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HHOACHUTEJBbHAA 3AIINCKA

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauana MaTeMaTH4eCKOTO aHAJIM3a» SBISETCA OJHUM U3 Haubojiee 3HAUYUMBIX B
porpamMMe CTapIieil IIKOJbI, MOCKOJIBbKY, C OJHON CTOPOHBI, OH 00€CIeUnBaCT UHCTPYMEHTAIBHYIO 0a3y Ui
U3yUYeHHs] BCEX €CTECTBEHHOHAYUHBIX KypCOB, a C JAPYroi CTOPOHBI, (OPMHUPYET JOIMYECKOe U aOCTPAaKTHOE
MBILUIEHHE YYallUXCsl HAa YpOBHE, HEOOXOAMMOM [yl OCBOEHMsI MH(OpPMATUKH, OOIIECTBO3HAHUS, UCTOPHH,
CJIIOBECHOCTH U JIPYIUX JUCHMIUIMH. B pamkax 1aHHOro Kypca ydalluecs OBJIa/J€Bal0OT YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpas (OpMyJIHUPYET CBOU JOCTUKEHHS B MaTeMaTHUECKON (opMe.

Kypc anrebpsl ¥ Hayanm MaTeMaTH4ECKOIO aHalW3a 3aKJIa[bIBA€T OCHOBY JJISl YCIIELIHOTO OBJIAJCHUS
3aKOHaMM (PU3UKHU, XUMHH, OMOJIOTUH, TOHUMAHUs OCHOBHBIX TEHACHUUHN pa3BUTUS SKOHOMMKH M OOILIECTBEHHON
KHU3HH, TTO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO
UCNOJb30BaTh UX JJIA JajbHEWIIero oOpa3oBaHus M B IOBCEIHEBHOW >XKM3HU. B Toxe Bpems oBiajaeHHe
a0CTPaKTHBIMU M JIOTHUECKH CTPOIMMHU KOHCTPYKLMSIMM aireOpbl U MaTeMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTUHHOCTb, JOKA3bIBATh YTBEPXKACHUS C IIOMOIIbIO
UHAYKIMU U paccyXJaTh AEIYKTUBHO, HCIIOJIb30BaTh OOOOIIEHHME M KOHKpPETU3allMio, adCTparupoBaHHUE U
aHaJIOrH10, GOpMUPYET KpEaTUBHOE U KPUTUUECKOE MBIIIICHHUE.

B xone m3yuenus kypca «Anrebpa U Hayajga MaTeMaTHYECKOIO aHAIM3a» y4yallluecsl MOJy4aroT HOBBIN
OMBIT PEUICHMs] MPUKIAAHBIX 33/7a4, CAMOCTOATEIBHOIO MOCTPOEHUS MATEMATUYECKUX MOJENEeH peabHbIX
CUTyallul, MHTEpPOpPETAlUU IOJYyYEHHBIX pELICHUH, 3HAKOMSTCS C IpUMEpaMHU  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B HPUPOZE, HAyKe U MCKYCCTBE, C BBLAAIOLUIMMHCA MATEeMaTHUYECKUMHU OTKPBITHSMHM U UX
aBTOPaMH.

Kypc ob6nagaer 3HauuTenbHBIM BOCHHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIM peanu3yercss Kak uepes
yueOHBI MaTepuai, CocoOCTBYIOUUI (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK U Yepe3 CIeUUPUKY
y4eOHOI JAedaTenbHOCTH, TpeOyroled NpOJOKUTEIbHON KOHIIEHTPALMH BHUMAaHMS, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ysbTar.

B ocHoBe metoauku oOyueHus anredpe ¥ HadalaM MaTeMaTHYECKOr'o aHajiu3a JIEKUT AESTeTbHOCTHBIN
MPUHLIMI O0YyYEHUS.

B crpykrype kypca «Anrebpa M Hadaja MAaTeMaTHYECKOIO aHAJIM3a» MOXKHO BBIIEIHUTH CIEAYHOIINE
COJIepKaTeIbHO-METOJUUECKUe JIMHUM: «Yucna u BblUUCIEHUs», «PYHKIMU U Trpaduku», «YpaBHEHUS U
HepaBeHCTBa», «Hauana maremaTnueckoro ananusay», «MHOXKeCTBa U JIOTHKay. Bce OCHOBHBIE coliepKaTEIbHO-
METOJIMYECKUE JIMHUN U3YYatOTCs Ha IPOTSKEHHUH JIBYX JIET 00y4eHHUsI B CTapIIeil IIKOJIe, ECTECTBEHHO AOTOJIHSS
ApYT Jpyra U MOCTENEHHO HACHIAACh HOBBIMU TEMaMH U pa3zeinamMu. MOKHO C YBEPEHHOCTBIO CKa3aTh, UTO
JNaHHBIA KypcC SIBJISETCA HWHTETPaTHBHBIM, IIOCKOJIbKY OOBeAUHSET B cebe coJep)KaHue HECKOJIbKUX
MaTeMaTHYeCKUX TUCIHUILINH, TAKUX KaK anredpa, TPUrOHOMETpHUs, MaTeMaTHUYECKHI aHalINu3, TEOpUS MHOXECTB,
MaTeMaTHuecKkas Joruka u jip. Ilo mepe Toro, kak yyariuecs OBJIaJeBatoT Bc€ 6ojiee IMUPOKUM MaTeMaTHYECKHM
anmapaTroM, y HUX TOCJIEOBaTEIbHO (POPMHUPYETCS U COBEPILIEHCTBYETCS] YMEHHE CTPOUTh MAaTeMaTHYECKYIO
MOJIeJIb pEeaIbHOM CUTyallld, TNPUMEHSATh 3HAHUS, TMOJY4YEHHbIE IPU H3YYEHMHM Kypca, [UIsl pellieHus
CaMOCTOSITENTbHO C(OPMYIHMPOBAHHOM MaTeMaTHUECKOM 3a/1auu, a 3aTeM MHTEPIIPETHPOBATh CBOM OTBET.

ConepxatenbHo-MeToindecKas JUHHUS «Yucrna W BBIYUCIEHHS» 3aBepliaeT (pOpMHUPOBAHUE HABHIKOB
MCMOJIb30BaHUS AEUCTBUTEIBHBIX YUCEN, KOTOpOe OBIJIO HAYaTO B OCHOBHOI 1IKose. B crapmieit mxose ocoboe
BHUMaHHME YAeIseTcs (OPMHUPOBAHUIO HABBIKOB pAlMOHAIBHBIX BBIYMCICHUHM, BKIIOYAIOMUX B ce0s
MCTOJIBb30BAaHUE PA3MUYHBIX (OPM 3amHCH YHUCIA, YMEHHME JeNaTh NPUKUIKY, BBINOJIHATH NPUOIMKEHHBIC
BBIUUCIICHUS, OLCHUBATh YHCIOBBIC BBIPAKEHHs, paboTaTh ¢ MaTEeMAaTUYECKMMU KOHCTAaHTaMH. 3HAKOMBIE
yUYaIlUMCSl MHOXKECTBA HATypalbHbIX, LEJIbIX, PALUOHAIBHBIX W JEHCTBUTEIbHBIX YHCEN JOMOIHSAIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YHCEl. B KaXXJA0OM M3 3THX MHOMECTB PAacCMaTpPHUBAIOTCSI CBOMCTBEHHBIE €MY
cienn(puyIecKre 3a1au 1 ONepaliu: JeJieHHe Halleslo, OTIEPUPOBAHNE OCTATKAMU Ha MHOXKECTBE LIETIBIX YHCET;
0co0ble CBOWCTBA PAllMOHAIBHBIX M UPPALlMOHATIBHBIX YUCEN; apU(PMETUYECKHUE ONIEPALINH, a TAK)XKE U3BJICUCHHE



KOpDHSl HATypaJbHOW CTENEHM Ha MHOMKECTBE KOMIUIEKCHBIX u4ucell. briaromaps mocienoBaTelbHOMY
PaCHIMPEHHUIO Kpyra HCIOJb3YEMBIX YUCEI U 3HAKOMCTBY C BO3MOXHOCTSIMM UX NPUMEHEHMS I PEIICHUS
Pa3NUYHBIX 33134 (OPMUPYETCS MPEACTABICHUE O €AMHCTBE MATEMAaTHKU KaK HAyKH M €€ POJIM B MOCTPOCHUH
MOJIeNIel peallbHOTO MUPA; IUPOKO HCIIONIB3YIOTCS 00001IeHne M KOHKPETHU3aLusl.

Jlunns «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCsl Ha MPOTSHKEHUU BCEro OOY4YEHMs B CTaplleil HIKOJIE,
MIOCKOJIBKY B KaKJI0M paszene [IporpaMMbl mpeyCMOTPEHO pelIeHue COOTBETCTBYIOIMX 3a4a4. B pesynbraTe
y4aluecs: OBJIaJAEBalOT Pa3IMYHbIMU METOJaMH PEIICHUs pallMOHAIbHbBIX, HPPALMOHAJIBHBIX, IOKA3aTENIbHBIX,
Jorapu(pMHUUECKUX M TPUTOHOMETPHUYECKUX YPABHEHUH, HEPABEHCTB U CHCTEM, a TAKXKE 3a]ad, COJEpIKalluxX
napametpbl. [lonydyeHHble yMeEHHUs ILIMPOKO HCHOJB3YIOTCS MpPH HCCIEAOBAaHUU (DPYHKUHUNA C IOMOIIBIO
MIPOU3BOIHOM, IPH PELICHUH MPUKIIAIHBIX 33124 U 33/1a4 Ha HAXO0XKACHHE HanOOBIINX U HAMMEHBIINX 3HAYCHUI
¢bynkuuu. JlanHas cofepikarenbHas JMHNAS BKIIOYAET B ce0s Takke (OPMHUPOBAHNE YMEHHH BBITOTHATH PacUEThI
no ¢opmynaMm, mpeodpazoBaHUs PALUOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUYECKHUX BBIPAKECHUU, a
Tak)Ke BBIPAKEHHM, COJlepKalIuX cTeneHu u jgorapudmel. brarogapst nusydenuro anredbpandeckoro mMarepuania
MPOUCXOIUT JaJbHEUIIee Pa3BUTHE aJITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIUICHHS YIaIUXCsl, (POPMHUPYIOTCS
HABBIKU JIEAYKTUBHBIX PACCyKIEHUH, pabOThl ¢ CUMBOJIBHBIMU (POpMaMHU, MPEICTABICHUS 3aKOHOMEPHOCTEN 1
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBeHCTB. Anrebpa npezuiaraet 3¢ HeKTUBHbIE HHCTPYMEHTHI JIJIsl pEIICHUS
MPaKTUYECKUX U €CTECTBEHHOHAYYHbIX 3a/1a4, HAIJISIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KakK S13bIKa HAYKH.

ConepxxarenbHO-MeToanYecKast TUHUS «DyHKIIUHN U rpaduKu» TECHO MEPETIETAeTCs C IPYTUMHU JTUHUSIMA
Kypca, IOCKOJIbKY B KAKOM-TO CMBbICJIE 3a/1a€T MOCIEA0BATEIbHOCTh U3YUeHUS MaTepuaia. Mi3yueHue cTerneHHou,
MOKa3aTeIbHOU, TOTapu(MUUECKON U TPUTOHOMETPUYECKUX (DYHKIIUHN, UX CBOMCTB U Irpa)KOB, UCIIOJIb30BAHHE
GyHKIMA 0TS pemeHus 3afad U3 OPYruX y4eOHBIX NMPEeIMETOB M PeajbHOM JKU3HU TECHO CBSI3aHO Kak C
MaTEeMaTHYeCKUM aHaJIN30M, TaK M C pElIeHHEeM YpaBHEHHMU U HepaBeHCTB. lIpu 3ToM Oonbliioe BHUMaHUE
ynensercss GOpMUPOBAaHUIO YMEHUsS BBIpaXkaTh (OpMyJaMH 3aBUCUMOCTH MEXIY Pa3IMYHBIMU BETUYHWHAMH,
HCCIIEIOBAaTh MOJMy4YEeHHbIE (QYHKIINH, CTPOUTh UX rpapuku. Marepuai 3Toil colepkaTelbHON JTUHUHN HalEJIEeH
Ha pa3BUTHE YMEHUN M HaBBIKOB, MO3BOJISAIONIIMX BbIpaXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B Pa3INnYHON
bopme: aHaTUTHYECKOH, Tpaduueckoil 1 coBecHO!. Ero nuzyueHue cnoco6CcTByeT pa3BUTHIO allTOPUTMHUECKOTO
MBIIICHUSI, CTIOCOOHOCTH K 0000IIEHNI0 U KOHKPETH3AIIUU, UCTIOJI30BAHUIO aHAJIOTHUM.

CopnepxarenpHas 1uHUs «Hauana MareMaTn4eckoro aHajan3ay MO3BOJISIET CYIIECTBEHHO PACUIUPUTh KPYT
KaK MaTeMaTHMYeCKHMX, TaK U MPHUKJIAJHBIX 3a7ad, JOCTYNHBIX IIKOJbHUKAM, TaK KaK y HHMX IOSBISETCS
BO3MOYKHOCTh CTPOUTH Tpa(UKH CIOXKHBIX (PYHKIUH, ONpeaensTh UX HauOOIbIINEe U HaUMEHbIINE 3HAYCHMUS,
BBIYUCIIATH IUIOMAAA GUTYp U OOBEMBI TeJN, HAXOAUTh CKOPOCTH U YCKOpeHus TmporeccoB. JlanHas
coJiepKaTesibHas JTUHUS OTKPHIBAET HOBbIE BO3MOXHOCTH IOCTPOCHMSI MaTeMaTHUYECKMX MOJIETEeH peaslbHbIX
CUTYaluH, O3BOJISAET HAXOANUTh HAWIIyUllIee PENIEHUE B IPUKIIAAHBIX, B TOM UUCIIE COLIMAIBHOOKOHOMUYECKUX,
3ajlayax. 3HAKOMCTBO C OCHOBaMHM MAaTEeMaTHMYECKOTO aHajlu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GbopManbHO-IOTMYECKOT0 M KpPEaTUBHOTO MbIIUIEHUS, (OPMUPOBAHMIO YMEHUN paclO3HABATh IPOSIBICHUS
3aKOHOB MAaT€MaTUKM B HAayKe, TEXHUKE M HCKyCCTBE. YUallMecs y3HAlT O BBIJAIOIIMXCS pe3ysbTarax,
MOJIYYEHHBIX B XOJI€ PA3BUTHUS MaTEMAaTHKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOoIMYeCKast JIMHUA «MHOXKeCTBa W JIOTMKa» BKIIIOYaeT B ce0Sl JIEMEHTBl TEOPHH
MHOKECTB U MaTeMaTU4YeCKOl JIOTUKH. TeopeTHKO-MHOXKECTBEHHbIE MPECTABICHUS TPOHU3BIBAIOT BECHh KYpPC
IIKOJIbHOM MaTeMaTHKU W MpeularaloT Haumbosee YHHMBEpPCATbHBIA S3bIK, OOBEAMHSIONIMNA BCE pa3ziesbl
MaTEMaTUKU U €€ MPUIIOKEHUM, OHU CBSA3BIBAIOT Pa3HbIE MAaTEMATUUYECKUE JUCLMIUIMHBI U UX NPUIIOKEHUS B
eauHoe 1enoe. [1oaToMy BaXkKHO JaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh T€OPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMAaTUKH U MCIIOJIb30BaTh €r0 JUIsl BHIPAKEHUS CBOMX MBbICIEH. J[pyruM Ba)kKHBIM NPU3HAKOM
MaTeMaTHKU KaK HayKH CIEAyeT NpPHU3HATh CBOMCTBEHHYIO € CTpOroctb OOOCHOBAaHUM W CJeIOBaHUE
ONpeeaEHHBIM MTPaBUIaM MOCTPOCHUS J10KA3aTENbCTB. 3JHAKOMCTBO C 3JIEMEHTAMHM MAaTEMATHYECKOM JIOTMKHU
CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS YYALIUXCS, TIO3BOJSIET UM CTPOUTH CBOM PACCYXICHHS Ha
OCHOBE JIOTMYECKUX NPaBUII, (POPMHUPYET HABBIKM KPUTUYECKOTO MBIIIJICHHUS.



