


HNOSICHUTEJIbHASA 3AIIMCKA

VYuebHblil Kypc «Anrebpa M Hayalla MaTeMaTW4ecKOTO aHAlIM3a» SBISETCS OJHUM W3
HanboJiee 3HAYMMBIX B IPOTPaMMe CPEIHEro o01ero 00pa3oBaHus, MOCKOJIbKY, C OJJHOH CTOPOHHI,
OH 00ecreYnBaeT HHCTPYMEHTAIBHYIO 0a3y Ul N3yUEeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JpYyroii CTOpoHbI, (GOPMHUPYET JOTHIECKOE U aOCTPaKTHOE MBIIIICHHE O0ydJalomIuXcs Ha YpOBHE,
HEOOXOIMMOM JIJIsl OCBOCHHUSI MH(POPMATHUKH, OOIIECTBO3HAHMUS, UCTOPHHU, CIIOBECHOCTH M APYTHX
IMCUMIUIMH. B paMkax maHHOTO yueOHOTO Kypca oOydarommecs OBJIAIeBAIOT YHHBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTOpast GOPMYIHPYET CBOM JOCTHKEHHS B MAaTEMaTHIECKOH (opme.

VY4eOHbIil Kypc anreOpbl M Havyajl MaTeMaTHYeCKOTO aHalii3a 3aKjaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAZICHUS 3aKOHAMHU (PU3MKH, XUMHUH, OMOJIOTHH, TOHUMAaHUS OCHOBHBIX TEHICHIMN
Pa3BUTHS DKOHOMHKH W OOLIECTBEHHOW J>XW3HH, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HWCIIONB30BATh HMX IS JajJbHEUIIEro
o0pa3oBaHMs M B IMOBCEIHEBHOW XHU3HU. B TO ke BpeMs oBlazieHne aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTUMH KOHCTPYKIHSMH areOpbl W MaTEeMaTHYECKOTO aHalu3a Pa3BHUBACT YMEHHE HAXOIUThH
3aKOHOMEPHOCTH, 00O0CHOBBIBATh ICTUHHOCTD, JOKA3bIBATh YTBEPXKICHHUS C TIOMOIIBIO WHIYKIINH U
paccyxaaTh JEeIyKTHBHO, HWCIOJIB30BaTh OOOOIIEHWE W KOHKPETH3aIUio, a0CTparupoBaHUE H
aHaJIOTHIO0, POPMUPYET KpeaTHBHOE M KPUTHUECKOE MBIILICHHE.

B xome wu3yuyenus ydeGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOro aHalIHu3a»
oOydJaroruecss MOJYy4YarOT HOBBIA OMBIT PEIICHUS TPUKIATHBIX 3a/ad, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MaTeMaTHYeCKHX MOJETIeH pealbHBIX CUTYalllid, WHTEPHpPETAlud MOTYyIeHHBIX
peIIeHN, 3HAKOMSTCS C TIpUMEpaMH MAaTeMaTHYECKUX 3aKOHOMEPHOCTEW B TPHPOJE, HayKe U
HCKYCCTBE, C BBIJAIOIIIUMUCS MaTeMaTHYECKUMH OTKPBITUSIMHU M UX aBTOPaMHU.

Y4eOHplli Kypc 0OJamaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIN
peanu3yercss Kak uepe3 YydeOHBIM Marepuall, CIOCOOCTBYIOMHNA (HOPMUPOBAHUIO HAYYHOTO
MHPOBO33PCHHSI, TaK M Uepe3 crnenuduky yaeOHON AesITeNbHOCTH, TPEOYIOIIeH TPOIOIKUTEIHBHON
KOHIICHTPAIIH BHUMAHHUSI, CAMOCTOSTEIBHOCTH, aKKypPaTHOCTH ¥ OTBETCTBEHHOCTH 32 TOJTYUCHHBIN
pe3ynbTar.

B ocHoBe Mertonmku oOydeHHs anreOpe M HadajaM MaTeMaTH4ecKOTO aHajiu3a JISKUT
JESTETBbHOCTHBIN MPUHIINAT OOYYCHHUS.

B crpykrype ydeOHOTO Kypca «Ajredpa W Hauala MaTeMaTHYECKOTO aHAN3a» BBIICICHBI
CIICAYIOIINE COJEPIKATEIHbHO-METOAMUECKUEe JHHUU: «Yucma w  BeUucieHus», «DyHKIHH U
rpadukn», «YpaBHCHUsT U HepaBeHCTBa», «Hawana maremarmueckoro anaimsa», «MHOXecTBa U
JIorvKa». Bce 0CHOBHBIE COMIEpKATEIIEHO-METOANICSCKHUE TMHUN U3YYalOTCsl Ha IIPOTSHKSHUH JIBYX JIET
oOy4eHUs] Ha YpOBHE CpeaHero oOIero oOpa3oBaHUs, €CTECTBEHHO JIOTIONHSS IIPYr Ipyra H
MOCTETIEHHO HACBHIIAsCh HOBBIMH TeMaMW M paszfenamu. JlaHHBIA y4eOHBIH Kypc SIBISICTCS
WHTCTPATUBHBIM, IOCKOJIBKY OOBEIMHSET B ce0c COJAEp)KaHHUE HECKOJIbKHMX MaTeMaTHYeCKHX
JMCUUIUIMH, TaKUX Kak ajaredpa, TPUTOHOMETpPHs, MAaTEeMaTHYCCKUI aHAlu3, TEOPUST MHOXKECTB,
MareMaruyeckas Jjoruka u apyrue. [lo mepe Toro kak oOydaromimecs OBIAICBaOT BcE Ooliee
IIMPOKMM  MareMaTH4YecKHM  ammapatoM, |y  HUX  [OCJEJOBaTelbHO  (hopMHUpyeTCs
Y COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MareMaTHYECKYI0 MOJICNIb PEaIbHOW CUTYalluu, IPUMEHSITh
3HAHUs, TMOJYYCHHbIC TMPH HW3YYCHHH YYEOHOTO Kypca, Ui PEIICHHS CaMOCTOSTEIbHO
chopMyIUpPOBaHHOM MaTeMaTUYeCKOH 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHo-MeToAMYEeCKast TUHUS «Hucia U BBIYMCICHU» 3aBepliaeT (GopMHpPOBaHUE
HaBBIKOB HCIIOJIb30BaHUS JICWCTBUTENBHBIX YUCEN, KOTOpO€ ObUIO HAauaTo Ha YpPOBHE OCHOBHOIO
obmiero oOpaszoBanus. Ha ypoBHe cpemnero oOmiero o0pasoBaHus 0co00€ BHUMAaHHE YIAENSIETCS
(OpPMHPOBAHUIO HABBIKOB PAIMOHANBHBIX BBIYMCICHUH, BKIIIOYAIOMIMX B ce0sl MCHOJIb30BaHUE
pa3nuyHBIX (QOpPM 3aluCH 4YMCIa, YMEHHE JeNlaTh MPHUKUJAKY, BBINOIHATh NPUOIMKEHHBIE
BBIUMCIICHUS, OLIEHUBATh YHUCIIOBBIC BBIPAXEHHs, PabOTaTh ¢ MaTeMAaTHUYECKUMHU KOHCTAHTAMHU.
3HaKoMble 00YYaroIUMCSI MHOXKECTBA HATYpaJbHbIX, IENBIX, PAllMOHAIBHBIX M JIEHCTBUTEIBHBIX
qucea JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4HCel. B KaxaoM M3 3THX MHOXECTB
paccMaTpUBaIOTCSI CBOMCTBEHHBIE €My clelu(pHUUecKrue 3aJadd M OIEepaluu: JAeJeHHE Haleno,
ONEPHPOBAHUE OCTAaTKaMH Ha MHOMKECTBE LENbIX YHUCEN, 0cOoOble CBOWCTBA pPALlMOHAIBHBIX U



UppalMOHAILHBIX YHCEl, apu(METHISCKUE OIEpallid, a TAKXKE M3BJICUCHHE KOPHS HATypalbHOU
CTENEHU Ha MHOXKECTBE KOMIUIEKCHBIX uncen. biaronaps mocieaoBarebHOMY paclIMpEHUI0 Kpyra
HCIIOB3YEMbIX YHCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMU UX MPUMEHEHUS IS PEUICHUs] Pa3IMuHbIX
3amad GOpMUPYETCs MPEACTABICHUE O SIMHCTBE MAaTEMAaTHKU KaK HAyKd U €€ POJU B MOCTPOCHHUU
MoJieNieil pealbHOTO MHPA, ITUPOKO UCIOIB3YIOTCS 0000IIeHIEe U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS U HEPABCHCTBA» PEATU3YeTCs Ha MPOTSHKCHUH BCEro O0YUICHHUS Ha YPOBHE
cpenHero oOmero oOpa3oBaHHWs, MOCKONBKY B KaXIoM pasaene lIporpaMMmbl mpemxycMOTpEeHO
pelleHHe COOTBETCTBYIOIIMX 3agad. B pe3ynprare oOydaromuecs OBIIAJEBAIOT PA3IUYHBIMU
METO/JIAMH PEIICHUS PALMOHAIBHBIX, HUPPAIMOHATBHBIX, IMOKA3aTEIIbHBIX, JIOTApUPMUUCCKUX U
TPUTOHOMETPUYECKUX YPABHEHHI, HEPABEHCTB U CUCTEM, a TAKXKE 3a/1a4, COACPIKAIIUX IMapaMeTPHhI.
[TosrydyeHHBIE yMEHHUS IMHPOKO HCIOJB3YIOTCS TPH HWCCICAOBAHWHM (YHKIUKA C TTOMOIIBIO
MPOU3BOJHON, TPH PEUICHWH TPUKIAAHBIX 3a7ad M 3aJa4 Ha HAXOXKJICHUE HauOOJBIIUX W
HaUMEHBIINX 3HaueHWW QyHkuuu. JlaHHAs cojepkarenbHas JUHUSA BKIIOYACT B Ce0s TaKkxke
(dbopMHUpOBaHHE YMEHUM BBITIOJHATH Pacd€Thl MO (opmynaM, MpeoOpa3oBaHUs PAIMOHATBHBIX,
HUPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKEHUI, COJIEPIKAIINX CTETICHH
n Jsorapudmel. brarogaps u3ydeHHMIO anreOpandyeckoro Marepuaia IMPOUCXOIUT JajlbHellee
pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBINIJIEHUS O0yJaronuxcs, GOpMUPYIOTCS HaBBIKH
JENYKTUBHBIX PACCY)KICHHM, pabOTHI C CAMBOJIBHBIMU (DOpMaMu, TPECTABICHUS 3aKOHOMEPHO CTEH
Y 3aBUCHMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB. AnreOpa mpeanaraeT 3 GeKTuBHbIC HHCTPYMEHTBI
JUTSL peIeHus TPAKTUYECKUX M €CTECTBEHHO-HAYyYHBIX 3a/1a4, HAMIATHO JEMOHCTPUPYET CBOH
BO3MOKHOCTH KakK sI3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JUHUSA «DyHKUMHM U TpaduKW» TECHO TIEperuieTaeTcs ¢
JIPYTUMH JTUHUSMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 3a7aéT MOCIEeI0BATEIHHOCTD
M3ydeHUs:  Marepuana. V3ydeHue  CTENeHHOM,  IOKa3aTelbHOW, JIorapu(MUYECKOM W
TPUTOHOMETPUUYECKUX (PYHKUUN, X CBOMCTB U I'paMKOB, UCIIOIb30BaHUE (QYHKIUHN AT pelIeHUs
3a/la4 U3 JIPYrux y4yeOHbIX MPEIMETOB U PEabHON KM3HU TECHO CBSI3aHO KaK C MaTeMaTH4YeCKUM
aHaJIM30M, TaK M C pelIeHHeM YpaBHEHHI U HepaBeHCTB. [Ipu 3ToM Oonbliioe BHUMaHUE yAEIsSeTCs
(OpMHUPOBAaHUIO YMEHHS BBIpaXaTh (OpMyIaMU 3aBUCUMOCTH MEXK]Y Pa3IMYHBIMU BEIHMUYHMHAMH,
MCCIIE0BATh NOJTY4YeHHbIE (PYHKIUHU, CTPOUTH WX rpaduku. Marepuai 3Toi coaepkareabHON JINHUU
HaleJIeH Ha pPa3BUTHE YMEHHMM M HaBBIKOB, IO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pas3Iu4yHOW (opme: aHaIMTHYECKOU, Tpaduueckoit u cioBecHo. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OO0O0OIIEHHIO U
KOHKPETU3alllH, UCTIOJIb30BAHHUIO aHAJIOTUH.

