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HOACHUTEJIBHASA 3AIINCKA
HEJIN U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4YeCKOro aHalu3a» SBISETCS OJHUM U3 Haubojiee 3HAYUMBIX B
mporpaMMe CTapiieil mKOJbl, TOCKOJIbKY, C OJIHON CTOPOHBI, OH 0OecleunBaeT HHCTPYMEHTAIbHYI0 0a3y A
M3yYEHUsS] BCEX €CTECTBEHHOHAYYHBIX KyPCOB, a C JPYrol CTOPOHBI, (POPMHUPYET JIOTHUECKOE M abCTpaKTHOE
MBIIIJICHHE yYalluXcsl Ha ypOBHE, HEOOXOAMMOM JMJisi OCBOEHUS MH(POpPMATHKH, OOIIECTBO3HAHUSA, UCTOPHH,
CIIOBECHOCTH W JAPYTMX TUCHMIUIMH. B pamMkax JaHHOTO Kypca ydYamiudecs OBJIAJCBAIOT yHHBEPCAIBHBIM
SI3BIKOM COBPEMEHHOI HayKu, KOTopas (opMyIupyeT CBOM JOCTHKEHHUS B MaTeMaTu4eckoii popme.

Kypc anrebpel 1 Hauyanm MaTeMaTHYECKOrO aHajin3a 3aKja/bIBa€T OCHOBY Ui YCIEIIHOTO OBJaJICHUs
3aKOHaMH (U3MKHM, XUMHUHM, OWOJIOTUH, TIOHMMAHUS OCHOBHBIX TEHJACHIUH pa3BUTHA HKOHOMHKH U
OOIIECTBEHHON JKHU3HM, IIO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IUGPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JJIS JaJbHEHIIEero oopa3oBaHusl U B MOBCEIHEBHON XU3HU. B TOXe
BpeMsl OBJa/ieHHe aOCTPAaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLIMSAMH aireOpbl ¥ MaTeMaTHUYeCKOIro
aHamM3a pa3BUBaeT YMEHHE HAaxXOIHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTUHHOCTb, JIOKa3bIBAaTh
YTBEP)KICHUSI C TOMOIIBI0O MHAYKIUHM M PpacCykJaaThb JEOyKTHUBHO, HCIOJIB30BaTh 00001IeHne H
KOHKPETHU3aINI0, a0CTparupoBaHue U aHAJIOTHIO, JOPMUPYET KPEaTHBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xozme u3yuenust kypca «AnreOpa ¥ Havajga MaTEeMaTHUYECKOTO aHAJHM3a» ydalluecs MOIy4aroT HOBBIN
OIBIT PELICHHUs MPUKIAJHBIX 33734, CAMOCTOSTEIBHOTO IMOCTPOCHHUS MAaTEMaTHMYECKHMX MOJENeH peaslbHBIX
CUTyallud, WHTEPOpPETAMU TIOJYyYEHHBIX PpELICHUH, 3HAKOMSITCS C MpUMEpaMH  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MPUPOAE, HAyKe W MCKYCCTBE, C BBINAIOIIMMUCS MATEMaTHUYECKUMH OTKPBITHSAMU U HX
aBTOpaMH.

Kypc oOmajmaer 3HaUMTENbHBIM BOCIMTATENbHBIM IOTEHIIMATIOM, KOTOPBIH pealn3yeTrcs Kak duepes
y4eOHBI MaTepHall, COCOOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4Yepe3 CHernuduxy
y4eOHOH JesTeIbHOCTH, TPeOYIomEell MpPOAOIKUTEIbHON KOHIIGHTPALMH BHUMAaHHSA, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJIy4YE€HHBIN pe3ybTarT.

B ocHoBe mMeronuku o0yueHus anredbpe M HavyajlaM MaTeMaTHYECKOTO aHAIM3a JISKUT JIeATeTbHOCTHBIN
NPUHIUT O0yUYECHHS.

B crpykrype Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO aHAINM3a» MOXKHO BBIICIUTH CIEAYIOIIUE
coJiep)KaTebHO-MeToquueckre JuHuu: «Yucna u BeuUCIeHUs», «DyHKIUU U Trpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmaremaTnueckoro asanmsza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEPKaTENbHO-METOMYECKHE JIMHUU W3YYaroTcsl Ha MPOTSHKEHHH JABYX JIET OOy4YeHHs B cTapiled IIKoJie,
€CTECTBEHHO JOTOJIHAS JAPYT Apyra M IMOCTENEHHO HACHIIIAsACh HOBBIMM TeMaMU M pas3jieiaMu. MOXKHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JaHHBIA KypC SBISIETCS WHTETPAaTHUBHBIM, IOCKOJBKY OOBEOUHSET B cebe
coJiepKaHre HECKOJIbKUX MAaTeMAaTHUYECKUX JUCIHIUINH, TAKUX Kak anreOpa, TPUrOHOMETPUS, MaTeMaTHIECKUI
aHaJIU3, TEOpUS MHOXECTB, MaTeMaTHuecKasi jJjoruka u ap. [lo mepe Toro, kak ydamuecsl OBJa/eBalOT BCE
Oosiee MIMPOKUM MATEMaTHUECKUM allapaToM, y HUX IOCIIEAOBATENFHO (OPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MaTeMAaTUYECKyI0 MOJENIb pPEalbHOM CHUTyallud, MPUMEHSATh 3HAHUS, IOJY4YEHHbIE MpPH
M3yYEHUH Kypca, Ul PEIICHUS CaMOCTOSTENbHO C(HOPMYITUPOBAHHOM MaTeMaTHYeCKOH 3ajauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeToAnYecKass TUHUA «Yucna ¥ BBIYMCICHUS» 3aBepuiaeT (POPMUPOBAHHME HABBIKOB
WCIIOJIH30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM ImIKoJie. B cTapmieli mkosie ocoboe
BHUMaHHE YyaAenseTcs (OPMHPOBAHUIO HABBIKOB PpAIlMOHAIBHBIX BBIYMCICHUH, BKJIIOYAIONIMX B cels
UCIIOJIb30BaHUE Pa3IMuYHbIX (OpPM 3amucu 4YKciia, YMEHHUE JelaTh NPUKUIKY, BBIMOIHIATH HPUOIMKEHHBIE
BBIUUCIICHUS, OLCHMBATH YHCIOBBIC BBIpKEHHs, paboTaTh ¢ MaTEeMAaTHYECKMMU KOHCTAaHTaMH. 3HAKOMBIE
YYalUMCSi MHOKECTBA HATYpaJIbHBIX, UENbIX, PAIMOHAIbHBIX M JEHCTBUTENBbHBIX YHCEN JOIMOJIHSAIOTCS
MHOXKECTBOM KOMIUJIEKCHBIX YHCeld. B KaXIOM M3 3THX MHOXXECTB PAacCMaTPUBAIOTCS CBONCTBEHHBIE €My
creruQpuUecKue 3a1a4 U ONepalnu: JeJIeHNne HaIlello, ONIEPUPOBaHIE OCTATKAMU Ha MHOXECTBE LIEIbIX YHCET;
0ocoOble CBOWCTBA pPAlMOHAJIBHBIX M HUPpALMOHAIBHBIX YHCEN, apu(METHUECKUue Omepalmu, a TakKe
U3BJICYCHHE KOPHA HATypaJlbHOM CTEEHH HAa  MHOXECTBE KOMIUIEKCHBIX 4Hcel.  braromaps
MOCTIeIOBATEIbHOMY PACIIMPEHUIO Kpyra HCIOJb3yeMbIX 4YHCET M 3HAKOMCTBY C BO3MOXKHOCTSMHU HX
MPUMEHEHUS AJIs pelIeHHs PAa3IMYHBbIX 3a/1ad (GopMHpyeTcs NpeCTaBICHHE O €IMHCTBE MATEMaTUKU Kak
HaAykKu U e€ poJiM B TOCTPOCHHHM MOJENEH peaJbHOro MHpa; IIHPOKO HCIONB3YIOTCS 0000IeHe u
KOHKpETH3aIusl.
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Jluausa «YpaBHEHUS U HEPAaBEHCTBAa» PeaU3yeTcs Ha MPOTSKEHUM BCcero oOydyeHMs B cTapliei mIKole,
IIOCKOJIBKY B Ka)x70M paszzene IIporpaMmel peycCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1a4. B pesynbrare
y4aluecs: OBIAACBaOT Pa3InYHbBIMU METOAAMH PEIICHUS PALMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
Jorapu(MUUECKUX M TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TAKXKE 3a]ad, COJEpKalluX
napameTpel. [lomyuyeHHble yMEHMsS IIMPOKO HCHONB3YIOTCS IPU HUCCIEAOBAaHMM (YHKIMH € HOMOILBIO
MPOM3BOJIHOW, MPU pEIICHUM MNPHUKIATHBIX 3a/7ad M 33/7a4 Ha HAaXO0XJIEHHE HaWOOJBIIUX M HAUMEHBLIMX
3HaueHud QyHkuuu. [laHHasg cojepxarenbHas JIMHUS BKJIIOYAaeT B ceds Takxke (opMHUpOBaHHE yMEHUH
BBIMIOJIHATH  pacy€Tel 1o  (opmynam, NpeoOpa3oBaHHs  PAlMOHAIBHBIX,  HPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TaKKe BBIPAXKEHHUH, COAEpXkalluX CTeneHW M jorapudmsl. braaronaps
M3YyYEHUIO aireOpandyeckoro MaTepuala NpPOMCXOOUT JajbHEHIIee pa3BUTHE aJITOPUTMHUYECKOTO U
a0CTPaKTHOIO MBILIUIEHUS] y4Yaluxcs, (OPMHUPYIOTCSI HaBBIKM JETyKTHBHBIX pacCyAeHUH, paboTel ¢
CHUMBOJIbHBIMH (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BU/I€ PaBEHCTB U HEPABEHCTB.
Anre6pa npennaraet 3¢ (peKTUBHbIC HHCTPYMEHTHI JUIsl pEIIEHUs TPAaKTUUYECKUX U €CTECTBEHHOHAYUYHBIX 3a]1a4,
HarJIsiJHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-Metoandeckass JUHUA «DyHKIMH W TpauKH» TECHO MeperieTaeTcss ¢ APYyTUMHU
JUHUSAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3aJaéT MOCIEA0BaTENbHOCTh U3YUEHHs MaTepuaia. M3yuenue
CTENEHHOH, MOKa3aTeIbHOM, JOrapupMUUECKOH U TPUTOHOMETPUUECKUX (DYHKIHMH, UX CBOMCTB M Ipa(UKOB,
UCTIONBb30BaHNe (YHKIMHA ISl PEeHmIeHHs 3a/Jad U3 JIPYTHX yYeOHBIX NMPEIMETOB M PEANbHOW >KU3HHU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKUM aHAJIN30M, TaK U C pelIeHUEM ypaBHEHUI u HepaBeHCTB. [Ipu 3Tom Gosnbiioe
BHUMaHHE yAeseTcs (OpMHUPOBAHMIO YMEHHUS BBIpaXaTh (HopMyllaMH 3aBUCUMOCTH MEXKAY Pa3IAIHBIMH
BEJIMYMHAMH, HCCIEI0BAaTh MOJY4YeHHble (DYHKIMH, CTPOUTh MX rpaduku. Martepuan 3Toi cojiepiKaTenbHOM
JIMHUM HalleJIeH Ha pa3BUTHE YMEHUN M HAaBBIKOB, O3BOJISIONIMX BhIpaXaTh 3aBUCHUMOCTH MEX]y BEIMUYUHAMU
B pa3lM4yHOM (opMme: aHATUTUYECKOH, rpaduueckoil u cioBecHOHW. Ero usyueHuwe crnocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHUS, CTIOCOOHOCTH K 0000IIEHHUIO M KOHKPETH3AINHY, HCTIOIB30BAHUIO AaHAJIOTHIA.

ConepxarenpHas nuHus «Hagama mareMaTndyeckoro aHaiau3a» IO3BOJISET CYIIECTBEHHO pACIIUPUTH
Kpyr KaKk MaTeMaTU4eCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYMHBIX IIKOJIbHUKAM, TaK KaK Yy HHUX MOSBISIETCS
BO3MOKHOCTh CTPOUTH TPaQUKH CIOXKHBIX (DYHKIUH, onpeaensT UX HauOOJbIINE U HaUMEHbIINE 3HAUYCHUS,
BBIUUCIIATh TUIOMAAN (GUryp W OOBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHHs TmporeccoB. JlaHHas
coJlep/KaTeNbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH IIOCTPOEHUS MaTEMaTHYECKHX MOJENEH peallbHbIX
CUTyallud, TIO3BOJISIET HAXOAWTh HAWJIYy4llle€ peUIeHHEe B MPUKIAAHBIX, B TOM YHCIE COLHAJIbHO-
HSKOHOMHMUYECKHUX, 33aJayaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOrO aHalu3a CIIOCOOCTBYET pPa3BUTHIO
abCTpakTHOTO, (OPMATBLHO-IIOTUYECKOTO U KPEATHBHOTO MBIIUICHUS, (POPMUPOBAHHUIO YMEHHUI Pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTEMAaTHKM B HAyKe, TEXHUKE M MCKYCCTBE. Y4allMecs Y3HAIOT O BBIJAIOIIUXCS
pe3yJbTaTax, MOJYyYSHHBIX B X0JI€ Pa3BUTHUS MAaTEMATHKH KaK HayKH, U 00 X aBTOpax.

ConepxaTenbHo-MeToAnYecKast JTMHUS «MHOXKeCTBAa M JIOTUKa» BKIIOYAEeT B Ce0sl JIEMEHTHI TEOPUH
MHOKECTB U MaTEMaTHYECKOH JIOTUKH. TeopeTHKO-MHOKECTBEHHbIE MPEJICTABICHUS TPOHU3BIBAIOT BECH KYpPC
IIKOJBbHOM MaTeMaTUKU W MpeJlaraloT Haubojee YHUBEPCAIbHBIM SI3bIK, OOBEAMHSIOUIMA BCE pa3elibl
MaTEeMaTUKU U €€ NMPUJIOKEHUM, OHU CBS3BIBAIOT pa3Hble MAaTEMaTHMYECKHUE TUCIUIUIMHBI U UX MPUJIOKEHHUS B
enuHoe 1enoe. [IoaToMy BaXkHO JaTh BO3MOXHOCTH LIKOJIBHUKY ITOHMMATh T€OPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKH U MCIIOJNb30BaTh €0 JUIsl BHIPAKEHUSI CBOUX MbIcied. [[pyruM BaXKHbIM MPU3HAKOM
MaTeMaTUKU KaK HayKH CJeQyeT IpHU3HATh CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBAaHMH M CII€ZIOBAaHHE
OTnpeAeNEéHHBIM IPaBUIaM TOCTPOECHUS JOKA3aTENIbCTB. 3HAKOMCTBO C 3JEMEHTAMHM MaTeMaTHUYeCKOMN JIOTUKU
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS YYallUXCsl, MO3BOJISET UM CTPOUTHh CBOU PacCyXICHHs Ha
OCHOBE JIOTHYECKHX MPaBUII, POPMHUPYET HABBIKA KPUTUIECKOTO MBIIIIJICHHUSI.

