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INOACHUTEJIBHAS 3AIINCKA

VY4eOHblit Kypc «Alredpa M Hayaia MaTeMaTHYEeCKOro aHaIu3ay SIBJISIETCS OJHUM W3
HanboJiee 3HAYUMBIX B MPOrpaMMeE CPEIHETO OOIIero oOpa3oBaHUSs, MOCKOIBKY, C OJHOMN
CTOPOHBI, OH 00€CMeYrBaeT MHCTPYMEHTAIbHYIO0 0a3zy Jid M3Y4YEHHs] BCEX €CTECTBEHHO-
HAy4HbIX KyPCOB, a C IPYTOil CTOPOHBI, POPMUPYET JIOTUUECKOE U A0CTPAKTHOE MBIIIJIEHUE
oOy4Jaromuxcs Ha ypoBHE, HEOOXOJUMOM JJIsi OCBOEHUSI MH(POpPMATHKH, 0OIIECTBO3HAHMUS,
UCTOPUU, CJIOBECHOCTM MW JAPYrMX AUCHUIUIMH. B pamkax panHoro y4yeOGHOro Kypca
OOyJarolrecs: OBJAJACBAIOT YHUBEPCATbHBIM SI3IKOM COBPEMEHHOW HAyKH, KOTOpas
dbopmyIUpyeT CBOU IOCTUKEHHUS B MaTeMaTH4eCcKoi (popme.

YueOHbIN Kypc anreOpbl U Hayall MATEMaTUYECKOTO aHaIN3a 3aKiIabIBaeT OCHOBY JIJIs
YCHENIHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XUMHH, OWOJIOTHH, MOHHUMAaHUS OCHOBHBIX
TEeHJICHIIUN Pa3BUTHSI SKOHOMUKHU U OOIIECTBEHHOW KU3HH, MMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIH30BATh UX IS
JManbHEHero oOpa3oBaHUsT M B TMOBCEJAHEBHOW XU3HU. B TO ke Bpemsi OBIajieHUE
aOCTpaKTHBIMU W JIOTHYECKH CTPOTMMH KOHCTPYKIIMSMU alareOphl M MaTeMaTHYeCKOTO
aHalM3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKJCHUS C TIOMOIIBIO HWHAYKIIMM U paccyXaaTb JICAYKTHUBHO,
UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue U aHaloruto, popmupyer
KPEAaTUBHOE U KPUTHUUYECKOE MBIILICHHE.

B xone n3ydeHus yueOHOro Kypca «AnreOpa U Hadaja MaTeMaTHYECKOrO aHAIU3a»
oOy4Jaromniyecs: MoJy4aroT HOBBIA OMBIT PEHICHHS MPUKIATHBIX 3a/1ad, CaMOCTOSTEIbHOTO
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIETIEH PEaIbHBIX CUTYAIlMil, HHTEPIPETAIIUU MTOTYyYEHHBIX
pELICHMI, 3HAKOMATCS C IPUMEPAMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE
U UCKYCCTBE, C BBIJAIOIIMMUCI MAaTEMATUUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

YyebHblli Kypc 00JafaeT 3HAYUTEIbHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPbBIN
peanu3yeTcsl Kak 4yepe3 y4eOHbIN MaTepHall, CioCOOCTBYIOMUN (HOPMUPOBAHUIO HAYUYHOTO
MHUPOBO33pEHHUsA, TaK M 4epe3 crneuupuky ydyeOHON JeATEeIbHOCTH, TpeOyromen
NPOJIOJDKATEIPHON KOHLIEHTPAllMM BHUMAaHUS, CAMOCTOSITEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYEHHBIN Pe3yJIbTar.

B ocHOBe MeToaMKK 00yueHus anredpe U HavajgaM MaTeMaTUYeCKOro aHaIM3a JICKUT
JeATEeTLHOCTHBIA TPUHITUT OO YICHHS.

B crpyktrype yudeOHOro kypca «Anredpa ¥ Hayajia MaTeMaTHYECKOTO aHaU3a»
BBIJICJICHBI CJIEAYIOIIME COJEP)KAaTEeIbHO-METOINYECKUE JUHUM: «Hucna u BBIYMCICHUS,
«Dyuknun u rpadukuy, «YpaBHEHHUS W HEpaBeHCTBa», «Hauama maremMaTH4ecKoro
aHanu3a», « MHOXXeCcTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOINYECKUE JIMHUN
U3Yy4aloTCs Ha MPOTSHKEHUH JIBYX JIET 00yUYeHHUs Ha YPOBHE CpeHero ooiiero oopasoBaHus,
€CTECTBEHHO JOMOJHSS JPYyr JApyra M TIOCTENEHHO HACHIAsACh HOBBIMU TEMaMH H
pasnenamu. JlaHHBIA Yy4eOHBIA KypC SIBISICTCS MHTETPATUBHBIM, MMOCKOJIBKY OOBEAWHSET B
cebe coJep)KaHWE HECKOJbKMX MaTEeMaTUYEeCKUX [HUCLUMIUIMH, TaKuX Kak anreopa,



TPUTOHOMETPHS, MATEMATUUECKUM aHAIU3, TEOPUSI MHOXKECTB, MaTEMAaTHUYECKasl JIOTUKA U
npyrue. Ilo wmepe Toro kak oOydwaronuecs OBJajeBaloT BcE€ Oosee MIMUPOKUM
MaTEMaTUYECKUM almnaparoM, Y HUX MOCJIeI0BATEIbHO (DOPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJCNb peaJbHOM CHUTyalluu, MPUMEHATH 3HAHUS,
MOJYUYCHHBIE TIPU HU3YUYEHUH Y4eOHOTO Kypca, JUIsl PEIICHHS CaMOCTOSITEIILHO
chopMyIMPOBAaHHON MaTEeMaTHYECKOM 3a/1auH, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenbHO-METOAMYECKAasT JUHUS «Yuclia W BBIUMCICHUS»)  3aBEpIIACT
dhopMupOoBaHUE HABBIKOB MCIIOJIb30BAHUS JACHCTBUTEIIBHBIX YHCEN, KOTOPOE ObLIO HA4YaTo
Ha ypOBHE OCHOBHOro o01iero obpazoanus. Ha ypoBHe cpenHero oOrmiero odopa3oBaHuUs
ocoboe BHHMaHHE yaAenseTcss (HOPMUPOBAHUIO HABHIKOB PalMOHAJIBHBIX BBIUYHUCICHUH,
BKJIIOYAIOIINX B c€0s MCIOJB30BAHUE PAMYHBIX (HOPM 3alMUCH YHUCiIa, YMEHUE JeIaTh
MPUKHUAKY, BBINOJHATh MPUOIMKEHHBIE BBIUMUCICHUS, OIEHHUBATh YMCIOBBIE BBIPAKECHUS,
paboTrath ¢ MaTEeMaTHYECKUMHM KOHCTAaHTaMH. 3HAKOMBbIE OOYy4YaloIMMCS MHOXECTBA
HaTypajbHbIX, UEJbIX, pPAUOHAIBHBIX W JCHCTBUTENBHBIX YHCEN JIONOJHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4HCel. B KakaoM M3 3THUX MHOXECTB PacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My criel(puYecKre 3aJauu 1 ONepaluu: JAeJIeHUEe Haleao0, ONepUpOBaHUE
OCTaTKaMHW Ha MHOXECTBE IIEJIbIX YHCEN, OCOOble CBOMCTBA pAIlMOHANBHBIX U
UPpAIMOHATFHBIX YHCEN, apu(METHUECKHe OIepanuu, a TakKe HW3BJICUCHUE KOPHS
HaTypaJbHOM  CTENEHM Ha  MHOXKECTBE  KOMIUIEKCHBIX  uucel.  brmaromaps
MOCJIEAOBATEILHOMY PACIIMPEHUIO Kpyra UCIHOJIb3YEeMbIX YHCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX TPUMEHEHUS JUIA peUIeHUsS Pa3IMYHbIX 3a7a4  (GOpMHUPYETCsS
MPEJCTABICHHE O €AUHCTBE MAaTEMATHUKU KaK HAayKHM U €€ pOJu B MOCTPOCHUM MOJENEH
peaIbHOr0 MHUPA, IMPOKO UCIOIB3YIOTCS 0000IIeHe U KOHKPETH3aIHU4.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PeaU3yeTcs Ha MPOTSHIKEHUH BCETO OOydeHUs
Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOIBKY B Kaxaom pasjaene [IporpamMmbr
MPEIYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3alad. B pe3ynbraTte oOyyaromuecs
OBJIQJICBAIOT PA3IMYHBIMM METOJIaMH PEIICHUS] PaAlUOHAIBHBIX, HPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JOTapu(PMUUECKUX U TPUTOHOMETPHUYECKUX YpPaBHCHUH, HEPABEHCTB U
CUCTEM, a TakKXke 3aJay, coJepxamux mnapaMmerpbl. llonyyeHHblE yMEHHSI UIMPOKO
UCTIONB3YIOTCA MPU UCCICTOBAaHUM (YHKIHMI C MOMOINBIO MPOU3BOJHON, MPHU PEIICHUU
NPUKIAJHBIX 3aJlad W 33Jlad Ha HaxO0XKJACHUE HauOOJBIIMX U HAUMEHBIIUX 3HAYCHUUN
dbyukuu. JlaHHas cojaepkaTelbHas JMHHUS BKIIOYAeT B ceOs Takke (OpPMHUPOBAHUE
YMEHUW  BBIIOJNHATH pacu€Thl 1O QopMysiaMm, MpeoOpa3oBaHUsl PAIMOHAIBHBIX,
UppalMOHAIbHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUN, a TAK)KE BRIPAKEHUM, COIepIKaIIUX
cTereHn u JiorapudMel. biaromapst U3y4eHUI0 aaredpanvyeckoro marepuana MpOUCXOAUT
JanbHENIIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIIICHUS OOYYaroIIMXCs,
(GbOpMHPYIOTCS HaBBIKH JIEYKTUBHBIX PAacCyKIEHUH, pabOThl C CHMBOJBHBIMU (HhOpMamH,
MPEJCTABICHHUS] 3aKOHOMEPHOCTEM M 3aBUCUMOCTEl B BHUJE PABEHCTB U HEPABEHCTB.
Anrebpa mnpeniaraet S(QQEeKTHBHbIE HWHCTPYMEHTBHI Il PEIICHUS TMPAKTUYECKUX U



€CTECTBEHHO-HAYYHbIX 3aJlay, HArJIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa
HayKH.

ConepxarenbHO-MeTOUYEeCKas TUHUS «DYHKIMU U TpadUKim» TECHO MEeperieTacTcs
C JIpyTUMH JIMHUSMHU Y4eOHOTO Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3adaéT
MOCJIEAOBATEIIBHOCTh M3y4e€HUs Marepuana. H3ydeHue CTENneHHOW, IT0Ka3aTelIbHOM,
JorapuMUUECKOW W TPUTOHOMETPUUYECKHX (DYHKIMI, WX CBOWCTB U TpapUKOB,
WCITOJIh30BaHWE (PYHKITUHN JIJIST pEIICHUS 3a/1a49 U3 IPYTUX yIeOHBIX TPEIMETOB U PEATbHON
KU3HU TECHO CBS3aHO KaK C MaTeMAaTHYECKUM aHAJIU30M, TaK U C PEIICHUEM YpPaBHCHUH U
HepaBeHCTB. [Ipu aToM Gonblioe BHUMaHUE ynenseTrcs GOpMUPOBAHUIO YMEHUS BhIPAXKATh
dbopMmyramMu 3aBUCUMOCTH MEXKIY Pa3IMYHBIMU BEIUYWHAMHU, HCCIIEIOBATH MOJYyYCHHBIE
(GyHKUHMH, CTpOUTHh HMX Tpaduku. Matepuan 3TOW COAEpKATEIbHOM JIMHUM HALEJIEH Ha
pPa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIIOIINX BBIPAKATH 3aBUCHUMOCTH MEXIY BEJIMUMHAMU
B pas3iuuyHOM ¢dopMe: aHAIUTUYECKOM, Tpaduueckoil u cioBecHo. Ero wusyuenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUUYCCKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIICHHIO M
KOHKPETHU3aIluH, UCTIOJIb30BaHUIO0 AHAJIOTUH.

ConepxartenbHast JuHuUS «Hawana  maTeMaTHuyeckoro  aHajau3a»  MO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEeMaTHMYeCKHWX, TaK M TMPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYaroIMUMCs, TaK KaK y HUX TOSBISIETCS BO3MOXHOCTh CTPOUTH Tpaduku
CJIIOKHBIX (DYHKIIMHA, ONpenessaTh UX HAuOOJbIINEe U HAUMEHBIINE 3HAYCHUS, BBIYUCIATH
momaa GUuryp u oObEMBI TeJ, HAXOJIUTh CKOPOCTH M YCKOpEeHHUs mporieccoB. [laHHas
coliepKaTelibHasi JUHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTU IOCTPOEHUS MaTEMaTUYECKUX
MOJIeJIel peaNbHBIX CUTYallUi, MO3BOJISIET HAXOJIUTh HAWIYyUIllee PEHICHUE B MPUKIAJAHBIX,
B TOM UHCJIE€ COLHAIbHO-DKOHOMHUYECKHMX, 3ajadaXx. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYeCKOro0  aHaliu3a CIocOoOCTBYeT pa3BUTHIO aOCTpakTHOro, (opmanbHO-
JIOTUYECKOTO W KpPEAaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUH pacrno3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaTEMAaTHKH B HAyKe, TEXHUKE M UCKyccTBe. OOyUaronuecs y3HawmT O
BBIJIAIOIINXCS PE3YJIbTaTax, MOJYYEHHBIX B X0JI€ Pa3BUTUSI MATEMATUKU KaK HAyKd, U 00 UX
aBTOpax.

ConepxarenbHO-MeTOUYECKass JIMHUS «MHOXECTBA M JIOTWKA» BKIIOYAaeT B ce0s
AJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTUYECKON JIOTMKHU. TeOopeTHKO-MHOKECTBEHHbIC
MPEJICTABIICHHS POHU3BIBAIOT BECh KypC MIKOJbHONW MaTeMAaTUKU U MpejiaraloT Haubosee
YHUBEPCAIBHBIN SI3bIK, OOBEAUHSIONIMNA BCE pa3/ielibl MATEMATHUKU U €€ MPHIIOKEHUH, OHU
CBSI3bIBAIOT pa3Hble MATEMATUUYECKUE JUCLHMUIUIMHBI U UX MPUIOKEHUS B €IUHOE IEJIOE.
[losToMy BaxXHO JaTh  BO3MOXKHOCTh  OOydYarolmeMmycs TOHUMAaTh  TEOPETHUKO-
MHOYKE€CTBEHHBIN SI3bIK COBPEMEHHOMW MaTE€MaTUKW M HWCIIOJIh30BaTh €ro JJIsl BBIPAYKECHUS
CBOUX MbICIEN. [[pyruM Ba)KHbIM MPHU3HAKOM MATEMATHKUA KaK HAayKH CIIEyeT MPHU3HATh
CBOMCTBEHHYIO €l CTPOrOCTh OOOCHOBAaHMI M CIEJOBaHUE OMPENCIEHHBIM IpaBUIaM
MOCTPOCHUSI JI0KA3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMU MAaTEMAaTUYECKOW JIOTUKH
CIIOCOOCTBYET Pa3BUTUIO JIOTMYECKOTO MBIIUICHUS O00yYaroIIMXCs, MO3BOJISIET UM CTPOUTH



CBOM pACCY)X/ICHUSI HAa OCHOBE JIOTMYECKUX MpaBuj, (POpMUPYET HABBIKU KPUTHYECKOTO
MBIIILJICHUS.

B ydeOHOM Kypce «AnrebOpa v Hayajia MaTeMaTHYECKOrO0 aHajlu3a» MPHUCYTCTBYIOT
OCHOBBl MaTEMaTHYECKOTO MOJCIUPOBAHUS, KOTOpPhIE MPH3BAHBI CIIOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJICNICH pPEaIbHBIX CHTYaIlU, UCCIICIOBAHUS dTUX
MOJIeJIel C TIOMOIIBIO amnmapara anareOpsl ¥ MaTEeMaTHYECKOTO aHalin3a, WHTEePIpPETaIlluu
MOJIYYCHHBIX pe3yJbTaToB. Takue 3ajaHus BIJICTEHBI B KXKIIBIN U3 pa3/IesiOB MPOTPaMMEI,
MIOCKOJIBKY BECh MarTepuaj ydeOHOro Kypca IIMHPOKO HCIOJNB3YeTCs JUIS PEIICHUS
OpUKIAAHBIX 3a1ad. [lpu peleHun peanbHBIX NPAKTUYECKUX 3a7ad  oOydaroiuecs
pa3BUBAIOT HAOIIOATEIIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCA,
UCIIOJIb30BaTh AHAJIOTHIO, 00001IaTh U KOHKPETU3UPOBATH IpodseMy. JleaTenbHOCTh IO
(GOpMHUpPOBAaHUIO HABBIKOB pEIIEHUS TMPUKIATHBIX 3a7ad OpraHu3yeTrcsi B MPOIEcce
M3YUYEHUS BCEX TEM YUeOHOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHAJIHU3ay.