B kypce «AunreOpa m Hayajla MaTeMaTH4YeCKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO
MOJICTTMPOBAHMs, KOTOphIE MPU3BAaHBI CHOCOOCTBOBATh ()OPMHUPOBAHMIO HABBIKOB IIOCTPOCHHS MOJIENIEH
peanbHBIX CUTYaLUi, NCCIIeIOBAHUS 3TUX MO/IEJICH C IOMOIIBIO anmapara ainreopbl 1 MAaTeMaTHIeCKOT0 aHATN3a,
MHTEpIPETALMHU TOJYYCHHBIX pe3yiabTaToB. Takue 3alaHus BIUIETEHBI B KaXIbld M3 paszaesioB [Iporpammsl,
MIOCKOJIbKY BECh MaTepHajl Kypca IIUPOKO HCIONB3YeTCs Ul PEHICHUs MPUKIAAHBIX 3a1ad. [Ipu pemennn
PCAIBHBIX MPAKTHUYCCKUX 3a/la4 yHalluCCd Pa3BUBAKOT Ha6HIOIIaTeHBHOCTB, YMCHHUEC HAXOAUTH 3aKOHOMCPHOCTH,
abCTparupoBaThCsi, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MpolieMy. [lesTenbHOCTh 1O
(OpMHPOBAHMIO HABBIKOB PELICHUS NMPHUKIAJHBIX 3a/1a4 OPTaHU3YeTCsl B MPOILECCEe M3YyYeHHUsS BCEX TeM Kypca
«AureOpa 1 Hayasa MaTeMaTHYECKOTO aHATIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yweOHomy tutany B 10 —I11 xmaccax wu3ydaercss ydeOHBIM Kypc «Anrebpa M Hayana
MaTEeMaTHYeCKOro aHalIMu3a», KOTOPbIM BKIIOUAET B ce0sl ClIeAyIOIINe OCHOBHBIE pa3Jielibl coaepkanus: «ducna
Y BBIYUCIICHUS», «Y paBHEHUS U HepaBeHCTBay», « DyHKIUH U rpadukm», «Hadana MaTeMaTndeckoro aHammu3a,
«MHOKeCTBA U JIOTHKA».

B Y4eOHOM naHe Ha u3yueHue yriryoJa€éHHOro Kypca aiareopbl 1 Hayall MaTeMaTHuecKoro aHainusa B 10—
11 kmaccax orBoaMTCS 4 yuyeOHBIX YacOB B HENENIO B TEYEHUE KaXJI0To roja oO0ydeHHs, BCEro 3a JBa rojaa
o0y4yenus — 272 y4eOHBIX Haca.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O IIPEIMETA «AJI'EBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

OcBoenne yueOHOro npeamera «Anredpa M Hadajga MaTeMaTHYECKOrO aHaJIM3a» JOJDKHO 00ecreunBaTh
JNOCTUKEHHE Ha YPOBHE CpeaHero oOmiero oOpa3oBaHMs CIEAYIOIIUX JIMYHOCTHBIX, METANpeAMETHBIX H
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI
JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl y4eOHOTro npeamera «MaTeMaTuKa» XapakTepUu3yrTCs:
I'paxaHckoe BocuTaHue: ¢(hOPMUPOBAHHOCTBIO IPAXKAAHCKOM MO3UIIMH 00Y4YaIOLIerocss KaKk akTUBHOTO
Y OTBETCTBEHHOI'0 WICHA

poccuiickoro oOmiecTBa, MpPEJICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SABJICHUH, IPOLIETYp TPasKIaHCKOT0 00I11eCcTBa (BBIOOPHI, OMIPOCHI U M. ), YMEHHEM B3aMMOIEHCTBOBATH
C COI[MAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

[laTpuotnyeckoe BocmuTaHue: CHOPMUPOBAHHOCTHIO POCCUHCKOM TI'pa)IaHCKOM HMIEHTHYHOCTH,

yBaXKEHHsI K MIPOLUIOMY U HACTOSIIIEMY POCCHUMCKOW MaTeMaTUKH, IEHHOCTHBIM OTHOUIEHHEM K JOCTHKEHHSIM
POCCHUICKMX MAaTEMAaTUKOB M POCCUHCKONM MaTEMAaTHUYECKOM IMIKOJBI, K MCIOJIb30BAHUIO ITHX JOCTUKEHHM B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH.
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!
0CO3HAHHMEM JYXOBHBIX LIEHHOCTEH POCCHICKOr0o Hapoa; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHMsI, JTUYECKOIO IOBEACHMS, CBA3aHHOIO C NPAKTUYECKMM IPUMEHEHMEM JOCTHKEHUN HAyKH U
NeSTeIbHOCTBIO YUEHOT0; OCO3HAHHEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OYyAyIIEro.

DCcTEeTHYECKOE BOCIHUTAHUE: DCTETHUECKUM OTHOIICHHUEM K MHUPY, BKIIOYad 3CTETUKY MAaTCMAaTUUYCCKHUX
3aKOHOMEPHOCTEH, 0O BEKTOB,

3a7a4, PEIICHUM, PACCYKICHHI; BOCIPUMMYMBOCTHIO K MATEMaTUYECKUM AacleKTaM pa3juyHbIX BHJIOB
HCKYCCTBA.

duznyeckoe BOCOUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTEMaTHYEeCKHEe 3HAHUSA B HHTEpPecax 3J0pPOBOTO H
O0e3omacHOTO 00Opa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO (3I0pOBOE IHTAHHE,




cOaTaHCUPOBAHHBIM PEXHUM 3aHATHM W OTAbIXA, pEryispHas (QHU3MUEcKass AaKTHUBHOCTH); (hU3MUYECKOTrO
COBEPILIEHCTBOBAHUS IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHOM AESITEIBHOCTBIO.
TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HaHHEM IIEHHOCTH TpPYAOIIOOMs; HMHTEpPEeCOM K pa3iuuHbIM cdepam
npodeccuoHaNbHOM N1eATENbHOCTH, CBSI3aHHBIM C MaTEMAaTHKON M €€ MPHIOKEHUSIMH, YMEHHEM COBEpPIIATh
OCO3HaHHBIN BeIOOp Oyaymieil mpodeccuu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIAHBL, TOTOBHOCTHIO U
CIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa3OBaHHI0O U CaMOOOPA30BAaHMIO HA MPOTSHKEHWU BCEW IKHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHNH MTPAKTUYECKUX 33/1a4 MaTEMaTUYECKON HAIlPaBJIECHHOCTH.

OKOJIOTHYECKOE BOCHUTAHHE: C(bOpMI/IpOBaHHOCTBI-O JKOJIOTHYECKOU KYJIbTYpbl, IOHUMAaHUEM BJIMAHUA

COLIMAJIbBHO-9KOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHEM
rJI00aTBFHOTO XapaKTepa SKOJIOTHUSCKUX MPoOieM; OpUeHTAIeH Ha IPUMEHCHHE MaTeMaTHIeCKUX 3HAHUH JIJIst
pelieHrs 3anad B 00JIaCTH OKpY)KaloIlled cpelbl, IJIaHUPOBAHUS IOCTYIKOB M OIEHKHM HX BO3MOXKHBIX
MOCIEACTBHM JIJIsl OKPYKAIOILIEH Cpebl.

L{eHHOCTH HAYYHOTO MMO3HAHUS:
c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pAa3BUTHUSI HAyKH U

OOIIECTBEHHOH MPAKTUKH, MOHMMAaHUEM MAaTEMaTHYECKOW HayKdh Kak cdepbl 4ellOBEeUeCKOW AeATEIbHOCTH,
JTanoB €€ pa3sBUTHUA U 3HAYMMOCTH U1 PAa3BUTHA LUBMUIU3ALMM, OBJIAJACHUEM S3BIKOM MATEMAaTHKU WU
MaTEMaTUYECKON KyJIBTYpOH KaK CPEICTBOM IO3HAHMS MMPA; FOTOBHOCTBIO OCYILECTBJIATh NPOEKTHYIO U
HCCIIEA0BATENBCKYIO AEATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATDI

MertanpeameTrnble  pe3yiabTaThl  OCBOSHHS  MpOrpaMMbl  yueOHOro mpeamera  «MaremaTHKa»
XapaKTepU3YIOTCS  OBJAQJICHUEM  VHUBEPCATbHbIMU  NOZHABAMENbHLIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU
KOMMYHUKAMUGHBIMU OCliICMBUAMU, VHUBEPCAIbHLIMU PEZYAAMUBHBIMU OCUCTNBUIMU.

1) Vhusepcanvnvle noznasamenvusle oeticmeust, obecnewusaiom Gopmuposanue 6A3068bIX KOSHUMUBHBIX
npoyeccos obyuaiowuxcs (0csoeHue Memooos NO3ZHAHUS OKPYICAIOWE20 MUPQA; NPUMEHEHUe JLO2UYECKUX,
UCCIe008aMENbCKUX Onepayull, ymenutl pabomams ¢ uHgopmayuetl).

bazoBbie JorMueckue AeiCcTBHUS:

* BBIIBJIATh W XapaKTEepPHU30BaTh CYIIECTBEHHbIE IPHU3HAKM MaTeMaTHYEeCKUX OOBEKTOB, MOHATHM,
OTHOIICHUH MEXJy MOHATHAMHU; (OPMYIUPOBATH OINpEAETCHUS MOHATUN; yCTaHABIMBAaTh CYIIECTBEHHBIMI
MpU3HAK KJIACCU(pUKALMU, OCHOBaHUS JIJIs1 0000IIEHUS U CPABHEHUSI, KpUTEPUU TPOBOAMMOI0 aHAIIN34;

* BOCIIpUHUMATh, (pOpMyTupoBaTh M MpeoOPa30BbIBATE CYXKACHUSA: YTBEPAUTEIbHBIC U OTPHUILIATEIILHBIE,
€IMHUYHBIE, YaCTHBIE U OOLINE; YCIOBHBIE;

* BBIIBJISITH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpeunsi B (hakTax, JaHHBIX,
HaOJIOJIEHUSAX U YTBEPKACHUSX; Ipe/IaraTh KPUTEPUH JIJIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

* Ie7IaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€IYKTHUBHBIX M MHAYKTUBHBIX YMO3aKIIOUYEHUH,
YMO3AKJIIOUEHUH 110 aHAJIOTHH;

* IPOBOJIUTh CaMOCTOSITENIFHO JIOKa3aTelbCTBA MAaTE€MaTHYECKHX yTBEpXKAECHUU (MpsMble U OT
MPOTUBHOT0), BBICTPAWBATh APryMEHTAIMIO, TMPUBOAMTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

* BRIOMpATh Croco0 pemeHus: yueOHOM 3aaun (CpaBHUBATh HECKOJBKO BapHAHTOB PEILIEHUs, BHIOUpATh
HaunOoJee MOAXOJAIMNMN C yUETOM CAMOCTOSITENILHO BbIJICIEHHBIX KPUTEPHUEB).

ba3oBble Mccaen0BaTenbCKUE ICUCTBHS:

* MCIIOJIb30BaTh BONPOCHI KaK HCCIIEAOBATEIbCKUI MHCTPYMEHT IO3HaHUS; (HOPMYIMpPOBATH BOIPOCHI,
¢bukcupyomue NpoTUBOpeUre, NpodiaeMy, YCTaHAaBIMBaThb MCKOMOE U JaHHOE, (OpPMUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO ITO3ULIMIO, MHEHUE;



* POBOANTH CAMOCTOSTECIIHO CIUIAHWPOBAHHBIA OKCIEPUMEHT, HCCICIOBAHME I10 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYECKOro 00bEKTa, SIBJICHHMS, IMPOIECCA, BBISBICHUIO 3aBUCHMOCTEH MEX1y 00bEeKTaMHu,
SIBJICHUSIMU, TIPOLIECCAMU;

* CaMOCTOSTEIBHO (HOPMYIHPOBATH 00OOIIEHUS U BHIBOJBI IT0 PE3YJIbTaTaM IIPOBEACHHOIO HAOIIIOICHHMS,
UCCIIEIOBaHMsI, OIICHUBATh JOCTOBEPHOCTH MOJIYUYECHHBIX PE3YJIBTATOB, BHIBOJAOB U 000OIICHHMIA;

* POTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, 4 TAKXKE BBIABUIATh MPEIAMOIOKEHUSA O €r0 Pa3BUTHH
B HOBBIX YCJIOBI/ISIX.

Pa6ota ¢ nadopmManmeii:

* BBISIBJIATH JeUIUTHI UH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX I OTBETA HA BOIPOC U JUIS PEIICHUS
3a/1a4u;

* BRIOUpaTh MHGOPMALMIO U3 UCTOYHHKOB PA3UYHBIX THUIIOB, aHAIU3HPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETHPOBATH UHPOPMAIIUIO PAa3ITMYHBIX BHIOB U ()OPM IPEICTABIICHHS,

* CTPYKTYpPHUPOBaTh HH(POPMALINIO, TPEICTABIATH €€ B pa3IMYHbIX (OopMax, UIUTFOCTPUPOBATH IPaPUUecKH;

* OIICHUBAThH HAJIEKHOCTh HHPOPMALIUH TTI0 CAMOCTOSTEIIFHO CPOPMYITUPOBAHHBIM KPHUTEPHSIM.

2) YHuueepcanvhbie KOMMYHUKAmMUGHbBlE Oelicmeus, 00ecneuuaiom chopmMupo8aHHOCHb COYUATLHBIX
HABbIKO8 00YUaAIOUUXCAL.

O6uienue: 0 BocnpuHUMaTh M (OPMYIHUPOBATH CYXJEHUS B COOTBETCTBUU C YCJIOBUSMHU U LEISAMHU
OOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, AaBaTh
MOSICHEHMSI 110 XO/1y pELIeHMs 33/1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIH pe3yIbTaT;

* B X0/1€ 00CY>KI€HUs 3a]aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOi TeMBI, TPOOIEMBI, pelIaeMoi 3a/1a4H,
BBICKA3bIBaTh W[, HAIIEJICHHbIE Ha MOMCK PEIIEHUS; CONOCTABIATh CBOM CYKIEHUS C CYXKIECHUSMHU JIPYrHX
YYaCTHUKOB JMajora, oOHapyKuBaTh pa3iMyuue M CXOJCTBO MO3MLMH; B KOPPEKTHOH (Gopme (popmynnpoBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS;

* IPEJCTABIIATh PE3YJIbTAThl PELICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEI0BaHMs, IPOEKTA; CAMOCTOSITENILHO
BbIOMpaTh (pOpMaT BBICTYIUIEHUS C YUETOM 3a7au MPe3eHTAllUU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHHUYECTBO:

* IOHMMaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHJAHONM M HMHIWBHUIYaJbHOW pabOThl MpPH pELICHUU
y4eOHBIX 3a/1a4; IPUHUMATD 11eJIb COBMECTHOMN JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3aIUI0 COBMECTHON pabOTHI,
pacnpenensatb BUIbl paboT, JH0roBapUBaThCs, 00CYXAaTh MPOLECC U pe3ynbTaT paboThl; 00001IaTh MHEHUS
HECKOIBKUX JIIOJIEH;

* Y4acTBOBATh B IPYNMNOBBIX opMax paboThl (00CYKIeHHUS, 0OMEH MHEHUSMH, «MO3TOBBIE HITYPMbI» U
T.I.); BBIMOJHATH CBOIO 4acTh pabOThl W KOOPJAWHHUPOBATH CBOMU JAEUCTBUSA C APYTUMHU UYICHAMH KOMAaHJBbI;
OILICHHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMN MPOIYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM YYACTHHUKAMHU
B3alMOJEICTBUS.