CopepxarenbHas nuHug «Hauanma maTeMaTH4yeckoro aHaliM3a» IO3BOJSET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MareMaTHYeCKHUX, TaK M MPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00y4aroluMcs, TakK
KaKk y HHX TMOSBISETCS BO3MOXKHOCTh CTPOUTH TpadUKHU CIOXKHBIX (YHKIHHA, OMNpeneisTh HX
HauOOJbIIMEe W HAaUMEHbBIINE 3HAYEHUS, BBHIYHCIATH IUIOMAAU (GUTYp U OOBEMBI Tel, HAXOAUTH
CKOPOCTH M YCKOpEHUS MpolieccoB. [lanHast cofeprkarenbHasi JMHUS OTKPhIBAE€T HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MATEeMaTUYECKUX MOJEJEeH pealbHBIX CUTYallMi, MO3BOJSET HAXOAWTH HaWJIydllee
peuieHue B MPUKIAAHBIX, B TOM YHCJIE COLUATBbHO-3KOHOMUYECKHX, 3a/Ja4aX. 3HAKOMCTBO C
OCHOBaMHM MAaTEMaTUYECKOTO aHajdu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpMalIbHO-
JIOTUYECKOTO M KPEAaTUBHOTO MBIIIIEHHS, (OPMUPOBAHMIO YMEHMI pacrlo3HaBaTh MPOSBICHUS
3aKOHOB MaTe€MaTHKH B HayKe, TeXHHKE U HUCKyccTBe. OOydarommuecs y3HAIOT O BBIIAIOIIUXCS
pe3ynbTaTax, HOJy4eHHBIX B X0/ pa3BUTHUS MaTeMaTHKU KaKk HayKd, U 00 UX aBTOpax.

CopneprkarenbHO-MeTOAMYECKasl TUHUS « MHOXKECTBA U JIOTHKa» BKIIIOYAET B Ce€0sl DIEMEHTHI
TEOPUU MHOKECTB M MaTeMaTHYeCKOM JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE MPEIACTABICHUS
MIPOHU3BIBAIOT BECh KYpC MIKOJIBLHOM MaTeMaTWKH M MpeIiararor HanbOoliee YHUBEPCAIbHBIN S3bIK,
OOBeMUHSIONMN BCce pa3fenbl MaTeMaTUKU U €€ TPWIOKEHHH, OHHU CBS3BIBAIOT pa3HbBIE
MaTeMaTU4YeCKUe IUCHUIUIMHBI M HMX MNPWIOKEHHs B eAauHoe 1enoe. lloatomy BaxkHO narh
BO3MOXKHOCTh  OOy4arolemMycss TOHHMAaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK  COBPEMEHHOMU
MaTe€MaTUKU U HMCHOJb30BaTh €ro I BBIPAXKEHUS CBOUX MbICIEH. [[pyrMM BaKHBIM HpPHU3HAKOM
MaTeMaTUKH KaK HayKH CIIeNyeT MPU3HATh CBOMCTBEHHYIO €il CTPOrocTh 000CHOBAHUM U CIIEIOBAHHE



ONpeAeIEHHBIM IIPaBUIIaM IIOCTPOEHUS 10KA3aTENbCTB. 3HAKOMCTBO € JIEMEHTAMH MaTEMaTU4eCKOI
JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS 00yYaroImuXCsi, O3BOJISIET UM CTPOUTH
CBOU PACCY)XJCHHUS HA OCHOBE JIOTHUECKUX MPaBUI, (GOPMHUPYET HAaBBIKM KPUTHUYECKOTO MBIIIICHHUS.

B yuebnom kypce «AnreOpa M Hayajla MaTEMAaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOTO MOJETUPOBAHMS, KOTOPbIE MPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
IIOCTPOEHUSI MOJIEJIEN PEaJIbHBIX CUTYallUH, MCCIENOBAHUS STUX MOJENEH ¢ NMOMOIIBIO ammapara
anreOpbl 1 MAaTEMaTHYECKOTO aHAJIM3a, MHTEPIPETALUHU TIOIyYeHHBIX pe3yabTaToB. Takue 3a1aHus
BIUIETEHBI B KaXK/JbIH U3 pa3JesiOB IPOrPaMMbl, IOCKOJIbKY BECh MaTepuasl yueOHOro Kypca IIHPOKO
UCIOJIb3YETCS JUIsl pelIeHUs] MPUKIAAHbIX 3a1ad. [Ipu perieHnn peajbHbIX MPAKTUYECKUX 3a]ady
oOydJaromuecss  pa3BUBAlOT  HAOMIONATENFHOCTh,  yYMEHHE  HAaxXOIUTh  3aKOHOMEPHOCTH,
abCTparupoBarsCsi, HCIOJIB30BaTh AHAJOTHIO, 0000maTh W KOHKPETU3UPOBATH IMPOOIEMY.
JlesiTennbHOCTD 0 (OPMUPOBAHUIO HABBIKOB PELIEHUS MTPUKIIAIHBIX 33/1a4 OPraHU3yeTCs B POLecce
M3y4YEHUs BCEX TeM y4eOHOro Kypca «Anredpa u Hayala MaTeMaTHUYECKOTO aHaIU3ay.

Ha nsyuenue yueGHOTO Kypca «Anredpa v Hayajla MaTeMaruyecKoro aHajian3a» OTBOJUTCS B
10 xitacce — 136 yacoB (4 yaca B HEJIEIIO).

COAEPKXAHUE OBYYEHUSA

10 KJIACC

Yucaa v BbIYMCICHUS

Pannonaneupie yncna. OOBIKHOBEHHBIE W JAECSITUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHBIE
nepuoanyeckue aApodu. Ilpumenenue npoGeil W MPOLEHTOB JUIs pelIeHUs MPUKIAAHBIX 3a]ad U3
Pa3IMYHBIX OTpaciell 3HAHUW U PEeATbHOM JKU3HH.

JleiicTBuTenbHple uKcna. ParyoHanbHble W HMppalMOHAIbHBIE 4ucia. Apudmeruyeckue
omnepanud C JEHCTBUTEIBHBIMU YHCIaMUA. MoOayllb JEHCTBUTEIBHOIO YHCIA M €ro CBOMCTBA.
[TpuOnuxE€HHbIE BEIYUCICHUS, TPAaBUIIa OKPYIVICHHUS, TPUKKJIKA U OLICHKA PEe3yNbTaTa BHIYUCICHUH.

Cremnenp ¢ 1enbIM mokazateneM. bunom Herorona. Mcmonb3oBanue moaxopsiieid ¢GhopMbl
3aMKCH IEUCTBUTENBHBIX YACEI JUISl pEIIECHUS] MPAKTUYECKUX 3a1a4 U MPEACTABICHUS JaHHBIX.

ApubdmMeTnuecKuit KOpeHb HaTypaIbHOM CTETICHU B €T0 CBOWCTBA.

CreneHp € panMOHAJIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JCHUCTBUTEIbHBIM
MTOKAa3aTeJIeM.

Jlorapudwm umcna. Coiictsa norapudma. JlecssTuunbie U HaTypaibHbIE JOrapu(MebL.

CuHYC, KOCHMHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO aprymMeHTa. APKCUHYC, apKKOCHUHYC H
ApPKTAaHI'€HC YHCIOBOIO apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxagecTBa W TOXKAECTBEHHbIE MPEOOpa3OBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHHUSI.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHMsI-ClieICTBUS. HepaBeHCTBO, pellieHne HepaBEHCTBA.

OcCHOBHBIE METOJIbI PEIICHHUS IENBIX U JPOOHO-pPAllMOHANBHBIX YPAaBHEHUN M HEPABEHCTB.
MHoroujieHbl OT OJHOM NepeMeHHOU. JleneHrne MHOTo4JieHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
be3y. MHorounens! ¢ nensiMu ko3gduirenramu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUMN, COJEPKAIINUX CTETIEHU U KOPHHU.

Uppaunonanbublie ypaBHeHHs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHUH.

[Toka3zarenbHble ypaBHeHUs.. OCHOBHBIE METO/IbI PELIECHHUS IT0KA3aTEJIbHBIX YPABHEHUN.

[IpeoOpazoBaHue BbIpaXKESHHIA, COAEPKAIIUX JTOTAPHU(PMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI PEIICHHUS TOTapU(PMUIECKIX YPAaBHEHHIA.

OcHOBHBIE TpHUrOoHOMeTpuuyeckue ¢opmynbl. IIpeoOpa3oBaHHEe TPUTOHOMETPHUECKUX
BbIpaKeHU. Pellienre TpuroHoMeTpruuecKux ypaBHEHUM.

Pemenue cucreM JMHEHHBIX YpaBHEHHMHW. Marpuna CHUCTEMBI JIMHEWHBIX YpPaBHEHHM.
OnpenenuTenb MaTpUIlbl 2X2, €r0 TEOMETPUUECKHUI CMBICI M CBOMCTBA, BEIYUCIEHUE €10 3HAYEHUS,
MIPUMEHEHHE OTPEACIIUTENS AJI PEIICHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUHU. Perienue npukiagHbix
3aad C IOMOUIBI0 CUCTEMBI JMHEHHBIX YypaBHEHMH. lccienoBaHMe MOCTPOEHHOM MOJEIH C
IIOMOUIBIO MaTPUIl U OIIPEICITUTENEH.



