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Kypc anrebpsl 1 Hayaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JISl YCIICIIHOTO
OBJIAZICHUSI 3aKOHAMH (PU3HMKH, XUMHH, OMOJOTHH, IOHUMAHHUS OCHOBHBIX TEHICHIMNA pPa3BUTHS
SKOHOMMKHU U OOIIECTBEHHOM HU3HH, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO MCIOJIb30BaTh UX JJIS JalbHEHIIero oopa3oBaHus u
B TOBCETHEBHOM XM3HHM. B TOXXe BPpeMms oBianeHue aOCTPaKTHBIMHM M JIOTMUECKU CTPOTUMU
KOHCTPYKIUSIMU ~ anreOpbl M MaTeMaU4eCKOro aHajlu3a pa3BUBAeT YMHUE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HM@TUHHOCTb, JIOKa3bIBaTh YTBEPKACHIA C IOMOIIBIO
WHAYKIIMM W pacCyXJaTh JEJyKTUBIO, WCIONb30BaTh OOOOIIEHHE W GHKPETH3AIHIO,
abcTparupoBaHue ¥ aHAIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTHUECKOE MBIIIIICHHE.

B xone m3yueHus kypca «AnreOpa M Hayasa MaTEeMaTHYECKOTO aHAIW3a» Ydalluecs
MOJIy4alOT HOBBIM ONBIT pEIIEHUS NEKIAAHBIX 3a7ad, CaMOCTOSITENIbBHAO IOCTPOECHHUS
MaTeMaTHYECKUX MOJENIe pealbHbK CHUTYallud, MHTEPHPETAlUN IOJYEHHBIX pEIICHUH,
3HAKOMSTCA C IPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MIPUPOJE, HAYKE U UCKYCCTBE, C
BBIJAIOIMMHUCS MaTEMAaTHYECKUMH OTKPBITUSAMH U UX aBTOPAMH.

Kypc ob6nmamaer 3HaYMTENHHBIM BOCIMTATENFHBIM IMOTEHIMAIOM, KOTOPBIM pean3yercs
Kak 4epe3 y4eOHBIM Marepual, CrocoOCTBYIOMUN (HOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHS,
TaK ¥ 4epe3 CrenuuKy yueOHo# NesTenbHOCTH, TPEOYIOIIeH MPOJOKUTENIEHOW KOHIIEHTPALIH
BHHMMAaHHS, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yNbTar.

B ocHoBe MeTonumku oOydeHHs anmeOpe W HayajdaM MaTeMaTHYeCKOTO aHalln3a JICKUT
JEeSITEIbHOCTHBIN IPUHLUI OOy4YEeHHUSI.

B crpykrype kypca «Asredbpa M Hayajla MaTEMaTHUYECKOI'O AHAJIN3a» MOYKHO BBIJEIUTH
CIIEyIOIINE COJAEpKAaTeIbHO-METOAuUeCKUe JUHUU: «YUucna u wiuucieHus», «OyHKIuUU u
rpadukuy, «YpaBHEHHUS U HEPaBEHCTBa», «Hadyana maTemMaTuueckoro aHanmnsa», «MHOXKECTBa U
noruka». Bce OCHOBHBIE cCQIEpXKaTENIbHO-METOAUUYECKUE JIMHUU HM3Yy4aloTCs HAa TMPOTSHKEHUU
IBYX JI€T OOy4eHHs B cCTaplliedl III0Jie, €CTECTBEHHO JIOMNOJHASA JpYr Apyra M IOCTENEHHO
HACBIIAsICh HOBBIMUM TEMaMHU U pa3zienaMu. MOXXHO ¢ YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIN Kypc
ABIISICTCS MHTETPATHBHBIM, TIOCKOJbKY OOBEIMHSET B cebe CoJepKaHHe HECKIbKUX
MaTeMaTUYECKUX AMCLUMIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHsS, MATEMATUUYECKUI aHalu3,
TEOPUsI MHOXKECTB, MaTeMaTHuecKas Joruka u ap. [lo mepe Toro, kak y4amuecs OBJIa€BalOT BCE
Oojiee MIMPOKUM MATEMaTHYECKUM dIMapaTtoM, y HHX MOCIEAOBAaTENbHO (OpMHUpPYETCS |
COBEPUIECHCTBYETCSI YMEHHUE CTPOUTH MAaTEMATUYECKYIO MOJIEb PEAJTbHOM CUTYalluH, IPUMEHSTh
3HaHUS, TOJy4YeHHBIE IPU U3YYEHUH Kypca, JUIsl PEIICHHsI CAMOCTOSTETIHHO C(OPMYINPOBAHHOM
MaTeMaTU4eCKOM 3a7a4H, a 3aTeM HHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHMS — «Yuena M BBICIEHHUS»  3aBEpIIAET
(bopMupoBaHHE HABBIKOB HCIIOJIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOoe OBbUI0 HAdaTo B
OCHOBHOH mIkosie. B crapmieii mkone ocoboe BHHUMaHUE yaensercs (HOpMUPOBAHHIO HABHIKOB
palMOHANBFHBIX BBIYMCICHUH, BKIIOYAIONINX B €0 MCIOJB30BAaHHE PAa3MUYHBIX (OPM 3amuch
quclla, YMEHHE JieNaTh HPUKUAKY, BBINOIHATH HPUOIMKEHHBIE BBIYMCEHMS, OLICHUBATh
YUCJIOBBIE BBIPAXKEHHUS, padOTaThb C MaTeMaTUYECKHUMH KOHCTAHTaMH. 3HAKOMBIE y4aIlUMCS
MHO>KECTBA HATypaJIbHBIX, LIEJbIX, PAlMOHAIBHBIX W JEHUCTBUTENBHBIX YHCEN JOTOIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HCeld. B KaXkIOM W3 3TUX MHOXECTB pPaqdaTpUBAIOTCS
CBOWMCTBEHHbIE eMy crenupuUeckue 3aJadydl M OIepaluu: JIeJeHHE HAeNo, OIEePHpPOBAHUE
OCTaTKaMH Ha MHOYKECTBE IIETIBIX YMCEeIl; 0COObIe CBOICTBA PALlMOHAIBHBIX U UPPALMOHATIBHBIX
qHceNl, apu(MeTHUYecCKue OIepalud, a Takke HW3BJICUCHHE KOPHS HaTypalbHOA CTENeHH Ha
MHO)KECTBE KOMIUIEKCHBIX 4YHCell. baromaps mocienoBaTeIbHOMY pPAGUUPEHHIO Kpyra
UCIOJIb3YEMBIX YHCEI M 3HAKOMCTB/ C BO3MOXXHOCTSIMM UX IPUMEHEHH JJIs pELIeHUus
Pa3NUYHBIX 337a4 (OPMUPYETCSI IPEACTABICHUE O €IMHCTBE MAaTEMATUKH KaK HAyKu U €€ POJIH B
MMOCTPOCHUU MOJICNIEH peaTbHOTO MUPA; IUPOKO UCTIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3AIIUS.

JIuaus «YpaBHEHUS U HEPABEHCTBa peaM3yeTcs Ha NPOTSHKEHUM BEro OOydeHHs B
CTapuieil IIKoJie, IOCKOJbKY B Ka@oM paszzaene [IporppMMbl MpeaycMOTpPEHO pelleHne
COOTBETCTBYIOIIMX 3ajady. B pe3ymrare ydamuecs OBJAACBAlOT pPa3MYHBIMU METOJaMU
pemieHusl  palMOHANBHBIX,  HUPPAUOBJIBHBIX,  IIOKA3aTENbHBIX,  JIOTAQPUMHUUYECKHX |



TPUTOHOMETPUYECKUX YpaBHEHMH, HEpPaBEHCTB M CHUCTEM, a TaKXKe adad, CoAep Kallux
napameTpel. [loydyeHHbIE yMEHHSI IIMPOKO HCIOJB3YIOTCS TpPU HCCIEIOBAaHWU (YHKIUH C
MIOMOIIBI0 TPOM3BOJHOM, NpHU pelIemd MPUKIAJAHBIX 33Jad W 3aJad Ha HaXxOXKICHHE
HauOOJIBIINX U HAMMEHBIINX 3HaYeHUH (QyHKkuuu. JlaHHAs coneprkaTenbHas JIMHUS BKIIOYACT B
ce0s Takke (OPMUPOBAHHE YMEHUH BBIIOJIHATH pacu€Tsl 1Mo (opmylam, MpeoOdpa3oBaHUS
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHMM, a TAaKXKE BBIPAKECHUI,
cCoJlepXKaluX CTemeHn W Jorapudmsl brmaromapss HW3ydeHHIO ailreOpauecKkoro marepuaia
IIPOUCXOJUT JAJIbHENIIEe pa3BUTHE AITOPUTMHUECKOTO M aOCTPAKTHOTO MBIIIJICHUS YJaluXcs,
(bopMUpYIOTCST HABBIKM JIEAYKTUBHBIX pacCyXJIeHUH, pabOThl ¢ CHMBOJBBIMH (opMamH,
MIPEJICTaBJICHHS] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEN B BHUJE PAaBEHCTB U HEPaBEHCTB. Anredpa
npeiaraet 3QGEeKTUBHBIE WHCTPYMEHTHI JUISL PELIeHUs NMPAKTHUYECKUX U €CTECTBEHHOHAYYHBIX
3aJ1a4, HarJIsIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenpHO-MeToAMYecKast THHUA «DYHKIUU ¥ rpaduKu» TECHO MeperuieTaeTcs C
JPYTMMHU JIMHUSMH Kypca, IIOCKOJKY B KakOMTO CMbICIE 33JaéT IOCIIEI0BaTEeNBOCTh
U3ydYeHUs ~ Marepuayna. V3ydeHWe TeNeHHOH, TIOKa3aTeNIbHOW, JIoTapipMUYSCKOW |
TPUTOHOMETPHUYECKUX (YHKIMHA, WX CBOWCTB M TpapHUKOB, HCIOJIB30BHUE GYHKIUN IS
pelleHns 3ajJa4y U3 JAPYruX Yy4yeOHbK IpPEAMETOB U pEaJbHOM JKU3HHM ECHO CBSI3aHO KaK C
MaTeMaTUYEeCKUM aHAJM30M, TaK U C PEUICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOoM Oosbiioe
BHUMaHUE ypensercs (OPMHUPOBAHMIO YMEHMs BbIpaxaTb (OpMylaMU 3BUCUMOCTH MEXAY
pa3NUYHBIMU  BEJIMYMHAMH, HWCCIEAMATh IOJydYeHHbIE (YHKIHUH, CTPOMb WX TpaduKH.
Marepuan 3TOM COAEpXKATENbHOW JMHUM HAlEJIeH Ha pa3sBUTHE YMEHH W HABBIKOB,
MO3BOJISIFOIIMX ~ BBIPAKaTh  3aBUCHUMOCTHM  MiJAY BEJIMUYMHAMU B  pa3iuyHOd  Qope:
aHAJTUTHYECKOW, Trpaduueckod W aoBecHOH. Ero wu3ydeHwe crmocoOTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHHs,  CIHOOOHOCTM K O0OOWmEHHMI0O W KOHKpHBAIWH,
HCIIOJIb30BAHNIO AaHAJIOTUA.