3) Yuueepcanvnvie pecynamuenvie oelicmaus, obecneuusarom Gopmuposanue CMbiClo8blX YCMAaAHOBOK U
HCUSHEHHBIX HABbIK0G auyHocmu. CaMOOpraHu3alys:

* COCTaBIATH IUIaH, aJTOPUTM pEIleHHs 3a/laud, BHIOMpaTh CHOCOO perIeHus ¢ y4ETOM HMEIoIuXcs
pECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH ¢ yUETOM
HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIB:

* BIQJICTh HaBBIKAMU TI03HABAaTENbHOW pe(iIeKCHuM KaK OCO3HAHHs COBEpIIAEMBbIX JIeHCTBUHA U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BJIAJETh COCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJI Ipolecca U
pe3yibTaTa pelleHns MaTeMaTU4eCKOU 3a1a4y;

* IPEABUACTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHHUM 3a[a4d, BHOCUTH KOPPEKTUBBHI B
NesTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJAEHHBIX OLUIMOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OOCHHUBATH COOTBECTCTBUC PE3yJIbTaTa LECIW W YCIOBHUAM, OOBACHATH IMPUYUHBI JOCTHXKCHHUA WA
HCAOCTHXKCHUSA PE3YIIBTATOB ACATCIBbHOCTH, HAXOAUTDH OI_HI/I6Ky, JaBaTb OLUCHKY HpI/IO6peTéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 kiace
I'II/IC.]'[il M BBIYUCJ/ICHUA

* CBo0OAHO oOmepupoBaTh MOHATHSIMH: PALMOHAIBLHOE YHUCIIO, OECKOHEYHas NepuoanYecKas Ipoob,
MPOLEHTHI; UPPALUOHAIBHOE YHCJIO; MHOXECTBA PAUMOHAIBHBIX U JEHCTBUTEIBHBIX YHUCEN; MOIYJb
JNEUCTBUTEIBHOIO YUCIIA.

* IlpumensaTs ApoOU U MPOUEHTHI JJIs PEIICHUs MPUKIAJIHBIX 33/1a4 U3 PA3IUYHBIX OTpacieil 3HaHUU U
pEATBHOM KU3HMU.

* Ilpumenste npuOIUKEHHBIC BBHIYUCICHUS, MPaBUJa OKPYIJICHUs, TMPUKUIKY M OILEHKY pe3yibTaTa
BBIYMCIICHHM.

*  CB000JHO ONIEpUPOBATH OHITHEM: CTEIICHB C IIEJIBIM ITOKA3aTeJIeM; HCIIOJIb30BATh MOIXOAIIYI0 (opMy
3alUCH ACUCTBUTENBHBIX YHCEIT JUIsl pELICHUs TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS TaHHbIX.

* CB000JHO OIEpUPOBATH MOHATHEM: apU(PMETUIECKUIN KOPEHb HATYPAILHOM CTEIICHHU.

*  (CB000AHO ONEpPUPOBAThH MOHATHUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeleM.

* CB000aHO ONepUpoOBaTh MOHATUSAMU: Jorapudm ymncna; AecITUYHbIE U HATypalbHbIE Jorapu(meol.

*  CB00OJHO OIEpPUPOBATH MOHATUSAMU: CUHYC, KOCHHYC, TAHT'CHC, KOTAaHT€HC YHCIIOBOTO apTyMEHTA.

e OnepupoBatrh MNOHATUIMU: APKCUHYC, APKKOCUHYC U APKTAHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHNd U HEPABEHCTBA

e (CB00OIHO ONEpUPOBATH MOHATHSIMU: TOKAECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCWIbHbBIE YPaBHEHHS U
YPaBHEHUA-CIIECTBUS; PABHOCUIIBHBIE HEPABCHCTBA.

e [IpuMeHATH paszIMYHBIE METOJABI PEIICHUS PpAIMOHAIBHBIX H JIPOOHO-pAllMOHATIbHBIX YpaBHEHUM;
[PUMEHATH METOJ HUHTEPBAJIOB ISl PELICHUS HEPABEHCTB.

e (CBoOomHO omepupoBaTh MOHATHAMH: MHOTOWIEH OT OJHOW IEPEeMEHHOI; MHOTOWIEH C LEeNbIMU
k03¢ dULMEHTaMH, KOPHH MHOTOWIEHA; MPUMEHSATh JIEICHHE MHOrOWIeHa Ha MHOTOWIEH C OCTaTKOM,
Teopemy besy u reopemy Buera s perieHus 3agau.

e (CB00OIHO ONEpUPOBATH MOHATHSAMU: CUCTEMA JIMHEHHBIX ypaBHEHUH, MaTpULa, ONPEAETUTENb MATPULIBI 2
X 2 W ero reoMEeTpUYECKHI CMBICI; MCIIOJIB30BAaTh CBOMCTBA ONpPEAEIUTENS 2 X 2 Il BBIYMCIEHUS €ro
3HAYECHMsI, NPUMEHATH ONPEACIUTENN A PELICHUs CHUCTEMBl JMHEWHBIX YpaBHEHMI; MOJAEIMPOBATh
pealIbHble CUTYAllUH C MTOMOIIBI0 CUCTEMBI JUHEWHBIX YPaBHEHUH, UCCIENOBATh TOCTPOCHHBIE MOJENN C
MIOMOIIBIO MATPUI] U ONPEAEIUTENEH, HHTEPIPETUPOBATH ITOIYYECHHBIN pe3yIbTaT.

Vcnonb30BaTh CBOMCTBA AEHCTBHI C KOPHSIMH IS IPE0OPA30BAHNUS BBIPAKEHUH.

e  BpmonHATe NpeoOpa3oBaHUS UUCIOBBIX BBIPQKEHUH, COJEpPXKALIIMX CTENEHH C PaAlHOHAIBHBIM
MIOKA3aTeNeM.

Hcnonb30BaTh cBOMcTBA JTorapru(MOB 11l IPeoOpa30BaHUs JIOTapU(YMUIECKUX BEIPAKEHUI.

e (CB00OonmHO omepUpoOBaTh MOHATHIMU: UPPALMOHAIBHBIC, IOKA3aTeIbHBIE U JIOTApU(PMHUUECKUE YPABHEHUS;
HaXOAMTh UX PEIICHUS C IOMOILIBIO PABHOCUIIBHBIX IEPEXOI0B WIIN OCYILECTBIISASA IPOBEPKY KOPHEH.

e [lpumeHATH OCHOBHBIE TPUIOHOMETpUYECKHE (opMysbl A HpeoOpa3oBaHUs TPUTOHOMETPUYECKUX
BBIPAKECHHIA.

e  (CB0001HO ONEPUPOBATH NOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE; IPUMEHATh HEOOXOUMBbIE (POPMYIIbI
JUISL PELLIEHUS. OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM.

e  MogenupoBaTh peallbHble CUTYal[U1 Ha SI3bIKE aJreOpbl, COCTABIATh BbIPA)KEHUSI, ypaBHEHUsI, HEPABEHCTBA

IO YCJIOBHIO 3a/1a4H, UCCIIEJ0BAaTh HOCTPOEHHBIE MOJIENHN C UCIIOJIb30BAaHUEM allapara anreOpsl.



DYyHKUMH U TPaPUKHU

CBOOOTHO oOmepupoBaTh MOHATUSAMHU: (YHKIUS, CIOCOOBI 3ajaHus (DYHKIHMH;, B3aUMHO OOpaTHBIC
¢byHkuuu, KoMno3unus ¢GyHKUWH; rpaduk (QyHKIUM; BBINONHATH 3JEMEHTapHbBIE MpPeoOpa3oBaHU
rpaduKoB PYHKIHI.

CB0OOJHO OnepupoBaTh MOHATHIMHU: OOJACTh ONPENENECHUSI ¥ MHOKECTBO 3HAYCHUH (YHKIUH, HYIH
(bYHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

CBoOOHO oOmepHpoBaTh TMOHATUAMHU: YETHBIE M HEUETHBIC (YHKIMH, NEepHOAMYECKHE (YHKIINH,
NPOMEXYTKH MOHOTOHHOCTH (PYHKIMH, MaKCUMyMbl W MHHMMYMBI (yHKUIUH, HauOojbliee U
HavMeHbIIee 3HaUeHHEe (QYHKIIMU Ha IPOMEXKYTKE.

CB0OOJHO oOmepHpoBaTh MOHATHUSAMH: CTENEHHas (QYHKIHMS C HATypaJbHBIM M IEIbIM ITOKa3aTeleM,
rpaduK CTENEHHOW (PYHKUINU C HATYPAJIbHBIM U LENBIM ITOKa3aTeseM; rpaduk KOpHs N-0if CTeTeHu Kak
(GbyHKIMK 0OpaTHOM CTENEHH C HATYPAIbHBIM MTOKA3aTEIeM.

OmnepupoBaTh TOHATUSMH: JIMHEWHAs, KBaJpaTHYHAas W JPOOHO-JIMHEWHas (QYHKIMH; BBIIOIHATH
3JIEMEHTapHOE UCCIICIOBAHUE U TIOCTPOCHHE HX IPAPHKOB.

CB00OosHO OmepupoBaTh MOHATHUAMU: TIOKa3aTelbHas W Jorapudmudeckas (QyHKIMH, UX CBOHCTBA U
rpaduKH; UCTIOIB30BaTh UX I'PaQUKU sl PELICHUS] YpaBHEHUI.

CBoOosHO  omepupoBaTh  TOHSATHSAMH:  TPUTOHOMETPUYECKas  OKPYKHOCTb,  OIpENEICHUE
TPUTOHOMETPUYECKUX (DYHKIUI YHCIOBOTO apryMeHTa.

Hcnonp3oBatek rpaduku QyHKIUI A1 UCCIIEIOBAaHUS MPOIECCOB U 3aBUCHMOCTEH MPH PEUICHUH 3a1a4
U3 JIpYTUX y4eOHBIX NPEIMETOB M pPeaJbHON JKM3HH; BBIPAXATh (OPMYJIaMU 3aBHCUMOCTH MEXKIY
BEIIMYNHAMHU.

Hauana MmaTeMaTH4eCKOro aHAJIU3a

CBoOoaHO omepupoBaTh MOHATHAMU: apuMeTHUecKkass U T€OMETpUYecKasl MPOrpeccusi, 0ECKOHEUHO
yObIBaroIasi reoMeTpruuecKasi porpeccust; JINHENHbIN U dKCIIOHEHIMAIbHBIN POCT, hopMyIa CIOKHBIX
MIPOLIEHTOB; UMETh MIPECTABIICHUE O KOHCTAHTE €.

Hcnonb30Bath mporpeccuu Ais peleHus pealbHbIX 3a/1a4 NPUKIAIHOrO XapakTepa.

CB00O/IHO ONEpPUPOBATH MOHATUAMH: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a/laHMs MOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE M OTPaHUYEHHBIE TIOCIIEI0BATEIbHOCTH; TOHUMATh OCHOBBI 3ap0>KJIEHUSI MATEMaTHYECKOTO
aHaJM3a KaK aHajan3a 0ECKOHEYHO MaJjbIX.

CB0OOIHO omepupoBaTh MOHATUSAMHU: HENPEPBIBHbIE (YHKIIMHM; TOYKM pa3pbiBa rpapuka (yHKLIUU;
aCUMIITOTHI rpaduka GyHKIUH.

CBoOOIHO omepupoBaTh MOHATHEM: (YHKIUS, HENpepblBHAsS Ha OTpe3Ke; MPHUMEHSTbh CBOWCTBA
HENpepbIBHBIX (DYHKIMIA A peIIeHus 3a1ad.

CB000OIHO OonepUpOoBaTh MOHATUSAMU: TIEpBast U BTOpasi MPOU3BOIHbIE (PYHKIIMHU, KacaTelbHas K rpaduky
GbyHKIHU.

BbIuuciaTe npou3BOJHBIE CYMMBI, MPOM3BEIEHUS, YaCTHOTO M KOMIO3MLMHU JBYX (DYHKIMI; 3HATh
MIPOM3BOJIHBIE AIEMEHTAPHBIX (PYHKIIHH.

Vcnonp30BaTh TeOMETPUYECKHNA U (PU3UUECKUI CMBICI IPOU3BOIHOMN JIJIsl peIlIeHHs 3a/1ay.

MHuosxecTBa M JIOTHKA

CBo0OOAHO OMIEPUPOBATH MOHATHUSIMH: MHOKECTBO, OTIEPAIIMH HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONKMCaHUs PEAJIbHBIX IPOLECCOB U SBJIEHUM,
IIPH PEIICHUH 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

CBOOOIHO oOmepUpOBaTh TOHATUSMU: OIpPEACTCHHE, TeopeMa, YypaBHEHUE-CIECCTBUE, CBOHCTBO
MaTeMaTH4eCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.



11 kaace Yucaa n
BbBIYUCJICHUNA

CB0O0OHO OTIEPUPOBATH MOHATUSAMU: HATYPATBHOE U IIEJI0€ YHCIIO0, MHOKECTBA HATYPAIBHBIX H IEJIBIX
YHUCEJ; UCIOJb30BaTh Mpu3Haku jaenumoctu 1enbix uucen, HOJ m HOK narypanbnbix uucen ams
peLIeHHs 3a/1a4, IPUMEHATh alroputM EBknunaa.

CB000OIHO ONEpUPOBATH MOHSATHEM OCTaTKa MO0 MOAYJIIO; 3allMChIBATh HATYypaJbHbIC YKHCIIA B PA3IMYHBIX
MMO3ULMOHHBIX CUCTEMAX CUUCIICHHUS.

CB0oOOIHO oOmepupoBaTh MOHATHUAMU: KOMILJIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHCEI;
MPEJICTaBIATh KOMILJIEKCHBIE YMCa B ajire0panyeckoil W TPUTOHOMETpUYECcKoil (hopme, BBINOIHATH
apudmeTryecKue onepanry ¢ HUMU U U300pakaTh Ha KOOPIUHATHOMN TJIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA

CB0oOOHO oOmepHpoBaTh TMOHATUSMHU: HpPpAlMOHAIBHBIC, MOKAa3aTeIbHBIE W JIOTapupMHUYECKUE
HEPaBEHCTBA; HAXOAUTh UX PEUICHUS C IOMOIIBIO PABHOCUJIBHBIX MIEPEXO0/I0B.

OcyiecTBiaTh 0TOOp KOPHEH MPH pelIeHH TPUTOHOMETPUUYECKOTO YPaBHEHHUSI.