IlocTpoeHne MareMaTM4ECKUX MOJENIECH pEaJbHOW CHUTyallMM C IIOMOLIbIO YPAaBHEHUHN U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEILICHUIO MaTEMATUYECKUX 3a/1a4d U 3a7a4 U3
pa3NUYHBIX 00IaCTe HAYKH U PEeabHOM JKU3HU.

DyHKUUM U TPauKu

Oynkius, crnocoObl 3amanus ¢QyHKIEH. B3aumbao oOpartHble ¢yHKuH. Kommo3umms
bynkmii. [paduk pyakmm. DnemMenTapHbie mpeoOpa3oBaHus rpadukoB QYHKITUIA.

OO6mnactp ompeneneHuss 1 MHOKECTBO 3HaueHHWid ¢(yHkumu. Hymu ¢ynxmum. [Ipomexyrku
3HaKomoCTOsTHCTBA. U&éTHble W Heu€TtHble ¢GyHKuuu. llepmogmueckue ¢ynkiuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKIMH. Makcumymbl U1 MUHUMYMbl (QyHKiuu. HambGonblnee u HauMmeHblliee
3HaueHUs (PYHKIUU Ha TPOMEXKYTKE.

JlunelHas, KBaagpaTHIHas W APOoOHO-IMHEHHas (QyHKIMH. DJICMEHTapHOE UCCIICIOBAaHUC H
MOCTPOEHUE X IPAPHUKOB.

CrenienHast (yHKIUS C HaTypajdbHBIM U IIEJBIM TOKa3aTesneM. EE cBoiicTBa u Tpaduxk.
CpoiicTBa M rpaduKk KOpHS Nn-OM CTENEeHM Kak (GYHKIMHM OOpaTHOM CTENeHH € HaTypalbHbIM
MTOKAa3aTeJIEeM.

[TokazarenbHas u ynorapupmuyeckas QyHKIUHU, UX CBOWCTBa U rpaduku. Vcnonb3oBaHue
rpaduxoB GYHKUINN JUIS pelIeHNs ypaBHEHUH.

Tpuronomerpuueckass OKPY)KHOCTb, OINpEAEIECHUE TPUTOHOMETPUYECKUX  (DYyHKIUN
YHCIIOBOTO apryMEHTa.

OyHKIMOHANIbHBIE 3aBUCUMOCTH B peajbHBIX Ipolleccax U sIBIEHUsAX. I paduku peanbHBIX
3aBUCHMOCTEH.

Hauana matemaruyeckoro aHajaimsa

IlocnenoBarenbHOCTH, COCOOBI 3aJaHus ITOCIIENOBaTEIBHOCTEH. MeToy MaTeMaTHYeCKOM
MHIYKOUU. MOHOTOHHBIE M OrPAHMYEHHBIE IOCJIENI0BAaTENbHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTUYeCKOTro aHalln3a KaK aHajJn3a 0ECKOHEUYHO MalbIX.

Apudmernueckas M TreoMeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromas
reoMmerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOMIEH T€OMETPHUYECKONW TMPOTPECCHH.
JIMHEeWHBIN 1 3KCOHEHIHAIBHBIN pocT. Yucno e. dopMyna ciaoXHBIX MPOUEHTOB. Mcnonas30BaHue
MIPOTPECCUN ISl PEILIEHUS PEaIbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

HenpepsiBHbie pyHKIIMM 1 WX CBO¥CTBA. Touku pa3ppiBa. ACUMITOTH TpaduKkoB (PyHKITUH.
CpoiicTBa (yHKIUI HENpepbIBHBIX Ha OTpe3Ke. MeTon MHTEepBajOB Uil PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEPEPhIBHBIX (DYHKUUN Ui PEIlIeHUs 3aay.

[lepBast u BrOpas mpousBoaHble ¢yHkuuU. OnpeneneHre, reOMETpUUECKUN U (pU3nUecKuii
CMBICTT IPOU3BOIHOM. YpaBHEHHE KacaTeIbHOM K rpaQuKy QyHKIUH.

[IpousBoauble 3nemMeHTapHbIX GyHKUMHA. [Ipon3BoaHas CyMMBbI, IPOU3BEAEHUS, YACTHOTO U
KOMITO3ULIUU (DYHKIIHHA.

MHoxecTBa M JIOTHKA

MHoOXecTBO, oIepany HaJ MHOXECTBaMU M UX cBoicTBa. [[uarpammsl Diinepa—Benna.
[IpuMeHeHnEe TEOpPEeTUKO-MHOKECTBEHHOIO amnmapara s OIMCaHUsA pPEeabHbIX MPOLECCOB H
SIBIICHUH, IPU PEUICHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MareMaTHUYeCKOro 00BEKTa, CIEACTBHE, JOKA3aTeIbCTBO,
PaBHOCHWIJIbHBIE YDABHEHMS.

INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJTA MATEMATHUYECKOI'O AHAJIN3A» (YFHYBHEHHBIPI YPOBEHb) HA YPOBHE
CPEJIHEI'O OBILIET'O OBPAZOBAHU A

JJUYHOCTHBIE PE3YJIBTATbHI

1)rpas;aaHcKoro BOCHUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXIAAHCKOM  TO3WIMHM  OOydaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIEeCTBa, MPEACTaBIEHHE O MATEeMaTHYECKHUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOIEAYP IPaXKIAHCKOTO 00IIecTBa (BEIOOPHI,



OTIPOCHI U JIPYro€), yMEHHE B3aUMO/IEUCTBOBATD C COLIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBHUU C UX
(GYHKIUSIMY 1 Ha3HAYCHUEM;

2)IaTpUOTHYECKOr0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTb POCCHUICKONW TPaKJAHCKOM WACHTHYHOCTH, YBOKEHHS K MPOLUIOMY U
HACTOAILLIEMY POCCHMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCHMCKHUX
MAaTeMaTuKOB U POCCUUCKOM MaTeMaTUYECKOM IKOJIbI, HCIIOJIb30BAHUE ATUX JOCTHKEHUHN B JIPYrUX
HayKaX, TEXHOJIOTUAX, c(hepax SKOHOMHKHU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHHE TyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoia, ChOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUUYECKOTO MOBEJACHUS, CBSI3aHHOTO C MPAKTUUYECKUM NMPUMEHEHHEM JOCTH)KCHUN HayKu
U JIESTEIBHOCTBIO YUEHOTO, 0CO3HAHNE JTUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYyIyIIEero;

4)3CTeTH4€eCKOro BOCIMTAHUS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYAsl ICTETUKY MaTeMaTHuYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, pEIICHHM, pacCyXJIEHWUW, BOCIPUUMYUBOCTh K MAaTeMaTUYECKHM acleKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA;

5)¢pu3nvyecKoro BOCHIUTAHUA:

c(hopMUPOBAHHOCTh YMEHUS MPUMEHSITH MaTEMAaTUUECKUE 3HAHUS B HHTEpecax 3JI0pPOBOTO U
Oe3omacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (37I0pPOBOE MHUTAHUE,
cOanaHCUPOBAaHHBIN PEXUM 3aHATUHN U OTIbIXA, peryiasipHas puznyeckas akTUBHOCTD), (pu3ndeckoe
COBEPIIIEHCTBOBAHUE MPHU 3aHITHUSIX CTIOPTHBHO-03I0POBUTEIBHON JIESTETHHOCTHIO;

6)TpPyn0BOro BOCIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHUE IEHHOCTU TPYAOTIOOHMS, MHTEPEC K pPa3IMuHbIM chepam
npodeCCUOHATBHON JIeATETbHOCTH, CBSI3aHHBIM C MaTEeMAaTHMKOW M €€ TMPUJIOKEHUSMH, YMEHUE
COBEPIIIATh OCO3HAHHBIN BRIOOP Oymyiiei nmpodeccnu u peaaTn30BbhIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO W CaMOO0Opa30BaHUIO Ha
MPOTSKEHUH BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PELICHUWH MPAKTHYECKUX 3a7ad
MaTeMaTU4eCKOM HAIPaBIECHHOCTH;

7)3K0JI0TMYECKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKOW  KYIbTYpbl, TOHUMaHHE BIUSHUS COLUAJIBHO-
SKOHOMHUYECKMX IIPOLIECCOB HA COCTOSHHE MPUPOAHOW M COLMAIBHOM Cpenbl, OCO3HAHUE
100abHOTO XapaKTepa SKOJIOTMYECKUX MpoOieM, OpUeHTalus Ha MPUMEHEHHE MaTeMaTHuYeCKUX
3HAHMN JJIs pelIeHust 3a/1a4 B 001aCTH OKpYKAIOIIeH Cpebl, INIAaHUPOBAHUE MTOCTYIKOB U OLEHKU MX
BO3MOXHBIX ITOCJEICTBUM JIs1 OKPYKAIOLIEN Cpeibl;

8)ueHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOW NMPAKTHUKH, MOHMMaHUE MaTeMaTH4eCKOo Haykd Kak cdepbl demoBedeckoit
JESATEIbHOCTH, ATAOB €€ Pa3BUTHS U 3HAYMMOCTH JJI Pa3BUTHS LUBUIIN3ALIMH, OBJIAJICHUE S3bIKOM
MaTeMaTUKU W MaTeMaTU4YeCKOM KYJIbTypOM Kak CpeACTBOM I[IO3HAHMS MHpaA, TOTOBHOCTH
OCYLIECTBIISATh MPOEKTHYIO U UCCIEI0BATENbCKYIO ACSTEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBIC YHHBeEPCAJbHbIE Y4eOHbIe 1eHCTBUS

ba3zoBble JlornyecKkue 1eHCTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTeMaTHYeCKHX OOBEKTOB,
MOHATHH, OTHOIIEHUN MEXAY MOHATHAMU, (OPMYIUPOBATh ONpPEACICHHs MOHATHIA, YCTaHABINBATh
CYIIECTBEHHBIM MpPU3HAK KIACCU(PUKAIIUU, OCHOBAHUSA IJisi OOOOIIEHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

BOCIIPHHUMATH, (OPMYIHPOBATh U MPEOOPa30BHIBATh CYKICHHS: YTBEpAUTENbHBIE U
oTpUIaTeNbHbIC, EIMHUYHBIE, YACTHBIE U 00IIKe, YCIOBHEIE;

BBISIBIISITh MAaT€MAaTHYECKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTUBOpPEUHs B (akrax,
JTAHHBIX, HAOMIONCHUSIX U YTBEPKIECHUSX, MPEATarath KpUTEPUH I BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUHIA;



JieNlaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAECAYKTUBHBIX M HWHAYKTHBHBIX
YMO3AKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOANTH CAMOCTOSITEJILHO JIOKA3aTeIbCTBA MaTEMATUUECKUX YTBEPKAECHUHN (TIpSAMBIE U OT
MIPOTHBHOTO), BBICTPAUBaTh apryMEHTAIUIO, IIPUBOAUTE PUMEPHI U KOHTPIPUMEPHI, 000 CHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBL;

BBIOMpATH CIIOCO0 pemieHus yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpATh HANOOIIEE TTOAXOIAIINHA C YIETOM CaMOCTOSTENFHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebckme 1eicTBUA:

MCTIOJIB30BaTh BOMPOCHI KAaK HMCCIEIOBATEIBCKUI MHCTPYMEHT MO3HAaHUS, (OPMYIHPOBATH
BOTIPOCHI, (UKCHPYIOIIME MPOTHBOpEYHE, MpoOIeMy, YCTaHABIMBaTh HCKOMOE U JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIMIO, MHEHHE;

MPOBOJAUTH  CaMOCTOSITENIbHO  CIUIAHWPOBAHHBIM ~ DKCIIEPUMEHT,  HCCJIEJOBaHHE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYecKoro OOBEKTa, SBJIEHHUS, IPOLECCa, BBISBICHUIO
3aBUCHUMOCTEN MEX/ly 00beKTaMu, IBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENIBHO (POpMYyIHpoBaTh 000OIIEHUS U BBIBOABI 10 pe3ylbTaTaM IMPOBEIEHHOIO
HaOJIO/IEHUs, UCCIIEI0BAaHNUs, OLIEHWBATh JIOCTOBEPHOCTH IOJIyYEHHBIX DPE3YJIbTaToB, BBIBOJAOB U
00001IEHHNI];

MIPOTrHO3UPOBATh BOBMOKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJIBUraTh MPEINOJIOKEHHS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmeii:

BBISIBJIATH Je(UIUTH MHPOPMAIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOMPOC M IS
pelIeHus 3a/1auu;

BBIOMpaTh  HMHPOpPMALMIO M3  HCTOYHHMKOB  DPA3JIMYHBIX  THUIOB, aHAJIU3UPOBATh,
CHCTEMaTU3UPOBaTh U MHTEPIIPETUPOBATh HHPOPMALIMIO PA3IMUHBIX BUJOB U (POPM IPEICTaBICHUS;

CTPYKTYypUpOBaTh MHPOPMAIHIO, IPEACTABIATh €€ B pa3aMuHbIX (opMax, WILTIOCTPUPOBATh
rpaguvecku;

OLIEHUBATh HaJI&KHOCTh HH(POPMALIUH 110 CAMOCTOATENIBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUSA

Oo0wmenmue:

BOCIIPUHUMATh U (POPMYIUPOBaTh CYKIECHUS B COOTBETCTBUU C YCIOBUAMU M ILEISIMU
oO11eHus, SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHHUS 10 XOAY PELICHMs 3a1a4l, KOMMEHTUPOBATh I10JIyYE€HHBIN PE3YIIbTAaT;

B XOJle OOCYXJEHMs 3a/aBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBI,
pelaeMoi 3a1add, BBICKA3bIBaTh WJCH, HALICJICHHBIE HA IIOMCK PEIICHHs, CONOCTAaBIIATH CBOU
CYKICHHS C CYXKACHUSAMH JAPYTHX YYaCTHUKOB JAManora, oOHapyXHBaTh pa3jinyMe U CXOACTBO
MO3ULMH, B KOPPEKTHOH hopme GopMynHupoBaTh pa3HOIIACHS, CBOM BO3paKEHMUS;

IIPEICTABIATh PE3YAbTaTbl PEIIEHUS 3alaud, SKCIEPUMEHTA, HCCIEAOBAaHUA, IPOEKTa,
CaMOCTOSATEJIBHO BBIOMpaTh (hopMar BBICTYIUIEHHUS C Y4ETOM 3ajad Mpe3eHTaluu U 0COOeHHOCTeH
ayIUTOPHH.

PerynsiTuBHBIC yHUBEpCaJbHbIe y4eOHbIC NeliCTBUSA

Camoopranu3anus:

COCTaBJIATh IUIaH, AJTOPUTM pelIeHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Y4ETOM
UMEIOIIUXCSA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh W KOPPEKTUPOBATh
BapHUaHTHI PEHICHUH ¢ y4ETOM HOBOW MH(POPMAIIHIH.

CaMOKOHTPO/Ib, IMOLIMOHATbHBIA HHTEJIEKT:

BJIaJIeTh HaBBIKAMU MO3HABATEJIbHOM pe(IeKCuU Kak OCO3HAHUS COBEPIIAEMbIX JECHCTBUHM U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJAbTATOB, BIAIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yapTara pellieHnss MaTeMaTHIeCKOM 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHWH 337a4d, BHOCHTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEM;



OILICHUBATh COOTBETCTBHE PE3YJbTaTa IEU M YCIOBUAM, OOBACHATH MPUUUHBI JOCTHKCHHS
WIA HEJOCTW)KEHUS  Pe3yJbTaTOB  JAEATEIbHOCTH, HAaXOJUTh OMIMOKY, JaBaTh  OLECHKY
NpUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJbHOCTD:

MOHMMATh M HUCIIOJNB30BaTh MPEUMYILECTBA KOMaHAHOW M WHAMBUIYAIbHOW PabOTHI MpHU
pernieHn# y4eOHBIX 3a/1a4, IPHHUMATH 11eJTb COBMECTHOM J€ATEIbHOCTH, TUIAHUPOBATH OPraHU3aLNI0
COBMECTHOMU pabOTHI, paCIpeAesITh BUIBI PA0OT, TOTOBAPUBATHCS, OOCY)KIATh MPOIECC U PE3YIBTAT
paboTbI, 00001IaTh MHEHUST HECKOJIBKUX JIFOICH;

Y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (0OcyxaeHus, oOMEH MHEHHH, «MO3TOBBIE
IITYPMBD» ¥ WHBIE), BHITIOJIHITH CBOIO YacTh paOOThl M KOOPIUHUPOBATH CBOM JCHCTBHS C APYTHMMHU
YJieHAMH KOMaHbI, OIICHMBAaTh KAa4eCTBO CBOETO BKJIAaJa B OOMMHA MPOAYKT IO KPHUTEPHSIM,
c(OpMYTHPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBHSL.

NPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kJacce oOydarolmuiicss MOJYYUT CIEQYIOIIME IpeIMEeTHbIE
pe3ynbTaThl MO0 OTAEIBHBIM TeMaM palouell mporpammbl yueOHOro Kypca «AusreOpa M Hayaia
MaTEMaTHYECKOTO aHAIIN3a»:

Yucia U BIYMCTEHUS:

CBOOOIHO OTIEPHPOBATh TOHSATHIMH: PAllHOHAIFHOE YHUCIO, OSCKOHEYHast MepHOoAnYecKast
IpoOb, MPOIEHTHI, HPPAMUOHATBHOE YHCII0, MHOXKECTBA PAIIMOHAIBHBIX U JIEHCTBUTEIBHBIX YHCET,
MOJYNTb ICCTBUTENBHOTO YUCIIA;

MPUMEHSTH IPOOH W TPOLEHTHI ISl PEIICHUs TPUKIAIHBIX 33]a49 U3 Pa3IMIHBIX OTpaciieit
3HaHUM U PEATTbHOM KU3HH;

MPUMEHSTh MPHOMMKEHHBIE BBIYHMCICHUS, TPaBHJIA OKPYIICHHS, NPUKUIKY H OIICHKY
pe3ynbrara BbIYMCIICHHIH;

CBOOOZHO ONEpPUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM, HCIOIb30BaTh
HNOJXOAAIYI0 (OpMy 3amucu JEWCTBUTENBHBIX YHCEN JUIsl PEIICHUs MPAKTUYECKUX 3a7ad U
IIPEACTaBICHUS JaHHBIX;

CBOOOHO ONIEPUPOBATh MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpalbHOM CTENEHH;

CBOOOHO ONIEPUPOBATh MOHATHEM: CTENEHb C pallMOHAIBHBIM IT0Ka3aTelIeM;

CBOOOZHO ONEpPUPOBaTh NOHATHAMU: JiorapudM 4YHcia, JIECATUYHBIE W HaTypalibHbIE
sorapudmer;

CBOOOZHO ONEPUPOBATH MOHATUSAMM: CHHYC, KOCHUHYC, TaHICHC, KOTAHI'€HC YHCIJIOBOIO
apryMeHTa;

OIIEpPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YHCIIOBOIO apr'yMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOHO ONEPUPOBATh MOHATUAMU: TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO, PAaBHOCUJIbHbIE
YpaBHEHHUS U YpaBHEHU-CIICICTBHSI, PABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHATh DPA3JIMYHBIE METOAbI PELICHUS PpAlUOHAIBHBIX M JpOOHO-pallMOHATIBHBIX
ypaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB /ISl PELIEHUS HEPABEHCTB;

CBOOOZHO ONEpUPOBATh MOHATUAMHU: MHOTOWIEH OT OJHOM NEepeMEHHOH, MHOIOWIEH ¢
LEJIBIMA KO3 PUIIHEHTaMU, KOPHU MHOTOWIEHA, IPUMEHSATH J€JICHNE MHOTOYJICHa HA MHOTOWIEH C
octarkoM, TeopeMmy be3y u Teopemy Buera as perienus 3aaad;

CBOOOZHO ONEepUpOBaTh MOHATHSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpula,
OTIpeIeNIUTEINIb MaTPULIbI 2X2 U €Tr0 TeOMETPUUYECKUI CMBICI, HCHOIb30BaTh CBOWCTBA ONPEAETUTENS
2X2 n7si BBIYMCIIEHUS €T0 3HAYEHUs, IPUMEHATh ONPENCIUTENN sl PeIIeHUs] CUCTEMBI JIMHEHHBIX
ypaBHEHUH, MOJEIUPOBATh pPEaJbHbIE CUTYal[MM C IOMOIIBIO CHCTEMbI JIMHEHHBIX ypaBHEHHUH,
UCCIIeIoBaTh MOCTPOEHHBIE MOJETN C MOMOIIBI0 MATPULl U OMNpEeAeTUTeNed, UHTEpIpEeTUpoBaTh
MIOJTy4E€HHBIN Pe3ysbTaT;

HCIOJIb30BaTh CBOMCTBA ICHCTBHH ¢ KOPHSAMU JUISI TPeoOpa30BaHUs BBIPAKEHUIA;

BBIMIOJIHATE ~ NPEOOpa3oBaHMs  YHCIOBBIX  BBIDAKEHMH, COAEpKAIIMX  CTEHNEHH C
panMoHaIbHBIM MOKa3aTeleM;

UCIOJIb30BaTh CBOMCTBA JIorapu(MOB JuIsd mpeoOpa3oBaHus Jorapu(pMUUECKUX BhIPAKESHUH;



CBOOOHO OTIEPUPOBATH MOHATUSAMU: UPPAMOHAIIBHBIE, TOKA3aTeIbHbIC U JOTapuPMUUECKUE
YPaBHEHUS, HAaXOIUThb UX PEIICHHs] C MOMOULIbI0 PaBHOCHJIBHBIX IEPEXO/J0B WM OCYLLECTBIISSA
IIPOBEPKY KOPHEW;

INPUMEHSATH  OCHOBHBIE  TpUTOHOMETpHuYeckue  (opmynsl s mpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKCHUIA;

CBOOOZHO ONEpPUPOBATH IOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, NPUMEHSTH
HE00X0AMMBbIE (POPMYITBI TSl PEIICHUS! OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPaBHEHHIA;

MOJIEIMPOBATh PEAJIbHBIE CUTYAI[UHU Ha SI3bIKE alreOphl, COCTABIATH BBIPAXKEHUSI, YpaBHEHUS,
HEpaBEHCTBA I10 YCIIOBUIO 33/1a4, UCCIIE0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAaHUEM allliapara
aJreOpsl.