Ha wu3yuenue ydeOHOro Kypca «Anredpa W Hadaga MaTEMaTHYECKOTO aHAU3a»
otBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Hemento), B 11 kinacce — 136 gacos
(4 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia v BBIYUCTICHUS

Panmonanpupie uncna. OOBIKHOBEHHbIE U JECATHUYHBIE ApoOM, TPOLIEHTHI,
OeckoHeuHble nepuogudeckue apodu. [Ipumenenue npoOeil M MPOLEHTOB AJSl PEIICHUs
MIPUKIIAIHBIX 33]1a49 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEAIbHON KU3HU.

JeicTtBurenpHple  4ucna.  PalMoHanbHBIE M MppAlMOHAIbBHBIE  YHCIIA.
ApudmeTndeckre onepauuud ¢ ACUCTBUTEIbHBIMU 4HCIaMU. Moayib JOeHCTBUTEIBHOTO
yucia U ero cBoiictBa. [IpuOmmxEHHbIE BBIUMCICHUS, MPAaBUIa OKPYTJIEHUS, IPUKUIKA U
OLICHKA PEe3yJIbTaTa BHIYMCIICHUM.

Crenenp ¢ nenbiM nokasareneM. bunom Herotona. Mcnosb3oBaHue NOAXOASIIEH
dbopMBl  3amUCH  JEUCTBUTEIBHBIX UWCEN JUIS pELIEHUS TNPAaKTUYECKUX 3a7ad |
IIPEJCTABIICHUS JaHHBIX.

Apudmerrueckuii KOpeHb HaTypaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHp ¢ paMOHAJIBHBIM ITOKA3aTeNIEM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIBHBIM
IIOKA3aTEeJIEM.

Jlorapu¢m yucna. Coiicta norapudma. JlecaTuuHble U HATYpalbHbIE JOrapHU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI€HC YMCJIOBOr0 apryMeHTa. ApKCHUHYC, apKKOCUHYC
Y apKTaHI'€HC YHCIIOBOrO apryMeEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXJIECTBEHHbIE NpPEOOpa3oBaHUsA. YpaBHEHUE, KOPEHb YPABHEHUS.
PaBHOCUIIBHBIE ypaBHEHHUS U YpaBHEHUSA-CIIEACTBHS. HepaBeHCTBO, pellleHrE HEPAaBEHCTBA.

OCHOBHBIE METOJIbl PELIEHUS LENbIX MU JAPOOHO-PALMOHAIBHBIX YPAaBHEHUH WU
HEpaBEHCTB. MHOTOWIEHBI OT OJIHOW MEPEMEHHOM. /[eieHrne MHOTOWIeHAa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorouniensl ¢ nenbimMu ko3gpuunenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUMN, COJAEPKAIINX CTEIIEHU U KOPHHU.

HppauroHaneHble ypaBHEHHs. (OCHOBHBIE METOJbl PELICHUS HWPPALUOHAIBHBIX
YPaBHECHUM.

[lokazarenbHble  ypaBHEHMs. (OCHOBHBIE METOABI  PEIIECHUS] IOKA3aTEIbHBIX
YPaBHECHUU.

[IpeoOpazoBanne BeIpaKEHUH, COAEPIKAITUX JIOTAPU(MEI.

Jlorapudmuueckue ypaBHeHHA. OCHOBHBIE METONbI PEIICHUS JOTAPHUPMHUESCKUX
YpPaBHEHUM.

OcHoBHbIE TpUroHOMEeTpHueckue (opmyiibl. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BbIpa)XCHUU. PerieHne TpUroHoOMETpUYECKUX YPAaBHEHUN.

Pemenne cucteM JIMHEMHBIX ypaBHEHUN. MaTpuia CUCTEMBI JINHEWHBIX YPaBHEHUMU.
Onpenenurens MaTpULbl 2X2, €r0 FT€OMETPUUYECKUIN CMBICI U CBOWCTBA, BBIYHUCIICHHE €r0
3HAQYCHUS, IIPUMEHEHHUE OIPENEIUTENA Ul PELICHHUS CUCTEMbl JIMHEHMHBIX YPaBHEHU.



Penienne npukiagHbIX 3a/1a4 ¢ MOMOILBI0 CUCTEMBI JIMHENHBIX ypaBHEeHH. VccnenoBanue
IMOCTPOCHHON MOJENM € IMMOMOILBIO MAaTPULL U ONIPEIEIIUTEIEH.

ITocTpoeHne MaTeMaTHYECKUX MOJEIIEN PEAbHOW CUTYAllMM C MOMOIIBIO YPaBHEHUN
1 HEpaBeHCTB. [IpuMeHeHe ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKHUX 337134
W 33J1a4 U3 Pa3IM4HbIX 00J1acTeil HaAyKU U PealbHON KU3HH.

DOyHKuMH U rpapuku

Oynkuwms, cnocoObl 3ananus GyHKuU. B3anmuo obpatabsie pynkimu. Kommosuius
bynkuwmii. ['paduk dynkumnn. neMeHTapHble mpeodpa3oBaHus rpaduKoB QyHKIUH.

O6nactp ompeneaeHUss U MHOXKECTBO 3HaueHuWM ¢yHkuuu. Hymm  Qyskium.
[IpomexxyTkn 3HAKONMOCTOSHCTBA. YérHbie W Heu€TtHble (yHkuu. [lepuogndeckue
¢ynkuun. [IpoMexxyTKM MOHOTOHHOCTH (PYHKUMH. MakCHUMyMbl U MUHUMYMBbI (DYHKIUH.
HauOonbiiee nu HauMeHblee 3HauyeHus: QyHKIMKU HAa TPOMEXKYTKE.

Jluneiinas, KBaApaTuyHas W  JApOOHO-TMHEWHAas  (QyHKIUU. JIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHast pyHKIUs ¢ HATypaJIbHBIM U 1I€JIbIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduK KOpHS n-0i CTENeHU KaK (PyHKIMK 0OOpaTHOM CTENEHH C HATypajJbHbIM
IIOKA3aTEeJIEM.

[ToxazatenpHass u Jnorapudmudeckass GyHKIHH, WX CBOMCTBAa U Tpadukwy.
Hcnonb3oBanue rpa@ukoB (GyHKIMMA 17151 pelIeHUs ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, OIpEACIICHUE TPUTOHOMETPUYECKUX (YHKIHN
YUCJIOBOTO apryMeEHTa.

OyHKIMOHANBHBIE 3aBUCHMOCTH B peaJbHBIX Ipolleccax W sBICHUAX. | 'padpuku
pEANTBHBIX 3aBUCUMOCTEN.

Havana MaTeMaTH4ecKoOro aHajamsa

ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJIaHus MOCJIEA0BATSIIbHOCTEH. Meton
MAaTeMaTUYECKOW MHIAYKIMM. MOHOTOHHBIE M OTPAaHMYEHHBIE ITOCIIENOBATEIBHOCTH.
Hcroprsi BOSHUKHOBEHMS] MATEMAaTUUECKOr0 aHaIM3a KaKk aHalin3a OECKOHEYHO MaJlbIX.

Apudmerrueckass U TeoMeTpUYecKass TMporpeccuu. beckoHeuHo yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OecKOHEUHO YOBIBAalOIIEH TI€OMETPUUYECKOM
nporpeccuy. JIMHEMHBIM W DKCHOHEHIMANbHBIA pocT. Yucno e. dopmyna CIOKHBIX
MIPOLIEHTOB. Vcnonb30BaHWE NMPOrpecCUM I PELICHUS PEAIBbHBIX 3a1ad MPUKIATHOTO
Xapakrepa.

HemnpepsiBable (QyHKIIMH ¥ WX CBOMCTBA. TOYKHM pa3pbiBa. ACHUMIOTOTHI TpaduKoB
¢ynkumii. CBoicTBa (YHKUMN HENpPEphIBHBIX Ha OTpe3ke. MeTol HHTEepBaOB s
penieHust HepaBeHCTB. [IprMeHeHne cBOMCTB HEMPEePhIBHBIX (DYHKIMM JIJIs1 peleHus 3a/1a4.

[lepBass u BTOpass mnpousBoAHble QyHKIMHU. OnpeneneHue, T€OMETPUUYECKUN U
(bu3MYeCKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeIbHOM K TpaduKy QyHKIUH.

[IpousBoaHble 3neMeHTapHbIX (QyHKIMA. IIpousBoaHas CcymMMmbl, NPOU3BEACHHS,
YaCTHOTO Y KOMIO3UIUU QYHKIIUMA.



MHo:xecTBa U JIOTHKA

MHo»xecTBO, olepaldd HajJ MHOXKECTBAMM W UX CBOWCTBa. [uarpammel Oilnepa—
Benna. [lpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammapara JUisl ONUCAHUsA pPEalbHbIX
MPOIIECCOB U SABJICHUHN, IPU PEIICHUH 33]1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB.

OnpeneneHue, TeopeMa, CBOWCTBO MaTEMAaTHYECKOrOo OOBEKTa, CIICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KIIACC

Yucia 1 BBIYUCICHUA

Harypanbuble u nensie yucna. [I[puMeHeHue MpU3HAKOB JETUMOCTU IENbIX YHUCEIl,
HauOobpui o0mui aemutens (nanee — HOJl) m HaumeHblniee ob1nee kparHoe (mganee —
HOK), octaTkoB o mojynto, anroput™a EBkinia 1uist perieHus 3aad B LeJIbIX Yuciax.

Kowmrmekcapie uucia. AnreOpanueckass W TpUTOHOMETpUueckas (OpMBI 3amucu
KOMILJIEKCHOTO 4ucia. ApudMerndeckne omneparud ¢ KOMIUIGKCHBIMH — YHCJIaMHU.
N3o0pakeHne KOMIUJIEKCHBIX 4YHCET Ha KOOpJAWHATHOM IuiockocTtu. Popmyna Myaspa.
KopHu n-oif crerneHu u3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHNe KOMIUIEKCHBIX YHMCeN s
perieHus: GU3NIECKUX U TECOMETPUUYCCKUX 3a71ad.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYITHOCTh YpaBHEHUW W HEPaBEHCTB. PaBHOCWUIIbHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPHUYECKUX YPABHEHHM C MOMOIIBIO TPUTOHOMETPHUIECKOM
OKPY>KHOCTH. PerieHue TpuroHoMeTpuueCKux HEPaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX U JIOTAPU(YMHUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI PEIICHHUS] CUCTEM M  COBOKYIHOCTEM  pallMOHAIbHBIX,
UppalMoHaIbHbIX, MOKA3aTEeIbHBIX U JOTapu(PMUIECKUX YPaBHECHUIM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu.

[IpuMmeHeHue ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a/1a4 U
3a/1ay M3 Pa3IUYHBIX O0JACTell HAyKW W peajbHOW JKU3HU, MHTEPIPETAIUs MOTYYCHHBIX
pE3ybTaTOB.

DyHKUMH U Tpaduku

I'padux xommoszuruu GyHkimi. ['eomerpuyeckne oOpa3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIMH, UX CBONCTBA U Tpa(UKH.

['paduueckue mMeToNbl pelieHusi ypaBHEHUM M HepaBeHCTB. ['paduueckue MeToJbl
pelieHus 3aJ1a4 ¢ mapaMeTpaMu.

Hcnonp3oBanue rpadukoB GyHKIIAN ST KCCIASAOBAHMS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpBI€ BO3HUKAIOT MPH PEUICHUU 3aJlady U3 APYTUX Y4YEOHBIX MPEAMETOB U peaabHOMU
KU3ZHHU.



Hauana MaTeMaTH4ecKOro aHajamn3a

[IpumeHnenre TPOU3BOAHOW K HCCIEAOBaHUIO (YHKIMI HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxokJaeHue HaumOOJbIIeT0 W HAaWMMEHBIIEr0 3HAYEHHM HEeNpephIBHOMN
(GYHKLIHMH Ha OTPE3KE.

[IpumeHeHne TPOU3BOAHOM ISl HAXOXKACHUSI HAUJIYYIIEro PELICHHUS] B MPUKIATHBIX
3a/iauax, JJig OMPEIeTIeHUs] CKOPOCTH M YCKOpPEHHUS Tpoliecca, 3agaHHoro (Gopmysoi uiu
rpaduKoM.

ITepBooGpa3zHas, OCHOBHOE  CBOMCTBO  MEpPBOOOpA3HBIX. ITepBooGpa3zHbie
ayieMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TIEpBOOOPAZHBIX.

WNuTerpan. l'eomeTpuyeckuid CMBICI HWHTErpajia. BbIUKCIEHUE OIPEneIEHHOTO
uHTerpana no gopmyne Herotona-JleiOnuna.

[IpumeHeHnre uHTErpajna JJis HAXOXKIEHHUS IUIOIaNed TIOCKUX QUryp u o0bEMOB
r€OMETPUYECKUX TEI.

[Ipumepst  pemenuit  auddepeHIMATbHBIX  ypaBHEHUH. Marematnueckoe
MOJIEJIMPOBAHUE PEAIBHBIX MTPOLIECCOB C MOMOIIbIO AU((HepeHIIMaTbHBIX YPABHEHHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUNA YUEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBI YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOrO BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMKM OOY4YalOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHUMCKOr0 OOIIECTBA, MPEACTABICHUE O MaTEMaTUYECKUX
OCHOBaX (YHKIIMOHUPOBAHUSI PA3NMUHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPakIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M APYroe), yMEHUE B3aUMOJACHCTBOBATH C COIMATBLHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) IAaTPMOTHYECKOI0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TIpa)KJaHCKOM HJICHTHYHOCTH, YBaXKCHHSI K
MPOIUIOMY M HAaCTOSIIEMY POCCHUUCKONM MaTEMaTHKH, IIEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUSM POCCUMCKUX MATEMAaTUKOB M POCCUWCKOM MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHUI B IPYTUX HayKaX, TEXHOJIOTHUSIX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoaa, CcHOpMUPOBAHHOCTb
HPAaBCTBEHHOT'O CO3HAHUS, OTUYECKOIO TIOBEACHHUSA, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTUKEHHUI HAYKHU U JIESITENbHOCTBIO YUEHOTO, OCO3HAHHUE JTUYHOTO BKJIaJa
B ITIOCTPOEHUE YyCTOMYUBOTO Oy IyIIIETO;

4) 3CTEeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAas OCTETHUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aj]ad, pPEHICHHH, pPacCyXJACHHH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM Pa3jIMyHbIX BUJOB UCKYCCTBA;

5) pu3nvYecKOro BOCIUTAHMSA:

chOpMHUPOBAHHOCTh YMEHHSI TMPUMEHATh MaTeMaTUYECKHE 3HAHWS B MHTEpecax
310pOBOT0 U Oe30macHoro o0pasa )KMU3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO
(3m0poBO€ TNUTaHHWE, COAJAHCUPOBAHHBIA PEXUM 3aHITUH U OTIbIXa, pEryJspHas
¢du3nyeckass aKTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUSX CIHOPTHUBHO-
03JOPOBUTENBHON NESITENBHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYJIOTIOOUS, MHTEPEC K Pa3TMIHBIM
chepam mnpodecCHOHANBHON  JAESITENBHOCTH, CBS3aHHBIM C MaTeéMaTUKOM © e
NPWIOKEHUSIMU, YMEHHE COBeplIaTh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccuu U
peaNn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTHYeCKOMY OO0Opa30BaHWIO W CaMOOOPa30BaHWIO Ha TPOTSHKEHWHW BCEU KU3HU,
TOTOBHOCTh K AKTMBHOMY YYacTHIO B PENICHUM MPAKTUUECKUX 3ajJad MaTeMaTU4eCKOM
HaIpaBJICHHOCTH;



7) IKOJIOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYypbl, MOHUMAHUE BIMSHUS COIHMAIBHO-
AKOHOMMYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIBHON Cpeabl, OCO3HAHUE
100aJbHOrO  XapakTepa HJKOJOTHYECKUX MpoOjeM, OpHeHTalus Ha NPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUW IS peIIeHUs 3ajJad B O0JacTH OKpPYKaIIIeH Cpelbl,
MJJAHUPOBAHHUE MOCTYNKOB M OLEHKHM MX BO3MOKHBIX MOCJHEACTBUN ISl OKpPY’KaroIIei
Cpelibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW W OOIIECTBEHHOW MPAKTHKH, MOHMMAaHUE MATEMaTUYECKONW HayKd Kak
chepbl UeTOBEUECKOM NEATENIbHOCTU, ITANOB €€ Pa3BUTUS W 3HAYMMOCTU ISl PA3BUTHUS
UMBWIM3AIMKM, OBJAJCHHE S3BIKOM MATEMAaTUKHM M MAaTEMaTUYECKOM KyJIbTypouh Kak
CPEACTBOM MO3HAHMSI MUPA, TOTOBHOCTh OCYUIECTBIIATH MPOEKTHYIO M UCCIIEI0BATEIBCKYIO
JIEeATEeIIbHOCTh UHANUBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCATbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBus:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTUUYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUH MEXIy MOHSATUSAMHU, (DOPMYIUPOBATH OMNpENENECHUsS TOHITHM,
yCTaHABIWBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKAIMKM, OCHOBAHUS NJIsi O0O0OOIICHUS U
CpPaBHEHMSI, KpUTEPUHU MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHHUMATh, (JOPMYJIUPOBATh U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIbHBIE U
OTpULIaTeIbHbIC, €IUHUYHBIC, YACTHBIC U 00IIIME, YCIOBHBIC,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBA3M U MPOTHBOPEYHS B
(dakTax, JaHHBIX, HAOJTIOCHUSIX U YTBEPXKICHUSX, MpeJylaratb KPUTEPUH JJIsl BBISIBJICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

JIeJIaTh BBIBOJABI C UCIOIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYKTHUBHBIX
YMO3AKJIFOUYECHU I, YMO3AKIIFOUEHUN 10 aHAJIOTUH;

MPOBOAUTL  CAMOCTOSITEILHO  JIOKa3aTeIhCTBA MATEMaTUUYECKUX  yTBEPKICHUMN
(mpsiMble W OT MPOTHUBHOIO), BBICTpPAWBaTh APTyYMEHTALMIO, MPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBEIOMPATh CIOCOO peIieHUs y4eOHOW 3amadu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
penieHusi, BeIOUpaTh HamOoJiee MOAXOMSIINN C YU4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble ucciaegoBare/ibCKue 1efiCTBUA:

UCIIOJB30BaTh  BOMPOCHl  KAaK  MCCJIEAOBATENbCKUM  MHCTPYMEHT  IO3HAHUA,
dbopMyIUpoOBaTH BOMPOCH], (DUKCUPYIOIIUE MPOTHUBOpPEYHE, MpodJieMy, YCTaHABIUBATH
MCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBAThH CBOIO TTO3UIINIO, MHEHHUE,



MPOBOJIUTH CAMOCTOSITENIbHO CIUITAHUPOBAHHBIA HSKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJICHUIO 0COOCHHOCTEN MaTeMaTH4eCKOro 00bEKTa, ABJICHHUSI, POLIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXTy O0BEKTaMH, SBICHUSIMH, ITPOTIECCAMU;

CaMOCTOSITeIbHO  (hOpMYyJIMpOBaTh OOOOIIEHUST MW BBIBOABI IO  pe3yJbTaTaM
MPOBEAEHHOIO HAONIOACHUS, HCCIEJAOBAHMS, OIEHUBATH JOCTOBEPHOCTH IOJYYEHHBIX
pE3yIbTaTOB, BHIBOJOB M 00OOIIECHUIA;

IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE  Ipolecca, a TaKXKe  BbIABUIATh
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ nundpopmanmeii:

BBISIBIISATH Je(UIIUTHI HHGOPMAIINH, JTAaHHBIX, HEOOXOIMMBIX ISl OTBETa Ha BOMPOC U
JUTSL peILeHUs 3a/1a4u;

BBIOMpPAaTh WHGOPMAIMI0O K3 MCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HWH(OpPMAIUIO PpPA3UUHBIX BUIAOB U (Popm
MPEJCTABIICHHUS;

CTPYKTYpUPOBaTh HH(OpPMALMIO, NPEACTABIAThH €€ B pPa3Iu4HbIX (popMax,
WJUTIOCTPUPOBATH Ipaduyecky;

OIICHUBATh HAAEKHOCTH HMH(POpPMAIMKM TIO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHukaTUBHbIE YHHBePCcAJIbHbIE YueOHbIe 1eiiCTBUSA

OO0uienue:

BOCIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMHU U LEISIMU
OOIIeHHUs], SICHO, TOYHO, [PaMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHHUS MO XOJy PpEUIeHMs 3a/Jayd, KOMMEHTHPOBATH IMOJIYYECHHBIH
pe3yibTarT;

B XOJI€ OOCY’KIEHHMSI 3a/1aBaTh BOIIPOCHI 1O CYLIECTBY 00CYK1a€MOU TE€MbI, TPOOIIEMBI,
pemaeMoil 3aqauM, BBICKA3bIBATh MJIEW, HAIEJIECHHbIE HA MOMCK PEIIEHUs, COMOCTaBIATH
CBOM CYXJICHHUS C CYXACHUSAMU IPYTMX YYaCTHUKOB TUAIIOTa, OOHAPYKUBATh Pa3nyuue U
CXOJACTBO TMO3MIMKA, B KOPpeKTHOH Qopme ¢dopMmynupoBaTh pa3HOTIACHSA, CBOU
BO3Pa)KEHUS;

IPEJICTaBIATh PE3YyJIbTAThl PELICHUS 3aJjaul, SKCIIEpUMEHTAa, UCCIIEOBAHUS, IPOCKTa,
CaMOCTOSITENILHO BbIOMparTh ¢GopMaT BBICTYIUIGHHS C YYETOM 3a/lad NpPE3eHTAlUud U
0COOEHHOCTEH ayIUTOpHUHU.

PeryasiTuBHbIC YHUBEpCAJIbHbIE yUeOHbIE 1eiiCTBUA

Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM pELICHUs 3a/lauM, BHIOMPATh CIOCO0 pelieHus: ¢ yu4EToM
UMEIOIIUXCA  PECypcoB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTUpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(POPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:



BJa/JI€Th HABBIKAMM II03HABATEJIbHOW pe(iekcuu Kak OCO3HaHMsI COBEpLIAEMbIX
JNEHUCTBUM M  MBICIUTENBHBIX MPOLECCOB, HUX pPE3yJbTaTOB, BIAJETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS IpoIlecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1a4u;

IPEIBUIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MPHU PEUICHUH 33]1a4H, BHOCUTh
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, IAHHBIX, HANJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUYHHBI
JOCTYDKEHHS] WU HEIOCTIDKEHUSI Pe3ybTaToOB JACSITENbHOCTH, HAXOAUThH OIIMOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSIT€IbHOCTD:

NOHMMATh W HMCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaTIbHON pabOTHI
IIPU PEIIEHUU YYEOHBIX 3a]a4, IPUHUMATh 11€JIb COBMECTHOM JEATENbHOCTH, TUIAHUPOBATH
OpraHM3alMi0 COBMECTHOM palboThl, pacmpelneisTb BHIbI paboOT, JOroBapUBaThCH,
00CyXKIaTh MPOIECC U PE3yabTaT padoThl, 0000IIaTh MHEHHST HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TIpYNNoBbIX (opmax palboTel (0OCyXIeHus, OOMEH MHEHUH,
«MO3TOBBIE HMITYPMBI» M MHBIE), BBIIIOJHATH CBOIO YacCTh paOOTHl M KOOPAMHUPOBATH CBOU
NEHCTBUS C IPYrUMH YJeHaMH KOMaH[bl, OLICHUBATh KaueCTBO CBOErO BKJIaJa B OOLIMii
OPOIYKT [0 KPUTEPHSIM, CPOPMYITHMPOBAHHBIM YyUaCTHUKAMU B3aUMOICHCTBHUSL.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce oOy4aromuiicsi MOJy4UT CIEAYIOLIUE MPEAMETHBIE
pe3ynbTaThl MO OTAEIBHBIM TemMaMm palbodeil mporpaMMmbl y4eOHOTO Kypca «Auredpa u
HayaJla MaTeMaTHYeCKOTO aHAIIN3ay:

Yuciia ¥ BBIYHCICHUSA:

CBOOOJIHO  ONEpPUPOBaTh  IMOHATUSMHU:  PALMUOHAIBHOE  YHUCIO, OECKOHEYHas
NepUoInYecKasi 1poOb, MPOLEHThI, UPPALMOHATLHOE YHCIIO, MHOKECTBA pAallMOHANIBHBIX U
JEHCTBUTENBHBIX YHCET, MOAYJIb JEHCTBUTEIBHOIO YNCIA;

OPUMEHSTh JIPpOOM M TMPOLEHTHI A PELICHUS NPUKIATHBIX 3a7ad U3 Pa3IuuHbIX
OTpacier 3HaHUU U PEATbHOU KU3HH;

MPUMEHSATh NPUOJIMKEHHBIE BBIYUCICHUS, PABUIIa OKPYTJICHUS, PUKUAKY U OLEHKY
pe3yJibTaTa BIUYUCICHUH;

cBOOOJIHO ONEPUPOBATh MOHATHEM: CTENEHb C LEJIbIM MOKa3aTesieM, HCIOJIb30BaTh
MOIXOAITYI0 (POPMY 3aIUCH ACHCTBUTEIBHBIX YHCET IJI PEHICHUS MPAKTUYECKUX 3a7a4 U
MPEICTABICHUS IaHHBIX;

cBOOO/IHO OIIEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOM CTENEHU;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIbHBIM I1OKa3aTeseM;

CBOOOJHO ONEPUPOBATH MOHATHAMU: JIOTapu(PM yucia, AECITUUYHBIE U HAaTypaJbHbIE
JorapuMsl;



CBOOOJIHO OMEPUPOBATH MOHIATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YMCIJIOBOTO
apryMeHTa;

ONEPUPOBATh TIOHATUSAMH: APKCHHYC, ApPKKOCMHYC W apKTAHIeHC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO  OINEpPUPOBaTh TMOHATUSAMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEACTBUSA, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHSATh Pa3IUYHbIe METOAbI PEIICHHS PALMOHAIBHBIX U APOOHO-pallMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB JJIsSI PEILICHHS] HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHITUSIMHU: MHOTOWIECH OT OJJHOW MEPEMEHHON, MHOTOUJIEH C
HeabIMH KO3(Q(PUUMEHTaMU, KOPHU MHOTOWIEHA, MPUMEHSATH JEJICHHE MHOrO4JIeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3aaay;

CBOOO/JIHO OMNEpUPOBATH MOHATUSMH: CUCTEMa JIMHEWHBIX YpaBHEHMH, MaTpHIla,
OINPEJEIUTENIb MAaTPULBI 2 X 2 W €ro reOMETPUYECKUN CMBICI, HCIIOJIb30BaTh CBOMCTBA
onpeneynuTens 2 X 2 1A BBIYMCIECHHUS €r0 3HAYEHMS, NPUMEHATH ONPENEIUTENN IS
pPELIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHHM, MOJICIIMPOBATh PEAIBHBIE CUTYAllH C TTIOMOIIBIO
CUCTEMBI JJMHEUHBIX YPABHEHUH, HCCIIEI0BATH IIOCTPOCHHBIE MOJEIH C IIOMOILBIO MATPHULL U
ONPENEIINTENIEH, NHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJI TPeoOpa30BaHUsI BbIPAXKECHUIA;

BBINIOJIHATH MPE0OpPa30BAHMSI YHUCIOBBIX BBIPAXKEHUM, COIEP)KALIUX CTENEHU C
palMOHAJIbHBIM [1I0KAa3aTelIeM;

UCIIONIb30BaTh CBOMCTBa JorapuMoB myis mpeoOpa3oBaHus JorapuPMUUECKUx
BBIPAKCHU;

CBOOOJHO  ONEPUPOBATH  MOHATUSIMH: HppAIlMOHANIbHBIE, IIOKa3aTelbHbIE U
jgorapupMHUUEcKUe YpaBHEHHUS, HAXOJUThb HX PEIIEHUS C IOMOIIbI0 PaBHOCUIIBHBIX
IIEPEXO0I0B WJIM OCYLIECTBIISAS IPOBEPKY KOPHEM;

NPUMEHATh OCHOBHBIE TPHUIOHOMETpUYECKHE (OPMYJbl Il MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CcBOOO/JIHO OINEpPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NMPUMEHSTH
He00XoauMbIe (POPMYJIBI 17151 PEILIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJICJIMPOBATh pPEAJIbHBIE CHUTYyallMM Ha S3bIKE aiureOpbl, COCTABISTH BBIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA IO YCIOBUIO 3aJauyM, HCCIEAOBAaTh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapara anreOpbl.

DyHKUUH U TPaPUKH:

CBOOOJHO ONEPUPOBATH MOHATUAMU: PYHKIHUSA, CIOCOOBI 3aaHusl QYHKIUU, B3AUMHO
oOpaTHbie (YHKINU, KOMIO3UIUS GYyHKIUN, TpaduK (PYHKIMH, BHITOIHATH JIEMEHTAPHBIC
npeoOpa3zoBanus rpauKkoB (PYHKITHI;

CBOOOJHO ONEPHPOBATH MOHATUAMHU: 00JACTh ONPENEICHUS U MHOXECTBO 3HAUCHHM
byHKUIMH, HYIH QYHKIIUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;



CBOOOJIHO ONEpPUPOBATh MOHSATUSMU: YETHBIE U HEUETHBIE (QYHKIIMHU, TEPUOIUUECKHE
GYyHKIUM, TPOMEXKYTKH MOHOTOHHOCTH (PYHKIMHM, MAaKCUMYMbl U MHUHHUMYMbI (DYHKIIHH,
HauOoJbIlIee M HAMMEHbIIee 3HaUeHrne (PyHKIIUU Ha TPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CTENEHHAs (PYHKIUS C HATyPAJIbHBIM M LEIbIM
nokasaresieM, rpa@uk CTeneHHON GYyHKIMU ¢ HAaTyPaJIbHBIM U 1IEJIbIM ITOKa3aTesieM, rpaduk
KOpPHSI N-Oi CTeNeHH KaK QYHKIIMH 0OpaTHOW CTENEHH C HAaTYpaJIbHBIM ITOKa3aTeleM;

ONEepUpPOBATh MOHATUAMU: JHMHEWHAS, KBaJpaTHUHAs W APOOHO-IHHEHHas (yHKIUH,
BBITIOJIHSTH 3JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOCHUE UX TPa(UKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSAMU: MOKa3aTeslbHas U Jorapudmuyeckas (QyHKIINH,
UX CBOMCTBA U rpadUKu, UCTIONB30BATh UX TPAPUKH IJISl PELICHUS YpaBHEHHUIA;

CBOOOJHO  ONEpPUPOBaTH  MOHATHSAMHU:  TPUTOHOMETPUYECKAsT  OKPYXHOCTb,
orpe/iereHre TPUTOHOMETPUUYECKUX (PYHKIIMNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh Ipauku GYHKIUM 1715 MCCIEI0OBAaHUS IPOLIECCOB U 3aBUCUMOCTEN MPH
pellleHuu 3aJad M3 JPYruxX YyueOHBIX MPEIMETOB U peajlbHOM KU3HHU, BbIpAXaTb
(dbopMynamMu 3aBUCUMOCTH MEKy BEIMYMNHAMU;

Havana MaTeMaTH4ecKOro aHajamsa:

CBOOOJIHO  ONEepUpOBaTh  MOHATUSAMHU: apuUPMETHUecKass U  TreoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIIasi T'€OMETpPHYECKas MpPOTpeccHsi, JHWHEHHBIA U
HKCIIOHEHUHUAIBHBIM POCT, (QOpMysia CIOXKHBIX MPOIEHTOB, UMETh MPEICTABIECHUE O
KOHCTAaHTE;

U CITOJIB30BATh IPOTPECCUH JIJISl PELLICHUS peabHbIX 334 PUKIIAJHOTO XapaKTepa;

CBOOOJHO OIEpUPOBAaTh MOHATHSIMH: IOCJIEI0BATEIbHOCTb, CIIOCOOBI 3aJaHHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTpaHUYEHHBIE MOCIEAOBATENbHOCTH, MOHUMATh
OCHOBBI 3apO’KJICHUSI MATEMAaTHYECKOI0 aHaJIM3a KaK aHajan3a 0ECKOHEYHO MaJlbIX;

CBOOO/JIHO ONEpUPOBATh MOHATUSAMM: HENpPEphIBHbIE (YHKLUUU, TOYKU pa3pbiBa
rpaduka QyHKINUN, aCHMIOTOTHI Tpaduka GyHKINU;

CBOOOJHO OMEpUpPOBAThH MOHATHEM: (PYHKLHS, HENPEPbIBHAS HA OTPE3KE, MPUMEHSATH
CBOICTBA HEMPEPHIBHBIX (PYHKIUHN JJIs PEIICHUS 3a]1a4;

CcBOOOJIHO ONEpUpPOBaTh MOHATHSAMM: MEpBasi U BTOpas MPOU3BOAHBIE (PYHKIIMH,
KacarenbHas K rpaduKy QyHKIMY;

BBIYMCIIATh MPOU3BOAHBIE CYMMBbl, MPOU3BENCHUS, YACTHOIO M KOMIIO3UIMHU JIBYX
GyHKILMIA, 3HATh MPOU3BOJIHBIE dJIEMEHTAPHBIX (QYHKIINH;

WCITOJIH30BaTh TEOMETPUUCCKUI W (PU3MUECKHU CMBICI TPOU3BOMHON [JISi PEIICHUS
3a/1a4.