CB00OHO OmepupoBaTh MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO; NMPUMEHATH HEOOXOIUMBIE
(bopMyIIbI IS pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB.

CB0oOOMHO oOmepHpOBaTh TOHATHSAMU: CHCTEMa M COBOKYMHOCTh YpPaBHEHH ¥ HEPaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMbl U CHCTEMBI-CICACTBUS; HAXOJUTh PEUICHUS CHCTEMbl M COBOKYIHOCTEU
paloHaIbHBIX, UPPALMOHAIIBHBIX, IOKA3aTEJIbHBIX U JIOTApU(PMUYECKUX YPaBHEHUN U HEPABEHCTB.
Pemarp panmonansHbie, HppalMOHaIbHBIC, TOKA3aTEIbHbIE, TOTAPU(PMUUECKHE U TPUTOHOMETPHYECKHE
YpaBHEHHUSI U HEPABEHCTBA, COJIEPKALUE MOIYJIN U ITapaMETPHI.

[IpumensaTs rpaduyeckue METONbl Ui PpELICHHs YpPaBHEHUMH M HEpaBEHCTB, a TakXe 3agad C
napaMeTpami.

MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YypaBHEHHS,
HEPAaBEHCTBA U X CHCTEMBI 10 YCIIOBUIO 33]a4i, UCCIIEI0BATh IOCTPOECHHBIE MOJIENH C UCIOIb30BAaHUEM
anmnapara aareOpbl, HHTEPIIPETUPOBATh MMOTYYEHHBII pe3ynbTar.

DyHKIUH U TPa@UKH

Crpouth rpa@uky KOMMO3UIUHM (YHKIMHA C TOMOIIbIO 3JE€MEHTApHOIO MCCIIEJOBAHUS U CBOMCTB
KOMITO3UIIMH JIBYX (DYHKIIHH.

Crpouts reomeTpruyeckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH.

CB00OIHO OnEpUPOBATh MOHATHAMU: TpapUKU TPUTOHOMETPUUYECKUX (DYHKIIUH.

[TpumMeHATh PYHKIIMH U1 MOJASIUPOBAHUS U UCCIIEIOBAaHUS PEATbHBIX POIIECCOB.

Hagana MaTeMaTH4eCKOro aHAJIN3a

Hcnonp30BaTh IPOU3BOTHYIO IS HiCCIeNOBaHUS (DYHKIIMA HA MOHOTOHHOCTB M SKCTPEMYMBEI.
HaxonnTte HanbobIIee 1 HAaMMEHbIIIee 3HaYeHUS (PYHKIINN HEMPEPHIBHOW Ha OTPE3KeE.

Vcnonp30BaTh MPOU3BOIHYIO JIJISI HAXOXK/ICHUS HAWTYYIIETO PEIICHHS B IPUKIIAIHBIX, B TOM YHCIIE
COITMAITEHO-9)KOHOMHYECKUX, 3a1a49ax, Ul OTPEACTICHUSI CKOPOCTH M YCKOPEHHUS MpoIiecca, 3aJaHHOTO
dbopMmyIoit unu rpadpuKom.

CB0060IHO ONIEpUPOBAThH MNOHATUAMH: T[epBOOOpa3Hasd, orpeIeIEHHBIN UHTETpa;
HaXO/UTh MEPBOOOPa3HbIE 2JIEMEHTAPHBIX (PYHKIUI U BEIYUCIATH UHTETpaJ 10 popmyIie
Herorona—IJlelioauna.

HaxoauTs miomanu miockux Guryp u 00bEMbI TeJI ¢ TOMOIIBIO HHTErpaa.

HMmers mpencraBieHHe O ~ MaTeMaTHYECKOM  MOJCIMPOBAHMM HAa  TPUMEPE  COCTABJICHUS
Qg depeHInanbHbIX YpaBHEHUH.

Pemate mpukiagHble 3aadd, B TOM YHCJIE COLMAIbHO-SKOHOMHYECKOTO M (H3MYECKOTO XapakTepa,
CpeACTBaMHU MaTEMaTUYECKOr0 aHaJIN3a.



COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 kiacce
Yucna v BbIYMCICHUSA

Parnmonanbhblie yncna. OObIKHOBEHHBIE U JE€CATHUHBIE IPOOH, IIPOLEHTHI, OECKOHEUHbIE NTEPUOANYECKHE
npo6u. [Ipumenenne qpobeii ¥ MPOIEHTOB sl PEIICHUS MPUKJIAIHBIX 33]1a4 U3 Pa3IUYHBIX OTpaCiIei 3SHAHUH U
peanbHON KU3HU.

JlelicTBUTENbHBIE YHCTa. PannoHanmbHBIE W WppalMoOHAIbHBIE YHcha. ApU(pMETHYECKHE OIEpaluu ¢
JEeUCTBUTENbHBIMU YMCcIaMU. MolyIb J€HCTBUTENLHOIO YUCIia U ero cBoicTBa. [IpuOnmnkéHHbIe BBIYMCICHMUS,
IIpaBWJ1a OKPYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUH.

Crenenp ¢ nenbiM mokaszareneM. bunom Hprotona. Mcmonp3oBanue mnoaxozsmeil ¢opmbl 3amucu
NEMUCTBUTENBHBIX YUCEN ISl PEIICHUs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmerniecknil KOpeHb HaTypaJbHOW CTETIEHH U €r0 CBOMCTBA.

CreneHns ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTENEHb C JCHCTBUTEIbHBIM I10KA3aTEIIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTHUHbIE U HATYpaJIbHbIE JTOTapU(PMBbI.

CuHyC, KOCHHYC, TQHI'€HC, KOTAHI'€HC YHMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC
YKCIIOBOT'O apryMeEHTa.

YpaBHeHNSI 1 HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IIpeoOpa3oBaHUsA. YpaBHEHHE, KOpPEHb YypaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUs-ClIeACTBUS. HepaBeHCTBO, pellleHrne HEpaBEeHCTBA.

OCHOBHBIE METO/IBI PEHICHUS LEJBIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB. MHOTOWIEHBI OT
OJIHOM mepeMeHHOMU. [leleHne MHOro4eHa Ha MHOIOWIEH ¢ ocTaTkoM. TeopeMa be3y. MHoOrouseHsl ¢ LeasMu
koaddunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILMX CTEIEHU U KOPHH.

WppanmonaneHele ypaBHeHUs. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaXEeHHUH, COAEPIKALIUX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI PELIEHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHble TpuroHomerpuueckue @opmynsl. IlpeobpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Pemenne TpuroHOMeTpUYECKNX YPAaBHEHHM.

Pemenne cucrem JMHEHHBIX ypaBHEHMH. Marpuia cuUCTeMbl JMHEHHBIX ypaBHeHUH. Onpenenurens
MaTpHULBI 2X2, €r0 reOMETPUYECKUI CMBICI U CBOWCTBA; BEIYMCIIEHUE €T0 3HAUEHUS, IPUMEHEHHE ONIPENETIUTENS
JUIS PELleHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUI. Pelienre mpukiIagHbIX 3a4a4 ¢ TOMOIIbIO CUCTEMBbI JTMHEMHBIX
ypaBHeHuUH. McciienoBaHne MOCTPOEHHON MOJIENH C TTIOMOIIBIO MaTPUIL U OMPEACIIUTENCH.

[TocTpoeHne MareMaTHYEeCKMX MOJENEN pealbHOM CHUTyalluH C IOMOIIBIK) YPaBHEHHMM M HEPABEHCTB.
[IpuMeHeHHe ypaBHEHUH M HEPABEHCTB K PEIICHUIO MAaTeMAaTHYECKUX 3a/ad U 3a/1a4 U3 Pa3IM4HbIX oOyacTen
HayKU U PEAIbHON KU3HH.

DOyHKIUM U TPadUKH

Oyukuus, crnocoOsl 3aaanug QyHkuuu. Bzaumuo obpatHbie pynkunu. Komnosumus dynkuuit. 'paduk
GbyHKIUHU. DleMeHTapHble peoOpa3oBaHus rpa@uKoB GYHKITHIA.

ObnacTh ompenesneHuss M MHOXKECTBO 3HaueHWW ¢yHkuuu. Hymu ¢yakoun.  IpomexyTtku
3HaKonocTossHCTBa. YE€THble U HeuéTHble QyHKIMH. [leprnoanueckue ¢yHkuuu. [IpoMexyTKH MOHOTOHHOCTH
dbyakuuu. MakcumMymbl W MUHUMYMBI (yHkiuu. HawmbOomnbiee u HauMeHbllee 3HA4YCHHMs (DYHKIMH Ha
IIPOMEXKYTKE.

Jlunetinas, kBaapaTuyHas U ApOOHO-TMHEWHAs PYHKIIUU. DIeMEHTApPHOE UCCIIEA0OBAHUE U MIOCTPOCHHUE MX
rpauKoB.



Crenennas GyHKIHMS C HATypaJIbHBIM U II€JIBIM TOKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpadux
KOpHs N-0ii CTENEHU KaK (PyHKLIUU OOpaTHOM CTENEHH C HATypaJIbHbIM IIOKA3aTeJIeM.

ITokazarenbHass u sorapudmuyeckas (yHKIMM, MX CBOWCTBa U rpaduku. Vcnonb3oBaHue rpaduxon
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuieckas OKpy>KHOCTb, OTIPE/ICICHUE TPUTOHOMETPHUYECKUX (DYHKIIMNA YHCIOBOTO apryMEHTA.

OyHKIIMOHATBHBIE 3aBUCUMOCTH B peaibHBIX MpoIeccax U SBICHUsAX. | paduku peaabHbIX 3aBUCUMOCTEH.
Hayana maTeMaTH4eCKOro aHajmu3a

ITocnenoBarenbHOCTH, CIOCOOBI 3afjaHUs HOCJeNOBaTeNbHOCTEH. MeTo MareMaTHYecKOW HHAYKIHH.
MOHOTOHHBIE ¥ OIPAHUYEHHBIE TI0CIEA0BATENBHOCTH. VICTOPUSA BOZBHUKHOBEHUSI MaTEMAaTUYECKOIO aHAIIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas u reoMeTpUYecKast nporpeccuu. beckoHeuHo yObIBaromias
reOMETpHUUYECKasl IPOrpeccusl. Cymma O0eckOHeyHO yObIBaloIIell reoMeTpu4ecKoi
nporpeccuu. JIMHEHHBIM M 3KCIOHEHUUANbHBIN pocT. Yncio e. Dopmyiia CI0KHBIX IPOLEHTOB.
Hcnons30Banue MpoOrpeccuu Uil peleHus pEeaJIbHbIX 3a]a4 IIPUKIIATHOTO XapaKTepa.

HenpepeiBable pyHKIME 1 ux cBoiictBa. Touku paszpsiBa. AcUMNOTOTH rpadukoB QyHKIui. CBOHCTBa
(GyHKUMH HempepbIBHBIX Ha OTpe3ke. MeToa MHTEepBaJIOB JAJs pelleHus HepaBeHCTB. [IpuMeHeHue CBOMCTB
HeNpepbIBHBIX (DYHKIMIA AJIs pelIeHus 3a1ad.

[lepass u BTOpas mpousBoaHble (yHKIMH. OnpeneneHue, TeOMETPUYECKHA W (UIUUIECKUH CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTeIbHOHN K TpaduKy QyHKIHH.

[TpousBoaHbIe 3neMeHTapHBIX QyHKIMA. [Ipon3BogHAs CyMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3UIIHU
byHKIHi.

MHoxecTBa M JT0THKA

MHoecTBO, OIepalMy HaJl MHOXXECTBAMHU M MX cBOMcTBa. Jlnarpammsl Oiniepa—BenHa. IIpuMenenne
TEOPETUKO-MHOKECTBEHHOT0 ammnapara Jyisl ONMCAHUS PEATIbHBIX MPOLECCOB U SIBIICHUM, IIPU PEILICHUN 3a/1a4 U3
JOPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenve, TeopeMa, CBOMCTBO MaTEeMaTHMUECKOro OO0ObBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,

PaBHOCHUJIbHBIE YPABHEHHS.
11 kaacce
Yuciia 1 BLIYUCJICHUSA

Hatypanbsnsle u nensle uncna. [Tpumenenne npusnakos nenumocty nensix uyucen, HOJl u HOK, ocraTkos
110 MOAYJIO, anropuT™Ma EBKinaa s pemenus 3a1ad B LEIbIX Yuciax.

KommnekcHble uncna. Anredpandeckas U TpUTOHOMETpUYecKass (JOpMBbI 3alUCH KOMIUIEKCHOTO YHCIIA.
Apudmerrueckue  onepanuu c KOMILUIEKCHBIMH YUCIaMHU. N3o06paxenune
KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM Iu1ockocTu. Popmyina Myaspa. KopHu N-o0ii cTeneHy U3 KOMIIJIEKCHOTO
yucia. [IpuMeHeHrne KOMITJIEKCHBIX YUCeI IS pelIeHus: GU3NUECKUX U TeOMETPUUYECKHX 3ajay.
YpaBHeHNs U HEPABEHCTBA

Cucrema M COBOKYIMHOCTb YPAaBHEHHUH U HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHCTEMBI-CIIEICTBUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI ¢ OMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH.
Pemennie TpUroHOMETpUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKa3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHoBHbIE METO/IbI peleHus CUCTEM " COBOKYITHOCTEH paloHaIbHbIX,
UppalMOHAIIbHBIX, IOKA3aTENbHbIX U JIOTapU(PMUUECKUX YPAaBHECHUH.

VY paBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.



IIpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX 3a1a4 U 3a/1a4 U3 Pa3IN4HbIX
obJsiacTeil HayKH U peaJlbHOM XKU3HU, UHTEPIPETaLns OTYyYEHHBIX pPe3yIbTaToB.
DOYyHKUMH U TPAaPUKH

I'padux komnosunmu ¢yHkuuid. ['eomerpuueckue oOpas3sl ypaBHEHHI M HEPaBEHCTB HA KOOPIMHATHOU
IJIOCKOCTH.

Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpauKH.

I'papuueckue MeToAbl pelIeHUs ypaBHEHMH M HepaBeHCTB. ['paduyeckue MeTonabl peuieHus 3aaad C
rapamMeTpamH.

Hcnonb3oBanue rpadhukoB QyHKIHIHA A1 KCCIEOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOPhIE BOSHUKAIOT
NIPU PEUICHUH 33124 U3 JPYTUX YUeOHBIX IPEAMETOB U PEATbHOM KU3HHU.
Hayana maTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxeHue
HanOOJIBIIETO ¥ HANMEHBILIETO 3HAUYCHHI HENPEPHIBHON (PYHKIIUU HA OTPE3KE.

[IpuMeHeHHe NPOM3BOMHOM [UIS HAXOXKJIEHUsS HAWIYYIIEro pEIICHHs B IPUKIAIHBIX 3ajadax, Uit
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aaHHOro (GopMyioi uiy rpauKoM.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. llepBooOpa3Hble 3JI€MEHTapHBIX (QYHKLUIL.
[IpaBuiia Hax0X/A€HUS IEPBOOOPA3HBIX.

WNuterpan. 'eomerpuuecknii CMBICT WHTETpasia. BeIUMCICHHE ONpPENeIEHHOTO MHTErpayia mo Qgopmyse
Hprorona—IJleitOnuna.

[IpumeHeHMe UHTErpaia A1 HAXOXKACHUS IUIola el MIockux GUryp u o0bEMOB reOMETPUUYECKUX TEJl.

