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MNOACHUTEJBbHASA 3AITMCKA

VY4eOHblil Kypc «Anredpa M Hayala MaTeMaTUYECKOTO aHAINU3a» SBIACTCS OJAHUM H3
HanOoJiee 3HAYMMBIX B TMPOrpaMMe CpeaHero ooOmero oOpa3oBaHUs, MOCKOJIBKY, C OJHOU
CTOPOHBI, OH OOECIEYMBACT HHCTPYMEHTAJIbHYIO 0a3zy JUIsi W3Y4YCHHs BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYTrOil CTOPOHBI, (GOPMHPYET JOTUYECKOE W aOCTPAKTHOE MBIIUICHUE
o0OydJaromuxcsi Ha YpPOBHE, HEOOXOIMMOM I OCBOSHHUS HWH(POPMATHUKH, OOIIECTBO3HAHUSA,
WUCTOPUH, CJIOBECHOCTH M JPYruxX JAUCHHUIUIMH. B pamkax maHHOTO Yy4eOHOro Kypca
oOydaromyecss OBJIAJICBAIOT YHHUBEPCATbHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTopas
(hopMyIUpYyeT CBOM TIOCTHUKEHUS B MATEMAaTHIECKOU opme.

VY4eOHblil Kypc anreOpbl U Hayajl MAaTEMaTHYECKOr0 aHaln3a 3aKJaJ(bIBAET OCHOBY IS
YCHEIIHOTO OBNAJACHHUS 3aKOHaMH (PU3UKHU, XWUMHUU, OWOJOTHMH, TOHMMAHHUS OCHOBHBIX
TEHJCHIINI pa3BUTHUA HSKOHOMHKU M OOIIECTBEHHOM >XW3HH, MO3BOJISIET OPUEHTUPOBATHCA B
COBPEMEHHBIX NMU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIB30BAaTh MX IS
nanbHeWero oOpa3oBaHWs W B TIOBCEIHEBHOW JKM3HM. B TO ke Bpems OBJaJcHUC
a0CTPaKTHBIMH U JIOTUYECKU CTPOTUMHU KOHCTPYKITUSAMU aareOpbl 1 MaTEMAaTUYECKOTO aHaIn3a
pa3BUBAacT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBAaTh
YTBEPKICHUS C TIOMOIIBIO MHIYKIIMU U PACCYKIATh JEAYKTUBHO, HCIIOIH30BaTh 0000IIEHNE U
KOHKPETHU3allMl0, a0CTparupoBaHUE W aHAJIOTHUIO, (POPMUpPYET KpPEaTMBHOE W KPUTHUYECKOE
MBIIIIJICHHE.

B xone msyuyenus yueOHOTO Kypca «Anredpa M Hayalla MaTeMaTHUYECKOTO aHaU3a»
oOydaromiyecs: TMOJIy4aloT HOBBIM OMNBIT PEIIeHUs NPUKIATHBIX 3a/1ad, CaMOCTOSTEIBHOTO
MMOCTPOCHHSI MAaTEeMAaTHYECKUX MOJENICH peabHbIX CUTYyallMid, MHTEPIPETAIUU IOJYICHHBIX
pENICHUH, 3HAKOMSATCS ¢ IPUMEPaMi MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B MpHUpOJie, HAYKe H
HCKYCCTBE, C BBIJAIOIIMMUICS MATEMAaTUYECKUMHU OTKPBITUSIMU M X aBTOPaMHU.

Y4eOHbIil Kypc 00JIajaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM ITOTEHITHAIOM, KOTOPBIi
peaym3yeTcss Kak 4Yepe3 Y4eOHbIH MarepHuall, CrocoOCTBYIONIMI (HOPMHUPOBAHUIO HAYYHOTO
MUPOBO33PEHHS, Tak U dYepe3 crneuuuxy y4deOHON neATenbHOCTH, Tpedyromen
MPOJOJKUTENIHON  KOHIICHTPAllMd BHUMAHUS, CaMOCTOSITEIbBHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYyYEHHBINH pe3yIbTarT.

B ocnoBe metoauku oOydeHus anredpe ¥ HavyajaM MAaT€MaTUYECKOTO aHaau3a JIEKUT
NeSTeIbHOCTHBIN IPUHITAIT O0YYCHHS.

B cTpyktype yueOHOro Kypca «AnreOpa W Hayaja MaTeMaTHYECKOTO aHAIM3a»
BBIJICTICHBI CIIEAYIONINE COACPKATEIbHO-METOANYECKHE JIMHUN: «Yucaa W BBIYUCICHUS,
«DyHKunu U rpadukuy, «YpaBHEHUS U HEpaBEHCTBa», «Hadama MaTeMaTHUeCKOTro aHAIHM3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COEPKATEIHHO-METOINYCCKUE JIMHUN U3y4aloTCs Ha
MPOTSHKEHUHU JIBYX JeT OOy4eHHsS Ha YPOBHE CpelHEro oOmiero oOpa3oBaHMs, €CTECTBEHHO
JOTIONHSISL JIPYT JIpyra M IOCTEINIEHHO HACHIIAasiCh HOBBIMH TeMaMM W paszjaenamu. JlaHHBIA
y4eOHBIM KypC SBISETCS WHTETPATHUBHBIM, IIOCKOJBbKY OOBEIMHAET B cede conaepiKaHue
HECKOJIBKMX  MaTeMaTH4YeCKUX  JUCIHMIUIMH, TaKUX Kak airedpa, TpPUTOHOMETpUs,
MaTeMaTHUYECKHUI aHallu3, TeOpUs MHOXKECTB, MaTeMaTHuecKas Jioruka u apyrue. [lo mepe Toro
Kak oOydaromiuecs OBJIaJIEBAlOT BCE OoJiee NMIMPOKMM MAaTEMaTHYECKUM amnmapaTtoM, y HUX
MOCIIEZIOBATEILHO (OPMUPYETCS W COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHUYECKYIO
MOJIETTb PEATbHOM CUTYalluy, IPUMEHSTh 3HAHUS, TIOJyUYEeHHBIC PU U3YYCHUH YIeOHOTO Kypca,
JUIS  PEIICHUS CaMOCTOSTETbHO CQOPMYJIUPOBAHHONW MaTeMaTHUECKOW 3aJadyd, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxaTenbHO-MeToAMYeCcKass JuHHS  «Uucnma W BBIYMCICHHA»  3aBepLIaeT
(bopMHpOBaHHE HABBHIKOB HCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO HAayaTO Ha
ypOBHE OCHOBHOTO 001Iero obpazoBanusi. Ha ypoBHe cpegHero oOimiero oopasoBaHus 0codoe



BHUMaHHUE yJesaeTcsl (OPMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBIYMCIICHUN, BKIIOUYAIONINX B
ceOsl MCTIOh30BaHUE PA3IMYHBIX (POPM 3alHMCH YUCIIA, YMEHHE JIeaTh MPUKHUIKY, BBITIOIHAThH
npuOMMKEHHBIE  BBIYMCICHHWS,  OLCHWBATh  YHUCJIOBBIE  BBIpAXEHUS, paboTath ¢
MaTeMaTHYeCKMMH KOHCTAaHTaMH. 3HAKOMbIE 00yYalOIUMCsI MHOKECTBA HATYpPaTbHBIX, IICIIBIX,
palMoOHAIBHBIX U NCUCTBUTENBHBIX YHCEI JOMOTHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4ucen. B
KXJIOM M3 3THX MHOXXECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIE eMy crenuduueckue 3agadu u
OTiepalvy: JEJICHUE HalleJl0, OMIEPUPOBAHNE OCTATKAMU HAa MHOXKECTBE IIEJIbIX YHCel, 0cOObIe
CBOMCTBa paIMOHAIBHBIX W HMPPAIMOHAIBHBIX YHCEN, apuMETHUUECKUE OIepalud, a TaKkKe
W3BJICUCHHE KOPHS HATypajJbHOM CTENEHW HAa MHOXECTBE KOMIUICKCHBIX uucel. braromaps
MOCJIEIOBATENIBHOMY  PAacCIIMPEHHUIO  Kpyra  HCIHOJIb3yeMbIX  YUCEI M 3HAKOMCTBY
C BOSMOKHOCTSIMM HMX TPUMEHEHHUs JUIS PEHICHUS pasIudHbIX 3a7ad  (pOopMUpPYETCs
MpeACTaBICHUE O E€JUHCTBE MaTeMaTUKH KakK HayKM M €€ poJId B IMOCTPOCHHH MOJenei
pPEATbHOTO MUPA, IIHPOKO MCTOIB3YIOTCS 0000IIEHNE ¥ KOHKPETHU3AIIHSL.

Jlunus «YpaBHEHHsI 1 HEPABEHCTBA» PEANM3YETCsl HA MPOTSHKECHUH BCETO OOYyYCHHS Ha
YpPOBHE cpeaHero ooOmero o0pa3oBaHUs, IOCKOIBKY B KaxaoMm pasuene [Iporpammsr
MIPEAYCMOTPEHO PEIICHUE COOTBETCTBYIONIMX 3a/1a4u. B pesynbrare oOydJaroniuecs oOBiIaieBaloT
pa3IMYHBIMU  METOJIaMHU  PEIICHHS] PAllMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeIbHBIX,
JOTapu(PMUYECKUX U TPUTOHOMETPUYECKUX YPaBHCHHM, HEPABEHCTB U CHUCTEM, a TaKKe 3a/ad,
coaepxanmx napameTpbl. [lomyyeHHble yMEHUS IHUPOKO HCIOJIB3YIOTCS MPHU UCCIEAOBAaHUU
(GYHKIIMHA C TOMOIIBIO TPOU3BOJHON, MPHU pEHICHHH MPHUKJIAJHBIX 33a7a4 W 3a7a4  Ha
HaXO0X/JICHUE HaWOOJBIINX W HAaWMEHBIIMX 3HaueHWH ¢GyHKuW. JlaHHas cojaepkarenbHas
JUHUS BKJIIOYAeT B ceOs Takxke (popMUpoBaHHWE YMEHWH BBIMONHITH Pacu€Thl 1o (opmyram,
npeoOpa3oBaHusl palMOHAIBHBIX, WPPAIMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUH, a
TaKKe BBIPAKCHHM, coJepkamux creneHd W Jorapudmel.  bmarogapst usydeHuto
anreOpanveckoro MmaTeprajia TPOUCXOJHUT JaJbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO U
a0CTPaKTHOTO MBITIUICHUS] 00yUaromuxcs, OPMUPYIOTCS HABBIKH JACTYKTHBHBIX PACCYXICHUH,
paboTHl ¢ CUMBOJIBHBIMU (POpMaMHU, MPEICTABICHHS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJIC
paBEHCTB MW HepaBeHCTB. AinreOpa mpennaraet 3(pQeKTUBHbIE WHCTPYMEHTBI JJISl PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1ay, HArJISHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU
KaK s13bIKa HAyKH.

CopepxaTenbHO-MeToANYecKas JIMHUA «DYHKIMHM ¥ Tpa@uKn» TECHO NEPEIICTaeTCs C
IPYTHMH  JIMHUSAMH ~ Y49eOHOTO Kypca, TIOCKOJBKY B  KAaKOM-TO CMBICIEe  3adaéT
MOCJIEIOBATEIbHOCTh ~ M3YYEeHHS Marepuana. M3yueHue CTeNeHHOH, IOKa3aTeIbHOM,
Jorapu(MUUECKON U TPUTOHOMETPUUECKHUX (DYHKIIMI, UX CBOWCTB U I'pa)UKOB, UCIIOIH30BAHHE
GyHKOUN 19 pemieHus 3aaad U3 APYruX Y4eOHBIX MPEAMETOB M PEATbHOU JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJM30M, TaK U C PEIICHUEM YpaBHCHHUI U HepaBeHCTB. [Ipu
3TOM OONbBIIOE BHUMAaHHE YaeuseTcs (OPMHUPOBAHUIO YMEHHUS BBIpaXaTh (OPMYJIaMH
3aBHCHMOCTH MEXIY Pa3InIHbIMU BEIIMUYMHAMH, UCCIICIOBAThH MOJyYCHHbBIE (DYHKIIUU, CTPOUTH
ux rpadukd. MaTepuan 3TOW coAepKaTeIbHOW JIMHUM HalleJIeH Ha pa3BUTHE YMEHHHA W
HABBIKOB, TIO3BOJISIONINX BBIPAXKATh 3aBUCMMOCTH MEXIYy BEIMYMHAMH B Pa3jIMdHON (dopme:
AHATUTUYCCKOW, Tpaduueckod W cioBecHOW. Ero wm3ydeHme cmocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIUICHHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKpPETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTHI.

ConeprkarenbHast muHUsT «Hauana MareMaTHuecKOTo aHalln3a MO3BOJISIET CYIIECTBEHHO
pPaCHIUPHUTh KPYT KaK MaTEeMaTHYECKUX, TaK M MPUKIIAIHBIX 3a/1a4, JOCTYIHBIX 00yJaromuMmcs,
TaK KaK y HUX MOSIBIISICTCS] BO3SMOYKHOCTh CTPOUTH TPAPUKHU CIOKHBIX QYHKITUH, ONPEACIATh UX
HanOOJBbIINE U HANMEHBIITNE 3HAUYCHUS, BBIYUCISTH TUIOMAAU GUTYP U O0BEMBI Tell, HAXOIUTh
CKOPOCTH M YCKOpPEHMs TpolieccoB. JlaHHas conepxaTeibHasi JUHUA OTKPHIBAET HOBbIE
BO3MOKHOCTH TOCTPOEHHUSI MaTEMaTUYECKHX MOJENIed peaIbHbIX CHUTyalllid, MO3BOJISET
HaxoJUTh HAWIyyllee pPEIICHHE B MPHUKIAIHBIX, B TOM YHUCJIE COLIMAIbHO-3KOHOMUYECKHX,



3aa4ax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaju3a CIIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (POPMATBHO-JIOTHYECKOTO U KPEAaTHBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUM
pacrmo3HaBaTh TMPOSBIICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE H HUCKYCCTBE.
OOyywarormecst y3HAIOT O BBIIAIOIIMXCS PE3yJIbTaTax, IOJYYEHHBIX B XOAC pPa3BUTHUS
MaTEeMaTHKU KaK HayKH, U 00 UX aBTOpaXx.

ConepkatennbHO-METOANYECKass JTUHUSA «MHOXKeCTBa W JIOTHKAa» BKJIOUYaeT B ceOs
AJIEMEHTHl TEOPHH MHOXXECTB M MATEMAaTHYECKOW JIOTHKU. TeopeTHKO-MHOXKECTBEHHBIC
MPEACTABICHUSI TTPOHMU3BIBAIOT BECh KypC IIKOJBHONW MaTEeMaTWKU M TpeIjiararoT HamOoliee
YHUBEPCATBHBIN $I3bIK, OOBEAUHSIONIMI BCE pa3leibl MAaTEeMAaTHKU W €€ TPUIOKCHUN, OHH
CBSI3BIBAIOT pa3HbIE MATEMAaTUYECKUE ITUCIUIUIMHBI M WX TPUIOKEHUS B €IMHOE IMEeJoe.
[ToaToMy BaXKHO JaTh BO3MOXXHOCTH OOYYarolieMycCs IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH
SI3BIK COBPEMEHHON MaTEMaTHUKH M MCIOJIb30BATh €T0 IS BRIPAXXEHUS CBOMX MbICIe. [pyrum
BXHBIM TPU3HAKOM MaTEMAaTHUKH KaK HAyKH CJICIyeT NMPU3HATh CBOMCTBEHHYIO €i CTPOTrOCTh
000CHOBaHMI H CIIEJOBAaHWE ONPEACIEHHBIM IIpaBUJIaM IIOCTPOSHHUS  JI0KA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMU MaTEMaTHYECKOW JIOTMKUA CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIUICHHS] 00yYarOIINXCsl, TO3BOJISIET UM CTPOUTHh CBOU PACCYKJICHHUS Ha OCHOBE JIOTUYECKUX
npaBuii, GOPMHUPYET HABBIKK KPUTHIECKOTO MBIIIICHHUS.

B yueObHoM kypce «Anrebpa m Hayajla MaTeMaTHYECKOTO aHAIIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTH4YECKOTO  MOJICIMPOBAHUS, KOTOpPbIE MPHU3BaHBI  CIIOCOOCTBOBATh
(OpMUPOBAHHMIO HABBIKOB IOCTPOSHUS MOJCNICH pEeaNbHBIX CUTYallui, HMCCIEIOBAHUS 3THUX
MOJIeTICH ¢ TIOMOIIBIO ammapaTa aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEPIpETalnuu
MOJIyYCHHBIX PE3yJbTaToB. Takue 3ajaHus BIUICTEHBI B KAXKIBIA W3 PA3/CIOB MPOTPAMMBI,
MMOCKOJIBKY BECh MaTepHai y4eOHOro Kypca MUPOKO UCTIONB3YETCS ISl PEIICHUsT TIPUKIIaTHBIX
3amad. [lpum pemieHMM peanbHBIX MPAKTHYECKUX 3amad  oOydvaromuecs pa3BUBAIOT
Ha0II0IaTeIPHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HMCIOJIb30BATh
aHAJIOTHI0, 0000IaTh M KOHKPETHU3UPOBATH MpodsieMy. JlesTenbHOCTh MO0 (OPMHUPOBAHUIO
HaBBIKOB PEIICHUs TPUKJIAAHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCE U3YUEHUS BCEX TEM yU4eOHOTO
Kypca «Anredpa n Hadajia MaTeMaTHYECKOTO aHAIH3ay.

