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INOACHUTEJIBHAS 3AIIMCKA

VYueOHbiil Kypc «Anredpa U Havajga MaTeMaTUYECKOr0 aHaJIM3a» SIBIAETCA OJHUM U3
HanOoJsiee 3HAYUMBIX B MPOrpaMMe CPEIHEro o0IIero o0pa3oBaHMsl, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH 00€CHEYMBAET MHCTPYMEHTAIbHYIO 0a3zy A M3Y4EHMsI BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, @ C IpyTrOil CTOPOHBI, POPMHUPYET JIOTHIECKOE U aOCTPAKTHOE MBILIUICHNE
o0yJaronuxcs Ha ypoBHE, HEOOXOAUMOM JIJIsi OCBOEHUSI MHPOPMATHKHU, OOIIECTBO3HAHNS,
UCTOPHUH, CJIOBECHOCTH U JPYruxX AUCHMIIMH. B pamkax maHHOro y4deOHOro Kypca
oOyuJarouiyecs: OBJIAJEBAIOT YHUBEPCAJIbHBIM $I3bIKOM COBPEMEHHOM Hayku, KoTopas
bhopMyIUpPYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Y4eOHbIN Kypc aaredpsl 1 Hayal MaTeMaTHYeCKOTro aHalIn3a 3aKiIaIbIBAeT OCHOBY AJIs
YCTEITHOTO OBNAJACHUS 3aKOHAMH (U3UKH, XUMHUH, OWOJIOTWH, MOHMMAaHHS OCHOBHBIX
TEH/ICHLIUN pa3BUTHsI YKOHOMUKH U OOILECTBEHHOM KU3HU, [TO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO UCIOIB30BaTh UX AJIS
JanbHeiero o0pa3oBaHUs MU B TOBCEIHEBHOW >XM3HU. B TO ke Bpems OBlajeHue
aOCTpaKkTHBIMA M JIOTHYECKH CTPOTMMU KOHCTPYKIUSMHU anreOpsl M MaTeMaTHYeCKOro
aHalu3a pa3BUBAET YMEHHUE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTUHHOCTb,
JIOKa3bIBaTh YTBEPXKACHUS C TOMOILIBI0O HWHAYKIMM U pacCykJaThb JE€AYKTUBHO,
UCII0JIb30BaTh 0000IEHNE U KOHKPETH3ALUI0, a0CTparupoBaHUE U aHAJIOTHI0, (POPMHUPYET
KpPEaTHBHOE U KPUTHUYECKOE MBIIIICHHUE.

B xone usyuenus yueOHOro kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a»
o0yJarouiyecs: MoJxy4aroT HOBBIM OMBIT pelIeHUs] MPUKIAAHBIX 3a/1ad, CaMOCTOSATEIbHOIO
MOCTPOCHHUSI MaTEMaTHUECKUX MO/ peaTbHbIX CUTYalluid, MHTEPIIPETAIUN TTOTYIEHHBIX
peLlIeHu, 3HAKOMSTCS ¢ IPUMEPAMU MaTEMaTUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE
U UCKYCCTBE, C BBIJAIOLIUMUCS MAaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMHU.

Y4eOHbIll Kypc 00JaaeT 3HAYUTENIbHBIM BOCIUTATENbHBIM MOTEHIIMAIOM, KOTOPBIHA
peanusyeTcsl Kak 4epe3 y4eOHbId MaTepuai, CloCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHMs, TaKk U uepe3 CHeu(puKy ydyeOHOH JesATENbHOCTH, TpeOyrouen
IPOJOKUTENBHON KOHLIEHTPALlMM BHUMAHMS, CAMOCTOATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJYUYECHHBIN pe3yNbTar.

B ocHoBe MeToauku oOyueHus aaredpe M HayajaaM MaTeMaTHYeCKOro aHAJIM3a JIEKUT
JEeSITEIbHOCTHBIN PUHIUI O0yUYEHUSI.

B crpykrype ydyeOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOI'O aHajIu3a»
BBIJICJICHBI CJENYIOIINE COAEPKATEIbHO-METOANYECKUE TUHUU: «YUHuclia U BBIYUCICHUS»,
«OyHKIMM W rpaduku», «YpaBHEHHS M HEpaBeHCTBa», «Hauanma MaremaTHuecKoOro
aHanu3a», «MHOKeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATEIBbHO-METOANYECKUE JIMHUN
U3y4aloTCs Ha MPOTSKEHUH JIBYX JIET 0OYUYEHHsI Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus,
€CTECTBEHHO JOMOJHSS JApPYyr Apyra W TOCTENEHHO HACHINAsACh HOBBIMH TEMaMU U
pasnenamu. J[aHHBIN yueOHBIN KypcC SIBISICTCS HHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B
ce0e coJepKaHUE HECKONbKUX MaTeMaTHYeCKUX JUCUUIUIMH, TaKUX Kak anreodpa,



TPUTOHOMETPHSI, MATEMAaTUUECKUN aHAIN3, TEOPHUs] MHOXKECTB, MAaTEMAaTHYECKasl JOTUKA U
npyrue. Ilo wMepe Toro kak oOydaronidecss OBJaJeBalOT BCE 0Oojiee MIUPOKUM
MaTEeMaTUYECKUM anmnapaToM, Y HUX MOCJIeI0BaTEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MaTEMaTHYECKyl0 MOJENb PEaJbHON CHUTyallud, MNPUMEHSATHh 3HAHUS,
NOJIyYCHHBIE TPH HW3YYEHUU Y4YeOHOro Kypca, s peleHUus CaMOCTOATEIbHO
chopMyJIMPOBAaHHON MaTEMaTHUUECKOM 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxxaTenbHo-MeTOAMYECKass JUHUA «Yucia ¢ BBIYKMCICHUS»  3aBepIlaeT
dbopMHUpOBaHNE HABBIKOB MCTIOIB30BaHUS JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO
Ha ypOBHE OCHOBHOro obmero oOpa3oBanus. Ha ypoBHe cpeanero oOmiero odopa3oBaHus
ocoboe BHHUMaHHE ynaensercs (HOPMUPOBAHHMIO HABBIKOB PAlMOHAIBHBIX BBIUMCICHUMH,
BKJIIOUAIOIIHUX B c€0s MCIOJB30BAHUE PAa3NUYHBIX (POpPM 3alucCH 4uciia, YMEHUE JeaTh
MPUKHUJIKY, BBIIOTHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICEHUBATH UYUCIIOBBIE BBIPAXKEHHUS,
paboTaTh C MaTeMaTHYECKUMU KOHCTAHTAMU. 3HAKOMbIE OOyYarolUMCs MHOXXECTBA
HATypajbHbIX, LEJbIX, PALUOHATIBHBIX M JEHCTBUTEIBHBIX YHUCENT JOMOJHSAIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4YHCEI. B KaXIoM U3 3TUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My clienr(UyecKre 3ajaun 1 ONepaluu: JeJIeHne Halleno, ornepupoBaHue
OCTaTKaMHd Ha MHOXECTBE [EJIbIX YHUCeNl, OCOOble€ CBOHCTBAa pALMOHAIBHBIX U
UppALMOHANBHBIX YHCEN, apupMETUYECKHe Olepaluu, a TaKXe U3BJICUEHUE KOPHS
HATypaJIbHOM  CTENEHM  Ha  MHOXECTBE  KOMIUIEKCHBIX  4ucenl.  bmaromaps
MOCJIEIOBATEIbHOMY PpAaCIIMPEHUI0 Kpyra HCIONb3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXXHOCTSIMM HX TMPUMEHEHUS i1 peUIeHus pas3IMyHbIX 3a7ad  (opMHUpYyeTCs
MPEICTABICHUE O €JUHCTBE MATEeMaTUKU KaK HAYKH M €€ POJu B MOCTPOCHHHM Mojieei
pearbHOr0 MHUpa, IUPOKO UCTIOIB3YIOTCS 0000ICHHE U KOHKPETH3AIH.

JIunus «YpaBHEHHS U HEPABEHCTBA» PEAIM3YETCS HAa NPOTSKEHUU BCEro OOYy4EeHUS
Ha YpOBHE CpEIHEro o0uiero odopa3oBaHUs, MOCKOJIBKY B KaxaoM paszaene [Iporpammel
MPENYCMOTPEHO pEIIEHUE COOTBETCTBYIOIMX 3anad. B  pesynbrate oOyvaromniuecs
OBJIAJICBAIOT PA3IUYHBIMU METOJAMH DEIICHUS PAIMOHAIBHBIX, UPPALUOHAIbHBIX,
MOKA3aTEeNbHBIX, JOTapU(PMHUUECKUX W TPUTOHOMETPUUYECKUX YpaBHEHHUH, HEPaBEHCTB U
CUCTEM, a TaKXke 3a7ay, cojaepkamux mnapaMmerpol. [lonyyeHHble yMEHHs ILIHUPOKO
UCIIOJIb3YIOTCSL TIPU UCCIEAOBaHUU (YHKUIMNA C TOMOIIBI0 MPOU3BOAHOM, MPHU pPEUICHUU
NPUKIAAHBIX 3a7a4 W 3aJlad Ha HaxOXJEeHHWE HAWOONBIINX W HAWMEHBIIWX 3HAYCHUH
¢ynkuuu. JlaHHas copepxaTenbHas JIMHUAA BKIIOYAeT B ceOs Takxke (popMupoBaHHUE
YMEHUM BBINOJHATH pacu€Tel 1o (QopmynaM, mnpeoOpa3oBaHMsl  PalMOHAIBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAK)KE BBIPAKEHUHN, COJIEPKAIINX
CTEeNeHU U Jorapudmbl. braromaps m3ydeHuio anredpandeckoro Marepuajia MPOUCXOIUT
JanbHeillee pa3BUTHE AJITOPUTMHYECKOrO M aOCTPAKTHOIO MBILUIEHUS O0Yy4YarolHUXcH,
(GOpMUPYIOTCS HABBIKM JEAYKTHUBHBIX PacCy>KIEHUHM, paboThl C CUMBOJBHBIMU (hOopMamu,
MPENCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHUJE PABEHCTB U HEPABEHCTB.
Anrebpa mnpemnaraer S(OQEKTUBHBIE HHCTPYMEHTBHI IS PEIICHUS TNPAKTUYCCKUX U



€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HArJsAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA
HayKH.

CopepxaTtenbHo-MeToanueckas JUHUS «DyHKIMHU U Tpa@uKU» TECHO MeperuieTaeTcs
C JpYTMMH JIMHHSIMH YY€OHOTO Kypca, IOCKOJIBKY B KaKOM-TO CMBICIE 3a7aéT
MOCJIEIOBATENBHOCTh M3Y4YEHHSI Marepuana. 3ydeHue CTENeHHOW, MOKa3aTeabHOM,
Jorapu(MUYECKOH U TPUTOHOMETPUYECKHX (YHKIMI, HX CBOMCTB M TpaduKOB,
UCTIONIb30BaHue (DYHKIMH JUIsl pellieHns 3a/1a4 U3 APYruX Y4eOHBIX MPEAMETOB U pealbHOM
JKU3HU TECHO CBSI3aHO KaK ¢ MaTEeMaTUYECKUM aHAJIM30M, TaK U C PEUICHUEM YPaBHEHUU U
HepaBeHCTB. [Ipu 3ToM O0JBIIIOE BHUMAHUE yEIseTCss (OPMHUPOBAHUIO YMEHUS BBIPAXKaTh
dbopmyliaMi 3aBUCUMOCTH MEXAY Pa3IMYHbBIMU BEIWYWHAMH, HUCCIEIOBATH IMOJTYyUYCHHBIC
byHKUMU, CTpOUTh UX rpaduku. Marepuan 3TOH coaep aTelbHOW JMHUM HAlElIeH Ha
pa3BUTHE YMEHUN U HABBIKOB, MMO3BOJISIONIUX BHIPAXKATh 3aBUCUMOCTU MEXIY BEITUYMHAMU
B pa3nu4HOM ¢opme: aHAIUTHUECKOM, Trpaduyeckol M cloBecHoW. Ero wusyudenue
CIIOCOOCTBYET Pa3BUTHIO JITOPUTMHUYECKOrO MBIIIIEHUS, CIOCOOHOCTH K OOOOLIEHUIO U
KOHKPETHU3AINH, UCITOJIb30BAHUIO AHAJIOTUH.

ConepxxarenbHass nuHUs «Havama  MaremMaTH4ecKOro  aHalind3a»  MO3BOJISIET
CYILIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 3ajad,
JIOCTYMHBIX O0YYaroIIUMCsI, TaK KaK y HUX TOSBISETCS BO3MOXXHOCTh CTPOHUTH T'pauKu
CJIIOKHBIX (DYHKIIMH, ONpEeAeNniaTh UX HauOOJbIINE U HANMEHBIINE 3HAYCHUS, BHIYHCIATH
wiomaan ¢Guryp u o0BEMBI TEJl, HAXOJUTh CKOPOCTH W YCKOpEHHs mporieccoB. JlanHas
coJiepKaTeNbHasl JIMHUS OTKPHIBAET HOBBIC BO3MOXHOCTH TOCTPOCHUSI MaTeMaTHUYECKHUX
MOJIEJIEN peasIbHbIX CUTYyaIlUi, MO3BOJIIET HAXOJIUTh HAWIyUIllee PEIICHUE B MPUKIIAIHBIX,
B TOM UHCIE€ COUHMAIIBHO-DKOHOMHYECKHMX, 3aJadaXx. 3HAKOMCTBO C OCHOBaMH
MaTEeMAaTUYECKOTO aHajh3a CHOCOOCTBYET pa3BUTHIO aOCTPakTHOro, (opmaiabHO-
JIOTUYECKOTO W KPEaTUBHOI'O MBIIUICHUS, (OPMUPOBAHUIO YMEHUM pacrno3HaBaTh
MPOSIBJICHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOydaronmecs: y3HarT O
BBIJIAIONINXCS PE3YyJIbTaTaX, MOJTYYEHHBIX B XOJ€ Pa3BUTHS MAaTEMATUKU KaK HAyKH, U 00 UX
aBTOpax.

CopepxaTenbHo-MeTOANYECKass JUHUS «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B cels
AJIEMEHTHl TEOPUHU MHOXKECTB M MATEMaTUUYECKOW JIOTMKU. TeopeTMKO-MHOKECTBEHHBIE
MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IMIKOJIbHONW MaTeMaTUKU U TpeAJiaraloT Haubosee
YHUBEPCAJIbHBIN SI3bIK, OOBEAUHSAIONIUN BCE pa3fieiibl MATEMATUKU U €€ MPUII0KEHUN, OHU
CBSI3BIBAIOT pa3Hble MAaTeMaTHYECKUE JIUCIMIUIMHBI U MX MPUIOKEHHUS B €IUHOE IIEJ0E€.
[TooToMy BaXHO JaTh  BO3MOXHOCTH  OOydYamwlleMmMycs TMOHHMAaTh  TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MAaTEMaTHKU U HUCIOJIb30BATh €r0 JJIsl BBIPAXKCHUS
CBOUX MbICIIeH. [[pyruM BakHBIM MPU3HAKOM MaTEMAaTUKW KaK HAyKHU CIEAyeT MPU3HATH
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHHUW M CJEIOBAHHE OMNPEACIEHHBIM MPABUIAM
MIOCTPOCHUS J10KA3aTENIbCTB. 3HAKOMCTBO C D3JIEMEHTAMU MAaTEMAaTUYECKOW JIOTMKHU
CIIOCOOCTBYET Pa3BUTHUIO JIOTHUYECKOTO MBIIUICHUS O0YYalOIIUXCs, MO3BOJISIET UM CTPOUTH



CBOM PACCYXKJ€HMSI Ha OCHOBE JOTMUYECKUX MpaBWi, (HOPMUPYET HABBIKKM KPUTHUYECKOIO
MBIILIEHUS.

