIE PaBEHCTB U HepaBeHCTB. Anrebpa npeanaraeTr 3(p(eKTuBHbIE HHCTPYMEHTHI JUIsl pelle-
HUS NIPAKTUYECKUX M €CTECTBEHHOHAYYHbBIX 3a]ay, HaIJIAIHO JAEMOHCTPUPYET CBOM BO3MOXHOCTH KakK s3bIKa
HayKH.

ConepxatenbHo-MeToandecKas JIMHUSA «DyHKIMK U TPaQUKI» TECHO MEPEIyIeTaeTcs C APYTUMH JINHUS-
MU Kypca, IIOCKOJIBbKY B KAKOM-TO CMBICJIE 3aJa€T MOCIEA0BATENbHOCTh U3ydeHusl MaTepuana. M3ydyenue cre-
MIEHHOH, MMOKa3aTeNbHOMU, JIOTapu(PMUIECKON M TPUTOHOMETPHUUECKUX (DYHKIMHA, UX CBOWCTB M rpad)UKOB, HC-
[0JIb30BaHKe (DYHKUMH Ui pelIeHHs 3a/1ad U3 IPYTUX Y4eOHBIX MPEAMETOB U peabHOM )KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTHYECKUM aHAIN30M, TaK U C PELICHUEM YpaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM OombIIoe BHUMaHKE
ynensercss (GOpMUPOBAHHIO YMEHUS BbIpaXKaTh (OpPMYJIaMu 3aBUCHUMOCTH MEXIY PAa3JIMYHbIMHU BEJIMYMHAMH,
MCCIIEIOBATh MOJTY4YeHHBIE (PYHKIMH, CTPOUTH MX Tpaduku. Marepuai 3Toil cojepKaTenbHOM JIMHIH HALlEICH
Ha pa3BUTHE YMEHUN M HABBIKOB, IO3BOJSIOLIMX BBIPAKAaTh 3aBUCUMOCTH MEX]y BEIMYMHAMU B Pa3IMYHOU
dopme: aHAMUTHYECKOH, rpadudecKoil u cinoBecHOl. Ero n3ydenne cnocoOCTBYET pa3BUTHIO alITOPUTMHUYECKO-
IO MBIIIJICHUS, CIIOCOOHOCTH K 0000IIEHNIO U KOHKPETH3alU1, UCIIOJIb30BaHUIO aHAJIOTUH.

ConepxarenpHas nauHMs «Hauana MaremMaTH4ecKoro aHajiu3a» IO3BOJIIET CYLIECTBEHHO PpacCHIMPUTh
Kpyr KaK MaTeMaTH4eCKHX, TaK M NPUKIAJHBIX 3a]a4, JOCTYIHBIX LIKOJbHUKAM, TaK KaK y HHUX IHOSBISIETCA
BO3MOYKHOCTh CTPOUTH TPa(PUKH CIOKHBIX (DYHKIIHIA, ONPENeNATh UX HAHOOJbIINEe U HAUMEHBIINE 3HAYCHUS,
BBIUUCIIATH IUIOIAAN (GUryp U o0BbEMBI T€J, HAXOAUTh CKOPOCTH M YCKOpPEHHMs IpoueccoB. [laHHas copepika-
TeJbHAasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MATEMAaTUYECKUX MOJIENEN pealbHbIX CUTYyalluH,
II03BOJISIET HAXOUTh HAWIy4dlllee PEIICHNE B IIPUKJIAJHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a1a4ax.
3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI'0 aHalIM3a CIIOCOOCTBYET Pa3BUTHUIO a0CTPAaKTHOIO, (pOpMajbHO-
JIOTHYECKOTO U KPEaTUBHOTO MBILIUIEHUS, (POPMUPOBAHHIO YMEHUH PAaclO3HABATh IPOSBIECHUS 3aKOHOB Mare-
MaTUK{ B HayKe, TEXHUKE U MCKYCCTBE. Y4YalllMecs y3HAIOT O BBIJAIOIIMXCS PE3ysIbTaTax, MOJyYEeHHBIX B XOE
pa3BUTHS MaTEMAaTUKU KaK HayKu, 1 00 UX aBTOpax.

CopnepxarenpHo-MeToiMyecKkass JuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAeT B ceOsl AJIEMEHThl TEOpuu
MHOKECTB M MaTeMaTU4YECKOW JIOTUKU. TeOpeTHKO-MHOKECTBEHHBIE MTPEICTABICHNS IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTUKH U MpeAsaraloT HauloJsiee YHUBEpPCAIbHBIN A3bIK, 00ObETUHSIONINI BCE pa3/iebl MaTe-
MaTHUKHU U €€ NIPUIIOKEHHH, OHH CBS3BIBAIOT PAa3HbIE MATEMAaTUUYECKHE JUCLUIUIMHBI U UX MPUIIOKEHHS B €IUHOE
uenoe. [Toaromy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOM MaTeMaTUKH U UCIIOJIb30BaTh €ro Ul BBIPAXKEHUs CBOUX MBICIEH. J[pyrumM BaXXHBIM NIPU3HAKOM MaTe-
MaTHUKHU KaK HAayKd CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCcTh OOOCHOBAHUMW U CII€JIOBAaHUE OMpEEIEH-
HBIM IIPaBUJIAM MTOCTPOEHUS JI0KA3aTEeNbCTB. 3HAKOMCTBO € AJIEMEHTaMU MaTeMaTHYeCKON JIOTMKH CIIOCOOCTBY-
€T Pa3BUTHIO JIOTUYECKOT'O MBIIUIEHUS YYaluXcs, T03BOJISIET UM CTPOUTh CBOU PACCYXJAECHUS HAa OCHOBE JIOTH-
YEeCKUX MpaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIUIEHUS.

B kypce «Anrebpa u Hadajla MaTeMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MaT€MaTH4YECKOIO MO-
JeTUPOBaHMs, KOTOPbIE MIPU3BaHbI CLIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB MOCTPOCHHUS MOJIENIEN peabHbIX
CUTYaluH, UCCIIEIOBaHMs ATUX MOJIENIel C OMOUIBIO amnmapara ajlreopbl 1 MaTeMaTHYECKOI0 aHalln3a, UHTep-
IIPETALMY [TOJIyYEHHBIX PE3YJIbTaTOB. Takue 3a/1aHusl BIUIETEHBI B KAXKbIA U3 pa3nenos [Iporpammsl, HOCKOJIb-
Ky BeCh MaTepuaj Kypca IIUPOKO MCIOJB3YeTCs AJIsl pelleHusl MpUKIaIHbIX 3a1ad. [Ipu pemenun peanbHBIX
MPAaKTUYECKHX 33/1a4 y4Yallrecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCcTpa-
TUPOBAThCS, UCIOIb30BaTh aHAJIOTHIO, 00001IaTh U KOHKPETU3UPOBaTh Mpodiemy. JlesarenbHoCTh o GpopMu-
POBaHUIO HABBIKOB PELICHUS MPHUKIAJHBIX 3a/1a4 OpraHu3yeTcs B Mpoliecce U3yUeHUsl BceX TeM Kypca «Anreo-
pa ¥ Hayajla MaTeMaTUYeCKOT0 aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Cornacno yue6HOoMy miany B 10 —11 knaccax n3zyudaercst yueOHbINH Kype «Anredpa u Havana MaTeMaTu-
YEeCKOI'0 aHaJIM3a», KOTOPBIM BKIIIOYAET B ce0s CIeIyI0le OCHOBHBIE pa3/ienbl coaepkanus: «duciaa u Bpauc-



JIeHUs», «YpaBHEHUS U HepaBeHCTBay, «DyHkuuK u rpapukny, «Havana maremaTnueckoro aHanusza, «MHo-
KECTBA U JIOTHKA.

B VYueOHOM m1aHe Ha u3yuyeHHe yriyONEHHOro Kypca anreOpbl M Hadajl MaTeMaTHYECKOro aHalu3a B
10—11 kmaccax oTBoaUTCA HE MeHee 4 y4eOHBIX YacOB B HEJIENIO B TEUCHUE KAXKIOTO rojia 00yueHHs, BCEro 3a
nBa rojia 00ydeHus: — He MeHee 280 yueOHBIX YacoB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IPEIMETA «AJITEBPA 1 HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenue ydeOHOro npeamera «Anredpa ¥ Hayaima MaTEeMaTHYECKOTO aHAJIM3a» JOJHKHO 00eCreunBaTh
JTOCTH)KCHHE Ha YPOBHE CPEIHETO OO0Iero o0pa3oBaHMs CISAYIOIIMX JUYHOCTHBIX, METAIIPEAMETHBIX U TIPE.I-
METHBIX 00Pa30BaATEIBHBIX PE3YIHTATOB:

JJUYHOCTHBIE PE3YJBbTATbBI

JIn4HOCTHBIE Pe3yIbTaThl OCBOSHUS IPOTPaMMBbI yueOHOTO mpeaMeTra «MaTeMaTHKa» XapaKTepU3yIOTCS:

I'paskjaHCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKOW TMO3HMIIMHA OO0YJArOMIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
pPOCCHUICKOrO O0IIecTBa, MPEJCTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHUH, TIPOIICAYP TPakJTaHCKOTO o0mIecTBa (BEIOOPHI, ONIPOCHI U TIP.), YMEHHEM B3aHUMOJICHCTBO-
BaTh C COLUATbHBIMU MHCTUTYTAMU B COOTBETCTBUU C X (YHKIUSMU U Ha3HAUYCHUEM.

IlaTpuoTHYECKOE BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNUCKON IPAXKIAHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY U HACTOSIIEMY
POCCUICKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHIKEHHUSIM POCCUHMCKUX MAaTEMATHKOB U POCCUM-
CKOIl MaTeMaTH4eCKOH IIKOJIbI, K UCIOIb30BAHHUIO 3TUX TOCTHXKEHUH B JPYTUX HayKax, TEXHOJIOTHSX, cepax
SKOHOMMKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE !

OCO3HAHUEM JYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapojaa; cHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HUS, TUYECKOrO MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHUKEHUN HAyKH U JEeSATEIbHO-
CTBIO Y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIAJa B MIOCTPOCHUE YCTOMIHBOTO Oy TyIIETO.

OCTETUYECKOE BOCITMTAHHUE:

ACTETUYECKUM OTHOIIIEHHEM K MHUPY, BKIIFOYAsl 3CTETUKY MaTeMaTHUUYECKUX 3aKOHOMEPHOCTEHN, 0OHEKTOB,
3a/1a4, peleHN, PacCyKIECHUN; BOCIPUUMYUBOCTBIO K MAaTEMaTHYECKUM aCIEKTaM pPa3JIMYHbIX BHJIOB UCKYC-
CTBa.