Ha wu3yuenme yueOHOro Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIIN3a»
otBoauTCcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kiacce — 136 vacos (4
yaca B HEJIEINIO).

COJAEP)KAHUE OBYYEHMUSA

10 KJIACC

Yuciia 1 BbIYUCICHUSA

Pannonanbubie ynciia. OOBIKHOBEHHBIEC U JECSATHYHBIE APOOU, MPOIEHTHI, OECKOHEUHbIE
nepuoguueckue apodu. [Ipumenenue apodel v MPOIEHTOB M PEIICHUs MPUKIAAHBIX 3a7a4
13 pa3JIMYHbIX OTPaciiel 3HaHUM U PeaTbHOM KU3HU.

JleiicTBuTenbHble yncna. ParmoHansHble U UppaloHaIbHbIe Yyucia. ApupMeTHIeCKue
ONepalyy C JEUCTBUTEIbHBIMU YMCIaMU. MoOayb AEHCTBUTEIBHOIO YUCIIA U €r0 CBOMCTBA.
[TpuGnxEHHbIE BBIUMCIEHUS, MpaBUia OKpPYIJCHMs, NPUKUAKA U OIEHKa pe3yjbrara
BBIYMCIICHUM.

Crenenp ¢ wnenplM MnokasateneM. buHom HbroToHa. Mcnonbp3oBaHue mnoaxonsmeit
(dbopMBI 3anncu AEUCTBUTENBHBIX YUCEI JUIS PEIICHUS MPAaKTUYECKUX 3a7ad U MpPeCTaBICHHUS
JAHHBIX.

ApudmeTnuecKknii KopeHb HaTypaJIbHOM CTETIEHH U €ro CBOMCTBA.



Crenenp ¢ palMOHaJIbHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JACHCTBUTEIBHBIM
MIOKA3aTeNEM.

Jlorapudm uucna. CpoiictBa norapudma. JlecaTuuHble U HATypajIbHbBIE JTOTapU(MBI.

CuHycC, KOCHHYC, TAaHT'€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, ApKKOCHHYC U
ApKTaHI'€HC YKMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPaBEHCTBA

ToxnecTBa W TOXAECTBEHHbIE INpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUA-cIeACTBUA. HepaBeHCTBO, pelieHue HepaBEeHCTBA.

OcHOBHBIE METOJIBI pEIHICHHS LEJIbIX H JIpOOHO-pallMOHAJBHBIX YpaBHEHUH W
HEpaBEHCTB. MHOIOWIEHbl OT OJHOW INEepeMEHHOM. JleleHue MHOrowieHa Ha MHOTIOWIEH ¢
ocratkoM. Teopema be3zy. MHoro4ieHs! ¢ niensiMu kodddunuentamu. Teopema Buera.

[IpeobpazoBanus YHCIOBBIX BBIPAKEHUN, COAECPIKALINX CTEIIEHU U KOPHHU.

Wppaunonanbuble  ypaBHeHUs. (OCHOBHBIE METOJbl pEIHICHHUS HppalMOHAIbHBIX
YpaBHEHHUM.

[TokazarenpHble ypaBHeHHsI. OCHOBHBIE METO/IbI PEILICHUS I0KA3aTEIbHBIX YPAaBHEHUM.

[IpeoGpazoBanue BoIpaXKEHUI, COIEPIKALUX JTOTAPHUPMBI.

Jlorapudmuueckne ypaBHeHUS. OCHOBHBIE METOJBI PpEHICHHS JIOTapu(PMUYECKUX
YpaBHEHHUM.

OcHoBHBIE TpuroHomerpuueckue ¢opmyisl. [IpeobpazoBanne TPUTOHOMETPHUUECKUX
BBIp@KCHUI. PellleHre TPUrOHOMETPUYECKUX YPABHEHUN.

Pemenue cucrteM NHMHENMHBIX ypaBHEHHMM. Marpuna CUCTEMbl JIMHEWMHBIX YpPaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHII CMBICI M CBOMCTBA, BBIYMCIIEHUE
€ro 3Ha4Y€HMsI, NPUMEHEHHUE OIPEACIIUTEN Uil PELIECHUsS CUCTEMbl JIMHEHHBIX YpaBHEHUMU.
Pemenne npukiagHbIX 3a7ad C MOMOIIBKD CHUCTEMbI JIMHEHHBIX ypaBHeHuW. MccnenoBanue
MOCTPOEHHOW MOJIENIY € MOMOILbI0 MATPHUIL U ONPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEH PEANbHOM CUTYallUH C MTOMOILBI0 YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHUX 3a7ad U
3a71a4 U3 pa3IUYHbIX 00IacTell HAyKH U peaJbHON KU3HH.

DyHKUUM U rpadpuku

Oynkuus, cnocodbl 3amanus ¢yHkuuu. B3zaumHo oOpartHble ¢yHkumu. Kommozuims
bysakui. 'paduk GyHKIMN. DaeMeHTapHbIe TPeoOpa3oBaHus rpa@uKoB QyHKITUH.

Obnactp ompeneneHus W MHOXECTBO 3HaueHWH Qynkuumu. Hymum  Qyskuum.
[TpomexyTku 3HaKomoctossHCTBA. UETHbIE U Heu€THble QyHKuuH. [lepuoguueckue QyHKIMH.
[TpoMexyTku MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMbI QyHKIMH. Hanbonpinee u
HauMeHbIIIee 3HaueHUs (PYHKIUU HA IPOMEKYTKE.

JluneitHasi, KBagpaTuyHasi U IpoOHO-TUHEHHAs QYHKINUU. DIIEMEHTapHOE UCCIeI0BaHUE
U TIOCTPOCHUE UX TPapHKOB.

CrenenHass QyHKUIHS C HaTypaJbHBIM U LENbIM Moka3ateneM. EE€ cBoiicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHS n-oi creneHu Kak (PyHKIUM OOpaTHOI CTENeHH C HaTypalbHBIM
MIOKA3aTEeJEM.

[lokazatenpHass u Jjorapudmuyeckas (QYHKIMHM, UX CBOMcTBa U  TpaduKu.
Hcnonb3oBanue rpadukoB QyHKIUI 1715 pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckas OKPY>KHOCTb, OIpEACICHUE TPUTOHOMETPUUYECKUX (PYHKIUI
YHUCJIOBOI'O apryMEHTA.

OYHKIIMOHATBFHBIE 3aBUCUMOCTA B pEAIbHBIX Mpoleccax u sBiaeHusX. [paduxu
pEaJIbHBIX 3aBUCUMOCTEH.

Havaja maTeMaTH4ecKOro aHau3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/laHus MOCJIEZIOBATEIbHOCTEN. Merton
MaTeMaTH4YEeCKOW MHAYKIMU. MOHOTOHHBIE U OTpaHMUYEHHBIE IOCIIENOBAaTENbHOCTU. McTopus
BO3HUKHOBEHHS MAaTEeMaTHYECKOT0 aHajK3a KaK aHalu3a 0ECKOHEUHO MaJbIX.



Apudmernueckass U reoMmerpuyeckas mporpeccuu. beckoHeuHo — yObIBaromias
reomeTpuueckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH reOMeTpUYECKON MPOTPECCU.
JIMHENHBI W SKCIOHEHUMaNbHBIM pocT. Yucmo e. @Popmylsia CIOXKHBIX IPOLEHTOB.
Hcnonb30BaHue MpOrpeccui JUisl pelIeHNs pealIbHbIX 3a/1a4 PUKIIAJHOTO XapaKTepa.

HemnpepbiBubie ¢GyHKIIMU W HX CBOWCTBA. TOUYKH pa3pbiBa. ACHUMIITOTHI TI'paduKOB
¢byukiuii. CBoiicTBa (PYHKIIMI HENPEPHIBHBIX Ha OTpe3Ke. MeToa WHTEpBAJIOB JI PEIICHUs
HepaBeHCTB. [IpuMeHeHue CBOMCTB HEMPEePhIBHBIX (DYHKIUN AJI PEIICHUs 3a/1a4.

[lepass u BtTopas mnpousBoaHble GyHKIUU. OrnpeneneHue, TEOMETPHUUECKHH U
(bu3nUecKuii CMBICI TPOU3BOIHOMN. Y paBHEHUE KacaTebHOM K TpaduKy QyHKIUU.

[IpousBoanbie s3nemeHTapHbix ¢GyHKiui. [IpousBogHas cymMMmbl, NpPOHU3BEACHUS,
YaCTHOTO U KOMITO3UITUHU (PYHKIIUH.

MHuoxkecTBa M JIOTHKA

MHoO»xecTBO, Oniepaliiy HaJl MHOKECTBaMU U MX CBOMCTBa. J{uarpammel Diinepa—BenHa.
[IpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOIO ammnapara i ONHCaHUsl peajbHbIX IPOLIECCOB U
SIBJICHUU, TIPU PEILIEHUH 33124 U3 IPYTUX y4eOHBIX PEIMETOB.

Ompenenenne, TeopeMa, CBOWCTBO  MAaTeMaTHYECKOTO  OOBEKTa,  CICJICTBHE,
JI0Ka3aTesIbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KJIACC

Yucsia v BbIYMCTCHUS

Harypansabie u uensie uncna. [IpumeHeHHe NPHU3HAKOB JAETUMOCTH IENBIX YHCET,
HanOobImMiA 001 nenutens (nanee — HOJl) u Hanmeneiee obmiee kpataoe (panee — HOK),
OCTaTKOB I10 MOJYJIIO, anroputMa EBkiuaa u1s penieHus 3a1ad B UENbIX YUCIAX.

Kommiekcupie uncia. AunreOpanueckass M TpuUroHoMeTpuyeckas (opmbl 3amucu
KOMIUIEKCHOTO 4ncia. ApupMeTHUECKUE ONepaly ¢ KOMIUIEKCHBIMU unciaMu. M3o0paxkenue
KOMIIJIEKCHBIX YUCEJl Ha KOOpAMHATHOM IuiockocTh. Popmyna Myaspa. KopHu n-oi crenenu
U3 KOMIUIEKCHOTO umcia. IIpuMeHeHne KOMIUIEKCHBIX YHCEN [UIsl perieHus (U3HYeCKHX H
r€OMETPUUYECKUX 3a/1au.

YpaBHeHUs1 U HePpaBEHCTBA

CucreMa M COBOKYINHOCTh ypaBHEHHMH W HEPAaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI H
CUCTEMBI-CJIEICTBUS. PABHOCWIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHX YpPaBHEHHH C MOMOIIBIO TPHUTOHOMETPHUYECKOM
OKpPYXHOCTH. PelieHne TpuroHoMeTpruueCKUX HEPABEHCTB.

OCHOBHBIE METOBI PELICHUS TOKA3aTEIbHBIX U JTOTapUPMHUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS UpPALlMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pEUICHUS CHUCTEM M  COBOKYIIHOCTEM  pallMOHAIbHBIX,
MPpalMOHANIbHBIX, TOKA3aTEIbHBIX U TOTAPU(PMUIECKUX YPABHEHHIA.

VYpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMETPaMHU.

[Ipumenenune ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1a4y U
3a/a4 M3 Pa3NUYHBIX OOJacTeil HayKd M pEalbHOM >KM3HU, MHTEPIpPETAlUs MOJYYeHHBIX
pE3yJIbTaTOB.

DyHKUUM U rpadpuku

I'paduk xomnozunun ¢ynkiuii. ['eomerprueckue odpa3bl ypaBHEHHI U HEPABEHCTB Ha
KOOpPJIMHATHON MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUU, UX CBONCTBA U TpaduKH.

I'paduueckue meroapl pelIeHHs YpaBHEHUN W HepaBeHCTB. ['paduyeckue MeToHbl
pEIIeHUs 3a/1a4 C apaMeTpaMHu.



Hcnons3oBanue rpadpukoB QyHKIHUH IS MCCIEIOBaHUS MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpbI€ BOHHMKAIOT IIPH PEIICHUH 33]1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB U peabHON KU3HU.

Havaja maTeMaTH4ecKOro aHau3a

[Ipumenenne mnpou3BOJHONW K HCCIENOBAaHUIO (YHKIUMI HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxk/ieHre HanOoJbIIero 1 HauMEHBIIETr0 3HaYeHU HenpepbhIBHON (QyHKINU
Ha OTPE3KE.

[IpuMeHeHne NpPOU3BOAHON /I HAXOXKACHHUS HAWIY4YlIEro pEeUIeHUs B IPHUKIAIHBIX
3a1avax, JUIsl OMPEIENIICHHUs] CKOPOCTH M YCKOPEHHs IMpolecca, 3aJaHHOTO (OopMyJon wiu
rpaduxom.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie 31eMeHTapHBIX
¢byukuwmii. [IpaBuina Hax0XIeHHS TEPBOOOPA3HBIX.

Huterpan. ['eomerpuuecknii CMbICH HMHTErpana. BplunciieHHME  OnpenenéHHOro
uHTerpana o ¢popmyne Hetorona-JIeioaua.

[Ipumenenne wuHTErpana JUisi HAXOXKIEHUS IJIOWAAeH MIOCKUX ¢Guryp u o0BEMOB
r€OMETPUYECKUX TEJ.

[Tpumepst peneHui g hepeHIaTbHbIX YPaBHEHUH. Maremaruueckoe
MOJIETUPOBAHKE PEATBHBIX MPOLIECCOB C MOMOIIBI0 T HEepEeHIIUANBHBIX YPABHEHHIH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O OBILEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xI1aHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKIAHCKOM TMO3WIIMU OOYYaIOIIerocsi KaK aKTUBHOTO |
OTBETCTBEHHOT'O 4JICHAa POCCHUUCKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SBJIEHUW, NPOLEAYyp TPaKTAHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI M APYTO€), YMEHUE B3aMMOJICHCTBOBATh C COIMAJIbLHBIMH HWHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIUSIMU U HA3HAYCHHUEM;

2) NaTPMOTHYECKOI0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOHN TPakIaHCKOW MJACHTUYHOCTH, YBOKEHUS K MPOILIOMY
U HACTOAILIEMY POCCHICKOM MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM
POCCHUIMCKMX MAaTEMAaTUKOB U POCCHUICKOM MaTeMaTH4YeCKOM IIKOJIbl, HMCIOJIb30BAHUE 3THUX
JTOCTIKEHHH B APYTUX HayKaX, TEXHOJOTHIX, chepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHWE JIYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona, CchopMUPOBAaHHOCTH
HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTH)KEHUI HAayKH U JESTENbHOCThIO YUYEHOTO, OCO3HAHHME JUYHOTO BKJIaJa B MOCTPOEHHUE
YCTOMYMBOTO OyyIIEero;

4) 3cTeTHYECKOr0 BOCTIUTAHUS:

ACTETUYECKOE  OTHOILIEHWE K  MHPY, BKIIOYas O3CTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUH, pPacCyKACHUW, BOCHPUUMYUBOCTH K
MAaTeMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvYecKoOro BOCIMUTAHMS:



c(OpMHUPOBAHHOCTh YMEHUS TPUMEHSATh MaTEeMaTHYECKHE 3HAaHUS B UWHTEpecax
3I0pPOBOTO M 0O€30MMacHOTO 00pa3a KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO
(3mopoBOe MUTaHWE, COANTAHCUPOBAHHBIN PEKUM 3aHATHI M OTIbIXa, PeryJsipHas (Qu3udeckas
aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE IMPHU 3aHATHSIX CHOPTHUBHO-03/I0POBUTEIBHOMN
JEeSATEeTbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH TPYAOIIO0HS, UHTEPEC K PA3TUIHBIM chepam
poeCCUOHANTBHON JIEITEIIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW U €€ MPUIIOKCHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiel mnpodeccun W peaau3oBBIBATH COOCTBEHHBIE
KWU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHUIO U
caMOOOpa30BaHUIO Ha TPOTSHKCHHH BCEW >KM3HU, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B
PEIICHUN MTPAKTUIECKUX 3a/1a4 MAaTEeMaTUYECKON HAPaBICHHOCTH;

7) IKOJIOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HAKOJOTUYECKOW KyJIbTYpPbl, TOHUMAHUE BIHMSHUS COIHMAJIBHO-
SKOHOMUYECKHX TPOIECCOB HAa COCTOSHUE TPHUPOJHOM W COIMAIBLHOW CpelIbl, OCO3HAHUE
MIO0ATBPHOTO  XapaKTepa  JKOJIOTHYECKUX  TpoOseM, OpUeHTanusi Ha  TIpPUMEHEHUe
MaTeMaTHYECKUX 3HAHUU TSI pEIIeHUs 3a/1ad B 00JIaCTH OKPYIKAIOIICH Cpe/ibl, INIAHUPOBAHUE
MOCTYTIKOB U OIICHKH UX BO3MOYKHBIX IMOCJIEACTBUN JIsl OKPYIKAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOT'0 O3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSA HayKH U OOIIECTBEHHOW MPAKTHUKH, MOHUMaHUE MAaTEeMAaTUYECKON HayKH Kak cepsl
YeIIOBEYECKOM JACSITEIILHOCTH, 3TAIOB €€ Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS [IUBHIN3AIINAH,
OBJIQJICHHE SI3BIKOM MATEMaTUKH U MATEMaTHYECKOW KYJBTYPOW KaK CpPEJCTBOM ITO3HAHUS
MHpa, TOTOBHOCTh OCYIIECTBISATh TPOSKTHYKO M  HCCIIEIOBATEIbCKYIO JIEATeIbHOCTh
WHJMBHUIYaJIbHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/bHBIC YHHBEpPCAIbHBIEC y4eOHbIe el CTBUS

Ba3oBbIe JJornuyeckue aAeiicTBUA:

BBISIBIIATh M XapaKTEpU30BaTh CYIIECTBEHHBbIC MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUN MEXAYy MOHATHAMH, (OPMYJIUPOBATH OMNpEAETICHUS TOHITHIA,
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(UKALMHM, OCHOBAaHUS s OOOOLIEHUS H
CpaBHEHMSI, KPUTEPHH IPOBOJIMMOTO aHAIIN3A;

BOCIPUHUMATH, (HOPMYIHPOBaTH M MPeOoOpPa30OBbIBATh CYXKIACHHS: YTBEpIAUTEIbHbIC H
OTpHIaTeNbHbIC, €UHUYHbIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOpEUHs B (akTax,
TAHHBIX, HAOMIONCHUSX W YTBEPXKACHUAX, TpeAsiaraTb KpPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEMN U MTPOTUBOPEUUN;

JIeNIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIOUEHHUH 110 aHAJIOTUH;

IPOBOANTH CaMOCTOSITEIBHO JI0KA3aTeNIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUU (TpsSMbIE
U OT IPOTUBHOTO), BBICTpAMBATh apryMEHTAIMIO, MPHUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

BbIOMpaTh crmoco0® pemieHus y4deOHOHM 3agaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pemieHus, BBIOMpaTh HaubOoliee MOAXOASIIUI C Y4YETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBbIe ncciienoBaTeILCKue 1eHCTBUA:



UCIIONIb30BaTh  BOIMPOCHI  KaK  HWCCIICOBATCNIbCKUM ~ WHCTPYMEHT  TIO3HAHWS,
(dbopMyIHpOBaTh BOMPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHUE, TPOOIIEMY, YCTaHABIIUBATH HCKOMOE
U JaHHOE, OPMUPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHUE;

MPOBOANTh CaMOCTOSATEIBHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, HCCJICIOBaHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEW MaTEeMaTHYECKOro OOBEKTa, SBJICHHS, IPOIECCa, BBISBICHHUIO
3aBUCUMOCTEN MEXKIy 00BEKTaMH, SIBJICHUSMHU, ITPOIIECCaAMU;

CaMOCTOSITENIFHO  (OpMYJIUpOBaTh  00O0OIIEHUST W  BBIBOJABI IO  pe3ysibTaTam
MPOBEACHHOTO  HAOIOJIEHUS, WCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TOJYYCHHBIX
pe3yIbTaTOB, BEIBOJOB M 000OIICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEATIOIOKCHIS
0 €ro pa3BUTHUHU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISBJIATH NepUIMTHI WHPOPMAIUH, NaHHBIX, HEOOXOAMMBIX JJIsi OTBETa HA BOMPOC H
JUTsI peIlIeHUs 3a/1a4H;

BBHIOMpaTh HWH(GOPMAIIMIO U3 HMCTOYHHUKOB PA3JUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh M HWHTEPHPETUPOBATH HHQPOPMALMIO PA3TUYHBIX BUIOB U  (Hopm
MIPEACTABICHUS;

CTPYKTYpUpOBaTh  HHGOpMAIMIO, TPEACTABISITH €€ B pa3IUYHBIX  (PopMax,
WJUTIOCTPUPOBATH TpadUUECKH;

OIICHMBATh HAAEKHOCTh HWHGOPMAMA TIO CAMOCTOSITELHO C(HOPMYITMPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUA

Oo0menue:

BOCIPUHUMATH ¥ (DOPMYIHPOBATH CYXJICHHUS B COOTBETCTBUHU C YCIOBHUSMHU H IEISIMU
OOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, JaBaTh TOSCHEHHUS IO XONy PpEIICHUS 3aJa4d, KOMMEHTHPOBATHh TOTyYEHHBIH
pe3yabTaT;

B X0JI¢ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI, TPOOIEMBI,
peraemMoi 3a/1aur, BBICKA3bIBaTh WU, HAIICJICHHBIC HAa MOUCK PEIICHUs], COTIOCTABIISTh CBOU
CYXIICHUSI C CYXKJIEHUSAMH JPYTHX YYACTHUKOB JUajora, 0OHapyXKUBaTh pa3iIndue U CXOJCTBO
MO3UINH, B KOPPEKTHOU popme popMyTupoBaTh pa3HOTIacHs, CBOM BO3PAKCHNUS,

MPENICTaBIATh PE3yJIbTAaThl PEHICHHs 3a7aud, SKCIIEPUMEHTA, MCCIEAOBAHUS, MPOCKTA,
CaMOCTOSITEIBHO BBIOMPATh (opMaT BBICTYIUIGHHUS C YyYETOM 3amad Mpe3eHTallud U
O0COOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe YHHBePcAJIbHbIE yueOHbIE 1eiicTBUS

Camoopranu3anus:

COCTaBIIAThH IUJIAH, AJITOPUTM PEUICHUS 3aJa4d, BBIOMPATH CIIOCOO PEIICHUs C Y4ETOM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH C Y4ETOM HOBOU MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJIEKT:

BIIQJICTh HAaBBIKAMHU I[I03HABATEIBHON pedIIeKCHMH KaK OCO3HAHUS COBEPIIAEMbIX
JNENUCTBUM W MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJACTh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3yJibTaTa PelieHUs MaTeMaTHIEeCKOM 3a1a4H;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPH PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX, HAMIEHHBIX OIMUOOK,
BBISIBJICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€TU W YCIOBUSAM, OOBSCHATH TPHUUHBI
JTOCTHKEHHUS WM HEAOCTHIKCHHS PE3yJIbTaTOB JCSATEIBHOCTH, HAaXOJHWTh OIIMOKY, /1aBaTh
OIICHKY MTPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€ATEJILHOCTD:

MOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM U MHIUBUIYaJIbHOW pabOThI IpH
pemieHnd y4eOHBIX 3a7ad, MPUHUMATh I€Jb COBMECTHON JESTENbHOCTH, IUIAHUPOBATH
OpraHU3aII0 COBMECTHON PabOThI, pacmpeaessiTh BUABI PaboT, TOTrOBapUBaTHCI, 00CYKIATh
MPOIIECC B pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKHUX JIFOJICH;

y4acTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CykaeHUsS, OOMEH MHEHHM, «MO3TOBbBIE
MITYPMBD» W WHBIC), BBIOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JCHCTBHS C
JIPYTUMH YJI€HAaMW KOMAaHJbI, OIICHMBATh KAadyeCTBO CBOETO BKJaJa B OOIMIMN TPOAYKT IO
KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

NNPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kJacce oOydaromuics MOTYYUT CICAYIONIME MPEIMETHBIE
pE3yNbTaThl 1O OTIEIBHBIM TeMaM pabouel mporpaMMmbl yueOHOro Kypca «Anredpa v Hayaia
MaTeMaTHYECKOr0 aHaIN3a»:

Yuciia 1 BbIYUCICHHSA:

CBOOOJTHO  OMEpPHpOBATh  MOHATUSAMH:  palMOHAIBHOE  YHCIO, OCCKOHEYHAs
nepuoandeckass ApoOb, MPOLEHTHI, UPPAIMOHAIBFHOE YHCIIO, MHOXECTBAa PAallMOHAIBHBIX H
JEHUCTBUTENBHBIX YHCEIl, MOYJIb JEMCTBUTENBHOTO YHACIA;

OPUMEHSTh JAPOOM M TPOLEHTH IS PEUICHHs NPUKIAIHBIX 3a4ad U3 Pa3IuIHBIX
oTpacjeil 3HaHWI U peajibHOM KU3HH;

OPUMEHSTh NPUOTIKEHHBIE BBIUMCIICHUS, MPABUIA OKPYTJICHUSA, NMPUKUIKY U OLEHKY
pe3yabpTaTa BEIYMCIICHUI;

CBOOOZHO ONEpUPOBATh IMOHATHUEM: CTENEHb C IIEJIIM TOKAa3aTelIeM, HCIIOJIb30BaTh
MOIXOASIIYI0 (OPMY 3almucy JIeHCTBUTENBHBIX YHCEN JIJS PEUICHHUs NPaKTHUYECKUX 3a4ad U
IIPE/ICTABICHUS IaHHBIX;

CBOOOJIHO OTIEPUPOBATH MOHATHEM: apU(METHUECKUN KOPEHb HATYypAIbHOM CTENCHH;

CBOOOJIHO OTIEPUPOBATH MOHITHEM: CTEIIEHb C PallMOHAILHBIM IIOKa3aTeseM;

CBOOOZHO OMEpUPOBATH IMOHATUSAMU: JOrapu(M YUCIA, JECATHUYHBIE M HATYypaJbHBIC
Jorapu(msl;

CBOOOZHO OMEpPUPOBATH MOHSATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUIMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHusI M1 HEPpABEHCTBA:

CBOOOJTHO  OMEpPHPOBATh  MOHATUSAMHU:  TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPABHEHU-CIIEACTBHS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IUYHbIE METOJbl PELICHUs PAlUOHATBHBIX M APOOHO-parlMOHAIBHBIX
YPaBHEHM, IPUMEHATh METO UHTEPBAJIOB VISl PEIIEHHS] HEPABEHCTB;

CBOOOIHO OMEPHPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHON MEPEMEHHOW, MHOTOUWIEH C
HenbIMA  KO3(PPUIIMEHTaMH, KOPHM MHOTOWICHA, NPUMEHATh JEJICHHE MHOTOWIeHa Ha
MHOI'OUJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera nis pemienus 3anay;

CBOOOZHO ONEpUPOBATh MOHATUSMU: CHUCTEMA JIMHEWHBIX YpaBHEHHH, Marpuiia,
ONpeAeNnTENb MaTpullbl 2 X2 W €ro TIeOMETPUYECKHIl CMBICI, HCIOJb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 sl BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEACIUTENMN s PELICHUS
CUCTEMbI JIMHEHHBIX YPABHEHHM, MOJEIMPOBATh PEAIbHBIE CUTyallMM C IOMOIIBIO CHUCTEMBI



JUHEWHBIX ypaBHEHWH, HCCIeNoBaTh IOCTPOCHHbIE MOJEINW C TOMOUIbI0 MaTpull U
oIpesieNuTeNel, MHTEPIPETUPOBATh MOJTYYESHHBIN Pe3ybTar;

UCTIOJIb30BaTh CBOWCTBA ACUCTBHI ¢ KOPHSAMU 7Sl MPeoOpa3oBaHUs BHIPAKEHHIA;

BBIMOJIHATE TPeoOpa3oBaHUs YHCIOBBIX BBIPDAKEHHUM, COJIEp)KAIIMX CTENEHH C
palroHAIFHBIM TIOKa3aTeleM;

UCIIONIb30BAaTh CBOMCTBA JIorapu(MOB i MpeoOpa3oBaHUs JIOTAPU(PMUYECKUX
BBIPAXKEHUH;

CBOOOJHO  ONEpUPOBATH  TMOHSATHUSAMH:  HPPAMOHANBHBIC,  IIOKAa3aTelbHBIE |
norapuMUYECKHE YPaBHCHUS, HAXOIUTh UX PEUICHHS C MOMOIIBIO PAaBHOCHIIBHBIX TIEPEXO0/I0B
WA OCYIIECTBIISASI IPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpHYEcKHe (GopMynbl A mpeoOpazoBaHUS
TPUTOHOMETPHUECKUX BBIPAKCHUIA;

CBOOOJIHO ONEpUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, MPUMEHATh
HE00X0UMbIe (DOPMYIIBI JUIS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUIECKUX YPABHEHUH;

MOJISIMPOBATh pPEalbHBIC CHTyallMd Ha S3bIKE anreOpbl, COCTABISTh BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA [0 YCJIOBUIO 3aJla4yd, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
WCTIOJIh30BAHUEM arlapara anreOpol.

DOYyHKUUH U rPpapuKH:

CBOOOJIHO ONEpPUPOBATH MOHATHIMU: (DYHKIUS, CIIOCOOBI 3a7aHusl (QYHKIMH, B3aMMHO
oOpatHble (YHKIIUU, KOMIO3UIMS (QYHKIUH, rpa@uKk (yHKINU, BHITOIHATH 3JIEMEHTapHBIE
npeoOpazoBanusi rpaduKOB HyHKIINN;

CBOOOJIHO OMEpUpPOBaATh MOHATHAMU: 00JACTh ONpPENENICHUS U MHOXECTBO 3HAUCHHM
byHKIHIH, Hy M QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,

CBOOOJIHO OIEPHPOBATH TOHSATUSAMH: YETHBIC M HEYETHBIC (YHKIUH, MEPHOIAUYCCKHEC
GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMbl M MHUHUMYMBI (DYyHKIUH,
HanOOJIbIIICe U HANMEHBIIIee 3HAYeHNE (PYHKIIUU Ha POMEXKYTKE;

CBOOOJIHO OIEPUPOBATHh IMOHATUSMU: CTENEHHAass (DYHKIUS C HATypadbHBIM H IEJBIM
nokaszatesieM, rpaduK CTEeHHOW (QYHKIUHM ¢ HAaTypaJbHBIM M LENbIM TOKa3aTeneM, Tpaduk
KOpPHS N-0i1 cTeneHy Kak pyHKIIUN 0OpaTHOM CTENEHH ¢ HATypaIbHBIM ITOKa3aTeNIeM;

OTIepHpOBaTh TOHATHAMH: JIMHEWHAs, KBaJpaTW4yHas M JpOOHO-TUHEWHas (QYHKIUH,
BBITIOJIHATH 3JIEMEHTAPHOE HCCIIeI0BaHUE U IIOCTPOCHUE UX TPaHKOB;

CBOOOJIHO OTEPUPOBATh MOHIATUSAMU: TOKa3aTeabHas U Jorapudmudeckas QpyHKIUHU, UX
CBOWCTBA ¥ I'paUKH, UCTIOIH30BATh X TPAPUKH /ISl pEIICHUS] YPAaBHCHHIA;

CBOOOJIHO OINEPHPOBATH MOHATUSMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTb, ONpEcIICHUE
TPUTOHOMETPUUECKUX (DYHKIIUI YMUCIIOBOTO apryMEHTa,

UCTIOJB30BaTh rpaduku GYHKIHUN TSI UCCIEIOBAHMS MPOIIECCOB U 3aBHCHMOCTEH IPH
peleHny 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U PealbHOM KHU3HH, BhIpaKkaTh (GopMynaMu
3aBHCHUMOCTHU MEXAY BEIUYHMHAMU;

Hayana MmaTeMaTH4ecKOro aHaau3a:

CBOOOJIHO OMEPUPOBATH MOHATUSAMU: aprPMeTHUYecKass 1 TeOMETpHUEcKas MPOrpeccHs,
0eCcKOHEUHO yOBbIBaIOIIasi TeOMETpUYecKas MPOrpeccusi, TNHEHHbIN U SKCIIOHEHIIUAIBHBINA POCT,
(dbopMyna CI0KHBIX MPOIEHTOB, HMETh MPEACTABICHHE O KOHCTAHTE;

UCTIOJIB30BATh MPOTPECCHU ISl PEIICHHUS PeaTbHBIX 3a]1a4 MPUKIIAJHOTO XapaKTepa;

CBOOOJTHO  OMEpPUPOBATh MOHITHUSAMHU: TOCICIOBATEIBLHOCTh, CIOCOOBI  3a/aHus
MOCTICIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHWYCHHBIC MOCIEIOBATEILHOCTH, TOHUMATh
OCHOBBI 3apOKJICHHUS] MATEMaTUYECKOTO aHAJIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJIHO OTIEPUPOBATh MOHITUSMU: HENPEpbIBHBIC (PYHKIINU, TOUKH pa3pbiBa rpadukxa
(YHKIIUU, aCHMIITOTHI Tpaduka QyHKIIHH;

CBOOOJIHO OMEpUPOBATh MOHATHEM: (YHKIMS, HETpephIBHAs Ha OTpPE3Ke, MPUMEHSTh
CBOWCTBA HETIPEPHIBHBIX (DYHKIUI I peleHHs 3a1a4;



CBOOOJIHO ONEepUpOBaTh MOHATHSIMM: TIepBasi M BTOpas MPOU3BOAHBIE (PYyHKIUH,
KacarenbHas K TpaduKy QyHKINU;

BBIUHCIIATh MPOU3BOJAHBIE CYMMBI, IPOU3BENEHUS, YaCTHOIO M KOMIIO3UIMHU JIBYX
(byHKIMIA, 3HATh TPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIUA;

UCIIOJIb30BAaTh T€OMETPUUECKHM U (U3MUECKH CMBICI TPOU3BOJHOM ISl pEHICHUS
3a1ad.

MHo:xecTBa M JIOTHKA:

CBOOOHO OTEPUPOBATH MOHATUSIMU: MHOKECTBO, ONIEPALINU HAJ] MHOXKECTBAMU;

UCIIOJIB30BaTh  TEOPETUKO-MHOXXECTBEHHBIM  ammapar JJig  ONHUCAHMS  PEATbHBIX
MIPOILIECCOB U SABJICHUM, IPU PELICHUU 33]a4 U3 APYTUX yUEOHBIX IPEIMETOB;

CBOOOJIHO OIEPHPOBATh MOHATUSIMHU: ONpEeNeHHE, TeopeMa, ypaBHEHHUE-CIIe/ICTBHE,
CBOWCTBO MAaTeMaTHYECKOT0 OOBEKTa, JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YpaBHEHUA W
HEPABEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOyyaromuiics MONXYYHUT CIEAYIOIIME TMpeIMETHbIE
pe3yabTaThl O OTAEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTro Kypca «Anredpa u Havana
MaTEMaTHYECKOIO aHAIN3a»:

Yuciia 1 BbIYUCICHHSA:

CBOOOZHO OIEPUPOBATh TMOHATUSMU: HATypaJIbHOE M II€JI0E€ YHUCJIO, MHOXECTBa
HaTypaJIbHBIX U LEIbIX YUCEN, HCIOJIb30BaTh NPU3HAKU JenuMocTH nenbix yrces, HOJ[ u HOK
HaTypaJIbHbIX YHCEJI IS pEeIEHU 3a]a4, IPUMEHATh alroput™ EBkinuaa;

CBOOOZHO OINEpPUPOBATHh MOHATHEM OCTaTKa MO MOJYJIIO, 3alHMCHIBaTh HAaTypaJibHbIE
YKCJIa B PA3JIMYHBIX IO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YUCIO M MHOXECTBO KOMILIEKCHBIX
qucen, IPeJCTaBIsATh KOMIUIEKCHbBIE YHCIa B aNredpanyeckoil U TPUrOHOMETpUIecKoil popme,
BBITOJIHATH apu(METHUECKHE ONEePalliy C HUMU U U300pakaTh Ha KOOPAMHATHON TIOCKOCTH.