DyHKIUHN U TPa@UKH:

CBOOOJIHO ONEpPUPOBATh MOHATHAMH: (YHKIMS, cHOCOOBl 3aJaHus (PYyHKIHMH, B3aHUMHO
oOparHble (QYHKIMHM, KOMOO3MLMS (YHKIMM, Trpaduk QYHKIUH, BBINOJHATH 3JIEMEHTapHbIE
npeoOpa3oBanus rpadukoB QYHKIUT;

CBOOOJIHO ONEPUPOBATh MOHATUSAMHU: O0O0JACTb ONIPEIENIEHUS M MHOXKECTBO 3HAYCHUH
GbyHKUMH, HYTH (PYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OIEpPUPOBaTh TMOHATUSAMHU: YETHBIE U HEYETHbIE (QYHKIMHM, MNEPUOIUYECKUE
(GyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbl U MUHUMYMBbI (YHKIIMHU, HanOoJIbIlIee
1 HauMeHblllee 3HaueHne (QYHKLINUN Ha TIPOMEKYTKE;

CBOOOJIHO OMNEpUpPOBaTh MOHATHUSAMH: CTeNeHHas (YHKIUS C HaTypaldbHbIM U LEJIbIM
rokasaresieM, rpauk cTerneHHON (QYHKIUU ¢ HaTypaibHBIM U LEJIbIM [T0Ka3aTesieM, rpaguK KOpHS n-
oif creneHu Kak GyHKIIMU OOpaTHON CTENEHU C HaTypalbHBIM MTOKa3aTelleM;

OTIEPHPOBATh TOHATHSAMH: JIMHEHHAs, KBagpaTHYHas W ApoOHO-THHEWHas (yHKIUH,
BBITOJIHATH 2JIEMEHTApHOE UCCIIEIOBAHNUE U TOCTPOECHUE UX IPa(PUKOB;

CBOOOZHO ONEpPHPOBATh MOHATHAMM: IOKa3aTeiabHas M Jiorapupmuyeckas (QyHKIHMH, HX
CBOMCTBA U rpaMKH, UCIOIb30BaTh UX I'paUKu ISl peLIeHHs] ypaBHEHU;

CBOOOZHO OIEpPUPOBaTh MOHATUAMU: TPUTOHOMETPHUECKAsi OKPYKHOCTb, OIpeIelICHUE
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCNOJb30BaTh Trpaguku (YHKIUH U1 HMCCIENOBaHMs IPOLECCOB M 3aBUCUMOCTEH mpu
peleHNH 3a7ad M3 JIpYyruX Y4eOHbIX NPEIMETOB M pealbHON XHU3HH, BBIpaXKaTb (GopMyliaMu
3aBHCUMOCTHU MEXKIY BeJIMUYNHAMY;

Havaja maTemaTn4eckoro aHajimsa:

CBOOOZHO OIEpUPOBaTh MOHATHUAMU: apudMeTHyeckas M TIeoMeTpudecKas Iporpeccus,
OeCKOHEYHO YOBIBaIOIIAs IeOMEeTpUYecKas MpOrpeccusi, JUHEWHbIH U SKCIOHEHLIMAIbHBIN POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEACTABIEHUE O KOHCTAHTE;

UCIOJIb30BaTh IPOTPECCUN IS PELICHUs peabHbIX 3a/1au IPUKJIAHOTO XapaKTepa;

CBOOOZHO  ONEpUpOBaTh  MOHATHUSAMHU:  HOCJIENOBAaTENBHOCTh,  CIOCOOBI  3a/JaHus
[IOCJIEI0OBATEIbHOCTEH, MOHOTOHHbIE U OIPaHUYEHHBIE IOCIEI0BATEIBHOCTH, MOHUMATh OCHOBBI
3apOXKJICHHUs] MaTEMaTHYECKOTO aHAJIM3a KaK aHalln3a OECKOHEYHO MallbIX;

CBOOOZHO ONEpPHPOBATh MOHATUSAMH: HENpepbIBHbIE (YHKIUHM, TOYKU pa3pbiBa Ipadukxa
GbyHKIMH, aCUMITOTHI Tpadrka QyHKIUY;

CBOOOZHO OMNEpHpPOBaTh MOHATHEM: (YHKILUS, HENpepblBHAas Ha OTpe3Ke, NPUMEHSTbH
CBOMCTBA HEMPEPBIBHBIX (PYHKIMN JJIS pelIeHus 3a/1a4;

CBOOOIHO ONEPHPOBATh MOHATHIMU: NIEPBasi U BTOpast MPOU3BOIHBIE (PYHKIIMH, KacaTelbHas
K rpaduky GyHKIHH,

BBIUUCIIATH MPOU3BOHBIE CYMMBI, TPOU3BEAEHUS, YACTHOTO M KOMIO3HMIUHU JIBYX (DYHKIUH,
3HaTh MPOU3BOJIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh FEOMETPHUECKUI M (PU3NIECKHI CMBICI TPOU3BOIHOM /ISl pelIeH s 3a1ay.

MHuozkecTBa M JIOTHKA:

CBOOOIHO ONIEPUPOBATh MOHATUSIMH: MHOXECTBO, OTIEpallMi HaJl MHOXKECTBAMH,

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN armnapar Juis ONMUCAaHUs PeaibHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIIEHUM 3a/1ad U3 IPYTUX y4eOHBIX MPEIMETOB;



CBOGOI[HO OIICPHUPOBATL MNOHATUAMU: OINPECACICHHUEC, TCOPEMA, YPAaBHCHUC-CIICIACTBUC,
CBOMCTBO MaTe€MaTHUYECKOIO 06’b€KTa, JA0Ka3aTClIbCTBO, PAaBHOCUJIbHBIC YPABHCHHUA W HCPABCHCTBA.

Ha u3ydenue yyeOHOTO Kypca «Anrebpa ¥ Havyajga MaTeMaTHYECKOrO aHaJN3a» OTBOAUTCS
272 gaca: B 11 xnacce — 136 yacoB (4 yaca B HE/ICIIIO).

COIAEPKAHUE OBYYEHUA

11 KJIACC

Ymucna v BbIYMCICHUS

Harypaneubie u nenbie yucna. llpuMeHeHue MNpU3HAKOB JEIMMOCTH LEJbIX YHCEN,
HanOonpmmi oO0mui genurens (manee — HOJI) m Hanmensinee obmee kpatnoe (manee — HOK),
OCTaTKOB 110 MOJYJII0, alroputMa EBKinaa i peleHus 3a1ad B LeJIbIX Ynuciax.

KommnekcHele uymcna. AnreOpandeckass ¢ TpUTOHOMETpHuYeckas (OpPMBI  3allUCH
KOMILJIEKCHOTO uucia. ApupMeTHdyecKre oIepaluu ¢ KOMIUIEKCHBIMM uuciaamu. M3o0pakeHue
KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOoCcTH. Popmyna MyaBpa. KopHu n-oil creneHu u3
KOMIUJIEKCHOTO uucia. IIpyMeHeHne KOMIUIEKCHBIX 4YHucel Ui pelieHus (U3NYecKux u
reOMEeTPUUYECKUX 3a7ad.

YpaBHeHUSs] H HepaBeHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHHMH W HEPAaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTRA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C TOMOIIBI0 TPHUTOHOMETPUUIECKOM
OKpY)KHOCTH. Pellienue TpuroHoMeTpruieckiux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUSI TOKA3aTeNbHBIX U JIOTapU(MUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS] UPPALIUMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIEHUSI CUCTEM U COBOKYNHOCTEW pallMOHAIbHBIX, HPPAMOHAIbHBIX,
MOKAa3aTeNbHBIX U JIOTApU(PMUYECKUX YPAaBHEHUN.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7a4 U 3a/1a4
U3 pa3IUYHbIX o0nacTel HayKH U pealbHON )KM3HU, UHTEPIIPETAIUS TOTYYEHHBIX PE3YIIbTaTOB.

DOyHKUUM U rpaduku

I'padux xommozunuu ¢ynkuuii. I'eomerpuueckre oOpas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOMU IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U IPaUKH.

I'paduueckue meToabl pelieHus ypaBHEHU U HepaBeHCTB. [ paduueckue MeToabl perieHus
3a/1a4 ¢ rapaMeTpaMu.

Hcnonb3oBanue rpadgukoB (GYHKUUNA JUIS HUCCIIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEM,
KOTOPbIE BOSHHUKAIOT MPH PEIICHUH 33]1ad U3 JPYruX y4eOHBIX MPEAMETOB U PEeaTbHOM KU3HU.

Havyasia MaTeMaTH4eCcKoOro aHajau3a

[IpumeHeHre MPOU3BOAHON K HCCIEIOBAHUIO (PYHKIHUNA HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenne HanOoMbIIero 1 HAMMEHbILEro 3HAYEeHUI HelIPEphIBHOM (DYHKIIMH HA OTpPE3KE.

[IpuMeHeHne NpON3BOAHOM I HAX0KACHUS HAMITYULIEro PEIIeHHs] B IPUKIIAIHBIX 33/1a4ax,
JUIS ONIPEIeNIEHUs] CKOPOCTH U YCKOPEHUs IpoIlecca, 3aAaHHOTO POPMYIOH Uitk rpaduKoM.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. IlepBooOpa3Hble 3IEeMEHTApHBIX
¢bynkuwmii. [TpaBuna HaxoKIeHUS TIEPBOOOPA3HBIX.

WuTerpan. ['eoMerpudeckuii cMbIca HHTErpajia. Beruncinenne onpeaenéHHoro MHTerpaia mno
dbopmyne Herorona-Jleitbuuia.