CopnepxarenpHas nuHUs «Havana maTeMaTHMuecKoro aHajan3a» TO3BOJISIET CYIIECTBEHHO
paciIupUTh KPYr KaKk MaTeMaTHUECKUX, TaK U MPUKIAAHBIX 3a/1a4, TOCTYIIHBIX IIKOJIbHUKAM, TaK
KaK y HHUX TOSBISETCS BO3MOXHOCTH CTPOHMTH TpPa(UKH CIIOXKHBIX (DYHKIMI, OmMpenensTb MX
HauOOJIbIINE W HAUMEHBIINE 3HAUCHHUS, BBIYUCITh IO GUTyp U 0O0BEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpeHMs TmpoueccoB JlaHHasg cojeprkaTenbHas JHMHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOCHHS MAaTeMaMYeCKUX MOJEIEeH pealbHbIX CUTYyalUd, TMO3BOJISET
HaxXOJWTh HAWIydlllee pELIEHUWE B IPUKIAJHBIX, B TOM YHCJIE COLUATBHO-IKOHOMUYECKUX,
3ajadax. 3HAKOMCTBO C OCHOBAaMM MAaTEMaTHYeCKOTO aHalM3a CHOCOCTBYET Pa3BUTHIO
abCcTpakTHOTO, (HOPMAIBHO-IOTUYECKOTO M KPEaTHMBHOTO MBIIIICHHUS, (POPMHUPOBAHUIO yMEHHM
pacrno3HaBaTh NPOSIBICHHS 3aKOHOB MaTeMaTHKH B HAayKe, TEXHUKE M HCKYCCTBE. Ydaluecs
Y3HAIOT O BBIJAIOLIUXCS Pe3yJbTaTaX, NOJYYEHHbIX B XOJ€ Pa3BUTUS MAaTEMAaTHKU KaK HayKd, U
00 uX aBTOpax.

CopepxarenpHo-MeTOAMYEeCKass JMHUS «MHOXKECTBa M JIOTMKa» BKIIOYAaeT B cels
AJIEMEHThl TEOPUHM MHOXKECTB M Ma@MAaTUYECKOM JIOTMKH. TeopeTHMKOMHOKECTBEHHBIE
MIPEJICTaBICHNs] TPOHU3BIBAIOT BECh KypC IIKOJbHOM MTEMaTHUKU M MpeaararoT Haubouiee
YHUBEpPCAJIbHBIM SI3bIK, OOBENIMHSAIONMI BCE pas3/ieibl MATEMaTUKU U €€ MPUIIOKEHUM, OHU
CBS3BIBAIOT pa3Hbl€ MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPUIIOKEHUS B eauHoe Lenoe. [loatomy
BAXHO JIaTb  BO3MOXHOCTb  IIKOJIbHKY TOHUMaThb TEOPETHUKO-MHO)KECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTeMaTHKH M UCIOJb30BaTh €ro JUIsl BBIPAKEHUS CBOK MbIcied. [Ipyrum
BAKHBIM NPU3HAKOM MaTE€MaTHKU KaKk HAYKU CJIEIyeT NMPU3HATH CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJI€JJOBaHWE ONPEIEHHBIM MpaBHJIAM TIOCTPOCHHUS  JIRA3ATEIHCTB.
3HAKOMCTBO C 3JIEMEHTaMU MAaT€MaMYecKON JIOTMKU CIIOCOOCTBYET PA3BUTHUIO JIOTMUECKOTO
MBIIIJIEHUS] YYalllUXCsl, TO3BOJIIET MM CTPOUTH CBOU PAaCCYXJEHHS Ha OCHOBE JIOTMYECKHUX
npaBui, GOpMUpPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B kypce «Anrebpa ¥ Havaza MaT®IaTUYECKOTO aHalIW3a» IPUCYTCTBYIOT OCH®BI
MaTeMaTH4YECKOr0 MOJEIMPOBAaHMs, KOTOpbIE NPHU3BaHbl CHOCOOCTBOBZb (HOPMUPOBAHUIO
HABbIKOB IOCTPOEHUSI MOJIENIEH pealIbHbIX CUTYallUil, NCCIEIOBAHUS 3TUX MOJIENEN C MOMOIIBIO



anmnaparta ajareOpbl U MaTeMaTHYECKOTO aHalli3a, MHTEPIpPETalud TQTy4YEeHHBIX DPE3yIbTaToB.
Takue 3agaHMs BINIETEHBI B KaX I U3 pa3zaesioB [IporpaMMsel, IOCKOJIBKY BECh MaTEpHUAIl Kypca
IIMPOKO MCHOJIB3YeTCs Ui pelleHM NpUKIaAHbIX 3axad.  [lpm  pemieHHM  peasbHBIX
MPaKTUYECKUX  3aJad  yyallMecs pI3BUBAIOT  HaONIOJATeNbHOCTb, YMEHIE  HaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThcs, UCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlearenbHOCTh 1O (OPMIPOBAHUIO HABBIKOB DEIICHHMS NPUKAIHBIX 3a/1ad
OpraHu3yeTcsl B IpPOLECCe M3Yy4EHUs BCEX TeM Kypca «Airedpa M Huala MaTeMaTHYECKOTO
aHaJIn3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo y4yeOnomy miany B 10—11 kimaccax m3ydaercst yuyeOHBIH Kypc «Anredpa u
Hayvaja MaTeMaTUYeCKOTO aHaJIN3a», KOTOPHIA BKIIFOYAET B ce€0sl CIIeAYIOIINE OCHOBHBIE pa3/IeIibl
conepxanus: «Hucna u BHIYHMCICHUS», «YPaBHEHUS U HEPABEHCTBaA», «DYHKIMH U TpahuKm»,
«Hauana MaTemMaTn4eckoro aHaiamnsa», «MHOKECTBA U JOTHKAY.

B YueOHOM miiaHe Ha u3ydeHHe YriayOon€HHOTO Kypca aiareOpsl U Hayal MaTeMaTHYECKOTO
aHasnm3a B 10—11 xnaccax oTBoauTCs HE MeHee 4 yueOHBIX YaCOB B HEJIENIO B TEUEHUE KAXKI0TO
rojia o0Oy4deHwsl, BCEro 3a JiBa rojia o0ydeHus — He MeHee 280 ydeOHBIX 4acoB.

INIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IMIPEIMETA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

OcBoenune y4eOHOTO mpeaMeTa «Anredpa M Havaja MaTeMaTHUYECKOTO aHAN3a» JOJHKHO
ofecrieunBaTh JOCTIDKEHHE Ha YpBHE cpemHearo oOmero o0pa3oBaHHMS — CIETYIOIIK
JMYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pPa30BaTENIbHBIX PE3YIbTATOB:
JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pPE3yAbTaThl OCBOCHHUS MpPOTpaMMbl y4eOHOTO mpeaMera &MaTeMaThkay
XApaKTEPU3YIOTCS:

I'pak1aHCKO€ BOCIIUTAHMUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKON TO3WIMH  OOy4alomer®ss KakK aKTUBHOTO H
OTBETCTBEHHOT'0 4JIEHA POCCHUMCKOro OOIIECTBa, MPEICTaBICHUEM O MaTEMaTHYECKHX OCHOBAxX
(YHKIIMOHUPOBAHUSL PA3NMYHBIX CTPYKTYp, SBICHHHA, TPOIENyp TPakAHCKOTO 0OIIecTBa
(BBIOOpPBI, OMPOCHI M Tp.), YMEHH®M B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX QYHKIUSMHU M HA3HAYECHUEM.

ITaTpuoTH4eCcKOE BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO POCCHUICKON TPaskJaHCKOH HJICHTUYHOCTH, YBaXKEHHS K MPOILIIOMY
U HACTOSIIEMY PpOCCHMCKOM MATeMaWKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTWRHUSAM
POCCHICKMX MaTEMATHUKOB U POCCHUMCKOW MATEMATHYECKOW IIKOJbI, K HMCIOJbIBAHUIO ITUX
JTOCTHKEHUH B IPYruX HayKaX, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapoaa; CHOPMHPOBAHOCTHIO
HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MOBEJACHUS, CBA3aHHOIO C NMPAKTUYECKUM IPUMEHEHHUEM
JNOCTHKCHUM HAYKH U JIEATEIBHOCTBIO YU4EHOI'O; OCO3HAHHMEM JIMYHOIO BKJIAJlAa B IIOCTPOEHUE
YCTOWYUBOTO OYIyIIEro.

DCTETUYECKOE BOCIUTAHUE:

JCTETUYECKUM  OTHOLIEHMEM K  MHUPY BKJIIO4Yas  JCETUKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3344, pEIICHUH, pPACCY)KICHUIl; BOCPUHUMYHUBOCTBIO K
MaTEeMaTHYE€CKUM acCIIeKTaM Pa3JIMYHbIX BUIOB HCKYCCTBA.

PH3UYECKOE BOCITUTAHUE:!