MHo:xecTBa U JIOTMKa:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONEpallUU HaJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Juisl OINWCAaHUS  PpeajbHBIX
IIPOLIECCOB U ABJICHUM, IPU PELIEHUU 3324 U3 APYTHX y4eOHBIX IPEAMETOB;



CBOOOJIHO OIEPUPOBATH MOHSATUSMHU: OIpPEAEIICHUEe, TEOpeMa, YpaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MAaTeMaTH4YecKOoro OOBEKTa, [0Ka3aTelIbCTBO, PABHOCWJIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K koHiy oOyudenus B 11 kiacce oOy4arouuics MOJY4YHUT CIEAYIOLIME MPEIMETHbIE
pe3ynbTaThl MO OTAEIbHBIM TemaMm palbodeil mporpamMmbl y4eOHOTO Kypca «Aurebpa u
Hayaja MaTeMaTU4eCKOro aHAJIN3ay:

Yuciia ¥ BIYMCJICHUSA:

CBOOOJHO OMNEpUpOBaTh NOHATHUSIMU: HATypaJbHOE W LIEJ0€ YHUCI0, MHOXKECTBa
HaTypaJbHbIX U LIEJIBIX YHCEJ, UCIOJIb30BaTh MPU3HAKU AeIMMOCTH Leibix uncen, HOJ u
HOK HarypanbHBIX UKcel JUisl pelieHus 3a/1a4, IPUMEHTh anroput™ EBkinunaa;

CBOOOJHO OMEpUpPOBATH MOHATUEM OCTaTKa MO MOJIYJIO, 3alHMCHIBATH HATypajbHbIE
YyKucia B Pa3IMYHbIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO  OINEpPUPOBATH TMOHSATHSAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX ~YMCEJ, MpPEJICTaBIATh KOMIUIEKCHbIE 4YHClIa B ajJreOpandyeckod u
TPUTOHOMETPUYECKOW (OopMe, BBIOJIHATh apU(PMETUUECKHE ONEpalliki C HUMH U
n300pakaTh HA KOOPJAUHATHOM TJIOCKOCTH.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJIHO  OMEpUPOBAaTh  MOHATHSAMH: HWpPpPAlMOHANbHBIC, I[IOKa3aTelbHbIE U
gorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh HX PEIIEHUS C IOMOILIBI0 PAaBHOCUIIBHBIX
IIEPEXO/IOB;

OCYILECTBIATH OTOOP KOpHEH MpHU PEeLICHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO OIEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXxoaumble  (GOpMyJbl i PEHIeHUS OCHOBHBIX THIOB TPUTOHOMETPUYECKHUX
HEpPABEHCTB;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMHU: CHCTEMAa W COBOKYNHOCTb YypaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PEIICHUS CUCTEMBI
U COBOKYITHOCTEH palMOHAJIbHBIX, UPPALlMOHAIbHBIX, TOKA3aTEJIbHBIX U JOrapu(pMUYECKUX
YpPaBHEHHUI U HEPABEHCTB;

pelaTh palMOHANbHBIE, HppalMOHAIbHbIE, IMOKa3aTelbHbIE, Jorapu@MuUyecKue Hu
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAECPIKAIINE MOYJIM U ITapaMeETPHI;

NPUMEHATh TpadUuecKrue METOAbl JJisl PEIEeHUs YPABHEHUM M HEPABEHCTB, & TaKkKe
3a/1a4 ¢ MapaMeTpamu;

MOJICJIMPOBATh pEalbHbIC CUTyallMM Ha SI3bIKE anreOpbl, COCTABIATH BbIPAXKCHHUS,
YPaBHEHMS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 3a/1a4d, UCCIENOBATH IMOCTPOEHHBIE
MOJIENIM C MCIOJIb30BAaHUEM afmapaTta aireOpbl, HHTEPIPETHUPOBATH MOJYyUYECHHBIN
pe3yibTar.

DyHKUUM U TPaPUKH:

CTPOHUTH IpapUKH KOMITO3UIIUU (PYHKIIUNA C TIOMOIIBIO IEMEHTAPHOTO MCCIEAOBAHNUS
Y CBOMCTB KOMITO3MIIMH JIBYX (DYyHKIIUM;



CTPOUTh TE€OMETPHUYECKHE O00pa3bl ypaBHEHHWH ¥ HEPAaBEHCTB Ha KOOPIWHATHOW
MJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TPAUKH TPUTOHOMETPUICCKUX (PYHKITUH;

MPUMEHATH (DYHKIMH JIJI1 MOJACITMPOBAHUS M UCCIICIOBAHUS PEATBHBIX TPOIIECCOB.

Hauaja maTeMaTH4eCKOro aHAJIM3a:

WCIIOJIH30BaTh TPOW3BOJHYIO [JISl HCCIENOBaHUS (YHKIMHM HAa MOHOTOHHOCTH M
KCTPEMYMBI;

HaXOJIUTh HanOOJIbIIIee U HAUMEHBITICE 3HaUCHUS (DYHKIIMHA HETIPEPHIBHOW HA OTPE3KE;

MCTIOJIb30BaTh MTPOM3BOTHYIO TSI HAXOXKACHHS HAMITY4IIETO PEIICHUS B TIPUKIIATHBIX,
B TOM UYHCIIE COLUATBbHO-DKOHOMUYECKHX, 3ajadax, IS ONpeNeleHUss CKOPOCTH U
YCKOPEHHUS Tpoliecca, 3aJaHHoTo (hOpMyIIoi Win Tpadurom;

CBOOOJIHO OIEpPUPOBaTh MOHATHSAMH: TEPBOOOpa3Hasi, OMPEACIEHHBI WHTErpa,
HAXOJIUTh MEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMNA U BBIYUCIATH MHTETpaNl 10 (hopmyie
Hrrorona-Jleiibnunna;

HAXOJIUTh TIJIOMIATHN TUIOCKUX (GPUTYP U 0OBEMBI TEII C TOMOIIBI0 HHTETPAJIA;

UMETh TIPEJICTABIICHHE O MATEMAaTHIECKOM MOJCIIMPOBAHNN HA TIPUMEPE COCTABICHUS
nuddepeHInanTbHBIX YPaBHEHUH;

pemiath TOPUKIAIHBIE 33la4d, B TOM YHCIE COIHMAIBHO-’KOHOMUYECKOTO U
(bU3MYECKOTo XapakTepa, CpeICTBAMA MaTEMAaTHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonunyecTBo 4yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3ieiioB U TeM (undgposBbie)
n/n MPOrpaMMbl Bcero Konrpoabubie  Tpakriieckie o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypenI
MHO0KeCTBO E€HCTBUTEIIBHBIX YUCEI.
1 MHuorounensl. PaninonanbsHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI JIMHEWHBIX YPaBHEHUM
) @ynkunu u rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIbIM TIOKa3aTeNeM
3 Apudmernueckuil KOpeHb N-0if CTENEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [ToxazarenpHas ¢pynkuus. [lokazarenbHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKUIUS. 13 |
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpuyeckue BbIpaXXeHUs U ” 1
YpaBHEHHUS
IlocnenoBaTebHOCTU U IIPOrPECCUN 10 1
HenpepsiBable pyukmum. [IponsBogHas 20 1
9 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosnuyecTBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MpPOrpaMMbl Bceero Kontpoabueie | HpakTiieckue o0pa3oBaTesibHbIE
padoThI padoThI pecypehI

1 UccnenoBanue GyHKINHA ¢ TOMOIIBIO ” 1

IIPOU3BOHON
2 [TepBooOpasHas U UHTETpas 12 1
3 I'paduku TpUroHOMETPHUECKUX (QYHKIUH. 14 |

Tpuronomerpuyeckre HEpaBEHCTBA
4 WpparnmoHanpHble, IOKa3aTENbHbBIE U 24 1

JorapupMUUECKre HEPABEHCTBA

KommiekcHbie uncia 10 1
6 HatypanbHble u 1ienble ynciia 10 1

CucreMbl paliMOHaIbHbBIX, HPPALMOHAIBHBIX
7 MOKA3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1

ypaBHEHUU
8 3ajauu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHnue, 0000IIeHNE, CHCTEMATH3AIHS 16 )

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonunyecTBo 4yacos DJIEKTPOHHBIE
Ne aTa ndpoBbie
n/n Tema ypoka Bceero Konrpoabusie | Mpakrutecikue IZ/I[?.y‘leHI/lfl :)lﬁ[()l;l;OBaTe.Hbele
padoThbI padoThbI pecypesI
1 MHoxecTBO, onepanuu HajJ MHOKECTBAMHU 1 |
HMX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpumMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmnaparta JJisl pelieHus 3a1a4
Parmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIE 1
MIePUOINIECKHUE TPOOH
Parmonanbsubie ynciaa. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MIPOLIEHTHI, OECKOHEUHBIE 1
MIePUOIUYECKHUE TPOOH
6 [Ipumenenue npobeit 1 TPOLUEHTOB JUIs 1
pelIeHus MPUKIAIHBIX 3a/1a4
7 [Ipumenenue qpo6eit v MPOLEHTOB IS |
peuieHust NpUKIAgHbIX 3a/1a4
g HencTBuTenbHble yncia. PanrmoHaabHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckre onepanum ¢ |
JEeNUCTBUTEIBPHBIMU YHCIAMHU
10 Moaynb 1eHCTBUTEIBHOTO YHCIIA U €T0 |
CBOMCTBA




11

[TpuGmmxE€HHBIEC BEIYUCIICHUS, TTPABUJIA
OKpYTJICHUS, TPUKHUIKA U OLICHKA Pe3yJIbTaTa
BBIYUCIIEHUN

OcHOBHBIE MCTOAbI PCIICHHUA LCJIIbIX U IlpO6HO-

12 palrOHANIbHBIX YPAaBHEHUI 1 HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIIEHHUS LETBIX U APOOHO-
palMOHAIBHBIX YPaBHEHUIN 1 HEPABEHCTB

14 OCHOBHBIE METOBI PEIICHUS IIENIbIX U IPOOHO-
palMOHANBHBIX YPaBHEHUI 1 HEPABEHCTB
MHorowieHsl OT OHOIN IepeMeHHo. [leenne

15 MHOTOWIEHA HA MHOTOWIEH C OCTATKOM.
Teopema besy

16 MHorouseHsl ¢ HeabMi KO3 HUIIEHTaAMH.
Teopema Buera

17 Pemenne cucrem IMHEHHBIX YPaBHEHUN

18 Pemrenne cucreM JIMHEWHBIX YPaBHEHUU
Martpuna cucTeMbl JINHEWHBIX YPAaBHEHUM.

19 Onpenenuresb MaTPULBI 2X2, €T0
r€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS
Onpenenurenb MaTpuLpl 2X2, €ro

20 reOMETPUUYECKUI CMBICT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

71 [IpumeHeHnue onpeaenuTens AJisg peueHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU

) Penrenne npukiagHeIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHUI

23 Pemenne npukiiagHeIxX 3a/1a4 ¢ IOMOIIBIO




CHUCTEMbI JINHEHHBIX YPaBHEHUM

24

KonTponbHas pabora: "Pannonanbhble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIMA, c1oco0bl 3a1aHusl QyHKIHH.
B3aumno o6pathHbie ¢pyHkiuu. Komnosunus
byHKIUH

26

I'paduk GpyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBaHus rpapukoB GyHKINI

27

OO6macTh ornpeesieHrs] 1 MHOYKECTBO 3HAUCHUI
¢ynxuun. Hynu pynkuuu. IpomexyTku 3Hak
IIOCTOSIHCTBA

28

YETHble U HeYETHBIE (PYHKIIUH.
[Tepuonnueckue dpynkuun. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI ()yHKIIHH.
HauOonbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIMU Ha IPOMEXYTKE

30

JIuneiiHas, KBajpaTUuHas U IPpOOHO-TUHEHHAS
byHKITUN

31

DJeMeHTapHOe UCCIeI0BaHUE U IOCTPOSHHE
rpauKoB 3THUX HYHKLIUH

32

DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOEHHE
rpadukoB 3TUX QpyHKUINN

33

CreneHsn ¢ 1EJIBIM IT0Ka3aTeaeM. buaom
Hrrotona

34

CreneHsn ¢ LIeJIbIM IToKa3aTeiaeM. buaom
Hrrotrona




CrenenHast GyHKIUS C HATYpaIbHBIM U LIEIBIM

35 N .
nokazaresnem. E€ cBoiicTa u rpaduk

36 Konrponsnas pabdora: "Crenennas QyHKIHS.
E€ cBoiictBa u rpaduk”

37 ApudmeTrueckuii KOpeHb HaTypaIbHON
CTEIIEHU U €ro CBOMCTBA

33 Apudmernueckuil KOpeHb HaTypabHON
CTETIEHH U €r0 CBOWCTBA

39 IIpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH,
COJIeprKalX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BHIPAXKCHUH,
COJIeprKalluX CTENEHHU U KOPHU

41 IIpeoOpazoBaHus YUCIOBBIX BBIPAXKECHUH,
COJIeprKalluX CTEIIEHU U KOPHU
WppaunonansHeie ypaBHeHN. OCHOBHbIE

42 METO/Ibl PEIIEHNS HPPALIMOHAIBHBIX
ypaBHEHUH
Hppaunonanbasie ypaBHeHUS. OCHOBHBIE

43 METO/bl PELICHUS] UPPALUOHATIBHBIX
ypaBHEHUH
WppannonaneHele ypaBHeHHsA. OCHOBHbIE

44 METO/IbI PELICHHs] HPPALOHAIBHBIX
YpaBHEHUI

45 PaBHOCHMIIBHBIE TTEPEXOBI B PEILIEHUN
UpPpaLMOHAIIbHBIX YPaBHEHUI

46 PaBHOCUIIBHBIE NTEPEXOBI B PEILICHUU
UPPaLMOHAIIBHBIX YPaBHEHUM

47 PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU




UppaLMOHANIEHBIX YPaBHEHHI

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

48 UpPpaLMOHAIIbHBIX YpaBHEHUI
CpoiicTBa 1 rpaduk KOpHS N-0i CTENEHU KaK

49 (GyHKIIUN 00paTHOM CTENEeHU C HATypaJbHbIM
MoKazaresaemM
CoiicTBa 1 rpaduk KOpHS N-0i CTETIEHU KaK

50 (byHKIMN 0OpaTHOMU CTENEHH ¢ HATypajIbHBIM
IIOKa3aTeaeM
Kontponbnas padota: "CBoiicTBa u rpadux

51 KOpHS n-0M creneHu. MppanuoHanbHbIe
ypaBHeHus"

57 CreneHs ¢ palMmOHaIbHBIM IIOKA3aTENEM U €€
CBOMCTBa

53 CreneHsb ¢ palluOHAJIbHBIM MTOKa3aTENEM U €€
CBOMCTBA

54 CreneHs ¢ palMOHaIbHBIM IIOKA3aTENEM U €€
CBOMCTBa

55 [TokazarenbHas QyHKIMS, €€ CBOICTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIUM 11
pElIeHNs ypaBHEHUN

57 Ucnons3zoBanue rpaduka GyHKIUN 115
peueHust ypaBHEHUN

53 IlokazarenbHble ypaBHEeHUA. OCHOBHBIE
METO/IbI PEIICHHs [T0KA3aTEIbHBIX YPABHEHUN

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

MCTOABI pCIICHHUA MMOKA3aTCIbHBIX ypaBHeHI/If/'I




IloxazaTensHBIE YpaBHCHUA. OCHOBHEIE

60 METO/Ibl pEIICHUS MT0Ka3aTeIbHbIX YPABHEHUN !

61 KonTponbhas padora: "[lokazarenbHast |
¢ynkuus. [TokazarenbHble ypaBHEHHS"

62 Jlorapudwm yucna. CoiicTBa norapudpma |

63 Jlorapudm yucna. CoiicTBa orapugpma 1

64 Jlorapugwm uucna. CpoiicTa norapupma 1

65 JlecaTU4HbIE U HaTypaJlbHbIE JTOTapHU(PpMbI 1

66 JlecATUYHBIC U HATYypaAJIbHBIE JTOTAPU(PMBI 1

67 [IpeoOpazoBanue BeIpa)KEHHHA, COACPIKALIIX 1
sorapupMsl

68 IIpeoOpazoBaHue BbIpaK€HHUM, COAEPIKALIUX |
sorapudmsl

69 [Ipeo6pa3oBaHue BbIpa)KEHUH, COAEPKAILIUX
norapupMsl !