YpaBHeHusI M1 HEPABEHCTBA:

CBOOOIHO  OMEpPHPOBATH  MOHATHUSMHU:  HUpPpALMOHANbHBIE, MOKa3aTeJIbHbIE |
jJorapu(MUYECKHe HEPAaBEHCTBA, HAXOIUTh HMX PEIICHUS C TIOMOIIBI0 PAaBHOCHIBHBIX
MIEPEX0JI0B;

OCYUIECTBIIATH OTOOP KOPHEH MPHU PEIICHUU TPUTOHOMETPUUYECKOTO YPAaBHEHUS;

CBOOOJIHO OMEpPUPOBATh IMOHITHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHSTH
HE00X0AUMbIe (POPMYIIBI I PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJITHO OMNEpPHPOBATh IOHATHUSAMH: CHUCTEMa U COBOKYIIHOCTh YPaBHEHUH H
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBI M CUCTEMBI-CIEICTBUS, HAXOAUTh PELIECHUS CUCTEMBI U
COBOKYIHOCTEW pallMOHANbHBIX, HMPPALUOHAIBHBIX, IMOKA3aTENbHBIX M JOrapuPMHUUECKUX
YpPaBHEHU U HEPABEHCTB;

pemars palnMoHaNIbHBIE, HPPALMOHANbHBIE, IIOKa3aTelbHbIe, Jorapupmuueckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIINE MOYJIN U apaMeETPhI;

OPUMEHSTHh Tpaduueckue METOAbl IS PElICHUsS YPAaBHEHUN M HEPABEHCTB, a TaKXKe
3a/1a4 ¢ mapameTpamu;

MOJICIMPOBAaTh pealbHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHHUS,
YPaBHEHMsI, HEPABEHCTBA M MX CHCTEMbI IIO YCJIOBHMIO 3aJla4M, MCCIEAOBATH IOCTPOEHHBIE
MOJIETIU C UCIIOJIB30BAHUEM alllapaTa anreOpbl, MHTEPIPETUPOBATH MOJIYUYEHHBIH PE3yJIbTaT.

DOyHKUUM U rpaduKu:

CTPOUTH rpauKyd KOMIO3UIUU (PYHKIMI C TOMOIIBIO 3JIEMEHTAPHOTO MCCIICJOBAHUS U
CBOMCTB KOMITO3UIIMU IBYX (DYHKIIUA;

CTPOUTh T€OMETpPHUYECKHE O00pa3bl ypaBHEHMM UM HEPABEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;



CBOOOHO OTIEPUPOBATH MOHATHAMU: TpadUKH TPUTOHOMETPUIECCKUX (DYHKIIHIA,
IPUMEHSTHh (PYHKIMH JJTsI MOJCIIMPOBAHUS M UCCIICOBAHUS PEATbHBIX MTPOIIECCOB.
Hauajna maTeMaTH4eCcKOTro aHAIU3A:

UCIIOJIb30BaTh MPOM3BOJHYIO [UIS HUCCIENOBaHUS (YHKIUM HAa MOHOTOHHOCTH H
IKCTPEMYMBI;

HaxOJIUTh HauOOJIbIIICe M HAMMEHBIIIEE 3HaUeHUs PYHKIIUHA HETIPEPHIBHOW HA OTPE3KE;

HCIIOJIH30BaTh TPOU3BOIHYIO JIJIsI HAXOXKCHUS HAMIYUIIETO PEIIeHUs B MIPUKIIAIHBIX, B
TOM YHCII€ COLUATbHO-d)KOHOMHUYECKUX, 3aJadyax, JUIsl ONpEIeNIeHUs CKOPOCTH U YCKOPEHHUS
mporecca, 3a1aHHOT0 (HOPMYJION MIIH TpapuKoOM;

CBOOOZHO OMEpUPOBATh MOHATHAMHU: TIEpBOOOpa3Has, ONpEACHEHHBI HHTErpal,
HaXOJUTh IEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMA W BBIUMCIATH HMHTETpal 1Mo QGopMmylie
Hrrorona-JleitOauma;

HAXOUTh IUIOMIAIH TNIOCKUX QUTYp U 0OBEMBI TEJT C TOMOIIBIO HHTETPAA;

UMETh TPEJCTaBICHUE O MAaTEMAaTUYECKOM MOJICTMPOBAHUU HA MPUMEPE COCTABIICHHS
mudepeHInaTbHBIX YPAaBHCHHUI;

pemiaTh MPUKIIAIHBIE 3a7a49H, B TOM YHCIIE COIMAIEHO-DKOHOMUYECKOTO B (PU3UIECKOTO
XapakTepa, CpeCTBAMH MaTEMAaTHYECKOTO aHAJIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
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HasBanue pasznena u rem
IIPOrPaMMBI

KonnuecTtBO yacoB

Bcero

KonTposbHbie
paboThI

[IpakTnueckue
paboThI

DNEeKTPOHHBIC
(T poBsI)
o0pazoBarenbHbIE
pecypcbl

MHOX€ECTBO NEUCTBUTENBHBIX
YHCEIL

MHorounensl. PanroHnansHbIe
YPaBHEHHUS U HEPABEHCTBA.
CucreMbl TMHENHBIX YpaBHEHUM

24

OyHKUIMHU U TpaduKy.
CreneHHas GYHKIUS C IETBIM
nokasaresem

12

Apudmerndeckuii KOpeHb n-0it
crenenu. MppauvoHanbHbIe
ypaBHEHUS

15

[TokazaTenpHast QyHKIIHS.
[Toka3aTenbHbIC YpaBHEHUS

10

Jlorapudmuueckas GhyHKIHS.
Jlorapugmuueckue ypaBHEHUS

18

Tpuronomerpuueckue
BBIPAKCHMS U YPABHECHHUS

22

ITocnenoBaTenbHOCTH U
POTPECCUH

10

HenpepsiBHBIC QYyHKITHH.
[IpousBoaHas

20

9

[ToBTOpeHnue, 060061IeHNE,
cUCcTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136

10




11 KJTACC

KonnuecTtBO yacoB

Ne HazBanwue pa3zzaena u TeMm OJeKTpOHHbIE
i IpOrpaMME! Beero Kontponsnsie | IIpaktnueckue (uudpoBb)
paboThI paboThI 00pa3oBaTeNbHbIC
pecypcebl
1 UccnenoBanue GyHKIMM ¢ 2 1
MOMOILbIO TPOU3BOIHON
2 ITepBooOpa3Hast 1 HHTETpaI 12 1
['paduku TPUrOHOMETPUUECKUX
3 ¢ynkuuii. Tpuronomerpuyeckue 14 1
HEPAaBEHCTBA
Hppanuonanbusie,
4 MIOKa3aTeNbHbIE U 24 1
norapuMuUecKre HEPaBEHCTBA
5 KoMiuiekcHble yncna 10 |
6 HarypaJsibnble U 1ieble yucia 10 1
CucreMsbl palliOHAIbHBIX,
5 UPPaIMOHATEHBIX 12 |
MOKa3aTeNbHbIX U
norapuMUYECKUX YpaBHEHUI
8 3agauu ¢ napaMeTpamu 16 1
9 [ToBTOpeHnue, 060061ICHNE, 16 )
CUCTEeMAaTH3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME




HaszBanue paznena
(TempI)

MHoXecTBO
JIEUCTBUTEIBLHBIX
JHCEe]l.
MHOTO0YJICHBI.
PanmonanbHblie
ypaBHEHUS U
HEpPaBEHCTBA.
CucreMsl
JIMHEHHBIX
YpPaBHEHUU

(PA3ZBEPHYTOE)

10 KJIACC

Konmuuec OcHOBHOE copepxaHue

TBO

4acoB
24

MHOecTBO, Olepali Haj
MHO>KECTBAMH U WX CBOMCTRA.
Hwnarpammsl Ditnepa — Benna.
IIpuMeHeHne TeOpPETUKO-
MHO>KECTBEHHOT'O anmnapara s
peuieHus 3auay.

PanmonansHble uncna.
OOBIKHOBEHHBIC U JECSITHYHBIC
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
NEepUOTUIECKUE IPOOH.
[Ipumenenue npodeit u
MPOLICHTOB JIJIsl PEILICHUS
MPUKJIAJHBIX 3a/1a4.
JleficTBUTENIbHBIC YHCIIA.
PammonansHbie u
MppALMOHATIbHBIE YHCIIA.
Apudmernaeckue onepanuu ¢
JNEeUCTBUTENbHBIMU YUCIIAMH.
Monynb IeMCTBUTENBHOTO YUCIa
u ero cBoiictsa. [IpubmkeHHbIe
BBIYMCIICHHUS], IPABUIIA
OKpYTJICHUS, TIPUKUIKA U OI[CHKA
pe3ybpTara BEIYUCICHUMN.
OCHOBHBIE METO/IbI PELICHUS
LENBIX U APOOHO-paLlMOHATIBHBIX
YPAaBHEHUU U HEPABEHCTB.
MHorowieHsl OT OJHOU
nepeMeHHou. Jlenenue
MHOTOWIEHA HA MHOTOUJIEH C
octaTtkoMm. Teopema be3sy.
MHoOrouIeHs! ¢ UENbIMA
koddunmentamu. Teopema
Buera.

Penienue cucreM JIMHEMHBIX
ypaBHeHU. Marpuiia CUCTEMBI
JIMHEUHBIX YPABHEHUMN.
Onpenenurtenb MaTPULBI 2X2, €r0
r€OMETPUYECKUIN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAUYCHUS; TPUMEHEHUE
ONPEETUTENS 111 PEILICHUS
CUCTEMBI JINHEWHBIX YPaBHCHUM.
Pemenne nmpukiagHeIx 3a1a4 C
MOMOIIIbIO CUCTEMBI JINHEUHBIX

TEMATHYECKOE IINTAHUPOBAHHUE

OcHOBHEIE BUABI ACATCIIBHOCTU
oOydJaronuxcs

Hcnonb30BaTh TEOPETUKO-
MHOECTBEHHBIN anmnapar ajis
OMMCaHUs X0J1a PEIICHUS
MaTeMaTUYeCKHUX 3a/1a4, a TaKxKe
peanbHBIX MTPOLIECCOB U SBJICHUI.
OnepupoBarh NOHATHAMMU:
panMoHaNbHOE YUCIIO,
OeckoHeuHast meproanYecKast
IpOoOb, TPOLICHTHI;
HppalMOHAILHOE U
JNENUCTBUTEIBHOE YHCIIO; MOYJIb
JIECTBUTEIILHOIO UHCIIA;
WCIIOJIb30BATh 3TU NMOHATHUS IPU
IIPOBEACHUU PACCYXKACHUN U
JI0Ka3aTeNbCTB, IPUMEHSTH IpOOH
Y TIPOLICHTHI ISl pELICHUs
MPUKJIAHBIX 3a/1a4 U3 Pa3IndHbIX
OTpacjeil 3HaHUW U peabHOU
KU3HHU.

Hcnonb30BaTh NpuOIMKEHHBIC
BBIYHMCIICHMS, IPABUIIA
OKPYTJICHUS, IPUKUIKY U OLICHKY
pe3yabpTaTa BEIYACICHUN.
[IpuMeHATH pa3IMUHbIE METO]IbI
penIeHus palMOHAIBHBIX U
JIpOOHO-paMOHATBHBIX
YpPaBHEHUI; a TaK)K€ METO]T
MHTEPBAJIOB JIJIS1 PELICHMUSI
HEPABEHCTB.

OnepupoBarh NOHATUAMU
MHOTOWIEH OT OJHOU
IIEPEMEHHOH, €T0 KOPHU;
MIPUMEHSATH JIEJICHUE MHOTO4JICHA
Ha MHOTOUJIEH C OCTAaTKOM,
teopeMy besy u Teopemy Buera
JUI pEILeHus 3a1au.
OnepupoBarh NOHATUAMMU:
CUCTEMA JIMHEHHBIX YPaBHEHUH,
MaTpula, ONpPeaeTUTENb
MaTpUIbIL.

Hcnons3oBars cBoOMCTBA
onpeneauTens 2 X 2 s
BBIYMCIICHHS €T0 3HAYEHUS,
MIPUMEHATH ONPEACIUTENHN AJIs



OyHKIMU U 12
rpaduKu.

CreneHHas

(GYHKIUS C IEeTBIM
MOKa3aTeyieM

ypaBHEHUU

@yHKIWMA, c1I0cO0BI 3a1aHHS
¢yHkuuu. Bzaumuo o6patHbie

byskunn. Kommozumus ¢GyHKIHA.

I'padux Gpynkuum.
DneMeHTapHbIe TPeoOpa3oBaHUs
rpaduKoB QYHKIUH.

O6nacth onpeneneHus u
MHO>KECTBO 3HAUYCHUH (yHKIUH.
Hymu ¢ynkmuu. [TpomexyTku
3HAaKOMOCTOSIHCTBA. UeTHbIE U
HEYETHBIC (PYHKITUH.
[Mepuoanueckue GpyHKIUN.
[TpoMexyTKH MOHOTOHHOCTH
¢yHKIMU. MakcuMyMBbl 1
MUHUMYMBI QYHKIUH.
HauGonsIiiee 1 HauMeHbIee
3Ha4YeHHE (PYHKIUU Ha
IIPOMEXKYTKE.

JIuHeitHas, KBagpaTU4yHas U
JIpOOHO-JIMHEWHAS (QyHKIIUH.
DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpOEHNE TPaPUKOB ITUX
byHKUIHH.

CrerneHs C 1eNbIM [T0Ka3aTeIeM.
bunom Herotona.

CrenenHast GyHKIHS C
HATYPaJIbHBIM U LETBIM
nokasareneM. Ee cBoiicTBa n

rpadux

pEeLIeHUs] CUCTEMBI JINHEUHBIX
YPaBHEHHUHU.

MoaenupoBath peajibHbIC
CUTYAIUU C TOMOUIBI0 CUCTEMBI
JIMHENHBIX YPaBHEHU,
HCCIIEI0BATh IOCTPOCHHbIE
MOJEJIH C MTOMOIIBIO MaTPUI] U
ONPEACIUTENEMH,
MHTEPIPETUPOBATH MMOTYYEHHBII
pe3yJsbTar

OnepupoBaTh MOHATUSIMH:
GbyHKIUS, CTIOCOOBI 3a1aHUS
(yHKIHH; B3aKMHO 0OpaTHBIE
(byHKIMH, KOMITO3UIHS (DYHKITHIA,
rpaduk QyHKIMH, 00JIaCTH
OIpeJIeJIEHUs] © MHOXKECTBO
3HaYCHUH QYHKINH, HYIIN
(byHKINHU, TPOMEKYTKH
3HAaKOIIOCTOSIHCTBA; TMHEWHAs,
KBaJIpaTU4HAas1, APOOHO-TUHEHHAST
Y CcTeneHHas PyHKIUH.
BbINONHATE 351eMeHTapHbIe
npeoOpazoBaHus TpaduKOB
(byHKIMH.

3HAaTh ¥ YMETh JOKa3bIBATh
YEeTHOCTh WJIM HEYETHOCTD
(bYHKINH, TIEPHOAUIHOCTD
(GYHKIMU, HAXOUTH MTPOMEKYTKH
MOHOTOHHOCTH (DYHKITHH,
MaKCUMYMBI 1 MHHUMYMBI
¢byHKuMu, HanboIbIICE U
HaMMEHbIIICe 3HAYCHUE PYHKIIUU
Ha MPOMEXKYTKE.

DopMyIIHpOBATH U
WLTIOCTPUPOBATH rpaduuecKu
CBOMCTBA TUHCHHOM,
KBaJpaTU4HOM, APOOHO-
JIMHEWHOHW U CTETIEHHON (PYHKITUH.
Bripaxats ¢popmynamu
3aBUCUMOCTH MEXKILY
BEJTMYUHAMU.

3HaTh ONpEIETICHUE U CBOMCTBA
CTETICHH C IIeJIBIM TIOKa3aTeseM;
MOAXOAAIIYI0 (OpMY 3aIHUCH
JeMCTBUTENLHBIX YUCEI JUIS
peleHusI MPaKTHYECKUX 3a1a4 ’
MIPEJICTABICHHUS] TAHHBIX



Apudmernueckuit
KOpEHb -0
CTCIICHH.
Hppauunonanbusie
YPaBHEHHUS

IloxazarennHas
GbyHKIHS.
Iloxa3zaTennHBIC
ypaBHEHUS

Jlorapudmuaecka
a1 QyHKITHSL.
Jlorapudmuaecku
€ ypaBHEHUS

15

10

18

Apudmerndeckuii KOpeHb
HATypaJIbHOU CTEIIEHU U €r0
CBOMCTBA.