B kypce «AnreGpa um Havajga MaTeMaTHYECKOTO aHAJINW3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYECKOTO
MOJIETUPOBaHUs, KOTOpbIE MpPHU3BaHbl CHOCOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJeen
peanbHBIX CHUTyalUid, UCCIENOBaHMSA 3TUX MOJEIEeH C MOMOUIbI0 ammapara aiareOpbl U MaTeMaTHYecKOro
aHaJIM3a, MHTEPIPETAlUM IOJYUYEHHBIX pe3yibTaToB. Takue 3a/JaHusl BIUIETEHbl B KAaXKIbIH U3 pPa3/eiioB
IIporpaMMsl, TOCKOJIBKY BECH MaTe€pHall Kypca IUPOKO MCIONb3YyeTcs AJI PEeLIeHUs NPUKIaaHbIX 3anad. [lpu
peIICHNH pealbHBIX NPAKTUYECKUX 3a7ad ydalluecs pPa3BHBAIOT HAOIOJATEbHOCTh, YMEHHE HaXOIHWTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCHOJIb30BATH AHAJIOTHIO, 0000IIaTh U KOHKPETU3MPOBATH IMPOOIEMY.
JlesiTenbHOCTh 0 POPMHUPOBAHUIO HABBIKOB PEIICHMS MPUKIIAIHBIX 33]]a4 OPTaHU3yeTCsl B IPOLIECCE U3yUEHUs
BCEX TeM Kypca «Anredpa 1 Hayaja MaTeMaTUYECKOrO aHATIN3ay.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuebHomy muiany B 10 —I11 kmaccax wusywaercss yueOHbIM Kypc «Aurebpa M Hayana
MaTEeMaTHYeCKOT0 aHaIHN3a», KOTOPBI BKIIOYAET B ce0sl CIIeIyIOIINe OCHOBHBIE Pa3ielbl coaepxkanus: «Uucna
Y BBIYUCIICHHS», «YpaBHEHUS B HepaBeHCTBay, «DyHKINHU U Tpadukm», «Hayama MaTeMaTHUECKOTO aHAIH3aY,
«MHOK€eCTBa U JIOTHKAY.

B YyeOHoM mnaHe Ha M3ydeHHE YIIIyOIEHHOTO Kypca ainreOpbl M Havyal MaTeMaTUYecKOro aHajiu3a B
10—11 xmaccax oTBOAUTCS HE MEHee 4 y4eOHBIX YaCOB B HEJIETIO B TEUCHUE KaXKIOTO To/la 00yUYeHHs, BCETO 3a
nBa roaa oOydeHus — He MeHee 280 yueOHbBIX YacoB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O IIPEJMETA «AJITEBPA H
HAYAJA MATEMATHYECKOI'O AHAJIU3A»

OcBoenne yueOHOro mpeamera «Anredpa U Hauajga MaTeMaTHYECKOTO aHaJIN3a» JIOJKHO 0OecreynuBaTh
JOCTIDKEHHE Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHs CICAYIOMUX JUYHOCTHBIX, METANpeIMETHBIX H
MPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIudHOCTHBIE Pe3yIbTaThl OCBOSHUS IPOTPAMMBI YI€OHOTO MpeaMeTa «MaTreMaTuKa» XapaKTepU3yrTCs:

I'paxxaHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIMH 00yYaOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOI'O 4JICHA
poccuiickoro oOImiecTBa, MPEICTaBICHUEM O MaTeMaTH4YECKMX OCHOBaX (DYHKIMOHUPOBAHUS Pa3TUUYHBIX
CTPYKTYp, SBIICHUH, TMpOLEAYp TpaKAaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W TMp.), YMEHHEM
B3aMIMO/ICHCTBOBATH C COIMATBLHBIMUA MHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKITHUSIMHU M HA3HAYCHUCM.

[laTpuoTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHUCKON TPAKIAHCKOW MICHTUIHOCTH, YBAXKCHUS K MPOIIJIOMY U HACTOSIIIEMY
POCCUICKOM MaTeMaTUKH, LIEHHOCTHbIM OTHOLUEHHEM K JOCTHKEHUSM POCCHUICKUX MaTeMaTUKOB U
POCCHIICKOM MaTEMATHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHHUI B JPYrHMX HAayKaX, TEXHOJOTHSX,
cdepax IKOHOMHUKH.

JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapoaa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUSA, STUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM JIOCTH)KCHHI HayKu |
JeSTeNIbHOCThIO YYEHOT0; OCO3HAHHEM JIMYHOTO BKJIAJ1a B IOCTPOCHUE YCTOMUHUBOTO Oy IyIIero.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOUas SCTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/a4, pEUIeHWH, pPACCYKIEHUM; BOCIPUHMMYMBOCTBIO K MaTEMaTHYECKUM AacleKTaM pa3IMYHbIX BUIOB
HCKYCCTBa.

PU3NYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHUeCKUe 3HAHUS B UHTEpecax 3J0pOBOTO U
Oe3omacHOr0 oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0pPOBBIO (370pOBOE THTAHHE,
cOQTAaHCHPOBAHHBI PEXUM 3aHATHH W OTAbIXa, pEryJspHas (u3nudeckas AaKTUBHOCTB); (PU3UUECKOTrO
COBEPILIEHCTBOBAHUS MIPH 3aHATHUIIX CIIOPTUBHO-03/I0POBUTENILHOMN JAESATEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWs; HMHTEPECOM K pasludHbIM cdepam
npodeccroHaNbHOM eATeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ MPHJIOKEHUSMU, YMEHHEM COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymyiiel npodeccuu u peann3oBbIBaTh COOCTBEHHBIC )KH3HEHHBIC TJIAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHYecKOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEU KHU3HU;
TOTOBHOCTBIO K AKTUBHOMY YUYaCTHUIO B PELIEHUU MPAKTUYECKUX 33]]a4 MaTeMaTHYECKOI HApPaBJIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYJIbTYphl, TOHUMAHUEM BIMSHUS COIMATIbHO-3KOHOMHYECKHUX
MPOLIECCOB HAa COCTOSHUE TMPUPOAHOW U COIHUAIBHON Cpebl, OCO3HAHUEM TIJI00AJbHOTO XapakTepa
9KOJIOTUYECKUX MpoOJeM; OpUEHTAIMed Ha NMPUMEHEHHE MaTEeMaTHYCCKUX 3HAHWM Ui pelieHus 3a7ad B
o0JacTl OKpY’Kalollel Cpelbl, MIAHUPOBAHUS IOCTYNKOB U OICHKM WX BO3MOXHBIX MOCIEACTBUIN s
OKPYKaIOIIEH CPebI.

LleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HayKH U
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OOIIECTBEHHON MPAKTUKHU, TTOHHMMaHUEM MaTeMaTU4YeCKOM HayKH Kak c@epbl 4elOBEYECKOW AesITeIbHOCTH,
9TamoB €€ pa3BUTHS M 3HAYUMOCTU [UIsl Pa3BUTHS IUBUIM3AIUU; OBJIAJCHUEM S3BIKOM MATEMaTHKU U
MaTeMaTHYeCKON KyJbTYpOW KakK CPEICTBOM IO3HAHMSI MHPA; TOTOBHOCTBIO OCYIIECTBISTH MPOEKTHYIO U
HCCIIeIOBATENLCKYIO JeSTeIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenmeTHble  pe3ysbTaThl  OCBOEHHS  IporpaMMbl  ydeOHOro nmnpeamera «MaTtemaruka»
XapaKTepU3yIOTCS OBJAJCHUEM VHUBEPCANbHbIMU  NO3ZHAGAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeliCEUAMU, YHUBEPCANbHLIMU PE2YIAMUGHBIMU OeUCMEUIMU.

1) Vuusepcanvnvie noznasamenvuwie oeiicmsus, obecneuusarom gopmuposanue 6a306bix KOSHUMUBHBIX
npoyeccog odbyuarowuxcs (oceoenue Memooo8 NOSHAHUA OKPYHCAIOULe20 Mupa; NpUMeHeHue J02U4ecKux,
uccie0o8amenbCKux onepayuti, ymeHuii pabomams ¢ uHgopmayue).

ba3oBble JOorMYeCcKHe ICUCTBUS:

® BHIABJISITH W XapaKTEPHU30BaTh CYIIECCTBECHHBIC TPU3HAKKM MAaTEMAaTHYECKHX OOBEKTOB, TOHATHUH,
OTHOIICHUN MEXIy MOHATUSAMHU; (OPMYIUPOBATH OMPENCICHUs MOHITHUIN; yCTaHABIWBATh CYIIECTBEHHBIN
MpHU3HAK KJIacCHU(PHUKAIIUN, OCHOBAHUS Il 00OOIICHHS U CPAaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHAIIN3a;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPa30BHIBATH CYXKICHHS: YTBEPAUTEIbHbIC U OTPULATENbHBIC,
eIMHUYHBIC, YaCTHBIE U O0IINE; YCIOBHBIE;

® BBLISIBJISATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEYUS B (paKTaxX, NaHHBIX,
HAOIIOJICHUSX U YTBEPKACHUSX; PEATIaraTh KPUTEPUHU JJIs BBISIBICHHS 3aKOHOMEPHOCTEH U IPOTHUBOPEHHIA;

® JIeNaTh BHIBOJIBI C HCIIOIH30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX M HHIYKTUBHBIX YMO3aKIIOUCHUIH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAaMOCTOSITENIBHO JIOKA3aTeNbCTBA MaTEeMAaTHUYECKUX YTBEpXKIEHUN (TmpsMble ©U  OT
MPOTUBHOTO), BBICTPAUBATh APryYMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIC CY)KICHHS U BBIBOIBI,

® BBIOMPATH CIIOCOO perieHus: y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMS, BEIOMPATH
HauboJee MOAXOAIUN ¢ yIETOM CAMOCTOSTETIFHO BBIACIIEHHBIX KPUTEPHEB).

basoBebie riccae1oBaTenbCcKue ACUCTBUS:

® HCIOJB30BaTh BOMPOCHI KaK HCCIEIOBATENHCKUNA WHCTPYMEHT MO3HAHUS, (POPMYIHUPOBATH BOMPOCHI,
¢dbukcupyomue MNpoTUBOpEeUne, MpoOlieMy, YCTaHABIMBATh HCKOMOE M JlaHHOE, (OpPMHUpPOBATH THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® IIPOBOJAMUTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, HCCIEIOBAaHUE IO YCTAHOBJICHUIO
0CcO0EHHOCTEH MaTeMaTHYeCKOro 0OBEKTA, SIBICHHSI, POLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIY OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMH;

® CaMOCTOSITENILHO (hOPMYIIUPOBATH 0OOOIICHUS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEICHHOTO HAOMIOICHNUS,
UCCIIeIOBaHMS, OIICHUBATh JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YIbTaTOB, BHIBOJOB U 0000IICHHUI;

® [IPOrHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECcca, a TAKKE BBIIBUTaTh MPEIIOI0KEHUS O €r0 pa3BUTHH
B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanmeii:

® BBLIIBJIATH JAeUIUTEI MHPOPMAITUH, JAHHBIX, HCOOXOJAUMBIX ISl OTBETa HAa BOMPOC W IS PEIICHUS
3aJauu;

¢ BEIOMpaTh WHPOPMAIMIO U3 UCTOYHUKOB PA3THYHBIX THIOB, aHATH3UPOBATH, CUCTEMATH3UPOBATH U
MHTEPIIPETHPOBATH HH(POPMAIIHIO PA3IUYHBIX BUIOB M (POPM MpeCTaBICHUS;

® CTPYKTypuUpOBaThb HH(GOpPMALMIO, TMPEACTaBIATh €€ B pa3luyHbIX (opmax, HLIIOCTPUPOBATD
rpaduyecky;

® OIEHUBAThH HAJIEKHOCTD MH(POPMAIIUH IO CAMOCTOATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhvle KOMMYHUKamMUuGHble 0elticmsus, 00ecneqyusaiom c@hopmMuposanHoCmy COYUATbHIX
HABLIKOB 00YUAIOUUXCH.

OOmieHue:

® BOCIIPHHUMATH U (HOPMYITUPOBATH CYXICHUS B COOTBETCTBHH C YCJIOBUSMH U LEISIMUA OOIEHHS; SICHO,
TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS 1O X0y
peleHus 3a1a4i, KOMMEHTHPOBATH MOIY4YEeHHBINH Pe3yibTaT;

e B xoJe OOCYXXIEHHUS 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TeMbI, MPOOJIEMBI, peraeMoi
3aJ]auu, BBICKA3bIBaTh UJCH, HAICJICHHBIC Ha MOMCK PEIICHUS; COMOCTABIATh CBOU CYXICHHS C CYXKACHUSMHU
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APYTUX YYaCTHUKOB JMAOra, 0OOHapy>KUBaTh pa3jIndyKie U CXOJCTBO NO3MLUMI; B KOPPEKTHOU hopme
(GopMyIMpOBATh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

® IIPEACTaBIIATh PE3yJIbTaThl PELICHUS 3aJa4H, SKCIIEPUMEHTA, UCCIIEA0BaHMsI, IPOEKTA; CAMOCTOATEIBHO
BBIOMPATH (pOpMAT BBICTYIJICHHS C YYETOM 3a/1a4 MTPE3CHTAIIH U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHHYECTBO:

® TIOHUMATh M HCIOJB30BATh NMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJIbHOH pabOTHI MpH pENICHUU
y4eOHBIX 3aJay; MPUHUMATh I€Jb COBMECTHOH [EATENIbHOCTH, IUIAHUPOBATh OPIraHU3aLMI0 COBMECTHOM
paboThl, pacrpenenars BUAbI padoT, TOroBapuBaThCs, OOCYXAATh MPOLECC U Pe3yibTaT paboThl; 0000IATh
MHEHHMSI HECKOJIBKUX JIIOJIEH;

® y4yacTBOBaTh B TPYIIOBLIX (opMax paboTsl (00CYKACHUSA, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbB» U
T.I.); BBIOJHATH CBOIO 4YacTb paboOThl U KOOPAMHUPOBATH CBOU JICHCTBHS C JPYTMMU WIEHAMH KOMAaH[bI;
OLIEHMBAaTh KAaueCTBO CBOErO BKJIAJa B OOLIMM NMPOJYKT MO KPUTEPUSAM, C(HOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOJCUCTBUS.

3) Vuusepcanvhvie pecynamugnsle oelicmsus, obecneuusarom Gopmuposanue cMviClo8biX YCMAHOBOK

U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

CaMoopranuzarusi:

® COCTaBIISITh IUIAH, alTOPUTM PEIUICHUS 3a/adyd, BHIOUpaTh CIOCOO pEIICHUS C YYETOM HMMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yUETOM
HOBOI HH(pOpPMAITHH.

CaMOKOHTPOJIb:

® BJa/IeTh HaBbIKAMH [IO3HABaTENbHOM pe(dIeKCHHM KaK OCO3HAaHWS COBEpIIAEMbIX JCHCTBUM U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YyJIbTAaTOB; BIAJETh CIIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U
pe3yJsibTarta penieHusl MaTeMaTHICCKON 3a/1auH;

® IpEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH MpPHU PEUICHUM 3aJa4l, BHOCUTH KOPPEKTHBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, TAHHBIX, HAWIEHHBIX OIIHUOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pE3yJbTaTa ILEIH H YCJIOBUSAM, OOBSCHSATh HPUYUHBI JOCTHKCHHS WU
HEJOCTHIKCHHSI PE3YJIBTATOB IEATEIHLHOCTH, HAXOUTh OMIMOKY, JaBaTh OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

10 kaacce
Yuciaa ¥ BBIYUCJIEHUA

e (CBOOOMHO OMEPUPOBATH TMOHATHAMHU: PAlMOHATBHOE YHCIO, OCCKOHEYHAs MepHoauyYecKas Apoob,
MIPOLICHTBI; HUPPALMOHAIBHOE YMCIIO0; MHOXECTBA PALMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET; MOIYJb
JNEUCTBUTEIILHOIO YHCIIA.

e [IpumeHnsaTs ApoOU U MPOLEHTHI AJS PEIleHUs MPHUKIAJHBIX 3a/lay U3 Pa3jIMYHbIX OTpacieil 3HaHul u
peabHOM KU3HU.

o [lpumensTy npuOIMKEHHBIC BBHIYUCIICHUS, MPaBUJIA OKPYIJICHHS, MPUKHIKY M OILICHKY pe3yjbTaTa
BBIUMCIICHUH.

e (CBo0OOAHO oOmMEepUpOBaTh MOHITHEM: CTENEHb C IIEJIBIM IOKa3aTeJeM; MCIONb30BaTh MOIXOISIIYIO

dbopMy 3anucu AEHUCTBUTEIBHBIX YUCEI JJI PEIICHUS MPAKTUUECKUX 3a/1a4 U MPEICTABICHHS TaHHBIX.