C(OPMHUPOBAHHOCTBIO yMEHHSI TPHUMEIATh MaTreMaTHYeCKHe 3HAaHWsS B HTEpecax
310pOBOr0 M 0€30IacHOro 0o0pa3a KW3HH, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3J0PGBBIO
(3n0poBO€ nMuUTaHUE, cOATaHCUPOBAHHBIA PEXHUM 3aHATUI U OTIbIXa, PEryiaspHas (uznyecKas




aAKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS TPH 3aHATHUSX CIIOPTUBHO-03J0POBUTEITHHOMN
JEeSITEIbHOCTBIO.

TpynoBoe BOCIIUTAHHE:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM LEHHOCTU TPYJ0JIIOOUS; UHTEPECOM K pPa3InYHBIM
cdepam npodeccCHOHANBHON JEeSITeNbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW M €€ TPHIIOKEHUSIMH,
YMEHHEM COBEpUIaTh OCO3HAHHBIN BBEIOODP Oymymiei mpodeccuu 1 peatn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCHIO K MaTeMaTH4ecKoMy oOpa3oBaHii0 M
caM000pa30BaHUI0 HA MPOTSKEHUU BCEH IKWU3HM, TOTOBHOCTHIO K aKTIBHOMY YYacTHIO B
peIIeHUN TPAKTUYECKUX 3a]]a4 MAaTeMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

C(OPMHUPOBAHHOCTBIO OIKOJIOTHYECKON KYyJIbTYpPhI, TOHUMAHUEM BIHSHHUS ©IUAITBHO-
SKOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHME NPUPOJHOM U COLMAIBHOM Cpellbl, OCO3HAHUEM
ro0abHOTO  XapaKTepa  AOKOJOTHECKMX  MpoOJieM;  OpHeHTaluMedl  Ha NpUMEHEHHE
MaTeMaTHYECKUX 3HaHWM Ui pelieHus 3a1ad B 00JacTh OKpYXKAIOUIEH cpelibl, MIIaHUPOBAHUS
MTOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEACTBUMN Il OKPY/KAIOLIEH CPEJIbl.

LleHHOCTH HAayYHOTO MO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHW, COOTBETCTBYIOIIETO COBPEMEHHMY  YPOBHIO
pa3BHUTHS HAyKW W OOIIECTBEHHOU MPAKTHKH, TOHUMAaHHUEM MAaTeMaTHYeCKON Hayku Kak chepsl
YEJIOBEUECKOMN ACSTEIIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH [PIsl PA3BUTHS IIUBUIIM3AINY;
OBJIAQJICHUEM SI3BIKOM MaTeMaTUKH W MaTEeMaTHYECKON KyJIbTypOM Kak CPeIICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIIATh IPOEKTHYI0 U  HCCJIEIOBATENIbCKYIO JESTEbHOCTh
WHIVUBUAYAIEHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yabTaThl OCBOSHHS IPOTpaMMbl y4eOHOTO mpeaMera «MareMaTukay
XapaKTEepU3YIOTCS OBJIAJICHUEM  VHUBEPCANbHLIMU  NO3HAGAMENbHLIMU  OeliCeUsMlU,
VHUBEPCATbHLIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUIMU, VHUBEPCATbHLIMU PeZyIAMUGHBIMU
oelicmeusmu.

1) Vnueepcanvnvie noznasamenwvhsle oeiicmeust, obecneuusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX npoyeccos odyuaiowuxcs (0ceoeHue mMemooos NO3HAHUL OKPWICAWe20 Mupd,
npUMeHeHUe T02UHeCKUX, UCCAeO08AMENbCKUX ONepayull, yMeHull pabomams ¢ uHghopmayuell).

ba3oBbi€ JIOTHYECKUE AEHCTBUSA:

® BBLISBJIITH U XapaKTEPU30BaTh CYIECTBEHHBIC MPHU3HAKHM MaTeMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIIEHWH MEXay NOHSHAMHU; (OPMYIUpPOBATH  ONpEICICHM  IOHSTHIA;
YCTAQHABJIMBATh CYIIECTBEHHBIH TMPIBHAK KJIaCCU(UKAIIMHM, OCHOBAaHHS JUIsi OOOOIIEHUS |
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJN3A;

® BOCIIPUHUMATh, (POPMYIUPOBATH M MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpUIATENIbHBIE, SJMHIYHBIC, YACTHBIE U 00IIUE; YCIOBHEIE,

® BBLISBJIATH MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHs B (pakTax,
JAHHBIX, HAONMIOJACHUSAX W  YTBEPXKICHUSAX;, TNpWIArath KPUTCPUU  JUIS  BBISBJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUI;

& JleNlaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M MHIYKTHUBHBIX
YMO3aKIO4YEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIHHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHUM (TpSMbIe
U OT TPOTHBHOTO), BBICTPAWBATH APryMEHTAIUIO, TPUBOJUTH MPHUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHUS U BHIBOJIBI;

e BBHIOMpaTh CroOco0 pemieHus y4deOHAi 3amauu  (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHusi, BBIOMpATh HamboJee TMOXOJAIIUNH C Yy4ETOM CaMOCTOSITENIbHO — BBIGNIEHHBIX

KpUTEPUEB).
bazoBble nccneioBaTebCKue JeHCTBHUS:
® JICIIOJIb30BAaTh ~ BOMPOCHI KAk  HCCI®BATENBCKUH ~ MHCTPYMEHT  TIO3HAHS;

(bopMyITUpPOBaTh BOMPOCH], (PUKCHPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, YCTAaHABIUBATH MUCKOMOE
U JaHHOE, OPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO IMO3UIINI0, MHCHHE,



® IPOBOJAMTH CAaMOCTOSITEJIBHO  CIUIAHIPOBAHHBIM  SKCIEPUMEHT, HCCIEA®BAaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OObEKTa, SBJICHMS, MPOILIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 0ObEKTaMu, SIBICHUSMHU, TPOLIECCAMMU;

® caMOCTOSITeNIbHO  (hopMynupoBarh  OOOOIRHHMS W BBIBOJBI 1O  pe3yiIbTaTaM
MPOBEACHHOTO  HAOJIONEHUS, WCCI@OBAHUS, OIICHUBATh  JIOCTOBEPHOEH  IOJIYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHUI;

® [IPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATh MPEANOIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nadbopmarmei:

® BBIABJIATH JePUIUTH WH(DOPMAIUH, TaHHBIX, HEOOXOJUMBIX JJIi OTBETa HA BOIPOC U
JUIS pELIECHU 3a/1a4H;

e BEIOMpaTh HMHQPOpPMAIMIO W3 HUCTOYHROB  PA3jIMYHBIX THUIIOB, AaHAJTU3UPBATh,
CUCTEeMATH3UpPOBAaTh W  WHTEPIPETHPOBATH HHPOPMANUIO PA3TMHBIX BUIOB H  (POpM
IIpE/ICTaBIICHMUS;

® CTPYKTYypUpOBaTh  WHGOPMAIMIO, TMPIACTABIATH €€ B Pa3jIUYHBIX  (POBX,
WJLTIOCTPUPOBATH I'PahuIecKu;

® OIICHMBATh HAAEKHOCTL WHGOPMAIM TIO CaMOCTOSATEIBHO CHOPMYIUPBAHHBIM
KPUTEPUSIM.

2) Vuusepcanbhvle KOMMyHUKamugHbvle 0eticmeust, 00ecnevuusarom c@hopmuposaniocns
COYUANBHBIX HABLIKO8 00YUAOUWUXCAL.

OoGrienue:

° BOCHpI/IHI/IMaTI) nu q)OpMy.HI/IpOBaTB CY)KIIGHI/ISI B COOTBCTCTBHUH C YCJ'IOBI/ISIMI/I n neiriMunu
O6HICHI/I51; SICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOHO TO‘-IKy 3peHI/I$I B YCTHI)IX N IINCBMCHHBIX
TEKCTaxX, MHOaBaThb IIOJACHECHHA IIO Dﬂy peHIeHI/ISI 3aJa4u, KOMMCHTI/Ip(BaTI) HOHy‘IeHHBIﬁ
pe3ysIbTar;

e B X0JIc OOCY)XICHHUS 33aJaBaTh BOMPOCHI 1O CYIIECTBY O0OCYXKIaeMOM TEMbI, MPOOIEMBI,
pemaeMoi/'I 3aJadyd, BBICKA3bIBAaTh HWIACH, HAIICIICHHBLIC Ha IIOHCK peIHeH[/ISI; COIIOCTABJISITH CBOU
CYKJIICHHsI C CYKICHHSAMHU APYIHX YJaCTHUKOB JHajiora, oOHapyXHBaTh Pa3iIHMuue U CXOJICTBO
MO3UIIMIA; B KOPPEKTHOM popMe popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

° HpeZ[CTaBJ'ISITI) p€3y.HI)TaTI)I peIHeHI/ISI 3aJa4du, 3KCHepI/IMeHTa, HCCICIOBAaHUA, HpOGKTa;
CaMOCTOATCIIBbHO BI)I6I/IpaTI> (1)0pMaT BI)ICTYHJIGHI/ISI C y‘IeTOM 3a1a4 l'q:XGHTaIII/H/I 158
0COOEHHOCTEH ayJUTOPUH.

COoTpyIHHYECTBO:

® [IOHUMATh " UCTIOJIb30BaF  TPEUMYIIECTBA KOMaHIHOU u
WHJAMBUIYAIbHON pabOThl TpH pelIénud Y4eOHBIX 3a7ady; MPUHAMATH IEJIb
COBMECTHOHM JEATENbHOCTH, IUIAHWPOBATH OPraHU3AIMI0 COBMECTHOW DPabOTHI,
pacrpenenats BUABI paldOT, JOTOBAPUBATHCS, OOCYKAATh MPOIECC U Pe3ybTaT
paboThI; 00001IaTh MHEHHS HECKOJIBKHX JIFOJICH;

® y4yacTBOBAaTh B TPYNNOBBIX ¢opmax paboTel (0OCyXaeHus, OOMEH
MHEHHSIMH, «MO3TOBBIE IITYPMBD» H T.II.); BBINOJHSATH CBOIO YacThb PDHOTH U
KOOpDAMHUPOBATh CBOM JICHCTBHS C JPYTMMH 4YJICHaMU KOMAaHbI; OIICHIBAThH
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT 1O KPUTEPUSIM, C(HOPMYINPOBAHHBIM
YYaCTHUKAMHU B3aMMOJICHCTBHSL.