B yueOHOM Kypce «AnreOpa v Hayaja MaTeMaTHYECKOrO aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOIO MOJICTUPOBAHMS, KOTOPBIE TMPU3BAHBI CIIOCOOCTBOBATH
(hopMUPOBaHHIO HABBIKOB MOCTPOCHHUSI MOJIENIE peabHbIX CUTYallUi, UCCIEAOBAHUS 3THX
MOJIeJIE ¢ TOMOIIBIO ammapaTa ajareOpbl 1 MaTeMaTHYECKOro aHajin3a, WUHTEPIpEeTaluu
MOJIYYEHHBIX Pe3yJbTaToB. Takue 3a/JaHusl BIJICTEHbI B KaXKJbIA U3 pa3/IesioB MPOTPaMMBbI,
MMOCKOJIBKY BECh MaTepHal y4eOHOro Kypca IMHPOKO HCIOIB3YETCS I peIleHUs
NpUKIaaHbIX 3a7ad. [lpu pelieHun peanbHbIX MNPAKTUYECKUX 3a/ad o0ydaroniuecs
Pa3BUBAIOT HAOIIOJATEILHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETH3UPOBATh MpodsieMy. JlesTenbHOCTh 1O
(GOpMUPOBaHHIO HABBIKOB pEIICHUS TMPUKIAJAHBIX 3aJa4 OpPraHu3yeTcs B Mpolecce
M3Y4YEHUSI BCEX TEM y4eOHOro Kypca «Aredpa u Hayajia MaTEMaTUUE€CKOTO aHallu3a.

Ha wu3ydenue ydeOHOro kypca «Airedpa M Hayajga MaTeMaTHYECKOr'0 aHaIU3a»
orBoautcs 272 yvaca: B 10 kimacce — 136 yacoB (4 yaca B Henenro), B 11 kimacce — 136 gacos
(4 yaca B HeZEIO).



COIAEPXAHME OBYUYEHUA
10 KJTACC

Yucia 1 BBIYMCICHUSA

Panmonanbupie  uncna. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOM, MPOLIECHTHI,
OeckoHeuHbIe Tepuoanyeckue Apoou. [IpumeHnenue npoOGell U MPOLEHTOB JUIsl PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUW U pEaTIbHOU KU3HU.

JlelcCTBUTENBHBIE  YHCIIA. Panyonanenpie W WppanMoHalIbHBIE — YHCIA.
Apupmernyeckue ornepauuud ¢ JEeHCTBUTEIbHBIMU 4YHCIaMH. MOAyib JE€HCTBUTEIBLHOIO
yuciia U ero cBoictBa. [IpuOnmkEHHbIE BBIUMCIEHUS, MPAaBUIA OKPYIJICHUS, TPUKUIKA U
OLICHKA Pe3yJIbTaTa BbIYUCICHUN.

Crenenb ¢ uenbiM nokasarenem. bunom Hpiotona. Vcnonbs3oBanue mnoaxossiieit
dbopMBbI  3amUCH  JICUCTBUTEIBHBIX YHCET [JI PEIICHUS MPAKTUYECKUX 3ajlad MU
IIPEACTABJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HATYpaJbHON CTENIEHU U €T0 CBOMCTRBA.

CrerneHp ¢ palMOHAJIBHBIM MTOKA3aTelleM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MTOKA3aTEJIEM.

Jlorapudwm uncna. CpoiictBa norapudma. /lecsTuunbie U HATypadbHBIE JIOTapU(OMBI.

CuHyc, KOCUHYC, TAHI'€HC, KOTAHI€HC YUCJIOBOI0 apryMeHTa. APKCUHYC, apKKOCHUHYC
Y apKTAHT€HC YHUCIIOBOI'O ApPryMEHTA.

YpaBHeHUSA U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U YPaBHEHUSA-CIIEICTBUsL. HepaBeHCTBO, pelieHne HEPABEHCTBA.

OCHOBHbIE METOABI PEHICHUS UEIbIX U JIPOOHO-pAMOHAIBHBIX ypaBHEHUU U
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOU NEPEMEHHOM. [leeHre MHOrowieHa Ha MHOTOYJIEH C
ocrtatkoM. Teopema bezy. MHorousnens ¢ neiasiMu kodpduinnenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAXKEHUH, COJIEPIKAIINX CTENIEHN U KOPHH.

Uppaumonansueie ypaBHeHUs. (OCHOBHBIE METOJbl PEIIEHUS HWPPALHOHATBHBIX
YPaBHECHUU.

[TokazarenbHble  ypaBHEHHS. (OCHOBHBIE METOJbl PEIIEHUS  IOKa3aTeJIbHBIX
YPAaBHEHHM.

[IpeoOpa3zoBaHre BEIPAXKEHHM, COACPKAIIUX JTOrapU(pMBI.

Jlorapupmuyeckue ypaBHeHUs. OCHOBHbIE METOJABI PEHICHUS JOrapu(pMUYECKUX
YPaBHECHU.

OcHoBHbIE TpUroHOMeTpuueckue Gopmynsl. [IpeodbpazoBanne TPUTOHOMETPHUUECKHUX
BbIpaKeHUN. PellieHre TpUroHoOMEeTpUYECKUX YPaBHEHU M.

Pemenune cucreMm TUHEWHBIX YpaBHEHUN. MaTpuiia CUCTEMbI JIMHEWHBIX YPABHEHUM.
Onpenenutens MaTpUllbl 2X2, €ro reOMETPUYECKU CMBICT U CBOMCTBA, BBIUMCIECHUE €0
3HAYECHUS, NPUMEHECHHE OIPEIACIUTENS U1 PEUICHUS CHCTEMBI JIMHEWHBIX YpPaBHEHHM.



Pemienve nmpuknagHeIX 3a/1ad ¢ TOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHeHUU. MccienoBanne
MOCTPOEHHOU MOJIEJIH C TIOMOILBIO MaTPHIL U OIPEIEITUTEIIECH.

[TocTpoeHrE MAaTEMATUYECKUX MOJEIIEN peaJbHOM CUTYyallUHd C MMOMOIIBIO YPaBHEHUHN
1 HepaBeHCTB. [IpruMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUI0 MATEMAaTHUYECKUX 3a7ay
M 33]1a4 U3 Pa3INYHbIX 00JIaCTel HAYKU U PEAIbHON KU3HU.

DyHKIUM U TPaPUKHU

@OyHk1us, crnocoObl 3aaanus GyHkiuu. B3aumuo oOpaTtHbie ¢yHKImu. Kommnosunus
bynaknui. ['padux hyHKIMU. D1eMeHTapHbie mpeodpa3oBanus rpaduKoB PyHKITUH.

Obnacte ompeneneHuss W MHOXKECTBO 3HaueHWd ¢(ynakumu. Hymm ¢yHKmum.
[IpomexyTku 3HakomocTosHCTBA. Y&€rHble W Heu€érHbie GyHKIuU. [lepuoguyeckue
¢bynkuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl U MUHUMYMBI (DYHKIIHH.
HauGomnbiiee n HanMeHbIee 3HaYeHUS QYHKIIUHA HA TIPOMEKYTKE.

Jluneiinas, KBajgpaTu4yHass U JAPOOHO-IMHEHHAs  (QYHKIMH.  DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPaPUKOB.

CrenenHas (yHKIMS ¢ HATYpaJIbHBIM U LIETBIM MOKa3aTeneM. E€ cBolicTBa u rpaduk.
CaoticTBa 1 Tpaduk KOpHS N-0¥ CTeNeHN Kak (QYHKIIMM OOpaTHOM CTENEHH C HATypaIbHBIM
ITOKA3aTEJIEM.

[lokazarenbHass u Jjorapudmudeckas (yHKIMHA, HUX CBOWCTBA © Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pEIIeHUsT YpaBHEHUH.

Tpuronomerpudeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX (YHKIIHMA
YUCJIIOBOI'0 apryMEHTA.

OYHKIMOHAJILHBIC 3aBHCUMOCTH B peajbHBIX Mpoleccax W sBleHusX. ['paduku
peanbHbIX 3aBUCUMOCTEM.

Hauvana MmaTeMaTH4eCcKOro aHajamu3a

ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHus MOCJIEJ0BATEIbHOCTEH. Merton
MAaTeMaTU4YECKOM MHAYKUUH. MOHOTOHHBIE W OrpPaHUYEHHBIE TOCJIEIOBATEIIBHOCTH.
Hcropust BOSHUKHOBEHMSI MATEMATHYECKOT0 aHalIn3a Kak aHalin3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMmMeTpudeckas mporpeccu. beckoHedHo —yObIBaromias
reomeTpuueckas nporpeccusi. CymMma O€CKOHEYHO YOBIBAIOIIEH TeOMETpUUYECKOM
nporpeccur. JIMHEMHBIM W SKCHOHEHIHUAIBHBIM pocT. Yucino e. Dopmyrna CIOXKHBIX
MPOLEHTOB. lcnonp30BaHuEe mporpeccuu sl PEUIeHUs PEeajbHbIX 3a7ad MPHUKIIAJIHOrO
Xapaxkrepa.

HenpepobiBuble (QyHKIMH ¥ uX cBoiicTBa. Touku pa3pbiBa. ACUMNOTOTHI TpadUKOB
bynkuuid. CBoiicTBa (QYHKIIMH HENPEpBHIBHBIX HA OTpe3ke. MeToJ HHTEpBajoB IS
pelieHust HepaBeHCTB. [IprMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIUM JJIST pEeIIeHUs 3a/1a4.

[lepBass u BTOpas mnpousBoAHble GyHKIUU. OmnpeneneHue, TEOMETPUUECKUNA U
(bu3HUeCcKuil CMBICT POU3BOIHON. Y paBHEHHUE KacaTenbHOU K rpaduKy QyHKIIUH.

[IpousBoaHble sneMeHTapHbIX (yHKIME. [IpousBoaHAs CyMMBI, NpPOU3BEACHHUS,
YaCTHOT'O ¥ KOMITO3HUIINH (PYHKITUH.



MHo:xecTBa U JIOTMKA

MHOX€eCTBO, Olepaluyd HajJ MHOXXECTBAaMHU M MX CBOMCTBa. [narpammbl Ounepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O amrapara JJisi OIMMCAHUS PEATbHbBIX
MIPOLIECCOB U SIBICHUM, TIPU PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB.

OnpeneneHue, TeopemMa, CBOWCTBO MAaTEMAaTHUYECKOrO OOBEKTa, CIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KITACC

Yucsa 1 BIYUCICHUSA

Harypanbupie 1 nensle uncina. [IpuMeHeHHe NMpU3HAKOB AEIUMOCTU LENBIX YHCED,
HauOonpIuit oOmui aenurend (ganee — HOJI) m HammeHnblee obiiee kpatHoe (manee —
HOK), octaTkoB no moayito, airoputma EBkiauaa ajist pemeHus 3aj1a4 B IEJIbIX YUCIIax.

Komrmekcuble yucna. AsnreOpanyeckas M TpPUTOHOMETpUYECKas (QOpMbI 3amucH
KOMIUIEKCHOTO 4ucia. ApudMernuyeckue omnepalud ¢ KOMIUIEKCHBIMH — YHUCJIaMHU.
N300pakeHne KOMILJIEKCHBIX YHCEI Ha KOoopAauHATHOM mmiockocTu. dopmyna Myaspa.
KopHu n-oii creneHn W3 KOMIUIEKCHOrO uucia. lIpuMeHeHrne KOMIUIEKCHBIX YUCEN JJIs
pelieHust PU3NYECKUX U TEOMETPUUECKUX 3a/1aY.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYITHOCTb YPABHEHUH M HEpPaBEHCTB. PaBHOCWIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHI C MOMOIIbIO TPUTOHOMETPUUECKOI
OKPYKHOCTH. Pelienne TpuroHoMeTpuueCKux HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHSI TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALTUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOIBI pEUIEHHWA CUCTEM M  COBOKYIIHOCTEH  palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TTOKA3aTEIbHBIX U JOrapU(PMUIECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMH.

[IprMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3a/1a4 U
3a/lay U3 pa3auYHbIX 00JacTel HayKu M peajbHOW >KW3HU, MHTEpIpEeTalus MOJyYeHHBIX
pE3yIbTaTOB.

DOyHKUMH U Tpaduku

I'padux komnoszunmu pyukuii. ['eomerpuueckue o0pa3pl ypaBHEHHI M HEPABEHCTB
Ha KOOPJAWHATHOM TUIOCKOCTH.

Tpuronomerpudeckue QyHKIIMM, UX CBONCTBA U TpaduKu.

['padmueckre MeTonbl pelIeHHs ypaBHEHUH M HEpaBEHCTB. | paduueckne MeTObI
pelieHus 3a1ad ¢ napameTpamu.

Hcnonb3oBanue rpadukoB GyHKIUN AJIS UCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HHMKAIOT MPH PELIEHUHU 3aJad U3 IPYruX Y4eOHBbIX MPEIMETOB U pealbHOU
KU3HU.



Hayana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHue NPOU3BOJHOM K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
sKkcTpeMyMmbl. HaxokaeHue HauOoJblIero M HaUMEHbBIIEro 3HAYEHUH HenpepbIBHON
GYHKIIUU HA OTPE3KE.

[IprMeHeHne nporu3BOAHOM I HAXOXKIEHUS HAWIY4dLIEro PElICHUs B NPUKIAJIHBIX
3a/iayax, JJid ONpPEAENICHUs] CKOPOCTH M YCKOPEHUS Mpolecca, 3aJaHHOro (popmynoi unu
rpauKoM.

[TepBooOpa3zHnas, OCHOBHOE  CBOMCTBO  TIEPBOOOpA3HBIX. [TepBooOpazHbIe
aneMeHTapHbIX GyHKUui. [IpaBuna HaX ok aeHUS TEPBOOOPA3HBIX.

WNurerpasn. I'eoMeTpu4ecKUd CMBICI UHTErpajga. BplyuciieHHue OnpenenéHHoOro
uHTerpana mno popmyne Hetorona-Jlebuuna.

[IpumeneHnne uHTErpajia A HAXOXKIEHUS IUIOMIAAEH IUIOCKUX (Quryp m o0BEMOB
r€OMETPUUYECKHUX TE.

[Ipumepsl  pemennit  auddepeHUaNbHbIX  ypaBHEHUIA. Marematuueckoe
MOJIETMPOBAHUE PEAIbHBIX MIPOLIECCOB C MOMOUIbIO AUPPEpEeHIINATbHBIX YPABHEHUM.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O KYPCA «AJIT'EBPA U
HAUAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEIHEI'O OBIIEI'O ObPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh TPAKAAHCKON TMO3ZMIIMK OO0YyYaromerocss Kak aKTHBHOTO H
OTBETCTBEHHOIO YJIEHA POCCHUMCKOro OOLIECTBA, NPEJICTABICHUE O MaTEMaTUYECKUX
OCHOBaX (PYHKUHMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUM, MPOLEAYp TIPAKIAHCKOIO
oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX QYHKIIUSAMH U HA3HAUCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMA:

c(hOpPMUPOBAHHOCTh POCCUNCKOM TIpaxAaHCKOW HUJEHTUYHOCTH, YBAXEHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUMCKOM MAaTe€MaTHWKH, IIEHHOCTHOE OTHOLIEHHE K
JOCTH)KEHUSIM POCCUMCKMX MATEMaTHKOB M POCCHUMCKOM MAaTeMaTU4eCKOW IIKOJIBI,
WCIIOJIb30BAaHUE ITUX JOCTIKEHUN B IPYTUX HayKax, TEXHOJOTHUAX, Chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Haponaa, CcHOpMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHUS, JATHYECKOrO TOBEICHUS, CBA3AHHOIO C MPAKTUYECKAM
IIPUMEHEHUEM JTOCTYDKEHUM HAYKH U IEATEIBHOCTBIO YUEHOI0, OCO3HAHUE JIMYHOI'O BKJIAA
B [IOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHME K MHUpPY, BKJIIOYAas OCTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, PEIICHUH, pacCyXICHUW, BOCIPUUMUYUBOCTH K
MAaTEMAaTUYECKUM acCIleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMSA:

chOpMHUPOBAHHOCTh YMEHHUSI TPUMEHSATh MaTEMaTUYECKHE 3HaHMS B HHTEpecax
3JI0pOBOr0 M 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOUIEHUE K CBOEMY 3/10POBBIO
(3mopoBoe mUTaHWE, COAJAHCUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXA, pEryIsipHas
dbusnueckass aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHITHSIX CIOPTHUBHO-
03JI0POBUTEIIBHOMN AEATEIIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYyIy, OCO3HAHHWE IEHHOCTH TPYIOJIOOUs, MHTEPEC K pa3IUYHBIM
chepam mnpodecCHOHAIBHOW  JESATENbHOCTH, CBA3AaHHBIM C MaTeMaTUKOW U eé
NPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccun u
peaIM30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTEeMaTUYECKOMY OOpa30BaHUI0O U CaMOOOpPa30BaHUIO HA TPOTSHKEHUH BCEW KU3HHU,
FOTOBHOCTh K AKTHBHOMY YYacTHIO B PEHICHUU MPAKTUYECKUX 3aJ1ad MaTeMaTUYECKOM
HaIIPaBJICHHOCTH,;