[Tpumepsr pemenuit nuddepeHIanbHbIX ypaBHeHUI. MaremaTuueckoe MOJAEIMPOBAHUE pPeaTbHBIX
MIPOIIECCOB C MOMOIIIBIO U PEepeHIINATIBHBIX YPaBHEHUMN.



TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOI'O KYPCA
(II0 TOJAM OBYYEHHSI)
10 xaacc (136 yacos)

Ha3Banue pa3nena OcHOBHOe cojaep:kaHHMe pa3jaesia OcHoBHBIE BU/LI IeATeJILHOCTH
(KoJIMYeCTBO (TeMbI) o0yqalomuxcst

4acoB)

MHoxecTBO MHoxecTBO, orepanuu Haxa | Mcmoaib30BaTh TEOPETUKO-MHOXKECTBEHHBIN
JEHCTBUTENBHBIX MHOXECTBAMHM M  UX  CBOMCTBA. | ammapar i OINUCAaHUA XOJa pEeHICHUs
YuCell. JuarpaMmbl Dilnepa—BenHa. | MaTeMaTHYeCKUX 3a/ad, a TaKKe peajbHbIX
MHOrouseHsl. [IpuMeHeHne TeopeTHKo- MPOIECCOB U SIBJICHUM.

Paunonansubie MHOECTBEHHOT'O anmapara s OnepupoBaTb MNMOHATHSIMM:  PALIMOHAIBHOE
YPaBHCHHUA 1 peuieHus 3aaad4. yucino, OeCKOHEUHas IMepuoanyeckas JpoOb,
HEpPaBCHCTBA. ParroHaibHbIe ypcia.| POLICHTHI; UPPALIMOHATILHOE U JIEHUCTBUTEIILHOE
CHCTfMH OOBIKHOBEHHBIE U JIECATUYHBIC IpOOH, | YHCII0; MOITYJIb

HHHCHHHX“ IPOLCHTHI, OECKOHEYHBIE | eiiCTBUTEILHOIO qHCila; HCIO0JIB30BaTh OJOTU
YpaBHCHHH nepuoauyeckue apodu. lIpuMeHeHue | nompsrus IpU TNPOBEIACHUU PACCYKICHUU U
(22 1) IpoOeil M IPOLIEHTOB s PELICHHS

MPUKJIAJAHBIX 3a/a4.
JlefcTBUTEIIbHEIC Yypcia.
PammonanpHble W HppallMOHAIbHBIE
gyuciia. ApupMETHICCKHIE OIEpaIiu ¢
JIEMCTBUTENIbHBIMU YUCIaMH. Moayiib
JNEUCTBUTEIILHOTO YHCIIa W €ro
CBOMCTBA. [Tpubnuxénnsle
BBIYMCIICHUS, TPAaBHJIA OKPYTJICHUS,
NPUKUAKA U OLEHKa pe3yJipTara
BBIYHCIICHHH.

OCHOBHBIE METOJIbI PEIICHUS LEIbIX U
IpOOHO-PAlIMOHANBHBIX ypaBHEHUN U
HEpPaBEHCTB. MHOIrOWIEHBI OT OJHOU
IepeMeHHOM. JesleHre MHOrouIeHa Ha
MHOT'OYJIEH C OCTaTKOM. Teopema be3y.

MHorouseHsl C LETBIMU
koddp¢unmentamu. Teopema Buera.
Pemenue CUCTEM JTUHEHHBIX
YpaBHEHUU. Marpuna CHCTEMBI

JUHENHBIX ypaBHEeHUI. Onpenenurens
MaTpullbl 2X2, €ro TeOMETPUYECKUI
CMBICTI U CBOWCTBA; BBIUHCJIEHHE €T0
3HAYEHUS; IPUMEHEHUE ONPEISIUTENS
JUISL pEIIeHUs CHUCTEMbl JIMHEWHBIX
ypaBHeHUM. PemieHne mNpUKIaIHBIX
3a7a4 C IIOMOIILIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

JI0Ka3aTeNNbCTB, MPUMEHSATH JIPOOH U MPOLIEHTHI
JJI pCHICHUA MPUKIIAAHBIX 3a1a4 U3 pa3JIMYHbIX
OTpaciiell 3HAaHUM U peabHOMN KU3HU.
Hcnoab3oBaTh NpUOIMKEHHBIE BBIYUCICHHUS,
[paBUJIa OKPYIJIEHUA, NPUKUAKY U OLECHKY
pe3ynbTaTa BEIYHUCICHUM.
IIpumeHsTE pa3iavyYHbIE METOIBl PEIICHUS
pallMOHANBHBIX M JIPOOHO-pAIIMOHAIBHBIX
YPaBHEHHH; a TaKkKe METOJ HWHTEPBAJOB JUIsS
peiCHud HCPABCHCTB.
OnepupoBarb NOHATHSIMH: MHOTOWIEH OT
OJIHOIl TEepEeMEHHOM, €ro KOpPHH; NMPUMEHSITH
JIeJIEHNe MHOTO4JIEHA HA MHOTOYJIEH C OCTAaTKOM,
teopeMy be3y u teopemy Buera mig pemeHus
3a1ad.
Onepuposarsb

JUHEUHBIX  ypaBHECHUH,

NOHATHUSIMHU. CHCTEMA
MaTpHILa,
OTIpeeNIUTENb MaTPUIIBL.

Hcnoab3oBarh CBOICTBA omnpeaenurens 2x2
JUIsL BBIYMCIIEHUS €r0 3HAa4YeHHs, NPUMEHAATh
ONpeAeNuTeN  JUIsl ~ pEeHIeHUs  CHUCTEMBI
JIMHEWHBIX YPABHEHUM.

MopenupoBatb  peaJlbHbIE  CUTyallun ¢
IIOMOIIBID CHCTEMBI JIMHEHWHBIX YPaBHEHHI,
HCCJIe0BATh  IIOCTPOEHHBIE  MOJEIU €
IIOMOIILIO MaTpHIL Hu ONpeACIIUTENEH,
HHTEPNPETHPOBATH ITOJIy4YECHHBIN PE3yJIbTaT




OyHKIUY U
rpadukH.
Crenennas
GYHKIHS C LIETTBIM

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3auMHo oOpaTHbIe PYHKITHH.
Kommozumus ¢pyakumii. ['paduk
GyHKIMU. DIIeMEHTapHbIC
npeoOpa3zoBanus rpaduKoB QyHKIIHM.

OnepupoBaTh NOHATUAMM: QYHKIHS,
crocoObI 3a1aHus (HYHKIIMA; B3aUMHO
oOpaTtHble GYHKIIUN, KOMITO3HIHS (YHKITAMN,
rpaduk GyHKINHU, 06JIACTh ONpEIeICHUs 1

rokasaresem MHO>KECTBO 3HaYeHUI QpyHKINU, HYIH
(11 ) OOmnacTh OnpeseneH s 1 MHOKECTBO (GYHKIHH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA;
3HaueHuid Qyukuuu. Hynn ¢pynkuun. JMHeWHas, KBaJpaTuuHas, JpoOHO-IMHEHHAs 1
[TpoMeXyTKH 3HAKOIIOCTOSHCTBA. crerenHas hyHKIHI.
Hérnble u HeUETHbIE YHKIMU. BBINOJHATL DJIEMEHTapHBIE PEOOpa3oBaHMs]
[lepuonuueckue GyHKINH. rpaduKoB hyHKIHii.
[TpoMeXxyTKH MOHOTOHHOCTH ,
M 3HATBH U YMeTh J0Ka3bIBATh YETHOCTh WIH
KUUU. MakCUMyMbl © MUHUMYMBbI )
(bynxu AKCHMYM y HEYETHOCTh (PYHKIIMH, IEPUOMIHOCTD
¢byukun. Hanbomnbiee 1 HauMeHbllee (bYHKITHH, HAXOTHTE TIPOMEXKYTKH
b
3HATCHHC (YHKIMH Ha IPOMEIKYTKE. MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI 1
JluHeiinas, KBajpaTitHas n MHHAMYMbI QYHKIMH, HAUOOJIbILIEE U
ApOOHOTMHEHHAs (YHKIIH. HauMEHbIIEe 3HaueHue QYHKIMH Ha
DJIeMEHTapHOE UCCIIEIOBAHUE U | 1poMeKyTKe.
MOCTPOEHHE TPaUKOB ITHX
b 'ocTp pac ®opMyIHpOBaTh U WIIIOCTPUPOBATH
KLUH. . Lo
i rpaguuecKu CBONCTBA JIMHEHHOM,
CrereHb ¢ 1eNbIM MoKa3areneM. buHoM 3 o .
KBaJIPAaTUYHOM, IPOOHO-TTMHEHHOW U CTETIEHHOM
Herorona. b .
KLUH.
CrenenHas QyHKIHUS C HATYpPAIbHBIM H YHKH
R . Beipaxkath (popMy1aMH 3aBUCUMOCTH MEXIY
HenbIM MokaszarenieM. EE cBolicTBa u
rpaduk BEJIMYMHAMH.
3HaTh onpe/ieJieHHe U CBOMCTBA CTEIICHU C
IeJIBIM TTOKA3aTeNeM; MOIXOAAIyI0 Gopmy
3aKCH JICHCTBUTEIBHBIX YMCEI ISl PEIICHUS
NPaKTHYECKHX 33724 U TPEICTABICHUS TAaHHBIX
Apudpmernueckuii | Apudmernyeckuii  KOpPEHb ®opmyMpOBaTh, 3aNHCbIBATHL B
KOpEHb N-0i HATypaJIbHOM CTEIICHU u CHMBOJIMYECKOM hopme u
CTCIICHH. €ro CBOMCTBA. HCIIOb30BATh CBOMCTBA KOpHS N-oi
HppanmonanbHbie [TpeobpazoBanus YHCIIOBBIX CTEeTeHH 715 TpeoOpa3oBaHus
ypaBHCHUA BBIPQKCHHI, COZICPIKAIIMX CTETICHH U | pipajkeHHiL.
174
(17 ) KOPHH. Haxoauts  pemeHusi  HPpAMOHAIBHBIX
HppannonanbHble YPABHCHUS. | ynapHennii ¢ MOMOIIBIO  PaBHOCHIIBHBIX
OcHoBHbIC MCTOBI PCIICHUA | epexomoB WM OCYHIECTBIISA  HPOBEPKY
UPpPaLUOHATBHBIX YPaBHEHHI. | kopHeii.
PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUU Crpouts rpabuk GYHKIMM KOpHA N-oif
MppalOHaIbHBIX YPaBHCHHH. | crerrenn kak 0OpaTHON 11 (QYHKIIMU CTETIEHH C
Cpoiictea  u  rpaguk KopHs N-OH | yarypanpupv nokasatenem
CTeTIEHH Kak (yHKIMH OOpaTHOMH
CTETCHU C HATYPAILHBIM ITOKa3aTeIeM
[MTokazarenbHast CrerneHb ¢ pallMOHANBHBIM TIOKa3zaTeaeM MopMyJIMPOBaTh ONpedeieHne CTEICHH C
yHKISL. 1 €€ CBOUCTBA. palMOHAIBHBIM MTOKA3aTEIEM.
[TokazaTenbHbIC [okasarenbHas pyHKUMS, €€ CBOUCTBA | By oo NPeoBPa3OBAHHS  YHCIOBHIX
yYpaBHEHUS u rpaduk. Mcronb3oBanue rpa(?m(a BBIDOKEHHH,  COJEPKANINX  CTEMeHH  C
(10 u) (byHKIMY J1s peNIeHUs ypaBHEHUH. PaLOHATBHBIM TTOKA3aTeEM.

[ToxazarenbHble ypaBHeHU. OCHOBHBIE
METO/BI PEILICHUS

[IOKa3aTEJIbHBIX YPaBHEHUU

HUcnoab3oBarth nudpoBbie pecypesl s
MOCTpOEHUs TpaduKa MoKa3aTeIbHOW PYHKITUN
Y U3YyYEHUS €€ CBOMCTB.




HaxoauTthb peuieHus mokasaTelbHbBIX
ypaBHEHUU

Jlorapudmuueckas | Jlorapupm uncia. CBoiicTBa JlaBaTh ompejaeneHue jorapudma yucna;
GyHKIms. norapudma. JlecsTHaHbIC U JECITUYHOTO M HATYpaJIbHOTO Jorapudma.
JlorapuMuyeckue | HaTypaabHbIE JOrapUPMBL Hcnoab3oBaTh CBOWCTBA JIOTAPU(PMOB JIJIS
YPaBHCHHA IIpeoGpasoBanue BhIpaKEHHIA, npeoOpa3zoBaHus J0orapu(pMUUECKUX
(17 ) COZICPIKALLUX JIOTaPHPMBI. BBIPAKCHHM.
Jlorapudpmuueckas pyHkups, e€ CtpouTtsb rpaduk sorapuGMudeckoir GyHKIUN
cBoiicTBa ¥ rpaduk. Mcromnb3oBanne | gax 00paTHO! K IOKA3aTeIbHOM U MCII0JIb30BaTh
rpaguKa QYHKIMH 11 peleHUS cBO¥icTBA JTorapu(PMUIECKON YHKIHH 15
YPaBHEHHIL. peuieHus 3aaay.
Jorapugmueckue ypaBHeHus. Haxoauth  pemieHuss — JOrapupMUYESCKHX
OCHOBHEIE METOIbI PeIlCHNHA . YpaBHEHUH € TIOMOIIbIO  PAaBHOCHJIBHBIX
JI0rapiuMUIeCKiX ypaBHEHMH. MEPEX0JI0B UITU OCYIIECTBIISAS IPOBEPKY KOpHEH
PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH
jorapu(pMUUECKUX YpaBHEHHIA.
Tpuronomerpuyeck | CuHyc,  KOCHHYC, TaHreHc U | /laBaTh ompenejeHus CHHyca, KOCUHYCA,

uc BbIPAXXCHHUA U

KOTAHI'CHC quCJI0BOI'O ApryMcCcHTa.
ApKCI/IHyc, APKKOCUHYC U ApPKTAHI'CHC

TAHI'CHCA U KOTAHTCHCA YN CJIOBOTI'O apryMCHTA,

ypaBHEHHs a TaK)Ke apKCHUHYCA, ApKKOCHHYCA U
(20 u) MHCJIOBOT'O apI'yMCHTa. apKTaHI'€HCa YucIa.
TpuronomeTpHIecKas OKPYKHOCTS, IIpruMeHATH OCHOBHBIE TPUTOHOMETPHUYECKUE
ONIPEAEIIEHUE TPUTOHOMETPUUECKHUX bopMymsl a1 mpeoGpasoBamms
(ynximit qHcnOBOTO aprymMenTa. TPUTOHOMETPHUYECKHX BHIPAKEHHIA.
OCHOBHEIE TPHIOHOMETPHIECKHE I[Ipumensite GOpMyIbl TPUTOHOMETPUU IS
(bopmymei. [Ipeodpasosanne 3 PEILIEHHs] OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX BBIPAKECHUH. TPHTOHOMETPHHUECKIX YpaBHEHHMl
Pemenne TpuroHOMETpUYECKUX
ypaBHEHU U
[TocnenoBarenvHocT| [locnenoBarensHOCTH, crnocoOs] OnepupoBaTh NOHATUSAMMU:
U U IIPOTPECCUU 3aJlaHusl [IOC/IC0BATEIBHOCTCH. [0CJIEeI0BATENbHOCTh,  CHOCOOBI  3aJaHMs
(8 1) Merox MaTeMaTHUECKOM UHIYKIUH. MOCJIEI0BATENBHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIC M OTPaHUYCHHBIC OrpaHUYEHHLBIE MOCJIEAOBATEIHLHOCTH,
nocienoBarensHocTH. Mictopust HCCIeA0BaTh MOCJICI0BATECIbHOCTH Ha

aHaM3a 0ECKOHEYHO MaIbIX.
ApudmeTrnueckasi U reoMeTpuyecKas
MIPOTPECCHH.

beckoneuno yObIBaromas
reomeTrpuueckas nporpeccus. Cymma
OeCKOHEYHO YyOBIBaIOIIEH
TEOMETPUUYECKOW  MPOTrPECCUH.
JIMHEWHBIT W DKCITOHSHIIMAJIHLHBIN
poct. Hucio e.