[IpuMeHeHnne wuHTerpajna A HAXOXKICHUS IUIOINAZEed MJIOCKUX ¢uryp u oObEMOB
TreOMETPUUYECKUX TEIL.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHEHUH. MaTeMaTuyeckoe MOJeTHUpPOBaHUE
peasbHBIX MPOLIECCOB € TOMOUIbIO MU hEepeHIINATBHBIX YPaBHEHUH.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIDIYBJEHHBIA YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMU A



JIMUHOCTHBIE PE3YJIBTATBI

1)rpasxaaHcKoro BOCHUTAHMS:

C(hOPMHUPOBAHHOCTh  TPAXKIAAHCKOM  TO3WIMH  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBa, MPEACTABICHUE O MATEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHUH, MPOLIEAYp T'PakIaHCKOTO 001ecTBa (BBIOOPHI,
OTIPOCHI U JIPYrO€), yMEHNE B3aUMO/IECTBOBATH C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C MX
(GYHKIUSIMH W Ha3HAYCHUEM;

2)IaTpUOTHYECKOr0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTD POCCUICKON T'PaKTAHCKOW HMACHTUYHOCTH, YBKEHUS K TPOILIOMY H
HACTOAILIEMY POCCHICKOM MareéMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHHUSM POCCHUCKHX
MAaTeMaTuKOB M POCCUUCKOM MAaT€MaTUYECKOM IIKOJIbI, HCTIOJb30BAHUE ATUX JOCTUKEHUHN B IPYrUX
HayKaX, TEXHOJIOTUAX, c(hepax SKOHOMHKHU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW pOCCUIICKOTO Hapoia, COPMUPOBAHHOCTh HPAaBCTBEHHOTO
CO3HAHUS, DTUUECKOTO MOBEJACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKH
U JeSTEIHHOCTHIO YUEHOTO, 0CO3HAHNE JJUYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYIyIIEero;

4)3cTeTH4eCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUY, BKIIOYAsl ICTETUKY MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, pPEIICHHWH, pacCyXJICHUH, BOCHPUUMYHUBOCTL K MAaTEMaTHYECKUM AaCIeKTaM
Pa3IUYHBIX BHJIOB UCKYCCTBA;

5)¢pu3nvyeckoro BOCHIUTAHUA:

c(hopMUPOBAHHOCTH YMEHHUS MPUMEHSITh MaTEMaTHUECKUE 3HAHUS B HHTEpecax 3JI0POBOTO U
6e3omacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0POBOE MUTAHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyIsIpHas pu3ndyeckas akTUBHOCTH), (PU3UIECKOE
COBEPILIEHCTBOBAHUE IPU 3AHATHUAX CIIOPTUBHO-0310POBUTEIBHON AEATENBHOCTBIO;

6)TpPy10BOro BOCIMTAHMS:

TOTOBHOCTh K TPYIYy, OCO3HAHWE LIEHHOCTH TPYIOJIIOOUs, MHTEpPEC K Pa3IMYHbIM cdepam
podeccuoHaNbHON NIeATENbHOCTH, CBA3aHHBIM C MAaTEeMaTUKOM M €€ MPHIIOKEHUSMHU, yMEHUE
COBEpINIAaTh OCO3HAHHBIN BBIOOP Oymyiiei nmpodeccuu 1 peaqTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTreMaTHYeCcKoMy OOpa3oBaHHIO M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUHU BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYaCTHUIO B PELICHUU MPAKTHYECKUX 3a7ad
MaTe€MaTU4YeCKOM HAIPaBIECHHOCTH;

7)3K0JI0THYECKOr0 BOCIIUTAHUS:

Cc(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYIbTYpbl, TOHUMAaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKMX IIPOLIECCOB HA COCTOSHUE NPHUPOJHOM M COLUMAIBHOW Cpelbl, OCO3HAHUE
100aNbHOTO XapakTepa dKOJIOTHYECKUX MpoOiIeM, OpUEHTAIMs HA MPUMEHEHUE MaTeMaTHYeCKUX
3HAHM JJIs pelIeHHs 3a]1a4 B 001aCTH OKPYKAIOIIeH Cpeibl, INTAHUPOBAHUE MTOCTYIKOB U OLEHKU MX
BO3MOXKHBIX MTOCJEICTBUM 1711 OKPYKArOLIEH Cpe/bl;

8)IeHHOCTH HAYYHOTI'0 TO3HAHMSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOW NMPAKTHUKH, MOHMMAaHUE MaTeMaTHYeCKOW Haykd Kak chepbl demoBedueckoit
NEeSATENbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIs pa3BUTHUS LIMBUIIM3ALUHU, OBIA/ICHUE SI3bIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyIbTypOHM Kak CpEeACTBOM IIO3HaHUS MHpPA, TOTOBHOCTH
OCYLIECTBIISATh MPOEKTHYIO U UCCIEI0BATENBCKYIO ACSITENIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/1bHBbIE YHHBEPCAJbHbIE Y4eOHbIe 1eHCTBUS

ba3zoBbie JiornyecKkue 1eHCTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIC MPHU3HAKK MaTeMaTHYeCKHX OOBEKTOB,
MOHATHH, OTHOIIEHUN MEXIY MOHATHAMU, (GOPMYIUPOBATH OMPEICTICHHs MOHATHIA, YCTaHABINBAThH
CYIIECTBEHHBIH MPU3HAK KIACCU(PUKAIINN, OCHOBAaHUS IS O0OOIICHUS M CPAaBHEHHsI, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh, (OpPMYITUpOBaTh W MNPeoOpa3OBBIBATH CYXKACHUS: yTBEPAUTEIbHBIE U
OTpHILIaTeNIbHbIC, CIMHUYHbIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIATh MaT€Marn4ecKHe 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOPEUMsS B (paKTax,
JAHHBIX, HAOIIONEHUSX U YTBEPKACHUX, IPEATIarath KpUTEPUH ISl BBIABICHHS 3aKOHOMEPHOCTEN
U IIPOTUBOPEUHIA;

JieNlaTh BBIBOJABI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKM, JAEAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aK/IIOYEHUH, YMO3aKIIOUEHUI 110 aHAJIOTHUH;

IIPOBOAUTH CAMOCTOSITEJIBHO JIOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUH (IIpsIMblE U OT
IIPOTUBHOIO), BBICTPAUBaTh apryMEHTALIMIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, 0 00CHOBBIBATh
COOCTBEHHBIE CY)K/JICHUS U BBIBOJIBL;

BBIOMpATH CIIOCOO pemieHus yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BbIOMpATh HanboJIee MOAXOAAIINMN C YUETOM CaMOCTOSITEIbHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckme JeiicTBU:

HCIIOJIb30BaTh BOMPOCHI KAaK HCCIENOBATEIbCKUI MHCTPYMEHT IO3HaHUs, (GOpMYyIUpOBaTh
BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEYUE, NpoOIeMy, YCTaHABIUBaThb HCKOMOE U JaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJAUTH  CAaMOCTOSITENIbHO  CIUIAHWPOBAHHBIM ~ OKCIIEPUMEHT,  HCCIIEOBAaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro OOBEeKTa, SBJIEHHUS, IPOLECCa, BBISBICHUIO
3aBUCHUMOCTEN MKy 00beKTaMu, IBJICHUSMHU, TPOLIECCAMU;

CaMOCTOSITENIbHO (popMynHpoBaTh 000OIIEHUS U BBIBOABI 10 PE3ylbTaTaM IMPOBEAEHHOTO
HaOJIONIEHNs, UCCIIEI0BAaHNUs, OLIEHUBAaTh JOCTOBEPHOCTh IOJYYEHHBIX PE3YIbTAaTOB, BHIBOJOB U
00001IEHHN;

MIPOrHO3UPOBATh BOBMOKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUraTh MPEINOJIOKEHHS O €T0
Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISABIIATh NeGUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa HA BOMPOC U UIf
pELIeHNs 3a/1a4u;

BbIOUpAaTh  MH(OpMALMIO U3  HUCTOYHUKOB  pA3IM4YHBIX  THUIOB, AaHAJIM3UPOBATH,
CHCTEMaTU3UPOBaTh U MHTEPIIPETUPOBATh HH(POPMALIMIO pa3IMUHbIX BUIOB U (POpM Mpe/cTaBIeHMS;

CTPYKTYypUpOBaTh MHPOPMALMIO, IPEACTABIATh €€ B pa3IuuHbIX (hopMax, UIUIFOCTPUPOBATH
rpagu4ecku;

OLIEHUBATh HAJI&KHOCTh HHPOPMALIUH 110 CAMOCTOATENIBHO C(HOPMYITNPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE yYeOHblIe 1eHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYIUPOBaTh CYKIECHUS B COOTBETCTBUU C YCIOBHUAMU M IEISIMU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPA)XaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHBIX TEKCTAaX,
JlaBaTh MOSICHEHHUS 10 XOAY PELICHMs 3a1a4l, KOMMEHTUPOBATh I10JIy4YE€HHBIN PE3YIIbTAaT;

B XOJle OOCYXKJEHHUs 3aJaBaTh BOINPOCHI IO CYILECTBY OOCY)XTaeMOW TeMbl, MPOOJIEMBI,
pelaeMo 3a1add, BBICKA3bIBaTh WJCH, HALICJICHHbIE HA IIOMCK DPELIEHUS, CONOCTAaBIATh CBOU
CYKJCHHUS C CYXKJACHUSAMH JAPYTHX YYaCTHHKOB JAManora, oOHapyXHUBaTh pa3jiidMe U CXOACTBO
MO3UILIMMHA, B KOPPEKTHOH (hopme opMynTupoBaTh pa3HOINIACUS, CBOM BO3PAKEHHUS;

IIPEACTABIATh PE3YAbTaThl PEIIEHUS 3a/aud, HSKCIIEPUMEHTA, HCCIEA0BaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hopMmar BBICTYIUIEHHUS C Y4ETOM 3ajad Mpe3eHTaluu U 0CoOOeHHOCTeH
ayaUTOPHH.

PerynsiTuBHBIC yHUBEpCaJbHbIe y4eOHbIE 1eiCTBHUA

Camoopranusanus:

COCTaBJIATH IUIaH, AJNTOPUTM pelIeHHUs 3aJadd, BBIOMpaTh CIOCOO peleHus ¢ Y4EToM
UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTUPOBATh
BapHUaHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OPMAIIHIH.