[IpeoOpazoBaHus YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTENEHU U KOPHH.
WppanmonanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
UPPALMOHATIBHBIX YPaBHEHUH.
PaBHOCUIIBHBIE TTEPEXO/IBI B
pELIeHUH NPPALUOHATIBHBIX
YPaBHEHUHU.

CgoiicTBa u rpaduK KOpHS N-0i
CTETeHU KaK (PyHKIUU 0OpaTHOMH
CTEMEeHH C HATypaJIbHbIM
NOKa3aTeneM

CreneHb C paliMoOHaIbHBIM
IIOKA3aTeJIEM U €€ CBOWCTBA.
[TokazaTenpHas GhyHKIMS, €€
CBOWCTBA U IpaduK.
Hcnonb3oBanue rpaduka
(GyHKUIMU 1715 pelieHust
YpaBHEHUU.

Iloka3arenbHble ypaBHEHHS.
OcHOBHBIE METOIbI PEILICHUS
MOKA3aTeIbHBIX YPABHCHUIA

Jlorapudm uucna. CoiicTBa
norapudma. JlecaTuaHbie U
HaTypaJIbHbIE JIOTaPU(PMBI.
[IpeoOpazoBanme BEIpaKEHUH,
CoJIepXKaIIuX Jorapu@Mebl.
Jlorapugmuueckas GpyHKIus, ee
CBOMCTBA U TpaduK.
Hcnons3oBanue rpaduxa
GYHKIUY 1S pelIeHUs]
YPaBHEHUH.
Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUUECKUX YpaBHEHHH.
PaBHOCUIIBHBIE TTEPEXO/IBI B
pelIeHnH JorapupMUUecKux
YpaBHEHUHU

dopMyIupoBaTh, 3aMUCHIBATD B
CHUMBOJIMYECKOH opme u
MCIIOJIb30BaTh CBOMCTBA KOPHS N-
Ol CTeTeHH JUIsl TpeoOpa3oBaHus
BBIPAYKECHHIA.

Haxomute pemenns
UppalMOHATIbHBIX YPAaBHEHUH C
MTOMOIIBIO PABHOCHIIBHBIX
MEPEX0/I0B WU OCYLIECTBIIAS
IIPOBEPKY KOPHEH.

Crtpouth rpaduk HyHKIIMH KOPHS
N-0¥f CTETeHN KaK 00paTHOM ISt
(YHKIMH CTETICHH C
HATypaJIbHBIM TIOKa3aTeIeM

®opmyIHpOBaTh ONPEACICHUE
CTETICHH C PAIIMOHATBHBIM
MOKa3aTeseM.

BrimonHsaTs mpeoOpazoBaHus
YHCIIOBBIX BBIPAXKECHUIH,
COJIEp>KaINX CTETICHH C
paloHaIbHBIM MTOKA3aTENEM.
Hcnonb3oBate nudposbie
pecypchl

111 IOCTPOCHHUS Tpaduka
MoKa3aTeabHON QYHKIIUHU U
U3Y4YECHUs €€ CBOMCTB.

Haxonute pemenns
MOKa3aTeIbHBIX YPAaBHEHHIA
JlaBaTh onpeneneHue gorapudpma
qHClia; AECITUYHOTO U
HaTypaJIbHOTO Jorapudma.
Hcnonb3oBars cBOMCTBA
sorapudMoB 7151 TpeoOpa3oBaHUs
Jorapu(MUIECKUX BBIPAKCHHM.
CtpowuTs rpadux
norapupMUIecKor PyHKIIMH KaKk
00paTHO K TTOKa3aTeIbHOU 1
HCIOJI30BAaTh CBOMCTBA
norapumMudeckoi PyHKITUN IS
pelieHus 3a1ad.

Haxonute pemenns
norapuMUYECKUX YpaBHEHUI ¢
MOMOUIBIO0 PABHOCUIIBHBIX
MEPEXO0JI0B WIIH OCYIIECTBIISS
MPOBEPKY KOpHEH



Tpuronomerpuuec 22

KHE€ BBIPAKEHUS U
ypaBHEHUS

ITocienoBaTenbHO
CTH ¥ TIPOTPECCUU

10

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOT'O apTyMEHTA.
ApKCHHYC, apKKOCHUHYC U
ApPKTAaHT€HC YHCIIOBOTO
apryMeHra.
Tpuronomerpuueckas
OKPYHOCTb, OIIpe/IeJICHHE
TPUTOHOMETPUYECKHUX (QYHKITUH
YHCIIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUUYECKHE
dbopmysl. [IpeobpazoBanue
TPUTOHOMETPUUECKUX
BbIpaxkeHUil. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHUM
ITocnenoBaTeNbHOCTH, CITOCOOBI
3aJlaHUs IOCIEN0BATEIILHOCTEH.
MeToa MaTeMaTHYECKOMI
WHIYKUUA. MOHOTOHHBIE U
OrpaHUYEHHBIE
[IOCJIeI0BATEIbHOCTH. cTopus
aHayM3a 0ECKOHEYHO MalbIX.
Apudmernueckas u
reoMeTpHuuecKas Mporpeccuu.
Beckoneuno yOsiBaromas
reoMeTpHuecKas Mporpeccusl.
Cymma 6eckoHeuHO yObIBaroIeit
FeOMETPUUECKOMN MPOTPECCHH.
JInHEeWHBIN U SKCIOHESHIIUAIbHBIN
poct. Yucno e.

®dopmyIia CII0KHBIX TPOLIEHTOB.
Hcnonp30BaHne Iporpeccuu st
pelIeHus: peasibHbIX 3a]1a4
MPUKIIATHOTO XapaKkTepa

JlaBath onpenesieHusi CUHYyca,
KOCHHYCa, TAHT€HCA U KOTaHI'€HCa
YHCIIOBOTO apryMEHTa; a TaKkKe
apKCHHYCa, apKKOCHHYCa U
apKTaHIeHCa YUCIa.

IIpuMeHATH OCHOBHBIE
TPUTOHOMETpHUUECKHE (POPMYIIbI
115 IpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX
BBIPAKCHUM.

[TpumeHsaTs GopMybl
TPUTOHOMETPHHU IS PELICHHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YpaBHEHUI
OnepupoBarh MOHATUSAMHU:
[IOCJIENOBATEIHLHOCTD, CIIOCOOBI
3aJlaHus TIOCTIEI0BATENbHOCTEI;
MOHOTOHHBIE U OTPaHUYECHHbIE
MOCJIEI0BATEIHHOCTH;
HCCIIEI0BATh
MOCJIEI0BATEIHHOCTH Ha
MOHOTOHHOCTb U
OTPaHUYEHHOCTb.

[Tonmyuats mpencrasieHue oo
OCHOBHBIX UJESIX aHAJIN3a
0ECKOHEUHO MaJIbIX.

JlaBath onpeneneHue
apu(pMeTHIECKON U
reOMEeTPUUYECKOM MPOTrPeCcCU.
Jloka3pIBaTh CBOMCTBA
apupMETHIECKON U
reOMETPUUYECKOI POTrPeECCUH,
HaXOJUTh CYMMY YIEHOB
IIPOrPECCUH, a TAKIKE CYMMY
YJICHOB 0€CKOHEUHO YOBIBAIOIICH
F€OMETPUYECKOU ITPOTrPECCUH.
Hcnonb30Bath mporpeccuu Ass
pelIeHns 3a1a4 NPUKIaJHOTO
XapakTep.

[TpumeHsITH POPMYITy CTOKHBIX
MIPOLIEHTOB VISl pelIeHUs 3a/1a4 U3
peanbHON MPAKTUKU



HenpepoiBHbie 20

byHKIMH.
[IpounsBogHas

[ToBTOpEHME, 5
000011IeHHE,
CHCTEMAaTU3alus
3HAaHUH

OBIIEE 136
KOJIMYECTBO
YACOB I1O
ITPOTPAMME

HenpepriBHbIE QYHKIINN U UX
cBoricTBa. Touka pa3pbiBa.
AcuMnTOoTHI Tpad@UKOB QYyHKITHA.
CgoiicTBa (yHKIHIA
HENpPEepBIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIOB JUJISl PELICHUS
HepaBeHCTB. [[pumenenne
CBOWCTB HETIPEPBIBHBIX (DYyHKIUN
JUISL peIlIeHUs 3a]1a4.

[lepBas u BTOpast npou3BOAHbBIE
bynkuun. Onpeenenue,
reOMEeTPUYECKUi 1 (PrU3NIeCKHid
CMBICJT TPOU3BOJAHOMN. YpaBHEHHUE
KacaTeJIbHOU K TpaduKy
GyHKIHH.

[Ipon3BoiHbIE 371EMEHTAPHBIX
bynkumii. [Ipon3BoaHas CyMMBI,
IIPOU3BENIEHNUS, YACTHOIO U
KOMITO3HITH (YHKITHHA

OcHOBHBIE TTOHATHS Kypca
areOpbl U Haval
MaTeMaTrudeckoro anammsa 10
KJ1acca, 0000IIcHIE U
cUCTEMaTH3alus 3HaHUH

OnepupoBarh NOHATUAMMU:
(GyHKIMA HenpepbIBHAS HA
OTpE3Ke, TOUKA pa3pblBa
¢byHKIMH, acuMOTOTa rpaduka
byHKIIH.

IIpuMeHATH CBOMCTBA
HeNpepbIBHBIX QyHKIUH 115
pelieHns 3a1ad.

OnepupoBaTh NOHATHAMMU: IIEPBast
U BTOpas MPOU3BOIHBIEC (QYHKIINU;
MMOHUMATh (PU3NUECKUN U
FEOMETPUUYECKUN CMBICIT
MPOU3BOJIHOM; 3aITUCHIBATH
yYpaBHEHHUE KacaTeJIbHOM.
BorunciaTe npon3BogHbIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO
1 CIIOKHOHM (DYHKIIHH.

N3yuats NpoU3BOIHBIC
JIEMEHTAPHBIX (QYHKIMH.
Hcnons30BaTh reOMETPUYECKUN U
(U3UYECKU CMBICIT IPOU3BOTHOM
IUI pellieHus 3a1a4

IIpuMeHATh OCHOBHBIE IOHATHS
Kypca anreOpsl U Haval
MaTEeMaTHYECKOIrO aHaJIA3a JUIs
peuieHus 3a1a4d U3 peajlbHOU
KU3HU U IPYTUX HIKOJIBHBIX
IIPEIMETOB



HaszBanue paznena
(Tembl)

HccnegoBanue
byHKIMHA ¢
IIOMOIIILIO
MPOU3BOAHOMN

[TepBooOpaznas u
HMHTETpall

Komanuec

qaCoB

22

12

11 KUIIACC

OcHOBHOE coaepKaHue paszena
(Tembl)

IIpuMeHeHne Npou3BOIHON K
Hccie0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI.
Haxoxnenne HanOoJIbIIEro U
HAUMEHBIIIETO 3HAUCHUS
HenpepbrIBHON (QYHKIIUU Ha
OTpE3KE.

[IpuMmeHeHnre nporu3BOIHOM 11t
HAXO0XICHUS HAWITY4IIIero
pelIeHys B MPUKJIaIHbIX 3aauax,
JUTS1 OTIPEICJICHHS] CKOPOCTHU U
YCKOpEHUs Mpolecca, 3a1aHHOT0
bopmynoit uinu rpaduKkoMm.
Kommozurus ¢hyHKImiA.
I'eomerpuueckue 0o6pa3bl
YpaBHEHUI U HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH

[TepBooOpazHasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX.
ITepBooOpazHbIe IIEMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoXAEHUSA
nepBOOOPa3HBIX.

Hurerpai. I'eomerpudeckuii
CMBICJI UHTErpana. Beruncienue
OIpEEIEHHOr0 UHTErpaa 1o
dbopmyne Herotona— JleiOuua.
IIpuMeHenue unTerpana s
HaXOKJCHUS IUIOIAAEH TIOCKUX
¢uryp 1 o6remMoB
re€OMETPUYECKUX Tell.

[Ipumeps! perieHuin
nudepeHIATbHBIX YPAaBHCHHM.
MaremaTnueckoe MOJEINPOBaHHE
peabHBIX IPOLECCOB C MOMOIIIBIO
Qg depeHIMaIbHbIX ypaBHEHUN

OCHOBHBIG BHUBI ACATCIBHOCTHU
oOydJaronmxcs

Ctpouts rpaduk KOMIIO3UITUH
(GYHKIHHA ¢ TOMOIIBIO
AJIEMEHTAPHOTO UCCIICIOBAHMUS U
CBOMCTB KOMITO3HUIIHH.

CTpouTth reomMeTpuuecKue 00pasbl
YpPaBHEHU U HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.
Hcnonb30BaTh MPOU3BOIHYIO JIJIS
uccie1oBaHus (PyHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;
HAXOJIWUTH HAaUOOJIbIIIEE U
HauMeHbIlIee 3HaYeHUS! PYHKINH
HEIPEPBIBHON HA OTPE3KE;
CTpOUTh rpaduku GyHKIIUN Ha
OCHOBAHUU MPOBEIEHHOTO
UCCIIEIOBaHUSI.

Hcnonb30BaTh MPOU3BOIHYIO IS
HAXO0XJICHUS HaWIy4IIero
pElIeHNUs B IPUKIAIHBIX, B TOM
qHclie COLUaIbHO-
SKOHOMHYECKUX, 3a/1a4ax, s
OTpesieNIEeHUs] CKOPOCTH U
YCKOpEHHMS Ipoliecca, 3a1aHHOTO
hopmysoit wim rpaguKkoM.
[TomyuaTs npencraBiieHue

0 MPUMEHEHHUH MTPOU3BOIHOM B
Pa3IMYHBIX OTPACIISIX 3HAHUH
OnepupoBath MOHATUSAMHU:
nepBooOpaszHas U ompeaeIeHHBIH
uHTerpain. Haxoaute
MepBOOOPA3HBIE TIEMEHTAPHBIX
GyHKIUH U BBIYUCIATH HHTETpal
no opmyne Hprorona—
JleitOaMIA.

HaxoauTs miomany miocKux
¢buryp u 06beMbI TEJI ¢ TTOMOIIBIO
OIpeJIeIEHHOT0 UHTErpaa.
3HAKOMHTBHCS C MATEMaTHUYECKUM
MOJICTTUPOBAaHUEM Ha MPUMEPE
mudepeHIaTbHBIX YPaBHEHUM.
ITomyuaTs pencraBiieHUE O
3HAYEHUH BBEACHUS MMOHATHUS
WHTETpaia B pa3BUTUU
MaTeMaTUKU



I'paduknu 14
TPUTOHOMETPHYEC

KUX (PyHKITUH.
Tpuronomerpuuec

KHE HEpaBeHCTBa

Uppaunonanbueie 24
, IOKa3aTeIbHbIE

u

norapu(pMUIECcKu

€ HepaBeHCTBA

KoMmruiekcusie 10
yucna

Tpuronomerpuyeckue GyHKINH,
UX CBOWCTBA U IpaduKu.

Ot60p KOpHEH
TPUTOHOMETPUUYECKUX YPaBHEHUH
C MIOMOUIbIO
TPUTOHOMETPUYECKOMN
OKPY’>KHOCTH.

Perienne TpUroHOMETPHUUECKUX
HEPaBEHCTB

OCHOBHBIE METO/IBI PEIICHUS
NOKa3aTeIbHBIX U
Jorapu(pMHUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI pEIICHUS
UPPALMOHATILHBIX HEPABEHCTB.
I'paduueckue MeTOIBI peICHUS
UPPALUOHATBHBIX,
NOKa3aTeIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUH U
HEPaBEHCTB

KommiekcHbie uncna.
Anrebpanueckas u
TpUroHoMeTpuyeckast HopMel
3aMyucy KOMIUIEKCHOTO YHCIIa.
Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMHU.
N300pakeHne KOMIIEKCHBIX
YHCcell Ha KOOPJMHATHOMN
ockoctu. Gopmyiia Myaspa.
Kopnu n-oii crenenu u3
KOMILJIEKCHOT'O YHCIIA.
[TprMeHeHne KOMIUIEKCHBIX
qrcen Ui peleHns (pu3nIecKux
U TEOMETPUYECKUX 3a/1a4

Hcnonw3oBath mudpoBbie
peCypChl AJis HOCTPOEHHUS
rpaduKOB TPUTOHOMETPHUYECKUX
(YHKIMU ¥ U3YYECHUS UX CBOMCTB.
Pemarb TpuroHomerpuueckue
YpaBHEHHSI U OCYILIECTBIISATh
0TOOP KOPHEH C MTOMOIIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH.

[TpumeHsATH POpMYIIBI
TPUTOHOMETPHH VISl pEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUECKHIX
HEPABEHCTB.

Hcnonw3oBath mudpoBbie
pecypchl AJis HIOCTPOEHHUS U
rccaeaoBaHus rpaduKoB
byHKIUI

[IpumensaTs cBOMCTBA
MOKa3aTeIbHOU 1
sorapuMuIecKor PyHKITUN K
PEILICHHIO MTOKA3aTeNbHBIX U
Jorapu(MUUECKUX HEPABEHCTB.
O6ocHOBaTh paBHOCHIIBHOCTD
MEPEXO0JI0B.

Pemats nppanoHanbHbIE U
KOMOMHHPOBaHHBIE HEPABEHCTBA,
C TMOMOIIIbIO PAaBHOCHIIBHBIX
MEePEXO0/I0B.