70 Jlorapudmuueckas QpyHkus, e€ cBOWCTBA U )
rpaduk

71 Jlorapudmuueckas pyHkuus, e€ cBoWcTBa U ]
rpadux

7 Hcnonb3oBanue rpaduka GyHKIuM 115 |
peleHNs ypaBHEHUI

7 Hcnons3zoBanue rpaduka GyHKIUN 115 1
pelIeHNs ypaBHEHUH
Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE

74 METObI PEIICHUS JIOTapUPMUISCKUX 1
YpaBHEHUI

75 Jlorapudmmueckue ypaBHeHus. OCHOBHBIC 1




METO/Ibl pEIICHUS JIOrapu(PMHUUECKUX
YpaBHEHU

Jlorapudmuueckue ypaBHeHust. OCHOBHBIE

76 METO/Ibl PEIICHUs JIOTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUT
norapu(pMUIECKUX YpaBHEHHH

78 PaBHOCHIIBHBIEC NTEPEXO/IbI B PEIICHUU
norapu(pMUYECKUX YpaBHEHHUH

79 Kontponbnast padota: "Jlorapudmudaeckas
¢bynkuus. Jlorapupmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHCIOBOrO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAaHT€HC
YKCIIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIOBOrO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oIpeJielieHue TPUrOHOMETPUUYECKUX (YHKIUI
YHCIIOBOI0 apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

85 oTpeJieIeHue TPUTOHOMETPHUYECKUX (DyHKINH
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI




89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [Ipeo6pa3oBaHue TPUrOHOMETPUUECKUX |
BBIPAKCHUI

01 [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX |
BBIPAYKEHUI

9 [Ipeo6pa3oBaHye TPUrOHOMETPUUECKUX 1
BBIPAKCHUIN

93 [IpeoOpazoBaHue TPUTOHOMETPHUECKUX |
BBIPAYKEHUI

94 Pemenne TpuroHOMETpUYECKNX YpPaBHEHUN 1

95 PemeHne TpUroHOMETPUYECKUX YPAaBHEHUN 1

96 Pemenne TpUroHoMeTpUUECKNX ypaBHEHUI 1

97 Pemienue TpuroHOMETPUYECKUX YpaBHEHUH 1

98 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUIN 1

100 | PemieHue TpUrOHOMETPUUYECKUX YPaBHEHUIN 1
KonTponbhas pabora: "Tpuronomerpuyeckue

101 | BbIpak€HUS U TPUTOHOMETPUUECKHE 1
ypaBHeHus"
[TocnenoBatensHOCTH, CHOCOOBI 33/1aHUS

102 nocienoBaTenbHoCcTeER. MeTon 1
MaTeMaTHYeCKONH MHAYKIUN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 IOCIe0BaTeNIbHOCTH. MicTOpHs aHanu3a 1
OECKOHEYHO MaJIbIX

104 | Apudmernueckas nporpeccus 1

105 | 'eomerpuyeckas nporpeccus 1




beckoneuno Y6BIBaIOH_[aﬂ reoOMETpHUICCKasd

106 1
nporpeccust

107 CymMma 6ecKOHEYHO yOBbIBArOMICH |
rE€OMETPUUYECKOM IPOTrPECCUU

108 JIuHEeWHBIN 1 SKCTIOHEHIIMaIbHBINA pocT. Yucio |
€. @opmyJia CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHIHUAJIBHBIA pocT. Yncio 1
e. dopMyIia CI0KHBIX MPOLICHTOB

110 Hcnonb30BaHre IpOrpeccuu sl perieHus |
peanbHbIX 3a/1a4 MPUKIIAJHOTIO XapakTepa

111 Kontponbnas pabdota: "[locnenoBatenbHOCTH U |
nporpeccun”

112 | HempepsiBHBIE (GYHKIIMN U UX CBOHCTBA 1

113 Touka pa3pbiBa. ACUMIOTOTHI I'pa)UKOB 1
byHKIII

114 | CoiicTBa (pyHKIIMI HENPEPHIBHBIX HA OTPE3KE 1

115 CpoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1

116 | Meton uHTEpBaJOB ISl pEILIEHHUs HEPABEHCTB 1

117 | Meton uHTEpBajOB Il pELIEHHS HEPABEHCTB 1

118 | MeToa MHTEPBAJIOB JJIsl pEIIEHUS HEPABEHCTB 1

119 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (hYHKIIHMA |
JUISL peIIeHuUs 3a1a4

120 [IpumeHeHne CBOWMCTB HENIPEPHIBHBIX (PYHKLUI 1
JUIsl pELIeHHUs 3aa

121 [TepBas u BTOpast mpou3BOAHBIC (PYHKITIH 1

122 Ornpenenenne, reOMETPUUECKUM CMBICTT 1

MPOU3BOJIHOMN




Omnpenenenne, GU3NISCKUIA CMBICTT

123 3 1
MIPOU3BOTHOM
124 | YpaBHeHHUe KacaTenbHOH K rpaduky QpyHKIHHA 1
125 | YpaBHeHue KacaTenbHOM K rpaduky QpyHKIHH 1
126 | IIpou3BOaHBIC DIEMEHTAPHBIX (QYHKIIUNA 1
127 | IIpousBOAHbIE 3I€MEHTAPHBIX (PYHKITHIA 1
128 IIpon3BoiHasi CyMMBI, IPOU3BEICHUS, |
YaCTHOTO U KOMITO3UIIMU (QYHKIUH
129 IIpon3BoiHast CyMMBI, IPOU3BEICHMUS, |
9aCTHOTO ¥ KOMITO3UINH (DyHKIIHI
130 [Ipou3BoiHasi CyMMBI, IPOU3BEICHHUS, |
YaCTHOTO U KOMITO3UIIMU (QYHKIUH
131 Kontpoinbnas padota: "I[IpounsBoanas” 1 1
132 [ToBTOpeHME, 00001IEHNE, CHCTEMATH3 AU 1
3HaHui: "YpaBHeHus"
133 IToBTOpenue, o000IIeHNE, CUCTEMAaTH3ALIHS 1
3HaHui: "OyHKIUn"
134 | UtoroBas koHTpoJIbHAs paboTa 1 1
135 | UroroBas KOHTpoJbHas paboTa 1 1
136 HOBTOPCHI/IC, 00o00111eH1e, CUCTeMAaTU3aLHs 1
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanuyecTBO yacoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tewa ypoxa Bceero Kontpoabuere | HpakTiieckue fa[3yqennﬁ 36];1;20B3Teﬂbﬂble
padoThI padoThI pecypehI
1 [IpumeHeHne MPON3BOIHOM K UCCIICTOBAHUIO |
(GyHKIII Ha MOHOTOHHOCTB M 9KCTPEMYMBI
) IIpuMeHeHne IPOU3BOJHOMN K UCCIIEIOBAHUIO |
(byHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
3 [Ipumenenne npou3BOHON K UCCIEAOBAHUIO 1
(yHKIMI HA MOHOTOHHOCTB U DKCTPEMYMBI
4 [IpumeneHnne npon3BOIHOMN K UCCIIETOBAHUIO |
GyHKIMI HA MOHOTOHHOCTh M SKCTPEMYMBI
5 [IprumeneHnne npou3BOIHON K UCCIEAOBAHUIO |
(GyHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpumMeHeHne npon3BOHOMN K UCCIIETOBAHUIO |
GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
7 HaxosxneHnre HanOoJIbIIEro 1 HANMEHBIIIETO |
3HAYCHHS HEMPEPHIBHON (QYHKIIUMA HA OTPE3KE
g HaxoxxaeHne HanOobIIEr0 U HAMMEHBILIETO |
3HAYEHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
9 Haxosxnenre HanOOJIbIIEro 1 HAMMEHBIIIETO |
3HAYCHMS HENMPEPHIBHON (QYHKIIUMA HA OTPE3KE
10 HaxoxxaeHnrne HauOoIbIIEr0 U HAMMEHBIIIETO |
3HAaYEHUS HEMPEPHIBHON (PYHKIIMH HA OTpPE3Ke
1 Haxosxnenrie HanOoJIbIIEro 1 HAMMEHBIIIET O )

3HAaYEHUs HENPEPHIBHON (PYHKIIMM HA OTPE3Ke




Haxomz[eHHe HauOOIbIIEr0 1 HAMMEHBIIETO

12 3HAYCHHS HEMPEPHIBHON (QYHKIIUM HA OTPE3KE

13 [IprmeneHnrne npou3BOIHOM JUIsl HAXOXKICHUS
HaWJTy4llIero peuieHus: B MPUKIaAHbIX 3aa4ax

14 [IpuMeHeHne npou3BOJHOM Il HAXOKIAEHUS
HAWJTY4IIEero perieHus B MPUKIATHBIX 3aa9ax
[IprmeneHne nporu3BOAHOM ISl OIIPEICIICHHS

15 CKOPOCTH U YCKOPEHUS IpolLiecca, 3aJaHHOTO
bopmyoit unu rpaduxkom
[Ipumenenne nporu3BOIHOM ISl OIIPEICIICHHS

16 CKOPOCTH U YCKOPEHUS Ipolecca, 3aJaHHOTO
bopmyoit unu rpadguxkom

17 Kommnosurnus ¢yHkimit

18 Kommozumust pyHkmmii

19 Kommozumus pyHknmit

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

)1 ['eomeTpuueckue oOpa3sl ypaBHEHU Ha
KOOPAWHATHOW INIOCKOCTH

2 Konrponsnas padora: "MccnenoBanue
(YHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

” [TepBooOpasHasi, OCHOBHOE CBOHCTBO
epBOOOPaA3HBIX

24 [TepBooOpa3Hble 2IeMEHTAPHBIX (QYHKITUH.
[TpaBuiia HaX0XIEHUS TEPBOOOPAZHBIX

)5 [TepBooOpa3HbIe A7IeMEHTAPHBIX (YHKIIHA.
[IpaBuna HaXOXKIEHUS TEPBOOOPA3HBIX

26 WNurerpai. I eomeTpudeckuii CMBICI UHTETpaIa




Brrancaenue OHpe,I[eJ'IéHHOFO HHTCrpaia 1mo

27 dhopmyne HeroTona-Jleitonura

)3 Brruucnenue onpenenéHHoro MHTerpaa 1no
dbopmyne Hetotona-JleiioHma

79 IIpuMmeHneHne nHTErpana sk HAXOXKACHUS
ionaiel MiocKux Guryp

30 IIpumeHeHne nHTerpana Juisi HAXOXKACHUS
00BEMOB reOMETPUYECKHX TET

31 [Tpumeps! pemenuit TudpepeHnanbHbIX
ypaBHEHU

1 [Tpumeps! pemennit qudepeHamTbHbIX
YpaBHEHUU
MatemaTHueckoe MOAEINPOBAHUE PEATIBHBIX

33 IIPOLIECCOB C ITOMOIIBIO AU(PepeHIIHaTbHBIX
YpaBHEHUI

34 Konrponsnas padora: "[leppooOpaznas u
uHTerpan”

15 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA
U rpauKu

36 Tpuronomerpudeckue GyHKIMU, X CBOHCTBA
U rpaduKu

37 Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA
U rpauKu

13 Tpuronomerpudeckue GyHKIIMU, UX CBOHCTBA
U rpaduKu

39 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA
U rpaduKu

40 OT160p KOpHEH TPUTOHOMETPUIECKHIX




YPaBHEHUI C TOMOIIbIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH

O160p KOpHEH TPUTOHOMETPHUSCKHUX

41 YPaBHEHUH C IIOMOILIBIO TPUTOHOMETPUYECKON 1
OKPY’>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHHUH € TOMOIIBIO TPUTOHOMETPUYECKON 1
OKpPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH € MOMOIIBIO TPUTOHOMETPUYECKON 1
OKPYKHOCTH

44 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Perienue TpUroHoMeTpHUUECKUX HEPABEHCTB 1

46 Penienue TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1
Konrponsnas padora: "I'papuku

48 TPUTOHOMETPHUECKUX (PYHKITHIHA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELLICHUS TOKA3aTEIbHBIX 1
HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHHSI TOKa3aTeIbHbIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/bI PEIIEHUS TOKA3aTEIbHBIX 1
HEPABEHCTB

5 OCHOBHBIE METOABI PELIEHUS MTOKA3ATEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/BI PELLICHUS 1

norapu)MIUIECKIX HEPABEHCTB




OCHOBHEBIE MCTOABI PpEIICHUA

>4 Jorapu(pMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/BI PEILICHUS
sorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHHS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METOABI PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHbIX HEPABEHCTB
61 ['paduueckne METOIBI pEeLICHUS
UppalMoHaIbHBIX YPAaBHEHUN
2 I'paduueckue MeTo bl pereHus
UppalMOHAIIbHBIX YPaBHEHUH
63 I'paduueckue METOIBI peLICHUS
[I0OKa3aTeJIbHBIX YPABHEHUM
64 I'paduueckue MeTo bl peLeHus
MIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeToab! pereHus
norapu(pMUIECKUX YpaBHECHHH
66 I'paduueckue MeTo bl peLeHUs
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckue MeToabl pereHus

norapu)MIUIECKIX HEPABEHCTB




68

I'pacduueckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

69

I'paduueckue MeToAbI pemeHUsS
MOKAa3aTeIbHBIX U JOTrapu(PMHUUECKUX
YpaBHEHU

70

['paduueckne METOIBI peLICHUS
MOKa3aTeIbHBIX U JTOTapu(PMUIECKUX
HEPaBEHCTB

71

I'paduyeckue MeToabl pereHus
MOKAa3aTeIbHBIX U JOrapu(PpMHUUECKUX
HEPaBEHCTB

72

73

Konrponsnas pabdora: "MppanmoHaibHsIe,
MOKa3aTeJIbHbIC U JJOrapupMHUUEcKue
HepaBeHCTBA"

KommnekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aTTHCH
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHYECKasi OPMBI 3aIUCH
KOMILJIEKCHOTO YKciia

75

ApI/I(l)MeTI/I‘ICCKI/Ie ornepannu ¢ KOMINICKCHBIMHA

qucCjiaMHu

76

ApudpmeTnuecke onepanny ¢ KOMIUIEKCHBIMU

qucjiaMu

71

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpILHHaTHOﬁ IINTOCKOCTH

78

N3o0paxenne KOMIJIEKCHBIX YHUCEIT Ha




KOOpI[HHaTHOfI IINITIOCKOCTH

®opmyna Myaspa. KopHu n-oil ctenieHu u3

7 KOMIUIEKCHOT'O YHCJia

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILJIEKCHOTO YHCiIa
[IprMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 pereHust pU3MIECKUX U TEOMETPUIECKUX
3az1a4y

82 KontponbHas padota: "KomruiekcHbie uncna"

83 HatypanbHble u nesble uncia

84 HarypainbHsle u niensle yncia

g5 [IpuMeHeHNnEe MPU3HAKOB AEIUMOCTH LENbIX
qucen

26 [IpumeHeHne MpU3HAKOB AETUMOCTH LEIbIX
qucell

g7 [TpuMeHeHne NPU3HAKOB IETMMOCTH LEJIbIX
yucen: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH LEIbIX
gucen: HOJl m HOK