Pu3ndecKkoe BOCIUTAHHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS IPUMEHSITh MaTeMaTUYECKUE 3HAHUS B MHTEpecax 3JJ0pOBOTO W Oe3omac-
HOro 00pa3a >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (3A0pPOBOE MUTAaHUE, COATlaHCHPOBAH-
HBIN PEXXHUM 3aHITHH U OTIbIXa, peryisipHas Qpu3nyeckast akTUBHOCTD); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS MPHU
3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON 1€ATENBHOCTBIO.

TpynoBoe BOCIIMTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM [IEHHOCTU TPYAOIIOOHS; UHTEPECOM K Pa3INYHbBIM cdepaM mpodec-
CHOHAJIBHOU JIEATETbHOCTH, CBI3aHHBIM C MAaTEMATUKON M €€ MPHIIOKEHUSIMU, YMEHUEM COBEPINATh OCO3HAH-
HBI BBIOOp Oyamyiei mpodeccuu U pearn3oBbIBATH COOCTBEHHBIC JKU3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CIIO-
COOHOCTBIO K MaT€MaTUYECKOMY OOpa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUU BCEH KWU3HHU; TOTOBHO-
CTBIO K aKTUBHOMY YYacCTHIO B PEILICHUN MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIPaBIEHHOCTH.

OKOIOTHYECCKOE BOCIINTAHHUE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpbI, MOHUMAHUEM BIUSHHUS COIUAIBHO-PKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COIMATBHOM CPebl, OCOZHAHHEM TI00aThHOTO XapaKTepa dKOJIOTHYe-
CKUX MpoOJeM; OpHeHTallMell Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HAHUN ISl pelIeHHsl 3a/1a4 B 00JIaCTH OKPY-
YKAIOIIEH Cpe/ibl, TUTAHUPOBAHUSI TIOCTYIKOB U OIIEHKH WX BO3MOYHBIX MOCIIEICTBHI JIJIs1 OKPY>KAOIIECH CPEbI.

LleHHOCTH HAYYHOTO ITO3HAHUS:

c(hOpMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTEeMaTHYeCKOW HAayKd Kak cdepbl YelOBEYECKOW AESITeNbHOCTH,
ATanoB €€ Pa3BUTHS U 3HAYMMOCTH JIJISl Pa3BUTHS ITUBIIM3AIMH; OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MaTeMa-
TUYECKOU KYJIbTYpPOH KaK CPEJCTBOM MO3HAHUSA MHPA; TOTOBHOCTHIO OCYILIECTBIISATH MPOEKTHYIO U UCCIIEI0Ba-
TETBCKYIO JIeATeIbHOCTh WHIUBUIYAJIbHO U B TPYIITIE.




METAINIPEIAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOSHUS MpOTrpamMmbl yueOHOro mpeamera «MaTemaTtnkay XapakTepu-
3YIOTCSl OBJIQJICHUEM VHUBEPCANbHbIMU NO3ZHAGAMETbHBIMU OCliCNUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUG-
HbIMU OelticmBUAMU, YHUBEPCATIbHLIMU PeZYIAMUGHBIMU OeliCMBUSIMU.

1)Vuueepcanvnvie noznasamensusie oeiicmeus,, obecneuusarom Gopmuposanue 6a3086lx KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYACAIOWE20 MUpA; NPUMeHeHue 102U4ecKux, Uc-
C1e008amenbCKux onepayull, ymenutl pabomams ¢ uHgopmayuetl).

bazoBble JIoruyecKre AeUCTBUS:

® BHISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKHX OOBEKTOB, MOHITHIA, OTHO-
HIEHUH MeXAY MOHATUAMU; (OPMYIHPOBATh OMpPEEICHUs MMOHATHI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHSI, KPUTEPUU TTPOBOJUMOTO aHAIIN3A;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA30BbIBATH CYXKICHHS: YTBEPAUTEIbHbIE U OTPULATENILHBIE,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBHUIIBISITH MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpeuHs B (akTax, JAHHBIX,
HAOIIOJICHUSX U YTBEPKACHUSX; IIPpeIaraTh KPUTEPUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

& J1eJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIOUCHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

® TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIEHUH (TMpsSMbIe U OT IPOTHUB-
HOT0), BBICTpPaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXXJICHHSI M BBIBOJIBI;

e BbHIOMpaTh CIOCO0 perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIlICHUs, BEHIOUpATh
HauboJIee MOAXOAAIUIN ¢ YUETOM CaMOCTOATEIHHO BhIICTICHHBIX KPUTEPHUEB).

ba3oBble nccie0BaTenbCKue JICHCTBHS:

® UCIOJIB30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA WHCTPYMEHT MO3HAHUSA; (POPMYIHPOBATH BOMPOCHL,
¢bukcupymoime npoTUBOpedne, NpodieMy, ycTaHaBIUBaTh KCKOMOE U JaHHOe, (OPMUPOBATH TUIIOTE3Y, apry-
MEHTUPOBATh CBOIO IMO3HIIUIO0, MHEHUE;

® IIPOBOAMTH CAMOCTOSITENIbHO CILUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEAOBaHUE MO YCTAaHOBJICHUIO OCO-
OCHHOCTEl MaTeMaTU4ecKOro OOBEKTa, SBJICHUS, MPOIECcca, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

® caMOCTOSTENbHO (OPMYIHUPOBATh 0OOOIIEHUS U BHIBOJIBI IO PE3yJbTaTaM MPOBEICHHOTO HAOMIOACHNUS,
WCCIICTIOBAHMS, OIICHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB M 0000IIECHUH;

® IIPOTHO3HPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEANONIOKEHHS O €T0 Pa3BUTUU
B HOBBIX YCJIOBHSIX.

Pabota ¢ uadopmanmeit:

® BBIIBISITH AePUIHUTH UH(GOPMALIUU, TAHHBIX, HEOOXOIUMBIX Ui OTBETAa Ha BOMPOC M AJIS PEUICHHS
3a/1auu;

¢ BEIOMpaATh HHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBAThH, CHCTEMATU3UPOBATh U WH-
TEePIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BUIOB U ()OPM IIPEICTABICHHSI,

® CTPYKTYypUpOBaTh MH(OPMALINIO, PEACTABIATh €€ B pa3NUYHBIX (opMax, WILTIOCTPUPOBATH Tpaduye-

CKH;
® OIICHMBATh HAJEKHOCTh UH(POPMAILIMH 10 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vhugepcanvhvle KOMMYHUKAMUGHBIE Oelicmausi, 06ecnequsarom cqhropmMupo8aHHOCmy COYUATbHBIX
HABbIKOG 00YUAIOUWUXCSL.

OOmieHue:

® BOCHPUHUMAThH U (GOPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSMU U LIENSAMU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y
pelIeHns 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN Pe3ysIbTarT;

® B X0J1¢ 00CYXJIEHHs 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/1aeMON TeMbl, TPOOIeMbl, peraeMon 3a-
7la4u, BBICKa3bIBaTh UJI€U, HALIEIEHHBIE HA TOMCK PELIEHUS; COIIOCTABIIATH CBOU CYXACHHUS C CY)KIECHUSAMU ApY-
IMX YYaCTHHKOB JlMajiora, oOHapyXHBaTh pa3iIM4Me U CXOJCTBO MO3MIIMI; B KOPpEeKTHOH (popme popmynupo-
BaTh PA3HOIIACHS, CBOM BO3PAXKECHMUS;

® IIPEJICTaBIIATh PE3YIbTAThl PELIEHUS 33a/la4uM, SKCIIEPUMEHTA, UCCIIEeI0BAaHUS, IPOEKTa; CAMOCTOSTEIHHO
BbIOMpATh (pOpMaT BBICTYIUICHUS C YUETOM 33/1a4 IPE3eHTAllMd U OCOOCHHOCTEH ayIuTOPUH.



CoTpyIHHYECTBO:

® IOHMMATh M HCIIOJIb30BATh MPEHMYIIECTBA KOMAHAHOW M WHIAMBUAYAIBHON pabOTHI MPH PEIICHUU
y4eOHBIX 3a7a4; MPHHUMATH 11€JIb COBMECTHOU JESITeIbHOCTH, TNIAHUPOBAThH OPTaHU3AIIMI0 COBMECTHOU pabo-
THI, pacpeeisaTh BUABI pabOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT pabOThI, 00001aTh MHEHUS
HECKOIBKHX JIIOJICH;

® y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CYXIeHHS, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD) H
T.I1.); BBIIOJHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JCUCTBUS C APYTHMMH 4YJI€HAMU KOMAaHJbI; Olle-
HUBaTh Ka4€CTBO CBOETO BKJIaJia B OOIIMI MPOIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aH-
MOJICHCTBHSL.

3) Vhusepcanvnvle pecynamusnsie oeticmeusi, obecneuusaiom Gopmuposanue cCMvlClo8biX YCMAHOBOK

U JICUBHEHHBIX HABLIKO8 TUYHOCHIU.

CaMoopranm3amnus:

® COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHHs ¢ YIETOM MUMEIOIIUXCS pe-
CYypCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C y4ETOM
HOBOH HH(OpMAIUH.

CaMOKOHTPOJIb:

® BIIAJIETh HABBIKAMH IMO3HABATEIHHOM pedeKCHH KaK OCO3HAHHWs COBEPIIAEMBIX JEUCTBUN M MBICIH-
TEIBHBIX TPOIECCOB, UX PE3yJIbTATOB; BIAJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIEcca U Pe3yJib-
TaTa pelICHUs MaTeMaTHICCKON 3a1a4H;

® IIPCIBUJIETh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPHU PEIICHUU 33Ja4d, BHOCUTh KOPPEKTHBBI B
JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, TAHHBIX, HAHJCHHBIX OIMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YNbTATA IIEJIU U YCIOBUSAM, OOBSICHITH MIPUUUHBI JOCTUKCHHS UM HEI0-
CTHIKEHUS PEe3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbHI

10 kaxace
‘Incna M BBIYUCJ/ICHUA

e (CB00OAHO OMEpPUPOBATh MOHATHIMH: PAlHOHATBHOE YUCIIO, OECKOHEUHasl IepruoandecKkas ApoOb, mpo-
LIEHTBI, UPPALMOHAJIBHOE YHCIIO; MHOXKECTBA PALMOHAIBHBIX U JECHCTBUTEIBHBIX YMCEI; MOAYJIb JEH-
CTBHUTEJIBHOIO YHCIIA.

e [IpumeHsaTh ApoOU U MPOLIEHTHI AJS PEIIeHUs MPHUKIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHUM U
peanbHON KU3HH.

e [lpumeHsTh NMPUOIMKEHHBIE BHIYMCIICHUS, TIPABHJIa OKPYTIEHUS, IPUKHUJIKY U OIEHKY pe3yjbTaTa BbI-
YUCIICHU.

e (CB00OAHO OMEpUPOBATh MOHATHEM: CTEIIEHb C IEJIBIM MMOKa3aTeIeM; NCIOIb30BaTh MOAXOASIIYI0 (op-

MY 3alUCH JIEUCTBUTEIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 3a7a4 U IPEACTABICHHS JaHHBIX.