3) Vuusepcarvnvie  pecynamuensvie  Oeiicmsus,  obecneuusarom — Qopmuposanue
CMBICTI08bIX YCMAHOBO0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.
CaMoopranusanus:
® COCTaBJIATh IUIAH, aJTOPUTM pELIEHHs 3ajaud, BBIOMpPATh CHOCOO paileHus ¢ y4éTom
HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUpPOBarb U KOPPEKTHPOBATH
BapHAaHTHI PEUICHU C Y4ETOM HOBOM MH(OpPMAITHH.




CaMOKOHTpOJIb:

® BJIaJICTh HABBHIKAMHU TO3HABATENBHGI pe(diIeKcMH Kak OCO3HAaHUS COBPIIAEMBIX
JEWCTBUN M MBICIHUTEIBHBIX MPOLECCOB, UX PE3yIbTAaTOB; BIAJETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOIECCa U Pe3yNbTaTa PEelIeHNs MaTeEMaTHUECKOH 3a1auu;

® IIPEIBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPU PELICHUM 3aJadd, BHOCUTh
KOPPEKTHBHI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJIEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLICHMBATb COOTBETCTBHE pe3yJbRTa LEIH U YCIOBUAM, OOBSCHATH MPUYHUHBI
JOCTHUXKEHUS] WJIH HEIOCTH)KEHMsS] p@YJIbTaTOB JEATENbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OILICHKY IIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 kiace
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e (CB00OIHO OIEpUPOBATH MOHATUSMM  PALMOHAIBHOE YHCIIO, OccKoHams
neproIuIeckasi Ipo0b, MPOIEHTHI; HPPANMOHATBHOE YHCIIO; MHOKECTBA PAIIMOHATBHBIX
U JICUCTBUTEIIBHBIX YUCEN; MOIYJb IEUCTBUTEIIBHOTO YUCIA.

o [IpumeHsTs ApoOM W MPOUEHTHI IS PEIICHHS] MPUKIAJHBIX 3a/ad U3 @A3JIMYHBIX
OTpaciiell 3HAHUU U peabHOM KU3HU.

o [IpumeHsaTh MPUOIMKEHHBIC BBIYMCIICHHS, MPABWIA OKPYIJICHHS, MPUKWIKY U OLEHKY
pe3yabTara BEIYUCICHUI.

e (CB00OJHO OMNEpPHPOBATH TOHATHEM: CEIEHb C IENBIM TIOKa3aTelieM; HUCIDIL30BaTh
MOJIXOAIIYI0 (POPMY 3aMKUCH AEUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS TPAKTUYECKUX 3a/1a4
U MPEJICTABJIEHUS TAHHBIX.

e (CB00OJHO OTIEPUPOBATH MOHATHEM: APHUPMETHUECKUN KOPEHb HATYPaIbHON CTETICHHU.

e (CB000JHO OIEPUPOBATH MOHSATHUEM: CTEIICHb C PAIIMOHAIBHBIM TIOKa3aTelIeM.

e (CB00OOJHO OMMEPHPOBATh MOHITHIMHE JIOTApU(M YHUCIA; JCCATHYHBIC M HATYpabHBIC
JorapuMmBsl.

e (CB00OJHO OMEPUPOBATH TMOHATUSMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHTE€HC YHCIIOBOTO
apryMeHTa.

e  OnepupoBarh MOHATUSIMH: APKCUHYC, APKKOCHUHYC U apPKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs1 M HEPABEHCTBA

e C(CBoOOmHO  oOmepHpoBaTh  TMOHATHUSAMH  TOXKIECTBO,  ypaBHEHUE,  HEPABECTBO,
PAaBHOCHUIIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS; PABHOCUIIbHBIE HEPABEHCTBA.

e [IpumeHATH pa3aUYHbIE METOJ/bl PELEHUS PALUMOHAIBHBIX U JPOOHO-PAlMOHAIIBHBIX
YPaBHEHUI; IPUMEHATh METOJI UHTEPBAJIOB JJIs PEILICHUS HEPABEHCTB.

e (CBo0oaHO omepupoOBaTh MOHATHSAMH: MHOTOWIEH OT OJHOW NMEPEMEHHOH; MHOTOWIEH C
HeNbIMA KO3 PUIIMEeHTaMH, KOPHM MHOTOYJICHA; MPUMEHSTH JEJICHHE MHOTOWIEeHA Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera mis pemenus 3agaud.

e CBoOoAHO oOmepHpoOBaTh TMOHATUAMH CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIIa,
OTIpEeNIeNIUTENb MATPHUIIBl 2 ? 2 W ero reOMEeTPUYECKU CMBICI; UCTIOIh30BaTh CBOWCTBA
ompenenutens 2 ? 2 A BBIYMCICHUS €r0 3HAYCHUS, IPUMEHSATh OTPEACTUTENN JUIS
pelIeHuss CUCTEMBl JIMHEWHBIX YPAaBKHHUMN; MOJEINPOBATb pPEAIBbHBIE CHYallUd C
IIOMOIIBI0 CHUCTEMBl JIMHEHMHBIX YpPAaBEHHUH, HCCIEIOBATh IIOCTPOCHHBIE MOJEIHU C
ITOMOIIIBIO MAaTPHIL U ONIPEACIIUTEIIEH, UHTEPIPETUPOBATH ITOJYYEHHBIN PE3yJIbTaT.

e lcnonb3oBaTh CBOMCTBA AEHCTBUN C KOPHSAMU I IPe0Opa30BaHUs BEIPAKEHUI.

e BrimonHATs npeoOpa3oBaHMsI UYUCIMBBIX  BBIPAKEHWM, COAEpXKallUX CTERHU C
palMOHAIBHBIM IT0KA3aTEIIEM.



Hcnonp3oBaTh  CBOMCTBA  JOTapumB Ui MpeoOpazoBaHHUA  JIOTapu(PMUecKux
BBIPAXKCHUM.

CBoOOHO ~ omepupoBaTh  MOHATUSAMH  WpPpAIMOHANBHBIE,  IOKa3aTelbHBIE U
norapu(MUYECKUE YpaBHEHUS; HAXOIUTh WX PEUICHHS C IOMOIIBIO PAaBIOCHIIBHBIX
MIEPEX0/I0B WIIM OCYILIECTBIISAS IPOBEPKY KOPHEH.

[IpuMeHSATH  OCHOBHBIE  TPUTOHOMETPYECKHE  (OPMYIBI Ui TPeoOpa3oBHUS
TPUTOHOMETPUUECKHUX BBIPAXKECHUI.

CB00OMHO OIEpUPOBATH TOHSATHEM: TPUTOHOMETPUYECKOE YPABHEHUE; MPUMEHSTH
HeoOXoauMble  (OPMYNBI Ui pEIIEHM OCHOBHBIX THIIOB TPUTOHOMETPUECKUX
YpaBHEHUU.

MopenupoBaTh pealbHbIE CHUTYallMd Ha SI3bIKE aireOphl, COCTaBISATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA IO YCJIOBHIO 3a/lauM, HMCCIEAO0BaTh IOCTPOECHHBIE MOJEIU C
HCII0JIb30BAHMEM allapara ajreopsl.

DOyHKIUH U rpaguKU

CB00OHO OMEpUPOBATH MOHATUAMU: (PYHKIHSA, CIOCOOBI 3aJaHus (PYHKIWHU; B3aHMMHO
oOpatHple  (YHKIMH, KOMIO3WIWS  PHKOMIA; TpaduKk  (QYHKIMM;  BBITOJHTD
AIIEMEHTapHBIE MPeoOpa3oBaHus IPaUKOB (YHKIIHIA.

CB00OOHO OTEpPHPOBATh MOHSATHAMHU: OOJIACTH OIPENEIICHUS] W MHOXXECTE) 3HAaYeHUM
GbyHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB00OHO OmEepupoBaTh MOHSATHSAMH: YETHbIE W HEUETHBIE (YHKIWHU, TEPHOANYECKHE
(GyHKIIUY, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1 MHHUMYMBI (DYHKITHH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHUE (DYHKIIUU Ha IPOMEKYTKE.

CB00OOMHO OIEpHPOBATH MOHATHUSMH. CTENEHHass (YHKIUS C HATYPaTHBIM U LEIBIM
nokaszaTeneM, TpauK CTENEeHHOW (DYHKIMU C HATypaJbHBIM M LEJBIM MOKa3aTeJeM;
rpaduK KOpHS N-0M cTemeHH Kak (YHKIUKM OOpaTHOW CTENEHH C HaTypalbHBIM
MIOKA3aTeIeM.

OnepupoBaTh TOHATHSIMU: JUHEWHaI, KBaJpaTU4Has W JIPOOHO-TMHEWHas (YHKIUY;
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHNE U TIOCTPOCHUE UX IPa(UKOB.

CB000HO OnepupoBaTh MOHATHAMU: TOKa3aTeNbHas U Jorapupmudeckas GyHKIUH, UX
CBO¥CTBA M IrpaMKu; HCIIOJIB30BaTh UX IPaMKU IS PEIICHUs] ypaBHEHHI.

CB000HO OTEepUpOBaTh MOHSATHSAMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb, OIpEesieHUe
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa.

Hcnonb3oBarh rpaduku GyHKIUN I UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH TIpU
pelmieHnH 3agad M3 JPYTUX YYeOHBK TPEIMETOB M pEajJbHOW >KWU3HH; BBIPAXKAThH
(dbopMynaMu 3aBUCUMOCTH MEXIY BETMUNHAMH.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIHN3A

CB00OHO OmepupoBaTh MOHATHAMH: apupMeTHdecKass M reoMeTpudecKkas Imporpeccus,
0eCKOHEUHO yOBIBaroIIast reoMeTprerKas IPOTPECCUsL; JIMHEWHBIN
AKCTIOHEHIMANBHBIA POCT, (opMysia CIOXKHBIX IPOLEHTOB; WMETh IPETaBICHUE O
KOHCTAHTE e.