29 [IpuMeHeHNEe IPU3HAKOB AEIUMOCTH LIEJIbIX
YHCeN: OCTATKU MO MOJTYJIO

90 ITprMeHeHe NPU3HAKOB AEIMMOCTH LEJIbIX
YKCeJl: OCTATKH 10 MOAYJIIO
[IpuMeHeHNEe TPU3HAKOB AEIUMOCTH LIEJIbIX

91 yucel: anroput™ EBkinaa ajis peiieHus 3aaad
B 1I€JIBIX YUCIIaX

92 KonTponbhas pabora: "Teopus nenbix yucen"




93

CucreMa 1 COBOKYITHOCTbh YPABHEHUU.
PaBHOCHIIbHBIE CUCTEMBI 1 CHCTEMBI-
CJIEJICTBUS

94

Cucrema 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEZICTBUSA

95

OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPABHEHUI

96

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH UPpAIMOHATIBbHBIX YPaBHEHUI

97

OCHOBHBIE METO/bI PELLICHUS] CUCTEM U
COBOKYITHOCTEH I10KAa3aTEIbHbIX YPABHEHUN

98

OCHOBHBIE METOBI PEIICHUS] CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHBIX YPABHEHUIA

99

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEH JIorapu(h)MUUIECKUX YpaBHEHHHA

100

OCHOBHBIE METOBI PEIICHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX YpaBHEHHIA

101

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a1a4 U 33/1a4 U3 pa3IndHbIX
obyacTeil HayKH U peanbHOM KU3HH,
UHTEPIPETALNS TIOJyYEHHBIX PE3YyJIbTaTOB

102

[IpumeneHne cucTeM K perieHuo
MaTeMaTHYECKHX 3a71a4 U 3ajja4 U3 pa3InyHbIX
o0yacTeil HAyKH U peanbHOM KHU3HH,
UHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTaTOB

103

[IpumeHeHne HEPaBEHCTB K PELUICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3 Pa3InIHBIX




obJyacTeld HAyKW U PeaIbHOM KU3HU,
WHTEPIPETAIHS TOTyICHHBIX PE3yJIbTaTOB

KonTponbnas padora: "Cucremsl
palMoHaIBHBIX, UPPAIIMOHATBHBIX

104 MOKa3aTeIbHbIX U JIOrapu(PMUUIECKUX
ypaBHEHUI"

105 PanmonanpHble ypaBHEHUS € TapaMeTpamu

106 PannoHanpHbIe HEPABEHCTBA C ITapAMETPAMHU

107 ParmonanpHbIE CHUCTEMBI C MapaMeTpaMu

108 WppanmonanbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamMu

109 HppanunoHaibHbIE CUCTEMBI C IApaMeTpaMu

110 IToka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHblE CUCTEMBI C TApAMETPaAMHU

112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C
napaMeTpaMu

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpaMmu

114 TpuronoMeTpuueckue ypaBHEHUS C
napameTpamMu

115 TpuroHoMeTprudeckre HEpaBEHCTBA C
napaMeTpaMu

116 TpUroHOMeTpUYECKHE CUCTEMBI C
napamMeTpamMu
IToctpoenue u ucciaenoBanme

117 MaTeMaTHYECKHX MOJIeel pealbHbIX

CUTYalHil C MOMOIIBIO YPAaBHEHUH C
rnapameTpamMu




118

[TocTpoenue u nccnenoBaHue
MaTeMaTHYECKUX MOJIEJIEN pealbHbIX
CUTYalHi C MOMOILBI CUCTEM YPaBHEHUH C
rapameTpamMu

119

[TocTpoenue u uccnegoBaHue
MaTeMAaTHYECKUX MOJENEN peaabHbIX
CUTYyallHil C MOMOIIBI CUCTEM YPaBHEHUH C
rapameTpamMu

120

Konrponbnas pabora: "3anaun ¢
napameTtpamu"

121

[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS
3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIIUs
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600IIeHNe, CUCTEMATH3AITHS

3HaHui: "YpaBHeHus. CrucreMbl ypaBHEHUH'

124

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3alIus
3HaHuii: "HepaBeHncrna"

125

[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS
3HaHuii: "HepaBencrtna"

126

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3alIus
3HaHui: "HepaBencrsa"

127

[ToBTOpenme, 0600IIEeHNe, CUCTEMATH3AITHS
3HaHuii: "l[IponsBoanas u e€ npuMeHeHue"

128

[ToBTOpeHue, 06001IeHNE, CCTeMAaTHU3aIIUs
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

129

[ToBTOpeHmE, 0000IIEHNEe, CUCTEMATH3AITHIS
3HaHuii: "l[IponsBoanas u e€ npumeHeHue"




130 [ToBTOpeHmEe, 0600IIEHNEe, CUCTEMATH3AITHS |
3HaHui: "MHTerpan u ero npuMeHeHue"
131 [ToBTOpeHue, 006001IeHNE, CHCTEeMAaTH3aIIUS |
3HaHui: "OyHkun"
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIS |
3HaHui: "OyHkuun"
133 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3aIINs |
3HaHui: "OyHkun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Htorosas koHTpoJsibHAs paboTa 1 1
136 HOBTOPCHI/IG, 0000111eHHE, CHCTEMATH3ALIHS 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10







MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOI MIPOI'PAMMBI

10 KJIIACC
Kon . .
IIpoBepsiemble MpeAMeTHBIE Pe3yIbTAaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
MPOBEPHEMOTO NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTarta
1 Yucna u BBIYUCICHUSA
11 OnepupoBaTh HNOHATHAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE YHMCIO, OOBIKHOBEHHAs U
' NEeCSITUIHAS APO0b, IPOLIEHTHI
12 BhImonHATe  apu@MeTHdyeckue OIepalud ¢ palUoOHAIBHBIMU M JACHCTBUTEIHHBIMH
' YHCIIaMH
13 BbimonHaTe npuOaMKEHHbIE BI:I‘II/ICJIGHPIH,vI/ICHOJIBSySI IpaBUIa OKPYTJIEHUA, [eNaTh
NPUKHJIKY U OLIEHKY Pe3yJbTaTa BEIYHCICHUN
OnepupoBaTh NOHATHAMH: CTETIEHb C LEJBIM IOKa3aTeleM, CTaHAapTHas Gopma 3alucu
14 JCHCTBUTENIBHOTO YHMCIIAa, KOPEHb HATYpaJbHOM CTENEHHU; HCHOJIb30BATH IMOAXOSILYIO
' dopMmy 3amucu JACUCTBUTENBHBIX YHCEN I pEIIeHUs MPaKTHYECKUX 3a7ady U
NPE/ICTaBIICHHS JAHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC ¥ TaHT€HC MPOU3BOJBHOIO YIJIa;
1.5 UCMOJIb30BaTh 3alllUCh IPOU3BOJIBHOTO YIJVIa uepe3 OOpaTHbIe TPUTOHOMETPUYECKHE
byHKIMHA
2 YpaBHEHMS U HEPABEHCTBA
21 OnepupoBaTh MOHATHAMHU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, 11€J10€, PALlMOHAIBHOE,
' UppalnMoHaIbHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE
27 BbimonuATe  mpeoOpa3zoBaHMs ~— TPUTOHOMETPHUYECKHMX  BBIDAKEHMM M pelathb
' TPUTOHOMETPUYECKHE YPABHEHUS
BhImonHATE TpeoOpazoBaHus 1EIbIX, PAMOHAIBHBIX U HPPALMOHATBHBIX BBIPAKCHUN H
23 pemaTh OCHOBHBIC THUINBI LEJIBIX, PAlMOHAIBHBIX U HPPALHOHAIBHBIX YpPAaBHECHUH H
HEPaBEHCTB
24 [TprMeHATh ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUS MAaTEMaTUYECKUX 3a/1a4 U 33134 U3
' pa3MUYHBIX 001acTe HAYKH U PEaTbHOM KU3HU
MogenupoBaTh peajbHbIE CHTyallUd Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS,
2.5 ypaBHEHMsI, HEpAaBEHCTBA 10 YCIOBMIO 33Jauyd, UCCIENOBaTh MOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHUEM allapaTa ajareopsl
3 @yHKUMU U TpaduKu
31 OnepupoBaTh MOHATUAMU: (PYHKIIHUS, CIOCOOBI 3a7aHus (PYHKIMU, 00IACTh ONpPEeTCHHS
' ¥ MHO>XECTBO 3HA4eHUH QyHKUUH, rpaduK QyHKINHU, B3aUMHO 0OpaTHbIE (PyHKIINH
3.2 OnepupoBaTh MNOHATUAMHU: UYETHOCTb U HEUETHOCTh (YHKIMM, HYIM (QYHKIMH,




MMPOMECIKYTKHU 3HAKOIIOCTOSIHCTBA

33 Hcnonb3oBath rpaduky GyHKIMNA A pELIeHUs] ypaBHEHUH
34 Crpoutb 1 yuTath rpaduku JUHEHHON (QYyHKIMHU, KBaIPaTUUHON (PYHKIMH, CTEIIEHHOU
(GYHKIMH € LEIbIM TIOKa3aTeIeM
Hcnonb3oBath rpaduku GyHKIMHA IS UCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEN IMpH
3.5 peleHnH 3ajjady M3 JPYruX Y4YeOHBIX NPEAMETOB W PpealbHOM KHU3HM, BBIPAKAThH
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUYMHAMU
4 Haganma MmaTeMaTH4eCcKOro aHauusa
41 OnepupoBaTh MOHATHAMHU: IOCIIEAOBATEIBHOCTh, apu(METHUECKash U TreoMeTpudecKas
' POrPeCcCUn
47 OnepupoBaTh MOHATHSAMU: OECKOHEUHO YOBbIBalOIlas TIeoMeTpUYecKas Mporpeccus,
' cymMMa OE€CKOHEYHO YOBIBaOIIEH T€OMETPUIECKON Mporpeccun
4.3 3amaBaTh MOCIENOBATEILHOCTH PA3IMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U NPOIPECCUM Ul PEUICHMs PEabHbBIX
' 3aJa4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHAMHU: MHOXECTBO, OIIEpALIMU HAJl MHOKECTBAMU
59 Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaTr s ONMCaHUS  peaslbHbIX
' MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEAMETOB
53 OnepupoBath NOHATUIMU: OIIPENEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEICTBO
11 KJIACC
Kon . .
IIpoBepsiemble nNpeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHON 00pa3oBaTe/1bHOI
HPOBEPHEMOTO NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTarta
1 UYucna ¥ BBIYUCIICHUS
OnepupoBaTh MOHATUAMU: HATypallbHOE, LEJI0€ 4YHCIIO; MCIOJIb30BaTh IMPU3HAKU
1.1 JEIUMOCTH IIEJIBIX YHUCEJN, pa3joKEHUE 4Yucia Ha NPOCTbIE MHOXKHUTEIM AJIs pEIICHUs
3a1a4y
1.2 OnepupoBaTh NOHATUEM: CTEIIEHb C PALMOHAJIBHBIM II0Ka3aTeIeM
1.3 OnepupoBaTh MOHIATUSIMU: JIOTapU(PM YKCIA, JECITUUHBIE U HATypaJIbHbIE JTOTapU(pMbI
2 YpaBHEHMs U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTEHNEHM Ui NpPeoOpa3oBaHUsl BBIPAKEHHH, ONEPUPOBATH
2.1 MOHATUSIMH: TI0Ka3aTeIbHOE YPaBHEHHE W HEPAaBEHCTBO; pEIIaTb OCHOBHBIE THIIbI
MOKa3aTeJIbHbIX YPABHEHHUM U HEPABEHCTB
BrimonHATe mpeoOpa3oBaHUs BBIPAXKECHUH, COAEPIKALIMX JIorapu(MBbL; OIEPHUPOBATH
2.2 MOHATUSAMU: JIorapu(MUYECKOe YpaBHEHHE W HEpPaBEHCTBO; pEIIaTh OCHOBHBIC THIIbI

norapu(pMUUEeCKIX ypaBHEHUH 1 HEPABEHCTB




23

Haxonuts pemieHus mpocTeninx TPUroHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MOHSATHSAMM: CUCTEMA JTUHEHHBIX ypaBHeHI/Iﬁ u eé peUICHUC; UCIIOJIb30BATh

24 CUCTEMY JIMHEWHBIX YPaBHEHUN JJIs PEIIEHUS IPAKTUYECKUX 3a/1a4
)5 Haxonuth pemeHus nNpocTeNMX CUCTEM M COBOKYITHOCTEH PalMOHAIBHBIX YPAaBHEHUIN
' Y HEPABEHCTB
MogenupoBaTh peajibHble CHTyallud Ha s3bIKE anreOpbl, COCTABIATH BBIPAKECHHUS,
2.6 YPaBHEHHUs, HEPABEHCTBA U CHCTEMBI IO YCIOBMIO 3aJa4d, MCCIEN0BAaTh IOCTPOCHHBIE
MOJIENIU C UCTIOJIb30BAHUEM anmapara ajreopsl
3 @OyHKIMH U TpauKH
OnepupoBaTh MNOHATUAMHU: IepHOAMYECKas (YHKIMS, NPOMEKYTKH MOHOTOHHOCTH
31 (GyHKIMH, TOYKM OJKCTpeMyMma (yHKIUM, HauOoJiplllee W HaMMEHbIIEee 3HAYEHUs
' (GYHKIIMM Ha MPOMEXYTKE; UCIOIb30BaTh MX U MCCIENOBaHUSA (DYHKIMH, 3aJaHHON
rpadukom
OnepupoBaTh  MOHATUSAMHU: TpapUKH  IOKA3ATENbHOW,  JOrapupMHUUECKOW U
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh MX Ha KOOPJMHATHOW IUIOCKOCTH U
HCIIOJIb30BAaTh IS PEIICHUS ypaBHEHUN U HEPABEHCTB
13 N300paxkaTh Ha KOOPAMHATHOH TUIOCKOCTH TpadUKd JMHEWHBIX ypaBHEHHH U
' HCIIOJIB30BAaTh UX JUI PELICHUS CUCTEMBI IMHEUHBIX YPABHEHUN
34 Hcnonb3oBate rpadukn QyHKIOMA 178 McciaeloBaHUs MPOLECCOB U 3aBHCUMOCTEH U3
' OPYTUX y4eOHBIX TUCIUIUINH
4 Hagayia maTemMaTH4€eCKOro aHaIn3a
41 OnepupoBaTh MOHATHAMHU:  HENpepbIBHAS  (QyHKIMSA, Tpou3BOgHAs  (YHKLUY;
HCIOJIb30BAaTh T€OMETPUUECKUH U (PU3NUECKUI CMBICI IIPOU3BOJHOM JJIs peIlIeHUs 3a/1a4
47 HaxonuTe mpou3BOJHBIE 3J€MEHTapHBIX (YHKIMH, BBIUUCIATH NPOU3BOAHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKITHIA
43 Hcnonb30BaTh NPOM3BOJAHYIO Ul HCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
’ 9KCTPEMYMBI, IPUMEHATH PE3YJIbTAThI UCCIEA0BAHUS K TOCTPOECHUIO IPaUKOB
44 Hcnonp30BaTh NPOU3BOAHYIO JUIS HAXOXKACHUS HAWIYYIIETO PEIICHUS B IPUKIIAIHBIX, B
' TOM YHCJIE COLAIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh MOHATUSMH: MEPBOOOpa3Has M MHTETpal; MOHUMATh F€OMETPUUYECCKUN U
’ (bu3nvecKuil CMBICI HHTErpasa
46 Haxonute nepBooOpa3Hble 3I€MEHTAPHBIX (YHKLUH, BEIUUCIATE HHTETpAl 10 (hopMyJie
' Hetorona — Jleiibuuia
47 Pemrate npuxiagHple 3aa4d, B TOM YHCIE COLMAIBHO-YKOHOMUYECKOTO U (PU3HUECKOTO

XapakTepa, CpeACTBAMA MATECMATHYCCKOI'O aHaIn3a




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
1

IIpoBepsieMblii JJIeMEHT COAEePKAHMS

Yucna ¥ BEIUHCIIEHUS

Panmonaneubie  unciaa. OOBIKHOBEHHBIE W JECATHYHBIE JpoOU, MPOLEHTHl, OECKOHEUHBIC
nepuoAnyeckre  apoOu.  ApudMeTHYecKHe  Omepanud ¢  pAlUOHAIBHBIMU  YHCIIAMH,