CB00OIHO OnIEpUPOBATH MOHATHEM: apU(METHIECKHII KOPEHb HATypaIbHOU CTETICHH.

CB00OIHO ONIEpUPOBATH MOHATHEM: CTENEHB C PAI[MOHATILHBIM MTOKA3aTEIEM.

CB00OHO ONEpUPOBATH MOHATHIMHU: JIOTApU(M YKCIa; TECATUUYHBIE U HATypaIbHbIE TOTapHU(MBI.

CB00OHO ONIEpUPOBATH MOHATHIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YMCIOBOTO apTryMEHTa.

OnepupoBaTh NOHATUSIMU: APKCUHYC, APKKOCUHYC U apPKTAHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

e (CB00OAHO OMEPUPOBATH MOHATHIMHU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPABHEHUS
U YPaBHEHUA-CIIEICTBYS; PABHOCWIbHBIE HEPABEHCTBA.

e [IpumeHATH pa3iuyHble METOJBI PEIICHUS PAllMOHATIBHBIX U IPOOHO-pAIIMOHATIBLHBIX YpaBHEHUI; Mpu-
MEHSTh METOJI UHTEPBAJIOB JUJISl PEIICHHS] HEPABEHCTB.

e (CB000AHO OnEepUpPOBaATh MOHATHUSAMH: MHOTOWIEH OT OJHOW NMEPEMEHHO; MHOTOWIEH ¢ IebIMU KO3(-
¢bueHTaMi, KOPpHU MHOTOWIEHA; IPUMEHSTDH JIeJIeHHe MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKOM, Teo-
pemy besy u Teopemy Buera i pemenus 3agad.



CB00OIHO OmMepupOBaTh MOHATUAMU: CUCTEMA JTUHEHHBIX YpaBHEHUN, MaTpUIlA, ONPEIEIUTENb MATPH-
bl 2 X 2 ¥ €ro reOMETPUYECKUI CMBICIT; MCTIOJIb30BaTh CBOMCTBA ONMPEACTUTENS 2 X 2 I BBIYMCICHUS
€ro 3HaY€HHUsI, IPUMEHSTh ONPEACIUTENN IJIsl PEUICHUSI CUCTEMbI JINHEUHBIX YPaBHEHU; MOJIETUPOBATh
pealibHbIe CUTYallUU C ITOMOIIBI0 CUCTEMbI JIMHEHHBIX YPaBHEHUI, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH
C TIOMOIIBIO MATPUIL U ONPEIETUTENCH, UHTEPIIPETUPOBATH MMOJTYyYEHHBIN pe3ybTar.

Hcnonb30BaTh CBOMCTBA NEUCTBUI C KOPHIMH JIJIsI TPeoOpa30BaHMsI BRIPAKEHUH.

BrimonHsaTs mpeoOpa3oBaHus YUCIOBBIX BRIPAKCHUI, COJACPKAIINX CTCIICHU C PAIIMOHATBHBIM ITOKa3a-
TEJEeM.

Hcnonb3oBath cBOICTBa Torapu@MoB I MPpeoOpa3z0oBaHUsl JOTapU(PMUUECKUX BbIPAKECHUH.

CB00OHO onepupoBaTh MOHATUSAMU: UppalOHANIbHbIE, MIOKa3aTelbHbIE U JorapuMuueckue ypaBHe-
HUS; HAXOJMUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXOJ0B WM OCYILECTBIISAS MPOBEPKY KOP-
HEW.

[IpuMeHsITh OCHOBHBIE TPUTOHOMETpUYECKUE (GOPMYIbl Uil MPeoOpa3oBaHUsl TPUTOHOMETPHUUECKHUX
BBIPAYKECHHUIA.

CB0O0OHO OTIEpUPOBATH OHATHEM: TPUTOHOMETPUIECKOE ypaBHEHUE; MPUMEHATh HEOOX0aUMBbIe (Hop-
MYJIBI JJISl pEUICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUH.

MonenupoBaTh pealbHble CUTYallMH Ha SI3bIKE aareOpbl, COCTaBIATh BbIPAXKEHUS, yPAaBHEHUS, HEPABEH-
CTBA 10 YCJIOBHIO 3aJ1a4H, UCCIIEA0BATh MOCTPOCHHBIE MOJICIIN C MCIIOIh30BAaHUEM allliapara ajareOpshl.

DYyHKUMH U TPaPUKHU

CB000HO ONIEpUPOBATH MOHATHIMH: (PYHKIHS, CITOCOOBI 3a1aHus (YHKIIUU; B3aUMHO 0OpaTHbIe (PyHK-
[IUH, KOMITO3UIMSA (PYHKIUH; TpaduK (YHKINH; BBITOIHATH dJIEMEHTApHbBIE Peo0pa3oBaHus TpaprKoB
GbyHKIHi.

CB00OOMHO ONEpHPOBATH MOHATUSAMHU: 00JACTh OMpEACTICHUS W MHOXXECTBO 3HAUYECHUH (YHKIWHU, HYIH
(yHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB00OHO ONEpUPOBATH MOHATUAMU: YETHBIE U HEUETHbIE (YHKLMHU, NEepUoIUYecKrue (PyHKIMH, MpOo-
MEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMbl U MMHUMYMbI (DYHKIIMH, HanOOJIbllIee U HaUMEHbIIIEe
3Ha4YeHHE PYHKIIUU HA TIPOMEKYTKE.

CB000/IHO OIEepHUpOBaTh NOHATUAMM: CTENIEHHAs: (PYHKIUS C HATYpalIbHBIM M LIEJIbIM [TOKa3aTesaeM, rpa-
¢uk creneHHON (QYHKIMM C HAaTypaJbHBIM U LIEJIBIM IOKa3aTeseM; rpaduK KOpHS N-Of CTENeHU Kak
(GyHKIIMM 00paTHOM CTENEeHU C HaTypalbHBIM IIOKa3aTeJIEM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBaJpaTU4YHas U JAPOOHO-IIMHEHHAs (YHKIUH; BBIMNOIHATh 3JIe-
MEHTapHOE MCCIIEJOBAHUE U TOCTPOCHHE UX IPaUKOB.

CB00OOHO OmepupoBaTh MOHATUSMH: TIOKa3aTeNbHas U JorapudmMuieckas (QyHKIHWH, UX CBOWCTBA H
rpaduKu; UCIIOb30BaTh UX IpadKH /IS pEIIeHUs] YpaBHEHHH.

CB000/IHO OIEpPUPOBATH MOHATHAMU: TPUTOHOMETPUYECKAsT OKPY)KHOCTb, ONpe/IeIeHne TPUTOHOMETpH-
4eCKUX (YHKIIUH YUCIOBOTO apryMeHTa.

Hcnonb3oBatek rpaduku GyHKIUHM A MCCleA0BaHUS IPOIIECCOB M 3aBUCUMOCTEH NP PELIeHUH 3a/1a4
U3 JPYrux y4eOHBIX MPEIMETOB U PEalbHOM KU3HU; BBIpakaTh (JOPMYJIaMU 3aBUCUMOCTH MEXIY BEJIH-
YHHAMHU.

Hagana MaTeMaTH4eCKOr0 aHAJIN3a

CBoOoaHO omepupoBaTh MOHATHIMU: apuMeTHUecKass ¥ T€OMETpUYecKasl MpOrpeccusi, 0ECKOHEUHO
yObIBaroIasi reoMeTpruuecKasi porpeccust; JINHEHHBIM U SKCIIOHEHIIMAIBHBIA POCT, (hOpMyJia CIIOKHBIX
IIPOLIEHTOB; UMETh ITPECTABIIEHUE O KOHCTAHTE €.

Hcnonb30BaTh Mporpeccuu Ajsl peleHus pealbHbIX 3a/1a4 MPUKIaJHOIO XapaKTepa.

CB00OHO OmepupoBaTh MOHATUSAMU: MOCIEIOBATENILHOCTD, CIIOCOOBI 3a/laHus MOCJEI0BAaTEIbHOCTEMH,
MOHOTOHHBIE U OTPaHUYEHHbIE MTOCIIEJOBATEILHOCTH; MTOHUMATh OCHOBBI 3apPOXKIECHUS MaTeMaTUYECKO-
ro aHaJM3a KaK aHajau3a OECKOHEYHO MajbIX.

CB0OOIHO omepupoBaTh MOHATHSMHU: HENpepbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUY;
aCHUMMTOTHI rpaduka QyHKIUH.

CB00o0HO omepupoBaTh MOHATHEM: (DYHKIIMS, HETIpephIBHAs Ha OTpe3Ke; MPUMEHTh CBOWCTBA HEIpe-
PBIBHBIX (PYHKIMH I pelieHus 3a1au.

CB000/1HO onepupoBaTh MOHATUSMU: TI€pBasi U BTOpasi MPOU3BOAHbIE (DYHKIMH, KacaTeabHast K rpaduKy

GyHKIHU.



BbIuuciiaTe Npou3BOJHBIE CYMMBI, MPOM3BEAEHUS, YaCTHOIO M KOMIIO3ULUHM IBYX (DYHKIMH; 3HATbh
IIPOU3BO/IHBIE AJIEMEHTAPHBIX (QYHKIUH.
Hcnonp30BaTh TEOMETPUUYECKUHA U (PU3NUECKUN CMBICIT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA

CB00OHO ONIEpUPOBATH MOHATHIMH: MHOXECTBO, ONEpallMK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arlmapar JAjsi OMHCAHMs peajbHBIX MPOLECCOB U SBICHUIA,
IIPH PEIICHUH 33]a4 U3 IPYTUX y4EOHBIX MPEIMETOB.

CB00OIHO OMEpPHPOBATH MOHATUAMU: ONpEACICHUE, TEOpEMa, YpaBHEHHE-CIIeICTBIE, CBOMCTBO Mare-
MaTHUYECKOro 00BEKTa, T0KA3aTeILCTBO, PABHOCUIIBLHBIC YPAaBHEHUS U HEPABEHCTBRA.