7) 3K0JIOTH4eCKOro BOCIIMTAHMS S

c(hOPMUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, MOHUMAHUE BJIUSHUS COIUATIBLHO-
PKOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHME
rJI00AIbHOTO  XapakTepa dSKOJOTUYECKUX TpoOseM, OpHeHTalusi Ha NpUMEHEHHE
MaTEeMaTHYECKUX 3HAHWUN JUIsl pEmIeHWs 3a7ad B O00JacTH OKPYXKAIOIIeH CpeIbl,
IJJAHUPOBAHUE TTOCTYMKOB U OIIEHKM HMX BO3MOXHBIX TOCIEICTBUU I OKpYKaroleu
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOUIECTBEHHON MpPaKTHKW, MOHMMAaHWE MAaTEeMaTUYeCKOM HayKH Kak
chepbl YETOBEUYECKOM JesSTEeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH IS PA3BUTHUS
UMBWIN3ALIUM, OBJIAJICHUE S3BIKOM MAaTeMaTUKHM M MaTeMaTUYeCKOW KyJIbTYpOll Kak
CPEICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO M UCCIIEI0BATEIIbCKYIO
JIeATEeNIbHOCTh UHANBUYATIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA

ba3oBble Jjornyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKN MAaTEMaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOLICHUN MEXIYy TMOHATUSAMU, (GOPMYIUPOBATH OMPEACICHUSI TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MpU3HAK KiIaccUPUKAIMU, OCHOBAHUS Il 000OIIEHUS U
CpaBHEHUSI, KpUTEPUH TTPOBOJMMOTO aHAJIN3A;

BOCIIPUHHUMATH, (POPMYIUPOBATh M MPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTpHUIIATENIbHbIC, €IUHUYHbIC, YACTHBIE U 00IIIHUE, YCIOBHBIE;

BBISBJSITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTHBOpPEUMS] B
(dakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPKICHUAX, Mpeiarath KPUTEPHUH JJISl BBISIBJICHUS
3aKOHOMEPHOCTEU U NPOTUBOPEUYN;

JiefaTh BBIBOJIBI C MCITOJIb30BAHMEM 3aKOHOB JIOTHUKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOYEHHUM, YMO3aKIIOUCHUI 110 aHAJIOTUH;

MPOBOJIUTh  CAMOCTOATENILHO  JIOKA3aTelbCTBA MAaTEMAaTHYECKHUX  YTBEPXKICHUH
(OpsiMble ¥ OT NPOTUBHOIO), BBICTPAMBATh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh Ccroco0 perieHus: yuyeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHAaHTOB
perieHus, BbpIOMpaTh Hawbojee MOAXOMAIUN C Y4ETOM CaMOCTOSATEIBHO BBIJICJICHHBIX
KPUTEPUEB).

ba3oBble nccienoBaTe/ibCKue 1eMCTBUA:

WCIIONIb30BaTh  BOMPOCHI  Kak  MCCJEAOBATEIILCKMHA  WMHCTPYMEHT  IO3HAHWS,
GhopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIMIUE MPOTHBOpEUHE, IpoOJeMy, YCTaHABIUBATH
HMCKOMOE U JIaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOKO MO3UIIUIO0, MHEHUE;



MPOBOJUTh CAMOCTOATENFHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HCCIIEIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, IBJICHHS, MPOIIECCa, BHISBICHUIO
3aBUCUMOCTEH MKy O0BEKTaMH, SBIICHUSMH, ITPOIICCCAMU;

CaMOCTOSATENTLHO  (hopMynupoBaTh 0000IIEHUST ¥ BBIBOABI 1O  pe3yJibTaTam
MPOBENEHHOTO HAOIIONCHMSI, WCCJICIOBAHMs, OIICHUBATH JOCTOBEPHOCTH TOJYYCHHBIX
PE3yIbTaTOB, BHIBOJIOB U 000OIICHHUI;

NPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE Tporecca, a TakkKe  BBIABUTATH
MIPENATOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBIIBIIATH JACPUIINTH HHPOPMAIIUU, JaHHBIX, HCOOXOAUMBIX UIsI OTBETA Ha BOMPOC U
JUTSI PEIICHUS 3a1a9H;

BEIOMpAaTh WHPOPMANMIO W3 WCTOYHUKOB PA3JIMYHBIX THIOB, aHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh W WMHTEPIPETUPOBATh WH(POPMAIMIO Pa3IWYHBIX BHUAOB U (Hopm
MIPE/ICTABIICHUS;

CTPYKTYpUpOBaTh HWH(POpPMAIMIO, TMPEACTaBIATh €€ B pa3IUYHbIX (dopMax,
WUTIOCTPUPOBATH Tpaduuecku;

OLICHUBATh HAIEKHOCTh WH(OpPMAIMU 1O CaMOCTOSATENHHO C(HOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHUBePCAIbHbIE YYeOHbIe TeiiCTBHS

Oob0menue:

BOCTIPUHUMATh U (POPMYJITUPOBATEH CYKJCHHUS B COOTBETCTBUH C YCIOBUSIMHU M ICIISIMH
OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX W MUCbMEHHBIX
TEKCTaX, JaBaTh TOSCHEHUS MO XOJy pEIICHUs 3aJadl, KOMMEHTHUPOBATH MOTyYEHHBIN
pe3yJIbTaT;

B XO7I¢ 0OCYXICHHUS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI, TPOOJIEMBI,
pemaeMoi 3ajaur, BBICKA3bIBAaTh HJICH, HAIICJICHHBIC HA TIOWCK PEIICHHS, COIOCTABJIATH
CBOM CYKJICHUS C CY)KICHHUSMHU JIPYTHX YYACTHUKOB JHAliora, OOHAPYKUBATh PA3IHMIUE U
CXOJICTBO TIIO3UIIMH, B KOPPEKTHOW (¢opMe GOpMyTUpOBaTh pPa3HOINIACHS, CBOU
BO3PaKCHUS;

NPEJCTABIIATh PE3y/IbTaThl PEIICHUS 3aau, SKCIIEPUMEHTA, UCCICIOBaHMUs, IPOCKTa,
CaMOCTOSTENTFHO BBIOMPATh (QopMaT BBICTYIUICHHS C YYE€TOM 3aqad MPE3CHTAIluU |
0COOEHHOCTEH ayTUTOPHUH.

PerynsiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE JeHCTBUS

Camoopranu3amnus:

COCTaBJISITh IUIaH, aJITOPUTM PEIICHUS 3a/laud, BBIOUPATh CIOCO0 PEIIeHUs! ¢ YYETOM
UMEIOIIUXCS  PECYpCcOB U COOCTBEHHBIX  BO3MOXKHOCTEHW, apryMeHTUpPOBaTh U
KOPPEKTHUPOBATH BApUAHTHI PEIIEHUH ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:



BJIQ/ICTh HAaBBIKAMU TIO3HABATEIHHOW pe(IEKCHU KaK OCO3HAHMSA COBEPIIAEMBIX
JNEHCTBU W  MBICIUTENBHBIX TIPOIECCOB, WX pPE3yJbTaTOB, BIAJAECTh CIOCOOAMH
CaMOITPOBEPKHU, CAMOKOHTPOJISI MPOIIECCa U pe3yibTaTa PEelieHUs] MaTeMaTUIECKON 3a/1a4H;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PEUICHUH 3a/1a4l, BHOCUTD
KOPPEKTUBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaMIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIM M YCIOBUSM, OOBACHATH NPUYUHBI
JOCTHKEHHSI WM HEJOCTHKEHUS Pe3yNbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY, JdaBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSIT€IbHOCTD:

IOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHJHOW M MHJIMBUIYaJIbHON padOThI
IpU pelIeHUu y4eOHBIX 3a7a4, MPUHUMATh 11€Jh COBMECTHOM AESITENbHOCTH, TUIAHUPOBATh
OpPraHU3alMI0 COBMECTHOW padoOThl, paclpenensitb BHABI padOT, J10roBapUBATHCH,
00CyXIaTh MPOIECC U PE3YIbTaT PadOThI, 0000IIIATh MHEHUSI HECKOJIBKUX JTFOJICH;

y4yacTBOBaTh B TpYyNNOBBIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» U MHBIE), BBIMIOJHATH CBOK YacTh pabOThl U KOOPJIMHUPOBATH CBOU
JEHCTBUS C IPYTMMH 4YiICHaMH KOMaHbI, OLIEHWBAaTh KauyeCTBO CBOETO BKJIaJa B OOIIMIA
MPOAYKT IO KPUTEPHSIM, CHOPMYTHPOBAaHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K koHny obyuenusa B 10 kiacce oOy4arouiuiicsi mOJy4uT CIEAYIOLIUE MPEIMETHbIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM paldoueil mporpaMMbl yuyeOHOro Kypca «Anredpa u
HayaJla MaTeMaTHYECKOI0 aHaJInu3a:

Yuciia ¥ BBIYMCICHUSA:

CBOOOJHO  ONEpPUPOBATH  MOHATHUSAMH:  PALMOHAIBHOE  YMCIO, OecCKOHEeuHas
nepuoanYecKas Ipoob, MPOLEHTHI, UPPALMOHATIBHOE YHCIO, MHOKECTBA PALIMOHAIBHBIX U
JENCTBUTEIBHBIX YUCEN, MOAYJb AEHCTBUTENBHOIO YNCIA;

NPUMEHATh JpOOM M MPOLIEHTHl JUIsl PELICHUs MNPUKIAIHBIX 337ad U3 Pa3IuyHbIX
OTpaciiell 3HaHUM U pEATTbHOU KU3HU;

OPUMEHATh TPUOIKEHHBIE BBIUUCIICHUS, IPABUIIA OKPYIJICHUS, IPUKUIKY U OLICHKY
pe3yapTara BbIUNCICHNN;

CBOOOJHO OMNEpUPOBATh MOHATHEM: CTENEHb C IIEJIbIM MOKa3aTeleM, HMCIOIb30BaTh
NOJIXOAAIYI0 POpPMY 3alKCH ACHCTBUTENBHBIX YUCEN AJIA PELICHUS MPAKTUYECKUX 3a]a4 U
MIPEACTABIICHUS 1aHHBIX;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: apU(METHIECKII KOPEHb HATYPaJIbHOU CTENCHH,

CBOOOIHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PALlMOHAJILHBIM MTOKA3aTelleM;

CBOOOJIHO OMEpUPOBATh MOHATUAMU: JIOrapudM 4YKclia, NeCATUYHbIE U HATypaibHbIC
sorapu¢Mmsl;



CBOOOJIHO OMEPUPOBAThH MOHATUSIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

ONEepUpPOBaTh TOHATUAMH: AapPKCHHYC, AapKKOCHUHYC ¥ apKTaHTE€HC YHCIIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOOIHO  OMNEPHpPOBaTh TMOHATHUSAMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIEC YPABHEHUS U YPABHEHUSI-CIIECACTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jNyYHble METOMbI PEUICHHs PAllMOHAJIbHBIX M JIPOOHO-pAlIMOHATIBHBIX
yYpaBHEHUH, MPUMEHATh METOJ HHTEPBAJIOB I PEIICHUSI HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH MOHATUSMH: MHOTOWICH OT OAHOU MEPEMEHHOM, MHOTOWJICH C
HeabIMU Ko (pULIMEeHTaMu, KOPHM MHOI'OWIEHa, NPUMEHATh JEJIEHUE MHOIOuYJIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera nns pemenus 3aaay;

CBOOOJIHO OMEpUPOBATh TMOHATHSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHWI, MaTpHIIa,
OIpeNeTuTeNb MaTPUIBl 2 X 2 U ero TeOMETPUYECKUN CMBICI, MCIOJB30BaTh CBOWCTBA
onpenenauTens 2 X 2 A BBIYMCIEHUS €ro 3HAYEHMs, MPUMEHATh ONPEACIUTENN AJis
peLlIeHUs] CUCTEMBI JTMHEWHBIX YPAaBHEHUM, MOIETUPOBATh PEATIbHBIE CUTYAIIMH C TIOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUH, UCCIEI0BATh TOCTPOSHHBIE MOJIETH C TIOMOIIBI0 MAaTPHIL U
oIpeneauTeNeil, HHTePIPEeTUPOBATH MOTYyUYEHHBINA Pe3yIbTarT;

HCIIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMHU JIJIsl TpeoOpa3oBaHUs BbIPAKCHHUI;

BBIMOJHATh MPEOOpPa3OBaHUsI UUCIOBBIX BBIPAXKEHHH, COJAEp)KAIIMX CTEIEHU C
paIMoOHATBHBIM TIOKa3aTEeNIeM;

UCTIONIb30BaTh CBOWCTBa JorapudMoB mms mpeoOpa3oBaHusl JIOrapuMHUYECKUX
BBIPAKCHUU;

CBOOOIHO  OMEpPUPOBATH MOHATHSAMH: HUppaAlMOHAJbHBIC, IIOKa3aTelbHBIE U
jgorapuMuyecKkue ypaBHEHHS, HAXOAUTh WX PEIICHUS C IOMOIIBI0 PaBHOCHIBHBIX
NEPEX0I0B WU OCYILECTBIISAS IPOBEPKY KOPHEI;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyNbl JUIsl  [PeoOpa3oBaHUsA
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOJIHO OTEPUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HeoO0XoauMble (POPMYJIbI ISl PEILIEHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUM;

MOJIEIMPOBAaTh PEAIbHbIE CUTYallUM Ha SI3bIKE ajreOpbl, COCTABIISTH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA IO YCJIOBHIO 3aJa4M, HCCIEIOBATh MOCTPOCHHBIE MOJETH C
UCTIOJIb30BAaHUEM armapaTa anreopsl.

DyHKIUM U TPpaPUKu:

CBOOOIHO OTMEPUPOBATH MOHATUSIMH: (PYHKITUS, CTIOCOOBI 3a7aHusl (YHKIIMN, B3aUMHO
oOpaTHble QYHKUIMU, KOMIO3ULUSA QYHKUUN, rpaduK (QYHKIHMH, BBIIOJHATD 3JIEMEHTAPHBIE
npeoOpa3zoBaHus rpapuKoB QYHKIIUH;

CBOOO/IHO ONEPUPOBATH MOHATUSMHU: OOJNACTh ONpPENEICHHUSI U MHOXECTBO 3HAUEHUU
byHKIMH, HYTW QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJIHO ONEPUPOBATH MOHATUSIMH: YETHBIE W HEUETHBIE (DYHKIMHU, IEPUOANYECKUE
GYHKIIUH, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMbl U MHHUMYMBI (DYHKITHH,
HanOoJbIIee ¥ HAaUMEHbIIIee 3HaUeHNEe QYHKIINH Ha IPOMEKYTKE;

CBOOOJIHO ONEpUPOBATH MOHATUSMU: CTETIEHHAs (YHKIHMS C HATYPaJbHBIM U LIEIBIM
nokaszateneM, rpaduk cTeneHHON (QYHKIMU C HATYpadbHBIM U IENbIM ITOKa3aTeneM, rpaduk
KOpPHS N-0¥ CTeTeHN KaK GyHKIIMH 0OpaTHON CTETICHH C HATYpaJbHBIM ITOKa3aTeleM;

OIlEpUpPOBaTh MOHATUSAMU: JMHEWHAs, KBaJpaTU4Has U APOOHO-IIMHENHHas (yHKIUH,
BBITNOJIHSTH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOO/IHO ONEPUPOBATH MOHATHSIMHU: MOKa3aTelbHast U Jorapupmudeckas (yHKIUH,
UX CBOMCTBA M TpadHKH, UCIIOIB30BATh UX TPaQUKH AJIsl PEUICHHS YPaBHEHHUIA;

CBOOOJIHO ~ ONEpPUPOBATh  MOHATHSAMH:  TPUTOHOMETpUYECKAss  OKPY’KHOCTb,
oIpenereHre TPUrOHOMETPUUECKUX (PYHKIMIM YUCIIOBOTO apryMEHTAa;

UCTIOIb30BaTh Tpadku PYHKIHIA 7151 UICCIIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH TIPH
pellieHuH 3aJa4 H3 JAPYruX Y4eOHBIX TMPEAMETOB U PEATbHON KHU3HU, BBIPAXKAThH
(dopMysaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

Hauyana mareMaTH4ecKOro aHaju3a:

CBOOOJIHO  OMEpPUPOBATH MOHATHSAMH: apuPMETHUecKas ¢  TeoMeTpUYecKas
nporpeccusi, OECKOHEYHO yOBIBalOIIas TeOMETpUYecKas TPOTrpeccHs, JIWHEHHBIA W
HKCIIOHEHLUAIBHBIA POCT, (opMysa CIOXKHBIX HPOIEHTOB, HWMETh IMpPEICTaBICHUE O
KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PEIICHUS PEabHBIX 3a7a4 MPUKIAIHOTO XapaKTepa;

CBOOOJIHO OIEPHPOBATh TMOHATUSMHU: TIOCIENOBATEIBHOCTh, CIIOCOOBI  3aJaHUS
MOCJIEI0BATENbHOCTEH, MOHOTOHHBIE M OIPaHWYEHHbIE IOCJIEAOBATEIbHOCTH, MOHUMATh
OCHOBBI 3apOKJCHHUSI MATEMaTUYECKOT0 aHaIN3a Kak aHainn3a OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEpPUPOBATh TMOHATHSIMH: HEMpPEpbIBHbIE (YHKIUH, TOYKH pa3pbiBa
rpaduka GyHKIIHH, aCUMIITOTHI rpaduka QpyHKINH;

CBOOOJIHO ONEpUpPOBATh MOHATHEM: (DYHKIUS, HENPEPBhIBHASI HA OTPE3KE, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMIA TSI pEIICHUS 3a/1aY;

CBOOOIHO ONEpUPOBATh MOHATUAMH: TEpBasi W BTOpas NPOU3BOAHBIC (DYHKIIHUH,
KacaTenbHas K rpaduky QyHKIUN;

BBIUMCIISITh MPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO W KOMIIO3ULIUU JIBYX
(GyHKIH, 3HaTh MPOMU3BOJHBIC AIEMEHTAPHBIX (DYHKIINHT;

UCIOJIb30BaTh F€OMETPUYECKUM M (PU3NYECKUI CMBICI MPOU3BOJHON ISl pElICHUS
3ajad.