@dopmyna  CIOXHBIX  IPOILIEHTOB.

Hcnonp3oBanue  mporpeccuu s
pelleHus peaJbHbIX 3a7a4

NPUKIIAJHOTO XapaKTepa

MOHOTOHHOCTb U OI'paHUYCHHOCTD.

[Tony4ats mpezcTaBieHre 00 OCHOBHBIX HAEAX|
aHayn3a OECKOHEYHO MaJIbIX.

JaBaTp omnpeneseHue apudmernyeckol U
T€OMETPUYECKON MPOTPECCUMN.

Jloka3pIBaTh CBOICTBa apuU(pMETHUYECKOH H
TeOMETPUYECKON IPOTPECCHH, HAXOIUTh CYyMMY
YJIEHOB TPOTPECCHH, a TAaKKE CyMMY YJICHOB
OECKOHEYHO  YOBbIBAIOIIEH TIeOMETPUUECKOM
IIPOTPECCUH.

Hcnoab30BaTh NIporpeccuu JUisl pelieHus 3aaay
IPUKJIAJHOTO XapaKTep.

IIpuMeHsATH GOpMYITy CIOKHBIX IPOLIEHTOB /15
peLIeHMs 3a1a4 U3 PEeaNbHOM MPaKTUKH




HenpepsiBubie

GbyHKIHN.
[IpousBognas

(18 u)

bYyHKIIMU W UX
CBOICTBA. Touka paspbiBa.
AcuMmnToThl  TpaduKOB  (YHKIIHI.
CgoiicTBa (DyHKITMI HENPEPHIBHBIX Ha
oTpeske. MeToq HHTEpBAJIOB IS
pemieHuss HepaBeHCTB. I[Ipumenenue
CBOICTB HENpPEPbIBHBIX (YHKIMHN IS
peleHus 3a1a4.

Ileppas u  BTOpas

GyHKIIHH.

HenpepriBHbIe

IIPOU3BOJHBIC
Onpenenenue,
reOMETpUYeCKH W (pusnueckuit
CMBICII  IIPOM3BOJHOU.  YpaBHEHHE
KacaTelbHOM K rpaduky GyHKUUU.
[IpousBoaHbIE 3JIEMEHTAPHBIX
¢yukuuii.  IlpousBogHas ~ CyMMBlI,
IIPOU3BEICHNUS, Y4aCTHOTO u
KOMITO3UITNH (PYHKITHIA

OnepupoBathb MOHSATHAMU: GbyHKIUSA
HETpepbIBHAsE Ha OTpPE3Ke, TOYKa pPa3pbiBa
dbyHKIMH, acuMnToTa rpaduka GyHKIIM.

IIpuMeHSAITH CBOICTBA HENPEPHIBHBIX (DYHKIIHH]

JUIsl pEIIeHUs 3a1a4.
OnepupoBaTh NOHATHUAMMU: TIEPBAs U BTOpas
PON3BOIHBIC (DYHKIINHU; TOHUMATh (PU3NIECKUN
11 TEOMETPUYECKUNA CMBICI IIPOU3BOIHOM;
3alUChIBaTh YPAaBHEHHE KacaTEIIbHOM.
BbI4ucjasATh NPOU3BOJIHBIE CYMMBI,
[IPOM3BE/ICHHUS, YACTHOTO U CIOXKHOU (PyHKLIUU.
N3yuatb IIPOU3BOHBIEC IIEMEHTAPHBIX
(GyHKIMIA.

HUcnonb3oBars reOMETPUYECKUI u

(bu3nYeCKUi CMBICIT IPOU3BOIHON st

penieHus 3aaa4y

[loBTOpEHUE,
000011IeHHE,
CHUCTeMaTH3alIUs
3HaHUH (3 9)

OcCHOBHBIE TIOHATUS Kypca anredpbl u
HavaJl MaTeMaThdeckoro anamusa 10
Kjacca, 0000IIeHHE U

crcTeMaTH3alis 3HaHWI

HpI/IMeHHTB OCHOBHBIC ITIOHATHA KypcCa aJIFerLI
1 Ha4aJl MaTCMATHUYCCKOI'O aHaJIn3a JJIsd pCIICHUA
3a1a4 M3 peaHLHOﬁ JKHU3HHU U JPYTHUX IIKOJIbHBIX
IMpCaAMCTOB

Peseps (10 1)




11 kaacce (136 yacoB)

HaszBanue OcHOBHOe coaep:kaHue pa3jena OcHoBHBIE BU/LI IeATeJILHOCTH
pa3aeina (TeMbI) oﬁyqammnxcﬂ
(KoIM4eCcTBO
4acoB)
HccnenoBanue ¢ | [Ipumenenue IIPOU3BOJHOMN K | CtponTh rpaduKk KOMIIO3UIMUA (QYHKIUH C
bynkumi MCCIIEI0BAHMIO (yHKIHit HA | HOMOLIBIO DJIEMEHTAPHOTO HCCIEIOBaHUS M
IIOMOIIbBIO MOHOTOHHOCTH u 9KCTPEMYMBI. | CBOICTB KOMIIO3UIIAU.
TIPOU3BOIHOM Haxoxnenue — HauGOJBIIErO U | CrpomTh reoMeTpuueckne 00pasbl ypaBHEHMIT 1
(19 u) HaMMCHBIIICTO SHA9CHUA | HepaBeHCTB Ha KOOPAWHATHOMN IJIOCKOCTH.
HEIPEPBIBHON KIUU Ha OTPE3KE.
pep bynku TP Hcnoab3oBarh IIPOU3BOJHYIO JUIS
IIpuMeHeHne  NpPOW3BOJHOW  JUIA
UCCIIeIOBaHUsI (YHKLUMU Ha MOHOTOHHOCTb H
HAXO0X/ICHUS HAWIYy4lIEero peuIeHUs
OKCTPEMYMBI;  HAXOAUTH  HaubOoibliee U
B IPUKIAJAHBIX  3a37ayax, JUIsd .
OTIPEEICHUst CKOPOCTH | ycKoperus | HAHMEHBIIEE SHaYeHHA (YHKIIUU HENpepbIBHON
nporecca, 3a1aHHoro Gopmysoit uau | Ha OTPE3KE;
rpaduKOM. Crpoutrs rpaduku (QyHKIMI Ha OCHOBAaHUM
K OMIIO3HIHS dynKuuii | TPOBEIEHHOTO HCCIIEI0BAHUS.
TeoMeTpruecKre 06passl ypaBHEHMT Hcnonb3oBaTh NpoU3BOIHYIO /IS HAXOXKJIEHUS
M HEPABEHCTB Ha KOOpAMHATHOH | HAMIYHUIICTO DEIICHUS B MPUKIATHBIX, B TOM
ITOCKOCTH quCclie COLNAIbHO-I)KOHOMUYECKUX, 3a/1a4ax, JAJIs
OIpelleNIeHUsI CKOPOCTH M YCKOPEHHUsI IIpoLecca,
3alaHHOTO (POPMYION MK rpaUKOM.
ITosryyaTrs mpeacraBieHHe O IIPUMEHEHUN
IIPOU3BOIHON B Pa3IMUYHBIX OTPACIIAX 3HAHUN
IlepBooOpasznass  u | [lepBooOpa3Hasi, o0CHOBHOE CBOICTBO | OmepHpoOBaTh NOHATHSIMU: TIEPBOOOpa3HAs U
HWHTETpall nepBooOpasueix.  IlepBooOpasHble | onpenencHublii maTerpan. Haxoaurs
(11 q) dIeMEeHTapHBIX (QyHKIuA. 1IpaBuia | peppooGpasHele 3MeMEHTAPHBIX QYHKIHMIL 1
HaXOK/ICHHs! NIEPBOOOPASHBIX. BBIYUCISITH HHTErpal o ¢popmyie HproToHa —
WHurerpan. I'eomerpuyeckuii cMbICIT JTeii6HmIA.
UHTETpaa. Brruncnenue ..
. Haxoauthb miomany miockux ¢uryp u o0bEMBI
OHPCACIICHHOTO HHTverpaﬂa 0| rex1 ¢ MOMOMIBIO ONIPeIeTEHHOTO HHTErpaa.
¢dopmyne Herotona-Jleitbnuna.
3HAKOMHMTBCA C  MaTeMaTH4YECKUM
[Tpumenenune MHTErpaja JUIS
. MOJIETUPOBAaHUEM  HA npuMepe
HaxXOXJEHUs IUIoulafed IUIOCKUX .
buryp m o6BEMOB reomerprieckux | AUPPEPCHIMATBHBIX ypaBHEHHH.
Te. IMosryuaTs npesacraBieHne 0 3HAUEHUN BBEICHUS
T[IpyuMepsl peleHHit MOHSTHSI UHTErpajia B pa3BUTUN MaTeMaTUKHU
b depeHIMaNbHbIX ypaBHEHUH.
I'paduxu Tpuronomerpuueckue ¢ynkuuu, ux| Mcmoab3oBath nugpoBble pecypebl s
TPUTOHOMETPUYECKUX| CBOMCTBA U rPa(QUKH. MOCTPOCHMSI TPAPHUKOB TPUTOHOMETPUUECKUX
GyHKIHH. OT16Op KOpHEit (YHKINU ¥ U3YYEHUS UX CBOMCTB.
TpuroHoMeTpuyecKu | TPUrOHOMETPUUECKUX ypaBHEHUH cC | PemiaTre TpUrOHOMETpPUUYECKHE YpaBHEHUS H

¢ HepaBeHCTBa
(14 9)

MOMOILIbIO TPUTOHOMETPUUECKOM
OKPYKHOCTH.

Pemenue TPUTOHOMETPUUECKUX
HEPaBEHCTB

OCYILECTBIISAITh OTOOpP KOpHEH ¢ IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
IIpuMeHsaTh GOpMYIIBI TPUTOHOMETPUU JITIS
pelicHuAd OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnoab3oBath nu(ppoBbIe pecypesl 11t




MOCTPOCHHUS U UCCIICIOBAHUS TPAPUKOB
byHKIMHA

HppaunoHansHsle,
[10Ka3aTeIbHbIE U
morapupmMuuecKue
HepaBeHCTB (21 u)

OcHoBHbIE METObI peueHus
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX

HEpPaBEHCTB.
OCHOBHBIC ~ METOJIBI peleHHs
UppaIMOHATIBLHBIX HEPABEHCTB.

['padmyeckue  MeETONBI  pEIICHUs

UpPpaMOHATIBHBIX, MTOKA3aTeIbHBIX U
Jorapu(pMHUUECKUX YPaBHEHUN U

IlpuMeHATH  CBOWCTBA  IIOKA3aTEIbHOM U
jgorapupmMuuecKol  QYHKUMH K  pEIHICHUIO
IIOKa3aTeNbHbIX U JOrapu(pMHUUECKUX
HEPABEHCTB.

Ob6ocHOBATH PABHOCUIIBHOCTD MIEPEXOJIOB.
Pemats uppaiuonagbHble HEPABEHCTBA.

Hcnoab3oBaTh rpaduueckue METOIBI H CBOMCTBA
BXOJSIIMX B YPABHEHUE WU

TPUTOHOMETpHUYECKast (POPMBI 3aIHCH
KOMILIEKCHOT'O YHCIIA.
Apudmernueckue OIepannu c
KOMILIEKCHBIMH YHCIIAMHU.
N300pakeHre KOMITJIEKCHBIX YHCEIT Ha,
KOOPJMHATHOM IIIOCKOCTH.
®opmyna Myaspa. Kopuu n-oif
CTEMEH! U3 KOMIUIEKCHOTO YHCIIa.
[IpuMeHeHHe KOMIUIEKCHBIX YHCEeN
JUTSL petieHus PU3NYecKux u

TCOMECTPHUICCKUX 3aaayd

HCPaBCHCTB HEPaBEHCTBO (DYHKIIUH JJIsI PEIICHUS 3a1a4n
KommiekcHeie uncna | KomiuiekcHeie yucia. | OnepupoBaTh NOHATHAMU: KOMILIEKCHOE
(9u) AnreOpanyeckast W | YuCI0 U MHOKECTBO KOMIUICKCHBIX YHCE]I.

IIpencraBasATh KOMIUIEKCHBIE YUHCTIA B
anreOpanvdeckoil ¥ TPUTOHOMETPUIECKOH Gopme.
BbInoaHATHL apupMeTUYECKHE ONEPALIUU C
HUMU.
H3o0paxatb KOMILUIEKCHbBIE qucia
Ha KOOPJMHATHOM MJIOCKOCTH.
IIpumenste popmyny MyaBpa u noiay4arb
MpEJICTaBICHUE O KOPHAX N-Oi CTENEeHU U3
KOMIUIEKCHOTO YHCJIa. 3HAKOMHUTBCS C
IIpUMepaMu PUMEHEHUsI KOMIUIEKCHBIX YUCEl
JUTSI pEIIEHUS TEOMETPUUYECKUX U (PU3NUECKUX

3aga4

HarypanbHble n
LeNIbIE YNCIa

(9 9)

Harypasbasle u niensie yucna.
[IpruMeHeHrne MPU3HAKOB JETUMOCTH
nenbix uucen, HOJl m HOK, octaTtkoB
0 MOAYJI0, airoputMa EBkiuaa aist
pELICHHS 3a/1a4 B LEJBIX YUCTAX

OnepupoBarb NOHATHSIMH:
L[EJI0€ YHUCII0, MHOKECTBO HATYPAJIBHBIX YHCEI.
Hcnonb3oBaTh NPHU3HAKM JEIMMOCTH LIEJIBIX

HaTypaJbHOE H

gyucen, ocrarku no wmoxayio; HOJ[ m HOK
HaTypaJbHBIX YHCEN; aJroput™M EBkmuga s
pelieHus 3aiay.

3anuchIBaTh HaTypajbHbIE YKCIA B Pa3IUYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

Cucremsl
paIrMoOHATBHBIX,
HPpAIMOHATIEHBIX
MMOKa3aTeIbHBIX U
Jorapu(PMUIECKUX
YpaBHEHUU

(11 )

Cucrema 1 COBOKYITHOCTh YPaBHEHHM.
PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI
CJIEICTBUSI.