Hcnonb30Bath rpaduyueckue
METO/]Ibl U CBOMCTBA BXOSIIIUX B
ypaBHEHHE WM HEPABEHCTBO
GbyHKIUH 1715 petieHus 3a1a4u
OnepupoBaTh NOHATUSIMHU:
KOMILJIEKCHOE YHCIIO U
MHOECTBO KOMIUJIEKCHBIX YHCEIL.
[IpencTaBasiTh KOMILIEKCHBIE
qucia B anreOpanyeckon u
TPUTOHOMETPUUIECKOH (hopme.
Brimonuarte apupmernyeckue
orepalyy ¢ HUMHU.

N300pakaTh KOMIUIEKCHBIE YHCIIa
Ha KOOPJIMHATHOM TJIOCKOCTH.
[Tpumensats Gpopmyiry Myaspa u
MOJIy4aTh MPeJICTaBICHHE O
KOPHSIX N-OM CTEIICHU U3
KOMILJIEKCHOTO YHUCIIA.
3HAKOMUTHCS ¢ IPUMEpPaMU
MPUMEHEHUSI KOMITJIEKCHBIX YHCe
IUISL PELICHUS] TEOMETPUUYECKUX U
(bU3UIeCcKUX 3a1a4



Harypanbubie u
LICJIBbIC YHUCiia

Cucremsl
panroHaIBHBIX,
HppaIlMOHATEHBIX
MOKa3aTeIbHBIX U
norapupMUIEcKu
X YpaBHEHHUI

3amauu ¢
napameTpamu

10

12

16

HatypanbeHble u 11e51bI€ ynca.
IIpuMeHeHue npru3HaKoOB
JenumocTH nenbix uucen, HOJ u
HOK, ocrarkoB no Mmozyito,
anroputma EBkinaa i penieHus
3a/1a4 B LEJBIX YHCIIAaX

Cucrema 1 COBOKYITHOCTh
YpaBHEHUH.

PaBHOCUIIBHBIE CCTEMBI U
CUCTEMBI-CIICICTBUS.

OcHOBHBIE METO/IBI PELLICHUS
CHCTEM M COBOKYITHOCTEH
palOHAJIbHBIX,
UPPALMOHAIIBHBIX,
NIOKAa3aTeNbHbIX U
JOrapu(pMHUECKUX YPAaBHECHHH.
[IpuMeHeHue ypaBHEHUMN, CUCTEM
1 HEPABEHCTB K PEILICHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4
U3 Pa3IUYHBIX 00JIacTel HAYKU U
peaJIbHOM JKU3HU, NHTEPIIPETALINS
IIOJIyYEHHBIX PE3yJIbTaTOB

PanmonannHbIE,
UppaLMOHAJIBHEIE,
MOKa3aTebHbIE,
JorapupMUUECKue U
TPUTOHOMETPHUECKHUE YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C
napaMeTpami.

[Toctpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOIeIeH
peaIbHBbIX CUTYyallui C TOMOLIbIO
YpaBHEHUH, CUCTEM YPaBHEHHUI U
HEpaBEHCTB C NapamMeTpamu

OnepupoBarh MOHATUSIMHU:
HaTypaJIbHOE U 1I€JI0€ YHCIIO,
MHO>KECTBO HATyPAJIbHBIX U
LEJIBIX YUCEIL.

Hcnonb30Barh Npu3HaKu
JETMMOCTH LIENbIX YUCEIT,
octaTku o moayito; HO/ u
HOK HarypanbHbIX uncern;
anroput™m EBKinaa i pemeHus
3a/ay.

3anuchIBaTh HATypaJlbHbIE YUCIIa
B Pa3JIMYHBIX MO3ULIMOHHBIX
CUCTEMax CUUCIICHHUS
OnepupoBarh NOHIATHSIMU:
CHCTEMa U COBOKYITHOCTb
YPaBHEHUN U HEPABEHCTB;
pelIeHre CUCTEMBI HIIN
COBOKYITHOCTH; PAaBHOCHJIbHbBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUA.
Haxonutsb pemienus cucreM u
COBOKYITHOCTEH IEITBIX
palMOHANbHBIX,
UppalMOHATIbHBIX,
MOKa3aTeIbHBIX U
JorapuMHUUECKUX YpaBHEHUH U
HEPaBEHCTB.

[IpumeHsATh cCUCTEMBI ypaBHEHU I
K PELICHUIO0 TEKCTOBBIX 33J1a4 U3
pasIUUYHBIX 00JIacTel 3HAaHUH U
peaNbHON )KU3HU;
MHTEPIPETUPOBATH MOTYUECHHbIE
pelieHusl.

Hcnonw3oBath mudpoBbie
pecypcsl

Bri6upath crioco6 pemeHus
palMOHANbHBIX,
UppalMOHATIbHBIX,
MOKa3aTeIbHBIX,
JoTapu(PMUIECKUX

U TPUTOHOMETPHUYECKUX
YpPaBHEHU U HEPABEHCTB,
coJiepKalnx MOAYJIU U
napaMmeTphl.

[TpumensTs rpaduyeckre u
aQHAJIUTUYECKUE METOMBI JJIs
pelieHusl ypaBHEHUN U
HEPaBEHCTB C apaMeTpami, a
TaKKe uccliejoBanne QyHKInun
METOJIaMU MaTeMaTHUYECKOTO
aHaIu3a.

Ctpoutsb u ucciaeaoBaTh
MaTeMaTU4eCcKue MOJIEIN



[ToBTOpEHME,
000011IeHHE,
cHUCTeMaTHu3aIus
3HaHUHI

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

16

136

OCHOBHBIE ITOHSITUI U METOBI
Kypca, 00o01ienue u
cCUCTeEMaTHU3anus 3HaHUU

peanbHBIX CUTyalMi C TOMOULIBIO
ypaBHEHU, HEPABEHCTB U CUCTEM
C mapaMmeTpaMu

MopenupoBaTh peajlbHbIE
CUTYyallUH Ha A3bIKE aJIreOpsl,
COCTaBJISITh BBIPAXKECHMUS,
YPaBHEHHsI, HEPABCHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 3aJauH,
HCCIIEI0BATh IOCTPOCHHbIE
MOJIETH C UCII0JIb30BAHUEM
ammapara ajnreophl,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJnbTar.

[TpumensaTs QyHKIMH 115
MOJIETIMPOBAHUS U UCCIENOBaHUS
peaJIbHBIX ITPOLIECCOB.

Pemars npukinanHele 3a1a4y, B
TOM UHCJIE COLIMATIBHO-
HKOHOMHYECKOr0 U (PU3NIECKOr0
XapakTepa, CpeJICTBaMH alnreopsl
Y MaTEMATHYECKOTO aHAJIN3a



MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBHOM ITPOT'PAMMOBI

Kon nposepsiemoro
pe3yJabTarta
1

11 KUIIACC

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS MPOTPAMM OCHOBHOI0
00pa30BaHusA cCpeaHero 001ero 00pa3oBaHus
Unicna u BeraucieHus

1.1

OHepI/IpOBaTB IMOHATUAMU:. €CTECTBCHHOC, OTHOCAIICCCA K YUCITY; UCIIOJIb30BaATh
[MPU3HAKN JCIMMOCTU HCJIbIX YHCCJ, Pa3JIOKCHHUC YHUCCII Ha MPOCTHIC
IMHOKUTCIIN IJI pECIICHU 3a1a4

1.2

OHepI/IpOBaTB MOHATUSAMU:. CTCIICHL C paAllMOHAJIbHBIMU ITPHU3HAKAMU

1.3

OnepupoBarh  MOHATHSAMM:  Jorapudpmamu  ymcen, JECATHUYHBIMH U
jforrueckuMu Jorapudmamu.

2

YpaBHEHUS U IBETOYKH

2.1

[[pUMEHSTH CTENEHU CBOWCTB JJISl MPEoOpa3OBaHMs BBIPAKEHUN, ONIEPUPOBATH
[OHATHAMH: TIOKA3aTCIBHBIM  BBIPOXCHUEM M CHMBOJIOM;  ONPEICIINTH
OCHOBHBIEC XapaKTEPUCTUKU U METOLBbI

2.2

BEIMONHUTE  NpeoOpa3oBaHUWE  BBIPAKEHHM,  COAEpKALIMX  JIorapu(Msl,
OIIEpUPOBATh TOHATUAMU: JorapupmuueckuMu ¢GUrypamMu U CHUMBOJIAMU;
SIIUTh OCHOBHBIE JIOTapU(PMUIECKHE METOABI M CHMBOJIBI

2.3

HaxoxieHue penieHusi NpocTelnX TPUrOHOMETPUUYECKUX 1IBETOB

24

OneprupoBaTh MOHATHSAMM: CHCTEMAa JIMHEWHBIX PE3YyJbTaTOB U €€ PEIICHHUE;
MICII0JIb30BaTh CUCTEMY JINHEHHBIX METOJO0B JUIsl PELICHHs TPAKTUYECKUX 3324

2.5

HaxonuTs pemieHuss IpPOCTEHINUX CUCTEM M COBOKYIIHOCTH pPalUOHAJIbHBIX
MoOJIeIel M aHAJIOTOB.

2.6

MopaenupoBaHue peajgbHBIX CHUTyallMii Ha s3bIKE aireOpbl, COCTaBJICHUE
BHIDAKCHUM, YpPaBHEHHWH, CHMBOJOB M CHUCTEM Ui pELICHHs 3ajad,
aCCMOTPEHHE MMOCTPOCHHBIX MOJIEIIEH C HCIIOJIb30BAHUEM allapaTHbIX ajireop.

(DyHKIMK U TpaduKu

3.1

OrieprpoBaTh NOHATUSAME: Tieproandeckas GpyHKuus, GyHKINS MOHOTOHHOCTH
[POMEXYTKH, (QYHKIHS SKCTPEMyMa TOYKH, (YHKUUS HauOOJBIIET0 U
HaPMEHBIIETO 3HAYCHUS Ha TIPOMEKYTKE; HCIOIb30BaTh UX ISl NCCIICIOBAHUS
(byHKIIMH, 331aHHON TpaprKOM

3.2

OnepupoBath TOHATHUSAMHU: TpadUKH TIOKA3aTeIbHOM, JOrapu(MUYECKON |
TPUTOHOMETPUYECKUX (PYHKLMH; H300pa3uTh UX Ha KOOPJMHATHOW IIOCKOCTH
11 CIT0JIb30BATH JJISA pCIICHUS MOJCIN 1 H306pa)I(€HI/I}I.

3.3

[1300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH TpauKy JTWHEWHBIX MoOJeNeH u
MICIT0JIB30BATh UX JUIS PEIICHUs CUCTEM JINHEUHBIX YPABHEHUI.

3.4

licnone3yiite GyHKUMHM Trpa@UKOB UIsl  HCCIENOBAHHUS IPOLIECCOB U
3aBHCUMOCTEH U3 IPYTUX HAYYHBIX JUCIUTUINH.

Hadgana maremMarudyeckoro anaansa

4.1

OnepupoBaTh MOHATHSAMU: HENpepbIBHAs (YHKIMA, MPOU3BOAHAS (DYHKIIHS,
MICTIOJIP30BAaTh TEOMETPHUYECCKUNH W (U3MYECKUH CMBICT TPOU3BOAHOU ISt
SHICHUS 33724

4.2

Haxoautb nmpou3BoHbIE 3JIeMEHTapHble (PYHKINH, YBETUYUBATH TPOU3BOTHBIE
KOJIMYECTBA, MPOU3BEACHUSI HCKYCCTBA, YACTHbIC (DYHKIIMU.

4.3

Icriob30BaTh MPOM3BOIHYIO (DYHKITHIO U1 MCCIICAOBAHUS MOHOTOHHOCTH U

DKCTPEMYMBI, TPUMEHSATh PE3YyJbTaThl HMCCIEAOBAHUS I TOCTPOEHUs




Kon nposepsiemoro  IIpoBepsieMble peAMeTHBbIE Pe3yJbTATHI 0CBOEHHS IPOrPaMM OCHOBHOI'0

pe3yJbTara o0pa3oBaHus cpeHero oo0ero 00pa3oBaHus
rpaduKoB.
4.4 lIcrionb30BaTh NPOAYKTUBHYIO JUIA HAXOXKACHUS HAWIIydllUX pPEIICHUW B
IPUKIJIATHBIX, B TOM YHCJE COIMAIbHO-3KOHOMUYECKHX, 3aauax.
45 OnepupoBaTh  MOHATUSIMH:  IepBoOOpa3sHass W HMHTErpaj;  I[OHUMAaTh
' reOMETPUICCKUN U (PU3NIECKUI CMBICIT HHTETpaia
46 Haiitn mepBooOpa3Hble 3JeMeHTapHble (YHKLUUH, BBIBECTH MHTETrpal I10
' (bopmysie HeroTona — JICHOHMIIBI.
47 Permate mpuKIIagHBIC 3a7aud, B TOM YHCIIE COLUATBHO-d)KOHOMUYECKOTO U
COLIMAJILHOTO XapaKTepa, ¢ MOMOUILI0 MAaTEMATHYECKOT0 aHAJIN3A.

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Uricia 1 BEIYKUCIICHUS
1.1 EctecTBeHHbIE U 1enble yncia. [Ipu3Haky JeIMMOCTH LETIBIX YHCE
1.2 CTeneHb ¢ pallMOHAILHBIMU NprU3HakaMu. CBOMCTBA CTEMEHHU
1.3 Ulorapudm uyncina. JlecsTHUHBIE U SHEPreTUYECKHE JOTapr(pMbl
2 YpaBHEHUS U IBETOYKH
2.1 [IpeoOpa3oBaHme BHIPAKECHUHN, COAEPIKAIINX JIOrapu(MBbl
2.2 [IpeoOpa3zoBaHMe BRIpAKEHUH, COJIEPXKAINUX CTENEHU C PAIIMOHATILHBIMU TPU3HAKAMHU
2.3 [ [pMepbI TPUTOHOMETPUUECKHUX IT0KA3aTEIeH
2.4 [loka3aTesbHbIC YPABHEHUS U JJOKA3aTEIbCTBA
2.5 UlorapridMuyeckre ypaBHCHHsI 1 CHMBOJIBI
26 CrcTeMbl TMHEHHBIX TaHHBIX. PelleHne npukiIagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JIMHEHHBIX
bopmyn
2.7 CHCTEeMbI ¥ TOUCK PALlMOHATBHBIX 00Pa3llOB M aHAJIOTOB
78 [[pumeHeHne MeToaa, CUCTEM M METOJAOB Ul PEHICHUS MaTeMaTUYeCKUX 3a7ad U 3a7ad U3
A3JIMYHBIX 00J1aCTEH HAYKW U PEATbHON KU3HH
3 DyHKIMN 1 TpapUKH
bynkuus. Ilepuoguueckue ¢yHkiuu. DyHKIUS TPOMEKYTKH MOHOTOHHOCTH. DyHKIMH
3.1 MaKkCUMyMOB M MHHMMYyMOB. HaumOonbliee ©u HauMeHbllee 3HAYeHHE (QYHKIUM Ha|
[IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKH.
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U TPAPUKH.
3.4 lcrionb3oBanue GyHKIMHA rpaduKoB sl pelICHH MaTeMAaTHUYECKUX U JIMHEHHBIX CUCTEM
35 lcrionp3oBanue (QyHKIUKA TpadUKOB IS HCCIEIOBAHUS MPOIECCOB W 3aBUCUMOCTEH,
KOTOpBIE NPUBOJAT K PEIIEHUIO 33]a4 U3 IPYIMX XUMUYECKUX BEILIECTB Y ONMCAHUS JKU3HHU.
4 Havayia MaTremMaTnyeckoro aHajin3a
4.1 HenpepsiBable GyHKIMN. MeTo1 HHTEPBAJIOB JIJIsl pACTBOPOB aHAJIOTOB
4.2 [TponsBoaHas dhyukmwms. ['eomeTpudeckuii B GU3MIECKUI CMBICT TPOU3BOTHON
43 [Ipon3BoHBIE 3yieMeHTapHble (QyHKUMU. DOpMyJbl HAXOXKICHUS IMPOU3BOJHOM CYyMMBI,
' MpOU3BEICHNUN W YaCTHBIX (YHKIIUHA
44 [[puMeHeHrne MPOU3BOJHON K MCCIEAOBAHUIO (PYHKUIMH Ha MOHOTOHHOCTb M SKCTPEMYMBI.

Haxosxienne 601b111ero 1 MEHbIIEro 3HaueHusl GYHKIUU Ha OTPE3Ke




Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
45 [[pruMeHeHre TPOU3BOTHON JUIsl HAXOXKICHHSI HAMTYYIIIETO PEIIeHUs B IPUKIIAJAHBIX 3a/1a4ax,
' I OTTPEICNICHUsI CKOPOCTH Ipoliecca, 3aIaHHON (hOpMYJION M TpaguKOM.

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbBIX

47 [ TaTerpan ero reoMeTpuvecKuii M GU3MUECKUl CMBICI. BeIduciaeHne nHTerpana mo Gopmyie
) Hriorona — JIelOHUITBI




MNEPEYEHDB (KOAUPUKATOP) IPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIbTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBLHOM TPOT'PAMMBI CPEJTHET O
OBILIEI'O OBPA30BAHUA U 9JIEMEHTOB COIEPXKXAHMUSA 11O MATEMATHUKE

Jlnst mpoBefieHUsT €IMHOTO TOCYJAapCTBEHHOTO 5%K3aMeHa Mo martematuke (mamee — EI'D mo
MaTeMaTHKE) UCIOJIb3YETCs MepedeHb (KOAU(PHUKATOp) MPOBEpsIeMbIX TpeOOBaHMN K pe3ysibTaTaM
OCBOGHHSI OCHOBHOM 00pa30BaTENIbHON MPOTPaMMBbI CPETHETo 00mero oOpa3oBaHMs U IJIEMEHTOB
coziep KaHusl.