11 xkiace
I'II/IC.]'[il M BBIYUCJ/ICHUA

CBoOOaHO OmepHUpoOBaTh MOHATHAMU: HATYPAJIbHOE M 11€JI0€ YUCII0, MHOXKECTBA HATYPAJIBHBIX U IEIBIX
YyHCell; UCIO0JIb30BaTh NMpU3HAKK AeauMOocTH 1enbix uncen, HOJ m HOK HaTypaibHBIX 4ucen s pe-
LIEHUS 3a/1a4, IPUMEHSTh aroput™ EBKkiua.

CB00OOIHO OTNEepUPOBATh MOHIATHEM OCTAaTKa MO MOJIYJIIO; 3alMChIBATh HATYPAIbHBIC YHUCIIA B PA3IMYHBIX
IMO3UIIMOHHBIX CHCTEMAaX CUMCIICHMS.

CB0OOAHO OmepUpOBaTh MOHATHIMHU: KOMIUIEKCHOE YHCIIO M MHOXXECTBO KOMIUICKCHBIX YHCEN; MPe/I-
CTaBJISAITh KOMIUICKCHBIC YHCIIA B alIreOpandecKol U TPUTOHOMETPHUUYECKON (hopMe, BHITIOJIHATH apudme-
TUYECKHUE OIepaly ¢ HUMH U U300pakaTh Ha KOOPIMHATHON IUIOCKOCTH.

YpaBHeHNSI 1 HEPABEHCTBA

CB000HO OTEpPUPOBATH MOHATHIMH: HPPAMOHAIBHBIC, TOKAa3aTeIbHBIE U JIOTapU(MUIESCKHE HEPABEH-
CTBA; HAXOJUTb UX PEIICHUS C IOMOIIbIO PABHOCHJIBHBIX IEPEXOJIOB.

OcymiecTBiATh 0TOOP KOPHEN IPHU peIIeHUN TPUTOHOMETPHUUECKOTO YPaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPUMEHSATh HEOOXOIMMBbIE
(bopMyIIbl Il pelieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CB00OIHO OTMEpUPOBATH MOHATHSAMH: CUCTEMAa M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB; PAaBHOCHIIb-
HbIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS; HAXOJUTh PEIICHUs CUCTEMBl U COBOKYITHOCTEH palliOHAIbHbIX,
UppaloHaAIbHBIX, IOKA3aTENbHbIX U JJOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB.

Pemarp panmonanbHble, HppalMOHAIbHBIE, TOKA3aTENbHbIE, TIOTAPUPMUUECKIE U TPUTOHOMETPUYECKUE
YPaBHEHUS U HEPABEHCTBA, COAEPKAIINE MOIYJIA U ITapaMeTPBbI.

[TpumensTh rpaduyeckre MEeTObl AJIs pellieHUs] ypaBHEHHH U HEPABEHCTB, a TaKXKe 3a/ay C rapamer-
pamu.

MopenupoBaTh peabHble CUTYAI[MH Ha SI3bIKE aJreOphl, COCTABIATh BHIPAXKEHUS, YPaBHEHUsI, HEPaBEH-
CTBAa U MX CHUCTEMBI 10 YCIOBHIO 33Jja4l, UCCIIEN0BATh TIOCTPOCHHBIE MOJEIH C UCIIOJIB30BAHUEM alllla-
parta anreOpbl, HHTEPIPETUPOBATH MOJYYEHHBIH pe3yibTar.

DOyHKIUH U TPadUKH

Crpouth rpadKu KOMIO3UIHUN (GYHKLIUH ¢ TOMOIIBIO 3JIEMEHTApPHOTO MCCIIEI0BAaHMsI U CBOMCTB KOM-
MO3UIMHU ABYX (QYHKIIHH.

Crpoutb reomeTpruyeckue o0pas3bl ypaBHEHUN U HEPABEHCTB Ha KOOPJIMHATHOM MJIOCKOCTH.

CB000OIHO OnIEpUPOBATh MOHATHAMU: TPpapUKU TPUTOHOMETPUUYECKUX (DYHKIIUH.

[TpuMeHATh PYHKIMH U1 MOJCIUPOBAHUS U UCCIIEIOBaHUS PEaTbHBIX POLIECCOB.

Hayana MmaTeMaTH4eCKOro aHAJIH3a

Hcnonb30BaTh MPOM3BOIHYIO IS HCCIeI0BaHUs (DYHKIIUU HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxonuts HanOosnpliee 1 HauMEHbIIIee 3HAYEHUS] PYHKIIMM HEMTPEPhIBHON Ha OTPE3KE.

Hcnonb30BaTh NpOU3BOAHYIO JUIS HAXOXK/IEHUS! HAWTYUILErO PEIIeHUs B MPUKIAIHBIX, B TOM YHCIE CO-
[UAJIbHO-)KOHOMHMYECKUX, 3ajadax, Uil ONpEeAENIeHUs CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOIO
¢bopmyoit unu rpaduxom.

CB00OIHO omepupoBaTh MOHATHSAMU: MepBOOOpa3Hasi, ONpeneiaEHHbI HUHTErpaj; HaXOAUTh MEepBO0O-
pa3Hble AJI€MEHTapHBIX QYHKIMHI U BBIYUCIATH HHTErpal no ¢popmyne Hetorona—JleitOnuna.
HaxoauTe miomanu miockux Guryp u 00bEMbI T ¢ TOMOILBIO HHTETpaa.

Wwmetr mpejcraBieHne 0 MaTeMaTUYECKOM MOJEIMPOBAHUU Ha MpUMepe cocTaBieHus nuddepeHiu-
aNbHBIX YPABHEHMIA.



e Pemath IMPUKJIAAHBIC 3ada4d, B TOM YHCJIC COHUAJIBHO-3KOHOMHYECKOTO U (1)I/ISI/I‘ICCKOFO XapakTepa,
Cp€aAcTBaMu MaTEMATUUYCCKOI'0 aHaJIn3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'TOJAM OBYYEHMUA)

10 kaacce
Yucna v BbIYMCICHUSA

PanmonanbeHele uncia. OObIKHOBEHHBIE U AECATUYHBIE IPOOU, MPOLIEHTH!, OECKOHEUYHbIE IIEPUOJUUECKUE
npobu. [Ipumenenne qpobdeli U MPOIEHTOB IS PEIICHUS TPUKIIATHBIX 3a7a4 U3 PA3IMYHBIX OTpaciieil 3HaHUH U
peanbHOM KU3HU.

JlelicTBUTENbHBIC YKCTa. PaninoHanbHbIe U HppalMOHaIbHBIE YHcaa. ApUPMETHIECKHE ONepaIiy C JIei-
CTBUTEJIBbHBIMM 4HucIaMU. MoJynb AEHCTBUTEIBHOIO 4Mciaa U ero cBoiictBa. IlpubnmkEHHbIE BBIUMCIICHUS,
IIpaBUJjIa OKPYIVICHMs, IPUKUAKA U OLICHKA PE3YJIbTATAa BIYUCIICHUMN.

Crenenp ¢ 1enbIM nokasarenieM. bunom Herorona. Mcnonbs3oBanue moaxopasiie Gopmbl 3amucu Jaei-
CTBUTEJIbHBIX YMCEN JIsl pELICHUs] IPAKTUYECKUX 3a/1a4 U [IPEICTABICHUS 1aHHBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH M €T0 CBOMCTRA.

CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTENEM U €€ CBOWCTBA; CTENEHb C JIEHCTBUTEIIbHBIM I10KA3aTEIEM.

Jlorapudm uucna. Coiicta jorapudma. JlecaTHUHbIE U HATYpaJIbHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YKMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHC-
JIOBOT'O apryMeHTa.

YpaBHeHUs M HEPaBEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpeoOpa3oBaHUs. Y paBHEHUE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE ypaB-
HEHHUs U ypaBHEHUs-CeACTBUA. HepaBeHCTBO, pellieHne HepaBEeHCTBA.

OcCHOBHBIE METO/Ibl PELICHHsI LENbIX U JIPOOHO-PAIMOHAIBHBIX YPaBHEHUH U HEpaBEHCTB. MHOIOUJIECHBI
OT OJIHOW MEepEeMEHHOM. JleJleHne MHOrO4JIEHa Ha MHOTOWIEH ¢ ocTaTKOM. Teopema be3y. MHorousieHsl ¢ ue-
asIMU K03 dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEICHH U KOPHH.

WppanumonansHeie ypaBHeHUsA. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/IbI PELLIEHUS JIOrapu(PMUUECKUX YPaBHEHUH.

OcHoBHbIe TpUroHomerpuyeckue Gopmyisl. [IpeobpazoBanne TPUroHOMETPUUYECKHX BbIpaxkeHui. Peme-
HUE TPUTOHOMETPUYECKUX YPAaBHEHUH.

Pemenue cucreM JMHENHBIX ypaBHEHUN. MaTpuiia cuctemsl TUHENHBIX ypaBHEHUI. Onpenennurens Mat-
pHUIBI 2X2, €ro reOMETPUUECKU CMBICT U CBOMCTBA; BHIYMCIEHUE €r0 3HAUECHUS, IPUMEHEHHUE ONPEeIeTUTeNs
JUIS PELIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUN. PelleHne npukiagHbIX 3a4a4 ¢ MOMOLIbI0 CUCTEMBI JTMHENHBIX
ypaBHeHui. MccenenoBanye NoCTpOCHHONW MOJEINH ¢ TOMOIIBIO MaTPHI] M OIIPENEIUTEICH.

IlocTpoeHne MaTeMaTHYECKUX MOJENEH pEaJbHOM CHUTyallMM C IOMOILBIO YPAaBHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKUX 3ajlad M 3a/1a4 U3 pazIu4HbIX 00jacTei
HAyKH U pEaJIbHOM JKU3HMU.

DyHKIUH U TPa@UKH

@yHKIMsA, cr1ocoObl 3a1aHus GyHkuuu. Bzaumuo obpatHble ¢pyHkuuu. Komnosunusa ¢pynkumid. I'paduk
GyHKIMHU. DiIeMeHTapHble peoOpa3oBaHus rpa@uKoB (YHKIIH.

OO6nacte onpezaeneHnus U MHOXKECTBO 3HaueHUH QpyHkiuu. Hymn gynxmun. [IpoMexxyTku 3HaKOMOCTOSH-
ctBa. UétHble U HeuéTHbIe pyHKIMH. [lepuonnueckue ¢pyukuu. [lpomexxyTku MOHOTOHHOCTH (QyHKIIMU. Mak-
CUMYMBbI 1 MUHUMYMBI (pyHKIIMU. Hanbombiiee 1 HauMeHbliee 3Ha4eHn s (PYHKIIMK Ha TPOMEXKYTKE.