CB00OHO OTIEpUPOBATH MOHATHEM: apU(METHUECKII KOPEHb HATypajIbHOW CTETICHH.

CB00OHO OTIEpUPOBATH MOHATHUEM: CTETIEHDb C PAIIMOHATHLHBIM MTOKA3aTEIEeM.

CB000OHO OTIepUpPOBATh MOHATUSAMU: JTOTapu(M YKCIa; IeCATUIHBIE U HaTypaJbHbIC JOrapu(MBbI.

CB00OHO OTIEpUPOBATH MOHATUSIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCIOBOTO apTyMEHTA.

OnepupoBaTh MOHATUAMU: APKCUHYC, ADKKOCHHYC U apKTaHT'€HC YMCIOBOTO apryMEHTa.

YpaBHeHMsI 1 HEPaBEeHCTBA
e (CB00OAHO OMEpPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPaBHEHUS
U YpaBHEHUS-CIIEICTBUS; PABHOCUJIbHBIE HEPABEHCTBA.
e [IpumMeHATH pa3aUyUHbIE METOMBI PEIICHUS PALMOHAIBHBIX M JPOOHO-pallMOHAJIBHBIX YpaBHEHUN;
MNPUMCHATH MCTOA MHTCPBAJIOB JJIsI pCIICHUS HCPABCHCTB.
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CB00OOIHO oOnepupoBaTh MOHATHAMU: MHOTOWIEH OT OJHOW MNEPEMEHHOH; MHOTOYIEH C LENbIMU
KO3 QUIIMEHTaMH, KOPHU MHOTOWIEHA; IPUMEHSATh JIeJICHHE MHOIOWIEHa Ha MHOTOYJIEH C OCTAaTKOM,
teopemy besy n teopemy Buera i pemenns 3amad.

CBoOOIHO oOmEepUpoBaTh MOHATUSMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla, OIpPEIeIUTENb
MaTpUIlbl 2 X 2 U €ro reOMETPUUYECKUN CMBICH; HMCIOJIb30BATh CBOMCTBA OmpeAeiuTens 2 X 2 s
BBIUHCJICHUS €T0 3HAUYECHHUS, IPUMEHATh ONPEACIUTEIN ISl PELICHUS] CUCTEMBbI JIMHENHBIX YpaBHEHUIL;
MOJEIUPOBATh pEaJbHbIE CUTYallUd C TIOMOINBIO CHCTEMBI JIMHEHHBIX YPaBHEHWM, HCCIEI0BATh
IIOCTPOCHHBIE MOJEIU C IOMOIIBI0 MAaTpULl M ONpPENEIMUTENEH, HHTEPIPETUPOBATh IOJYUEHHBIN
pe3ynbTar.

Hcnons30BaTh CBOMCTBA ACHCTBUIN C KOPHIMU I TPEOOpa30BaHUS BEIPAKCHHIA.

BoinonHATe 1mpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTEHNEHH C PpPalMOHAIbHBIM
IIOKA3aTEeJEM.

Hcnonb3oBath cBoicTBa JIorapuMoB 1 peoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKEHUH.

CBoOOIHO oOmepHpoBaTh MOHATHUAMHU: HPpPALMOHANBHBIC, TIIOKa3aTelbHbIE U JiorapudMuieckue
YPaBHEHMSI; HAXOJIUTh UX PEIIECHUS C TIOMOIIbIO PABHOCHIIBHBIX NIEPEXO0/I0B WIIM OCYLIECTBIISAS IPOBEPKY
KOpHEM.

IIpuMeHATb OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyJbl A NMpPeoOpa3oBaHHUsl TPUTOHOMETPUUECKUX
BBIPaKCHUM.

CB0OOIHO omepupoBaTh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHME; IPUMEHSITh HEOO0XOIUMBbIE
(bOpMyIIBI IS pEIICHUS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPAaBHEHUH.

MogenupoBaTh peajbHBIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS, YpPaBHEHUS,
HEpAaBEHCTBA 110 YCJOBMIO 3aJaud, MCCIEIOBATh MMOCTPOCHHBIE MOJEIM C MCIOJIb30BaHUEM ammapara
anreOpsl.

DOyHKUMH ¥ TPaPUKH

CB00OOIHO omepupoBaTh MOHATUSAMHU: (YHKLHMS, CIOCOOBI 3alaHus (PYHKUMH; B3aUMHO OOpaTHBIC
GyHKIMH, KOMOO3UIMA (QYHKIMA; TpaduK (QYHKIHMH; BBIIONHATH AJIEMEHTapHBIE NpeoOpa3oBaHUs
rpadukoB QyHKITHI.

CB00OOIHO ONEpHUPOBATH MOHATUSMH: O00JIACTh OMPEACICHUS U MHOXKECTBO 3HAUYCHHH (YHKIWHU, HYIH
(GYyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA.

CB0OOIHO oOmepHpoBaTh MOHATUAMHU: UYETHBIE W HEYETHBIE (YHKLUMH, NEpUOJUYEcKHe (DyHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (YHKIIMHM, MAaKCUMyMbl M MHHUMYMBI (DYHKIWH, HauOOJIbIIee W
HavMeHbIIee 3HaUYeHNEe (PYHKIMN Ha IPOMEXKYTKE.

CB00OOHO oOmepHpoBaTh MOHATHSMMU: CTENEHHass (YHKIMS C HaTypaJlbHbIM M IEJIBIM IOKa3aTeseM,
rpaduk cTeneHHON (QYHKIUH C HaTYpaJbHBIM M LIEJIBIM ITOKa3aTesieM; Tpaduk KOpHS n-0i CTETIeH! KakK
(byHKIMM 00paTHOW CTETIEHU C HATYPaJIbHBIM ITOKa3aTelIeM.

OnepupoBaTh TOHATUSAMH: JHHEWHAs, KBaJIpaTW4HAs M JIPOOHO-TMHEWHas (YHKIWH; BBITIOIHATH
AIIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX IPa(UKOB.

CBo0OOHO omepupoBaTh MOHATUAMU: MOKa3aTeldbHAs U Jorapumuueckas (yHKIHUH, UX CBOWCTBA H
rpaduKH; UCIOIB30BaTh UX TPa(UKH IS PELICHUS] YPaBHEHHUH.

CBoOogHO  omepupoBaTh  MOHATHAMHU:  TPUTOHOMETPHUYECKass  OKPYXKHOCTb,  OIpEIeNICHHE
TPUTOHOMETPHUYECKUX (PYHKIUI YUCIOBOTO apTyMEHTA.

Hcnonb3oBate rpaduku GyHKUIUH 1 UCCIIEOBAHUS MPOIIECCOB U 3aBHCUMOCTEH MPH PEIICHUH 3a]a4
U3 JIpyruxX y4eOHBIX NPEAMETOB M PEaNbHOW JKU3HH; BBIpaKaTh (OPMYJIAaMH 3aBUCHMOCTH MEXIY
BEJIMYUHAMHU.

Hauaja MmaTeMaTH4eCKOI0 aHAJIN3A

CB00OOIHO OmEepUpOBaTH MOHATUSAMH: apu(MeTHUecKass U TreoMeTpudecKas Mporpeccusi, 6eCKOHEYHO
yOBIBaloOIIas reoMeTpudecKas MPOTrPeCcCHst; JINHEHHBIN U SKCIIOHSHIIMAIBHBIA POCT, GOpPMyJIa CIOKHBIX
MPOIICHTOB; UMETh IIPECTABJICHUE O KOHCTAHTE e.

Hcrionp30BaTh MPOTrpeccHH VI PEIICHHs peabHbIX 3a/1a4 MPUKIIAIHOTO XapakTepa.

CB0OOIHO OmepHupoBaTh MOHATHAMHU: MOCIEIOBATEIBHOCT, CIIOCOOBI 33aHUs MOCIEAOBATEIbHOCTEH,
MOHOTOHHBIE W  OTpPAaHHUYCHHBIC  IIOCICIOBATCIFHOCTH;  IIOHMMAaThb  OCHOBBI  3apOXKICHHUS
MaTEeMaTHYECKOT0 aHAIN3a KaK aHaIN3a OECKOHEYHO MaJIbIX.

CB00OOIHO omepupoBaTh MOHATUSAMHU: HENpepbIBHbIE (DYHKIMM; TOUKHU pas3pbiBa rpaduka (yHKLINH;
aCUMNTOTHI Tpaduka QyHKITHH.
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CB00OHO ONEepHPOBATH MOHATHEM: (QYHKIIHS, HEIIPEPhIBHAS HA OTPE3KEe; MPUMEHSATh CBOMCTBA
HETIPEPBIBHBIX (DYHKIMHA JJIS1 peIICHNS 3a/1a4.

CB000IHO OMIEPUPOBATH MOHATUSIMHU: TIEPBasi U BTOPast IPOU3BOIHBIC (DYHKIIMHU, KacaTelbHas K TpPapuKy
byHKIMH.

BbramcisTe mpon3BOIHBIE CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UIMH JABYX (DYHKIIMIA; 3HATH
MPOU3BO/IHBIC SJIEMEHTAPHBIX (DYHKIIUH.

Hcnonp30BaTh reoMeTpUYeCKUil U pU3NIECKUil CMBICI IPOU3BOTHOM JUIS PEILICHUS 3a1au.

MHo:xecTBa M JIOTHKA

CB000/IHO ONEPHPOBATH MOHATHSIMU: MHOXKECTBO, OTIEPALIUU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar I ONMCAHMs PEaJbHBIX IIPOLECCOB U SBICHUM,
IIpU pEIICHNH 3a]a4 U3 JIPYTuX y4eOHBIX MPEAMETOB.

CB0oOOIHO oOmepHpoBaTh MOHATHUAMU: ONpEICNCHHE, TeopeMa, YpaBHEHHUE-CIEICTBHE, CBOHCTBO
MaTeMaTHYeCKOT0 00BEKTa, JOKA3aTeIbCTBO, PABHOCHILHBIC YPABHEHHUSI M HEPABEHCTBA.

11 kjaacce
Yucya 1 BLIYUCJIEHUSA

CB0OOHO OTEepUpPOBATH MOHATUSMU: HATYPAJIbHOE U 1I€TI0€ YHCII0, MHOXKECTBA HATYpPaJIbHBIX U IENbIX
YHCeJl; WCMOJb30BaTh Mpu3Haku AenuMocTu uenbix yuces, HOJl m HOK HarypanbHbIX umcen ais
peuieHus 3a1a4d, IpPUMEHATh aNroputM EBkinuaa.

CB000OHO onEepUpOBaTh MOHATUEM OCTaTKa MO0 MOYJIIO; 3alUChIBATh HATYPaJIbHbIE YUCIIA B PA3IUYHbIX
ITO3UIITMOHHBIX CUCTEMAX CUHUCIICHUA.

CBOOOIHO oOmEepHpoBaTh MOHATUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIL;
NPEJCTAaBIATh KOMIUIEKCHBIE YHUCIIa B anreOpanyeckol M TPUTOHOMETpUYECKOH (opme, BBIIOIHATH
apupMeTHYECKHE OTIepaIliy ¢ HUMHU U H300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA

CB0oOOIHO omepupoBaTh MOHATUSMU: HppalloHalbHbIE, IIOKa3aTedbHble M Jorapudmuueckue
HEPAaBEHCTBA; HAXOUTh UX PELICHHS C TIOMOIIBIO PABHOCHIIBHBIX IEPEXOJIOB.

Ocy1ecTBIsITh 0TOOP KOPHEHN MPHU PEeLICHUN TPUTOHOMETPUUECKOTO YpaBHEHUSI.

CB00OOMHO OMEpUpPOBATh MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO; NMPHUMEHATH HEOOXOIUMBIE
(bOopMyIIBI TSl PEIICHUS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB.

CBOOOJHO oOmMepupoBaTh MOHITHSIMH: CHCTEMa M COBOKYMHOCTh YpaBHEHHH U HEPaBEHCTB;
PaBHOCHUJIBHBIE CHCTEMBI M CHCTEMBI-CIECJACTBHUS; HAXOOUTh PELICHUS CUCTEMBI U COBOKYIHOCTEH
paloHaIbHBIX, HPPALMOHATBHBIX, TOKA3aTENbHBIX U JTOTapU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB.
Pematp panmonansHble, HppalMOHATIBHBIC, TOKA3aTEIbHbIE, JIOTApU(PMUUECKIE U TPUTOHOMETPHYECKHE
YpaBHEHUSI U HEPABEHCTBA, COJIEPKALEe MOIYJIH U MTapaMeTphl.

[TpumensTe rpaduveckne METOAbl [UIS pPEUICHHWsS YpaBHEHWH M HEPAaBEHCTB, a TaKkKe 3a7ad C
napamMeTpamu.

MonenpoBaTh peajbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHUS, YpPaBHEHUS,
HEpPAaBEHCTBA M MUX CHCTEMBl II0 YCIOBHIO 3aJadM, MCCIEAOBAaTh IIOCTPOEHHBIE MOJEINU C
MCIOJIb30BaHUEM ammapara aareOpbl, HHTEPIPETUPOBATD MOJIYUECHHBIN pe3ybTar.

DOYyHKUMH ¥ TPaPUKH

Ctpouts rpaduky KOMIO3uuKu (QyHKIHHA C MOMOIIBIO JIEMEHTAPHOTO UCCIIEOBAHUS U CBOMCTB
KOMIIO3ULIUH JIBYX (YHKLHUH.

Ctpoutb reomeTpuueckie o0pas3bl ypaBHEHUH U HEPABEHCTB HA KOOPIAMHATHOM IIOCKOCTH.
CB000/1HO ONEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUYECKUX (PYHKIUIA.

[TpuMeHATh QPyHKIUM U1 MOJCIUPOBAHUS U HCCIIEIOBAHUS peabHBIX POIIECCOB.

Hauaja MmaTeMaTH4eCKOI0 aHAJIN3a

Vcnonp30BaTh MPOU3BOAHYIO TSl UCCIICAOBAHMS (DYHKIIMA HA MOHOTOHHOCTD U 9KCTPEMYMBI.

HaxonuThk HanGosblliee 1 HAMMEHbIIIEE 3HAYCHUS (PYHKIIUN HENPEPHIBHOW HA OTPE3KeE.