= npeoOpa3oBaHUs YMCIOBBIX BbIpakeHui. [Ipumenenune ApoOeil W MPOLEHTOB Al pELICHUS
MPUKIIAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUI U peaibHOMN KU3HU
JeiicTBuTenpHble Yncia. PanroHansHble U UppalMoHaibHbIe Yncia. ApupMeTHYECKHe Omepauu
1.2 | ¢ nmelictBUTeNnbHBIME Ynciaamu. [IpuOnrkEéHHbIC BBIYUCIICHUS, MIPaBUIa OKPYTJICHUS, PUKHIKA U
OIIEHKa pe3yJbTaTa BEIUNCICHUN
Crenenr ¢ 1enbiM mokazareneM. CrangapTHas ¢opma 3amucu  JIEUCTBUTEIBHOTO 4YHCIA.
1.3 | Ucnonb3oBanue mOAXOASIICH (POPMBI 3aMUCH IEUCTBUTEIBHBIX YHUCET JIS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEICTaBICHUS TaHHBIX
14 ApudmeTnuecknii KOpeHb HaTypaslbHOH creneHu. JleicTBus ¢ apudMeTHYecKUMHU KOPHSIMU
' HATYPaILHOM CTENEHU
L5 CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTAHT€HC YHCIOBOIO
’ apryMmeHra
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 | ToxnmecTBa U TOXIIECTBEHHBIC MPEOOPA30BAHUS
2.2 | IlpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BhIpaskeHHH. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITHI
2.3 | YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCTBAa. MeTo1 UHTEpBaloB
2.4 | Pemenue 1enbix U IpOOHO-pAIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemienue uppanvoHaNbHbIX YpaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUroHOMETPUUECKUX YPAaBHEHUI
57 [IpuMeHeHne ypaBHEHH 1 HEPABEHCTB K PEHICHUI0 MATEMAaTHUECKUX 3a7a4 U 3a7a4 U3 Pa3IndHbIX
’ oOJacTeil HayKu U peabHOM KU3HU
3 QOyHKIMH U TpaPUKH
3.1 | ®dyskuus, cnocoOsl 3aganus GyHkimu. ['paduk pynkuuu. BzanmHo oOpatHbie GyHKINU
39 Ob6nacte ompeneneHuss W MHOXeCTBO 3HadeHM ¢GyHkuuu. Hymu ¢ysknun. [IpomexyTtku
' 3HAKOMOCTOSHCTBA. YETHBIC 1 HEUETHBIC PYHKITUN
33 CrenenHasi GyHKIHSI C HATypaJbHBIM H IENbIM MokazateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
’ rpaduK KOpHS n-0¥ CTEeNeHU
3.4 TpuronomeTrpuyeckass OKpPYKHOCTb, OIpeAesieHUe TPUTOHOMETPUUYECKUX (YHKUIUN YHUCIOBOTO
" | aprymenra
4 Hauana maTemaTnyeckoro aHaausa




41 [locnenoBarenbHOCTH, CHOCOOBI 3a/laHus I10CJIE0BATEIBHOCTEN. MOoHOTOHHBIE
' MOCJIeI0BATEIbHOCTH
ApudmeTrnueckass U reomMerpuueckas mnporpeccuu. beckoHeyHo yObIBarolasi reomMeTpuyecKas
4.2 | mporpeccusi. Cymma 0ecKOHEUHO yOBIBaIOIIEeH reoMeTpruiecKkoii nmporpeccun. @opmMyiia CIOKHBIX
npoueHToB. Mcnonp30BaHue Nporpeccuu Ui pelieH sl pealbHbIX 3a/1a4 IPUKIIaJHOIO Xapakrepa
5 MHoOkecTBa U JOTHKA
MHoxecTBO, omnepaluu HaJl MHOkecTBamu. Jluarpammer Oiinepa — Benna. Ilpumenenue
5.1 | TeOpeTHKO-MHOKECTBEHHOI'O ammapara JUisi ONUCAHMsI pEalIbHbIX MPOLECCOB U SIBICHUN, MpU
pelIeHNH 3a/1a9 U3 APYruX Y4eOHBIX MPEIMETOB
5.2 | Onpenenenue, TeopeMa, CIeICTBUE, I0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 UYucna v BBIYUCICHUA
1.1 Harypanbnble u nensie yncna. [Ipu3Haky Je1MMOCTH LEIIbIX YUCET
1.2 Crenensb ¢ pallMOHAIBHBIM MoKa3ateneM. CBOWCTBA CTETICHU
1.3 Jlorapudm uyucna. /lecATHYHbIE U HATYpPAIbHBIE JTOTAPHUPMBI
2 VYpaBHEHHUS U HEPaBEHCTBA
2.1 [IpeoGpa3oBaHue BbIpak€HUH, COAEpKAIIUX JTOTAPHUPMBbI
2.2 [Ipeo6pazoBanue BbIpaKEHUH, COIEpKAILUX CTENIEHU C Pal[MOHAIbHBIM IIOKa3aTeIeM
23 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIe YpaBHEHUS M1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 CucreMsl JIMHENHBIX ypaBHEHUN. Perienne npukiaaHbIxX 3a1a4 ¢ OMOIIBIO0 CUCTEMBI JIMHEHHBIX
' ypaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHU, CUICTEM U HEPABEHCTB K PELICHUIO MaTEMaTUUECKUX 3a1a4 U 3a7a4d U3
' pa3inuyHbIX 00JacTel HAYKU U PeaIbHOM KU3HU
3 OyHKIUU U Tpaduku
31 Oynkuus. [lepuognueckue Qynkuuu. IIpomexyTkn MOHOTOHHOCTH (PyHKUMHU. MakcuMyMbl U
' MUHUMYMBI QyHKIuH. Hanbosbinee n HanMeHblee 3HaueHHE (QyHKIMHA Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U rpaduku
33 [TokazaTenpHas u orapudmudeckas PyHKITMH, ©X CBOMCTBA U TPapUKH
34 Hcnonp3oBanue rpagukoB GyHKIMN IS pEIICHUS] YPAaBHEHUH U JIMHEHHBIX CUCTEM
15 Hcnonb3oBanue rpadukoB GYHKIUN U UCCIIEAOBAHUS MPOLIECCOB M 3aBHCUMOCTEH, KOTOpBIE
' BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB U PEATbHON KU3HU
4 Hayaya maTemaTHueckoro aHaimsa




4.1

HenpepeiBable (yHKIIMU. METOI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB

4.2 [IpousBonnas ¢pyHkuu. ['eomerpudeckuii u GU3NYECKUNA CMBICT POU3BOTHOMN

43 [IpousBoaHble 31€MEHTApHBIX (QYHKIMA. DPOpPMYJIbl HAXOXAECHHUS MPOU3BOJHOM CYMMBI,
' NPOM3BEICHUS M YACTHOTO (DYyHKIIHIA

44 [IpumeHeHne NPOM3BOIHONW K HCCIEIOBaHMIO (DYHKIHMA HAa MOHOTOHHOCTH M OSKCTPEMYMBI.
' Haxoxxnenne HanOoJIbIIero 1 HAMMEHbIIETo 3HaYeHNs (PYHKIIMK Ha OTpE3Ke

45 [IpuMmeHeHre MPOU3BOJHOM Il HaXOXKIEHUS HAWIYyYIIEro pPEIleHUs B NMPHUKIAJHBIX 3a1adax,
' JUIs OTIPENIETIEHNs] CKOPOCTH MPOLECCa, 3aJaHHOr0 (POPMYJION WK TpapUKOM

4.6 | IlepBooOpaznas. Tabmuiia nepBooOpa3HBIX

47 WuTterpan, ero reomerpudyeckuii 1 (pu3n4YecKuii cMbICi. Bbluncinenue uHTerpana no ¢gopmyse

Herorona — JleitOauma




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJLHON
HHPOI'PAMMBI CPEJHEI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsieMoOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJabTATaAM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBanusi

Bnagenne MeromaMu J0Ka3aTeNbCTB, QJIrOpPUTMAMHU pEUIEHMs] 3a/lay; yMEHue
dbopMyIHpOBaTE M ONEPUPOBATH TMOHATHAMM: OIpPEJACICHUE, aKCHOMa, Teopema,
CJIEICTBHE, CBOWCTBO, NPHU3HAK, JOKA3aTEJbCTBO, PABHOCHIBHBIE (DOPMYIHPOBKH;
NPUMEHSATH UX; YMEHHE (OPMYIHPOBATH OOPATHOE U MPOTUBOIIOIOKHOE YTBEPKICHHUE,
IIPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, MCIONb30BaTh METOJ MaTEeMaTHYECKON
WHAYKIHH; TPOBOAUTH JOKAa3aTENIbHBIE PACCYKICHHS IIPH PEIICHNUHU 33a4, OLIEHUBATh
JIOTMYECKYI0 TPaBUIBHOCTb pAacCyKACHUH; YyMEHHME ONEepUpoBaTh MOHATHIMU:
MHOX€ECTBO, TOJMHOECTBO, OMNEpallii HaJ MHOXXECTBAaMH;, YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHO>KECTBEHHBIH anmnapaT JJIsl OIMCAaHUs PealbHbIX MPOLIECCOB U SBICHUMN
U TpU pelIeHHH 3a/lay, B TOM 4YHCJIE€ U3 JPYruxX Y4eOHBIX MpeIMETOB; yMEHHE
ONepupoBaTh MOHATUAMHU: I'pad, CBA3HBINA Tpad, AepeBo, LUK, rpad Ha MIOCKOCTH;
YMEHHE 33[1aBaTh M ONMUCHIBATh Tpadbl pa3IMYHBIME CIIOCO0AMH; UCTIONIB30BaTh Tpadbl

IIPU PEIlIeHUH 3a]a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYypadbHOE YHCIIO, IEJIOE YHUCIO, CTENeHb C
[ETBIM TIOKa3aTelieM, KOPEeHb HATypaJbHON CTENEHU, CTENEeHb C pPAIMOHAIBHBIM
MoKa3aresjeM, CTeNeHb C JCHCTBUTENbHBIM IOKa3aTeleM, JIorapupm 4Yucia, CUHYC,
KOCHHYC U TAaHT€HC MPOU3BOJIBHOTO YKCIIA, OCTATOK MO MOIYJIIIO, PAllMOHAIEHOE YKCIIO,
UPpAIMOHATIFHOE YHUCJIO, MHOXECTBAa HATypalbHBIX, IENbIX, pPalUOHAIBHBIX,
JCHCTBUTEIIBHBIX YHMCEI; YMEHHE HCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINH
oOIMid TeNUTeNh ¥ HaMMEHBIIIee 0o0Iee KpaTHOe, anropuT™M EBKiHIa mpu penieHun
3aJa4; 3HAKOMCTBO C Pa3IMYHBIMH TIO3MIIMOHHBIMH CHUCTEMaMHU CYUHCIICHHUS; YMCHHUE
BBITIOJIHATh BBIYHMCIICHHE 3HAYCHWH M MPeoOpa3oBaHUsI BHIPAKECHUH CO CTENEHSIMU U
norapudmamu, Tpeodpa3oBaHUs APOOHO-PAIMOHAIBHBIX  BBIPAKCHHUM, yMEHHUE
OTIepUPOBATh TIOHATHUSMHU: TIOCIEAOBATEIIBHOCTh, apU(pMETHIECKass MPOrPeccus,
reoMeTpuyecKkasi mporpeccusi, 0eCKOHEYHO yOBbIBaroOIIasi TEOMETPHUECKas TPOTPECCHs;
YMEHHUE 3aJaBaTh IOCJIEOBATEILHOCTA, B TOM YHCIIE C TIOMOIIBID PEKYPPEHTHBIX
dbopMyJI; yMEHHE OINEpPUPOBATH TMOHATHUSMU: KOMIUICKCHOE YHCIO, COIPSKEHHBIC

KOMIUICKCHBIC YHCIIa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, ¢opma 3ammcu




KOMIUIEKCHBIX 4HceN (FeoMeTpUyYecKasi, TPUTOHOMETpUYecKas M anredpandeckas);
yMeThb TNPOU3BOAUTH apupMETHYECKHEe JCUCTBUS C KOMIUIEKCHBIMH YHCJIAMU;
IIPUBOJUTH IPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YMCEI; ONIEpPUPOBATh MOHATUAMU:

MaTpula 2x2 u 3x3, onpeaeanTenb MaTPULIbl, FEOMETPUUYECKUNA CMBICIT ONIPeIeUTENs

YMeHue onepupoBaTh NOHATUAMHU: PALIMOHAIBHBIE, UPPALMOHAIbHBIC, [I0KA3aTEIIbHBIC,
CTEIEeHHbIE, JOrapupMHUUECKUE, TPUTOHOMETPHUUECKUE YPAaBHEHHUS M HEPAaBEHCTBA, UX
CHUCTEMBI; YMEHHE  ONEpPUPOBATh  MOHATUSAMM:  TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH W HEPaBEHCTB,
PAaBHOCWUIIBHOCTh YPAaBHEHMI, HEPABEHCTB W CHCTEM; YMEHHUE pEIIaTh YPaBHEHWS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOIIBID PA3JIMYHBIX IPUEMOB; peIIaTh YPABHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C MAapaMeTpoOM; INPUMEHATh YPAaBHEHMs, HEPaBEHCTBA, MX
CUCTEMBI JJI pEelIeHNs MaTeMaTHUECKHX 3a/a4d U 3aJ]a4 U3 pa3IM4HbIX 00JacTeil HayKn

U PEAIIbHOU KU3HU

YMeHue onepupoBaTh HOHATHAMM: (GYHKLUS, YETHOCTh (DYHKIUH, MEPHOAMYHOCTH
(YHKINHU, OTPaHUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTh (DYHKIIMHU, SKCTPEMYM (YHKLUH,
HauOoJplllee M HaWMEHbIlee 3HAa4YeHUs (YHKIUMM Ha HPOMEXYTKE, HENpepbIBHAs
GyHKLMSA, aCUMOTOTHI Tpaduka (QyHKIUH, NepBas U BTOpas MPOU3BOJHAS (YHKLUH,
reOMETPUYECKUN U PU3NUECKUN CMBICI IPOU3BOIHOM, IEpBOOOPa3Hasl, ONpeIeEHHbIN
MHTETpal; yYMEHHE HAaXOJWTh ACUMNOTOTHI rpaduka (yHKIUU; yYMEHHE BBIYHUCIATH
HPOM3BOJIHBIE CYMMBI, ITPOU3BEJCHHS, YaCTHOTO U KOMIIO3UIMU (YHKLUH, HAXOAUTh
ypaBHEHHE KacaTeldbHOM K Tpaduky (QyHKIUM; YMEHHE HaXOAWTh IPOU3BOJHBIC
AJIEMEHTApHBIX (YHKIHI; YMEHHE HCIIOJb30BaTh IMPOU3BOJIHYIO IS HCCIEAO0BAaHUS
GyHKIMH, HAXOAWTh HAMOOJNBIIME W HAWUMEHBIIME 3HAUYCHUS (QYHKUUH; CTPOUTH
rpaUki MHOTOYICHOB C KCIIOJIb30BAaHMEM ammnapara MaTeMaTHYeCKOro aHalln3a;
IPUMEHSTH MPOU3BOAHYIO JIJISl HaXOXKACHHUS HAWIy4YLIeTro PEelleHUs B NPUKIATHBIX, B
TOM YHCJIE€ COLUATBHO-I)KOHOMHYECKUX M (PU3NYECKUX 3a]1a4ax; HAXOAUTh IUIOMAIN U
00BbEMBI  (UTYp C TOMOLIBIO HHTErpajia; MPUBOJUTH NPUMEPHl MaTEMATUYECKOTO

MO/JIEIMPOBAHUS C TOMOILBIO AU epeHIMaNbHBIX YpaBHEHUH

YMeHne omnepupoBaTh MOHATHAMHU: Tpaduk GyHKOUM, oOpaTHas QyHKIHS,
KOMIO3UIMS (YHKIMHA, JTUHEeHHas GYHKIUS, KBaJApaTUuHas QyHKUUS, palliOHAIbHAS
byHKMsI, creneHHas ~(QYHKOWS, TpPUTOHOMETpUYeckue (QyHKIUH, oOOpaTHBIC
TPUTOHOMETpPUUYECKHE (YHKIMM, TIIOKa3aTelbHas U Jorapupmuueckas (yHKIUY;
YMEHHE CTPOUTh TpadUKd W3YYCHHBIX (QYHKIUH, BBINOIHATH IPEOOpa3OBaHMUS
rpaduKoB  (QYHKUIMH, WCMONB30BaTh TpaduKd i  U3YyYEHHUS TPOLECCOB U
3aBUCUMOCTEH, MPH PELICHWH 3aJad M3 JAPYTHMX y4YeOHBIX IMPEeIMETOB M 3a1ad W3

peanbHON JKU3HHW; BBIpaXaTh (OPMYyJIaMH 3aBHCHUMOCTH MEXAY BEIHUYUHAMU;