Jluneitnast, kBagpatuyHas U IpOOHO-TMHEWHAss (YHKIHMH. DJIEMEHTApHOE HUCCIIEeI0BaHUE U MOCTPOCHHE
UX IrpauKoB.

CrenenHas GyHKIIMS C HaTypaJIbHBIM U 1IeNbIM MoKka3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHS N-0ii CTeTeH! KaK (YHKIUU 0OpaTHOH CTENEeHU C HaTypalbHbIM MIOKa3aTeNEM.

[TokazarenbHast U jnorapudmuyeckas GyHKIUH, UX cBoWcTBa M rpaduxu. Vcnonb3oBanue rpaukos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckasi OKpy>KHOCTb, OIpEeIeNICHHE TPUTOHOMETPUYECKUX (PYHKIUI YMCIOBOIO apryMeH-
Ta.

@DyHKIIMOHAIbHBIE 3aBUCUMOCTH B peajibHBIX Mpolieccax U siBleHusX. I’ papuku peasbHbIX 3aBUCUMOCTEH.



Havana maTteMaTH4ecKoro aHajimsa

[TocrmenoBaTenbHOCTH, CIIOCOOBI 3a/laHUsl MOCIEAOBATEIbHOCTEH. METol MaTeMaTUYeCKOW WHIYKITHH.
MOHOTOHHBIE W OTPaHUYEHHBIE IOCIEN0BATENBHOCTU. VCTOpHS BO3ZHMKHOBEHHS MaTEMaTHYECKOIO aHaIA3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmerrueckas U reomerpudeckas nporpeccuu. beckoneyno yObIBaroiasi reoMeTpuyecKkas mnporpec-
cust. Cymma OecKOHEYHO yObIBarolieil reoMeTpuyeckon nporpeccuu. JIMHEHHBIH U 3KCIIOHEHIIUAIBHBIA POCT.
Uucno e. @opmyna CiI0XHBIX MPOUEHTOB. MCroab30BaHNE MPOTPECCUU ISl PELIEHUs PEeaIbHbIX 3aJad IpH-
KJIaJIHOTO XapaKTepa.

HenpepsiBHble GyHKIMM W UX cBOMcTBA. Touku paspbeiBa. AcuMNTOTHl TpadukoB ¢GyHkiui. CBolicTBa
(GyHKUIMH HENpEephIBHBIX HAa OTpe3ke. MeToa MHTEPBAJIOB JUIS pelleHus] HepaBeHCTB. [IprMeHneHe cBOMCTB He-
MIPEPBIBHBIX (QYHKIIMH [T pEIIeHUs 3a/1a4.

[TepBas u BTOpas nmpousBoaHbie QyHKIMU. OnpeneneHne, TeOMETPUISCKUN U (PU3HUECKUN CMBIC TPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOM K TpaduKy (yHKITUH.

[TpousBoaHbIe 3neMeHTapHbIX QyHKIUNA. [Ipon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3HIIUU
GyHKIHA.

MHoxkecTBa M JIOTHKA

MHoOXxecTBO, Onepanuy HaJl MHOXKECTBaMHU M MX cBoiicTBa. Jlnarpammsl Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara JJisd OIMCAaHUs PEaJbHBIX IPOLECCOB U SABJICHUM, IPU PELICHUU 3a/1a4
U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOINCTBO MaTEMaTHUYECKOIo0 00OBEKTA, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCHIIb-
HbIE YPaBHEHHS.

11 knacc

Yuciia 1 BbIYUCICHUA

Hatypanbnble u nensie uucina. [Ipumenenue npusHakos aeaumoctu nensix yncen, HOJ n HOK, ocrat-
KOB 10 MOAYJIIO, aIropuT™Ma EBKIIMaa JJIsd peuieHus 3a1a4 B LENbIX YACIIaX.

KommekcHble uucna. Anredpanueckass U TpUrOHOMeTpudeckas (opMbl 3alMCH KOMILJIEKCHOIO YHUCIIA.
Apudmerndeckre ornepannuu ¢ KOMIUIGKCHBIMH 4yrciaMu. M300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOpPHHAT-
HOM 1uiockocTH. Popmynia Myaspa. KopHu N-0il cTeleHH M3 KOMIUIEKCHOTO uucia. [IpuMmeHeHne koMiiekc-
HBIX YUCEIl IS peIieHus ((U3MIeCKX U TeOMETPUIECKUX 3a/1a4.

YpaBHeHHs H HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YpaBHEHHI M HepaBeHCTB. PaBHOCWIIbHBIE CHCTEMBbI U CUCTEMbI-CIEICTBHUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT00p KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHUN C MOMOUIbI0 TPUTOHOMETPUYECKONW OKpYKXHOCTH. Pe-
LICHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METObI PELIEHUS TTOKA3aTEJIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYMHOCTEH pallMOHAIBHBIX, UPPALIMOHAIBHBIX, TTOKA3aTellb-
HBIX U JIOrapu(PpMHUUECKUX YpaBHEHUH.

VYpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMeHeHrEe ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX 3aJay U 3aJa4 U3 pasiand-
HBIX 00JacTel HayKH U peasibHOM KU3HU, UHTEPIIPETALUs MTOJIyUeHHBIX PE3yIbTaTOB.

DYyHKUMH U TPAaPUKHU

I'paduk xommnozunmu GyHkuuid. I'eomerprueckne oOpas3bl ypaBHEHM M HEPaBEHCTB HAa KOOPIWHATHOU
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rPaUKH.

I'paduueckue MeTObI pelIeHus] ypaBHEHUH U HepaBeHCTB. [’ paduueckue METOIbI pelIeHus 3a/1ad ¢ Ia-
pameTpamu.

Hcnonb3oBanue rpadukoB GyHKIUN ISl MCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIe BOSHUKA-
10T IIPU PEIIeHUH 3a/1a4d U3 JPYTUX y4eOHBIX MPEIMETOB U PeaIbHOM JKU3HH.

Hayana maTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne MpOU3BOJHON K HCCIIeIOBaHUIO (QYHKIMII HA MOHOTOHHOCTh M SKCTpeMyMbl. Haxoxaenue
HauOOJIBIIETr0 ¥ HAMMEHBILIETO 3HAUYCHUI HenpepbIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHne MPOU3BOAHON IS HAXOXKACHUS HAWIYYIIEr0 peuIeHUsl B NPUKIAAHBIX 3a7a4ax, I Ompe-
JIeNICHHUs CKOPOCTH M YCKOPEHHMS ITpoliecca, 3alaHHOro (hopMyJIoi Miiu rpadukom.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpa3Hbie anemeHTapHbIX QyHKIH. [Ipa-
BUJIa HAXOXKJICHUS NIEPBOOOPA3HBIX.
Huterpan. ['eomeTpudeckuii cMbICT HHTETpaia. BeruucieHue onpenenéHHOro mHTErpaiga no (opmyse
Herorona—Jleitbuuria.
[Ipumenenue nunTerpana g HaXoXKACHUS IUIOMAAeH MIOCKUX GUTryp U 00bEMOB reOMETPUUYECKUX TEI.
[Tpumeps! pemennii qudQepeHIraIbHbIX ypaBHEHHH. MaTeMaTnueckoe MOJeTUPOBAaHIE PEATbHBIX TPO-
L[ECCOB € MOMOMUIbIO AU dEepeHIInaTbHBIX YPABHEHHIA.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(II0 TOAIAM OBYYEHUS)

10 kaacc (140 yacoB)

Ha3Banue pasaena
(koJHUecTBO Ya-
COB)

OcHoBHoOe copep:kaHHe pasaesia
(Tembl)

OcHOBHbBIE BH/JbI J€ATCJIBbHOCTH oﬁyqa-
HOIMUXCH

MHO0XeCTBO Ieli-
CTBUTEJBHBIX YH-
cell.

Mmuorousiensl. Pa-
LMOHAJIbHBIE YPaB-
HEHUS U HEPaBEH-
crBa. CuCTEMBI JIN-
HEWHBIX ypaBHE-
HUM

MHOXeCTBO, Ollepaluuu HajJ MHOXe-
CTBAaMH M MX CBOWCTBA. JlMarpaMmsbl
Oiinepa—Benna. [Ipumenenue Teope-
THUKO-MHOKE€CTBEHHOI'O anmnapara it
peuieHus 3aaay.

Panmonaneubie uyncia. OOBIKHOBEH-
HbIE U JECATHUYHBIE APOOH, IPOIEHTHI,
OeCKOHEUHBIE TIEPUOUYECKUE JPOOH.
[Ipumenenne apobGeli W TPOILICHTOB

Hcnoab30BaTh TCOPETUKO-MHOXKECTBEHHBIN
armapar Jiis ONMUCAaHUs X0/a PEIUICHUsI MaTemMa-
TUYECKHUX 3a/1a4, a TAKKe PeabHbIX MPOILIECCOB
U SIBJICHUM.

OnepupoBaTh NOHATUSIMH: PALIUOHATIEHOE
YUCJI0, OECKOHEYHAs EPUOIUYECKas IPOo0b,
MPOIEHTHI; UPPALMOHATILHOE U JICUCTBUTEIb-
HOE YMCJI0; MOAYJIb JEHCTBUTEIBHOIO YHUCIIA;
HCI0Jb30BATh ATH MOHATHS TIPU IPOBEIACHUU

(28 u) JUISL pEeIIEHUs IPUKIIAHBIX 3a/1a4. pacCyXIE€HHI U JOKa3aTeNbCTB, IPUMEHATH
JleiictButenbHble yucia. PanuoHanb- | ApoOU U MPOLEHTHI IS PeICHHUS MPUKIATHBIX
HblE W HpPpPAUMOHAIBHBIE YHCIA. | 3a7a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUM U pe-
ApudmeTrnueckue omnepanuu ¢ Jed- | abHOU KU3HH.

CTBUTENBHBIMU  uuciaamMu. Moayns | Ucnmosib30BaTh NMPUOIIMKEHHBIE BBIYUCICHUS,

JEUCTBUTEILHOIO YHCJIA U €ro CBOW- | MpaBHJIa OKPYIJIEHUs, IPUKUIKY U OLIEHKY pe-

ctBa. [lpuOmmxkE€HHBIE BBIYUCICHUS, | 3yJIbTAaTa BEIYMCICHUM.

NpaBujia OKpyIJieHUus, npukujaka U | [IpuMeHsITH pa3ianyHble METOMbI PELIEHUs pa-

OIIEHKA Pe3yJIbTaTa BHIYUCICHUM. [UOHAJFHBIX U JPOOHO-PAITMOHAIBHBIX YpaB-

OCHOBHBIE METO/bI PEIICHUS LIENbIX U | HEHHI; a TaKKe METOJl UHTEPBAJIOB JJIsl pellle-

IpOOHO-pallMOHATIFHBIX yYpaBHEHUW W | HUSI HEPABEHCTB.