Hcnonp30BaTh MPOU3BOIHYIO U HAXOXKICHHUS HAWIYUYIIETO PEIICHHS B MPHUKIAIHBIX, B TOM YHCIE
COLIMATIbHO-PKOHOMUYECKHUX, 3a/1adax, JJIs ONPEEIICHNUs CKOPOCTH M YCKOPEHHsI TMpoIiecca, 3aJaHHOTO
dhopmyIoit wim rpaguKoM.
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e (CB0OOOMHO OINEpPHPOBATH TOHATHAMHU: TIEPBOOOpa3Has, OINPEHSNEHHBIA HMHTETpaJ; HAXOAUTh
nepBooOpa3HBIC AIEMEHTAPHBIX (DYHKIIMI M BBRIYUCIIATH HHTETpai no popmyne Hetotona—JleitOHua.

e Haxomuts mumomaau miockux Guryp u 00bEMBI TEN ¢ TTOMOIIBIO HHTETpaa.

e lmerp mpexnctaBieHHE O ~MaTEMaTHYECKOM  MOJCIHPOBAHMM HAa  TPUMEpPE  COCTABIICHUS
muddepeHranbHbIX YpaBHEHUH.

e Pemath nmpuknagHbIE 3a7a4d, B TOM YHCJIE COIUAIBHO-3KOHOMHYECKOTO U (PU3NYECKOTO XapakTepa,
CpeICTBAMU MaTEeMAaTHYECKOTO aHAIM3A.

COJAEPKAHHUE YYEBHOI'O KYPCA (IO 'OJAM OBYYEHUA)

10 xanace
Yucna v BbIYMCICHUA

Parnmonanbhele yncna. OOBIKHOBEHHBIE U IECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE MEPHOANUYECKUE
apo6u. [Ipumenenue qpodeit 1 MPOLEHTOB /IS PEIIeHUs MPUKIATHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciei 3HaHUH U
peabHOM KU3HU.

JlelicTBUTENbHBIE YMca. PannoHanbHblE M MppalMOHAJIBHBIE YMCIa. ApH(PMETHYECKHE ONepaluu c
NEHCTBUTETLHBIMU YncIaMu. MoOyJib TEMCTBUTEIBHOTO YUCIIA U ero cBoMcTBa. [IpnOamkEHHbBIC BEIYHCIICHHUS,
IIpaBWJ1a OKPYTJIEHUS, IPUKHJIKA U OLICHKA Pe3yJbTaTa BEIUNCICHUM.

Crenenp c¢ menbIM TokazateneMm. bunom Heiorona. Mcmonws3oBanwe mnoaxonsmeid ¢GOpMbl 3amucu
JNEHCTBUTEIIBLHBIX YNCEN IS PELICHHS MPAKTUYCCKUX 3a/1a4 U IIPEICTABICHNS TaHHBIX.

Apudmernueckuil KOpeHb HATYPaJIbHON CTENICHH U €TI0 CBOMCTBA.

Crenens ¢ pallMOHAIBHBIM ITOKA3aTEIEM U €€ CBOMCTBA; CTENIECHD C ACUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uncna. CoiictBa morapudma. JlecaTuunbie U HaTypaIbHBIC JOTAPU(PMEI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCJIOBOrO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb YypaBHEHHs. PaBHOCHIIbHbBIE
YPaBHEHMsI U ypaBHEHHUsA-cieAcTBUSA. HepaBeHCTBO, peleHe HEpaBEHCTBA.

OCHOBHBIE METO/bI pEIICHUs LEJbIX U APOOHO-PALMOHANIBHBIX YPaBHEHUN M HEPABEHCTB. MHOTOUJICHBI
OT OJHON mepeMeHHOW. JlelieHne MHOrouJeHa Ha MHOTOWIEH ¢ ocTtaTkoMm. Teopema bedy. MHorouneHsl ¢
nenbiMu ko3 uuuenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTEICHU U KOPHH.

WppanmonansHble ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS HPPALIMOHAJIBHBIX YPaBHEHUIA.

ITokazarenbHble ypaBHEHHsI. OCHOBHBIE METO/BI PEIIEHUS MIOKA3ATEIBHBIX YPABHEHUM.

[IpeoOpazoBaHue BbIpaXKEHUH, COJIEPIKAIIUX JIOTAPU(PMBI.

Jlorapudpmuueckue ypaBHeHHS. OCHOBHBIE METOIbI PEIICHUS JOTapUPMUUECKUX YPABHEHUH.

OcHoBHBIE TpUroHOMeTpuueckue ¢opmyisl. IlpeoOpa3oBaHHE TPUTOHOMETPUUYECKHX BBIPAKEHUI.
PemeHne TpUroHOMETpUYECKUX YPaBHEHUM.

Pemenne cucreMm JMHENHHBIX ypaBHEHHMH. MaTpulia cUCTEMBl JIMHEHHBIX ypaBHEHHH. OIpenenuTeinsb
MaTpuIlbl 2X2, €ro TeOMETPHUYECKUM CMBICI M CBOMCTBA; BBIUMCICHUE €ro 3HAYCHUS, NPUMEHECHHE
ONpEACIUTENS Il PELIECHUS CUCTEMBl JIMHEHHBIX ypaBHEHUU. PerleHue NpuUKIaAHBIX 3a7ad C IMOMOILBIO
CHUCTEMBI JIMHEMHBIX ypaBHEHUH. MccienoBaHe MOCTPOCHHOM MOIENH C TOMOIIBIO MAaTPHIL M ONIPEICTUTEICH.

ITocTpoeHHEe MaTeMaTHMYECKUX MOJEJIEH pealbHOM CHUTyallud C IIOMOIIBIO YPABHEHUN U HEPABEHCTB.
IIpuMeHeHne ypaBHEHHUI M HEPAaBEHCTB K PEILICHHIO MaTEMAaTUYECKHX 3a/ad U 33/a4 U3 pasjIndHbIX oOsacTeit
HayKH U peajbHOM KU3HHU.

DYyHKUMH U TPaPUKH

@OyuKIMs, crocodbl 3ananus GyHkuuu. B3anmuo obpatabie Gpynkunun. Kommnosunus ¢ynkuunit. ['paduk
GyHKIMU. DneMeHTapHbIe TPeoOpa3oBaHus TPaPUKOB (yHKITHIA.

OOnacte ompenereHuss W MHOXeCTBO 3HaueHHH Qynkuumu. Hymn ¢yskmun.  IlpomexyTku
3HaKonocTossHCTBAa. YE€THbIe M HeuéTHble (yHKIMU. [lepuoanyeckue QpyHkuuu. [IpomekyTkM MOHOTOHHOCTH
¢byskuuu. MakcumymMbl ¥ MHUHUMYMbI (yHKIMd. HawmbGonbliee ¥ HauMeHbllee 3HaueHHS (QYHKLIHMU Ha
IIPOMEXKYTKE.

Jlunelinas, KkBajpaTuyHas U ApoOHO-TMHEHHas PyHKIUH. DJIEeMEHTapHOE MCCIIEIOBAaHUE U MOCTPOCHHE
uX rpaduKoB.
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CrenenHas GyHKIHS C HATypaJIbHBIM U IeJIbIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduk
KOPHSI 7-0 CTeNeHH KaK GyHKIIUU 0OpaTHOI CTENEHU C HATypaJbHBIM ITOKa3aTesIeM.

[TokazaTenpHass u yorapudmuyeckas (QyHKIUU, WX cBoWcTBa M rpaduku. Mcmomp3oBaHue rpadukoB
(byHKIMN 715 peIeHUs] ypaBHEHUH.

Tpuronomerpuueckas OKPYXHOCTb, OIpEICICHHE TPUTOHOMETPUYECKUX (YHKIMH  YHCIOBOTO
apryMeHra.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B peajibHBIX MPOLIeCccax U ABICHUSIX. [’ paduKku peaabHbIX 3aBUCUMOCTEH.
Havana maTtemaTnyeckoro aHajausa

[TocnenoBarenbHOCTH, COCOOBI 3aJaHus MOCHIEAOBAaTEIbHOCTEH. MeToa MaTreMaTH4eCKOW WHAYKLHU.
MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEN0BATENbHOCTU. VICTOpHS BO3SHHUKHOBEHHS] MAaTEMaTHYECKOTO aHajIn3a
KaK aHajin3a OECKOHEYHO MaJIbIX.

Apudmerndeckass M TeoMeTpUueckas mporpeccuu. beckoHeuHo yObIBaromasi TeoMeTpudecKas
mporpeccusi. CyMma  OeCKOHEUHO  yObIBalomIed  T'e€OMETpUYECKOW  mporpeccuu. JIMHEWHBI U
AKCMIOHEHIMANBHBIN pocT. Uncno e. dopmyna CIOXKHBIX TPOIEHTOB. Vcmonb3oBaHHE NPOTPECCHH IS
pelIeHNs peallbHbIX 3aj1ayu MPUKIAHOTO XapaKTepa.

HenpepwiBHble QyHKIMH U UX cBoWcTBA. Touku pa3pbiBa. AcUMNOTOTHI TpadukoB ¢GyHkimil. CBoicTBa
(GyHKIMH HETpEephIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JUIsl pEIICHUs HEepaBeHCTB. lIpuMeHEeHne CBOWCTB
HENpPephIBHBIX (DYHKIMN IS pEIIeHUs 3a/1a4.

IlepBass u BTOpast mpousBoaHble (QyHKUMH. OnpeneneHue, reoMETpPUYECKUd M (QU3NYECKUIl CMBICI
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHOU K rpaduKy QyHKITHH.

[TpousBoHBIC 1eMeHTapHBIX (YHKIUHA. [Ipor3BoIHAS CYMMBI, TPOU3BEIACHHUS, YACTHOTO U KOMITO3HUIINU
(bYyHKIHA.

MHo:kecTBa H JIOTHKA

MHoOkecTBO, onepanyy HajJ MHOKECTBAMHM M UX cBoMcTBa. J{uarpammel Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXXECTBEHHOIO alIapaTa JijIsl ONMCAaHUsl PEAJIbHBIX NPOLIECCOB U SIBJICHUH, IPU PEIICHUHU 3a1a4
U3 IpYruX yu4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTUYeCKOr0 OOBEKTa, CIENCTBUE, JOKa3aTeNbCTBO,
PaBHOCHUIILHBIC YPAaBHEHUSI.

11 knacc

Yuciia 1 BbIYUCICHUA

Harypanbnuble u uenvie uncna. [Ipumenenne npusHakoB aenuMoctd uenbix uucen, HOJ[ u HOK,
OCTAaTKOB 10 MOJYJIIO, alropuT™Ma EBKIIMIA 1S peIIeHns 3a/1a4 B LIEIIbIX YUCIIAX.

KommiekcHble uncna. AnreOpandeckas ¥ TPUTOHOMETpHUYECKass (POPMBI 3aliCH KOMIUIEKCHOTO YHCIIA.
Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMM yHciaamu. M300pakeHHe KOMIUIEKCHBIX 4YHCEd Ha
KOOPAMHATHOU IutockocTH. @opMmyna Myaspa. KopHu #n-0M cTeneHH M3 KOMIUIEKCHOTO uMcia. [Ipumenenue
KOMILIEKCHBIX YHCeN JUI peleHus (PU3NYeCKUX U FeOMETPUUECKUX 3a/au.

YpaBHeHMsI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYNHOCTb YpPaBHEHHMH W HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-CIEICTBUS.
PaBHOCHIIBHBIE HEpABEHCTBA.

OT10op KOpHEH TPUTOHOMETPUYECKHX YPaBHEHHUH C MOMOIIBIO TPUTOHOMETPUYECKOH OKPY>KHOCTH.
Pemenne TpUroHOMETPUYECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI peIICHHs TOKa3aTeNbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI pELIECHUS CUCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX, HPPALUOHAIbHBIX,
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX YPABHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

IIpuMeHeHHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHHUIO MAaTEMaTUYECKMX 3aJad U 3a/1ad U3
pa3IUYHbIX 00JIaCTeN HAYKH U pealbHOM XKU3HH, HHTEPIIPETALUs OJTYUYEHHBIX Pe3yJIbTaToB.

DYyHKUMH ¥ TPaPUKH

I'padpux xommozunmu GyHKuA. ['eomerprueckue oOpa3sl ypaBHEHHI W HEPABEHCTB HA KOOPIWHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue QyHKINHU, UX CBOWCTBA U TPa(UKH.

I'papuueckue MeToabl pelleHHs ypaBHEHMH M HepaBeHCTB. ['paduueckne MeTOAbl pelIeHHs 3a1ad C
napaMmeTpamH.
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Hcnons3zoBanne rpadukoB PyHKIUH 7151 KCCIICIOBAHUS MPOIECCOB U 3aBUCHMOCTEH, KOTOPBIC
BO3HHUKAIOT MU PEIICHUH 334 U3 IPYTUX YUEOHBIX MPEAMETOB U peaibHOMN JKU3HHU.
Hauyana maTeMaTnyeckoro aHajausa

[TpumeHeHne TPOU3BOAHON K HCCIeA0BaHUI0 (GYHKIIMI Ha MOHOTOHHOCTh U 9KCTpeMyMbl. HaxoxaeHue
HauOOJIBIIET0 U HAUMEHBIIIETO 3HAUYCHUI HEeTIPEPhIBHOW (PYHKIIMU HA OTPE3Ke.

[TpuMmeHeHrne MPOU3BOIHON ISl HAXOKICHUS HAWIYUIIeTr0 PelIeHUs B MPUKIATHBIX 3aJadax, It
OTpeieNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyIon nin rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBoOOpa3HBIE 3JIEMEHTAPHBIX (YHKIUH.
[IpaBuna HaXOXKACHUS IEPBOOOPA3HBIX.

Huterpan. I'eomeTpudeckuii CMBICT WHTErpasia. Beraucienue onpenenéHHOro MHTErpana mno gopmysie
Herorona—JleitOaumna.

[IpumeHeHne uHTErpaia A HaX0XKJISHUS TIoIaaeH miockux Guryp u 00bEMOB reOMETPUUECKHX TEJ.

[Tpumeps! pemienuit quddepeHInanTbHbIX ypaBHEHUH. MaTemMaTHueckoe MOJECTUPOBAHUE PEaTbHBIX
MIPOIIECCOB € MOMOIIBIO AU dHepeHITNaTbLHBIX YPaBHEHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(II0 TOJIAM OBYYEHUS)

10 xkaacc (140 yacoB)

Ha3zBanmue pa3aena OcHoBHOe coep:kaHue pa3jaesa OcHoOBHBIE BH/IbI JAesITeIbHOCTH
(KOoIMYeCcTBO (Tembl) 00y4YarIMnXcs

4aCc0B)

MHoxecTBO MHoxkecCTBO, ornepanuu Haxa | Mcmoib30BaTh TEOPETUKO-MHOXKECTBEHHBIN
NEHCTBUTEIBHBIX MHOXECTBAaMM M  HX  CBOWCTBA. | anmapar Jyisl ONUCAaHUS XOAa pEeLICHUs
YHUCEJL. JnarpaMmbl Diinepa—BeHHa. | MaTeMaTUYECKUX 3a]1a4, a TAK)KE peaTbHbIX
MHOrouIeHsbI. [Ipumenenue TEOPETUKO- | TIPOLIECCOB U SIBJICHUM.