IIposepsiembie Ha EI'D no mateMaTnke TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero odpa3oBaHusi

Ko .
DOBE HIC[MOFO [IpoBepsiembie TpeOOBaHMUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS OCHOBHOM
POBEp 00pazoBaTeILHON MPOTPAMMBI CPEAHETO O0ITETO 00pa3oBaHUs
TpeOoBaHUS
1 Bnagenue MmetoiaMu 10Ka3aTeNbCTB, ATOPUTMAMHU PELICHUS 3a/1a4; YMEHUE

(dbopMynIMpOBaTh U ONIEPUPOBATH MOHATUSAMU: ONpEiesieHue, aKCHoMa, TeopeMa,
CJIEJICTBUE, CBOMCTBO, MIPU3HAK, JOKA3aTEIbCTBO, PABHOCHIBLHBIC (DOPMYITHUPOBKH;
IPUMEHSTh UX; YMeHUE (GopMyIupOoBaTh 00paTHOE U MPOTUBOIIOJIOKHOE
YIBEPXKIAECHUE, IPUBOAUTH IIPUMEPLI U KOHTPIIPUMEPBIL, HCIIOIb30BATH METO
MaTeMaTHU4eCKON MHAYKIUHU; TPOBOAUTD JJOKa3aTeNIbHbIE PACCYXKACHUS IPU
pelLIeHnH 3a/1a4, OLIEHUBATh JIOTUYECKYIO IIPAaBUIILHOCTD PACCYKACHUN; YMECHUE
OTIepUPOBATH MOHITUSIMUA: MHO>KECTBO, IIOJMHOXKECTBO, OTIEpaIluU HaJl
MHOXCCTBAMU; YMCHHUC UCITIOJIL30BATh TCOpCTI’IKO-MHO)KGCTBGHHBIfI afrapar ajid
OIMCAHUS PealbHbIX IPOIECCOB U SIBJICHUM U MPH PEIICHUH 3a]a4, B TOM YHCIIe
U3 IPYruX y4eOHBIX MIPEIMETOB; YMEHUE ONEPUPOBATH MOHITUIMHU: Tpad,
CBSI3HBIN Tpad, nepeBo, MUK, rpad Ha IUIOCKOCTH; YMEHHE 33]1aBaTh U OMUCHIBAThH
rpadsl pa3IUYHBIME CIIOCOOAMU; UCTIOJIB30BATh Ipadbl IPH PEIICHUN 3a/1a4

2 YMeHue OIepupoBaTh MOHATUAMU: HATYPAIBHOE YHUCIIO, LIEJIOE YHUCIIO, CTEIIEHD C
LEJIBIM TOKa3aTelieM, KOpEeHb HaTypallbHOM CTETEHH, CTETIEHb C PallMOHAIBHBIM
IoKasaTcJjieM, CTCIICHD C I[eﬁCTBHTGHBHBIM IIOKa3aTcJIEM, norapn(bM qucia, CUHYyC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YHCIIA, OCTATOK [0 MOYJIIO, palliOHAILHOE
YUCIIo, UppauoOHaJIbHOC Y1 CJIO, MHOKCCTBA HATYpPaJIbHbIX, LICJIbIX,
palMOHATIbHBIX, IEHCTBUTENIbHBIX YHCEN; YMEHHUE UCIIOB30B
IMMPU3HAKH OACIIUMOCTH, HanMEHBIIIUN 061LII/II>'I ACIUTCIIb U HAUMCHBIIICC 06mee
KpaTHOe, airopuT™M EBKiHa pu pelieHuu 3a1a4; 3HaKOMCTBO € Pa3IMuHbIMU
MO3UIMMOHHBIMU CUCTCMAMU CUUCIICHUS; YMCHUC BBIIIOJIHATH BBIYUCIICHUC
3Ha4YeHU U MpeoOpa30BaHUs BEIPAKEHUI CO CTETIEHAMH U JlorapudMamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BRIPAKCHHI; yMEHUE ONIEPUPOBATH
MOHSTUSIMU: TTOCJIEIOBATEILHOCTD, apu(MeTHUIECKas Mporpeccus,
reoMeTpHUecKas Imporpeccus, 06CKOHEYHO yObIBaIOIas TeOMEeTprUIecKas
IIPOTrPEecCcHsi; yMEHUE 3a]aBaTh MOCIEI0BAaTEIbHOCTH, B TOM UHCIIE C TOMOIIIbIO
PEKYpPEHTHBIX GOPMYIT; YMEHUE OTIEPUPOBATH OHITUSIMH: KOMILJIEKCHOE YHCIIO,
COTPSKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJb U apPTyMEHT KOMILJIEKCHOTO YHCIIa,
¢dbopMa 3armmcu KOMIUIEKCHBIX YHCell (TeoOMeTpruiecKasi, TPUTOHOMETPUIECKast 1
anreOpanveckas); yMeTb TPOU3BOAUTH apuPMETHIECCKUE ACHCTBUS C
KOMITIJICKCHBIMU YU CJIaMU; MIPUBOJAUTH IPUMCPBI UCITOJIb30BaAHUSA KOMIUICKCHBIX
YHCEJT; ONIEPUPOBATH MOHATUSIMU: MaTpula 2 X 2 1 3 X 3, onpeaenuTeb
MaTpulbl, I‘GOMGTpI/I‘-IGCKI/II\/'I CMBICJT OITPCACIIUTCIIA



YMeHue onepupoBaTh NOHATHAMH: PalliOHAIBHBIC, UPPALUOHATIBHEIE,
NoKa3aTeJbHbIC, CTETIEHHBIE, TIorapu(MUIECKUE, TPUTOHOMETPHUECKUE
ypaBHEHUS 1 HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OTIEPHPOBATH MOHATHIMHU:
TOKECTBO, TOXKIECTBEHHOE NMPe0Opa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CHCTEMa
YpaBHEHUI U HEPABEHCTB, PABHOCHIBHOCTh YPAaBHEHNH, HEPABEHCTB U CHCTEM;
YMEHHUE peliaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO Pa3IHUHBIX
IPUEMOB; pelaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C ITApaMETPOM;
NPUMEHSTh YpaBHEHHsI, HEPAaBEHCTBA, MX CUCTEMBI JJISl PEIIEHUS] MaTEMaTUYECKIX
3a/1a4 U 3a/1a4 U3 Pa3IN9IHbIX 001acTel HAYKH U peasTbHOM KU3HU

YMeHue onepupoBaTh NOHATHAMU: (QYHKIMS, YETHOCTh (PYHKLIUH,
HNEePHOANIHOCTh (QYHKIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTB (DYHKIIHH,
IKCTpeMyM (YHKITUHU, HANOOJIbIIICe 1 HAUMEHbIIIee 3HAYCHHS (PYHKIIMH Ha
IPOMEXYTKe, HelIpepbIBHAS (PYHKIHS, aCHMITOTHI rpaduka GyHKIUH, TIepBast U
BTOpast MPOU3BOAHAS (YHKIIMU, TEOMETPUYECKUNA U PU3UUECKUI CMBICT
IPOU3BOIHOM, TEPBOOOpa3Hast, ONpPEeACICHHBII HHTETpall; YMCHHE HaXOAUTh
acUMIITOTHI rpaduka GyHKINU; YMEHHE BBIUUCIISATH POU3BOJHBIE CYyMMBI,
HPOU3BECHNUS, YACTHOTO U KOMIO3HUINH (QYHKIUH, HAXOAUTh YPaBHEHHE
KacaTeJIbHOHU K TpaduKy GyHKIHU; yMEHUE HAXOAUTh IIPOU3BOIHBIE
9JIEMEHTApHBIX (YHKIHI; yMEHHE HCIIOIb30BaTh IPOU3BOIHYIO IS
uccneoBaHus (QYHKIMHA, HAXOIUTh HAUOOJNbIINE U HAUMEHBIINE 3HAUCHHS
GyHKIHIA; CTPOUTH TpaK MHOTOWICHOB

UCIIOJIb30BaHUEM allliapaTa MaTeMaTHYeCKOT0 aHaJIN3a; IPUMEHSATh IPOU3BOIHYIO
JUTSL HAXOXKJICHUST HAWUTYYIIIeTO PEICHUS B IPUKJIAJHBIX, B TOM YHCIIE COLUAIBHO-
YKOHOMHUYECKUX U (DU3MYECKUX 3a7auaxX; HAXOIUTh TUIOMIAId U 00BEMBI PUTYD C
HIOMOIIBIO MHTErpaja; MPUBOIUTE IPUMEPH MAaTEMAaTHYECKOTO MOJICTTHPOBAHUS C
noMoIkio AU depeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBath NOHIATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIIHS,
KOMITO3UIIUS QYHKUUH, TMHEHHas PyHKIUS, KBapaTuyHas QyHKIN,
pannoHanbHast QyHKIUS, CTETIEHHAs: (QYHKIHS, TPUTOHOMETPUYECKHE (DYHKIIUH,
o0OpaTHbIe TPUTOHOMETpUYECKHEe (PYHKIINH, TOKA3aTeNbHAS U JorapupmMuyecKast
(GyHKIMH; yMEHHE CTPOUTH TpaduKn M3y4eHHBIX (DYHKIMHA, BHIIOTHATH
npeoOpa3oBanus rpapuKoB QYHKIMNA, HCIIOIB30BaTh IPpadUKU ISl U3YUCHUS
IPOLIECCOB U 3aBUCUMOCTEH, IPH PEUICHUH 3a7a4 U3 APYTUX y4eOHBIX PEAMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BRIpaXKaTh (POpMylIaMH 3aBHCUMOCTU MEXKIY
BEJINYMHAMU; HCIIOJIH30BaTh CBOMCTBA M rpaMKK QYHKIHUH IS peIIeHHS
ypaBHEHHMIA, HEPAaBEHCTB U 33/1a4 ¢ TapaMeTpaMu; U300pakaTh Ha KOOPAUHATHON
IUTOCKOCTH MHO’KECTBA PEIICHU YpaBHEHNH, HEPABEHCTB U MX CHCTEM

YMeHue penath TeKCTOBBIC 33a4l pa3HbIX TUIIOB (B TOM YHUCIIE HA IPOIICHTHI,
JIOJIM ¥ 9aCTH, Ha ABMXKEHHUE, pPabOTy, CTOMMOCTH TOBAapOB U YCIIyT, HAJIOTH,
3aa4u U3 00JIACTH yIPaBJICHUS INYHBIMUA U CEMEHHBIMU (PMHAHCAMH);
COCTAaBJISTH BBIPAXKCHUS, yPAaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3a[a4u, UCCIIEJOBATh MOJTYYEHHOE PEUICHHUE U OLICHUBATh MPABAONOJ00HOCTh
Pe3yIbTaTOB; YMEHUE MOJICITUPOBATH peabHbIC CUTYAllUH Ha S3bIKE MAaTEMaTHKH;
COCTaBJIATh BBIPKEHUS, YPAaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI 110 YCIIOBHUIO
3a/1a4M, UCCIIEA0BATh TIOCTPOCHHBIE MOEIH C HCIIOIb30BAaHNEM amrapara
anreOpbl, UHTEPIPETUPOBATDH MOJyUYECHHBIN pe3yIbTaT

YMeHue oneprupoBaTh NOHATHAME: CpeaHee apudMeTHIecKoe, MeJaHa,
HanOoJIbIIIee M HAMMEHbIIIee 3HAYCHHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO HA0OPa; YMEHHE U3BIIEKATh, HHTEPIPETHPOBATDH
UH(OPMALIKIO, TIPEICTABICHHYIO B TaOJIMIIaX, HA TUarpaMMax, rpapukax,
OTPaXKAIOLIYIO CBOMCTBA PEabHBIX MPOIECCOB U SIBICHUN; IPEICTABIAThH
UH(OPMALIKIO C TIOMOLIBIO TaOJIUI] U JHAarpaMM; HCCIIEJ0BATh CTATUCTHYECKHUE



10

11

JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaUuecKUX METOOB U ANEKTPOHHBIX
CpencTB; TpadUIECKU UCCIEA0BATh COBMECTHBIE HAOTIOCHHS C TOMOIIBIO
JIMarpaMM pacCeMBaHMS U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh NOHATHAMM: CIIy4aifHBIN OIBIT U CIy4aiiHOe COOBITHE,
BEPOSITHOCTh CITy4ailHOTO COOBITUS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM Ipa(hUIECKUX METOJIOB; IPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOXXEHHS BEPOSITHOCTEH, (hOpMYJTy TIOJTHOM BepoATHOCTH, hopmyiy bepHyiu,
KOMOUHATOpHBIE (HaKThI U (OPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEATIbHBIX
COOBITHI; yMEHHE ONIEPUPOBATh MOHATUIAMU: CllydaiiHasi BEJIMUUHA,
pacnpeneseHne BEposATHOCTEW, MaTEMATUUECKOE OXKUAAHNE, TUCTIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aliHON BEJIMYMHBI, (PYHKIMH PACTIPENEICHUS U
IUIOTHOCTH PABHOMEPHOI'0, IOKA3aTENbHOI0 1 HOPMAJIBHOTO paclpeleeHNT;
YMEHHUE HMCII0JIb30BaTh CBOMCTBA N3yUEHHBIX PACIPENENCHUN Ul pelIeH s 3a1ay;
3HAKOMCTBO C IMOHATUSMU: 3aKOH OOJBIINX YHCEIN, METO/IbI BHIOOPOUHBIX
UCCIIEIOBaHU; yMEHUE IPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
qrces B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHUE ONIEPUPOBAThH
HNOHATUSAMU: COYETaHHE, IEPECTAaHOBKA, YACIIO COYETAHU, YMCII0 IEPECTaHOBOK;
6uHoMm HploTOHA; yMeHUe MPUMEHATh KOMOMHATOPHBIE (haKThl M pacCy KICHHS
JUI PeUIeHUs 3ajjay; OLEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; COCTABIIATh
BEPOATHOCTHYIO MOJIENb U UHTEPIPETUPOBATh NIOJIYUEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh NOHATHAMM: TOUKA, PsiMast, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMNHA yTia, IUIOCKUM YroJl, ABYTPAaHHBIN YIroJl, TPEXIPAHHbBIN
yToJl, CKpEeIMBaIOUINECs IpsMble, TApAJUIETIbHOCTh U NEPIEHANKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY IPSIMBIMU, YTOJI MEKIY IIPSIMON U
IUIOCKOCTBIO, YTOJI MEX/y INIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHuE MEXTy NPSMBIMH, PACCTOSHUE MEKIY IJIOCKOCTSMU; YMEHHE
UCIIOJIb30BaTh MPH PEIIEHUH 3a]a4 U3y4YeHHbIE (PAKTHI U TEOPEMBI IIJIAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOIIET0 MUPA; CTPOUTH
MaTeMaTHYeCKUEe MOJAEIH C IOMOIBIO0 T€OMETPUUECKUX MOHATUI U BEITUYMH,
pelaTh CBA3aHHbIE C HUMU ITPAKTUYECKHUE 3a1a4U

YMeHue onepupoBaTh MOHATHAMU: TUIOMATL GUTYPBI, 00beM UTYPHI,
MHOTOT'PaHHHK, TPABUIILHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHHKa, KyO,
napajenenunes, npusma, nupamuia, purypa u NoBepXHOCTh BpallleHuUs,
WIMHAP, KOHYC, map, cdepa, miomaas chepsl, miona s TOBEpXHOCTH
UPaMU/IbL, IPU3MBI, KOHYCa, LWIMHIPA, 00beM Ky0a, MPsIMOYTOJIbHOIO
napajuleJenunenaa,

UpPaMU/Ibl, IPU3MBI, HWINHAPA, KOHYCA, 11apa, pa3BepTKa MOBEPXHOCTH, CEYECHUS
KOHYycCa U WINHApPA, NapajeJIbHble OCH WK OCHOBAHUIO, CEUCHHE 111apa,
IUIOCKOCTB, Kacaromasics cepbl, HIINHAPA, KOHYCa; YMEHHE CTPOUTH CEUeHHUE
MHOT'OI'paHHMKA, N300pa’kaTh MHOTOTPAHHUKH, (PUIYPBI U TOBEPXHOCTH
BpallleHUs1, UX CEYEHHUs, B TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE
IPUMEHSATh CBOMCTBAa T€OMETPUUECKUX QUTYP, CAMOCTOSTEIBHO (POPMYIHPOBATH
OTIpeNieNIeHus] H3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh MJIM OIIPOBEPIaTh MX; YMEHUE IPOBOIUTH
KJaccu(puKanuio GUryp Mo pa3IudHbIM MPU3HAKAM, BHITIOJIHATH HEOOX0AUMBIE
JIOMIOJIHUTEIIbHBIE TOCTPOCHUS

YMeHne ornepupoBaTh MOHATHIMHE: ABMKEHHE B IPOCTPAHCTBE, IMapauIeIbHBIN
MEPEHOC, CHMMETPHSI Ha TJIOCKOCTH M B POCTPAHCTBE, TOBOPOT, IPeoOpa3oBaHue
noa00us1, mo00HBIe PUTYPHI; YMEHHE Paclio3HABATh PABHBIC U TIOI00HBIC
(GUrypsl, B TOM 4uCIie B IPUPOJIE, HCKYCCTBE, apXUTEKTYpe; UCIIOIb30BaTh