MHokecTBa H JIOTHKA:

CBOOOJIHO OTMIEPUPOBATH MOHATUSAMHU: MHOXKECTBO, OTIEpAIlMU HaJl MHOXKECTBAMU;

UCTIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapaT [Jjs OINWCaHUS pPeaTbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHNUH 33]1a4 U3 IPYTUX yUEOHBIX IIPEIMETOB;



CBOOOJHO ONEPUPOBATH MOHATHUSAMU: ONPENEICHUE, TEOPEMA, YPABHEHUE-CIEICTBUE,
CBOMCTBO MAaTEeMaTHYECKOr0 OO0BEKTa, JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YpPAaBHEHUS W
HEPABEHCTBA.

K koniy obyuenus B 11 kiacce oOyJaroniuiicss OJyduT CIEAYIOIME MPEIMETHbIS
pe3yNbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl ydeOHOTO Kypca «Anrebpa u
Hayaja MaTeMAaTHYECKOTO aHAIIN3a»:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO OIEpPUPOBATh TMOHITHSAMHU: HATypaJlbHOE W I1I€JI0€ YHCIO0, MHOXKECTBa
HaTypaJIbHBIX U LEIbIX YHCEII, UCIOIb30BaTh MPU3HAKK JenuMocTu nenbix uncen, HOJ u
HOK HaTypasibHBIX YMCeN sl pEUICHUs 3a1a4, IPUMEHSTh alroput™ EBkinaa;

CBOOOJIHO OINEpUpOBaTh IMOHSATHUEM OCTaTKa MO MOJYJIO, 3alHChIBATh HATYpaJbHbIE
YUCJIa B PA3JIMYHBIX MTO3UIUOHHBIX CHCTEMAX CUHMCIICHUS,

CBOOOJIHO  OMNEpUPOBATh TMOHATHUAMH: KOMIUIEKCHOE€ UHUCIO U  MHOXECTBO
KOMIUIEKCHBIX ~YHCEJ, MPEACTaBIsATh KOMIUIEKCHBIE UYHCJIa B alreOpanueckon u
TPUTOHOMETPpUUYECKOH (opMe, BBITIONHATH apUPMETHYECKHUE ONepalu C HUMU U
M300pakaTh Ha KOOPJMHATHOMN TIOCKOCTH.

YpaBHEHUSA U HEPABEHCTBA:

CBOOOJIHO  OMEPUPOBATH  TMOHATUSMH: HppallMOHAJIbHBIC, TIOKa3aTelIbHbIE U
norapuMUYECKUE€ HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C TOMOIIBI0 PaBHOCUIBHBIX
IIEPEXO0/I0B;

OCYIIECTBJISITH OTOOP KOpPHEHN MPU PEIICHUU TPUTOHOMETPUUECKOTO YPaBHEHUS,

CBOOOJIHO OIEPUPOBATh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HeoOxonumble (QOpMyNBI  JJIsi  PEIICHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB,;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMH: CHCTEMAa M COBOKYIHOCTh YypaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOAUTD PELICHUS] CUCTEMBI
¥ COBOKYITHOCTEH paIlMOHATBHBIX, HPPAIIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTapUPMUIECKUX
YPaBHEHUI U HEPABEHCTB;

pemaTrh palMoHalbHbIE, HppallMOHANIbHBIC, IOKa3aTelIbHbIE, JIOrapu(MMUUECKUE HU
TPUTOHOMETPHUUECKUE YPABHEHHS U HEPABEHCTBA, COJIEPKALIME MOAYJIA U TAPAMETPHIL;

MPUMEHSTH TpadUyecKre METONbI JJisi PEIIeHUs YPaBHCHUN U HEPABEHCTB, a TaKKe
3a/1a4 ¢ IMapaMeTpaMHy;

MOJICIUPOBATh pPEAIbHBIE CHUTYAIlMU Ha S3bIKE aireOpbl, COCTABJISTH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U UX CHCTEMBI 10 YCJIOBUIO 33/1a4d, UCCIEN0BATh MOCTPOEHHBIE
MOJIENTM C WCIOJB30BAHMEM ammapara aiareOpbl, HMHTEPIPETHPOBATH TMOTYYCHHBIN
pe3ymbTar.

DOyHKUMU ¥ rpapuKu:

CTPOUTH TpadUKN KOMIO3UIIMU (PYHKIUN C TTOMOIIBIO JIEMEHTAPHOTO MCCIIEIOBAHUS
Y CBOMCTB KOMITO3UIIMU JBYX (DYHKITUH;



CTPOUTHh TEOMETPUUECKHME O00pa3bl YpaBHEHHN U HEPABEHCTB HAa KOOPJIUHATHOM
MJIOCKOCTH;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: TPAdUKU TPUTOHOMETPUUECKUX (PYHKIIHM;

MPUMEHATH QYHKIUU JJIST MOJIETTUPOBAHUS M UCCIIEAOBAHUS PEAIbHBIX MPOIIECCOB.

Hauasia MaTeMaTH4ecKOro aHajamn3a:

UCIIOJIb30BaTh TPOU3BOJHYIO [IJIsi HCclenoBaHus (YHKIIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJUTh HAaUOOJbIIIEE M HAMMEHbBITICe 3HAUCHUS (YHKIIUHA HETIPEPHIBHON HA OTPE3KE;

UCII0JIb30BaTh MPOU3BOAHYIO JIJIS HAXOXKACHUS HAWIYUIEero PElieHUsl B MPUKIAIHbIX,
B TOM 4YHCJIE COIHATbHO-DKOHOMUYECKHUX, 3ajadax, [Js OMNpPEIeNICHUs CKOPOCTH U
YCKOpPEHHMsI MPOoIecca, 3aJJaHHOr0 (POpMYIION WiIH rpaduKoM;

CBOOOJIHO OMNEpPUPOBATh MOHATHSIMU: TEPBOOOpa3Hasi, OMNPENENEHHBIM HHTErpal,
HaXOJUTh MEPBOOOPA3HBIEC AIEMEHTAPHBIX (DYHKIUN U BBIUUCIATH UHTErpai mo (opmyne
Hrrorona-JleitOauma;

HAXOJUTh TUIOMIAJH TUTOCKUX GUTYP U OOBEMBI TEJ C TIOMOIIBI0 HHTErPalia;

MMETh MPEACTABICHHE O MATEMATUYECKOM MOJIEIMPOBAHUU HA MPUMEPE COCTABIICHUS
nuddepeHuanbHbIX YpaBHEHUIT;

pemars TNPUKIQJAHBIE 3aJadyd, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKOTO H
bu3nyuecKkoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTr0 aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Komrpoarmte  HpaxTirieckue o0pa3oBaTejibHbIE
padoThbI padoThbI pecypenI
MHOX€eCTBO I€MCTBUTEIIBHBIX YUCETL.
1 Mmuorowiensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEHHBIX YpaBHEHHH
5 Oynkiuu U rpaduxu. CreneHnast GyHKIUs ¢ 12 1
LIeJIbIM TIOKa3aTeNIeM
3 ApudmeTrnueckuit KOpeHb N-0il CTENEeHH. 15 1
HpparnmonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkuus. [lokazaTenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronoMmerpuyeckue BbIpaXKeHUs U 99 1
ypaBHEHUS
[locnenoBaTenbHOCTH U POTPECCUU 10
HenpepsiBable pynkmum. [IponsBogHas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3alus 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KUIACC

KonuuecTBo yacoB DJIeKTPOHHbBIE
Ne HanmeHoBanue pa3iesioB U TeM (uudgposbie)
n/n MpPOrpaMMbl Bceero Kontpoabneie | Hpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi

1 UccnenoBanue GyHKINN ¢ TTOMOIIIBIO 99 1

MIPOU3BOTHOM
2 [TepBooOpa3Has 1 UHTETpA 12 1
3 ['padviku TPUTOHOMETPUUECKUX (PYHKIIHA. 14 1

Tpuronomerpudeckre HepaBEHCTBA
4 HpparmoHanbHbIe, TOKa3aTEIBHBIC U 24 1

norapuMUYECKHe HEPABCHCTBA

KommiekcHbie uncia 10

HatypanbsHble u 11e51bIe Yrciia 10

CucTeMBbl paroHaTBHBIX, HPPAMOHATEHBIX
7 MOKA3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1

YpaBHEHUH
8 3amaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIHS 16 5

3HAaHUN
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Konn4yectBo yacos DJICeKTPOHHBIE
Ne aTa ndposbie
n/m Tema ypoxa Bceero Konrpoabubie | Mpakrueckue fllsyqemm :)lﬁ[()l:ll;OBaTe.]Ibele
padoThbI padoThbI pecypesr
1 MHokecTBO, onepanuu Haj MHOKECTBAMHU 1 1
HMX CBOMCTBA
2 Huarpammel Diinepa-BeHnna 1
3 [Ipumenenne TeopeTUKO-MHOKECTBEHHOT'O 1
amnmaparta JJisi pelIeHus 3a1a4
Parmonanpubie ynciaa. OOBIKHOBEHHBIC U
4 JECSTHYHBIE TPOOH, MIPOLIEHTHI, OECKOHEUHBIE 1
MIePUOINMYECKHUE TPOOH
Panunonansubie ynciaa. OOBLIKHOBEHHEIE U
) JeCATUYHbIEC JPOOU, TPOLIEHTHI, OECKOHEUHBIE 1
MePUOANYECKHE APOOH
5 [Tpumenenue qpoOeli U MPOLICHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
7 [Tpumenenue apobei ¥ MPOIEHTOB IS 1
pelIeHUs IPUKIAIHBIX 33724
8 HencTBuTenbHble yncia. PanpoHaasHbIe U 1
HppaIMOHAJIbHBIE YHCIIA
9 ApudpmeTrueckue onepamuu ¢ 1
IENCTBUTEIBHLIMU YUCIIAMU
10 Monynb IeHCTBUTEIHHOTO YHCIIA U €TO 1

CBOMCTBA




[TpubnuxEHHBIE BEIYMCICHHS, IPAaBUIIA

11 OKpYTJICHUS, TPUKHUJIKA U OLICHKA PEe3y/IbTaTa
BBEIYHCIICHUH

12 OCHOBHBIE METOIBI PEIICHUS IIENIBIX U IPOOHO-
palMOHANBHBIX YPABHEHHUI U HEPABEHCTB

13 OCHOBHBIE METOIbI PEIIEHHUS LETbIX U APOOHO-
palMoOHATBHBIX YPABHCHHUHN I HEPABCHCTB

14 OCHOBHBIE METOBI PEIICHUS IIENIBIX U IPOOHO-
palMOHANBHBIX YPABHEHHUI U HEPABEHCTB
MHoro4jieHsl OT OJHON epeMeHHOU. [lenenne

15 MHOTOWICHA Ha MHOTOYWICH C OCTaTKOM.
Teopema besy

16 MHorouseHsl ¢ HeabIMi KO3 HUITMEHTaAMH.
Teopema Buera

17 Pemenne cucreM NTMHENHBIX YpaBHEHUI

18 Pemenne cucreM IMHENHHBIX YpaBHEHUN
Marpuna cucTeMsl JUHEUHBIX YPABHEHUM.

19 Onpenenuresb MaTPUILI 2X2, €T0O
reOMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCJICHHUE €r0 3HAYCHUS
Onpenenurenb MaTpuLbl 2X2, €ro

20 reOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIYMCIICHHE €0 3HAUCHUS

21 [Tpumenenue onpenenuTens A penieHus
CUCTEMBI JINHEWHBIX YPaBHEHUN

99 Pemrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YpaBHECHUMN

23 Pemenue nmpukiagHbIX 3a/1a4 ¢ TOMOIIBIO




CHCTEMBI JINHENHBIX YPaBHECHUHN

24

KonTponbhas pabora: "Pannonanbhble
ypaBHEHHUS U HEpaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

25

OyHKIMA, CIOCOOBI 3aaHUS (PYHKIIUU.
B3anmuo oOpaTtabie GpyHkiuu. Kommosummst

byHKUIMHA

26

I'padux GpyHKIMH. DIEeMEHTapHbIE
npeoOpazoBanus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHns 1 MHOKECTBO 3HAUCHHI
dbynkunn. Hymu ¢yaknuu. [IpomexxyTku 3HaK
MOCTOSTHCTBA

28

YéETHble 1 HEYETHBIE (PYHKIINU.
[lepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMBbl © MUHUMYMBI () yHKIIHH.
HawuOonbiiee 1 HauMeHbllee 3HAYCHHE
(GYHKLINHU Ha IPOMEXYTKE

30

Jluneiinas, KBagpaTUdHas U JPOOHO-THHEHHAS
byHKIMN

31

DJeMeHTapHOe UCCIeI0BaHHE U IIOCTPOCHHE
rpauKoB 3TUX QYHKLIUI

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U IIOCTPOCHHE
rpauKoOB ATUX QYHKITUI

33

CreneHs ¢ 1eIbIM ITOKa3aTeaeM. buaom
HrroTona

34

CreneHsn ¢ LIeJIbIM IToKa3aTeaeM. buHom
Hrrotona




CrenenHast GyHKIUS C HATYpaJbHBIM U LEIbIM

35 N .
nokaszateneM. E€ cBoiicTBa u rpadux

36 KonTponbhas pabora: "CrenenHas QyHKIus.
E€ cBoiicTBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTYpaJIbHON
CTETICHH U €r0 CBOWCTBA

38 ApupmMeTHuecKuil KOpeHb HATYPaTbHOM
CTEIIEHU U ero CBOMCTBA

39 IIpeoOpa3oBaHus YHUCIOBBIX BBIPAXKEHUH,
COJleprKalluX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BhIPAKECHUH,
CoJIeprKallX CTENEHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIeprKalluX CTENEHU U KOPHU
HppauronaneHbie ypaBHeHNs. OCHOBHBIE

42 METO/Ibl pEIICHHS UPPALIMOHAJIBHBIX
YpaBHEHUI
WppanuonaneHele ypaBHeHUs. OCHOBHBIE

43 METObI PEIICHUS UPPAMOHATBHBIX
YpaBHEHUU
WppanuonansHele ypaBHeHUsA. OCHOBHBIE

44 METO/IbI PEIICHNs] HPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHMIIBHBIE TTEPEXObI B PEILIEHUN
UpPPaLMOHATIBHBIX YPABHEHUN

46 PaBHOCUIIBHBIE NTEPEXOBI B PELLIEHUN
UPPaLMOHAIIBHBIX YPABHECHUN

47 PaBHOCHIIBHBIE IEPEXO/BI B pELIEHUN




UppaloHaIbHBIX YpaBHEHUN

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN

48 UppalMOHATILHBIX YPaBHEHUN
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU KaK

49 (GyHKIMU 0OpaTHOM CTENEHH C HATypaJbHbIM
MOKa3aTesemM
CoiicTBa 1 rpaduk KOpHsS N-0ii CTETIEHU KaK