UCTIOJIb30BaTh CBOMCTBA U rpaduku GpyHKUIUI A pelieHus] ypaBHEHUH, HEPABEHCTB U
3aJad ¢ TapamMeTpamH; H300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA

pelLIeHU YpaBHEHM, HEPABEHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 33Ja4d PAa3HBIX TUIIOB (B TOM YMCJI€ HA MPOLEHTHI, 10U U
4acTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBAPOB U YCIIyT, HAJIOTH, 3a/1a4M U3 00J1acTH
yOpaBJIE€HUS JIMYHBIMM U CeMEMHbIMM (UHAHCAMHU); COCTABIATH BBIPAKECHMUS,
YpaBHEHMsI, HEpaBEHCTBA W MX CHCTEMbl II0 YCIOBHIO 3aJaud, MCCIEI0BaTh
MOJIyYUeHHOE pEIICHHEe U OLIEHHWBAaTh MPaBIONOJOOHOCTh pEe3yNbTAaTOB; YMEHHE
MOJIETUPOBATh peajbHbIE CUTYyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBJISATh BBIPAKEHUS,
YpaBHEHMS, HEpPaBEHCTBA M MX CHUCTEMbl IO YCJIOBHUIO 3aJaud, HCCIEI0BaTh
IIOCTPOCHHBIE MOJIETIM C HCIIOJIb30BAaHWEM armnapaTa anredpbl, MHTEPHPETUPOBATH

IIOJIyYEHHBIN pe3yJIpTaT

YMeHne onepupoBaTh MOHATUSMH: CpeiHee apupMeTHYecKoe, MeluaHa, HauOobIee
Y HauMEHbIIEE 3HAYCHMs, pa3Max, AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHUE YHCIOBOTO
Habopa; yMeHHE H3BIEKaTh, MHTEPIPETUPOBATh MH(OPMAIUIO, MPEACTABICHHYIO B
TabJIuIax, Ha AMarpamMmmax, rpadukax, OTpaskarollyo CBOMCTBA pealbHbIX MPOLIECCOB U
SBJICHUI; TIPEACTaBIATh MHOOPMAIMIO C TIOMOLIBIO TAaOJIUIl U JUAarpaMM; HCCIEI0BATh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaUYeCKUX METOAOB U
ANEKTPOHHBIX CPEACTB; TIpaUuecKd HCCIEeI0BaTh COBMECTHbIE HAONIOJEHUS C

MIOMOUIBIO IUarpamMM pacCEeUBaHUs U JIMHEHMHOMN perpeccuun

YMeHue omnepupoBaTh IMOHATUSMU: CIydalHbIM ONBIT M clydyallHOe COOBbITHE,
BEPOSITHOCTh ~ CIY4alHOTO  COOBITHS; yYMEHHE  BBIUUCIATH  BEPOSTHOCTH  C
UCTIOJIBb30BaHUEM TpaUYecKMX METONOB; MPHUMEHATh (OPMYJIBI CIOXKEHUS U
YMHOXXEHHUSI BEpOSTHOCTEH, (hopMyny MOIHONW BeposATHOCTH, (Gopmyny bepryim,
KOMOMHATOpHbIE (GakThl U (OPMYJIbI;, OLIEHUBATh BEPOSITHOCTU peasbHBIX COOBITHI;
YMEHHE  OIEpUpOBaTh  IOHATUAMM:  CllydyalHas  BEJIMYUHA,  PACIPEICICHUE
BEPOSITHOCTEM, MAaTeMaTUYECKOE OXKUIAHUE, IUCIEPCUS M CTaHAAPTHOE OTKJIIOHEHHE
CllydailHOW BeJIMYUHBI, (QYHKUMU pacHpelesieHus U IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOIO0 M HOPMAJIBHOTO PAaCHpElENICHNH; YMEHHUE HCIOJb30BaTh CBOMCTBA
W3YYECHHBIX PACHpeNeNCHU M1 pelIeHHs 3a]ad; 3HAKOMCTBO C IOHATHSAMH: 3aKOH
OONBIIMX YHCEs, METOJbl BHIOOPOUHBIX MCCIEI0BaHUM; YMEHHE NMPUBOAUTH MTPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B NPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX;
YMEHHE OIEPUPOBATH MOHATHIAMU: COYETAHNE, TIEPECTAHOBKA, YUCIIO COYETAHUM, YACIIO
NEepecTaHoBOK; OMHOM HpIOTOHA; yMeHHME NPUMEHATH KOMOHMHATOpHBIE (DAKTBI U
paccykKAeHHs JUIsl pelIeHMs 3aJad; OLIEHMBATh BEPOSITHOCTH pPEAbHBIX COOBITHIA;

COCTaBJIAITh BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH ITOJYyYEHHBIN pPE3yJIbTaT




YMeHue omnepupoBaTh IOHATHSAMHU: TOYKa, IpsMasi, IUIOCKOCTb, HPOCTPAHCTBO,
OTpE30K, JyY, BEJIMUMHA YIUIa, IUIOCKUN yToJl, JBYTPaHHbIN yroil, TPEXTPaHHBIA yroul,
CKpEIIMBAIOIIMECA TpsMBIE, NApAJUIEIbHOCTh W NEPIEHIUKYJSAPHOCTb MPSIMBIX U
IUIOCKOCTEH, Yro MeXay IpsSMbIMHU, YTOJI MEKAY MPSIMOM U MIIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKHM A0 IUIOCKOCTH, PACCTOSHHUE MEXIY IpPSIMbIMHU,
paccTosiHMEe MEXAY IUIOCKOCTSAMH; YyMEHHE HWCIOJIb30BaTh IPU pEIIEHUHM 3ajad
u3y4eHHbIE (aKThl U TEOPEMBI INIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpY’KaIoIIEero MUpa; CTPOUTh MaTeMaTUYECKHE MOJEIHU C MTOMOIIBI0 T€OMETPUUECKUX

MOHATHH U BCJIMYHH, p€IIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMAb GUTYPBI, 00bEM (PUTYPBI, MHOTOTpaHHHUK,
NPaBUIBHBI MHOTOTPAaHHUK, CEYCHHE MHOTOTpaHHHKA, Ky0, TapauieNenuIe, Mpu3ma,
nupamMuia, GuUrypa u NOBEpXHOCTh BpaIlleHHUs, IMIIMH/IP, KOHYC, Iap, cdepa, miomais
cdepsl, IOMAAb MOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCA, IIUIUHIPA, 00BEM KyOa,
OPSAMOYTOJBHOTO MapajuleienuIiea, TUpaMHIbl, TPU3MbI, LWIMHAPA, KOHyca, 1Iapa,
pa3BEPTKAa IMOBEPXHOCTH, CEUYEHHUS KOHyca M IMIMHJIpPA, MapauleibHble OCH WU
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs cgepbl, IIINHApPA, KOHYCa;
YMEHHUE CTPOHTh CEYCHHWE MHOIOrpaHHHKA, M300pa)kaTh MHOTOTPAHHHKH, (UTYPHI H
HOBEPXHOCTH BPAILIEHHS, MX CEYCHUS, B TOM YHUCIIE C TOMOIIBIO MIEKTPOHHBIX CPEICTB;
yMEHHE  IPUMEHATh  CBOHCTBA  TEOMETPUYECKUX  (QHUTYp,  CaAMOCTOSTEIBHO
(bopMyTHpPOBATH ONPENEICHUS N3y4aeMbIX (QUTYp, BBIABUTaTh THIIOTE3BI O CBOMCTBAX U
NpU3HaKaxX TreoMeTpu4eckux (uryp, oOOCHOBBIBATh WJIM ONPOBEPraTh HMX; yMEHHE
NPOBOIUTHh Kiaccuukanuio (uryp 1O pa3IuYHbIM TPU3HAKAM, BBITIOJIHATH

H€06XO,Z[I/IMBI€ AOMOJIHUTCIIbHBIC ITIOCTPOCHUA
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YMeHne onepupoBaTh MOHATUSMHU: JBI)KEHHE B IPOCTPAHCTBE, MapayjiebHBIN
NEepeHoc, CUMMETpPHUsl Ha TUIOCKOCTH U B TPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE
noao0us, nojo0HbIe (GUTYpPBI; YMEHHE PAclO3HABATh PaBHBIC U MOAOOHBIE (UTYpHI, B
TOM 4YHCIE€ B MPHUPOJE, HMCKYCCTBE, APXUTEKType; HCIOJIb30BATH TI'€OMETPUUECKUE
OTHOILICHMS TP PELICHUHU 3a/1a4; HaXOJAUTh T€OMETPHUUECKUE BEIMYMHBI (JITMHA, YTOJI,
IUIONIa(b, 00BEM) MPH PELICHNH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U U3 PeabHON
KM3HU; YMEHHE BBIYUCIISATH T€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOJ, IUIOMIA[b,
00BEM, IUIOIAAb MOBEPXHOCTH), MCHONB3YSl M3y4YEHHbIE (OPMYJIBI U METOIBI, B TOM
Yuclie: IUIOIIAIb TTOBEPXHOCTH IHPaMUIbL, HPHU3MBIL, KOHYycCa, MWIMHAPA, IUIOMIAIb
cheps; 00BEM KyOa, NPSMOYTOJBHOTO Tapauielenunena, TUPAMUIBL, TPU3MBI,

IWIMHIPA, KOHYCA, I1apa; YMEHHE HAaXOAUTh OTHOIICHHE 00BbEMOB MOJOOHBIX (QUTYDP
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YMenue ONICPHUPOBATE TOHATUAMU. TPAMOYIOJIbHad CHUCTEMa KOOpAMWMHAT, BCKTODP,

KOOpAWHATBI TOYKH, KOOPAWHATHEI BCKTOpA, CyMMa BCKTOPOB, MPOU3BCACHUEC BCKTOpaA




Ha YWCIIO, pa3JIOKEHHE BEKTOpa MO 0a3ucy, CKaJspHOE IMPOU3BEICHHE, BEKTOPHOE
IIPOM3BENICHNE, YroJl MEXKIy BEKTOpaMH; YMEHHME MCIOJIb30BaTh BEKTOPHBIM U
KOOPJAMHATHBIA METOA AJIS PelICHHUs] TeOMETPUYECKHUX 3a/1ad U 3aj1ad IPYyTux yuyeOHBIX

npeamMeToB

13

YMeHue BLI6I/IpaTL NOAXOASAIIMN METOM, JJIsI pCeUICHUSA 3alauu,; TIOHUMAaHUC 3HAYNMOCTH
MaTEMaTUKHU B U3YUCHUU IIPUPOAHBIX U O6H.I€CTBCHHBIX IMpoueCccoB U HBHGHI/Iﬁ; YMCHUC
pacro3HaBaTh IMPOABICHUE 3aKOHOB MATCMATHKHM B HMCKYCCTBE, YMCHHUC IIPHBOJUTH

IIPUMEPBI MATEMATHYECKUX OTKPBITHIM POCCUNCKONW U MUPOBOM MAaTEMaTHYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT COIepP:KAHUS

Yucaa ¥ BEIYUCICHUS

1.1 | HarypanbHbie u mensie uncna. [Ipu3Haku AeTUMOCTH IIENBIX YHCElT
12 Pammonaneueie yncna. OOBIKHOBEHHBIE M JI€CATHYHBIE ApOOM, TPOLEHTHl, OECKOHEUHBIE
' NepUOINYEeCcKHe IpoOHu
13 Apudmernuecknii KOpeHb HaTypalbHOW cremeHu. [leiicTBus ¢ apuMETHUECKUMH KOPHSMHU
' HAaTypaJIbHON CTEIIEHU
1.4 | Crenenb ¢ nenbiM nokasateneM. CTeneHb ¢ palioOHAILHBIM Moka3areneM. CBOHCTBA CTETICHU
15 CrHyCc, KOCHMHYC M TaHIT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YKCJIOBOTO apryMeHTa
1.6 | Jlorapudwm uucia. [lecsTuuHbIC U HATYpaIbHBIC JOTapUPMBI
JlelicTBUTENbHBIE YHuCla. ApUpMeTHYecKHe ONepalud C JIeHCTBUTEIbHBIMA  YHCIAMHU.
1.7 | TlpubnwkEéHHBIC BBIYUCICHUS, TMpaBUIa OKPYIJICHHs, NPUKHIKA ¥ OICHKA pe3yJbrara
BBIYMCIICHUI
1.8 | IIpeoOpa3oBanue BhIpaKECHHIA
1.9 | KommiekcHbie unciia
2 YpaBHEHUsI 1 HEPABEHCTBA
2.1 | Lenbie u qpoOHO-palMOHATIbHBIC YPABHEHHUS
2.2 | HppaunoHanabHbIEe ypaBHEHHS
2.3 | TpUroHOMeTpUYECKHE YPaBHEHHUS
2.4 | TlokasarejbHbIE M JIOTapU()MHUUECCKHE YPABHEHHUS
2.5 | Lenbie u qpoOHO-pAIMOHAIBHBIC HEPABCHCTBA
2.6 | UppaunoHaabHbIC HEPABEHCTBA
2.7 | Tloka3atenbHbIC  JIOTapUPMUUCCKHAEC HEPABEHCTBA
2.8 | TpuroHoMeTpHYECKHE HEPAaBEHCTBA
2.9 | Cucrembl U COBOKYITHOCTH YPaBHCHUI 1 HEPABEHCTB
2.10 | YpaBHeHHs, HEPABCHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuiia CHCTEMbI JITHEWHBIX ypaBHEHHIH. ONpeeTuTe b MaTPHIIbI
3 OyHKIMU U TpaduKu
3.1 | Oyukius, crnocoObl 3amanus (yHkiuu. [padpuk (yskimu. B3zaumHO oOpaTHBIC (GYHKIHH.




Yérubie u HeuéTHbIe pyHKUMU. [leproanueckue GpyHKIHHN

OO6nactp ompeneneHuss U MHOXKeCTBO 3HaueHMd ¢yHkumuu. Hymun ¢ynkuuu. IIpomexyTku

3.2 | 3HaKOMOCTOSIHCTBA. I[IPOMEXYTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl M MHHHMYMBI
¢bysakun. Hanbomnpiee 1 HauMeHbIee 3HaYeHUe (PYHKIIMN HA TIPOMEKYTKE

13 Crenennast (yHKIUS C HATYPAIBHBIM | IIETBIM ITOKa3zareneMm. E€ cBoiicTBa u rpaduk. CBoHCTBa U
' rpaduk KopHs n-0il cTeneHn

3.4 | TpuroHomerpuyeckue QyHKIMU, UX CBOUCTBA U rPadUKH

3.5 | Iloka3arenbHas u Jorapupmudeckas GyHKIIHH, HX CBOMCTBA U rpaduKu

16 Touku paspeiBa. AcumnToThl TpadukoB ¢yHkiui. CpolicTBa (QYHKIMI, HENPEpBIBHBIX Ha
' OTpE3Ke

3.7 | TlociemoBaTeabHOCTH, CIIOCOOBI 3a/1aHMs IOCIEN0BATEILHOCTEN

3.8 | Apudmerndeckas u reoMeTpudeckas mporpeccun. @opmyia CJI0KHBIX MPOIIEHTOB
4 Hauana MaTemMaTH4eckoro aHanmsa

4.1 | IIpousBonnas GpyHkuuu. [Ipon3BOIHBIC HJIEMEHTAPHBIX (YHKIIHIA

40 [IpuMeHEeHHe NPOW3BOJHON K WCCIEAOBAaHHIO (YHKIIUH HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
' Haxoxnerne HanOoJIbIIIero 1 HAMMEHBIIETO 3HAYCHHS (PYHKIIMHA HA OTPE3Ke

4.3 | IlepBooOpa3Has. MuTterpan
5 MHoxecTBa U JIOTHKa

5.1 | MHOXecTBO, Oolepaliy HaJl MHOKeCTBaMH. JluarpaMmsl Ditnepa — Benna

5.2 | Jloruka
6 | BeposSTHOCTb M CTaTHCTHKA

6.1 | OnmcarenbHas CTAaTHCTHKA

6.2 | BeposTHOCTD

6.3 | KomOunatopuka
7 I'eomerpus

7.1 | ®durypsl Ha MIOCKOCTH

7.2 | TlpsiMbIe ¥ MJIOCKOCTH B TIPOCTPAHCTBE

7.3 | MHOTOrpaHHHKH

7.4 | Tena v IOBEPXHOCTH BPAICHUS

7.5 | KoopauHaThl H BEKTOPbI
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