HEpaBEeHCTB. MHoOrousieHsl OT oAHOW | OnmepupoOBaTh NOHATHAMM: MHOTOWIEH OT

nepeMeHHou. JleneHue MHOro4dsieHa | OAHOM NEPEMEHHOM, €r0 KOPHU; NPUMEHSATH

Ha MHOTOWIEH C OCTaTKOM. Teopema | JeneHue MHOrOWwIeHa Ha MHOTOYJIEH C OCTaT-

be3y. Muorounensl ¢ uensiMu kKo3¢- | koM, Teopemy besy u reopemy Buera st pe-

¢unuentamu. Teopema Buera. HIEHUS 3a]1a4.

Pemenne cucreM nuHENHBIX ypaBHe- | OnepupoBaTh NMOHATHSAMM: CHUCTEMa JIMHEH-

HUW. MaTpuia cucTeMbl TUHEHHBIX HBbIX YpaBHEHMI, MaTpULa, ONPEAEIUTENb MaT-

ypaBHeHUU. ONpeAeuTeNbs MaTPUIbl | PUIIBL.

2x2, ero reoMeTpUYECKU CMBICIT U Hcnoab3oBaTh CBOICTBa ompenenuTens 2x2

CBOICTBA; BBIUYMCICHUE €r0 3HAYEHUSI; | JJIsl BBIYMCICHHS €r0 3HAYEHUs, NMPUMEHATh

MIPUMEHEHUE OTNPEIEIUTENS IS pe- ONPEACIUTENMN IS PELUICHUS] CUCTEMbI JIMHEH-

IIEHUS] CUCTEMbI JIMHEUHBIX ypaBHE- HBIX YPaBHEHHUI.

HUI. Pemienne npukiagybIX 3a1a4 ¢ MopaeaupoBaTh pealbHbIE CUTYallH C IIOMO-

MOMOIIBIO CUCTEMBI INHEWUHBIX YpaB- | b0 CUCTEMbI TUHEHMHBIX YPaBHEHUH, HCCJIe-

HEHUH JA0BATh TOCTPOCHHBIE MOJIENIA C TIOMOILBIO
MATPHUI] U ONPEACIIUTENIEH, HHTEPIPEeTUPO-
BaTh NOJIYYEHHbBIN PE3YyJbTaT

DyYHKIIUY U Tpa- OyHKIUA, c1TOcoObI 3a1anus QyHKIuU. | OnepupoBaTh NOHATUAMHU: QYHKIIUS, CITOCO-

¢uku. CteneHHas

B3aumuo obpatubie ¢pyHkimu. Komro-

ObI 3a/1aHUS] (PYHKIIMH; B3aMMHO OOpaTHbIE




GYHKIHS C TIETTBIM

surst Gyakuui. ['paduk Gyakmmm.

dbyHKIMH, KOMIO3UIUS QYHKIHHI, rpaduk

II0Ka3aTesleM DneMeHTapHbIE TPeoOpa3oBaHus rpa- | GyHKIMH, 001aCTh ONPEACTICHUS U MHOXKECTBO
(12 9) (bUKOB HYHKIIUMA. 3HAYCHHUH PYHKIUHU, HYIU QYHKIIHH, IIPOMe-
OO6nacTp ornpeeneHuss © MHOXKECTBO | KYTKH 3HAKOIIOCTOSHCTBA; JIMHEHHAs, KBa(pa-
3HaueHni GpyHkuu. Hynu GyHknuu. | TMUHAs, [poOHO-TMHEWHAs U CTETIeHHAs (PyHK-
IIpomeKyTKH 3HaKOIOCTOSIHCTBA. YET- | 1um.
Hble M Heu€THbIe pyHKUMU. [leproanu- | BeIMOJHATE 3i1eMeHTapHble IpeoOpa3oBaHUs
yeckue pyHKuuu. [IpoMexyTku MOHO- | rpaduKoOB HyHKIUH.
TOHHOCTU (YHKLIMU. MakCUMyMBbI U 3HATh M YMeTh A0KA3bIBATh YETHOCTh WU
MUHUMYMBI GyHKIMU. Hanbonbmee | HEYETHOCTD (DYHKIMU, TEPHOAMYHOCT (PYHK-
HauMEHblIee 3HaYeHue QyHKIUH Ha LIUH, HAXOAUTh [TPOMEKYTKH MOHOTOHHOCTH
IIPOMEXKYTKE. (yHKIMH, MAKCUMYMbI I MUHUMYMBI (PyHK-
JIuneliHast, KBajgpaTH4Has M ApoOHO-| MM, HAUOOJbILIEE U HAMMEHbIIIEE 3HAaUECHUE
nuHelHas (QyHKIUU. OnaeMeHTapHoe| (QYHKIIMU Ha MPOMEXKYTKE.
UCCIIeIOBaHNE U TOCTpoeHUEe Trpadu-| PopmMyJanpoBaTh U HIIKCTPUPOBATH IPa-
KOB 3TUX (DYHKITHIA. (pnuecku cBONCTBA JIMHEMHOW, KBaAPATUYHOM,
Cremnenb ¢ 1enbIM TMOKa3aTeneM. bu- | 1poOHO-TUHEHHON U cTeneHHOW (PyHKINH.
HoM HrproTOHA. Bripa:xkath (popmyIaMu 3aBUCHMOCTH MEXIY
CrenenHass (yHKLIMS C HATypaJIbHbIM | BEIMUYUHAMHU.
U 1enbIM nokazaresneMm. E€ cBoiicTBa u | 3HATh onpe/ejieHHe U CBOICTBA CTEIICHH C
rpapuk LIeJIBIM [IOKa3aTeseM; NOIXOIIy o (hopMy 3a-
IUCH JCHCTBUTEIBHBIX YHCEIN JUIS PELICHUS
NPAaKTUYECKHX 3a/1a4 U IPEACTaBICHUS TaHHBIX
Apudmernuecknii | ApudMeTHuecKuil KOpeHb HaTypaib- | dopMyJIMpoOBaTh, 3aUCHIBATH B CHMBOJIH-

KOpEHb N-0H cTe-
nenu. Mppanmo-
HaJbHBIC YpaBHE-
HUS

HOU CTENCHHU U ero CBOWCTBA.
[IpeoOpa3oBaHusi YMCIOBBIX BBIpaXKe-
HU, COIepIKAINX CTETICHU U KOPHH.
Wppauunonaneupie  ypaBHeHus. Oc-

yeckoid ¢opmMe U HCMOJIB30BATh CBOWMCTBA
KOpHSI N-OU CTETNCHH JUTsl PeoOpa30OBaHMsI BbI-
paXKeHU.

Haxoauth pemeHusi UppaiMoHAIbHBIX ypaB-

(18 u) HOBHBIE METOJbl PELICHHS HppalUo- | HCHUI ¢ MOMOIIbIO PaBHOCUJIBHBIX IEPEXOI0B
HaJIbHBIX ypaBHEHUIH. PaBHOCWIIbHBIE | WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH.
Mepexo/ibl B pelIeHUH uppannoHaib- | CTpouTh rpaguk QyHKIMHU KOpHS N-0i cTeme-
HBIX YpaBHEHUH. HU Kak oOpaTHOW Juisi (DyHKUMH CTENEHH C
CaoiicTBa u rpaduk KOpHS N-0il cTe- | HATYpATbHBIM MMOKa3aTeIeM
MEeHU KaK QyHKIIMU 0OpaTHOW CTENEeHU
C HaTypaJbHBIM MOKa3aTeIeM

[TokazarenbHas Crenenp ¢ palMOHalIbHBIM TOKa3aTe- | POpMyJMpPOBATh oOIpeAeleHHe CTEIEHU C

¢dbynakmus. [lokasa-

JIeM U €€ CBOMCTBA.

pallrOHAJIBHBIM ITOKA3aTCIICM.

TenbHble  ypaBHe- | [loka3atenbHas QyHKUus, €€ cBoiicTBa | BRIMONHATL MpeoOpa3oBaHUs YHUCIOBBIX BbI-
HUs u rpadux. Hcnonp3zoBaHue rpaduka | pakeHUi, coaepkKalmx CTeNeHH ¢ palloHalb-
(10 u) GbyHKUIMH 7151 peIIeHUs] YpaBHEHUM. HBIM ITOKa3aTEIEM.
IlokazarensHble ypaBHeHHsA. OcHOB- | Mcnoab3oBaTh nM(ppoOBbIe pecypehl s 110-
HbIE METO/Ibl pEIICHUS T0KA3aTEeIbHBIX | CTPOCHUS rpaduKa Moka3aTeslbHONH (YHKINU U
ypaBHEHUH U3y4eHUs €€ CBOMCTB.
HaxoauTthb perieHus nokasaTelbHbIX ypaBHe-
305071
Jlorapudpmuueckas | Jlorapudm uncna. Coiictsa norapud- | laBaTh onpeaenenue joraprudma yuca; jie-
¢bynkus. Jlora- Ma. JlecaTuUHbBIE U HaTypajlbHbIE JIOTa- | CITUYHOIO U HaTypajabHOro jJorapudma. Ue-
pupmHuueckue pudmsl. [IpeobpazoBanne BeIpaKeHH, | MOJIB30BATh CBOMCTBA JOrapu(pMOB IS Ipe-
YpaBHEHUSA coJiepKaIIux JorapuMel. 00pazoBaHus JTOTapUPMUIECKUX BBIPAKCHUM.
(18 9) Jlorapudmuueckas GyHkius, e€ cBoil- | CTpouThb rpaduk gorapupmuueckoin GyHKIUNA

ctBa u rpaduk. Mcnonabs3zoBaHue rpa-
¢buka QyHKUIMU 11 peleHus] ypaBHe-
HUH.

Jlorapudmuueckue ypaBHenus. Oc-
HOBHBIE METO/IbI peIIeHus Jorapug-

Kak 00paTHOM K Mmoka3aTeabHON U UCTIO0Ib30-
BaTh CBOICTBa Jorapu@muueckoit GyHKIIMN
JUISl pELLIEHUs 3aa4.

Haxoauthb pemienust jgorapuMuyecKux ypas-
HEHUI C NOMOUIBI0 PABHOCHJIBHBIX NEPEXO0OB




MHYECKUX YpaBHEHUH. PaBHOCUIIbHBIE
Nepexobl B pelIeHu  Jorapupmuye-
CKMX YPaBHEHUMU.