CaMOKOHTPO/Ib, SMOLMOHAIbHBIN HHTEJICKT:



BJIAJICTh HAaBBIKAMU MTO3HABATEILHOM pedIeKCHU Kak OCO3HAHUS COBEPIIAEMBIX JCHCTBUHA U
MBICTMTEIBHBIX MPOLECCOB, UX PE3YAbTATOB, BIIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yabTrara pellieHns MaTeMaTHueCcKo 3a1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU pPEIICHHWU 3a/laud, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3YJbTaTa IENN M YCIOBUAM, OOBSCHATH MPUYUHBI JOCTHKEHHS
WIA HEJOCTW)KEHUS  PE3YyJbTaTOB  JICATENLHOCTH, HAXOAWTh OIIMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIB30BaTh MPEUMYINECTBA KOMAHJIHON W WHAMBHUIYAIbHON pabOTHI MpHU
pelieHny y4eOHbIX 3aj1ay, IPUHUMATh 1IeJIb COBMECTHOM JI€ATEIbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOM palOThI, pacpeessiTh BUJIbl pabOT, 10roBapuBaThCs, 00CYKIaTh MPOILIECC U PE3YNIbTAT
paboThl, 000011aTh MHEHHU ST HECKOJIBKUX JIFONIEH;

y4acTBOBaTb B TIpyNnoBbIX (opmax paboThl (0OCykIeHHs, OOMEH MHEHHH, «MO3rOBbIE
LITYPMBI» U UHBIE), BBHIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEUCTBUS C APYTUMU
YJIeHaMU KOMAaH/[Ipl, OIICHMBAaTh KadeCTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT IO KPUTEPUSM,
c(hopMyITHMpOBaHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

MHNPEAMETHBIE PE3VJIBTATbBI

K xonny oOyuenuss B 10 kJacce oOydaromuiicss MOJYYUT CIEQYIONIME MpeIMeTHbIE
pe3ynbTaThl MO0 OTAETBHBIM TeMaM palouell mporpammbl yueOHOro Kypca «AusreOpa M Hayaia
MaTeMaTUYeCKOr0 aHaAIIN3a»:

Yucsia ¥ BBIYUCICHHUS:

CBOOOZHO ONEpPHPOBATh MOHATHSIMM: PAllMOHAIBHOE YHUCIIO, OECKOHEUHasl MepuoandecKas
IpoOb, MPOLEHTHI, UPPALUOHAIBHOE YHUCIIO0, MHOXKECTBA PALMOHAIBHBIX U AEHCTBUTEIBHBIX YUCEI,
MOJZYNIb IECTBUTEIIBHOTO YNCIIA;

IMPUMEHATH IPOOU M MPOLEHTHI AJIS PeIleHUs NMPHKIAIHBIX 3aad U3 Pa3IUdHbIX OTpacien
3HAHUU U peaIbHOM )KU3HH;

IPUMEHATh NPUOMMKEHHBIE BBIYMCICHUS, IpaBUJIA OKPYIICHMS, IPUKUIKY M OLIEHKY
pe3ynbTaTa BEIYHCICHUN;

CBOOOZHO ONEpPUPOBATH IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOXOAAIYI0 (OopMy 3amMcu JEHCTBUTENBHBIX 4YMCEN A PELIeHUs MPaKTUYeCKHX 3aJad U
IIPEICTABICHUS JaHHBIX;

CBOOOIHO OIIEpUPOBATh NOHATHEM: apU(PMETHUECKU KOPEHb HATYpalbHOM CTENEHH;

CBOOOHO OIIEpUPOBATh NOHATHEM: CTENEHb C palliOHAILHBIM [10Ka3aTesIeM;

CBOOOZHO ONEpPUPOBATh HOHATHAMU: JiorapudM 4YHUCIA, JAECATUYHBIE M HaTypajlbHbIC
Jorapudmer;

CBOOOZHO ONEpPUPOBATH MOHATUSAMM: CHHYC, KOCHHYC, TaHICHC, KOTAHI'€HC YHCIJIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUSAMU: APKCHHYC, aDKKOCUHYC M apKTaHI'€HC YHMCIJIOBOIO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATh MOHATHSMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO, PAaBHOCHIIbHbBIE
YPaBHEHUS U ypaBHEHUS-CIIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA;

IPUMEHATh DPA3JIMYHBlE METOABl pELICHHS palMOHAIBHBIX M JAPOOHO-pAllMOHATIBHBIX
YPaBHEHUH, IPUMEHATb METOJ NHTEPBAJIOB JJIsl PELIEHNS] HEPAaBEHCTB;

CBOOOZIHO ONEpUpPOBaTh MOHATUAMHU: MHOTOWIEH OT OJHOM NEepeMEHHOH, MHOTOWIEH C
LEJIBIMA KO3 PUIHEHTaMH, KOPHU MHOTOYIECHA, IPUMEHATH JeJIeHHe MHOTOUJICHa HA MHOTOWIEH C
ocTaTkoM, Teopemy besy u Teopemy Buera nns pemenus 3anad;

CBOOOZHO ONEepUpoBaTh MOHATHAMU: CHCTeMa JIMHEMHBIX YpaBHEHWH, MarpHIa,
OTIPEAEIUTENIb MAaTPULIBI 2X2 U €r0 TEOMETPUUYECKUI CMBICT, HUCII0JIb30BaTh CBOMCTBA ONPENEIUTENSA
2x2 Ui BBIYMCIIEHUS €r0 3HAUEHUs, IPUMEHSTh ONPEACIUTENN A PELIEHHUS] CUCTEMBI JTMHENHBIX
YPaBHEHUH, MOJEIMPOBATH PEAIBHBIE CUTyallUM C IIOMOILBIO CHCTEMBl JMHEWHBIX YpaBHEHHH,



HCCIIEZIOBATh TIOCTPOEHHBIE MOJIEIM C IOMOUIBI0 Marpull U OIpPENeNUTeNe, UHTEPIPETUPOBATH
IIOJIy4CHHBIN pe3yibTar;

MCIIOJIb30BaTh CBOMCTBA ICHCTBHIA C KOPHSAMHU JUII TPe0Opa30BaHus BBIPAKCHUN;

BBIMIOJIHATE ~ NPEOOpa3OBaHMs  YHCIOBBIX  BBIDAKCHHUH, COJAEPXKAIIMX  CTENEHH C
palOHAIbHBIM [10KA3aTENIEM;

MCIIOJIB30BaTh CBOMCTBA JIoTapu(MOB [T IpeoOpa3oBaHus Jorapu(MUIECKUX BEIPAKECHUH;

CBOOOHO OTIEPUPOBATH MOHATUSAME: UPPAIIMOHATBHBIEC, TOKA3aTEIbHBIC H JIOTapH(PMUIECKHE
YpaBHEHHUS, HAXOJUTh WX PEUICHHUS C MOMOIIBI0 PABHOCHIIBHBIX IE€PEXOJ0B MWIIM OCYHIECTBIISAS
IIPOBEPKY KOPHEW;

INPUMEHSATH  OCHOBHBIE  TpUTOHOMeTpHuUeckue  (opmynbl s mpeoOpa3oBaHUs
TPUTOHOMETPHYECKUX BBIPAKEHUI,

CBOOOJIHO  ONEPUPOBATH TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE, INPUMEHSATH
Heo0xouMble (POPMYIIBI JJISl PELIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX ypaBHEHUI;

MOJIEIMPOBATh PeAJIbHbIE CUTYAI[UH Ha SI3bIKE alreOphl, COCTABIATh BBIPAXKEHUS], YpaBHEHUS,
HEpaBEHCTBA 10 YCIOBUIO 33/1a41, UCCIIEN0BATh NOCTPOEHHBIE MOJIENIN C UCIIOIB30BAHUEM arllapara
anreopsl.

DyHKIUHN U TPaQUKH:

CBOOOJIHO ONEpPUPOBATh MOHATHAMH: (DYHKIUS, CIOCOObI 3alaHusl (YHKIUHU, B3aUMHO
oOparHble (QYHKIUH, KOMOO3MLMS (YHKIMM, rpaduk QYHKIUH, BBINOJHATH 3lIEMEHTapHbIE
npeoOpa3oBaHus rpaduKoB PyHKIUI;

CBOOOJIHO ONEPUPOBATh MOHATUSMHU: OO0JACTb ONPEIENEHUST M MHOXKECTBO 3HAYCHUH
¢byHKIMH, HYTH (PYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMHU: YETHBIE U HEUETHbIE (YHKIMHM, NEPUOJUYECKUE
(YHKITUHU, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMbl © MUHUMYMBI (DYHKITUH, HAUOOJIBIIIEE
Y HaMMEHbIlIee 3HaYeHNEe (PYHKIIMU Ha IPOMEXYTKE;

CBOOOZHO OINEpUPOBaTh MOHATUSAMH: CTENEHHas (YHKUUS C HATYpaJbHBIM M LEIbIM
HoKa3aresneM, rpauk CTeNeHHOM (PYHKIMY C HaTypaJbHbBIM U LIEJIBIM IIOKa3aTeneM, Tpaguk KOpHs n-
oM cTeneHu Kak (PyHKIMKU 0OpaTHON CTENEHH ¢ HaTypallbHbIM MOKa3aTelIeM;

ONEpUpOBATh MNOHATHAMM: JIMHEHHas, KBaJgpaTU4yHas MW JpoOHO-IMHEWHHas (yHKuuwH,
BBITOJIHATH 3JIEMEHTApHOE UCCIIEIOBAHNUE U TOCTPOECHUE UX IPa(PUKOB;

CBOOOZHO ONEpPHPOBATh MOHATHSAMM: IOKa3aTelabHas M Jorapudmuyeckas (QyHKUHMH, HX
CBOMCTBA U IpaMKH, UCIOIb30BaTh UX I'paUKu ISl pellieHHs] ypaBHEHUH;

CBOOOZHO OIEpPUPOBaTh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIIPE/IEIECHUE
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIIOBOIO apryMEHTa;

UCIOJb30BaTh Tpaguku (YHKUUH U1 MCCIENOBaHMs IPOLECCOB M 3aBUCUMOCTEH NpHU
peleHnH 3a7ad M3 JIpYyruX Y4eOHbIX NPEIMETOB M pPealbHON KHU3HH, BBIpaXKaTb (GopMyliaMu
3aBHCUMOCTHU MEX/Y BEJIMUMHAMU;

Hauvana maTtemaTn4eckoro aHajim3a:

CBOOOZHO OIEpUPOBaTh MOHATHUAMU: apudMeTHyeckas M TIeoMeTpudecKas Iporpeccus,
0eCKOHEYHO YOBIBAIOIIAs I'€OMETpPUYECKasi MPOrpeccHsi, JUHEHHBbI M HKCIIOHEHLHUAIbHBIM POCT,
(bopmyna CI0XKHbBIX IPOLIEHTOB, UMETh IPEACTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh MIPOTPECCUN IS PELICHNUs pealbHbIX 3a/1a4 IPUKJIIAHOTO XapaKTepa;

CBOOOZHO  OMNEpUpOBaTh  MOHATHUSAMHU:  HOCJIENOBAaTENBHOCTh,  CIOCOOBI  3aJaHMs
IIOCJIE0BATENBHOCTEH, MOHOTOHHBIE W OTPaHUYEHHBIE TOCIEN0BATEIBHOCTH, MOHUMATh OCHOBBI
3apOoXKJICHHS] MaTEMaTUYECKOTO aHAIM3a Kak aHaJIn3a OECKOHEYHO MaJbIX;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH: HENpepbIBHbIE (YHKIUH, TOUYKHU paspbiBa Ipaduka
(GYHKIIMM, aCUMITOTHI Ir'paduka QyHKINH;

CBOOOZHO OINEpHpOBaTh MOHATHEM: (YHKLUS, HENpepblBHAas Ha OTpe3Ke, NPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (DYHKLMI JJIs peIIeHus 3a/1a4;

CBOOOIHO ONEPHPOBATH MOHATHIMU: MIE€PBasi U BTOpast MPOU3BOHBIE (PYHKIINH, KacaTelbHast
K rpaduKy QyHKIHH,



BBIUUCIIATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMIO3HLMHU IBYX (DYHKIUH,
3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIMIA;

HCIOJIb30BaTh FTEOMETPHUCCKUI M (PU3UYECKUI CMBICI MPONU3BOIHON JJIS pEIICHUS 3a/1a4.