Hcnonp30BaTh NPOTPECCUH VISl PELIEHUs PEAVIBHBIX 3a/1a4 IIPUKIIAJHOTO XapaKTepa.
CBoOOgHO  omepHpoBaTh  MOHATUSMH  IOCIEI0OBATEIbHOCTh,  CIIOCOOBI  3AAHUS
IIOCJIEI0BATEIBHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE TOCIIEI0BATEILHOCTH; IIOHUMATh
OCHOBBI 3apO>KJICHHUSI MATEMATUYECKOT0 aHAIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.
CB000HO OnepupoBaTh MOHATHAMU: HETIPEpPhIBHBIC (DYHKIIWU; TOUKU pa3pbiBa Tpaduxa
(byHKIIUY; aCUMIITOTHI rpaduka GyHKINH.

CB00OHO oOmepupoBaTh MOHATHEM: (YHKIMS, HETpephiBHAas Ha OTpeXe; NMPUMEHSATH
CBOMCTBA HETIPEPHIBHBIX (PYHKUNMN Ul peIIeHUs 3a/au.

CB00OMHO oOmEepupoBaTh TOHATUSMH TI€pBas W BTOpas MPOU3BOJAHBIC (PMKIIHH,
KacaTenbHas K rpaduky QpyHKIIH.



BeluncnsaTe NpoU3BOAHBIE CYMMBI, IPDOM3BEICHHUS, YaCTHOTO M KOMIIO3UIM JABYX
(byHKIUI; 3HATH TPOU3BOIHBIE AIEMEHTAPHBIX ()YHKIIUH.

Hcnonp3oBarh reoMeTpuyeckuii M (U3UYECKUH CMBICT MPOU3BOJHOW ISl PELICHHUs
3a1ad4.

MHo:xecTBA M JIOTHKA

CB0060IHO OTIEPUPOBATH MOHATUSMH: MHOKECTBO, OTNIEPAIIUH HAJl MHOKECTBAMHU.
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JUlsli  ONMEHUS  PEaJbHBIX
IIPOLIECCOB U SBJIEHUH, IPU PELICHUH 33/1a4 U3 APYTrUX y4eOHBIX MPEIMETOB.

CB00OHO OMEpPHPOBATH TMOHATHAMU. OIpENeNIeHHue, TeopeMa, ypaBHEHHE-CIE/ICTBHE,
CBOMCTBO MaTeMaTU4YeCKOro OOBEKra, JI0Ka3aTeJIbCTBO, PABHOCWIIbHbIE YpAaBHEHHUS U
HEPaBEHCTBA.

11 kaace
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CBoOOJHO oOmepupoBaTh TMOHATUSMM HATypaJbHOE M IEJI0€ YUCIO, MOXKECTBA
HaTypaJIbHbIX U IIEJIBIX YHUCEN; UCMOJIb30BaTh MPU3HAKU AETUMOCTH Lienbix yncen, HO/J
n HOK HaTypanbHBIX uncen A1 peleHus 3ajad, IpUMEHATh alnroputM EBkinmnaa.
CB00OOJHO oOmEepHpOBaTh MOHITHEM OCTaTKa IO MOJYJIO; 3alHChIBaTh HATYpaJIbHBIC
YHUCIJIA B PA3JIMYHBIX ITO3UIMOHHBIX CUCTEMAaX CYUCIICHUS.

CB000IHO OTEPHPOBATH MOHATHIMU: KOMIUIEKCHOE YUCIIO U MHOXKECTBO KOMIUIEKCHBIX
qucell; IPEICTaBIsATh KOMIUIEKCHBIE YMCIIAa B alreOpanyeckod U TPUrOHOMETPHUECKOMN
(opme, BBITIOTHATE apu(METHYECKHE OTIEpaIlii C HUMU B N300pakaTh Ha KOOPIUHATHOM
IIJIOCKOCTH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

CBoOOHO  omepupoBaTh  TMOHATUSAMH  UppallMOHAJIbHBIE,  TMOKA3aTeNbHE U
norapu(MUYECKUe HEPAaBEHCTBA, HAXOAWTh MX PEUICHHS C TOMOIIBIO [RABHOCHIIBHBIX
IEPEXO0I0B.

OcymecTBiATh 0TOOP KOPHEH NPU PEIIEHUH TPUTOHOMETPHUECKOTO YPaBHEHHUS.
CB00OOHO oOmMEpUpOBaTh MOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO; MPUMEHSTH
HeoOXoauMble  (OPMYNBI Ui  pEIIEHM OCHOBHBIX THIIOB TPUTOHOMETPUECKUX
HEPaBEHCTB.

CB0OOMHO oOmepupoBaTh TMOHATHUSIMH CHCTEMa W COBOKYITHOCTH ypaBBHUH U
HEPABEHCTB; PABHOCWIBHBICE CHCTE@MBl W CHUCTEMBFCICIACTBUSA; HAXOJUTh PpELICHUS
CUCTEMBl M COBOKYIHOCTEH palMOKUIBHBIX, HPPALUOHAIBHBIX, I[OKA3ACIbHBIX H
norapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB.

Pemars panuoHanbHblE, HWPPALMOHAIbHBIE, IIOKa3aTeNIbHbIE, JIOTapu(MIYECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COACPKALIUE MOIYIIA U ITAPAMETPBI.
[TpuMeHsTh TpaduuecKkrue METOMAbI sl PEUICHHS YpPaBHEHHWH W HEpPaBEICTB, a TaKkKe
3aJ1a4 ¢ mapaMeTpamu.

MopenupoBaTh peallbHbIE CHUTYallMd Ha SI3bIKE aireOphl, COCTaBISATH BBIPAKCHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIEA0BATh TOCTPOCHHBIE
MOJIEIM C UCIHOJB30BAaHUEM ammapaa aiareOpbl, HMHTEPNPETUPOBATh MIIYYEHHBIN
pe3yibTar.

DyHKIUHN U rpaguKU

Ctpouth rpadukn KOMIO3UIUHA (PYHKIIHI C MMOMOIIBIO 3JI€MEHTApHOTO MCCIEIOBAHUS U
CBOMCTB KOMITO3UIIMH IBYX (DYHKITHIA.

Crpoutb reomeTpuueckue oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH.

CB000IHO ONIEPUPOBATH MOHATUAMHE: TPAYUKHA TPUTOHOMETPUUYECKUX (PYHKITHIHA.
[TpuMeHsATh QYHKIMH JUT1 MOJCITUPOBAHUS U UCCIIEIOBAHMS PEATbHBIX MTPOIECCOB.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIHN3Aa



e lcnonb3oBaThb NPOU3BOJHYIO JJIsi KCIEJOBaHWS (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI.

e HaxonuThs HanOoJbIIee U HANMEHbIIIee 3HAUeHUS (PYHKIIMM HENPEPHIBHOM Ha OTpPE3Ke.

e lcnonp30BaTh MPOU3BOTHYIO Ul HAXOXKIACHUS HAWIYYIIETO PEIICHUsS B MPUKIATHBIX, B
TOM 4YHCJIE€ COLMAJIbHO-OKOHOMUYECKUX, 3aJayax, Uil OIPEJEIEHUs CKOPOCTH |
YCKOpEHHUs poliecca, 3a1aHHOTo (opMyIIoi 1tk rpadukoMm.

e (CBoOomHO oOmEpHpPOBaTH MOHATHSAMH TEPBOOOpa3Hasi, OMPEACNEHHBI HHTErpaU,
HAXOJIUTh IEPBOOOPA3HBIEC 3JIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIIATH HHTErpall o Gopmyre
Herorona—IJleliOanma.

e HaxomuTh miuomaay miockux Guryp u o0bEMBI T ¢ TOMOIIBIO0 HHTErpaa.

e lMerp mpeacTaBiieHME O MAaTEMaTHMUECKOM MOJEIMPOBAHUU Ha MPUMEpPE COCTABJICHHUS
maddepeHnnanbHbIX ypaBHEHUH.

e Pemare npukiagHbIe 331241, B TOM YHCIE COIUATBLHO-3KOHOMUYECKOTO U (PU3NIECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHYECKOIO aHAJIN3A.

COJAEPKAHME YYEBHOI'O KYPCA (I1IO TOAAM OBYYEHMUA)

10 kiaace
Yucisia ¥ BEIYUCTCHHUS

Panmonanbubie unciaa. OOBIKHOBEHHbIE M JAECATUYHBIE JPOOH, MPOLIEHTH, OECKOHEUHBIE
nepuoaudeckue 1poou. [Ipumenenne qpodeil 1 IpOLEHTOB AJs PEIIeHUs IPUKIAIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIEH 3HAHUM U PEAIbHOM KU3HU.

JlelicTBuTeNnpHBIC YHcla. PamnuoHarbHBIE M UppalMOHANBbHBIE 4YWCIA. ApU(pMETHUYECKHE
OIEpallM¥ C JEHCTBUTEIBHBIMU YUCIaMU. MOJyllb JEHCTBUTEIBHOIO YUCIIA U €r0 CBOWCTBA.
[TpubnuxEHHbIE BBIYUCICHUS, TPaBUIa OKPYIJICHUS, TPUKUAIKA W OIEHa pe3ynbTaTta
BBIUMCIICHUM.

Crenens ¢ nensiM nokasareneMm. bunom Herotona. Mcnonb3oBanue nogxopasen Gopmsl
3aIUCH ACUCTBUTEIBHBIX YHCEII IS PELICHU TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS JAHHBIX.

ApudmeTruecknuil KOpeHb HATYpaJIbHOM CTENEHH U €r0 CBOICTBA.

CreneHp C palMOHaJIbHBIM TIOKa3a®JIEM U € CBOICTBA; CTENEHb C JACHCTBUEIBHBIM
IIOKAa3aTEeJIEM.

Jlorapudm uucna. CoiictBa orapudma. JlecaTnaapie U HATypaIbHBIE JIOTapru(OMEI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHMHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOIO apryMEHTa.