Panmonansubie MHOXECTBEHHOT0  ammaparta it | OnepupoBaTh NOHATHAMM: PAIlIOHAIEHOE
ypaBHEHUS U peuieHus 3aaay. YHCII0, OECKOHEUHas MepUOANYecKast Ipoob,
HEPaBEHCTBA. PanmonansHbie YHUCA. | TPOLEHTHI; UPPALUOHATIBHOE U

Cucremsl OOBIKHOBEHHBIE U JIECATUYHBIC APOOHU, | AEHCTBUTEIHHOE YHCIIO; MOAYIh

JTUHEHWHBIX MIPOIICHTHI, OCCKOHEYHBIC | JCHCTBUTEIHLHOTO YUCIIA; HCMOJIb30BAThH OTH
ypaBHEHUH nepuognueckue apodu. [IpuMmeHeHHe | MOHATUS MIPU MPOBEICHUU PACCyKICHUN U
(28 u) npobeil M TMpOLEHTOB I pElICHHUd | JOKa3aTesbCTB, IPUMEHATH ApoOU 1

MIPUKJIAIHBIX 3a7a4.
JlericTBUTENbHBIC 4qHcna.
PannonanbHble ¥ MppalUOHANIBHBIE
guciia. ApuMeTHIECKUE OTepaliuu ¢
JNEHUCTBUTEIBHBIMUA 4YuCIaMu. Monyinb
NEUCTBUTEIILHOIO YHCIa H  €ro
CBOICTBA. [Tpubnmxénnbie
BBIUMCIICHUS, TpaBUia OKPYTIJIEHMS,
NPUKUAKA W OLEHKa pe3yibTara
BBIYUCIICHUM.

OCHOBHBIE METO/BI PEIICHUS LENbIX U
IpOOHO-pallMOHANIBHBIX YpaBHEHUH U
HEpAaBEHCTB. MHOTrOWIEHbI OT OXHOMU
IepeMeHHOM. Jlenenue MHOro4ieHa
Ha MHOTOWIEH C OCTarkoM. Teopema
besy. MHorouneHsl ¢ LEIBIMH
koaddunmentamu. Teopema Buera.
Pemenne cucreM nMHENHBIX
ypaBHeHUH. MaTtpuia cucTeMsl
JUHEUHBIX ypaBHEeHUI. OnpenenuTens
MATPHUIIBI 2%X2, €r0 reOMETPUUECKUN

MPOLICHTHI JIsl pEUICHUS] TPUKIIAAHBIX 33]1a4 U3
pa3IMYHBIX OTpaciel 3HAaHUW U pealTbHOU
KU3HHU.

Hcnonb3oBath npuOInkEHHbIE BBIYKUCICHMUS,
npaBuja OKPYIJIEHUS, NPUKUIKY M OLEHKY
pe3yybTaTa BBIYUCICHUM.

IIpumMeHATh pa3IUyHblE METOJbl PELICHUs
palMOHAJIbHBIX U JAPOOHO-pAllMOHATIBHBIX
YpPaBHEHHUI; a TaKXe METOJ HMHTEPBAJIOB IS
pelIeHNs] HEPaBEHCTB.

OnepupoBaTb NOHATUSIMH: MHOTOUJIEH OT
OJIHO IepeMEHHOM, €r0 KOPHU; MIPUMEHATh
JIeJIEHUE MHOTO4JIEHa HA MHOTOYJIEH C
ocTaTkoM, Teopemy besy u reopemy Buera nns
penieHus 3aaay.

OnepupoBaTth MOHATUSIMMU:
JIMHEWHBIX YpaBHEHUH,
OTIpEeENINTENb MAaTPULIBI.
Hcnosb30BaTh CBOICTBA ompenenurens 2x2
JUISl BBIYMCIIEHUSI €r0 3HAY€HUs, NMPUMEHSATH
ONpEACNUTENN  JUIsl  PELIEHUS  CHCTEMBI

CHCTEMA
MaTpuna,
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CMBICJI U CBOMCTBA; BBIUUCIICHUE €TI0
3HAYEHUS; IPUMEHEHHUE ONpPeAeTUTENS
JUTSL pEILIEHUs] CUCTEMBbI JIMHEHHBIX
ypaBHEHUH. PellieHne npukiiaaiHbix
3a/1a4 ¢ TOMOILbIO CUCTEMBI
JIMHEWHBIX YpaBHEHHUI

JIMHEWHBIX YpaBHEHHIA.

MopaeanpoBaTh peanbHbIe CUTyalluu C
IIOMOILBIO CUCTEMBI JIMHEMHBIX YPAaBHECHHI,
HCCJIeI0BATH TIOCTPOEHHBIE MOJIENH C
MTOMOUIBIO MaTPUIL U ONPEICITUTEIIEH,
HHTEPNPETHPOBATH IIOJyUYEHHBIH Pe3yIbTaT

QyHKIUU U Oynk1us, ciocoObl 3a1aHus QyHKIUH. | OnepupoBaTh MOHATHAMHU: QYHKITHS,
rpadukH. B3aumMHo oOpatHble GyHKINU. crocoObl 3aaHus PYHKIIMN; B3aUMHO
Crenennas Komnosurus ¢pynkuit. ['padux oOpaTtHbIe PYHKINU, KOMIO3HIUS (PYHKINH,
GyHKIHA ¢ IeTbIM | QYHKIUHU. DIIeMEHTapHbIE rpaduk GyHKIHMH, 00JIaCTh ONPECICHUS U
rokasaresuem npeoOpa3zoBanus rpa@ukoB GYHKIUH. | MHOXECTBO 3HAUCHHN (DYHKIHH, HYJIH
(12 9) OO6macth onpeAesIeHUs] © MHOYKECTBO GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
3HaueHui pyHkuuu. Hynu pyHkuu. | nuHeiHas, KBaapaTHyHas, IPOOHO-THHCHHAS 1
[IpoMexyTKH 3HAaKOIIOCTOSIHCTBA. CTeneHHast (PyHKIUH.
YérHble 1 HEUETHBIE (DYHKIHH. BbINOJIHATH 3JeMEHTapHbIe IPEOOpa30BaHUS
[lepronnueckue GyHKINH. rpaduxoB QyHKIHA.
IIpoMexyTK MOHOTOHHOCTH 3HATh M YMeTh 10Ka3bIBATh YETHOCTh WU
¢byHKIMH. MakCUMyMBbl ¥ MUHUMYMBI | HEUETHOCTh (DYHKIMH, IEPUOTUIHOCTD
¢ysnkuuu. HanGonbiee n Haumenblee | pyHKIUH, HAXOAUTD TIPOMEKYTKH
3Ha4YeHHEe QYHKIUHU Ha TIPOMEXKYTKE. MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMBbI U
JIuneiiHas, KBaJgpaTU4Has M JPOOHO-| MUHUMYMBI (PYHKIIUU, HAUOOJIBIIICE U
AuHeWHas (QyHKUUMU. OJIeMeHTapHOe| HauMeHbIIee 3HaUYeHUE (PYHKIINH Ha
HCCIIEI0BaHUE U MIOCTPOEHHE| POMEXKYTKE.
rpauKOB 3TUX (YHKLHUH. ®opMyJIMPOBATh M WIJIIOCTPHPOBATH
Crenenp ¢ wLedAbIM  IOKa3aTeseM. | rpa)u4yecKH CBOWCTBA JIMHEWHOM,
bunom Herorona. KBaJ[paTUYHOMN, TPOOHO-IIMHEHHOM 1
Crenennasi (GyHKIMS C HATypaJbHBIM | CTEIICHHOU (DYHKITHIA.
U LeasIM nokasateneM. E€ cBolicTBa u | Beipaxkath dopmMy1aMu 3aBUCUMOCTH MEXTY
rpaduk BEJIMYMHAMU.
3HaTh onpeiesieHHe M CBOMCTBA CTEIICHU C
LeJIBIM [TOKa3aTeseM; MOAXOANLy 0 hopMy
3aMMcy AEMCTBUTEIbHBIX YUCEI AJIs PEIICHUS
NPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX
Apupmernyeckuii | ApupMeTHUECKHIA KOpeHb | PopMyJIMPOBaTh, 3alMChIBATH B
KOpEHb -0 HaTypaJbHOM  CTENEHW U €ro | CMUMBOJIMYecKOil ¢opMe U HCHOIB30BATH
CTEIICHU. CBOMCTBA. CBOMCTBA  KOpHA  n-OM  CTENEHU  JJIA
Wppanuonanensle | IIpeoOpa3oBanus YHCJIOBBIX | MpeoOpa30BaHus BIPAKECHUH.
YpaBHEHHUS BBIpaKEHUH, cofepxamux crenenu u | Haxoaurts pelieHust UPpaLMOHATIbHBIX
(18 u) KOpHHU. YpaBHEHUH C TIOMOLIBIO  PABHOCHJIBHBIX
WppaunonansHeie YpaBHEHUS. | IEPEXOJOB WM  OCYLIECTBIISAS  IPOBEPKY
OcHoBHbIE METOIbI peleHust | KOpHeH.
MppalMOHATBHBIX ypaBHeHui. | CTpouTh rpaduk QGyHKIMH KOpHS  n-Oi
PaBHOCHIIbHBIE NIEPEXOAbl B PELICHUHU | CTENEHHU Kak 0OpaTHOU JUIsl GYHKIMU CTENEeHU
HppalMOHAJIbHBIX YPaBHEHUH. C HaTypaJIbHbIM ITOKa3aTeIeM
CeoiictBa W rpaduK KOpHA n-OH
CTETIEHW Kak (QyHKOUH 0OpaTHOU
CTENEHM C HATyPAJIbHBIM [10KA3aTEIEM
[TokazarenbHas CreneHb c pauuoHanbHbIM | DOPMYJMPOBATH ONpeJdeJeHue CTEIEeHH C
GbyHKIHA. IoKa3aTesieM U e€ CBOMCTBa. palMOHAIBHBIM IIOKA3aTEIEM.
IToka3zaTenbHbIe [NokazarenpHast pyHKIUS, €€ CBOMCTBA | BBHITOTHATH npeoOpa3oBaHus YUCIIOBBIX
YpaBHEHHUS u rpapuk. Mcronp3oBaHue rpaduka | BBIpOKEHHH,  colIepKalluX  CTEHeHH ¢
(10 u) (GYHKIMA 715 peIIeHUs] YpaBHEHUIA. palMOHAIBHBIM OKA3aTEIIEM.

[TokazaTenbHble YpaBHEHHS.
OCHOBHBIE METOABI pEUICHUS
II0KAa3aTeIbHbIX YPaBHEHUN

HUcnonb3oBars umndpoBbie pecypebl Uit
MOCTPOEHUs rpaduKa MoKa3aTeIbHON PYHKITUN
U U3y4YEeHUs €€ CBOMCTB.
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HaxoauTtp pemieHus MOKa3aTeabHbIX
YpaBHEHUU

Jlorapudmuueckas | Jlorapudm umncna. CBoicTBa JlaBaThb onpejaeaeHue gorapudma ynucia;
GbyHKIHA. norapudma. JlecsaTuunbie u JECATUYHOTO U HAaTypalbHOrO jJorapudma.
Jlorapudmudeckue | HaTypaabHbIC JOrapU(MBIL. Hcnoan3oBath cBoiicTBa IorapuMoB IS
ypaBHEHUS [IpeobpazoBaHue BhIpAKESHUH, npeoOpa3oBaHus JorapuGMUIECKUX
(18 4) CoJIep KAaIUX JIOTapU(MBIL. BBIPAXKECHUH.
Jlorapudmuueckast GpyHKIHs, €€ CtpouTtsb rpaduk gorapupmMudeckor GyHKIUNA
cBoiicTBa u rpaduk. Mcmnonb3oBanue KaK 00paTHOM K IMOKa3aTeIbHOU 1
rpaduka QyHKITUU I pEIIecHUs HCITOJIH30BaTh CBOMCTBA JIOTapU()MHUECKOM
YpaBHEHHIA. (GYHKUIMU 1715 pelIeHus 3a/1a4.
Jlorapudmuueckue ypaBHEHUS. Haxoauthy  pemeHuss  sorapupMuUYEcKUX
OCHOBHBIE METO/IbI PEIICHUS YpaBHEHH C  TOMOMIbIO  PaBHOCHIIBHBIX
Jorapu(pMUUECKUX ypaBHEHUH. NEPEeX0/I0B WM  OCYLIECTBIISASL  MPOBEPKY
PaBHOCUIIBHBIE TIEpEXObl B PELICHUN | KOpHEU
Jorapu(pMHIECKUX YpaBHEHHIA.
Tpuronomerpuueck | CHHYC, KOCHHYC, TAHT'€HC U JlaBaTh onpeaeeHus CHHyca, KOCHHYCa,
e BbIpAXEHHUS U KOTAHT€HC YUCJIOBOTO apryMEeHTa. TaHT'€HCa U KOTAHT'€HCA YHCIIOBOTO apryMEHTa;
YpaBHECHHS ApKCHHYC, apKKOCHHYC U apKTaHI€HC | a TaKXKe apKCHHYycCa, apKKOCUHYCa U
(22 4) YHUCJIOBOTO apTryMEHTAa. ApPKTaHI€HCA YHUCIIA.
Tpuronomerpuieckas OKpy>KHOCTb, IIpuMeHSITh OCHOBHBIE TPUTOHOMETPUUYECKHE
oTpesiefieHue TPUTOHOMETPUUECKIX bopMyibI IS npeoOpa3oBaHus
(YHKIMHA YUCIOBOTO apryMEHTAa. TPUTOHOMETPUUYECKUX BBIPAKCHHA.
OCHOBHbIE TPUTOHOMETPUYECKUE [IpumeHsaTs (QOpPMYIBI TPUTOHOMETPUU JUIS
¢dopmysl. [IpeobpazoBanue pereHus OCHOBHBIX THUTIOB
TPUTOHOMETPUUYECKUX BBIPAKEHUH. TPUTOHOMETPUUECKUX YpaBHEHUI
Pemenne TpuroHoMeTprueCKUX
ypaBHEHUH
ITocnenoBarensHOCT| IlocaenoBaTeNbHOCTH, CIIOCOOBI OnepupoBath MOHSTHAMM:
U ¥ IPOTPECCUH 3a/laHus OCIe10BaTEIbHOCTEH. MOCIE0BATENbHOCTh,  CIOCOOBI  3aJaHUA
(10 1) Metox MaTeMaTUYECKON HHAYKIHH. MOCJIEN0BATEIbHOCTEM; MOHOTOHHBIE 31
MOHOTOHHBIE Y OTPaHUYEHHBIE OrpaHUYEHHbIE MOCIIEI0BATEIbHOCTH;
nocyenosarenpbHocTu. Mctopus HceJ1e/10BaTh M0CJIEeI0BATEIbHOCTH Ha

agam3a OECKOHEYHO MAaJIBIX.
ApudmeTndeckast 1 reoMeTpuIecKas

MIPOTPECCHUMN.
beckoneuHo yObIBaromas
reomeTpuueckas nporpeccuss. Cymma
0OECKOHEYHO yObIBaroIIeH
F€OMETPUYECKON IIPOTPECCHH.
JIuHEeUWHBII ®  SKCIOHECHIHUAILHBIN
poct. Hucio e.

@dopMyna  CIOXHBIX  IPOLIEHTOB.
Hcnonb3oBanue  mporpeccud  Jist
peuieHus peaTbHbIX 3a/1a4

MPUKIIQJHOTO XapaKTepa

MOHOTOHHOCTb U OTPaHUYEHHOCTb.

[Tonyuats npeacraBieHne 00 OCHOBHBIX MIESX
aHanM3a 0ECKOHEYHO MallbIX.

JdaBaTh omnpenenenue apupmeTHuecKol u
F€OMETPUUYECKON ITPOTPECCUM.

Jloka3pIBaTh CBOWCTBA apHU(PMETUYECKOH U
TrE€OMETPUYECKOM  MPOrpeccHH, HaXO/UTh
CyMMY YJIEHOB IIPOTPECCHUH, A TAKKE CyMMY
YJIEHOB OECKOHEYHO yOBIBAIOIIICH
FeOMETPUUYECKON ITPOTPECCUM.