50 GyHKIIMHM 00paTHOW CTENEHU ¢ HATypPaTbHBIM
[I0Ka3aTeJIeM
Kontponbhas padota: "CBoiicTBa u rpadux

51 KOpHs N-0# ctenenu. ppannoHaabHbIe
ypaBHEHUA"

59 CreneHs ¢ palMmOHaIbHBIM NIOKA3aTENEM U €€
CBOMCTBa

53 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

54 CreneHs ¢ pallMOHaIbHBIM IIOKA3aTENEM U €€
CBOMCTBa

55 [TokazaTenpHas GyHKIMA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUU A7
peuieHus: ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN IS
peleHus: ypaBHEHUI

58 IlokxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/IbI PEIICHUs [T0KA3aTEIbHbIX YPaBHEHUN

59 [TokazarenbHbie ypaBHEHUS. OCHOBHBIE

MCTOABI pCIICHUA MMOKA3aTCIbHBIX ypaBHCHI/Iﬁ




ITokazaTennHbIC YpaBHCHMU. OCHOBHBIE

60 . 1
METO/Ibl PELICHNUS [I0Ka3aTeNIbHbIX YPaBHEHHH

61 KonTponbhas pabora: "[lokazarenbHast 1
¢ynkuus. [TokazarenbHele ypaBHeHHS"

62 Jlorapudm uyucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uncia. CoiicTBa norapudma 1

64 Jlorapudm yucna. CoiicTa jgorapudma 1

65 JlecaTU4HbIE U HATypaJlbHbIE JIOTapHU(PMbI 1

66 JlecATUYHBIC W HATYypaJIbHBIE JJOTapU(PMBbI 1

67 [IpeoOpa3oBaHne BBIPAKEHHA, COACPIKALIX 1
norapupMsI

68 IIpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIUX 1
norapugmsl

69 [IpeoOpa3oBaHne BRIPAKEHHN, COACPIKAIIIX 1
norapuMeI

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpaduk

71 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUU A7 1
peleHus ypaBHeHUH

73 Hcnonp3oBanue rpaduka GyHKIUU AJIS 1
peleHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE

74 METO/Ibl peIIeHUs JIOrapu(PMUIECKUX 1
ypaBHEHUH

75 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE 1




METO/IbI pEIICHUS ToTapUPMHUUECKIX
ypaBHEHUH

Jlorapudmmueckue ypaBHeHuss. OCHOBHBIC

76 METO/IbI PeIICHUS JIOTapUu(HPMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
Jorapu(pMUIECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUT
norapu(pMUUECKUX ypaBHEHUI

79 Kontponbnas padota: "Jlorapupmuueckas
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus "

80 Cunyc, KOCUHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC
YHCIIOBOTO apTyMEHTa

89 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMEHTa

83 ApKcuHyC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckast OKpy>KHOCTb,

84 oIpeJieIeHue TPUTOHOMETPHUYECKUX (DYHKIIUH
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX (DYHKIIUH
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

88 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI




89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN

01 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUIN

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

94 Pemrenne TpuroHOMETPUYECKUX YpaBHEHUM 1

95 Pemenne TpuroHOMETpUYECKNUX YPABHEHUN 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemennie TpUroHoMeTpHUUECKUX ypaBHEHUI 1

98 Perrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

99 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1

100 | PemeHue TpPUTOHOMETPUUYECKUX YPAaBHEHHIA 1
KonTponbhas pabora: "Tpuronomerpuyeckue

101 | BBIpakeHUS M TPUTOHOMETPHUYECKHUE 1
ypaBHEHUA"
IlocnenoBateabHOCTH, CIIOCOOBI 3aAaHUS

102 OCJIEAOBATEILHOCTEN. MeTox 1
MaTeMaTUIECKON WHIYKIIH
MOHOTOHHBIE U OTpaHUYCHHBIE

103 | mocnenoBarenbHOCTH. McTOopus anammsa 1
0ECKOHEUHO MaJbIX

104 | Apudmernyeckas mporpeccus

105 | TI'eomeTpudeckasi IpoOTrpecCHs 1




beckoneuno Y6BIB8.IOH_[8.$I reoOMETpHUICCKaa

106 1
nporpeccust

107 Cymma 0eCKOHEYHO yOBbIBArOICH 1
r€OMETPUUECKON NPOTrpeECCUn

108 JIvHEeHBIN U SKCIIOHEHIMAIbHBINA POCT. Huncio 1
e. @opMyra CI0KHBIX MPOLIEHTOB

109 JIMHENHBIN U SKCIIOHEHIMAIbHBINA pOCT. Hncio 1
e. @opmyIia CIIOKHBIX IPOLEHTOB

110 Hcnonp30BaHuE NPOTPECCUU IS PELICHUS 1
peanbHbIX 3a/1a4 MPUKIAJTHOTO XapakTepa

111 Kontponbnas padota: "[locinenoBarenbHOCTH U 1
nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB 1
byHKIMHA

114 | CgoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3KE 1

115 | CsaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha OTPE3Ke 1

116 | Meton uHTEPBAJIOB JIJIsl PEIICHHSI HEPABCHCTB 1

117 | Mertoa uHTEpBaJIOB AJis PEIICHUS HEPABEHCTB 1

118 | Metoa UHTEpBAJIOB JJIs pEIICHUs] HEPABEHCTB 1

119 [IpumeHeHre CBOMCTB HENIPEPBIBHBIX () YHKITHHA 1
JUISL pelIeHuUs 3a1a4

120 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (PYHKINI 1
IUISL peLIeHus 3a1a4

121 | IlepBas u BTOpas MpOM3BOIHBIC PYHKITUN 1

122 Omnpenenenne, reOMETPUUECKUM CMBICTT 1

MPOU3BOJTHOMN




Onpenenenue, GU3MUECKUI CMBICIT

123 N 1
MIPOU3BOTHOM

124 | VYpaBHeHHE KacaTelbHOU K TpapuKy (yHKIIHA 1

125 | VYpaBHeHHe KacaTelbHOU K rpaduKy (QyHKIIMU 1

126 | Ilpou3BoaHbIE dIEeMEHTAPHBIX (HYHKIUH 1

127 | Ilpow3BomHBIE dJIEMEHTAPHBIX ()YHKIIAN 1

128 [IpousBoaHAsE CyMMBI, TPOU3BEICHHUS, 1
YaCTHOT'O U KOMITO3UIIMU (yHKLIUH

129 [IpownsBoaHAs CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3UIIMU (yHKIIUH

130 [IpousBoaHAs CyMMBI, TPOU3BEICHHUS, 1
YaCTHOT'O U KOMITO3UIIMU (yHKLIUH

131 | KontponsHas pabota: "IlpouszBogHas" 1 1

132 [ToBTOpeHme, 06001IEHNE, CUCTEMATU3ATIHS 1
3HaHui: "YpaBHeHuUs"

133 [ToBTOpenwue, 06001IeHNE, CHCTEeMAaTH3aIUs 1
3HaHui: "OyHKIUKH"

134 | UtoroBas KOHTpOJbHAs paboTa 1

135 | HtoroBasi KOHTpOIBHAS paboTa

136 HOBTOPCHI/I@, 0000111eHHEe, CHCTEMATH3AIINS 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KUIACC

KoaunuecTBO yacos DJIeKTPOHHBIE
Ne Hara uugposble
n/n Tema ypoxa Bceero Kontpoabneie | Hpakriyeckue H3y4YeHHusi o0pa3oBaTe/ibHbIE
padoThI padoThI pecypehI
1 [IpuMeHeHre MPOU3BOAHOMN K UCCIIEA0BAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI
5 [TpumeneHre Mpou3BOAHOM K UCCIIEI0BAHUIO 1
(GyHKUIMI HA MOHOTOHHOCTB U AKCTPEMYMBI
3 [TpumeneHre Mpou3BOAHON K UCCIICTOBAHHUIO 1
(GyHKIHN HA MOHOTOHHOCTB U OKCTPEMYMBI
4 [TpumeneHre Mpou3BOAHOM K UCCIIEI0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
5 [TpumeHeHre TPOU3BOAHON K UCCIIEIOBAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTh M 3KCTPEMYMBbI
6 [Tpumenenre mpou3BOAHOM K UCCIIEI0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB B 9KCTPEMYMBI
7 Haxosxnenne HanOOJIbIIET0 H HAMMEHBIIIETO 1
3HAYCHMS HEMPEPHIBHON (YHKIIMU HA OTPE3KE
8 Haxonq:[eHHe HaI/I6OJIBHI€I‘O U HAUMCHBIICT O 1
3HA4YCHHUsI HETPEPHIBHON (PYHKIIMH HA OTPE3KE
9 HaxoxxaeHnre HanOoJIbIIero 1 HAMMEHBIIIETO 1
3HAYCHHS HEMPEPBIBHON (YHKIIMN HA OTPE3KE
10 HaXO)KIleHI/IC HaI/I6OJ'II)HI€FO U HAMUMCHBIICT O 1
3HA4YEeHHUsI HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
11 Haxosxnenne HanOOJIbIIET0 H HAMMEHBIIIETO 1

3HAaYEHUS HEMPEpHIBHON (PYHKIIUU HA OTPE3Ke




Haxoxnenue HanOOJIBIIEr0 U HAUMEHBIIIETO

12 3HAaYEHUS HEMPEepbIBHON (PYHKIIUU HA OTPE3Ke

13 [IpumeHeHne Mpou3BOAHON Il HAXOKIACHUS
HAWTYYIIETO PEIICHUS B MPUKIAIHBIX 3a/1a4aX

14 [TpumeHeHre TPON3BOIHON IS HAXOKACHUS
HAWJTYYIIETo peleHus B MPUKIAAHBIX 3a/1a4ax
[IpumMeHeHre npou3BOAHOMN AJIsI ONPEICIICHUS

15 CKOpPOCTH U YCKOPEHHSI IIPOLIECCa, 3aJaHHOTO
bopmynoit unu rpadukom
[TpumeHneHre mPOU3BOIHOMN IS ONpeIeICHuUs

16 CKOPOCTH U YCKOPEHHsI TIPOIecca, 3aIaHHOTO
dbopMyIoit umu rpaduKom

17 Kommnosumus ¢yHKimii

18 Kommnosumus ¢yHKimii

19 Kommozutus GpyHKIwiz

20 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM TUIOCKOCTH

21 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOW IUIOCKOCTH

99 Konrponsnas pabdora: "HccnenoBanue
GYHKIHHI ¢ TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpasHasi, OCHOBHOE CBOHCTBO
nepBooOpa3HBIX

24 [TepBooOpasHbIe 3NIeMEHTAPHBIX (QYHKITHI.
[IpaBuia HaXOXKIEHUS IEPBOOOPAZHBIX

o5 [lepBooOpasHbIie 3EMEHTAPHBIX (QYHKIIH.
[IpaBuna HaX0XkJIEHUSI IEPBOOOPAZHBIX

26 WnTerpan. ['eomeTpruyeckuii cMbICa UHTErpajia




Brruucnenue OHpe,I[CJIéHHOFO HWHTCIrpaJia 1o

27 dbopmyne Herorona-Jleitoauna

08 Beruuciienue onpeaenéHHOTo HHTETpaja mo
¢dopmyne Hetotona-JIeitbnuma

29 [IpumeHeHre UHTErpana s HaXOXKACHUS
10! TIIIOCKUX PUTYp

30 [IpumeHeHne UHTErpaia sl HaXOXKIACHUS
00BEMOB reOMETPUIECKHX TeTl

31 [Tpumeps! pemennii AuddepeHranbHbIX
ypaBHEHUH

39 [Tpumeps! pemienuit AU pepeHnraIbHbIX
ypaBHEHUH
MaremMaTHueckoe MOJICIUPOBAHUE PEATTbHBIX

33 MIPOLIECCOB C MOMOIIBI0 AU hepeHIINATEHBIX
ypaBHEHUH

34 Kontponbnas padora: "[lepBooOpaszHast u
uHTerpan”

35 Tpuronomerpudeckue GyHKLIUH, UX CBOMCTBA
u rpaduku

36 Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA
U TpaduKu

37 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA
u rpaduku

38 Tpuronomerpuueckue QyHKIMH, UX CBOHCTBA
U rpaduKu

39 Tpuronomerpudeckue (GyHKLIUH, UX CBOMCTBA
u rpaduku

40 OT160p KOpHEH TPUTOHOMETPUIECKHIX




YPaBHEHMH C OMOLIbIO TPUTOHOMETPHUECKOI
OKPY’KHOCTH

OT00p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH C IOMOIIBIO TPUTOHOMETPUYECKOU 1
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH C IOMOIIBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX

43 YpaBHEHHUH C TTOMOIIBI0 TPUTOHOMETPUIECCKON 1
OKPY’KHOCTH

44 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenne TpUroHOMeTpUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTprueCKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpUUECKNX HEPABEHCTB 1
Konrponsnas padora: "['padpuku

48 TPUTOHOMETPUUECKHX () YHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PEIICHHS TOKA3aTEIBHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS TOKa3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PELLICHHSI TOKa3aTEeIbHbIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS TOKa3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PELLICHUS 1

Jorapu)MUIECKIX HEPABCHCTB




OCHOBHEBIE MCTOAbI pCIICHUSA

>4 norapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/BI PEILICHUS
norapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METOABI PELLIECHUS
norapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLICHUS
HpPpaLMOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METOABI PEILIEHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PEILICHUS
UpPpaLMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOABI PEIIEHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue MeToab! pereHus
UPPaLMOHAIILHBIX YPABHEHUN
62 I'paduueckue MeTo bl peLeHus
UppalMOHAILHBIX YPaBHEHUH
63 I'paduueckue MeToab! pereHus
ITOKa3aTEeJIbHBIX YPAaBHEHHUH
64 I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padmueckue MeTo bl pelIeHHs
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METObI pEeLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHHs

Jorapu)MUIECKIX HEPABCHCTB




68

I'padmuyeckue MeToabI peleHus
MOKAa3aTeIbHBIX U JOrapu(PpMHUUECKUX
ypaBHEHUH

69

I'pacduyeckue MeTOABI pemIeHUS
MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
YpaBHEHUH

70

I'paduueckue MeToab! pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX
HEPaBEHCTB

71

I'paduueckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapupMUIECKUx
HEPaBEHCTB

72

73

Konrponsnas pabdora: "UppaunonansHsie,
NoKa3aTeJIbHbIE U JOrapupMHUUECKUe
HepaBeHCTBA"

Kommiekcubie uncia. Anredpanueckas u
TPUTOHOMETpHYECKasi OPMBI 3aIHUCH
KOMIUIEKCHOTO YHCJIa

74

KommnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUECKast pOPMBI 3aIIUCU
KOMIUIEKCHOTO YHCJIa

75

ApI/I(I)MeTI/I‘{CCKI/IC ornepannu ¢ KOMIINICKCHBIMU
qucCJIiaMHu

76

Apudmernyeckre onepanum ¢ KOMIIEKCHbIMU
YUCJIaMHU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPJIMHATHOM MJIOCKOCTH

78

N300paxeHne KOMIJIEKCHBIX YHCEN Ha




KOOpI[HHaTHOﬁ IINTOCKOCTH

®opmyna Myaspa. Kopau N-oii crenenu u3

[ KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu us3
KOMILJIEKCHOTO YHCia
[TpumMeHeHne KOMIIJIEKCHBIX YMCeN IS

81 peteHust pU3MIECKUX U TEOMETPUIECKUX
3a7a4

82 Konrponsnas pabdora: "KommiekcHsle yucna"

83 HatypaJibHbIC ¥ 1IeJIbIe Yrciia

84 HatypasibHble u Liesible uncia

g5 [TpumeHeHre NPU3HAKOB JIETUMOCTH LETTBIX
qucen

86 ITpumeHeHre NPU3HAKOB JIETMMOCTH LIEIbIX
qHCce

87 [TpumeHeHre NPU3HAKOB JIETUMOCTH LIETTBIX
yucen: HOJl u HOK

a8 IIpumeHeHne NpU3HAKOB JIETUMOCTH LENIbIX
gucen: HOJl m HOK

89 [TpumeHeHre NPU3HAKOB JIETUMOCTH LEITBIX
YHCe: OCTATKHU 110 MOAYIIIO

90 ITpumeHeHne NpU3HAKOB IETUMOCTH LENIbIX
YHCEeN: OCTATKH 110 MOIYITIO
[TpumeHeHre MPU3HAKOB JIETUMOCTH IIEITBIX

91 yucen: anroput™ EBkinaa 1is pemenus 3a1au
B II€JIBIX YUCIIaX

92 KonTponbhas pabora: "Teopus nenbix uncen"




93

Cuctema u COBOKYITHOCTh YPaBHEHHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJICAICTBUS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEZICTBUSA

95

OCHOBHBIE METObI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MppaIOHaTIbHBIX YPaBHEHHI

97

OCHOBHBIE METOBI PEILIECHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPAaBHECHUN

98

OcHOBHEBIE MCTOAbI pCIICHUA CUCTEM U
COBOKYHHOCTCﬁ IIOKAa3aTCIBbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/IBI PEIICHUS] CUCTEM U
COBOKYITHOCTEH JTorapu(h)MUIECKUX YpaBHEHHHA

100

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH Jlorapu(pMUUECKUX YpaBHEHHH

101

[IpuMeHeHre CUCTEM K PEIICHUIO
MAaTEMaTUYCCKUX 3a/la4 1 3aaa4 U3 pa3JIMdHbIX
o0acTeil HayKH U peaslbHON KU3HH,
MHTEpIpeTalys NOJYyYSHHBIX PE3yIbTaToOB

102

[IpuMeHeHHe CUCTEM K PEIICHHIO
MaTeMaTHYEeCKUX 3a]a4 1 3a]a4 U3 pPa3IngHbIX
o0JacTeil HayKu U peallbHOW YKU3HH,
UHTEPIIpETaLus [IOIy4CHHBIX PE3yIbTaTOB

103

HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHUTIO
MaTEMaTHYCCKUX 3a/lad 1 3aaa4 U3 pa3IndHbIX




o0JacTeil HayKH U pearbHOM KU3HHU,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YyJIbTaTOB

Kontponbnas padota: "Cuctemsl
palluOHAJIBHBIX, UPppAalluOHAJIBHBIX

104 MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHEeHUI"

105 PanmonanpHble ypaBHEHHUS ¢ TapaMeTpamMu

106 PanmonaneHble HEpaBEHCTBA C TapaMeTpaMHu

107 PanmonaneHble cUCTEMBI ¢ TapaMeTPAMHU

108 HppanunoHanbHble ypaBHEHUsI, HEPABEHCTBA C
napaMeTpaMu

109 HppanyoHanpHble CUCTEMBI ¢ TapaMeTpaMu

110 IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA C
napaMeTpaMu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHHsI, HEPAaBEHCTBA C
napaMeTpaMu

113 Jlorapudmudeckue CucTeMbI ¢ mapaMeTpamMmu

114 TpuroHoMeTpudecKkre ypaBHEHUS C
napaMeTpaMu

115 TpuroHoMmeTrprudeckre HEpaBEeHCTBA C
napaMeTpaMu

116 TpuroHOMeTpUIECKHE CUCTEMBI C
napaMeTpaMu
[TocTpoenue u uccienoBaHue

117 MaTeMaTUYECKUX MOJIENIEH peabHbIX

CUTyalllid C MOMOILBIO YPAaBHEHUH C
rapameTpamMu




HOCTpOGHI/Ie Hn UCCIICAOBAHHUC
MaTEMaTHYCCKHUX MO,Z[CJ'ICﬁ PpE€aJIbHBIX

118 CUTYyalllid C MOMOILBIO CUCTEM YPaBHEHUM C
napameTpamu
IToctpoenue u uccienoBanue

119 MaTeMaTUYECKUX MOJIENIeH peabHbIX
CUTYyalllid C MOMOILBIO CUCTEM YPaBHEHUM C
napameTpamu

120 Konrponsnas pabora: "3anaun ¢
napameTrpamu’

121 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIHS
3HaHui: "YpaBHeHuUs"

122 [ToBTOpeHue, 06001IeHNE, CCTEeMAaTH3aIIUs
3HaHui: "YpaBHeHU"

123 [ToBTOpeHmE, 0000IIEHNEe, CUCTEMATH3AITIS
3HaHui: "YpaBHeHus. CucTeMbl ypaBHEHUI"

124 [ToBTOpeHue, 06001IeHNE, CHCTeMaTH3alIs
3HaHuil: "HepaBencrsa"

125 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AITHS
3HaHuii: "HepaBencrtna"

126 [ToBTOpenue, 0000IIeHNE, CUCTEMATU3ALIUS
3HaHui: "HepaBencrsa"

127 IToBTOpenue, o6001IeHNE, CUCTEMAaTU3ALHS
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

128 [ToBTOpenue, 00001IeHNE, CUCTEMATH3ALIHS
3HaHui: "[IpousBonHas u e€ npumeHeHue"

129 IToBTOpenue, 00001LIEHNE, CUCTEMATU3ALIUS

3Hanuii: "[IpousBonHas u e€ npumeHeHue"




130 [ToBTOpeHnue, 0000IICHNE, CUCTEMATU3AIIHSI 1
3HaHuii: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3AIINS 1
3HaHui: "OyHKIMH"

132 [ToBTOpenwue, 060061IeHNE, CHCTEMAaTU3aLUs 1
3HaHui: "OyHKIUN"

133 [ToBTOpeHME, 0000IICHNE, CHCTEMAaTH3AIINS 1
3HaHui: "OyHKIMH"

134 HToroBast KOHTpOJIbHAs paboTa

135 HroroBas KoHTpoJIbHAs paboTa 1

136 HOBToPeHHe, 0000111eHHEe, CUCTEMAaTH3aIUs 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







MMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOH
OBPA3OBATEJILHON MTPOI'PAMMBI

10 KJIIACC
Kon . .
IIpoBepsiemble MpeIMeTHbIE Pe3yIbTAThI OCBOEHNSI OCHOBHOI 00pa3oBaTeILHOI
MPOBEPHEMOTO NMPOrpaMMbl CpeHero oomero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh MOHATHSIMH: pPAallMOHATbHOE M JEHCTBUTEIIBHOE YHUCIIO, OOBIKHOBEHHAS U
' JecsITUUHAs Jpo0b, TPOLEHTHI
12 BBImonHATE  apuMETHYEeCKHe OINepauud ¢ PalUOHAIBHBIMA M JACHCTBUTEIHHBIMH
' YHUCITaAMHU
13 BoimonHaTe npubmmkEHHbIC BBI‘II/ICJ'IGHI/I}I,UI/ICHOJ'IBB}/}I MpaBWJia OKPYIJICHUs, JAeNaTh
MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUI
OnepupoBaTh NOHATHSAMH: CTEIICHb C EJIBIM TTOKa3aTeleM, CTaHAapTHas (opMa 3arucH
14 JEHCTBUTENIBHOTO YHMCIIAa, KOPEHb HATYpaJbHOM CTENEHHU; HCIOJBb30BATH IMOIXOSIIYIO
' dbopMy 3amucu JEHCTBUTENBHBIX YHCEN s pELIeHUS TMPAKTUYECKUX 3aJady M
MPEe/ICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC ¥ TaHT€HC NPOHM3BOJBHOTO YIJIA;
1.5 UCTOJIb30BaTh 3allCh IPOU3BOJIBHOTO YIjla 4epe3 OOpaTHble TPUTOHOMETPUYECKHE
byHKIIH
2 VYpaBHEHMsI 1 HEPAaBEHCTBA
21 OnepupoBaTh MOHATHAMHU: TOKAECTBO, YPaBHEHUE, HEPABEHCTBO, 11€JI0€, PALlMOHAIBHOE,
UppaloHaIbHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHUE
29 Bemonnate  mpeoOpa3oBaHusi ~ TPUTOHOMETPHUYECKHX  BBIPAXKEHMM W pellath
' TPUTOHOMETPHUUYECKHUE YPaBHEHUS
BrimonHATe npeoOpazoBaHus HENbIX, PALMOHATBHBIX U HPPALMOHATBHBIX BBIPAKCHUN H
2.3 pemaTh OCHOBHBIC THUIBI LEJIBIX, PAllHOHAIBHBIX W HPPALHOHAIBHBIX YpaBHEHHH H
HEPaBEHCTB
94 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJISl PEIICHUS MaTeMaTUYECKUX 33/1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTe HAyKH U peasIbHOM JKU3HU
MopenupoBaTh peajibHble CHUTYyallMd Ha $A3bIKe aireOpbl, COCTABIATH BbIPAXKEHUS,
2.5 yYpaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 33JayH, UCCIENOBATh MOCTPOCHHbIE MOJETU C
MCIIONIb30BAaHUEM arrapara anreopsl
3 OyHkuuu U rpadpuku
31 OnepupoBath MOHATUAMU: QYHKIHS, CIIOCOOBI 3aAaHus PYHKIIUU, 00IaCTh ONPEICICHHS
' ¥ MHO>KECTBO 3Ha4eHUHN (YHKIUH, TpaduK QYHKIHNU, B3AUMHO 00paTHBIE (PYHKIIUH
3.2 OnepupoBaTh TOHATHSMU: UYETHOCTh M HEYETHOCTh (DYHKIUMH, HYIH (QYHKIWH,




MMPOMECIKYTKHU 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBaTh rpaduky GyHKIUN A peIIeHUs] ypaBHEHUH
34 Ctpouth ¥ ynTaTh rpadvKu JHHEHHOW (YHKIINU, KBAIpaTUIHONW (PYHKITUH, CTEIICHHON
(GYHKIMH € LEebIM TIoKa3aTeIeM
Hcnonws3oBath rpaduku GyHKIUN IS UCCICIOBAHUS MPOILIECCOB U 3aBUCUMOCTEH TIpH
3.5 pemieHnH 3aJad M3 JPYruX Y4YeOHBIX TNPEAMETOB W PpEalbHOM KHU3HM, BBIPAKAThH
(bopMynaMu 3aBUCUMOCTH MEXy BETMYMHAMU
4 Hauana maTemMaTHueckoro aHaimsa
41 OnepupoBaTh MOHATHAMHU: IOCIEAOBATEIBHOCTh, apu(METHUECKass U TeoMeTpudecKas
' IPOrpeccuu
42 OmnepupoBaTh MNOHATHSAMU: OECKOHEUHO YObIBarollas TIeoMeTpudecKas Mporpeccus,
' cyMMa OECKOHEYHO YOBbIBAIOIIEH reOMETPUIECKOM Mporpeccun
4.3 3amaBath MOCIEAOBATEILHOCTH PA3IMYHBIMU CTIOCOOAMH
44 Hcronb30BaTh CBOMCTBA IIOCJIEIOBATEIBHOCTEN U MPOTPECCUN IS PELICHUS PEaJIbHBIX
' 3aJja4d MPUKJIAJHOTO XapaKTepa
5 MHoecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATHAMHU: MHOXECTBO, OIIEpALlMU HAJl MHOKECTBAMU
59 Hcnonp30BaTh  TEOPETUKO-MHOJKECTBEHHBIM — ammapar s ONWUCAaHUS  peabHBIX
' IPOLIECCOB U SIBJICHUH, IPH PEILICHUH 33]au U3 APYIUX Y4eOHbIX IPEIMETOB
5.3 OnepupoBaTh NOHATHIMU: OIIPE/IEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO
11 KUIACC
Kon . .
IIpoBepsieMble NpeAMeTHBIE Pe3yJbTaThl 0CBOCHHS OCHOBHOII 00pa3oBaTe/IbHOIM
HpoBEpHEMoro NMPOrpaMMbl CpeHero o0uero 00pa3oBaHus
pe3yJabTara
1 Yucna ¥ BBIYUCIICHUS
OnepupoBaTh MOHATUAMU: HATypallbHOE, LEJN0€ YHCIIO; MCIOJIb30BaTh IMPU3HAKU
11 JENUMOCTH IEJIBIX YHUCEJN, pa3joKEHHE 4Yucia Ha MPOCTbIe MHOXKHUTEIU JUIsl PELICHUS
3a1a4y
1.2 OnepupoBaTh NOHATHEM: CTENEHD C PALMOHAIBLHBIM [TOKA3aTEIEM
1.3 OnepupoBaTh NOHATUAMMU: JOrapu(pM YUCIIa, TECATUYHBIE U HATYpaJlbHbIE JOrapu(pMbl
2 VYpaBHEeHUsI U HEPABEHCTBA
[lpumensaTs cBoiicTBa cTemeHM i TpeoOpa3oBaHusl BBIPAKEHHI, ONEpUpOBATH
2.1 NOHATUSIMU: TI0KA3aTEJIbHOE YpPAaBHEHME W HEPAaBEHCTBO; pELIaTb OCHOBHBIC THIIbI
MOKa3aTeJIbHbIX YPAaBHEHUN 1 HEPABEHCTB
BemmonHATe mpeoOpa3oBaHUs BBIPAXKECHUH, COACPIKANIMX JIOrapu(MBI; OIEPHPOBATH
2.2 MOHATUSIMU: JIOTapU(MHUUECKOE YpAaBHEHHE W HEPAaBEHCTBO; pPEIIaTh OCHOBHBIC THUIIBI

norapu(pMUUECKIX ypaBHEHUI U HEPaBEHCTB




2.3

Haxonute pemieHus npocTelnmx TPUroHOMETPUYECKUX HEPABEHCTB

OHCpHpOBaTB MOHATUSIMH: CUCTEMa JTUHEHHBIX ypaBHeHI/Iﬁ u eé peHICHUC,; UCIIOJIB30BATh

24 CUCTEMY JINHEHHBIX YPAaBHEHUH U1 PEIIEHUS IPAKTUYECKUX 3a1a4
95 Haxonute pemeHus nNpocTeNMX CHCTEM M COBOKYITHOCTEH PAllMOHAIBHBIX YPaBHEHUIN
' Y HEPABEHCTB
MogenupoBaTh peajbHble CHTYyallMd Ha s3bIKE aireOpbl, COCTABIATH BBIPAKECHHUS,
2.6 YPaBHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCJIOBHIO 33Jayd, MCCIEN0BAaTh IOCTPOCHHBIE
MOJIEJIH C MCII0JIb30BaHUEM ammnapara ajnreopbl
3 OyHKIMH U TpauKH
OnepupoBaTh MOHATUAMHU: IepHOAMYECKAs (YHKIMSA, NPOMEKYTKH MOHOTOHHOCTH
31 (GyHKLIMH, TOYKM OJKCTpeMyMa (yHKIMM, HauOoJibllee W HauMEHbIIee 3HAUYEHUs
' (GYHKIMM Ha MPOMEXYTKE; MCIOJIb30BaTh MX Ul MCCIEN0BaHUSA (DYHKIMH, 3aJaHHON
rpaduxom
OnepupoBaTh  MOHATUSAMHU: TpaQUKH  TOKA3aTENbHOW,  JOrapuPMHUECKOW U
3.2 TPUTOHOMETPUYECKHX (YHKUUH; H300pakaTh MX Ha KOOPIMHATHOM IJIOCKOCTH U
HCIIOJIb30BAaTh JJIS PEIICHUS YPaBHEHUI U HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKu JUHEHHBIX ypaBHEHUH U
' HCIIONB30BAaTh UX JUIS PELICHUS CUCTEMBI IMHEHHBIX YPaBHEHUI
3.4 Hcnonb3oBatk rpadukn QyHKIMHA U1 MCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH U3
' JPYTruX y4eOHBIX TUCLUILINH
4 Hauvana maTemaTHyeckoro aHaamsa
41 OnepupoBaTh MOHATHAMU: HENpEpbIBHAS  (QYHKIMS, TPOM3BOAHAS  (YHKIUU;
UCIOJIb30BAaTh T€OMETPUUYECKUM U (PU3NUECKUI CMBICT IIPOU3BOJHOM JJIs peIlieHUs 3a/1a4
42 Haxonute nmpou3BOJHBIE 3J€MEHTApHBIX (YHKLIMH, BBIUUCIATH NPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKLIUN
43 Hcnonb30BaTh NPOM3BOJAHYIO Ul HCCIENOBaHUS (YHKIMH HAa MOHOTOHHOCTH U
' 9KCTPEMYMBI, IPUMEHSITh PE3YyIbTAaThl UCCIAEAOBAHUS K TIOCTPOEHUIO IpaUKOB
44 Hcnonp30BaTh NPOU3BOAHYIO IS HAXOKAEHUS HAWIYYIIEro PEIICHUS B IPUKIAJHBIX, B
' TOM YHCJIE COLUAIBHO-)KOHOMUYECKHUX, 3aa4ax
45 OnepupoBaTh MOHATUSMH: TEpBOOOpa3Has M MHTETpall; MOHUMATh F€OMETPUUYECKUN U
' (bu3HYECKHii CMBICIT HHTETpala
46 Haxonuths nepBooOpa3Hble 31eMEHTapHbIX (QYHKIMH, BEIUUCIATE UHTErpall o (popmyie
' Hetorona — Jleiibauia
47 Pemrates npukiiagHpie 3aa4d, B TOM YHCIE COLUAIBHO-KOHOMHYECKOTO U (PU3HUECKOTO