12

13

reOMETPUUECKUE OTHOLICHUS IPU PEIIEHUH 3a/1a4; HAaXOAUTb T€OMETPUUECKHE
BEJIMYMHBI (IJIMHA, YTOJI, IJIOIab, 00bEM) IIPU PELICHUH 33734 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEalbHOM KU3HU; YMEHHUE BBIUMCIIATh T€OMETPUYECKHE
BEJIMYMHBI (IMHA, YTOJI, IJIOIa (b, 00bEM, IIJIOIIA b IOBEPXHOCTH ), HCIIOIb3YS
U3y4eHHbIE (POPMYJIBI U METO/IbI, B TOM YHUCIIE: IUIOIAAb TOBEPXHOCTH
OUpPaMU/IbI, TPU3MBI, KOHYCa, HWIMHIPA, IJIoaas chepsl; 00beM Kyoa,
IPSAMOYTOJIBHOTO Napajuleenumea, MMpamMu/ibl, IPU3MBI, HUJINHAPA, KOHYCa,
I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00EMOB OJOOHBIX (DUTYD

YMeHue onepupoBaTh NOHATHIAMU: IPSIMOYTOJbHAs CCTeMa KOOPAUHAT, BEKTOD,
KOOPJAMHATHI TOUYKH, KOOPIAWHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YUCJI0, pa3jioKeHNe BEKTOpa Mo 0a3ucy, CKaIsipHOE IPOU3BEICHHUE,
BEKTOPHOE MPOU3BEICHUE, YTOJ MEXKTy BEKTOPAMHU; YMEHHUE UCIIOIb30BATh
BEKTOPHBIN ¥ KOOPAMHATHBIN METOJI IS pEIIEHHUS] TEOMETPUYECKUX 3a/1ad U
3aja4 APYruxX y4yeOHBIX MPEIMETOB

YMeHue BbIOUpaTh MOAXOAAIINN METOA AJIs PEIIEHUs 3a1a4K; TIOHUMaHHUe
3HAaYMMOCTH MaTeMaTHUKU B U3YYCHUHU MPUPOIHBIX M OOLIECTBEHHBIX MTPOIIECCOB U
SBJICHUI; yMEHHUE paclo3HaBaTh MIPOSBICHNUE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
yYMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUICKON U
MHUPOBOW MaTEMaTUYECKON HAYKHU

IlepeyeHnb 3Jj1eMEHTOB collep:KaHus, poBepsieMbix HA EI'D mo maremaTtuke

Kon
1

1.1
1.2
1.3
1.4
1.5

1.6
1.7

1.8
1.9
2
2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

[IpoBepsiemMbIil 2IEMEHT COAEpKaHUS

Yucna u BBIYUCICHUS

HatypanbHble u niensle yncna. [Ipu3Haky JenMMoCTy HEabIX YUCE
Pannonanbubie yncina. OOBIKHOBEHHBIC U ACCATUYHBIC APOOU, TIPOIICHTHI,
OCCKOHEYHBIC TTEPUOANIECKUE APOOH

Apudmerndeckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudMeTHIecCKuMu
KOPHSIMU HAaTypaJIbHOM CTENEHU

Crenens c 1enbIM nokaszaresieM. CTeneHb ¢ pallMOHAIbHBIM TOKA3aTeIEM.
CBoiicTBa cTENEHU

CuHyc, KOCUHYC U TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTaHI€HC YHCIIOBOTO apryMEHTa

Jlorapudwm yucna. JlecaTuaHbIe U HATYPATbHBIC JTOTApU(HMBI
HetictButenbHble uncia. ApudMEeTHIECKUE ONEepaIlii C IeUCTBUTEIBHBIMU
yucnamu. [IpuGnmkeHHbIe BEIUMCICHHMSI, IPaBUIIa OKPYTJICHHUS, IPUKHUIKA U OIICHKA
pe3yapTaTa BEIYUCICHUN

[IpeoOpazoBanue BbIpaeHUI

KommiekcHble uncna

YpaBHEHUs U HEPABEHCTBA

[lenbie 1 IpOOHO-paLIMOHANBHBIE YPAaBHEHHS

Uppanmonanbubie ypaBHEHUs

TpuronomeTpudeckue ypaBHEHHs

[TokazarenbHbIC U JTOTapUDMUYECKUE YPABHEHUS

[{enbie u 1poOHO-pallMOHATbHBIE HEPABEHCTBA

Hppanunonaibable HEpaBEHCTBA

[ToxazarenbHble U Torapu(pMUUECKHE HEPABEHCTBA

Tpuronomerprueckue HEpaBEHCTBA

CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeuTenb MaTPUILbI
OyHKIWH U TpaduKu



3.1

3.2

33

34
3.5
3.6

3.7
3.8

4.1
4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynknus, crocoosl 3ananus yskuu. ['padux pyrknuu. B3anmuao oOpaTHbie
¢ynkuuu. YetHsle 1 HeueTHbIe QyHKIMU. [leproanueckue GpyHKIuMI
OO6nacth onpeesieHnsl 1 MHOXKeCTBO 3HaueHui GpyHkimu. Hynmm dyHkmmm.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHU.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMU. Hanbosnbiiee 1 HanMeHblee 3HaueHne
(GYHKIHU Ha TPOMEXKYTKE

CrenenHas (yHKIHS C HATYPAJIBHBIM U LIETBIM MOKa3arenaeM. Ee cBoiicTBa 1
rpa¢uk. CBoiicTBa U rpauK KOpHS N-0i CTETIEHU

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu

[oxa3zaTtenpHast u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U I'paduKu
Touku pa3peiBa. AcuMnTOoTH rpadukoB GyHKIHH. CBOWCTBA (HYHKIIUH,
HETPEPHIBHBIX HA OTPE3Ke

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN

Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX MPOLIEHTOB

Hayana maremaTndeckoro aHanunsa
[IpousBoanas ¢pynkuuu. [IponsBoaHbIE 31€MEHTAPHBIX (PYHKITHI
[IpumeHeHne MPOU3BOIHON K UCCIIeIOBaHUIO (DYHKIIMA HA MOHOTOHHOCTD U

9KCTPEMYMBI. HaXO)KI[GHI/Ie HanOOJIBIIET0 U HAUMEHBIIIETO 3HAUYCHUS (bYHKHHH Ha

OTpE3Ke
[TepBoobOpasnas. UaTerpan

MHoxecTBa U JIOTHKa

MHoecTBO, Onepaluy HajJ MHOXKecTBaMu. J(narpamMmel Ditnepa — BenHa
Jloruka

BeposTHOCTb U cTaTucTHKa

OnucarenpHas CTaTUCTHKA

BepostHocTh

KomMmOunaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsimMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

MHOrorpaHHUKH

Tena v MOBEpXHOCTH BpAILEHUS

KoopauHatsl 1 BEKTOPBI



YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA3OBATEJIbHOI'O ITIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1. MopaxoBuu A. I'. Anre6pa 1 Hayana MaTematndeckoro ananusa. 10 kimace. B2 4. Y. 1.
VYuebnuk 11 o01eo0Opa3zoBaTeabHbIX YUpexkaeHUH (MpouibHbIN ypoBeHb). - M.: MHeMo3uHa,
2011.

2. Mopakosud A. I'. Anrebpa u Hadayia MaTeMarudeckoro anaimsa. 10 kmacc. B 2 4. Y. 2.
3amauHuK A1 0011e00pa30BaTeNbHBIX YUPESKICHUN (TPO(UIBHBIN YPOBEHB). - M.:
Mmuemo3suna, 2011.

3. Aranacsu JI.C., Byry3os B.®. Kagomues C.b. u ap. I'eomerpus, 10-11. YueOuuk ams
o01eobpazoBaTenbHbIX yupexaenuid.- M.: [Ipocsemenne, 2010.

4. Mopaxosuu A. I'. Anre6pa u Hayana MaTematudyeckoro ananusa. 11 kmace. B2 4. Y. 1.
VYuebnuk 15 o01eo0pa3oBaTenbHbIX YUpexkaeHuid - M.: Muaemosuna, 2011.

5. Mopakosuy A. I'. Anrebpa u Hauana mareMaTHueckoro ananusa. 11 kimace. B 2 4. Y. 2.
3aauHuK A1 00111e00pa3oBaTeNbHBIX yUpexkaeHu . - M.: Muemo3una, 2011.

6. MaremaTtuka. TpeHUPOBOUYHBIE TEMATUYECKUE 3aJaHUS IOBBIIIEHHON CIOKHOCTH C
OoTBeTaMu JJig NoATOTOBKH K EI'D u k Apyrum ¢opMam BBITYCKHOTO U BCTYMUTEIBHOTO
sk3amenoB / coct. .. Kosanesa, T.U. By3ynuna, O.JI. be3pykosa, FO.A. Po3ka —
Bonarorpaa: Yuurens, 2005;

7. T.B. Hopodees, '.K. Mypasun, E.A. CenoBa COOpHUK 3aJaHH JJIs1 IOJATOTOBKH U
MPOBEICHUS MUCHMEHHOTO dK3aMeHa 1Mo MateMaTuke (Kypc A) u anredpe v Havaigam
aHanuza (kypc B) 3a kypc cpeaneit mkonst. 11 xia. M.,Apoda, 2004;

8. @.0. JIpicenko Martematuka EI'D —2007, 2008. YueOHO-TpeHUPOBOUYHBIE TECTH. — POCTOB-
Ha-Jlony: Jlernon;

9. ®©.0. JIsicenko Tematuueckue tectbl. Marematuka EI'D —2007, 2008. — PoctoB-Ha-/loHy:
Jleruon;

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Anre0Opa u Hauaja aHalIHM3a: METoau4YecKoe mocodue st yaurtens / A. I'. Mopakosud. — M:
Mmuemo3suna, 2012

2. Anrebpa. [Toypounsie tuiansl o yueOHuky non pepakuueir A. H. Konmoroposa 10 kiace/
coct. T. JI. Adanacwesa, JI. A. Tanununa-Bonrorpaa: Yuutens, 2010

3. AdanacneBa T. JI., Tanununa JI. A. AnreOpa n Hauana aHanusa. 11 kigacc: moypouHsie
manel o yaeOnuky A. H. Konmoroposa u np. — Boarorpan: Yaurens, 2008.

4. I'eomerpus. [Toypounsie mnansl mo yueOnuky JI. C. Atanacsina, B. @. byty3oga, C. b.
Kanmommera u ap./T". . KoBaneBa-Bonrorpan: Yuurens,2005

S. I'eometpus. 7-11 kimaccsl: pa3BepHYTOE TEMaTUUECKOE IIaHUpoBaHue. ba3oBblii 1
npo¢uibHelid ypoBens. Jlunus JI. C. Atanacsna/ aBt.-coct. T. A. Canosa.-Bonrorpan:
VYuurenp

6. JugakTrueckre Matepuaibl o anredpe u Havanam ananuza s 10 kmacca / b. M. VBnes,
C. M, Caaksn, C. U. IBapudypxa.- M.: IIpocsenienue, 2006

7. Jlugaktrueckne Marepuansl 1o reomerpuun  aiua 10 kmacca/ b, I. 3uB-M.:
[Ipoceemenue,2004

8. JlugakTHUecKue Marepuansl 1o anredpe u Havyanam aHanuza s 10 kimacca/ b. M. UBnes,
C. M. Caaksn, C. U. lBapudypr- M.: [Ipocsemenue, 1994

9. N3zyuenue reomerpun B 10-11 xinaccax/C. M. Caaksn, B. ®@. Byry3os- M.: IIpocBenienue,

2004



10. KonTtponbHO-u3MepuTenbHbie MaTepraibl. AnreOpa u Havana ananuza: 10 kmace/ A. H.
Pypykun- M.:BAKO, 2012

11. [Toypounoe mranupoBaHue no anredpe u Havanam ananusa 10 xmacc/O. B. Makaposa -M:
Oxk3amen, 2007

12. [Toypounsie pa3pabotku mo reomerpun 10 kmace B.A. SpoBenko MockBa «BAKO» 2006

roj

13. Paboune mporpammel mo anreOpe W Havanam MmareMarudeckoro aHammsa: 10-11 kmaccer/
coct. I'. 1. Macnakosa.- M: BAKO, 2012

14. COOpHMK HOPMATHBHBIX JOKyMEHTOB. Marematuka./ coct. O. JI. duempos, A. T.
Apxkanwes.-M.: Ilpoda, 2007

15. CamocrodaTenbHble M KOHTPOJbHBIE paboThl Mo anreOpe M HadanaMm aHanmuza i 10-11
knaccoB /A. I1. Epmosa, B.B. 'ono6opoasko - M.: Unekca, 2006

16. CamocrosTenbHble U KOHTPOJIbHBIE paboThl mo reomerpuu st 10-11 kmaccoB / A. IL
Epmosa, B.B. I'ono6opoasko - M.: Unekca, 2006

17. CnpaBounuk yuutens marematuku./ H. A. Kum -Bonrorpan: Yuurens, 2012.

18. TemaTudeckuii KOHTPOJIb 10 anredpe W HadanaMm ananuza. 10-11 kmaccer./JI. O.J/lenniena,
H. B. Kuproxuna, M. b. Munaiok- M.:Unatemnext-Lentp, 2005

19. HynmauneH FO. I1. AnreOpa u Hagana maremarudeckoro ananusa. 11 kinace. KonTponbHbie

pabotsl B HOBoM (hopmare.- M.: Untennexkt-Lientp, 2011.

20. 10.  KosaneBa I'. . I'eomerpusa. 11 kmacc: moypounsle 1aHbel mo y4eOnwmky JI. C.
AranacsiHa u 1p.- Bonrorpan: Yuurens, 2012

21. Makaposa O. B. [ToypouHoe mianupoBanue 1o anredpe u Hadaiam aHanmza: 11 kiace: mo
yueoHuky A. H. Konmoroposa u ap.- M.: U3natenbctBo «2Ox3amen», 2008.

22. Pypykun A. H., MacnennukoBa U. A., Mummna T. I'. [Toypounsie pa3paboTku mo anredpe
u HadanaM aHanm3za : 11 kmace.-M.:BAKO, 2011.

23. Pypykun A. H. KorTponbHO-U3MepHuTENbHBIC MaTepuaibl. Anredpa n Hadana aHaimuza: 11
knacc.:- M.:BAKO, 2011

24.  Sposenko B. A.,Iloypounsie pa3zpabotku no reomerpuu: 11 xmacc.-M. BAKO, 2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HHTEPHET

—

Komnnekuust MmemuapecypcoB, 3JIEKTPOHHBIE 0a3bl TaHHBIX.

2. DneKkTpoHHBIE 00pa30BaTENbHBIC PECYPCHI:

e http://www.edu.ru - ®eaepanpHbiii moptan Poccuiickoe odpazoBanue

e http://www.school.edu.ru - Poccuiickuii 061ieo0pa3oBaTeIbHbIA MOPTAT

e www.lseptember.ru - Bce NpuiIoKeHUs K razete «1ceHTaops»

e http://school-collection.edu.ru — enunas koyekus MUGPOBBIX 00Pa30BATEIBLHBIX PECYPCOB
e http://vschool.km.ru Buptyansnas mkona Kupumna u Medonus

e http://mat-game.narod.ru/ MaTemaTHueckas THMHACTHKa

e http://mathc.chat.ru/ MaTemaTudeckuii KaneHg0CKOI

e http://www.kokch.kts.ru/cdo/ TectupoBanme online (5—11-¢ kiaccer)

o http://teacyer.fio.ru megarornyeckas Mmactepckas, ypoku B lHTepHeTe

e http://www.edu.secna.ru/main/ HOBbI€ TEXHOJIOTHH B 00pa30BaHUH

e http://www.uic.ssu.samara.ru/nauka/ myreBoguTens «B Mupe Hayku» U1 IIKOJIHHUKOB
e http://www.videouroki.net BUI€OypOKH MPE3CHTALINH K YPOKaM

e  http://present.griban.ru mpe3eHTaUU K ypOKaM

e http://nsportal.ru connansHas ceTb paOOTHHUKOB 00pa30BaHMs



http://www.edu.ru/
http://www.school.edu.ru/
http://www.1september.ru/
http://school-collection.edu.ru/
http://vschool.km.ru/
http://mat-game.narod.ru/
http://mathc.chat.ru/
http://www.kokch.kts.ru/cdo/
http://teacyer.fio.ru/
http://www.edu.secna.ru/main/
http://www.uic.ssu.samara.ru/nauka/
http://www.videouroki.net/
http://present.griban.ru/
http://nsportal.ru/

http://pedsovet.su pa3paboTKu ypOKOB, TPE3EHTALIUH, METOANIECCKUE MAaTEPHAITBI
http://www.uchportal.ru pa3paboTku ypoKoB, Ipe3eHTallu1, METOINIECKUE MaTEePHUaIIbI
http://metodisty.ru pa3paboTku ypoOKOB, IpPEe3EHTAIIMN, METOAMYECKIE MaTePHAITbI
http://www.rustest.ru henepaabHbIN EHTP TECTHPOBAHUS

https://resh.edu.ru poccutickas 35eKTpoHHas ITKOIA

http://www.school.edu.ru poccuiickuii o011e00pa3oBaTeIbHBINA TOPTAI
http://ege.edu.ru mopran uHOOpMAITMOHHON MOAACPKKH ENUHOTO rocy1apcTBEHHOTO
JK3aMeHa

https://ege.sdamgia.ru caliT moaAroToBKH K sk3aMeHaMm «Crnam ['A: perry EI'D»
https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika KT B
o0pa3zoBaHUH

http://alexlarin.net caiiT mMOATOTOBKH K dk3aMeHaM Anekcanzapa JlapuHa



http://pedsovet.su/
http://www.uchportal.ru/
http://metodisty.ru/
http://www.rustest.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://ege.edu.ru/
https://ege.sdamgia.ru/
https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika
http://alexlarin.net/
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