YpaBHeHUs1 M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHBbIE TMpe@®pa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCWIBHBIE ypaBHEHMS U YPaBHEHHUsI-CIECACTBUA. HepaBeHCTBO, pelieHe HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LEIbIX U APOOHO-pAllMOHAIBHBIX YPaBHEHUN U HEPAaBEHCTB.
MHorounessl OT OJHOM NEPEMEHHOW. JleneHue MHOrodjgeHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3zy. MHorousnens! ¢ nienbiMu kodgduunentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BRIPAKEHHH, COJCPIKAIINX CTEICHH U KOPHHU.

Wppanmonaneuple  ypaBHeHHA. OCH®HBIE  METOJABI  PELIEHHS  MpPpallMOHAaBHBIX
YpaBHEHUU.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PEIICHUS TI0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBaHue BEIpaKEHHA, COACPIKALIUX JIOTAPU(MBL.

Jlorapupmuueckue  ypaBHeHHs. OCWBHbIE METOIBl  pEIICHUS  JOTapU(PMHECKUX
YpaBHEHUU.

OcHoBHBIE TpUTOHOMEeTpUYeckue Gpmynbl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BBIpaXXEHUH. Perienne TpuroHoOMeTpUYeCKUX ypaBHEHHUI.

Pemrenne cucrem JMHEHHBIX YpaBH@MN. MaTpuia CUCTEMBl JIMHEHHBIX YpaBHECHMIA.
Onpenenurens MaTpuisl 2?2, €ro TEOMETPUYECKHH CMBICI M CBGCTBA; BBIYMCICHHE €ro
3HA4YEHMs], IPUMEHEHHE ONPEIEIUTEN )i PELICHHs] CUCTEMBI JIMHEMHBIX YpaBHEHUN. Pemienue



MIPUKIIAJHBIX 3a/1a4 C MOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHUH. lccienoBanue noCTpOEHHOM
MO/IENH C IIOMOIIIBIO MAaTPHUIL U ONPEICIIUTEIICH.

ITocTpoeHre MareMaTM4eCKUX MOJAECIEH pPEaJbHOM CHUTyallud C IIOMOLIHO YPaBHEHUH H
HepaBeHCTB. [IpuMeHEHHE ypaBHEHUII M HEPABEHCTB K PELICHUI0O MAaTeMAaTHYECKUX 3aldH U
3a7a4d U3 Pa3UYHBIX 00JacTel HAYKH U PeabHOM JKU3HH.

DOyHKUUHN U rpaguKU

@OyHKusA, crnocoObl 3amaHust ¢GyHKMH. B3anmHO oOpatnbie ¢(ynkumuu. Kommosumms
¢bynkuuit. 'paduk pynkuuu. DnemeHTapHbIE TpeoOpa3zoBaHus rpauKoB (PyHKITHIA.

OO6nacte omnpezneneHus U MHOXKECTBO 3HaueHWi QyHkunu. Hymu ¢ynkimu. [Ipomexyrku
3HAaKOMOCTOSTHCTBA. Y&THhIe M HewTHhle (yHkumu. Ilepmommueckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHHUMYMBI (yHKIWH. HanGomblee U HanmMEHbIIIEe
3Ha4YeHUs (QYHKIIUH HAa TPOMEKYTKE.

Jlunelinas, KBagpaTU4Has U IPOOHO-THHEHHAs GYHKIMU. DJIeMEHTapHOE UCCIIEJOBAHUE U
MMOCTPOCHHUE UX TPAPHKOB.

CrenenHasi QyHKIHMS C HaTypaJbHBM M LENbIM IOKazareneM. E€ cBOICTBa W Tpaduk.
CpoiictBa u TpaduK KOpHS N-OM cTeneHM Kak (PYHKIMH OOpaTHOH CTENEHHW C HATypaJbHBIM
IIOKa3aTEeJICM.

[ToxazaTenpHast u Jorapudmuueckas QyHKINU, UX CBo¥cTBa U rpaduku. VMcnoaszoBanue
rpaduKoB QYHKIMHA I peIeHUs ypaBHEHUH.

Tpuronomerpudeckass OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKIK  (YHKIIMA
YHUCJIOBOTO apryMEHTa.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B peajIbHBIX Mpoleccax U siBieHUsX. I'paduku pearbHBIX
3aBUCUMOCTEN.

Hayana maTreMaTH4ecKoro aHajimsa

ITocenoBaTenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEA0BATEILHOCTEH. MEeTO T MaTeMaTHYECKOM
MHIYKOUU. MOHOTOHHBIE M OIPAHMEHHBIE IOCJIEI0BATEIBHOCTU. VCTOpWI BO3HMKHOBEHUS
MaTeMaTHYEeCKOTO aHaIM3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass U TreoMeTpuuecka  mporpeccuu.  beckoHeyHo — yObIB@Ias
reomerpuydeckasi nporpeccusi. Cymma 0eCKOHEUHO YOBIBAIOIIEH TeOMETpHYECKOW MpPOTPECCHH.
JIMHENHBIN M SKCHOHEHUHMANbHBIM pocT. Ywucino e. @opmyna CIOKHBIX IPOLEHTOB.
Hcnonp30Banue MpOTpeccui Ulsl pelIeHUs PEaVIbHBIX 3aa4 IIPUKIIaJHOTIO XapaKkTepa.

HenpepbiBHble (QYHKIMM ¥ WX CcBOWEBAa. TOUKM pa3pbiBa. ACHUMNTOTH T'padHUKOB
¢bynkuuii. CBoiicTBa (yHKIMI HENpPEpHIBHBIX HA OTpe3Ke. MEroJ HMHTEPBAJOB ISl PELICHHS
HepaBeHCTB. [IpuMeHeHre cBOMCTB HENPEPBIBHBIX (DYHKIIUH /171 pelIeHus 3aau.

[lepBas u BTOpas npousBoaHble QyHKIHH. OnpeneneHue, reoMeTpUIecKuii U (pru3mIecKuii
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelNbHOM K rpaduKy QyHKIHH.

[TpousBoaHbIie 3neMeHTapHBIX QYyHKIMHA. [Ipon3BoHAS CYyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HaJl MHOKECTBAaMHU M UX cBoiicTBa. Jlnarpammel Ditnepa—BenHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO amnmapara Juisl OIMCAHUS pPEANbHBIX IIPOLIECCOB H
SIBJICHUH, TIPY PELLIEHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO  MAaTEMaTHYECKOTO 00beKTa, CIETBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIILHEBIE YPABHCHHUSI.
11 kaace

Yuciia ¥ BIYUCICHHUSA
Hatypanbnble u nensie uncina. I[Ipumenenue npusHakoB genuMocty 1ensix yucen, HOJ u
HOK, ocraTkoB no moy:nto, anroputMa EBkinia uist perienust 3a1a4 B LEJIbIX YU CIIax.
KommnnekcHple umcna. AnreOpandye&as U TPUTOHOMETpPUYECKAass (QOpPMBI 3alKCH
KOMIUIEKCHOTO 4Yucia. ApupMeTHueckue omepalii ¢ KOMIIEKCHBIMU uiciaaMu. M3o0pakenue
KOMIUJIEKCHBIX YMCEN Ha KOOPAUMHATHOM TuiockocTH. Dopmynia MyaBpa. KopHu N-oii cTeneHu u3



KOMINJICKCHOT'O 4YHCJIa.

rCOMETPHUUCCKUX 3aaa4.
YPaBHeHI/IH U HEPABCHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB

cieAcTBUs. PaBHOCHIIBHBIE HEPABEHCTBA.
OTOop KOpHEH TPUTOHOMETPHUYECKUX YPaBHEHHUU C TIMOIIBID TPHUTOHOMETPHUECKOM
OKPY)KHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.
OCHOBHBIC METOIBI PEIICHUS TIOKA3ATEIBHBIX U JIOTapU(PMUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUS UPPAITHOHATIBHBIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUSI CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX, UPPAIHOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapUPMUIECKUX YPAaBHEHUMN.
VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C apaMETPaMHU.
[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATHMECKHX 3a/ad U
3a/lad W3 Pa3UYHBIX O0JIaCTell HYKM W PEATbHON IKU3HU, WHTEPIPEAIUsS IOJyYeHHBIX

pE3yabTaTOB.

DyHKIUHN U rpaguKU
I'padux xommnosuuuu ¢yHkiui. ['eomerprueckie oOpa3bl ypaBHEHUI M HEpaBEHCTB Ha
KOOPAMHATHOU IJIOCKOCTH.
Tpuronomerpudeckne GyHKIIUU, UX CBOHCTBA U TpaUKH.

I'paduueckne MeETOIBI pEUICHUS YPBHEHMH | HEPaBEHCTB.

peuieHus 3a1ad ¢ napameTpaMH.
Hcnonb3oBanne rpadukoB (YHKIMH IS UCCIIEIOBAHUS IPOIIECCOB W 3aBUCUMOCTEH,
KOTOPbIE BOSHUKAIOT MPHU PELICHUH 337a4 U3 APYTrUX y4eOHBIX IPEAMETOB U PEAIbHOM KHU3HU.
Hayana maTreMaTH4ecKoro aHajimsa
[TpuMeHeHre MPOU3BOJHOMN K MCCIEIOBAHNIO (PYHKIIMH HA MOHOTOHHOCTh M 9KCTPEMYMBI.
Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHNH HETPEPHIBHON (PYHKIIMM HA OTPE3KeE.
IIpuMeHeHre TPOU3BOAHOW I HAXOKICHUS HAWIYYIIEr0 pElIEeHUs B IPUKIAJHBIX
3aavax, JUIsl ONpEAETICHHUsS CKOPCTH W YCKOPEHHs Tpollecca, 3aJaHoro (GopMynaol wWin

rpaduKoMm.

. PaBHOCHIBHBIE CUCTEMBI M CHCTEMBI-

I'paduuecmie wmeTobI

[IpumaieHne KOMIUIEKCHBIX YHCEN Uil paleHus (U3UYECKUX |

[TepBooOpa3Hasi, OCHOBHOE CBOWMCIBO MEpPBOOOpa3HBIX. [lepBooOpa3HbIe AIEMEHTAPHBIX
¢bynkuuii. [IpaBuina HaxoXKAEHUS IEPBOOOPA3ZHBIX.
Nuterpan. ['eoMmerpuyecknii CMbICII MHTETpana. BelduciieHre onpenenéHHoro MHrerpaia
no popmyne Hetorona—JleiiOHua.
[IpumeHenne wuHTErpajia JUIsl HAXOXJAEHUS IJIOWAAEH IUIOCKUX ¢Guryp u o0béwB

rCOMETPUICCKUX TCII.