XapakTepa, CpeACTBAMA MATECMATHYCCKOI'O aHaIn3a




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 | Yucna u BeIYUCIIECHUS
Pammonanbueie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, MPOLCHTHL, OECKOHEYHBIC
11 | TepuomMieckue apodu.  ApudmeTHyecKkue  ONEpaldd C  PAalUOHAIBHBIMH  YHCIaMH,
' npeoOpa3oBaHus YMCIOBBIX BbIpakeHui. [IpumeHenue apoOeil U TPOLEHTOB IS pPEIleHUs
NPUKJIAAHBIX 33/1a4 U3 Pa3JIuYHbIX OTPACIICH 3HAHUN U PeaIbHOW KU3HU
JeiicTBuTenpHble yncia. PanmoHanbHble M MppalMOHalIbHbIE Ynciaa. ApUpMETHUECKHE ONepalun
1.2 | ¢ nmeiictBuTenbHBIMU yHcaaMu. [IpuOnmKEHHbIE BBIYMCICHHUS, MTPABUIIa OKPYTJICHUS, PUKUAKA U
OLIEHKA pe3yJIbTaTa BBIYUCIICHUN
Crenenr ¢ menbiM mokazareneM. CrangapTHas ¢opMa 3amucu  JICHCTBUTEIBHOIO YHCIIA.
1.3 | Ucnonp3oBanue moaxoasmiel (opMbl 3aITUCH JEHCTBUTEILHBIX YHCET TSl PEIIECHHS TPAKTHYECKIX
3a/1a4 U MPEeICTaBICHUS TaHHBIX
14 ApupmeTrnueckuii KOpeHb HaTypasJbHOM cTerneHu. J[eHCTBUS ¢ apupMETHYECKUMHU KOPHSIMHU
' HaTypaJbHOU CTEIEHU
15 CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOT'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO
" | aprymenTa
2 | YpaBHEHHUS U HEPABEHCTBA
2.1 | ToxnaecTBa U TOXKIESCTBECHHBIC TPEOOPA30BAHUS
2.2 | IIpeoOpazoBaHme TPUTOHOMETPUIECKHX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI
2.3 | YpaBHeHuUe, KOpeHb ypaBHeHuUs. HepaBeHCTBO, penieHne HepaBeHCTBAa. MeTol MHTEpBaJIOB
2.4 | Pemenwue 1enbix U JpOOHO-pAllMOHAIBHBIX YPaBHEHUN 1 HEPaBEHCTB
2.5 | Pemenne nppanroHagbHBIX YPaBHEHUI M HEPABCHCTB
2.6 | Pemenne TpUroHOMETPUYECKUX YpaBHEHHIHA
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMATUUYECKUX 3aa4 U 3a7ja4 U3 pazIn4HbIX
' obJsacTell HAyKH U PeaIbHON KU3HU
3 | OyHkuuu U rpaduku
3.1 | ®dyskuus, cnocoOsl 3ananus Gynkuuu. ['paduk Gpyakuun. BzaumHo o6patHbie GyHKINU
3.2 OOnactb ompenesneHuss U MHOXecTBO 3HaueHud QyHkumu. Hymu ¢ynkuun. IIpomexyTku
' 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (QYHKIIUU
33 CrenenHasi GyHKIHS ¢ HaTYypaJbHBIM U LIEJBIM MoKa3atesneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
| rpaduk KOpHS N-0#i cTeneHn
3.4 TpuronomeTpuyeckass OKpPY>KHOCTb, OIpeAeNieHHe TPUTOHOMETPUUYECKUX (YHKIUN YUCIOBOTO
' aprymeHra
4 | Hauana maTeMaTU4yeCcKOTo aHajau3a




41 [locnenoBarenpHOCTH, CHIOCOOBI 3a/laHus MOCJIeI0BAaTENbHOCTE. MOoHOTOHHBIE
" | mocIie10BaTeNIbHOCTH
ApudmeTnueckas W reoMeTpuueckas mporpeccuu. beckoHeyHO yObIBarolias reoMeTpuyecKas
4.2 | mporpeccuss. Cymma O€CKOHEUHO YOBIBAIOIMICH reoMeTpudeckoi mporpeccun. Gopmyna CI0KHBIX
npoueHToB. Vcnonp30BaHne Nporpeccuu s pelieH s pealbHbIX 3a/1a4 MPUKIaJHOT0 Xapakrepa
5 | MHoXkecTBa U JIOTUKA
MHoecTBO, omnepanud HaJg MHokecTBaMu. Jlumarpammbl Diinepa — Benna. I[Ipumenenue
5.1 | TeopeTHKO-MHOXKECTBEHHOTO armapaTa JUisi ONUCAHMs PEalIbHbIX MPOIECCOB U SIBICHUU, MpHU
pELIeHNUH 3a/1a4 U3 IPYruX y4yeOHbIX PEAMETOB
5.2 | Onpenenenue, Teopema, CIeICTBHE, JOKA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coO/iep:KaHUs
1 Uucna v BBIYUCICHUS
1.1 Hatypanbuble u nensie yncna. [IpuzHaku 1eIMMOCTH IENbIX YHCEeT
1.2 Crenens ¢ palMOHaIBHBIM NOKa3areneM. CBOKWCTBA CTENEHU
1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIC JOrapupMbI
2 YpaBHEeHHs U HEPABEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COCPIKAIINX JIOTAPUPMBI
2.2 [IpeoOpa3oBaHne BBIpAKEHHIA, COACPIKALIMX CTENICHH C PAIlMOHAIBHBIM TIOKa3aTeIeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenbHbIe YpaBHEHHS 1 HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cuctembl JIMHEWHBIX YpaBHEHUM. Pelienne npukiiagHbixX 3a7a4 ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX
' ypaBHEHHH
2.7 CucreMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpumeHneHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMaTHUYECKUX 3ajad U 3aJa4 U3
' pa3nuyHbIX 00JacTell HAyKH U PealbHOM KU3HU
3 OyHKIMU U TpaduKH
31 Oynknus. [lepuoanueckue dyakuuu. [IpomexxyTkn MOHOTOHHOCTH (PYHKIIMU. MakCUMyMBbl U
' MUHHMYMBI QyHKIIMH. Hanbosbiiee 1 HanMeHblee 3HaUeHHE (DYHKIIUU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBA U rpaduku
3.3 [ToxazaTenpHas u orapudmudeckas QyHKIIMH, ©X CBOMCTBA U IPaPUKH
3.4 HcnonpzoBanue rpadukoB GyHKIUHN A5 pELIEHUs] YPaBHEHUH U TMHEHHBIX CUCTEM
35 Hcnonb3oBanue rpadukoB (PYHKIUH A7 MCCIEAOBAHUS MPOIECCOB M 3aBUCHMOCTEH, KOTOphIE
' BO3HHKAIOT ITPH PELICHUHU 3aJ1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU
4 Hauana marematnyeckoro aHaamsa




4.1 HenpepeiBable pyHKIMH. MeTO HHTEPBAJIOB ISl pEIICHUST HEPAaBEHCTB

4.2 [IpousBonnas Gpynkuun. ['eomerpuueckuit 1 GU3NYECKH CMBICI TPOU3BOIHOM

43 [IpousBogHble 31eMEHTapHBIX (QyHKIUH. DOpMyNnbl HaXOXICHHS HPOM3BOJHOW CYMMBI,
' MPOU3BEICHUS U YACTHOTO (PYHKIIUN

44 [lpuMeHeHHe TPOM3BOJHONW K HCCIENOBAHHUIO (DYHKIMH HA MOHOTOHHOCTh U AIKCTPEMYMBI
' Haxosxnenne HanOobIIEro ¥ HAMMEHBIET0 3HaUSHHsI (PYHKIIMK Ha OTpE3Ke

45 [IpumeHeHre NMPOU3BOIHON Il HAXOXIEHUS HAaWIYy4YIEro pEIICHHs B NPUKIAJAHBIX 3ajadax,
' JUIs OTIPEJIeIeHNs] CKOPOCTH Tpolecca, 3alaHHOro (POpMyIoi Uitk rpadukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WnTterpan, ero reomerpudeckuii 1 Gu3nyeckuii cMbIci. Beluncnenue uHTErpana mno ¢gopmysne

Herorona — JleitOauna




IMPOBEPAEMBIE HA ETI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOMI OBPA30OBATEJILHON
IHPOI'PAMMBbI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedOBaHMS

IIpoBepsiemble TPeGOBaHUS K NMPeIMETHBIM Pe3yJbTATaAM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0011ero oopa3zoBanus

Bnagenne MeromaMm J0KAs3aTeNbCTB, QJITOPUTMAMHU pEUICHMs 3alad; YMEHHUE
dbopMynupoBaTh U OINEPUPOBATH MOHATUIAMM: ONpEJEICHHE, aKCcuoma, Teopema,
CJIEJICTBHE, CBOWCTBO, NPHU3HAK, JOKa3aTENbCTBO, PABHOCHIBHBIE (HOPMYITHPOBKH;
IPUMEHSTh UX; YMEHUE (GOPMYIUPOBATH 0OPATHOE U MPOTUBOIIOJIOKHOE YTBEPKIIEHUE,
IPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, MCIIONB30BATh METOJ MaTeMaTHYECKOU
MHAYKIWW; TPOBOANUTD J0KA3aTENIbHbIE PACCYXKICHUS IIPU PEIIECHUH 3a7a4, OLIEHUBATh
JIOTUYECKYI0 IPAaBUJIBHOCTb pACCY)KIEHUH; YMEHHE OIEpUPOBATH IMOHATUSAMU:
MHO’KECTBO, IIOJIMHOKECTBO, OIEpallMy HaJ, MHO)XECTBAMM; YMEHHE MCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmnapaT JJIs ONMCAaHUs PEaJIbHBIX MPOLECCOB U SIBICHUN
U TpU pELIeHWH 33/]a4d, B TOM 4YHCIE M3 JAPYIMX Y4YEOHBIX INPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHAMHU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha IMIOCKOCTH;
YMEHHUE 3aJaBaTh M ONUCHIBATh I'padbl pa3IMYHBIMKU CIIOCO0AMU; UCIIOJIB30BaTh Ipadbl

IIpU pCUHICHUHA 3aJa4

YMeHHe onepupoBarTh IMOHATHAMH: HATYPAJIbHOE YHUCIO, LEJIO0€ YHUCIO, CTENEHb C
LEeIbIM I0Ka3aTejleM, KOPEHb HaTypaJbHOM CTENEHW, CTENEHb C PALUMOHAIBHBIM
[I0Ka3aTeJeM, CTENeHb C JCHCTBUTEIbHBIM IIOKa3aTeseM, Jiorapupm 4Yucia, CUHYC,
KOCHHYC ¥ TaHT'€HC IIPOU3BOJIBHOIO YHCJIA, OCTATOK 10 MOJYJII0, PAllMOHAIBHOE YUCIIO,
UPpPALMOHAILHOE YHUCJIO, MHOXECTBAa HATypajbHBIX, LEJIbIX, PpPALUOHAIBHBIX,
JIEUCTBUTEINIbHBIX UYMCEJ; YMEHUE HCIOJIb30BaTh MPU3HAKU ACIUMOCTH, HAUMEHbIIHNM
o0l nenurenh U HauMMEHbIIee 00Iee KpaTHOe, alropuT™M EBKIuaa mpu pelieHun
3a/1a4y; 3HAKOMCTBO C Pa3JWYHBIMHM MO3ULIHUOHHBIMM CHUCTEMAMH CUYHUCIICHHS; YMEHHUE
BBITIOJHATH BBIYUCIICHUE 3HAUEHU M MpeoOpa3oBaHMs BBIPAKEHUU CO CTEMEHSMH U
norapu@mamu, TNpeoOpa3oBaHUs JIPOOHO-PALIMOHANBHBIX  BBIPAKEHUH; YMEHHE
OTepUpoOBaTh TMOHATUSAMHU: TOCIEAOBATEIBHOCTh, apupMeTHdecKas Mporpeccus,
reoMeTpuuecKkas nporpeccus, 0€CKOHEUHO YObIBalOIllas reoOMeTpuiecKas Iporpeccus;
YMEHHE 3aaBaTh IOCIECIOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEepUpOBaTh MMOHATUSAMU: KOMIUIEKCHOE YHCIIO, COMpPSDKEHHBIE

KOMIIJICKCHBIC 4YHCJIa, MOAYJIb W ApPrymMCeHT KOMIIJICKCHOTO 4YHMCJa, q)opMa 3aIlicu




KOMIUIEKCHBIX YHceNl (reoMEeTpHuYecKas, TPUTOHOMETPHYECKas W aireOpandeckas);
YMCTb IMPOU3BOAUTH apI/I(bMeTI/ILICCKI/IC ﬂeﬁCTBHﬂ C KOMIUIEKCHBIMHU YHCJIaMH,
MNPUBOAUTL NPUMEPHI UCITOJIB30BAHUA KOMIUICKCHBIX YHUCCII; OIICPUPOBATH IMOHATHUAMMU:

Matpuna 2x2 u 3x3, onpeaeuTeslb MaTpUIbl, FEOMETPUUECKHUI CMBICI ONPEICTUTEIS

YMeHue onepupoBaTh MOHATUSMHU: pallMOHANIbHBIE, UPPALIMOHATbHBIE, TOKa3aTeIbHBIC,
CTETNICHHBIE, Jorapu(MUUecKue, TPUTOHOMETPUUECKHE YPaBHEHHSI U HEPABEHCTBA, MX
CHUCTEMbl; YMEHHME ONEPUPOBATH  MOHATUSAMH:  TOXIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa YPaBHEHMII U HEPABEHCTB,
PaBHOCUIILHOCTh YpaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPAaBEHCTBA M CHCTEMbl C TIOMOIIBIO PA3IMYHBIX MNPUEMOB; pEIIaTh YpaBHEHHS,
HEPAaBEHCTBA M CHCTEMBI C MapaMeTpoM; MPUMEHSTh ypaBHEHUS, HEPaBEHCTBA, HUX
CUCTEMBI JJI pellIeHrs] MaTeMaTHYeCKUX 3ajayd U 3ajia4 U3 pa3IMdHbIX 00JacTeil HayKu

Y peajbHOU KU3HU

YMeHue onepupoBaTh NOHATHAMH: (YHKIHSA, YETHOCTh (PYHKUUH, TEPUOJUYHOCTD
(GyHKIMHU, OTPaHUYEHHOCTh (DYHKIIMHA, MOHOTOHHOCTh (DYHKIIMHU, SKCTPEMyM (PYHKIIUH,
HauOoJplllee M HAaWMEHbIEe 3HA4YeHUS (YHKIMM HAa TPOMEKYTKE, HEIpEephIBHAsS
¢byHKIMS, aCUMOTOTH Tpaduka (QYHKIUH, NEpBas U BTOpas MPOM3BOJIHAS (YHKLUH,
reoMeTpUYecKUi U (PU3NYECKUI CMBICI MPOU3BOAHOM, TepBOOOpa3Hasi, onpeaeaEHHbINA
UHTErpaj; YMEHHE HaXOIUTh ACUMOTOTHI Tpaduka (QYHKIUH, YMEHHE BBIYUCIATH
HPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU (YHKIUH, HAXOAUTh
ypaBHEHME KacaTelbHOM K rpaduky (QyHKIMM;, yYMEHHE HAaXOJUTh IPOM3BOJHBIE
3JIEMEHTApHBIX (DYHKIMHA; yMEHHE HCIOJIb30BaTh MPOM3BOJHYIO Ui HCCIIEJOBAHUS
GyHKIMNA, HaXOAWTh HAWMOOJBIINE W HAWMCHBININE 3HA4YeHHUS (YHKIHUHA, CTPOUTH
rpa@uKkd MHOTOWIEHOB C HCIOJB30BAaHUEM ammapara MaTeMaTHYeCKOIro aHaju3a;
IPUMEHSTh MPOU3BOAHYIO JUISl HAXOXJICHUS HAWIy4dlIero pelleHus B MPHUKIAJIHBIX, B
TOM YHCJI€ COIUATEHO-DKOHOMUYECKUX M (PU3NYECKHX 3a]1a4ax; HAXOAUTh TUIOMIAIH U
00BEMBI (GUTYp C MOMOLIBI0 MHTErpaja; MPUBOJUTH IMPUMEPbl MaTEMaTHYECKOTO