WJIM OCYLIECTBIISAS IPOBEPKY KOpHEN

Tpuronomerpuye- | CuHYC, KOCHHYC, TAHI'€HC U KOTaH- JaBaTp onpenesieHus CUHYca, KOCUHYCa, TaH-
CKHE€ BBIPQKEHUS H| F€HC YUCIIOBOIO apryMeHTa. ApKcHu- I'CHCA U KOTAHT'€HCa YMUCI0BOrO apryMeHTa; a
YPaBHEHHUS HYC, aDKKOCHUHYC ¥ apKTaHI'€HC YHUC- TaK)K€ apKCHHYCa, apKKOCHUHYCa U apKTaHIeHCca
(22 ) JIOBOTO apryMeHTa. 4yucIa.
Tpuronomerpruyeckas OKpyKHOCTBb, IIpuMeHATh OCHOBHBIE TPUTOHOMETPUUYECKHE
OIIpeICIIEHUE TPUTOHOMETPUYECKHUX dbopmynbl Ui peoOpa3oBaHUS TPUTOHOMET-
(GYHKLIMI YHUCIOBOrO apryMeHTa. PUYECKHUX BBIPAKECHUM.
OCHOBHBIE TPUTOHOMETPUYECKUE Ipumensitb (GopMynsl TPUTOHOMETPUU LIS
¢bopmyisl. [IpeobpazoBanue Tpuro- pELICHNs OCHOBHBIX THUIIOB TPUTOHOMETpUYE-
HOMETPUYECKUX BbIpakeHui. Peme- CKHMX ypaBHEHUH
HUE TPUTOHOMETPUYECKUX YPABHEHUN
ITocnenoBarensHo- | IlocienoBarensHOCTH, CIOCOOBI 3a7a- | OnepupoBaTh HOHSITHSIMHM: II0CJIE0BATEIIb-

CTH ¥ IIPOTPECCHU
(10 9)

HUA IIOCJIEA0BaTEIbHOCTEN. MeTonq
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BA-
TenpHOCTH. McTOopusa ananmza 6ecko-
HEYHO MaJIbIX.

ApudmeTrndeckas U reoMeTpudecKas
MIPOrPECCHUMU.

beckoHeuHo yObIBarolasi reoMeTpu-
yeckas mporpeccusa. Cymma Oecko-
HEYHO YOBIBaIOIIEH I'€OMETPUUECKOMN
nporpeccuu. JIMHEWHBIM U 3KCIIOHEH-
HHAIBHBIN pocT. Yuco e.

®opmysia CI0XKHBIX IpoueHTos. He-
[10JIb30BAHUE IPOrPECCUM JUIsl pellie-
HUS pealbHBIX 3aJad IPUKIATHOTO
Xapakrepa

HOCTb, CIOCOOBI 3a/JlaHHs MOCIEA0BATEIbHO-
CTEH; MOHOTOHHBIE U OTPAaHUYECHHBIE ITOCIIEN0-
BaTEJIbHOCTH; MCCJIEA0BATh I10CIEI0BATEIIbHO-
CTH Ha MOHOTOHHOCTb Y OTPAaHHUYEHHOCTb.
[Tonyuyate npencraBieHne 00 OCHOBHBIX UIEIX
aHaJin3a OECKOHEUHO MaJIbIX.

JlaBaTh onpenenenne apuhMETUUECKOW H
F€OMETPUYECKOM ITPOTPECCUH.

Jloka3piBaTh CBOWCTBA apU(PMETHUYECKON W
F€OMETPUYECKON MPOrpPECCHM, HAXOIUTh CyM-
My YJIEHOB IPOrPECCHM, a TAKKE CyMMYy uJie-
HOB OECKOHEYHO YOBbIBAIOILIEH F€OMETPUUECKOMN
IPOTPECCHH.

Hcnosb30BaTh Iporpeccuu Ui peleHus 3a-
Jla4 MPUKIIATHOTO XapaKTep.

IIpumensaTte GopMynly CIOXHBIX MPOLEHTOB
JUISl pelIeHUs 3a/1a4 U3 pealbHOU MPAKTHKU

HenpepsiBHble HenpepriBable QyHKIMM U uX cBOH- | OnepupoBaTh NMOHATUAMM: (DYHKIUS HEmpe-
¢ynkuuu. Ilpous- | ctBa. Touka paspbiBa. ACHMNTOTHI | pbIBHAs Ha OTpe3Ke, TOUKA pa3pbiBa (QYyHKIHUH,
BOJHAs rpadukoB ¢yHkiuil. CoiicTBa (yHK- | acUMNOTOTA rpapuka GyHKIUH.
(20 u) Uil HenpepbIBHBIX Ha oTpe3ke. Metox | IIpumMeHATH CBOMCTBAa HENpepbIBHBIX (DYHK-
WHTEpPBAJIOB Ul DEIICHHWs Hepa- | MM JUIA pelIeHns 3aaay.
BeHCTB. [IpumeHenue cBoiicTB Hempe- | OnepupoBaTh NOHATHAMM. II€pBasi U BTOpas
PBIBHBIX (QYHKIMM A1 peleHusl 3a- | MIpou3BOJAHbIE (YHKIUHU; MOHHMMATh (u3nye-
Jay. CKMM U T€OMETPUYECKHUI CMBICI ITPOU3BOIHOM;
IlepBas u BTOpas NpoOU3BOJAHBIC 3alUChIBaTh YPABHEHHE KaCaTEIbHOM.
¢ynkuuu. OnpeneneHue, reoMeTpu- BbIyucaATL IPOU3BOAHBIE CYMMBI, IIPOU3BE-
YeCKU U (PU3NYECKHUI CMBICI IPOU3- | ACHMSI, YACTHOTO U CJIOKHON (PYHKIIMH.
BOJHOM. YpaBHEHHE KacaTEIbHOU K H3yyaTh npou3BOJHBIE JIEMEHTAPHBIX (YHK-
rpaduky GyHKIUH. LAH.
ITpousBonHbIe aeMeHTapHbIX GyHK- | Menmoab3oBaTh reoMeTpuueckuil U Qusude-
nui. [Ipon3BogHas CyMMBI, TPOU3BE- | CKUI CMBICII IPOM3BOIHOM IS PEIICHUS 3a7a4
JI€HUS1, YACTHOT'O U KOMIIO3UILINH
byHKIHIT
IToBTOpEHME, OcHoBHbIE IOHATHUS Kypca anreOpbl U | [IpuMeHATh OCHOBHBIE MOHSTUS Kypca anreo-
o0o0meHne,  CcH- | Hadaln MaTeMaTmdeckoro axamm3a 10 | ppl M Hadal MaTeMaTHYeCKOTO aHalHu3a JUId

cTeMaTHu3alus 3Ha-
Hui (2 9)

Kjacca, 0OOOIIEHHE M CHCTEeMaTHh3a-
1S 3HAHUH

peuicHud 3ajiaq U3 peanLHoﬁ JKU3HU U JPpYIrux
IIKOJIbHBIX IMTPEAMETOB




11 kaacc (140 yacoB)

Ha3zBanue pa3aejia

OcHoBHoOe coep:kaHue pa3jeia

OcHOBHbBIE BH/JbI J€ATCJIBHOCTH oﬁyqalo-

(kommyecTBO  4a- | (TeMbl) HMXxcs
COB)
Uccnenosanue [Ipumenenne npou3BoHON K uccie- | CTpouTh rpaduk KOMIO3UIMKA (QYHKIHA ¢ T0-

¢yHKIME C TIOMO-
IIBIO TIPOU3BOTHON
(24 4)

NOBaHWIO (YHKIMA HA MOHOTOH-
HOCTh U 3KCTpeMyMbl. HaxosxneHue
HauOOJIBIIEr0 ¥ HAaUMEHBIIETO 3Ha-
YEHUsI HENPEPhIBHOW (YHKIIMU Ha
OTpE3Ke.

[Ipumenenne  MNpoOU3BOAHOM ISt
HaxO0JICHUS HAWIY4YILEero PEelIeHUs
B MPUKIAIHBIX 3aJadax, IJs Ompe-
JICJICHUSI CKOPOCTH U YCKOpPEHHUS
npoiiecca, 3a1aHHOr0 GOPMYIIOH HITH
rpauKoM.

Kommnoszunuss ¢ynkuuii. ['eomerpu-
yeckre 0o0pas3bl ypaBHEHHH M Hepa-
BEHCTB Ha KOOPJMHATHOM TUIOCKOCTH

MOIIBIO  3JEMEHTapHOTO
CBOICTB KOMITO3UIIUH.
CTponTh reomMeTpruecKue 00pasbl ypaBHEHUH
HEPAaBEHCTB Ha KOOPJAMHATHOMN TIOCKOCTH.
Hcnoab30BaTh MPOU3BOIHYIO UIS HCCIIEA0BA-
HUS QYHKIIMA HA MOHOTOHHOCTb U 9KCTPEMYMBI;
HAXOAUTh HauOoIblllee W HaWMEHbIEE 3Haye-
HUs QYHKIIUU HETIPEPHIBHOM Ha OTpE3Ke;
Crpouts rpadukn (yHKIMA HA OCHOBAHHH
MIPOBEAEHHOTO UCCIIEIOBAHMUSI.

Hcnoab30BaTh MPOM3BOAHYIO TSI HAXOKICHUS
HAWIYYILEro peUIeHHs B MPHUKIAIHBIX, B TOM
YHCIIe COIMAIbHO-DKOHOMUYECKHX, 3a/1a4ax, s
ompezieNieHus] CKOPOCTH U YCKOPEHHs Ipoliecca,
3aiaHHOTO (POpMYITON Wit rpauKOM.
IMosyuyaTs mpeacraBiieHHe O TPUMEHEHUU
MPOU3BOAHON B PA3JIMYHBIX OTPACIAX 3HAHUM

HCCICA0BaHUA u

[lepBooOpa3Has
UHTETpaI
(12 u)

IlepBooOpazHasi, OCHOBHOE CBOHCTBO
nepBooOpasHbix.  IlepBooOpa3Hbie
asieMeHTapHbIX (QyHKuui. IlpaBuna
HaXO0XKJICHHUS TEPBOOOPA3HBIX.
Huterpan. I'eomeTpruueckuii CMBICIT
MHTErpaysa. Beluuciaenue omnpene-
JNEHHOTO UHTerpajga 1o Qopmyine
Herotona-Jleitonuna.

IIpumeHeHne uHTErpana A HaXxoxX-
JeHUs TUIoIaZe MmiIockux ¢Guryp u
00BbEMOB reOMETPUYECKHX Tell.
[Tpumeps! pemennit auddpepeHun-
QJIBHBIX YPAaBHEHUH.