Hcnoab30BaTh MNpOrpeccud s PELICHHS
3ajja4d MPUKIIAJHOTO XapakTep.

IIpumeHsaTs GOpPMyITy CIOXKHBIX IPOLEHTOB
JUI PEeLIeHNUs 3a/1a4 U3 PeabHON NPAKTUKH

HenpepsiBHbIE
GbyHKIHH.
[TpousBogHas
(20 u)

HemnpepbiBHBIE ~ QyHKIMM W X
CBOMCTBA. Touxa paspsbiBa.
AcumntoTel  TpaguKoB  (PyHKITHIAL

CpoiicTBa (pyHKIMII HETIPEPHIBHBIX HA
oTpe3ke. MeTon HHTEpBAIOB AJIA
penieHus HepaBeHCTB. [IpumeHeHue
CBOMCTB HEMPEPBIBHBIX (YHKIMH IS
pelIeHus 3a1ad.

OnepupoBarsp MOHATHAMM: byHKIUSA
HeNpepbIBHAasE Ha OTpe3Ke, TOYKa pa3pbiBa
¢byHKIMH, acuMnToTa rpaduKa GyHKINH.
IIpumeHATH CBOICTBA HETPEPBIBHBIX
GyHKIUHI 1715 penieHus 3a1a4.

OnepupoBaTh NOHATHAMM: TI€pBasi U BTOpas
IIPOU3BOJHBIE byHKIMT; MOHUMATh
GU3MYECKU U TEOMETPHUYECKUH  CMBICI
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IlepBas u BTOpas mpon3BOIHBIC
¢dbynkmun. OnpeneneHue,
TreOMETPUYECKUH U (PU3NIECKHIA
CMBICIT TPOU3BOIHON. Y paBHEHHE
KacaTeNbHOU K rpaduKy QyHKIHH.
IIpon3BosHbIE AIIEMEHTAPHBIX
¢ynkuuid. [IponsBogHas CyMMBI,
IIPOU3BEACHNUS, YACTHOTO U
KOMIIO3HUITUHU (PyHKIIUHA

HPOU3BOJIHOM; 3aIlUChIBATh ypaBHEHHE
KacaTeIbHOM.

BbruucaaTs IIPOU3BOJIHBIE CYMMBI,
IIPOU3BENICHNUS, YACTHOTO U CJIOKHON (PYHKIIHH.
H3yuats IIPOU3BOJIHBIE 3JIEMEHTAPHBIX
(byHKUIHH.

Hcnoab3oBath reOMETPUUYECKUI u

¢u3nYECKUi CMBICI MPOU3BOJHON IS
pelenus 3a1a4y

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3aius
3HaHUH (2 9)

OcHOBHBIE TIOHATHUS Kypca anreOpbl U
HayaJl MaTeMaTrudeckoro aHaimm3a 10
KJ1acca, 00001IeHne u
CHCTEeMAaTH3aIlus 3HAHHI

IIpuMeHATH,  OCHOBHBIE TOHSATHUS  Kypca
anreOpbl M Hayajdl MaTeMaTUYECKOTo aHallu3a
JUISL pellieHUs 3a7a4 M3 pPEAJbHOW XKU3HU U
JPYTUX IIKOJbHBIX IPEIMETOB

11 kaacc (140 yacoB)

Ha3zBanue pa3gena OcHoOBHoOE cofep:kaHue pasjiena OcHoBHbIE BU/bI AeATeJIbHOCTH
(KOIMYeCcTBO (Tembl) 00y4YarImnxcs
4acoB)
HccnenoBanue IIpumenenue IIPOU3BOJHOMU K | Ctpouth rpaduk KOMMO3UIMH (YHKIMHA C
byHKIUA C | HccIeI0BaHUIO byHKIUi Ha | IOMOIIBIO JJIEMEHTAPHOTO MCCIEAOBAaHUA U
MTOMOUIBIO MOHOTOHHOCTh M OKCTPEMYMBI. | CBOMCTB KOMIIO3HIIUH.
IIPOU3BOIHON Haxoxnenne ~ HauOomblero u | CTpouTh reomMeTpruecKkue o0pasbl ypaBHEHUH U
(24 4) HauUMEHBIIETO 3HAYCHMsI | HEPABEHCTB HA KOOPAUHATHOM INIOCKOCTH.
HenpepbIBHON (yHKIMU Ha oTpe3ke. | Mcmosib3oBarTh IIPOU3BOJHYIO TUIS
IlpuMeHeHHe  TPOWM3BOAHOW  JUIS | UCCIENOBAHUS (YHKIMM HAa MOHOTOHHOCTb U
HAXOXK/ICHHS HAWJIYYIIEr0 pelleHHs | SKCTPEMyMbI;  HAXOAMTh  HauOojbllee U
B NPUKIAOHBIX  3agadax, JUIs | HAaUMEHbIIee 3HaueHUs (PYHKIMU HENpPEphIBHON
OIIpECIICHUSI CKOPOCTH M YCKOPEHHs | Ha OTPE3KE,
nporiecca, 3agaHHoro Gopmysoit mwim | CTpoutsh rpaduku (yHKIUI Ha OCHOBaHHU
rpauKoM. IIPOBEAEHHOTO UCCIIEI0BAHUS.
Komnozunus ¢bysknuii. | Memoab30BaTh IPOU3BOIHYIO AJI HAXOXKACHUSA
I'eomerpuueckre 00pa3bl ypaBHEHHM | HAMIIyYIIETO PEIICHUS B MPUKIAIHBIX, B TOM
M HEPAaBEHCTB Ha KOOPAMHATHOW | YUCIIE COLMAIBbHO-3KOHOMUYECKHX, 3aa4ax, AJis
IJI0OCKOCTH OIIpECIICHUsI CKOPOCTU U YCKOPEHUs IpoLecca,
3aJaHHOTO (POPMYJIOH MK TpadUKOM.
I[MoayuyaTrs mnpeacTraBjieHHe O TPUMEHEHUU
IIPOU3BOAHON B PA3JIMYHBIX OTPACIISIX 3HAHUHN
IlepBooOpasznass  u | [lepBooOpa3Has, OCHOBHOE CBOWCTBO | OnepHpoOBaTh NOHATHSIMU: TIEPBOOOpa3Has U
UHTETpal nepBooOpa3HbiXx.  [lepBooOpasHble | onpeaeneHHbI naTerpai. Haxoauts
(12 4) aneMeHTapHbIX GyHKImi. [IpaBuia | mepBooOpa3HbIE 3JIeMEHTAPHBIX (PYHKIUH 1
HaXO0XKJICHHs IEPBOOOPA3HBIX. BBIYUCIIATH MHTETpall 1o ¢popmyie HpioToHa —
Wurerpan. I'eomerpuueckuii cmbica | Jleibuuna.
UHTErpaa. Beruucnenne | Haxoaute miomany miockux Guryp u 00bEMbl
ONPEACIEHHOTO0  MHTErpajga IO | TeJ C MOMOULIBIO ONPENEIEHHOIO HHTErpaa.
¢dopmyne Hetotona-Jleitbuua. 3HaKOMHUTBCSH C MaTeMaTUYECKUM
[Ipumenenue UHTErpana JUIS | MOZIEJINPOBAHUEM Ha puMepe
HAXOXKICHHUS IUIOMIAJICH IJIOCKUX | JU(PPEPEeHINATBHBIX YPaBHEHHUH.
¢buryp u 00béMoB reomerpuueckux | Ilosydars  npencraBneHne O 3HAYCHUU
TeN. BBEJICHUS TIOHATUS UHTETpajla B DPa3BUTUU
ITpumepsr peleHuin MaTeMaTUKU
Qg QepeHIMaIbHbIX YPAaBHEHUI.
I'paduku Tpuronomerpudeckue ¢yHkiuu, ux | Menoab3oBaTh HU(poBbIe pecypehl 1L
TPUTOHOMETPUYECKHUX | CBOHCTBA M TPpaHKH. HOCTPOCHUS IPa(pUKOB TPUTOHOMETPUIECKUX
GyHKIUH. Ot6op KOpHEH | GYHKIMU M U3YYECHUS MX CBOMCTB.
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Tpuronomerpuuecku

TPUTOHOMETPUYECKUX YPAaBHEHUHN C

Pemiate TpUrOHOMETPUYECKHE YpPAaBHEHUSA U

HMPPALMOHANIBHBIX, MIOKA3aTEIbHBIX U
JOrapu(pMHUUECKUX yYpaBHEHUN U

€ HEpaBEHCTBA MTOMOIIBIO TPUTOHOMETPUUYECKOHN | OCYIIECTBIATh OTOOp KOpPHEH C IOMOIIBIO
(16 1) OKPY’KHOCTH. TPUTOHOMETPUUECKON OKPYKHOCTH.
Pemenue TpuroHomerpuueckux | Illpumensite  (HopMysBl TPUTOHOMETPUH IS
HEPABCHCTB pelieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
HUcnoab3oBars HU(PpPOBLIE pecypebl I
HOCTPOECHUS U UCCIIEI0BAHUS IPahUKOB
byHKIUH
HppaunoHanbHEIE, OcHoBHbIE METOJIbI pemieHus | IIpuMeHdTH  CBOMCTBA  IIOKA3aTEIbHOM U
MOKa3aTeNbHbIE U MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX | JOrapUPMUUECKOM  (QYHKUMH K  PELICHHUIO
lmorapupmMuueckue HEPABEHCTB. IIOKa3aTENbHbIX u JOrapuPpMHIECKUX
HepaBeHCTB (24 1) OcHOBHBIE METO/IbI pelieHus: | HepaBEHCTB.
HppalMOHAIILHBIX HEPABEHCTB. O0ocHOBaTH PaBHOCUIILHOCTD IIEPEXOJIOB.
I'padpuyeckue meronsl  perieHus | PemaThb uppairoHaibHbIC HEPABESHCTBA.

Hcnmoan3oBarhb
CBOMCTBA

rpagpuyeckue  MeTonbl U
BXOASIIMX B  ypaBHEHHE  WJIH

KOMIUIEKCHBIMU YHCJIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCEN
Ha KOOPAMHATHOM MJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oii
CTETIEHU U3 KOMIUIEKCHOTO YHCJIa.
[IpuMeHeHHEe KOMIUIEKCHBIX YHCEI
Ui peuieHuss  (QU3MYECKUX U
reOMETPUUECKUX 3a/1a4

HEPaBEHCTB HEpaBEHCTBO (YHKIMHU /IS pEIICHUs 3a]1aun
KommiekcHsle uncna | KommiekcHsle yucia. | OnepupoBaTh NOHATUIMU: KOMIUIEKCHOE
(10 1) Anrebpanueckas U | YUCJIO ¥ MHOXKECTBO KOMIUJIEKCHBIX UHCE.
TPUTOHOMETpHUYECKas ¢dopmel | [IpeacTaBasTh KOMIUICKCHBIC YHCIIA B
3aMMucy KOMIUIEKCHOTO YHUCIa. anredpanvyecKkoil U TPUTOHOMETPUIECKOM
Apudmernueckue — omepanuu ¢ | hopme. BoImoHATh apudmMeTHUECKIEe

oTiepaIuy C HUMHU.
HN3o00paxaTh KOMIUIEKCHBIE
KOOPJMHATHOM IJIOCKOCTH.
I[Ipumensats popmyny MyaBpa u noiayyaTh
MIPEICTABJICHUE O KOPHSX 71-0M CTETICHU U3
KOMILJIEKCHOTO YKCJIa. 3HAKOMHUTBCSH C
nmpuMepaMu NIPUMCHCHUA KOMITJICKCHBIX YHUCECJI
JUTSI pEIICHUS TEOMETPUUIECKUX U HPUBUUECKUX
3a1a4

qucia Ha

Harypanbnbie n
LeJIble yucia

Harypasbnble u niensie yucna.
[IpumeHeHne NPU3HAKOB ACIUMOCTH

OHepHpOBaTb MOHATUAMHU: HATYpPAJIbHOC U
[eJIOC YUCIIO0, MHOXKECTBO HATYPAJIbHBIX YUCCII.

(10 9) ueneix uucen, HOJ wu HOK, | Ucnosb30BaTh NPU3HAKM ISTUMOCTH IIEJIBIX
OCTaTKOB IO MOYJIIO, alITOPUTMa yucen; octatku no Mmoayito; HOJl u HOK
EBxnmpma s pemieHuss 3amad B | HATypalibHBIX yucen; anroputM EBknmaa mmst
LEBIX YUCIIax pellieHus 3a1ad.
3anuchIBaTh HaTypajibHBIE YKCIIA B PA3JIMYHBIX
MO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS
Cucrtembl CucreMa ¥ COBOKYTHOCTh YpaBHEHH.| OnepupoBaTh NOHATUSIMM: CUCTEMA U
palMOHAIbHBIX, PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPAaBHEHUI 1 HEPABEHCTB;
UppaLMOHATILHBIX CJIEJICTBUSI. pelIeHne CUCTEMbI WIIH COBOKYTTHOCTH;
MOKa3aTeNbHBIX U OCHOBHBIE METO/IbI PEIICHUS CUCTEM | PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSI.
norapuMUYECKUX Y COBOKYITHOCTEH pallMOHANIbHBIX, Haxoauthp perieHus CuCTEM U COBOKYITHOCTEHN
ypaBHEHHUI HUPPALMOHANIbHBIX, TOKA3aTEIbHBIX U | LEIBIX PALIMOHAIBHBIX, UPPALIMOHAIBHBIX,
(12 9) Jorapu(pMHUIECKUX YpaBHEHUH. MOKAa3aTeNIbHBIX U JTIOTaPU(PMUUECKUX YPaBHCHUI
IIpuMeHeHHE ypaBHEHUMN, CUCTEM M | U HEPABEHCTB.
HEPaBEHCTB K pemienuio | IIlpuMeHATH cCUCTEMBl YpaBHEHUH K pELICHUIO
MaTeMaTHYeCKHX 3ajad W 3aJad W3 | TeKCTOBBIX 33aJa4 U3 Pa3TUYHbBIX 00IacTei
pa3NuyYHBIX 00JacTEel HAyKH M 3HAHUU U pEATbHOM )KU3HH;
peasbHON JKWU3HHM, HWHTEPHpPETAlHs | HHTEPIPETHPOBATH [TOJYyYEHHBIE PEIICHUSI.
MOJTYYEHHBIX PE3yJIbTaTOB Hcnoab3oBath (poBbIE peCypChbl
3agayu ¢ PanmonanbsHble, MppaliMOHaIbHEIE, Bo10upaTth crioco0 pemieHus parioHaIbHbIX,
napameTpamu MOKa3aTeIbHbIC, TOTAPU(PMHUIECCKHE | UPPAMOHATBHBIX, TOKa3aTEIbHBIX,
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(16 v) U TPUTOHOMETPHUYECKUE YPABHEHHS, | JOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX
HEPaBEHCTBA U CUCTEMBI C ypaBHEHHIA U HEPABEHCTB, COACPIKAIIIX MOJTYJIN
napaMeTpamH. U TIapaMeTpPbl
[MocTpoenwue u uccienoBanme I[pumensiTe Tpaduveckue W aHATUTHYCCKUC
MaTeMaTHYECKUX MOJIETIEeH PealbHbIX | METO/BI JJIsl PEIICHUs] YPaBHEHUI U HEPaBEHCTB
CUTYyAIMid C TIOMOIIBIO YPaBHEHHIH, C TapaMeTpaMHu, a TaKXKe HCCIeIOBaHNe
CHCTEM YPaBHEHUH U HEPABEHCTB C (GYHKIMH MeToaMU MaTeMaTHYECKOro aHalu3a.
napaMeTpamMu CTponTh W WCCIEI0BATH MATEMaTHYCCKUE

MOJENI  peaJbHBIX CUTyalluii C TOMOIIbIO
ypaBHEHHIA, HEPABEHCTB M CUCTEM C
napamMeTpamu

[ToBTOpEHue, OcHOBHBIE TOHATUS W MeToIbl | MoaeJupoBaTh pealbHble CUTyalluu Ha S3bIKE

00o6mIeHME, Kypca, 00001IeHHE U | anreOpbl, COCTABISATH BBIPAKCHUS, YPAaBHCHHUS,

cucTeMaTH3alus cucTeMaTH3alus 3HaHUH HEpaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H,

3HaHui (16 1) HCCJIeI0BATH TIOCTPOCHHBIE MOJIEIH C

UCIIOJIb30BaHUEM alllapaTa ajareopsl.
IIpuMeHsTH QYHKINU JUIT MOACTHUPOBAHUS U
UCCIICIOBAHMSI PEATIbHBIX IPOIIECCOB.