MOJICIIUPOBAHUS ¢ TOMOIIBIO AH(depeHInaNbHBIX YpaBHEHUHA

YMeHue onepupoBaTh HOHATUSAMH: Tpaduk QyHKIUM, oOpaTHas (yHKUIMA,
KOMIO3ULUS (DYHKIMH, JTuHEeHas (yHKUMs, KBajpaTUyHas (QyHKIMS, palloHaJIbHas
¢byHKUuMs, CcTemeHHas  (QyHKIMS, TPUTOHOMETpUYecKHe (QYHKIHUHM, OOpaTHbIE
TPUTOHOMETpHUYECKHe (YHKIMH, TIOKa3aTeldbHas M Jorapudmuueckas QyHKIHU;
YMEHHE CTPOUTh TpadUKU HW3YYCHHBIX (YHKIUHA, BBINOIHATh MPEOOpPA30OBAHUS
rpadukoB (YHKIMA, MCIOJBb30BaTh TpaduKu I HM3YyYEHUS TPOLECCOB U
3aBHCUMOCTEH, MPH PEIICHWH 3aJady M3 JAPYrHX Y4eOHBIX MPEeIMETOB W 3alad W3

peaHLHOfI KU3HHU, BbIpAXKATH (1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKIY BCIMYUMHAMU,




UCIIOJIb30BaTh CBOMCTBA U rpaduku QYHKIMH AJis pelieHus] ypaBHEeHU, HEPaBEHCTB U
3aJa4 C MapaMeTpaMmu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA

pELICHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTs TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YMCJIE HA MIPOLIEHTHL, 10JIU U
YacTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a/1a41 U3 00JacTH
yIOpaBlIeHUs] JIMYHBIMM W CEMEWHBIMH (UHAHCAMHU); COCTABISATH BBIPAKCHHUS,
YpaBHEHUSA, HEPABEHCTBA M HX CHUCTEMBl II0 YCIOBUIO 3aJayd, HCCIEA0BAThH
[OJYyYeHHOE pEeLIeHHEe M OLICHHWBATh IPaBAONOAO0HOCTh pE3yJabTaTOB, YMEHHE
MOZECJIMPOBATh PEAIbHBIC CUTYallMM HA S3bIKE MAaTEMAaTHKHU; COCTABIIATH BBIPAYKEHUS,
YpaBHEHUSA, HEPABEHCTBA W HX CHUCTEMBl II0 YCIOBUIO 3aJayd, HCCIEN0BATh
IOCTPOCHHbIE MOJEIU C HCIOJIBb30BAaHUEM ammapara aiareOpbl, UHTEPIPETHUPOBATH

MOJIy4YEHHBINA Pe3yJIbTaT

YMeHue onepupoBaTh MOHIATUSIMU: cpefHee apudmMeTndyeckoe, MeuaHa, HaubobIIee
Y HauMEHbllIee 3HAUEHMs, pa3Max, AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHUE YHCIOBOTO
Habopa; yMeHHE HU3BJIEKaTh, MHTEPIPETUPOBATh MH(OPMAIUIO, TPEACTABICHHYIO B
TabnIuIax, Ha AUarpammax, rpadukax, OTpaxkarollylo CBOMCTBA PeaIbHbBIX MPOIECCOB U
SIBIICHUI; TIPEACTABIATh HH()OPMAIUIO C TIOMOLIBbIO TAaOJIHIl ¥ JUAarpaMM; HCCIEI0BATh
CTaTUCTHYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpaUYecKUX METOAOB U
ANEKTPOHHBIX CPEACTB; TrpaUuecKd HCCIe0BaTh COBMECTHBIE HAONIONEHUS C

MNOMOIIBIO JUATr'paMM paCCCUBAHUA U JIMHEHHOM perpeccuun

YMeHue omnepupoBaTh TMOHATHAMH: CIIy4alHBIA OIBIT W CiIy4allHOe COOBITHE,
BEPOATHOCTh  CIIYYaHOTO  COOBITUS; YMEHHE  BBIYUCIATH  BEPOSITHOCTH  C
WCIIOJI30BaHUEM TpadUUeCKUX METOJOB; MPUMEHATH (QOPMYNIBI CIOXKECHHS U
YMHOXXCHHSI BEpPOSTHOCTEH, (opmyny TONHOW BepoATHOCTH, (Gopmyny beprysm,
KOMOMHATOpHBIE (DAKTBI U (OPMYIIBI; OIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITHH;
yMEHUE  ONEepUpOBaTh  TMOHATUAMH:  ClIy4ailHass  BEJIWYHMHA, paclpeercHue
BEpPOSITHOCTEH, MAaTeMaTUYECKOE OXKUJAHUE, TUCIEPCUs M CTAaHJAPTHOE OTKJIOHEHHUE
CIIy4aifHOH BeNWYMHBI, (YHKIUH pACTpPEICIICHUS W IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO W HOPMAJBHOTO paCHpeAesieHU; YMEHUE MCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeleNieHUil AJig pelieHus 3a/ay; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH
OOJBIINX YHCEN, METOJbl BHIOOPOUHBIX HCCIENOBAHUI; YMEHHUE MPUBOJIUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHA OONBIIMX YHCET B NPUPOIHBIX U OOILIECTBEHHBIX SBJICHUSX;
YMEHHE ONEPUPOBATH MOHATUSAMU: COYETaHHE, IEPECTAHOBKA, YUCIIO COUETAHU N, YHCIIO
MepecTaHoBOK; OWHOM HpBIOTOHA; yMEHHE NPUMEHITh KOMOHWHATOpPHBIE (aKThI H
pacCyXIeHus I PpelIeHUs 3a/1ad; OIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA,

COCTaBJIATh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH IMOJTYYEHHBIN pE3yJabTaT




YMeHue onepupoBaTh INOHATHAMM: TOYKA, IpsiMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUHA YIoJl, JBYTPAHHBIM yroJ, TPEXTPAHHBIN yro,
CKPCIIMBAIOIINECA MPAMBIC, MNAPAJUICTIBbHOCTh W TMCPICHAUKYIAPHOCTH IMPAMBIX U
IJIOCKOCTEM, YroJl MEKY IIPSIMBIMH, YTOJI MEXAY NPSAMON U IUNIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
pacCTossHUC MCKAY IUIOCKOCTAMU, YMCHHC HUCIHOJb30BATh IIpU PCHICHUU 3alday
U3y4eHHbIE (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIOIIEro MUPa; CTPOUTh MATEMATUYECKAE MOJECIIH C IIOMOIIBI N'€OMETPUYECKUX

MOHSITHUI U BCJIMYHH, pCIIaTb CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3aaa49U
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YMeHne onepupoBaTh MOHATHAMU: TUIOIMIAAb GUTYPBI, 00BEM (HUTYPBI, MHOTOTPAaHHHUK,
MPaBUJIbHBIM MHOTOTPAaHHUK, CEUCHHE MHOTOTpaHHUKA, Ky0, Mapajiesenurie]], Ipu3ma,
nupamMujia, Gurypa u moBepXHOCTh BpallleHus!, WINHIP, KOHYC, ap, cdepa, Iiomaib
cdepsl, MIOIIAAs TOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCa, IIWINHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO Tapajulesienunena, TUpaMubl, TPU3Mbl, HWIMHIpA, KOHYca, I1apa,
pa3BEpTKa IMOBEPXHOCTH, CEUEHHUS] KOHyca M IIWJIMHIpPA, MapajyielbHbIE OCH WIN
OCHOBAHMIO, CEUEHHE Iapa, IUIOCKOCTh, Kacawomascs cepbl, IIINHApa, KOHYyCa;
YMEHHE CTPOUTH CEUYEHHE MHOTOTPAHHUKA, W300pa)kaTb MHOTOTPAHHUKHU, (UTYPHI U
MIOBEPXHOCTHU BPAILEHUs, UX CEYEHMSI, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE  TPUMEHSATh  CBOMCTBA  I€OMETPHUYECKHMX  (UIyp,  CaMOCTOSTEIHHO
dbopMynupoBaTh OMPEEICHUS U3Yy9aeMbIX (PUTYpP, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX U
MpHU3HAKax TeoOMEeTpHuUecKux (uryp, oOOCHOBBIBATH WM OMPOBEPraTh HMX; yMEHHE
NpPOBOANUTh Kiaccuukanuioo (GUryp 1O pa3IuyHbBIM MpPU3HAKAM, BBITOIHATH

HGO6XO,I[I/IMI>IC JOIMOJHUTEIBHBIC ITIOCTPOCHUA
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YMeHne omnepupoBaTh IMOHATHUSMHU: ABM)KEHHE B TPOCTPAHCTBE, TapayljIelIbHBIN
HepeHOC, CUMMETPHS Ha IUIOCKOCTH M B HPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHME
noo0usi, mogo0HbIe (UTYPHI; YMEHHE PACMO3HABATh PaBHBIE U MOJ00HBIE (QUTYPHI, B
TOM 4YHCIIEé B TPHPOJE, HCKYCCTBE, APXUTEKTYpE; HCIOIb30BATH T'€OMETPUYECKUE
OTHOIICHHS TPU PEIICHUHN 3a/1a4; HAXOAUTh T€OMETPHUECKUE BEIMYMHBI (JITMHA, YTOJI,
IUI0INAAb, 00bEM) IIPU PEIICHUHM 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U U3 peabHON
KU3HH;, YMEHHE BBIUUCIIATH T'€OMETPHUECKUE BEJIMYMHBI (AJIMHA, Yrojl, IUIOLIA/b,
00BEM, TUIOIAAb MOBEPXHOCTH), UCHOJB3Yd M3ydeHHBIE (OPMYIIBI M METONbI, B TOM
Yyclie: IUIOLAJb IOBEPXHOCTH NHPaMUIbI, NMPU3MBI, KOHYCa, LWIMHIpPA, IUIOLIAIb
chepbr; 00BEM KyOa, MNPAMOYrOJIFHOTO TNapajUieienunesia, MUPaMUIbL, [PU3MBI,

IIMHPA, KOHYCAa, 1apa; YMEHHE HAaXOJIUTh OTHOIIEHUE 00BEMOB MOJOOHBIX (Uryp
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YMmenune ONCpHUPOBATH MOHATHAMHU: MPAMOYroJIbHasd CHUCTEMA KOOpAWHAT, BEKTOP,

KOOpAWHATBI TOYKHU, KOOPAWHATEI BEKTOpPA, CyMMa BCKTOPOB, IMPOU3BCACHHUE BCKTOpa




Ha YHMCIIO, pa3jiOKEHHE BEKTOpa MO 0a3ucy, CKaJspHOE IMPOW3BEICHHE, BEKTOPHOE
MPOW3BEICHNE, YroJll MEXAY BEKTOpaMH; YMCHHE WCIIOIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJI JIJIsl PEIICHHUS T€OMETPUICCKUX 3a7ad M 3a]1a4 APYTruX yIeOHBIX

IIPEAMETOB
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YMenue BLI6I/IpaTL HO,[IXOILSIH_II/Iﬁ MCTO MJIAA PCHICHUA 3aa4i; IOHUMAaHNEC 3HAYUMOCTHU
MAaTEMAaTUKU B U3YUCHUU IPUPOAHBIX U O6H.ICCTB€HHBIX IponecCoB u SIB.HGHI/II;'I; YMCHUC
pacno3HaBaTb MPOSABJICHUC 3dKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJAUTH

MMPUMCPLI MATEMATUUICCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ u MHpOBOﬁ MaTeMaTH4eCKOM HAayKHU




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kox | IlpoBepsieMblii 3j1eMeHT COAepP:KaHUS
1 Uwucna v BBIYUCICHUS
1.1 | HarypasbHbie u 1iesbie yrcna. [[pu3Haku JeTMMOCTH IENbIX YUCe
12 Pammonaneubie umcima. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOM, TIPOIEHTHI, OCCKOHEYHBIC
' MIePUOINUECKHUE TpooH
13 Apudmernyeckuil KOpeHb HaTypalbHON cTeneHu. JleHcTBUsS ¢ apu(METHYECKUMH KOPHSIMU
' HaTypajbHOMW CTEICHU
1.4 | Crenens ¢ nensim mokasateseM. CTEleHb ¢ pallMOHATBHBIM oka3ateneM. CBOiCTBa CTEICHH
15 CuHyc, KOCHMHYC M TAaHIEHC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, AapKTaHI€HC
' YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm umcna. JlecaTuaHble 1 HATYpaTbHbIE TOTapU(PMBI
JlelicTBUTENbHBIE YHUCla. ApH(QMETHYECKHE Olepalud C JICHCTBUTEIBHBIMA  YHCIAMH.
1.7 | TlpubnuxéHHble BHLIYUCICHWS, TpaBWlia OKDPYIJIEHHS, TPUKHIKA W OIEHKA pe3yJbrara
BBIYMCIICHUI
1.8 | IIpeoOpa3oBanue BbIpaKeHHI
1.9 | KommuiekcHble uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | Lensle u ApoOHO-paliOHANIBHBIE YPABHEHHUS
2.2 | NppauyoHalibHbIC YPaBHEHHS
2.3 | TpuroHOMETpHYECKUE YPABHCHHS
2.4 | TlokasaTenbHbIE M JIOTApH()MUUECKHE YPABHEHHSI
2.5 | Iesnbie u ApOOHO-pAIIOHATIbHbBIE HEPABEHCTBA
2.6 | HMppanuoHallbHbIE HEPABEHCTBA
2.7 | Tloka3aTeNbHbIE H JIOTapU(PMUYECKHE HEPABEHCTBA
2.8 | TpuroHOMeTpHUYECKUE HEPABEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHCHHI M HEPABCHCTB
2.10 | VYpaBHeHus1, HEPABCHCTBA U CHCTEMBI C ITApaMeTpaMu
2.11 | Marpuna cucTeMbl TMHEHHBIX ypaBHEHU. OnpenenuTeb MATPULIbI
3 OyHKIMK U TpaduKH
3.1 | ®yskmms, cmocobwl 3amanus ¢(yHkimu. ['paduk ¢yakimuu. B3anmmao 00paTHBIE (QYHKIHH.




Yéruble u Heu€THble pyHkuuu. [lepuoanueckue GyHkuu

ObnacTe omnpeneneHus: U MHOXeCTBO 3HaueHMM Qynkunu. Hymm ¢ysaxmun. [IpomexyTku

3.2 | 3HAKONMOCTOSHCTBA. [IPOMEKYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl W MHHHMYMBI
¢bynkuuu. HanbGonpiiee u HauMeHsblee 3Ha4eHNe GyHKITMH HA TTPOMEKYTKE

33 Crenennas GyHKIHS ¢ HATYpaJIbHBIM | IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
' rpaduK KOpHs N-0i CTEeNeHH

3.4 | TpuroHomerpuueckue QyHKIIMH, UX CBOUCTBA U IPadUKH

3.5 | [oka3arenpHas u jorapuMudeckas GyHKIMH, KX CBOMCTBA U rpaduKu

36 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkmmid. CBolcTBa (YHKIMHA, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 | TlocnenoBaTeabHOCTH, CIIOCOOBI 33 [aHHsI TOCIIEI0BATEILHOCTEH

3.8 | Apudmerndeckas u reoMeTprIecKas nporpeccun. DopMyIia CIOKHBIX MPOICHTOB
4 Hauana maTemMaTuueckoro aHaiunsa

4.1 | Tlpoussoxnast pyukiwu. [Ipon3BOHBIE SJIEMEHTAPHBIX (QYHKITHI

4 [lpumeHeHre NPOM3BOJHOW K HCCIEAOBAaHMIO (YHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
. HaxosxaeHne HauOoJbIIero 1 HAMMEHbIIETo 3HaYeHUsI (PyHKIIMU Ha OTpe3Ke

4.3 | IlepBoobOpasHas. HTErpa
5 MHokecTBa 1 JOrHKa

5.1 | MHoXecTBO, onepaiin HaJl MHOXecTBaMu. Jluarpammsl Ditnepa — Benna

5.2 | Jloruka
6 BeposTHOCTh M cTaTUCTHKA

6.1 | OmucarenbHas CTaTHCTHKA

6.2 | BeposiTHOCTB

6.3 | KombOunaropuka
7 | Teomerpust

7.1 | ®urypsl Ha IIOCKOCTH

7.2 | TlpsiMbie U TUTOCKOCTH B IPOCTPAHCTBE

7.3 | MHOroOrpaHHHKH

7.4 | Tena u IOBEPXHOCTH BPAILCHUSI

7.5 | KoopuHATBI ¥ BEKTOPBI




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYUEBHBIE MATEPHAJIBI 1151 VYEHUKA
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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