OCHOBHbBIE METO/IbI PEIICHUS CUCTEM
U COBOKYINHOCTEM pPallMOHAIBHBIX,
UppalMOHATIbHBIX, TIOKA3aTEeNbHbIX U
JorapupMUUECKUx YpaBHEHUH.
[IpuMmeHeHue ypaBHEHUMN, CHUCTEM H
HEPABCHCTB K PEILIECHUIO
MaTeMaTUYECKUX 3a7ad U 3a7ad M3
pa3NMYHBIX ~oOnmacTeil HAykKu W
pEaIbHOM  KU3HU, WHTEPIPETALNS

MOJIYYCHHBIX PC3YJIbTATOB

OnepupoBarb NOHATHUSIMHU: CUCTEMA U
COBOKYITHOCTb YPaBHEHUI U HEPABECHCTB;
pELICHUE CUCTEMBI UIIU COBOKYITHOCTH;
PAaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBHSL.
Haxoaurs peleHus CUCTEM U COBOKYITHOCTEMN
LEJIBbIX PALMOHAIBHBIX, HPPALMOHAIIBHBIX,
MoKa3aTeIbHBIX U JIOTapu(MUUECKUX YpaBHEHHH
Y HEPaBEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 3a/a4 W3 Pa3IUYHBIX objacTeit
3HaHUMI U peanbHOU KU3HU;
HHTEePIPETHPOBATH IIOJIYYCHHBIE PELICHUS.
Hcnoab3oBaTh HUGPOBBIE PECypChl




3amauu ¢

PannonansHbIe, HppalmoOHAIbHBIC,

BeiOoupars cnoco0 perieHusi panuoHaIbHBIX,

napaMeTrpamu HOKa3aTesbHbIC, JOrapupMUUECKHE | UppaAlMOHAIBHBIX, IOKA3aTEIbHbIX,

(16 u) U TPUTOHOMETPHUYECKUE YPAaBHEHHSA, [TIOrapU(PMHUECKUX U  TPUTOHOMETPHUECKUX
HEPaBEHCTBA U CHCTEMBI C |YpPaBHEHUI U HEPABEHCTB, COAEPIKALIUX MOIYJIA U
rapaMeTpamH. rapameTpbl
[locTpoeHne 1 Mccie0BaHne IIpumensaTs rpaduyeckue U aHATUTHYECKUE
MaTeMaTHICCKUX MOJICIICH PEATIbHBIX  [METO/BI [/ PELICHHS YPABHEHUH M HEPABEHCTB C
CUTYaIIUii C TIOMOIbIO YPABHEHUI, mapaMeTpamMu, a Takke HccliefjoBaHue (GYHKIUI
CHCTEM YPAaBHEHUH 1 HEPABEHCTB C METOJIaMi MaTeMaThudeckoro anain3a. CTpouTs u
rapameTpamu HCCJIe0BATh MATEMAaTUYECKUE MOJCIIA PealbHbIX

CUTyallUll C IIOMOIIbIO YPaBHEHUH, HEPABEHCTB U
CUCTEM C
rapameTpamu

[loBTOpEHME, OCHOBHBIE NIOHATHSA U METOABI Kypca,MoaeJupoBaTh pEalbHbIC CUTYALlUH HA SI3bIKE

00001meHue, 00001EeHNE 1 aIreOphl, COCTABJATH BBIPAKEHNS, yDABHEHHS,

CUCTCMaTu3aluA CHCTEMATH3aLNsI 3HAHHH HCPABCHCTBA U KX CUCTEMBI 110 YCJIOBUIO 3a1a4H,

3HaHui (16 u)

HCCIe0BATH [IOCTPOCHHBIE MOJIEIN C

MCIIOJIb30BAaHUEM arrapaTa anreOpsbl.

I[IpumeHsaTh (QyHKUMM Ui MOJAEIUPOBAHUSA U
MCCIIEIOBaHMs pealbHbIX IpoleccoB. Pemarb
[PUKJIAJHBIE 337aud, B TOM YHUCJIE COLHUAIbHO-
PKOHOMHYECKOTO M (DU3MYECKOTO XapakTepa,
CpeJICTBaMU alareOpbl U MATEMaTUYECKOTO aHAJIN3a

Peseps (10 u)




IToypounoe mianuposanue AJICEBPA u Hayasia MmaTeMaTnueckoro anajansa, 10 kiacc

No Jama Tema ypoka
n/n | Ilhan ‘ Daxkm

MHo:xecTBO JeiicTBUTENbHBIX YHcel. MHOrowIeHbl. PaliuoHaibHbIe ypaBHEHUsI U HEPABEHCTBA.
CucreMbl THHEHHBIX YPaBHeHHH - 22 yaca

1 MHO0kecTBO, Oniepaluy HaJl MHOKECTBAMU U X CBOMCTBA

2 [uarpammsl Diinepa - Benna

3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT'0 anrapaTa Jiisl peleHus 3a1a4

4 Panmonaneubie yncna. OOBIKHOBEHHBIC U ICCATUYHBIE IPOOH

5 [IpoueHTsl

6 beckoHeuHble iepuoanyecKue apoodu

7 [Tpumenenne apoOei U MPOLIEHTOB ISl PEIICHUS IPUKIIATHBIX 331249

8 JericTBuTenbHbIC Yncia. PalimoHaabHbIE U MppalMOHaJIbHbIC YUCa

9 ApudmeTrnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU YNCIAMU

10 Mopnynb 1e¥CTBUTENBHOIO YHCIIA U €70 CBOMCTBA

11 [TpuOnmxEHHbBIE BBIYMCIIEHUS, IpaBUiia OKpyriieHus. [Ipukuaka u oneHka
pe3yJibTaTa BEIYUCIECHUN

12 OcHOBHBIE METO/IBI PELLIEHNUS LIENbIX YPABHEHUN

13 OCHOBHBIE METO/IbI peIIEHUs IPOOHO-PAIIOHAIBHBIX YpaBHEHHH

14 OCHOBHBIE METO/IbI pEeIIEHUS LIEIbIX U IPOOHO-PAIIIOHAIBHBIX HEPABEHCTB

15 MHorouseHsl OT OIHOM IEpEMEHHOM. JlelleHre MHOTrO4JIeHa HA MHOTOWIEH C
ocratkoM. Teopema besy

16 MHorousens! ¢ nenasiMu kodpdunrentamu. Teopema Buera

17 Pemenne cucreM TMHENHBIX YpaBHEHUI

18 Martpuna CUCTEMBI IMHEWHBIX YPABHEHUI

19 Ornpenenurens MaTpuLbl 2X2, €ro TEOMETPUYECKAN CMBICI M CBOWCTBA

20 Brruncnenue 3HaueHuUs onpeaeuTeNs

21 [IpuMeHeHne onpenenuTens s PEIIeHUs] CUCTEMBI IMHENHBIX YPABHEHUN

22 Pemenne nmpukiiagHeIx 3a/1a4 ¢ MOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHUI

@®yukuuu U rpadpuxku. CreneHnasi QyHKIHS ¢ HeJbIM NOKa3aTesieMm - 11 yacos

1 Crioco6s1 3a1anus pyHkuu. B3anmuo obparueie pynkuuu. Kommnosurms
(byHKINH.

2 ['padux GpyHKIMU. DneMeHTapHble TpeoOpa3oBaHus rpagukoB GyHKIUN

3 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HAUCHUH (PyHKIHH




4 Hymu pynkiuu. [TpoMexxyTku 3HAKOMTOCTOSTHCTBA

5 Yéraspie n Heu€THBIC PyHKIMU. [lepuoanyeckue GQyHKIMH

6 [TpoMexyTKr MOHOTOHHOCTH GYHKIIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIIMH

7 Haubonbiiee u HauMeHblee 3HaueHrne (yHKIIUU Ha IPOMEKYTKE

8 Jluneitnas u kBaapaTuuHas QyHKIUU. DJIEMEHTapHOE HCCIeI0BaHNE U
rpaduku QyHKIUN

9 JpoOHo-nuueiiHast QyHKIMH. DIeMeHTapHOe HCCIeI0BaHNe U IpaduK ITUX
byHKIUI

10 CreneHn ¢ LeTIBIM IToKa3aTeneM. bunom HrroToHa

11 Crenennas (yHKIUS C HATypalbHBIM U IIeNbIM MoKa3zarenem. EE cBoiicTBa u
rpaduk

ApudmMernyecknii KopeHb N-0i crenenn. UppanuonanbHbie ypaBHeHus - 17 yacos

1 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBa

2 [TpeoOpa3oBaHuUs YNCIOBBIX BRIPAKECHUH, COIEPKAIINX CTETICHN

3 BeiHeceHnre MHOKHUTENS U3-T10/1 3HAKa KOPHS

4 BHecenne MHOKHTEIS 1OJT 3HAK KOPHS

5 CokpatieHue apo06eit, coaepKaimx pagiuKabl

6 [TpeoOpa3oBaHue UPPALTMOHANBHBIX BBIPAKEHHH

7 [ToBTOpenue o teme «ApupMeTHIECKH KOPEHb N-HOW CTETIEHI

8 HppaunoHanbHble ypaBHEHUS

9 O06nacTh 1OMYyCTUMBIX 3HAYEHUH UPPALIMOHAIBHOTO YPaBHEHUS

10 OCHOBHBIE METO/IbI pEeIIEHHUS] UPPALIMOHAIBHBIX YpaBHEHHH

11 PaBHOCHIIbHBIE NTEPEXObl B PEILIEHUH HPPALIMOHAIBHBIX YpaBHEHHH

12 ANTOpUTM pellIeHUs] UPPALIUOHATIBHBIX YPABHEHUM

13 Pemenne nppannoHaabHbIX ypaBHEHUN

14 Pemenne nppannoHaabHBIX ypaBHEHUN

15 CaoiicTBa u rpaduk KOpHs N-0i cTeneHH Kak (QyHKIMH 0OpaTHOW CTENEHH C
HaTypaJbHbBIM ITOKa3aTelIeM

16 IToBTOpenue no teme «MppannoHanbHbIE YPABHEHUS»

17 Konmponvnaa paboma Nel no meme «Apugpmemuueckuit kopenv n-oi
cmenenu. Uppayuonanvnsle ypasnenus»

Iloxka3zarenbHas pynkuus. IlokazarenbHble ypapHenus - 10 yacos

1 CreneHs ¢ pallMOHATBHBIM MOKa3aTeIeM U €€ CBOMCTBa

2 [TokazaTenbpHas GyHKIMS, €€ CBOWCTBA U rpaduk

3 Hcnonb3oBanue rpaduka GyHKIIUN 1)1 pEIICHUST ypaBHCHU I




[TokazarenbHbIE ypaBHEHUS

5 OcHOBHBIE METOJIbI PEILIEHNUs TOKA3aTEIbHBIX YPAaBHEHUN

6 [TpuBenenue obeux yacTeil ypaBHEHUS K OJHOMY OCHOBAHUIO

7 BriHecenne 00111ero MHOKHUTEIS 32 CKOOKY

8 MeTo/ 3aMeHbI IEPEMEHHOM B MOKa3aTeNbHBIX YPaBHEHUSIX

9 MeTo1 MOWIEHHOTO AeTIeHUS

10 Koumponvnaa paooma Ne2 no meme «llokazamenvhan @ynxkyus.
IlokazamenvHble ypasHeHus»

Jlorapudgmuueckas pynkuus. Jlorapupmuueckne ypapuenus - 17 yacon

1 Jlorapudm yucna. OCHOBHBIE METOABI PELICHUS JIOTapU(PMUIECKIX
YpPaBHEHUU.

2 CsoiicTBa norapupma

3 Hecsatuunbie norapudmsl. Hatypanshbie norapudmsl

4 [IpeoOpa3zoBaHue BbIpax)eHHI, copepKalux Jorapudmol

5 Jlorapudmuueckas pyHkuus, €€ cBOWCTBa U rpaduK

6 Hcnonb3oBanue rpaduka GyHKINN AJS pelIeHUs] ypaBHEHUI

7 OyHKIMOHANTBHO-TpapUIECKUI METO/T PeIICHUS] ypaBHEHUI

8 Konumponvnaa paboma Ne3 no meme «Iocapughpmuuecxkan gpynxyusn»

9 Jlorapugmuueckue ypaBHEHHs

10 PaBHOCHIIbHBIE MTEPEXObI B PEILICHUH JOrapu(pMUUECKUX YpaBHEHUH

11 Pemmenne ypaBHeHuU# 1o omnpeseneHuto Jorapudma

12 Metoa moTeHIUupOBaHUS

13 Merton BBEZIEHUSI HOBOM IIEPEMEHHON

14 Merton norapudmupoBanus

15 ITepexon kK HOBOMY OCHOBAHUIO

16 Pemenue norapudmuueckux ypaBHeHHM

17 Konmponvnaa pavboma Ned no meme «Jlocapugpmuueckue ypasnenusn

TpuroHomerpuyeckue BbIpaKeHUs U YpaBHeHus - 20 yaca

1 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMEHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apI'yMEHTa

3 TpuronomeTpuueckass OKpPYKHOCTb, OIIPEAEICHUE TPUTOHOMETPUUYECKUX
(yHKLNI YUCIOBOTO apryMEeHTa

4 OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA




5 ®opmysbl ABOMHOTO yriia
6 dopMmysbl HOHUKEHUS CTETIEHU
7 ®opmyIbl TOJIOBUHHOTO yria
8 ®opMmyIibl CyMMbI pTyMEHTOB
9 dopMyItbl CyMMBI (PYHKITUH
10 dopMyitbl Tpou3BeaeHUS (DYHKITHI
11 [IpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C MTOMOIIBI0 (HhOpMyIT
12 Pemenue ypaBHeHUs cosx = a
13 Pemenue ypaBHeHHs sinx = a
14 Pemenne ypaBHeHu# tgx = a, ctgx = a
15 Meto/ 3aMeHbl IEpEMEHHOM
16 VYpaBHEeHMs, CBOASIINECS K KBaIPAaTHBIM YPaBHEHUSAM
17 Meron pa3iioKeHus: Ha MHOKHUTEIN
18 OnHOpOHBIE TPUTOHOMETPUYECKUE YPAaBHEHUS
19 Peniennie TpUroHOMETPUYECKUX ypaBHEHUI
20 Konumponvnasa paboma Ne5 no meme «Tpuzonomempuueckue Ypasnenusn)
IMocaenoBaTe/IbHOCTH M MPOrpeccHu — 8 Yacos
1 ITocnenoBaTeabLHOCTH, CIIOCOOBI 3aaHUs ITOCIEI0BATEILHOCTEN
2 Mertoa MaTreMaTHYeCKON MHAYKIIMU
3 MOHOTOHHBIE M OTPaHUYEHHBIE [TOCIIE0BATEILHOCTH
4 Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu
5 beckoneuno yosiBaromias reomerpudeckas nporpeccusi. Cymma 6€CKOHEYHO
yOBIBaroIEei reOMETPUUYECKON MPOrPecCHH
6 JInHeNHbIN U SKCIIOHEHIMAIBHBIN pocT. Uucio e. Dopmyiia CI10KHBIX
IIPOLIEHTOB
7 Hcnonp30BaHre IpOrpeccuu sl pelieHtsl peasibHbIX 3a]a4 MPUKIaIHOTO
Xapakrepa
8 Konmponvnas paooma Neb no meme «Ilocnedosamenvnocmu u
npozpeccuuy
HenpepsbiBuble pynkuun. [lpousBognas - 18 yacos
1 HenpepriBHbIC (hYHKIIMHM ¥ MX CBOKCTBA. TO4YKa pa3phiBa
2 AcumnToThl TpadukoB ¢pyHKIHA. CBOMCTBA (QYHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke
3 MeTon MHTEepBajIOB ISl PEIIEHUS] HEPABEHCTB
4 [TpruMeHeHHEe CBOMCTB HEMIPEPBHIBHBIX (DYHKLUH [T pelIeHUs 3a1a4