Pemats npukiasHbie 337291, B TOM YHCIIC
COLIMAIBHO-9KOHOMHYECKOTO 1 (PU3NIECKOTO
XapakTepa, CpeICTBAMH aIreOpsl U
MaTEeMaTUYECKOTO aHAJIN3a

IHoypounoe niianupoBanue AJI'EBPA u Hauyaia MmaremaTu4eckoro anaausa, 10 kiacc

No Jama

n/n | Ilhan

| Daxkm

Tema ypoka

MHo:xecTBO JeiicTBUTENbHBIX Ynce]a. MHOrowienbl. PanuoHasibHble ypaBHeHHsI 1 HEPABEHCTBA.
Cucrembl JTMHEHBIX YPaBHeHHI - 28 yacos

MHO)KCCTBO, OIepalu Hal MHOKCCTBAMHU U UX CBOlCTBa

Juarpammsl Diinepa - Benna

[IpumeHeHne TeOpeTUKO-MHOXKECTBEHHOT O arapara i peleHus 3aa1a4

PanumonanbHble yncna

OOBIKHOBEHHBIC U IECATUIHBIC IPOOH

[IpoueHTsl

beckoHeuHble nepuouyeckue 1poodu

[Tpumenenue Apobeli U MPOLICHTOB IS PEIICHHS IPUKIIATHBIX 3a/1a4

JlericTBUTENIBHBIE YHCIIA

PammonansHabie 1 HppanuoOHaJIbHBIC YNCJIa

ApudmeTrrueckue onepanuu ¢ AeMCTBUTEIbHBIMU YHNCIAMU

Moaynb A€HCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA

[TpuOnmxEHHBIE BEIUUCICHMS, TPABUIIa OKPYTICHUS

IIpuknaka u oLeHKa pe3ysbTaTa BbIYUCICHUN

T AN T IS I E=Y = = BN T R KW N EUSE N Y e

Koumponvnasa paooma Nel no meme «Payuonanvhsle ypasnenus u
Hepagencmea. Cucmemol TUHEHHBHIX YPAGHEHULL)

16 OCHOBHBIE METO/IbI PELICHMSI LIENBIX YPaBHEHUN

17 OCHOBHBIE METO/IbI pEIICHUS IPOOHO-pAllMOHATIBHBIX YpaBHEHUI

18 OCHOBHbBIE METO/IbI PELICHHUS LETBIX U IPOOHO-pAlIMOHAILHBIX HEPABEHCTB

19 MHorouieHs! OT OHOM NepeMEHHOM. Jle1leHne MHOTOWIEHa HAa MHOTOYJIEH C
OCTaTKOM

20 Teopema bezy

21 MHorouneHs! ¢ nensiMu kodpdpumentamu. Teopema Buera

22 Pemenne cucreM TMHENHBIX YpPaBHEHUM
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23

Martpuna cucTeMsbl TMHENHBIX YPaBHEHUI

24 Onpenenurens MaTpuLpl 2X2, €0 TEOMETPUIECKUI CMBICI U CBOWCTBA
25 Brrunciienue 3HaueHus: OnpeaeIuTeINst
26 [Ipumenenue onpeaenuTens 1l peIICHUs] CUCTEMbI TUHEUHBIX YPaBHEHHI
27 Pemenue npukiiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBbI JIMHENHBIX YPAaBHEHUI
28 Konmponvnaa pavoma Ne2 no meme «Muoocecmeo oeiicmeumenbHvlx
yucen. Mnozouneno»
®yukuun v rpaguxku. CreneHHas GyHKIUs ¢ HeJIbIM OKa3aTeseM - 12 yacos
1 CniocoOb1 3amanus pyHkuuu. Bzanmuo oOparusie pyHkimn. Kommnosumms
(byHKIMIA.
2 I'padux pyHnkmm. SnemMeHTapHbIe Ipeodbpa3zoBanus rpagukoB pyHKIUI
3 OO6nacTh onpeaesieHus: 1 MHOXKECTBO 3HAUE€HUH (pyHKIIUH
4 Hynu ¢pynxnun. [IpoMexyTku 3HaKOTIOCTOSIHCTBA
5 UYérnble u HeuétHbie GyHkImu. [leprnoauueckue GyHKINN
6 ITpomesxy Tk MOHOTOHHOCTH (QYHKIIMU. MaKCUMYyMbl 1 MUHUMYMBbI ()YHKLIUU
7 HauOosnbiiee u HauMeHblIee 3HaueHNe QYyHKIMM Ha IPOMEXKYTKE
8 Jlunelinas u kBaapaTHyHas QyHKIUH. DIeMEHTapHOE HCCIIEJOBAHUE U
rpaduku QyHKIUH
9 JlpoOHo-nuHeiHast GyHKIMHA. DIeMEHTapHOE UCCIIEJOBAaHUE U TPadUK ITUX
byHKIUI
10 Crenedsb ¢ 11ensIM nokazareieM. bunom Herotona
11 CreneHHast QyHKUHUS C HATYpaJbHBIM H LIEJIbIM NIOKa3aTenaeM. E€ cBolicTBa u
rpaduk
12 Koumponvnas paboma Ne3 no meme « @ynkyuu u cpagduxu)
ApudmernyecKkuii KOpeHb n-0ii crenenn. UppanuonaabHble ypaBHeHnus - 18 yacos
1 Apudmerndeckuil KOpeHb HATYpaJIbHON CTENEHH U €r0 CBOMCTBA
2 [TpeobpazoBaHus YNCTOBBIX BRIPAXKEHUHN, COIEPKAIINX CTCTICHU
3 BbIHECEHME MHOXKHTENS U3-110] 3HAKa KOPHS
4 BreceHre MHOKUTENS 1O/ 3HAK KOPHS
5 Cokpaienue ApooOeit, coaepKanux paaruKaibl
6 [Ipeo6pa3oBanue nppaioHaIbHBIX BEIPAKEHUI
7 [ToBTOpenue 1o Teme «ApupMeTHIECKH KOPEHb N-HOM CTENCHI»
8 Konmponvnas paboma Ned no meme «Apughmemuuecxkuii kopenv n-oit
cmenenu
9 WppaunonanbHble ypaBHEHUS
10 OO6nacTh TOMYCTUMbIX 3HAUEHUH HPPALMOHAIBHOTO YPABHEHUS
11 OCHOBHBIE METOIbI PEIIEHUS UPPALMOHATIBHBIX YPABHEHHI
12 PaBHOCHIIBHBIE ITEPEXOABI B PEILICHUN UPPALIMOHAIbHBIX YPABHEHUN
13 ANTOpUTM pelIeHNs UPPALMOHAIBHBIX YPaBHEHUN
14 Pelenne nuppalnoHaabHbBIX YPaBHEHUM
15 Perenne nuppaoHaabHBIX YPaBHEHUM
16 CBoiicTBa 1 rpauk KOpHS 1-0i CTENEeHU Kak (yHKIIMU OOpaTHOM CTENEeHH ¢
HaTypaJbHBIM I1OKa3aTeIeM
17 IToBTOpenue o reme «MppannoHaibHbIE yPABHEHUD)
18 Koumponvnas paboma Ne5 no meme « Uppauuonanvhnsie ypagHeHusn»
Hoka3arenbHas pynknus. [lokazarenbHbie ypaBHeHus - 10 yacos
1 CreneHb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOIMCTBA
2 [TokazarenpHas QyHKIHs, €€ CBOICTBa U Tpaduk
3 Hcnonp3oBanue rpaduka QyHKIUH U PEIICHUS YPaBHEHUH
4 ITokasaTenbHble ypaBHEHUS
5 OCHOBHBIE METO/IbI pEIICHUS TOKa3aTEIbHBIX YPaBHEHUN
6 [TpuBenenue obenx yacteil ypaBHEHUS K OTHOMY OCHOBAaHUIO
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7 Brinecenne 00111ero MHOKHUTES 32 CKOOKY

8 MeTto[ 3aMeHBI IEPEMEHHOM B IT0KA3aTEIbHBIX YPaBHEHUAX

9 MeToa OYICHHOTO JIeTICHUS

10 KonTtponbsnas padora Ne6 o teme «llokazarensnas dynkius.[lokazaTensHbie

YpPaBHEHUS»
Jlorapudpmuueckas pynkuus. Jlorapupmudeckue ypapHeHus - 18 yacos

1 Jlorapudm yucna
. OCHOBHBIE METO/IbI PELICHHUS JIOTAPU(PMUIECKUX YPaBHEHHIA.

2 CoiicTBa norapudma

3 JlecsaTnanbie JorapudMbl

4 HatypanbHble norapudmsl

5 [TpeobpaszoBanue BEIpaXXEHHH, COACPIKAITUX JTOTapHUPMBbI

6 Jlorapudmuueckas pyHkuus, e€ cBoiicTBa 1 rpadux

7 Hcnonp3oBanue rpaduka GyHKIUH U PEIICHUS YPaBHEHUH

8 OyHKIMOHANBHO-TpahUIECKUN METOJT PEIICHUS YpaBHEHHIA

9 Konumponvnas paboma Ne7 no meme «locapughpmuuecxkan pynkuyusn»

10 Jlorapudmuueckue ypaBHEHHS

11 PaBHOCHIIbHBIE IEPEXObI B PEIICHUH JIOTapU()MUUECKUX YPaBHEHHHA

12 Pemienue ypaBHEHHIA TIO OIIpeIesIeHUIO Jorapupma

13 Meto1 OTEHIMPOBaHUS

14 Merto/ BBeZIeHHSI HOBOM MEPEeMEHHOM

15 Meton norapupmMupoBaHus

16 Ilepexon kK HOBOMY OCHOBaHHIO

17 Pemenue norapupmMuyeckux ypaBHEHUN

18 Koumponvnas paboma Ne8 no meme «/locapughmuuecxkue ypasnenus»

Tpuronomerpnyeckue BbIpakeHUs M YpaBHeHHs - 22 yaca

1 CuHyC, KOCHHYC YHMCJIOBOTO apryMeHTa

2 TaHreHc U KOTaHT'€HC YHUCII0BOIO apryMeHTa

3 ApKCHHYC, apKKOCHUHYC ¥ apKTaHI'€HC YMCIOBOIO apryMeHTa

4 Tpuronomerpuyeckas OKpy>KHOCTb, ONPEICIIEHUE TPUTOHOMETPUYECKHUX
(GYHKIMI YUCIIOBOIO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA

6 ®opMmyJibl ABOMHOTO yria

7 @DopMyJIbl TOHUKEHUS CTETIEHU

8 @®opMyJIbl OJOBUHHOIO yTia

9 @DopMyJibl CyMMBbI apTyMEHTOB

10 DopMyIIbl CyMMbI (PYHKITHI

11 dopMybl TpoU3BeeHUS (HYHKITHHA

12 IIpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUN C TOMOILBIO (OPMYIT

13 Koumponvnas paboma Ne9 no meme « Tpuzonomempuueckue eblparxcenus,

14 Pemienue ypaBHeHUS COSX = a

15 Pemenne ypaBHeHus sinx = a

16 Pemienue ypaBHenui tgx = a, ctgx =a

17 Merto/ 3aMeHbl IEPEMEHHOM

18 YpaBHEHMSI, CBOASIILIMECS K KBAJJPATHBIM YPaBHEHUAM

19 Meron pa3noxkeHus: Ha MHOKXUTEIN

20 OnHOPOHBIE TPUTOHOMETPUYECKUE YPABHEHUS

21 PeleHne TpUroHOMETpUYECKUX YPaBHEHUI

22 Konmponvnas pavooma Nel0) no meme « Tpuzonomempuueckue
Ypaeunenusy

IlocaexoBaTenbHOCTH U nporpeccuu - 10 yacos
1 \ | [TocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHUS MTOCIEI0BATEIbHOCTEN
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2 Meto MaTeMaTUYECKON HHAY KA

3 MOHOTOHHBIE ¥ OTPAaHUYEHHBIE MTOCIEA0BATEILHOCTH

4 Apudmerrueckass 1 reOMETPUIECKas TPOTrPECCUH

5 beckoneyHo yObIBaromas reoMeTpruiecKas mporpeccus

6 CymMma 0eCKOHEYHO YOBIBAIOIICH T€OMETPHUYECKOM MTPOrpeccun

7 JIMHEHBIN U KCIIOHEHIMAIBHBINA pocT. Yucio e

8 dopmyJia CI0KHBIX POLICHTOB

9 Hcnonbs3oBaHKue MPOrpeccuu sl PEIICHUs] pealbHbIX 3a7a4 MPUKIAJHOTO
XapaxkTepa

10 Konumponvnas paooma Nell no meme «llocnedosamenvnocmu u
npozpeccuuy

HenpepoiBabie pynkuun. IIponzsognas - 20 yacos

1 HenpepoiBable QyHKINMN 1 11X cBoiicTBa. Touka pa3peiBa

2 Acumntotsl rpadukoB ¢pyHKiui. CBoiicTBa (PyHKIINN HEMPEPHIBHBIX HA
OTpE3Ke

3 Meroa UHTEpBAJIOB AJIs PELICHUS] HEPABEHCTB

4 [IpuMeHeHne CBOMCTB HENIPEPHIBHBIX (PYHKITUHN JJIs PEIICHUS 3a71a49

5 [TepBas u BTOpas pou3BOIHBIC QYHKITUN

6 Omnpenenenue, TeOMETPUIECKUN U (PU3UIECKUN CMBICI TTPOU3BOTHOM

7 ANropuTM HaxXO0XAEHUS MPOU3BOIHON

8 ®opmytbl qudGepeHITpPOBaHUS

9 [Tpon3BoHas CTENEHHON (QyHKIIMU

10 [Tpou3BoHBIC A7IEMEHTAPHBIX PYHKITAN

11 Brrurcnenue npou3BOIHBIX JIEMEHTAPHBIX (PYHKITHIA

12 [TpousBoHas cyMMbI (pyHKITHIA

13 [TpousBoHas Mpou3BeACHUADYHKITHHA

14 [Tpou3BoHas yacTHOTO (HYHKIIMNA

15 [Tpon3BoHAs KOMIO3HIUH (DYHKITHIA

16 [loHsiTHE M BRIUKCIEHUE IPOU3BOIHON N-TO MOPSIKA

17 HuddepenurpoBanue cioxxHONU GYHKIUU

18 VYpaBHeHHe KacaTeabHOU K TpaduKy QyHKINH

19 VYpaBHeHHE KacaTeIbHOU K TpauKy PyHKITUN

20 Koumponvnasn paooma Nel2 no meme «Henpepuvienvie ghynkuyuu.
Ilpouszeoonasn

IHoBTOpEHME, 00001IeHNE, CCTEMATH3ALUS 3HAHMH - 2 yaca
1 PemreHnst TpUroHOMETPUYECKUX YPABHEHUIN
2 CucremaTu3anus 3HaHUN