[Tpumeps! pemienuit nudepeHanbHpIX ypaBHeHHH. MaTtemMaTndeckoe MOJIETHpOBaHHE
peabHBIX MPOIECCOB C MOMOIIBIO IH(epeHIInaTbHBIX YPaBHEHUH.

TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOT O KYPCA
(IO TOJIAM OBYYEHMS)

10 xiaacc (140 yacoB)

3|

HaszBanue OcHoOBHOe coaep:xaHue pasjaesa OcHoBHbBIE BU/I}
pasaena (Tembl) AeSITeJIbHOCTH 00y4aloIMXCs

(K0JIMUYECTBO
4aCoB)

MHO0XeCTBO MHOXeCTBO, orepanuu HaJ| Hcnonb30BaTh TEOPETHKO-
JICHCTBUTEIIBHBIX MHO>KECTBaMU u 1504 CBOMCTBA. MHOKECTBEHHBIN amnmapar i
YHCEIl. JnarpaMmsl Olinepa-Benna. | onucanus X0/1a peuieHus

MHOTOYJICHEL. [Ipumenenne TEOPETHUKD MATEMATUUECKHUX 3ajad, g
PanmonanbHEIC MHO>KECTBEHHOI'O arapara JUIS| TAKXKE PEaNbHBIX MPOLECCOB U

YpaBHEHUS

PCIICHHUA 3aaa4.

SIBJICHUU.




HEPaBEHCTBA. PannonansHble gucinp.  OnepupoBaTh NMOHATHAMM!
Cucremsl OOBIKHOBEHHBIC H JIECATUYHBIE IPOOH, | palliOHAIEHOE YHUCIIQ,
JMHEHHBIX IIPOLICHTBHI, 0eCKOHEUHBI®ECKOHEYHas]  MEePUOIUIecKast
YpaBHEHUNU nepuoandeckue apoobu. Ilpumenenue | 1poob, IIPOLIEHTHI;
(28 1) apoOeil W TPOIEHTOB Ui PEUICHUs| HPPALMOHAIBHOE u
MIPUKIIAHBIX 33/]1a4. JNEUCTBUTEIIBHOE YUCIIO; MOIYIb
JlelicTBUTENIbHBIE YUCI4. IEUCTBUTEIIBHOTO qucia
PanvoHanbHble W MppalMOHAIBHBIC| MCIOJB30BATH OTU  ITOHATUSA
yucaa. ApupMeTHUECKHE OTEepaIfy C | P TPOBENCHUH PACCYXACHUI
JNEHUCTBUTEIBHBIMU 4YuCIaMU. MOIylb | U J10Ka3aTeIbCTB, NMPUMEHATH
JICUCTBUTENFHOTO  4YMCIa M erQ [podM W TPOUEHTHl  JIfl
CBOMCTBA. [TpuOnxkEHHbBlEpEeIEHNS TPUKIAHBIX 3a7a4 U3
BBIUMCIICHUS, IIpaBUjIa OKPYIVICHIS, | pA3JIMYHBIX OTpaciie 3HAHUU U
NPUKUJIKA W OLEHKA  Pe3ysbTard peajlbHOM KU3HU.
BBIYMCIICHUM. Hcnoan3oBarb
OcHOBHBIE ~ METOJBl  pelieHHs] MPUOMIKEHHBIE  BBIYMCIICHUS,
HeNbIX WU JApOOHepalMOHAIBHBIX | MPaBUIIA OKPYIIIEHUS, IPUKUAKY
YpaBHEHUNU u HEpPaBEHCTB U OLIEHKY pe3yabTaTa
MHorouneHsl 0T OJHOM NEPEMEHHOMN. | BBIYUCICHUM.
JleneHrie MHOTOWIEHa Ha MHOTOWIEH C IIpuMmeHaTH pasinyHbIE
OCTaTKOM. Teopema be3zymeToap peleHyus
MHorousneHs! c LEIBIMIPALIUOHATIBHBIX U IpoOHe
koapdunuentamu. Teopema Buera. paloHaJIbHBIX ypaBHEHWH; a
Pemrenne CUCTEM JIMHEWHBIY TaKK€ METOJ HMHTEPBAJIOB IS
YpaBHEHUM. Matpuna CUCTEMB] PELICHNS HEPABCHCTB.
JUHENHBIX ypaBHEeHUH. OnpeneanTens OnepupoBarb NOHATHAMMU:
MaTpuisl 2?2, ero TEeOMETPUYECKHH | MHOTOUJICH oT OJIHOM
CMBICJI MU CBOMCTBA; BBIYMCIICHHE @0 | IEPEMEHHOM, €ero KOpHH]|
3HAQYEHM; IPUMEHEHHUE ONPEACIIUTENS | IPUMEHSATh JICJICHUE
JUISL PELICHUS CHUCTEMbl JIMHEHHBIX| MHOTOYWIEHa HAa MHOTOWIEH C
ypaBHeHUM. PemeHue mNpuKIagHBIX| OCTaTKOM, Teopemy bedy u
3a1a4 C  IOMOUIBIO cucreMsbl| TeopeMy Buera s pemeHus
JIMHEWHBIX YpaBHEHUN 3a7ad4.
OnepupoBarh NOHATHAMM:
CUCTEMA JIMHEWHBIX YPABHEHUH,
MaTpuua, OIIPEIEITUTEND
MaTpHIIbI.
Hcnoab3oBark  CBOMCTBA
OTIpeIeTTUTEINS 22 JUTSt
BBIUMCIICHUSI €0  3HA4YeHUs,
NPUMEHATb OIPEICIUTENN IS
peueHuss CHUCTEMBI JIMHEWHBIX
YpaBHEHUU.
MoaeanpoBarb  peajbHbIE
CUTYallUM C TIOMOLIBIO CHUCTEMBI
JIMHEWHBIX YpaBHEHUH,
HCCJIe10BATh IIOCTPOEHHBIE
MOJIENM € NMOMOIIBI0 MATpUIl U
OIpEAEIUTENEH,
HHTEPNPETHPOBATH
IIOJTy4E€HHBIN pe3ynbTaT
PyHKIMHU U DyHKIWMA, CHOCO0bI 3a7ay OnepupoBarb NOHATHAMU:




rpadukm. GyHKIHH. B3aumuo oOpaTy QyHKIMSA, CHOCOOBI  3aJaHMU:
Crenennas GbyHKINH. Komnosunus GyHKIY QYHKIUH; B3aUMHO OOpaTHBIE
¢bynkus ¢ uensiMm | ['paduk  QyHKIMH. OnemenTapH| GpyHKIHH, KOMITO3UIT}
[I0Ka3aTeaemM npeoOpa3oBanus rpadukoB GyHKUMNA. | QyHKOUHA, rpaduk  QyHKIUY
(12 9) Ob6nacTtb OTIPE/ICIICHUS 00m1acTh oTIpeIeTICHUS
MHO>KECTBO 3Ha4eHUH (pyHKumu. Hymi| MHOKECTBO 3HaueHHH (QYHKIHH,
GbyHKINH. [Tpomexyn Hynmu  (QYHKIHH, TPOMEXKYTKY
3HAKOMOCTOSIHCTBA. YETHbIC 3HAKOIIOCTOSIHCTBA,  JIMHEHMHAsd,
HeuétHble ¢(yHKUuU. Ilepumomuueckwe| KBajpaTudHasd, IpOoOHD
byHKINH. [Ipomexyt nuHelHHas u CTEIICHH{
MOHOTOHHOCTH (YHKIMU. MakCUMyMBI| (QYHKITHH.
u MUHUMYMBI (QyHKIuU. HanGosnbiiee) BBINOJIHATL JIEMEHTapHbIE
U HavMeHbIllee 3HaueHHe (HYHKIMHU Ha| MpeoOpa3oBaHUs rpaduKoB
IIPOMEXKYTKE. GbyHKIUH.
JInnelinas, KBaJpaTUyHas 3HaTh " yMeTb
IpoOHO-THHEHHAS (GyHKIM| JOKa3bIBaTh  YETHOCTb  WIIH
DnemMeHTapHOe HCCIIeIOBaHUE HEYETHOCTh byHKIUY,
MOCTpPOEHHE T'PaUKOB STHX PYHKIUH. | EPHOJUIHOCTH byHKIMH,
Crenenp ¢ LENIBIM IOKa3aTejaeM.| HAXOAMTh MIPOMEXYTKU
bunom HeroroHa. MOHOTOHHOCTH ¢GyHKIMH|
Crenennas byHKIMSA CMakCUMyMbl U MHHUMYMB]
HATypaJIbHBIM M TEJIBIM TOKa3aTesieM. | ()yHKIIHH, HauOoJIbIIIee U
E€ croiictBa u rpaduk HauMEHbIIIES 3HAYCHUE
(GYHKIIUY Ha TPOMEXYTKE.
®opMyJIHPOBATH |
WIIOCTPUPOBATH
rpagudeckun CBOMCTBA
JINHEWHOH, KBaJpaTUYHOM,
JIPOOHO-JTMHEWHOW M CTEIICHHOMN
GbyHKIUH.
Bripaxath ¢popmyaamu
3aBUCHUMOCTHU MEX1y
BEJTMYMHAMH.
3HaTs,  ompegeileHue W
CBOMCTBA CTEICHH C ILEJIBIM
MI0Ka3aTeseM; MOAXOIALIYIO
(dbopMy 3anucH JCHCTBUTEIHHBIX
qucen JUIs perlieHust
MIPaKTUYECKUX 3a/1a4 n
IIPEJICTaBJICHMS] JAaHHBIX
Apudmernueck Apudmernueckuit KopeHp  DopmyJaHpoOBaTH,
Ui KOpeHb N-OM | HATYpaJIbHOU CTEIEHU u €rp3anuchbiBaTh
CTEIICHU. CBOMCTBA. CUMBOJIMYecKOl  ¢opme u
HppaunonaisHbie [TpeobpazoBanus YHUCJIOBBIX HCIIOJIb30BAaTh CBOWCTBA KOPHS
YpaBHEHUS BBIPKEHUH, COJEp/KalluX CTENEHU U | N-0il CTEIEHU TUIst
(18 1) KOPHH. npeoOpa3oBaHMs BBIPAKEHUI.
HppaunonaisHbie YpaBHEHHS. Haxoaursb perLueHus
OcHoBHbIE METO/IbI pelIeHUl UppallMOHAIBHBIX YPAaBHEHUM C
MppalMOHAIbHBIX ypaBHEHUH|. TIOMOIIBIO PaBHOCHJIbHBIX
PaBHOCUIIbHBIE TEpeXObl B PELICHUU | IEPEXOJOB WM  OCYIIECTBIIAS
HWPPALlMOHAIBHBIX YPABHEHU. MPOBEPKY KOPHEM.
CpoiictBa M rpauk KOpHS N-oi Ctpouth rpaduk QyHKIHH