5 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKITMH

6 Ornpezenenne, reOMETPUUECKUN U PU3NMUECKUI CMBICI TIPOU3BOTHON

7 ANTOPUTM HaXOXACHUS TPOU3BOTHOM

8 dopmyibl AuddepeHITupOBaHUS

9 [Tpon3BoHas cTeneHHON QyHKINH

10 [Tpon3BoHBIE ANIEMEHTAPHBIX (QYHKIUN. Brrarcienne mpou3BoIHBIX
AIIEMEHTAPHBIX (HYHKIIMNA

11 [Tpon3BoxHast cyMMbl pyHKIUIH

12 [TpousBogHas mpoun3BeaeHUSADYHKIUI

13 [TpousBogHas 4yacTHOTO (PyHKIIUN

14 [TpousBoHas KOMIO3UIMK (PYHKIUN

15 [TonsiTHE ¥ BBIUKCIICHHE TPOU3BOIHON N-TO MOPSIIKA

16 HuddepenurpoBanue caoKHOM GyHKINUN

17 VYpaBHeHHE KacaTelbHOU K TpaduKy G YHKIIUU

18 Konumponvnasa paboma Ne7 no meme «Henpepwvienvie pynkyuu.
Ilpou3seoonan»

IloBTOpEHue, 00001IeHNEe, CUCTEeMATH3ALMA 3HAHUI - 3 yaca

1 Hroroeoe noBTOpEHHUE.

2 HToroBas KOHTpOJbHAsA paboTa

3 CucremaTu3anus 3HaHUN

Pe3eps (10 yacos)




IToypounoe mianuposanue AJICEBPA u Hayasia MmaTeMaTnyecKkoro anajansa, 11 kiacc

No Jlama Tema ypoka
n/n | Ilhan ‘ Dakm
HccnenoBanue pyHkuuii ¢ moMombr0 Npou3BoAHOI - 19 yaca
1 [ToBTopenue. ®opmyisl nuddepeHITIpOBaHMS
2 [TpaBuna nuddepeHmpoBaHus
3 [TpumeHneHne MpOU3BOJHON K UCCIIeI0BAaHUIO (DYHKIUMI HA MOHOTOHHOCTh
4 [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO (QYHKIMI HAa SKCTPEMYMBI
5 OxcTpeMyMbl GyHKIIUMHU. Borarcnenue 3kcTpeMyMoB (pyHKIUU
6 [TpumeHeHre TpOn3BOJHOMN I JOKA3aTEIbCTBA TOKIECTB U HEPABEHCTB
7 [Toctpoenue rpadukos pynkuuil. Mccnenoanue GyHKIUU U IOCTPOEHHUE
rpaduka QyHKIUU
8 CBs3b Mex Ty rpad koM QYHKIHH U TpaduKoM e€ IPOU3BOIHON
9 Haubonbiee u HauMeHblee 3HaueHNs QYHKIUU Ha IPOMEKYTKE
10 3aayn Ha OThICKaHUE HAHOONBIIUX Y HAUMEHBIIUX 3HAYEHUN BEJTMYUH
11 Pemenne 3a1a4 Ha HaXOXI€HUE HAUOOIBIINX U HAUMEHBIIINX 3HAYCHHHA
12 [TpuMeHeHHne NPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMU
13 [IpuMeHeHre NPOU3BOMHOM Il HAXOXKIEHUS HAWIYYIIEro pELIEHUs B
MIPUKIIAIHBIX 3a7a4ax
14 IIpuMeHeHne PON3BOHON B PEILICHNH 3a/1a4
15 [TpyumeHeHne mpOU3BOIHON IS HAXOXKACHUS HAWTYUILIEro PeleHus s
oTnpezeNieHus: CKOPOCTH IPoliecca, 3aJaHHOTr0 GopMyJIoil uiu rpadukoM
16 Kommozurus GpyHKImiz
17 I'eomeTprueckue 06pa3bl ypaBHEHUN HA KOOPIWHATHON MJIOCKOCTH
18 [ToBTopenue mo Teme «lccnenoBanue GyHKIMI C TOMOIIBIO POU3BOTHOM
19 Koumponvnasn paooma Nel no meme «HMccneoosanue gpynkuuii ¢
HOMOUWIBIO NPOU3EOOHOIL)
ITepBooGpa3nas u naTerpaJ - 11 yacos
1 [TepBooOpaznast
2 OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX
3 [TepBooOpa3HbIe 371eMEHTAPHBIX (YHKITHI
4 [IpaBuna HaXOXKACHUS IEPBOOOPA3HBIX
5 Nurterpan. ['eomeTprdeckuii CMbICT HHTErpaJIa
6 Breruucnenne onpeaenénnoro uarerpaia mno ¢popmysie Hetorona-Jleiioauma
7 [TpuMmeHeHre uHTerpaia A HaX0XACHUS IIouaied TUIOCKUX QUryp u
00BEMOB reOMETPUYECKHUX TEI




8 [Tpumeps! pemiennii nuddepeHImanbHbIX YPaBHECHUI

9 MaremaTnueckoe MOJEIUPOBAHHE pPEAIbHBIX IPOLECCOB € IOMOILBIO
nuddepeHIATbHBIX YpaBHEHUH

10 [ToBTropenue o teme «IlepBooOpaszHas u UHTETpa

11 Koumponvnas paboma Ne2no meme «llepsoodpasznas u unmezpan)

I'padpuxu Tpuronomerpudeckux pynkuuii. Tpuronomerpunyeckne HepaBeHcTBa - 14 yacos

1 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH

2 CgoiicTtBa u rpaduk ¢pyHkuun y = sinx. CBoiicTBa 1 rpaduk QyHKIuM y =
sinx

3 I'paduku pyHkuuii y = tgx, y = ctgx

4 Pemienue TpuroHOMETpHUECKUX YPaBHEHUH C MTOMOIIBIO IpauKOB

5 OT160p KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH C MTOMOIIBIO Tpaduka

6 OT60p KOpHEN TPUTOHOMETPUUECKUX YpaBHEHUI METO0M Iiepedopa

7 OT60p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUI IBOMHBIM HEPABEHCTBOM

8 OTb6op  KOpHEH  TPUrOHOMETPUYECKHUX  YPAaBHEHMH C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

9 TpuroHomeTpuyeckre HepaBeHCTBA

10 Mertobl peneHust TPUrOHOMETPUUYECKMX HEPAaBEHCTB

11 Pemienue TpuroHoMeTpHUUECKIUX HEPABEHCTB IpaduuecKu

12 Pemienue TpUroHOMeTpHUYECKMX HEPABEHCTB

13 [ToBTOopenue no teme «I'pauku TPUTOHOMETPUUECKUX PYHKIIUI.
TpuroHoMmeTpudeckre HepaBEHCTBA»

14 Konmpononas pavoma Ne3no meme «I pagpuku mpuzonomempuueckux
¢ynkyuir. Tpuconomempuueckue nepagencmea)

HppanmnonaibHble, NOKa3aTelbHbIe U Jorapupmuyeckue HepaBeHcTBa - 21 yaca

1 [Ipocreiimne nokasaTenbHbIe HEPABEHCTBA

2 CBezieHHE TIOKA3aTEIFHOTO HEPABEHCTBA K MpocTeimemMy. MeTos BBeIeHUS
HOBOH NEPEMEHHON

3 PaznoxeHne Ha MHOKUTEIH

4 CBezieHHE K paBHOCHUJIBHOIN COBOKYITHOCTH

5 Mertoa pannoHaIu3anuy (3aMeHa MHOKUTEIEN )

6 ['paduueckue MeTObI peLIeHUs TOKAa3aTeIbHBIX YPABHEHNUH 1 HEPABEHCTB

7 [Tpocreiimume norapudmudeckne HepaBeHCTBA. Jlorapudmuyeckue
HEPaBEHCTBA, CBOJAIINECS K MPOCTEHIINM

8 MeTto 3aMeHbI TEPEeMEHHOU

9 Jlorapugmuueckue HepaBeHCTBA, CBOAIIMECS K PAllMOHAIBHBIM




10

Jlorapugmuueckue HepaBeHCTBA, COJEPKAIIUE TIEPEMEHHYIO B OCHOBAaHUU
norapudma

11 Meron nHTEpBAIIOB
12 ['paduueckuii MeTos perieHus JorapuMUIECKUX YpaBHEHUH U HEPABCHCTB
13 HppannoHaibHble HEPAaBEHCTBA CTAHAAPTHOTO BHUJIA
14 Meron nepexozia K paBHOCUIIBHOM CUCTEME
15 JpobHO-uppanoHaibHble HEPABEHCTB. METO/] 3aMEHbI IEPEMEHHON
16 HppanmoHanbHble HEpaBEHCTBA CMELIAHHOIO TUIIA
17 WppanmonaneHele gorapudMuyueckrie HepaBeHCTBa
18 YMHOKEHNE Ha CONPSKEHHOE
19 Meton uHTEpBaIOB
20 ['paduueckuii MeTO/ pelIeHus] HPPaUOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
21 Koumponsnas paboma Nedno meme «HUppayuonansvhule, nokazameibHole
u n02apugmuyecKue HepageHcmeay
Komnexcusblie yncaa - 9 yacos
1 IToHsiTHE KOMIUIEKCHOTO Yncia
2 Anrebpanyeckas popMa 3amucu KOMITJIEKCHOTO YHCIIa
3 ApudmeTnueckre onepalnnuy ¢ KOMIIEKCHBIMH YUCIIaMU
4 Tpuronomerpuueckas ¢popMa 3arncu KOMIUIEKCHOTO YHcia
3) N300paxeHne KOMIIJIEKCHBIX YHCEN Ha KOOPIMHATHON INIOCKOCTH
6 dopmyna Myaspa
7 KopHu N-o#i cTenenn u3 KOMILUIEKCHOTO YHCia
8 [IpuMeHeHHe KOMIUIEKCHBIX YHCeN JUld pelleHus (U3HYeCKUx H
reOMETPUUECKUX 3a]a4
9 Konmponvnas paooma Ne5no meme «Komnnexkcnole uucna»
HatypaJsibHble U Hesble YHucaa - 9 yacoB
1 HarypanbHble u 11e51b1e ynciia
2 [Tpu3Hak JeTMMOCTH LENbIX YUCEI
3 [TprMeHeHre TPU3HAKOB IETMMOCTH 1IeJIbIX YHCEeT
4 [Tpumenenne HOJ[ m HOK st penienus 3a1a4 B LENbIX YHCIAX
5 Beruucnenne ocTaTkoB 10 MOAYIIO JUI PELIEHUs 3aad B LIEJbIX YKMCIax
6 [TpruMeHeHHne OCTaTKOB MO MOJTYJIIO /IJIsl PEIIEHUS 3a/1a4 B LEJIBIX YHCIAaX
7 Anroputm EBknunpa. [Ipumenenue anroputma EBkinaa i pemeHus 3aaaq

B ICJIBIX YHCJIaX




HOBTOpCHI/IC 1o TCMC «HaTypaanHe H OCJIBIC YU CJia»

Konumponvnasn paooma Nebno meme «Hamypanvnsle u yenvie uucia»

CucreMbl pallioOHAIbHBIX, HPPALMOHAIBHBIX 0KA3ATEJIbHBIX U JIOTapUuGMHUYeCKUX YPABHEHUH —

11 yacoB

CucreMa ¥ COBOKYITHOCTh ypaBHEHUI

PaBHOCHIBHEBIE CHCTEMBI U CHUCTCMBI-CIICACTBUA

OcHOBHEIC MCTOABI pCIICHHUA CUCTCM pallMOHAJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE MCTOJbI PCHICHUA COBOKYHHOCTGI‘/'I PalrOHAJIbHBIX ypaBHCHI/Iﬁ

OI[HOpOI[HBIC CHCTCMbI ypaBHCHI/Iﬁ

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM HPpALlMOHAJIBbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE MCTOJbI PCHICHUA COBOKYHHOCTCﬁ HppalOHaJIbHbIX ypaBHCHI/Iﬁ

OCHOBHBIE MCTOJbI PCHICHNA CUCTEM IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ
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OCHOBHBIE MCTOJbI PCHICHUA COBOKYHHOCTCﬁ II0Ka3aTCJIbHBIX ypaBHCHI/Iﬁ

=
o

OCHOBHBIE MCTOJbI PCIICHHA CUCTEM JIOFapI/I(i)MI/I‘ICCKI/IX ypaBHCHI/Iﬁ

-
-

OCHOBHBIE METO/IbI PEIIEHUS] COBOKYITHOCTEH JT0orapupMUUECKuX ypaBHEHUN

3agauu ¢ napamerpamu - 16 yacos

PannoHaneHbIE ypaBHEHMS C MTapaMeTpaMu

PanmonaneHble HEpaBeHCTBA € TapaMeTpaMu

PannoHanpHbIE CUCTEMBI ¢ TapaMETPAMHU

HppauroHanbHbIEe ypaBHEHHUS C TApaMeTpaMu

WppanmoHanbHbl HEpaBEHCTBA ¢ TapaMeTpamMu

HppanroHanbHbIE CUCTEMBI C ITapaMeTpamMu

IToka3zaTenbHbIE ypaBHEHUS C TapaMETPaMHU

[TokxazarenbHbIE HEPABEHCTBA C MapaMeTpaMu
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[TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

=
o

Jlorapugmuueckue ypaBHEHHs ¢ TapaMeTpamMu

-
-

HOFapI/I(I)MI/IquKI/IC HCPAaBCHCTBA C IMMapaMEeTpaMu

[EY
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Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

[EY
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TpuronomeTpruyeckue ypaBHEHHS C MapaMeTpaMu

[EEN
SN

TpuronomeTpruuecKrue HEPaBEHCTBA C MapaMeTpaMHU

=
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TpUroHoMeTpUUYECKHE CUCTEMBI C lTapaMeTpaMu
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Koumponvnasn paooma Ne7no meme «3adauu c napamempamu,

IToBTOpEHUE, 00001IEHUE, CUCTEeMATH3ALMS 3HAHUI - 16 YacoB

1 ApudmeTnieckre oneparuu ¢ 1eHCTBUTEIBHBIMU YNCITAMH

2 Pemenne qpoOHO-pallMOHAIBHBIX YPaBHEHUH

3 DneMeHTapHOE UCceoBaHue U rpaduku QyHKIHHA

4 [TpeoOpazoBaHus YHCIOBBIX BRIPAKCHUIMA, COJIEPKAIINX CTETICHH U KOPHH
) Pemenne nppanvoHaIbHbIX YPABHEHUN

6 OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX YPaBHEHUN

7 Pemenue norapudmuueckux ypaBHEHHUM

8 [TpeoOpazoBaHre TPUTOHOMETPUUIECKUX BBIPAKECHUN

9 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN

10 OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUI

11 Brruncnenue npou3BOIHBIX JIeMEHTapHBIX QYHKIIUH

12 [TpuMmeHeHne TpOU3BOJHON K UCCIEIOBAaHUIO (DYHKITUH

13 [TpumeHeHne uHTErpaia A HaXOXKACHUS TJI0MaAeH TIOCKUX GUTyp

14 Ilpomesrcymounana ammecmayun. Hmozoeaa konmpoavnasa paboma (Ne§)
15 AHanu3 pe3yiabTaToB KOHTPOJIbHON pabOThHI

16 CucreMaruzanys 3HAaHUN

Pe3eps — 10 yacos