IHoypounoe miianuposanue AJI'EBPA u Hayajia MaTeMaTH4eCKOro anaausa, 11 kiace

No Jama Tema ypoka
n/n | Ilnan | Dakm
HccnenoBanne pyHKnmii ¢ 1OMOIIbIO NPOU3BOIHOM - 24 yaca
1 [ToBTOopenue. ®opmynsl udhepeHIPOBAHU
2 [IpaBuna quddepennupoBanus
3 [IpuMeHeHne MPOU3BOHON K HCCIIeIOBAaHUIO (DYHKITUIT HA MOHOTOHHOCTD
4 [IpuMeHeHne MPOU3BOTHON K UCCIEOBAHUIO (DYHKITHI HA SKCTPEMYMBI
5 DKCTpeMyMbl QyHKIIUN
6 Brrancienue skCTpeMyMOoB (pyHKITHH
7 [IpumeHeHne npOn3BOJHON /IS 1OKA3aTENbCTBA TOXKIECTB U HEPABEHCTB
8 [Toctpoenue rpaduxoB GyHKIMH
9 HccnenoBanue GyHKINU U IOCTpOSHHE rpaduka GyHKINU
10 CBs13p MeX Ty TpadukoM GYHKIIMH U rpaduKoM e€ IPOU3BOTHON
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11 HauOonbiiee u HanMeHbIIee 3HaUeHUs (QYHKIIMU Ha TPOMEKYTKE
12 3amaun Ha OThICKaHWE HAUOOJBIINX M HAUMEHBIIUX 3HAUEHUH BETHUUH
13 Pemienue 3a1a4 Ha HaX0XKICHUE HAMOOJBIINX U HAUMEHBIINX 3HAUCHUH
14 [IpuMeHeHne MPOU3BOIHOM K UCCIAEAOBAHUIO (DYHKITH
15 Koumponvnas paboma Nel no meme «Hccnedoeanue pynkuyuii ¢
HOMOW{BIO NPOU3EOOHOU)
16 [IpuMeHeHne MPOU3BOAHON JUISl HAXOKICHHSI HAWITYYILEr0 PELICHUs B
MIPUKIIAIHBIX 3a/1a4axX
17 [IpuMeHeHne MpOU3BOAHON B PEIICHUH 3a1a4
18 [IpumeHeHne npon3BOAHOM JIJIs1 HAXO0XKACHUS HAWITYYIIEro PEMICHUS IS
OIpeJIeJIEHUs] CKOPOCTH Tpoliecca, 3aJaHHOro (hopMyoif miu rpadguxkom
19 IIpumeHeHne NPON3BOAHOMN 711 HAXOKIEHUS HAUTYYIIEero peeHus A
OTIpeJIeNIEHUs] YCKOPEHHS IPOIIecca, 3aJaHHOTO (POpMYII0il nim rpagukoM
20 Kommoszumus GpyHkumii
21 I'eomerprueckue o0pas3bl ypaBHEHUH HAa KOOPAMHATHON TNIOCKOCTH
22 ['eomeTpuueckune 006pa3bpl HEPAaBEHCTB Ha KOOPIMHATHOM TIOCKOCTH
23 [ToBTOpenwue mo teme «ccnenoBanne GyHKIUH ¢ TOMOIIBIO TPOU3BOTHOM
24 Koumponvnasn paooma Ne2 no meme «HMccneoosanue pynxuyuii ¢
HOMOW{BIO NPOU3EOOHOU)
IlepBooOpa3nas u uHTEerpaj - 12 yacos
1 [TepBooOpasuas
2 OcHOBHOE CBOWCTBO NMEPBOOOPA3HBIX
3 ITepBooOpa3HbIe 3IEMEHTAPHBIX (PYyHKITHI
4 [IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX
5 NHTerpai. I'eoMeTpudecKuii CMBICII HHTErpajia
6 Brruncnenue onpenenénHoro unrerpaia no gopmyne Herotona-JleliOnuma
7 [IpuMeHeHne nHTErpaia A HAXOKASHUS TIOMAeH TUIOCKUX QUTYyp
8 ITpuMeHeHMe MHTErpasia sl HaX0XKJIeHU 00bEMOB N'€OMETPUYECKHX Tell
9 [Tpumeps! pemennii tudGepeHInaIbHBIX yYpaBHEHHHA
10 MatemaTHuuecKoe MOJEINPOBAHNE PEATBHBIX IIPOLIECCOB C MTOMOILIBIO
muddepeHIranbHbIX YpaBHEHUH
11 [ToBTOpenue no reme «IlepBooOpa3Has u UHTErpaI»
12 Konumponvuas paboma Ne2no meme «Ilepeoobpaznan u unmezpany
I'padpuxn Tpuronomerpudeckux pyHkuuii. Tpuronomerpuyeckue HepapeHcTBa - 16 yacos
1 Tpuronomerpudeckue GyHKLIUHU, UX CBOWCTBA U TpapUKU
2 CBoiicTBa 1 rpaduk GYHKIUU Y = COSX
3 CBoiicTBa 1 rpaduk GYHKIUHU y = sinx
4 I'paduku Qynkuit y = tgx, y = ctgx
5 Perienue TpUroHOMETpUUYECKUX YPAaBHEHUH ¢ TOMOIIBIO Ipa(UKOB
6 OT60p KOpHEH TPUTOHOMETPUIECKUX YPABHEHHI C TIOMOIIBIO rpaduka
7 OT100p KOpHE TPUTOHOMETPUUECKUX YPaBHEHHH METOI0M repebopa
8 OT60p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUN TBOWHBIM HEPABEHCTBOM
9 OT1060p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHU C TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
10 TpuronomeTpuuecKre HEpaBeHCTBA
11 Mertoas! pelieHre TPUTOHOMETPUYECKUX HEPABEHCTB
12 PemreHne TpUroHOMETpUYECKUX HEPABEHCTB
13 Penrenne TpUroHOMETPHYECKUX HEPABEHCTB TPaPHIECKU
14 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB
15 [ToBTOpenwue o Teme «I'padyuku TPUTOHOMETPUICCKUX (PYHKITHH.
TpuronomeTpruyeckue HepaBEHCTBAY
16 Koumponvnas pavoma Ne3no meme «I paghuku mpuzonomempuueckux

dynuxyuit. Tpuzonomempuyueckue HepaseHcmea)

100ballnik.com




HppannonanbHble, NOKa3aTeJbHbIe U JJOrapu(MuiyecKue HepaBeHCTBA - 24 yaca

1 [Ipocreiimme noka3zaTenbHbIE HEPAaBEHCTBA
2 CBenieHue MOKa3aTeIbHOI0 HEPABEHCTBA K IIPOCTEHIIEMY
3 Merto/1 BBeZIeHUsI HOBOM MEPEMEHHOM
4 PasnoxxeHnne Ha MHOXHTEN
5 CBenieHne K paBHOCUIIBHOW COBOKYITHOCTH
6 Meroa panmoHanu3anuu (3aMeHa MHOKHUTEIIEH )
7 I'paduueckue METObI PEIICHNUS IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
8 [Ipocreiimme norapudmuyeckre HepaBeHCTBA
9 JlorapudmMuueckre HEpaBEHCTBA, CBOASIINECS K MPOCTEHIITIM
10 Meroa 3amMeHbI IEpEMEHHON
11 JlorapudMuueckne HEpaBEHCTBA, CBOJIAIINECS K PAIlMOHAIbHBIM
12 Jlorapudmuueckre HepaBeHCTBA, COAEPIKAIINE IEPEMEHHYIO B OCHOBaHUU
norapupma
13 Merto nHTEpBaIOB
14 I'paduueckuii MeTo 1 pemeHus JOrapuPpMHIECKIX YPAaBHEHUI 1 HEPABEHCTB
15 HppanuoHaibHble HEPABEHCTBA CTAHIAPTHOTO BUA
16 Meron nepexoia K paBHOCHUIBHOW CUCTEME
17 JpoOHO-UppanroHaIbHbIE HEPABEHCTBA
18 Meroa 3amMeHbI IEpEMEHHON
19 HppannoHanbHble HEPaBEHCTBA CMEIIAHHOTO THUIIA
20 WppanmonanbHele IorapupMuiecKie HEpaBeHCTBA
21 YMHOXEHUE Ha CONPSIKEHHOE
22 Merton nHTEpBaIOB
23 I'paduueckuii MeTo pelieHus HppalMOHATBHBIX YPAaBHEHUN 1 HEPABEHCTB
24 Konumponvnas paooma Nedno meme «Hppayuonanvmsle, nokazamenvHule
u 102apuhpmuuecKkue HepageHcmea,
KomnuexkcHsblie yncaa - 10 yacos
1 IloHsITHE KOMIUIEKCHOTO YHCIIa
2 Anrebpanyeckas opma 3amucu KOMILTIEKCHOTO Yrcia
3 Apudmernueckre onepanuy ¢ KOMIUIEKCHBIMU YHCIaMU
4 Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU YUCIIaMU
5 Tpuronomerpudeckast popma 3armcy KOMIUIEKCHOTO YHCIIA
6 N300paxeHne KOMIUIEKCHBIX YUCEl Ha KOOPINHATHON TNIOCKOCTH
7 ®opmynia Myaspa
8 Kopuu 7n-011 cTenenn u3 KOMILUIEKCHOTO Yncia
9 [IprMeHeHne KOMIUIEKCHBIX YUCENT AJIsl pelIeHUs PU3NUECKUX U
reOMEeTPUUYECKUX 3a/1a4
10 Konmponvnuaa paboma Ne5Sno meme «Komnnekcnole yucaay
HarypaabHble u nessblie yuciaa - 10 yacos
1 HatypanbHble u Leble uucia
2 IIpu3Hak AEIMMOCTH LENBIX YUCEI
3 [IpumeHeHne npru3HaKoB ACTUMOCTH LETBIX YUCEN
4 [Tpumenenne HOJ[ u HOK miist penienus 3a1a4 B LEJIbIX YUCIIAX
5 Brruncnenue ocTaTkoB 110 MOAYJIIO 7Sl pELIEHMs 3a/1a4 B LIEIIBIX YMCIIAaX
6 [IpuMeHeHne OCTaTKOB 110 MOAYJIIO JUIsl pELIEHU 33]1a4 B LIEJIbIX YUCIIax
7 Anroputm EBxinna
8 IIpumenenue anroputma EBkinaa 1 pemenns 3a1ad B LEIbIX YUCIaX
9 [ToBTOpenue no Teme «HaTypasibHbIE U LIEJIBIEC YUCTIA»
10 Konmponvnaa paboma Nebno meme «Hamypanvnvie u yenvie uucna»

CucreMbl paHOHATBHBIX, HPPALMOHAIbHBIX MOKA3aTeIbHBIX M JIOTAPU(PMUYECKHUX YPABHEHU I —

12 yacoB
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Cucrema 1 COBOKYITHOCTh YPaBHEHHM

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS

OCHOBHBIE METO/IbI PEIICHUS CUCTEM PAllMOHANBHBIX YpaBHEHUN

OCHOBHBIE METO/IbI PEIIEHUS COBOKYITHOCTEN PallMOHAJIbHBIX YPABHEHUI

OpnHOPOJHBIE CUCTEMBI YPABHEHU

OCHOBHBIE METO/IbI PEIICHUS CUCTEM HPPALMOHATILHBIX YPaBHEHHM

OCHOBHBIE METO/IbI PELIEHUS COBOKYITHOCTEW UPPALIMOHAIIBHBIX YPAaBHEHUI

OCHOBHEBIE MCTOAbI pCHICHUS CUCTEM ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IbI PEIIEHNUSI COBOKYITHOCTEN MIOKA3aTENIbHBIX YPAaBHEHUN

OCHOBHBIE METO/IbI PEIICHUS CUCTEM JOrapu(PMHUUECKUX YpaBHEHHH

OCHOBHBIE METO/IBI PEIICHHS COBOKYITHOCTEH JIOTapU(PMUIECKUX YPAaBHCHUMA

RIS au| v~

Konmponvnaa paboma Ne7no meme «Cucmemul payuoHa1bHbIX,
UPPAYUOHAIbHBIX NOKA3AMENbHBIX U 102APUPMULECKUX YPAGHEHUIL)

3anauu ¢ napamerpamu - 16 yacos

PaI_[I/IOHaJIBHBIG YpPaBHCHU: C ITapaMCTpaMu

PannoHanbHbIE HEpABEHCTBA C ITapaMeTpaMu

PamnuonansHbIe CUCTEMBI C napamMmeTpamu

HppannoHanbHble ypaBHEHUs ¢ TapaMeTpaMu

HppannoHanbHbl HEpaBEHCTBA C TapaMeTpaMu

HppanumoHanbHbIE CUCTEMBI ¢ TApaMETPAMU

IToka3zaTenbHbIE ypaBHEHUS C IApaMETPaMHU

ITokazarenbHblE HEPABEHCTBA C ITapaMeTpaMu

IToxa3aTennbHBIE CHCTEMBI C napamMmeTpamu

Jlorapudmuueckue ypaBHEHHs ¢ TapaMeTpaMu

Jlorapudmuueckre HepaBeHCTBA C TTapaMeTPaMH

JlorapupmMuueckne CUCTEMBI ¢ TapaMeTpamMu

TpuroHoMeTpuveckre ypaBHEHHUS C TapaMeTpaMu

TpuronomeTpuuecke HEPaBEHCTBA C MapaMeTpaMu

TpuronomeTpruyeckue cUCTEMBI ¢ TapaMeTpaMu

ST AN ke S I P =l el BN e KW N RUS] § S e

Koumponvnas paooma Ne7no meme «3aoauu ¢ napamempamu

IToBTOpEeHHe, 06001IeHNe, CHCTeMATH3ALUs 3HaHUI - 16 yacoB

Apudmerndeckre onepaum ¢ 1eHCTBUTEIbHBIMU YUCIaAMHU

Pemenue npoOHO-palioOHaIbHBIX YPaBHEHUH

DneMeHTapHOe UcciieJoBaHue U rpaduku PyHKITUH

[TpeoOpa3oBaHus YUCTOBBIX BBIPAKEHHM, COJCPIKALINX CTEICHU U KOPHH

Pemenne HUppalrOHAJIBbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METO/IbI pEIICHUS TOKa3aTeIbHBIX YpaBHEHUN

Pemienue porapuMuyuecKkux ypaBHEHUH

[TpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKECHUN

PeleHre TpUroHOMETpUYECKUX YPaBHEHUI

OT100p KOpHEW TPUTOHOMETPUUECKUX YpaBHEHUN

Brruncnenue npou3BOIHBIX 3JIEMEHTAPHBIX (PYHKIIHI

[IpuMeHeHne MPOU3BOIHOM K UCCIAEAOBAHUIO (DYHKITHH

[TpuMeHeHne MHTErpaa Iyl HaXO0XKICHHS TUTOIIAIeH TUIOCKHX (uryp

Ilpomesrrcymounaa ammecmayusa. Hmozosasn konmponvnas paooma (Ne8)

AHanu3 pe3yabTaToB KOHTPOJIBHON paboThI

T N I S e P =Y =1 k=1 ES RN KV N USRS e

CucreMatusanus 3HAaHUHA

100ballnik.com
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