OnepupoBaTh NOHATUAMM: [IEPBOOOPA3HAs U
omnpeneneHHbid uaTerpan. Haxonurs mepBooo-
pasHble 3JIEMEHTapHBIX (PYHKIUI U BBIUUCIIATH
uHTerpai o gopmyne Herorona — Jleiibnumna.
Haxoauth miomany miockux Guryp u o0bEmMbl
TeJI C IOMOUIBIO OIPEJEIEHHOIO HHTErpaa.
3HAKOMHTBCSA C MATEMATUYECKUM MOJIEIUPOBA-
HUEM Ha npumepe auddepeHInaIbHbIX ypaBHe-
HUH.

IMosyuaTs npencraBieHrWe O 3HAYEHUM BBeJle-
HUS MOHATHS MHTETpajla B pa3BUTHUH MAaTEMaTH-
KH

I'paduku Tpurono-
METpUYECKUX (PyHK-
nui. Tpuronomerpu-
YECKUE HEPABEHCTBA
(16 v)

Tpuronomerpruyeckue QyHKIHH, HX
CBOMCTBA U IpauKu.

OT1bop KOpHEl TpUTrOHOMETpHUE-
CKHX YPaBHEHHH C ITOMOILBIO TPUTO-
HOMETPUYECKON OKPY>KHOCTH.
Pemenne TpUroHOMETpUYECKUX HE-
paBEHCTB

Hcnoab3oBath nuppoBbie pecypcesl IS 110-
CTPOEHUS TPapUKOB TPUTOHOMETPUUECKUX
(GYHKIIMHM U U3Y4YEHUSI UX CBOWCTB.

Pemiate TpUrOHOMETPUYECKHE YpPAaBHEHUSA U
OCYIIECTBIISATh OTOOP KOpHEH ¢ MOMOIIbIO TpH-
TOHOMETPUYECKON OKPYKHOCTH.

IIpumensite QopMyabl TPUTOHOMETPUM IS
pelICHUsT OCHOBHBIX THUIIOB TPUTOHOMETpHUYE-
CKHMX HEpaBEHCTB.

Hcnoab3oBath nu(ppoBbIe pecypesl Ui 110-
CTPOEHUS U HccieoBaHus rpadukoB QyHKIUN

WppannonanbsHele,
[oKa3aTeJIbHbIE U JIO-
rapupmMHUEcKue Hepa-
BEHCTB (24 u)

OcCHOBHBIE METOJBI PELIECHUS TMOKa-
3aTeJbHBIX U JIOTapUPMUYECKUX He-
PaBEHCTB.

OcCHOBHbBIE METO/Bl pEUIeHHs] Uppa-
LIMOHAJIbHBIX HEPABEHCTB.
I'padnueckue mMeToabl perieHus up-
paloHaIbHBIX, I10Ka3aTelIbHBIX H
Jorapu(MUUECKUX ypaBHEHUI U He-

IIpuMeHATH CBOMCTBA IOKA3aTEIbHOW W JIOTa-
pubMuyecko (QYHKIHMI K peHIeHHIo MOKa3a-
TEJBHBIX U JIOTapUPMHUUECKUX HEPABEHCTB.
O00cHOBATH PAaBHOCUIIBHOCTH MEPEXOJIOB.
Pemarh uppanoHaabHble HEPABEHCTBA.
Hcnoan3oBarh rpaduyueckne METOABl U CBOM-
CTBA BXOJSIIMX B YPAaBHEHHE WJIN HEPABEHCTBO
GyHKIMH 17151 peleHust 3a1a4u




paBEHCTB

KomiiekcHrblie yncia
(10 9)

KommiekcHpie ymcma. AnreOpaunde-
CKasi U TPUTOHOMETpUYecKasi (OpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa.
Apudmerndeckue ornepanuu ¢ KoM-
IUIEKCHBIMH YHCIIAMU.

N300pakeHre KOMILJICKCHBIX YHCEI
Ha KOOPJMHATHON IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cre-
IIEHH U3 KOMIUIEKCHOI'O YHCIIa.
[IpuMeHeHNEe KOMIUIEKCHBIX YHCEN
U pelieHust (U3NYEeCKUX M TIeo-
METPHUUYECKUX 3a7au

OnepupoBarh NOHATHAMM: KOMIUIEKCHOE YHC-
JI0 U MHOKE€CTBO KOMIIJIEKCHBIX YHCEIL.
IIpeacTaBasiTh KOMIUIEKCHBIE YHCIIA B aJireOpa-
MYECKOI U TpUroHoMeTpuieckoii popme. Bbl-
HNOJHATb apu(METUUECKHE ONepalluy C HUMHU.
M300paxkaTh KOMIUIEKCHBIE YHMCJIa Ha KOOpPIU-
HATHOMU IJIOCKOCTH.

I[IpumensTs Gopmyny MyaBpa u nmoxydatsh
IIPEJICTaBICHUE O KOPHAX N-Ol CTEIIEHHU U3 KOM-
IJIEKCHOTO YKCJla. 3HAKOMHUTBCS C IPUMEpaMu
IIPUMEHEHHS] KOMIUIEKCHBIX YHCEN U1l PELICHUS
reOMETPHUECKUX U (PU3UUECKUX 33724

HatypainbHsble u ne-
Jbl€ YKca

(10 1)

HarypanbHble U 11e71bIe Yuca.
[IpuMeHneHne mpU3HAKOB JEIUMOCTU
mensix uncen, HOJI m HOK, ocrart-
KOB II0 MOAYJIO, ayiropur™Ma EBKin-
Jla ISl peIIeHUs 3a7]a4 B 1EJIbIX YHC-
J1ax

OnepupoBaTh NOHATHAMU: HATypaJIbHOE U 1ie-
JI0€ YUCII0, MHOYKECTBO HATYPAJIbHBIX YUCEIL.
Hcnoab30BaTh NPU3HAKH JIETUMOCTH LIENBIX
yucen; octatku o moaynto; HOJZl u HOK Haty-
pasbHBIX yKcen; anroput™ EBkiaunaa ams pene-
HUS 3a]a4.

3anucepIBaTh HATYpaJbHBIC YKCIIA B PAa3JIMYHBIX
IIO3UIITMOHHBIX CUCTEMAaX CUHCIICHUA

CucreMbl panuo-
HaJbHBIX, UPPALHO-
HaJILHBIX ITOKa3a-
TEIBHBIX U JIOra-
pubMUYECKUX ypaB-
HEHUH

(12 u)

Cucrema n COBOKYIIHOCTb ypaBHeHHﬁ.

PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIECTBUS.

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH pPallMOHAJIBHBIX,
MPPALMOHAIIBHBIX, T0KA3aTEJIbHBIX U
norapu(pMUUECKUX YpaBHECHHH.
[IpuMeHeHne ypaBHEHUM, CUCTEM H
HEPABEHCTB K PEIICHHUIO MaTeMaTH-
YECKHX 3a7a4 U 3a/1a4 U3 pa3InYHbIX
obnacTeil HayKU U pealbHOW KU3HH,
HMHTEpIpeTalus IOJYyYEeHHBIX pe-
3yJbTaTOB

OnepupoBaTh NOHATHAMM: CUCTEMA U COBO-
KYITHOCTb YPaBHEHUH U HEPABEHCTB; PEILICHHE
CUCTEMBI WJIA COBOKYITHOCTH; PABHOCHJIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS.

HaxoauTth penieHust CUCTEM M COBOKYITHOCTEMN
LEJIbIX PALMOHAIBHBIX, UPPALMOHAIIBHBIX, TOKA-
3aTeJIbHBIX U JOrapupMHUUECKHX YpaBHEHUH U
HEPABEHCTB.

IIpuMeHATH cUCTEMBI YPABHEHUH K PELLIEHUIO
TEKCTOBBIX 33J]a4 U3 pa3IMuHbIX oOnacTel 3Ha-
HUU U pEaJIbHO KU3HHU; HHTEPIPETUPOBATH
ITOJIyYEHHBIE PELICHUS.

Hcnoab30BaTh MGPOBBIE PECYPChI

3amauu ¢ mapamer-

PanvonaneHbIe, MppallOHAIBHBIE,

Bb10upaTh criocob penieHus panuoHalbHbIX,

pamMu MOKa3aTeabHbIe, IOTApU(PMUYECKHE | UPPALMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapudMu-
(16 1) Y TPUTOHOMETPUYECKUE YPABHEHUS], | YECKUX M TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPAaBEHCTBA U CUCTEMBI C [TAPAMET- | HEPABEHCTB, COAEPKALIMX MOAYJIN U IapaMETPBI
pamMu. IIpumensaTs rTpaduueckue W aHATUTHUYECKUE
[TocTpoeHue u uccnenoBaHre MaTe- | METOJBI ISl PELICHUSI YPAaBHEHUN U HEPABEHCTB
MaTUYECKHX MOJICJIEH pealbHBIX CU- | C TIapaMeTpaMH, a TakKe HccleoBaHue (PyHK-
TyallMi C TOMOIIbIO YPABHEHUN, CU- | [IUM METOJaMH MAaTEMATHYECKOI0 aHAJIU3A.
CTEM ypaBHEHHI M HEPABEHCTB C Ma- | CTPOMTH M HMCCIeA0BATH MAaTEMaTUYECKHE MO-
paMmeTpamu JIETIM pEeAIbHBIX CUTYallUi ¢ TOMOIIBIO ypaBHE-
HUI, HEPABEHCTB M CUCTEM C MapameTpaMu
[ToBTOpenue, 0000- | OcHOBHBIC TIOHITHS U METOIBI Kyp- | MoaeJupoBaTh peallbHbIe CUTYalluH Ha S3bIKE
IeHUe, CHUCTEMaTH- | ca, O00OOIIeHHE W CHUCTeMaTh3alus | alreOpbl, COCTABISATD BRIPAKEHUS, yPABHCHHUS,

3anwst 3HaHui (16 1)

3HAHUH

HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
HCCJIe0BATH [TIOCTPOCHHBIE MOJEINN C UCIIONb-
30BaHMEM arrapara aareopsbl.

I[IpumensTe GyHKIUU Ui MOJCIHUPOBAHUS U
MCCJIEIOBAHMSI PEAJIBHBIX MTPOLIECCOB.

Pemars npukiiagHbie 3a7ja4d, B TOM YHCIIE CO-
[IUAIEHO-?)KOHOMHYECKOT0 ¥ (PU3HUECKOTO Xa-
pakTepa, CpeICTBaMU aJireOpbl 1 MaTeMaTuye-




CKOro aHajin3a
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