MHoxecTBa H JIOTHKA:

CBOOOHO OTIEPUPOBATH MOHATUSIMH: MHOXECTBO, OTIEPAIIMU HaJl MHO>KECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnapar Uil ONMCAHUS PEATbHBIX IPOLIECCOB U
SIBJICHHUM, TIPU PEIICHUN 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OIEPHUPOBaTh TOHATHAMHU: OIpENCIICHUe, TeopeMa, YypaBHEHHE-CIIEACTBUE,
CBOMCTBO MareMaTH4eCKOro 0OBEKTA, J0KA3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUSI U HEPABEHCTBA.

K konmy oOyuenus B 11 kJacce oOyuaroumuiics MHOJYYUT CJEIYIOIIME IPEJIMETHBIE
pe3ynbTaTel MO OTACIBHBIM TeMaM pabodeld MporpaMMbl y4eOHOTO Kypca «AnreOpa W Hayana
MaTE€MaTH4YeCKOTO aHAIIN3ay:

Yucsia ¥ BBIYUCJICHUS:

CBOOOJIHO ONEPUPOBATh MOHITUSIMU: HaTYypaJbHOE U 1I€JI0€ YUCII0, MHOKECTBA HAaTypaJIbHBIX
M TEJBIX YHCEeJI, UCMOJIb30BaTh NMpu3Haku jaenumoctu nensix uncesn, HOJI u HOK nHarypambHbIX
yyucen IS PelIeHUs 3aa4d, IPUMEHATh aNroput™ EBknnaa;

cBOOOJIHO ONEPUPOBATH TIOHATUEM OCTATKa MO MOAYIIO, 3alMCHIBATh HaTypajlbHbIE YKCIa B
Pa3INYHBIX MO3UIIMOHHBIX CHCTEMAX CUHUCIICHNUS;

cBOOO/IHO OTIEPUPOBATH MOHITUSIMH: KOMIIJIEKCHOE YHCJIO U MHOXKECTBO KOMIUIEKCHBIX YHCEN,
MPEJCTaBISATh KOMIIJIEKCHBIE YMCIa B aJireOpanueckoil 1 TPUTOHOMETpHUUYECKoi (hopMe, BBITIOIHATh
apudmeTnyecKre onepauy ¢ HUIMU U U300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

cBOOO/IHO OTIEPUPOBAThH MOHATUAMU: UPPALIMOHAJIbHBIE, TOKa3aTeNbHbIE U JJOrapupMUIecKre
HEPABEHCTBA, HAXOJUTh UX PEUICHHS C TOMOIIBIO PABHOCHUIIBHBIX IIEPEXOIOB;

OCYILECTBIIATh OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO ONEpPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSThH
HeoOxoauMble (OPMYIIbI 7Sl PEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEpUpPOBaTh MOHATHSIMU: CHCTEMAa U COBOKYNHOCTb YPaBHEHMH M HEPABEHCTB,
PaBHOCHWIIBHBIE CHCTEMBI M CHCTEMBI-CIECICTBUSA, HAXOJUTh PEUICHHUS CHUCTEMbl U COBOKYITHOCTEH
palMOHAIbHBIX, HPPALIMOHAIIBHBIX, IOKA3aTEJIbHBIX U JIOIapU(PMHUUECKUX YPABHEHUN U HEPABEHCTB;

pemiaTh  palMOHAJbHbIE, HUpPpalMOHAIbHBIE, IOKa3aTelbHble, Jorapu@MUUYecKue U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIUE MOLYIU U IIApaMeETPhI;

IIPUMEHATH TpaprueCcKue METObI AJIs PELICHHUs YpaBHEHUI U HEPABEHCTB, a TaKXKe 3a/1ay ¢
napaMeTpamu;

MOJIEJIUPOBATh PeabHbIC CUTYALUU Ha A3bIKE aJreOpbl, COCTABIATh BBIPAKEHUS, yPAaBHEHUS,
HEPABEHCTBA M MX CHCTEMbl [0 YCIOBHIO 3a/laud, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BaHUEM aMIapara ajareopbl, HHTEPIPETUPOBATh MOIYYCHHBII pe3ylbTar.

DOyHKUUH U TPapuUKU:

CTPOUTh TpaUKH KOMMO3ULMM (PYHKUIUH C MOMOIIBIO 3JIEMEHTAPHOIO MCCIEAOBAHUS U
CBOWCTB KOMIIO3ULIUM IBYX (DYHKLUH;

CTPOMUTBH T'€OMETpUUYECKUE 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPAWHATHOM IUIOCKOCTH;

CBOOOIHO ONEPUPOBATh MOHATUSAMU: I'pa)UKU TPUTOHOMETPHUECKUX (DYHKLUH;

NPUMEHATH (PYHKLNU 7151 MOJIETIMPOBAHUS U UCCIIEIOBAHMS PEATIbHBIX MTPOIIECCOB.

Hayana MaTeMaTn4ecKoro aHajusa:

HCIOJIb30BaTh MPOU3BOIHYIO JUIS HCCIIEN0BaHMs (PYHKIIMHM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXoJUTh HauOoJIbIlIee U HAaUMEHbIIIee 3HaueHUs (PYHKIIMU HETIPEPhIBHOM Ha OTpPE3Ke;

HCIIOJIb30BaTh IIPOU3BOHYIO Il HAX0XK/IEHUS HAWIY4IIEro PEIeHNs B IPUKIAIHBIX, B TOM
YHUCJIE COLMAIbHO-DKOHOMHMUYECKHUX, 3aJadax, Uil OIPENEICHUsI CKOPOCTH U YCKOPEHHs Ipoliecca,
3aJJaHHOTO (popMyIoi niH rpaduKoMm;

CBOOOIHO OINEpUpOBaTh MOHATHSIMU: MEPBOOOpa3Hasi, ONpeaeNEéHHbIA HHTErpasl, HaX0IUTh
NepBOOOpPa3HbIe AIEMEHTAPHBIX (PYHKUUH U BBIYUCIATH HHTErpai o Gpopmyne Herotona-JleiiOnuna;

HaXOJMTh TUIOMIAAN TUIOCKUX (QUTYP U 0OBEMBI TEJ C TOMOIIBI0 HHTErpaa;



UMETh TMPEJICTABICHHE O MareMaTHYeCKOM MOJCIUPOBAHUM HAa IPUMEpPE COCTABJICHUS
muddepeHInanbHBIX YPABHCHHIA,

peuate NpUKIaAHbIE 3a7a9d, B TOM YHCJIEC COIMAIBLHO-PKOHOMHUYECKOTO U (PU3UIECKOTO
Xapakrepa, CpeACTBAMH MaTEeMaTHUECKOTO aHaIH3a.



TEMATHUYECKOE IIVTIAHUPOBAHMUE 110 AJI'EBPE 1 HAHAJTAM MATEMATHUYECKOI'O AHAJIN3A

10 A KJACC - YIUIYBJIEHHBIA YPOBEHDb

KounuyecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu(poBbIe
Ne i/ P Konrtpoasnsie | IlpakTHyecku (1dpp )
NMPOrpaMmblI Bcero o0pa3oBare/ibHbI€e
padoTshI e padoThbI JlaTa usydennst pecypebi
MHO0K€eCTBO /e CTBUTENbHBIX 24 1
4uces. MHOTOYJIEHBI. Bubnuroreka [IOK
1 PanyoHasnbHbIe ypaBHEHUS U https://m.edsoo.ru/7f417
HepaBeHCTBa. CUCTEMBI af8
JIMHEMHBIX YPaBHEHU N
®dyHkuuu U rpadpuku. CTeneHHas 12 1 bubmuoteka LIOK
2 bYHKLMA C 1eJIbIM TOKa3aTeseM https://m.edsoo.ru/7f417
af8
ApudmeTndeckuit KopeHb n-oi 15 1 bubmuoteka [{JOK
3 creneHu. UppanuroHaibHble https://m.edsoo.ru/7f417
ypaBHEHUS af8
[TokazaTesbHass QyHKIHUS. 10 1 bubmuoreka [IOK
4 [TokazaTesibHble ypaBHEHHUS https://m.edsoo.ru/7f417
afd
Jlorapudmuueckass pyHKLUS. 18 1 bubmuoteka [IOK
5 Jlorapupmuyeckre ypaBHeHUs https://m.edsoo.ru/7f417
af8
TpuroHomeTpuyeckue 22 1 bubmuoteka [IOK
6 BbIpaXKEHUS U YpaBHEHHUS https://m.edsoo.ru/7f417
af8
[locnenoBaTe/IbHOCTH U 10 1 bubmnoreka [IOK
7 porpeccuu https://m.edsoo.ru/7f417

af8
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HenpepriBHbIE QyHKIUU. 20 1 bubmuotreka LIOK
8 [IpousBoaHast https://m.edsoo.ru/7f417
af8
[ToBTOpeHUE, 060061IEHHE, 5 2 bubaunoreka [IOK
9 cUcTeMaTH3alua 3HaHUH https://m.edsoo.ru/7f417
af8
OBIIEE KOJIMYECTBO YACOB I10 136 10
[TPOTPAMME
TEMATUYECKOE IIJIAHUPOBAHME no aareépe n nauanam anaansa 11 KJIACC (YIJIYBJIEHHBI YPOBEHB)
KosinuecTBo 4yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHue pa3/iesoB u (undposbie)
KonTpoabnsbie | IlpakTHyeckn
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaresibHbIE
padoThbI e padoTbI Jlata usyuenns | pecypenr
HUcciegoBanue QyHKIUH C 22 1 bubmoreka [IOK
1 IOMOIIBIO MPOXU3BOHOM https://m.edsoo.ru/7f417
af8
[TepBooGpa3Has U UHTerpasl 12 1 bubmuoreka ITOK
2 https://m.edsoo.ru/7f417
afd
'paduku 14 1
TPUTOHOMETPUYECKHUX Bubmmorexa [OK
3 PYHKIMH. https://m.edsoo.ru/7f417
TpuroHomeTtpuyeckue af8
HepaBeHCTBA
WppalyoHabHbIE, 24 1 BubGmorexa IIOK
4 MOKa3aTE/IbHBIE 1 https://m.edsoo.ru/7f417
JorapudMuvecKue af8
HepaBeHCTBA =
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KoMmniekcHble uncia 10 1 Bubnroreka ITOK
5 https://m.edsoo.ru/7f417
afg8
HaTypasibHble U Liesible YU cIa 10 1 Bubiroreka ITOK
6 https://m.edsoo.ru/7f417
afg8
CucTeMbl paliMoOHabHbIX, 12 1 BuGmmorexa [OK
7 MppanMoHaJIbHRIX https://m.edso0.ru/7f417
NoKa3aTeJIbHbIX U
JjorapudMuUYeCcKUX YypaBHEHUH afg
3ajjauu c napaMeTpaMu 16 1 bubmoreka [IOK
8 https://m.edsoo.ru/7f417
afg8
[ToBTOpEHUE, 0600IIIEHHE, 16 2 bubnuoreka ITOK
9 CUCTEMaTHU3alKs 3HAHUH https://m.edsoo.ru/7f417
afg8
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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