CTENEHH Kak (QyHKUMM oOOpaTHOW KOpHS N-OM  CTENeHH  Kay

CTETIEHH C HATYPAJIbHBIM IOKa3aTelieM | 0OpaTHOM JUISt GyHKINY
CTETEeHU C HaTypaJlbHbIM
IIOKa3aTelIeM

ITokazarenbHas Crenenn c pauroHainbHEINT  DOpMYJIHPOBATH
byHKIHS. IIoKa3areseM U €€ CBOMCTBA. onpeaejeHue CTEIIEHU c
[ToxazarenbHbIE [Toxa3zaTenpHast byHKIHS, €d paurOHAJIbHBIM MMOKA3aTEIIEM.
YpaBHEHUS cBoiictBa U rpaduk. Mcnonws3zoBamie BeinonusaTe
(10 9) rpaduka QyHKOMM IS pemieHus mpeoOpa3oBaHUS YUCJIOBBIX
YpaBHECHUH. BBIPAKECHUIA, COAEpKAILINYK
[Toka3zarenbpHble yYpaBHEHHS| CTETIEHW  C  palUOHaJIbHBIM

OcHoBHbIE METO/IbI pelIeHuA IoKa3aTeseM.

MOKa3aTeIbHbIX YPaBHECHUI Hcnoan3oBats uudposbie
pecypcobl s MOCTPOECHUS
rpaduka MOKa3aTeIbHOI
byHKIMM W W3y4YeHHA  e¢
CBOWCTB.

Haxoautsp pelieHus
ITOKA3aTEIbHBIX YPaBHEHUU
Jlorapudmudec Jlorapudm quca. CBoiic] JlaBathb onpeejieHUu¢
Kas ¢ynkuus.| morapudma. Jecstuunbie norapugma 4ncia; IecITHIHOTO
Jlorapudmudeckue | HaTypaabHBIC jJorapud| ¥ HATypadbHOTO Jiorapudma.
YpaBHEHUS [Tpeo6pazoBanue BeIpaxxeH Mcnoib3oBath CBOMCTBA
(18 u) coJiepKanux jJorapudmer. norapumMoB TUTSt
Jlorapudmuueckas  QyHKIUsA, e nmpeoOpa3oBaHUS

cBoiictBa u rpaduk. Mcmonb3oBamie| morapupMUIECKUX BBIPAKECHUN.

rpadpuka  QYHKIMU JUIs1  peIIeHU Crpourtnb rpadux

YpaBHEHUH. norapu(pMUIecKoi GbyHKIIH

Jlorapudmudeckue ypaBHEHUS.| KaKk 00paTHOM K TOKa3arebHON

OcHoBHbIE METO/IbI pelIeHnA N UCIIOJIb30BaTh CBOICTB

norapupMUIECKUX YpaBHEHUH| JTOrapupMHUECKOM GbyHKIIH

PaBHOCMIIBHBIE TEpeX0/bl B PELICHUH | AJIs PELIECHUs 3aau.

norapu(pMUIECKUX YPaBHEHUH. Haxoaursb pelIeHus
Jorapu)MUIECKUX YPaBHEHUH C
IIOMOILIBIO PaBHOCHJIbHBIX
MIEPEXOJI0OB MM OCYLIECTBIISIS
IIPOBEPKY KOPHEH

Tpuronomerpud CuHyc, KOCHUHYC, TaHI€HC U laBarb omnpeneeHus
€CKUE BBIPAKEHUS M KOTAHI€HC  YHUCJIOBOTO  apryMEHTa.| CHHYyca, KOCHHYCa, TaHI'€HCa U
YpaBHEHUS ApKCUHYC, apKKOCHHYC U apKTaHI€HC | KOTaHT'€HCca YU CIIOBOT)
(22 9) YUCIIOBOTO apryMEHTA. apryMeHTa; a TaKXe apKCHUHYcCa,
Tpuronomerpuueckas apKKOCHHYCa M  apKTaHI'eHca

OKPY’KHOCTB, OIIpe/IeIICHUEUHCIIA.

TPUTOHOMETPUUECKUX byHKInH IIpuMmeHaTH OCHOBHBIE

YKCIIOBOTO apryMeHTa. TPUTOHOMETPHUECKUE (HOPMYITBI

OCHOBHBIE =~ TPUTOHOMETPUYECKHE | AJIS npeoOpa3oBaHMs

(hOpMYyITBI. [IpeobpazoBaHUETPUTOHOMETPUUECKUX

TPUTOHOMETPUUECKUX BBIPaKCHUH. | BBIPAXKCHUM.

Pemrenne TPUTOHOMETPUYECCKUX IIpuMmeHaTH bopmyIel

ypaBHEHUN TPUTOHOMETPUM Il  PpEIICHUS
OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKHUX




ypaBHEHU I

ITocnenoBarensH ITocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTb NOHATHAMM:
OCTH U IPOTPECCUM | 3a/laHus MOCIIEIOBATENIFHOCTEH| TIOCIeI0BATEIBHOCTh, CHOCOOBI
(10 9) Meron MareMaTH4eCKOW WHIYKLIHH. | 3aJaHUSL TOCIIEI0BATEIbHOCTEN;
MoHoTOHHBIE u OTrpaHUYEHHbI¢ MOHOTOHHBIE M OTPAaHUYEHHBIE
IIOCJIE0BATEIBHOCTH. HcTopus nociaenoBaTebHOCTH;
aHamn3a OECKOHEYHO MaIbIX. HCCJIe10BATH
Apudmernueckas HIOCIIEZIOBATEIIBHOCTH HQ
reoMeTpHuuecKas Iporpeccuu. MOHOTOHHOCTb
beckoneyHo yObIBaroaf OrpaHUYE€HHOCTb.
reoMerpuueckas nporpeccus. Cymma [lonyuaTts  mpezacTaBiieHUE
0ECKOHEYHO yOBIBAIOMIGIDO OCHOBHBIX UCSIX aHAIM3a
reOMETPUYECKO nporpeccuy. 0eCKOHEYHO MaJIbIX.
JIMHENHBII W DKCIOHEHUUAJIbHBIN JlaBathb onpeaeaeHue
pocrt. Yucno e. apu(MeTHIECKOM u
@opMysia  CIOXKHBIX IPOLEHTOB.| FEOMETPUYECKON IPOTrPECCUM.
Hcnonb3oBanue  mporpeccuu s Joka3biBaTh CBOMCTBA
pelIeHus peaNbHbIX 3aauapu(METHIECKOM u
MIPUKIIATHOTO XapakTepa r€OMETPUYECKON  MPOrpeccuy,
HaXOJUTh CyMMY YJICHOE
IIPOrpPECCUU, a TaKke CyMMY
YJIEHOB 0eCcKOHEYHO
yObIBarolieil  reoMeTpuuecKoi
IIPOrPECCHUH.
Hcnoab3oBarh Iporpeccuu
IE: pelIeHus 3a1q4
MIPUKIIATHOTO XapaKTep.
I[IpumeHsaThL bopmyny
CIIOKHBIX IIPOLIEHTOB JUTS]
peuieHus 3aJad U3  PEATBHOU
IIPAKTHKU
HenpepsiBHble HenpepbiBHble (QyHKIMH H  HX OnepupoBaTh NOHATHAMM:
byHKINH. CBOICTBA. Touka paspbIBA.DYHKIMSI ~ HENpepbIBHAs  HA
IIpousBoHas AcumnToTel  TpadukoB  (YHKIHE | OTpe3Ke, TOYKa pa3pbiBg
(20 v) CBoiicTBa (pyHKIMI HETIPEPBIBHBIX HA | PYHKIHMM, acUMITOTa Tpaduka
oTpeske. Meron UWHTEpBaJIOB Ul (QYHKIHU.
peuieHuss HepaBeHCTB. [IpumeneHue IIpuMmeHaTH CBOMCTBA
CBOMCTB HEMPEpPbIBHBIX (DYHKIMHA Uil | HENPEPHIBHBIX ~ (YHKIUH 175
pelieHus 3a1ad. peuieHus 3aaay.
Ilepas u BTOpas MNPOU3BOJHBIE OnepupoBaTb NOHATHAMM:
GbyHKINH. OmnpenenenugyiepBasl U BTOpasi MPOU3BOJIHbIE
re€OMETPUYECKUI U ¢busnaeckuil GyHKINU; NOHUMATh
CMBICI  TIPOM3BOAHOH. YpaBHeHUE | PU3HUECKHUI M TEOMETPUYECKHUIA
KacaTeJbHOU K rpaduKy (yHKIIHH. CMBICH MPOU3BOJHOM;
IIpousBoHbIE 2JIEMEHTAPHBIX| 3aIIUCHIBATh YpaBHEHUE
¢bynkuuit.  [IpowsBomHas ~ cymmI, | KacaTelbHOM.
IIPOU3BEACHNUS, YacTHOTO M BprumcasTe NpoU3BOJAHBIE
KOMMO3HUIIUHN (PYHKIUN CYMMBI, IPOU3BEACHNUS,
YaCTHOTO U CJIOKHOM (DYHKITUH.
HN3yuyars MIPOU3BOAHBIE

AIIEMEHTAPHBIX (HYHKINH.
Hcnoab3oBathb




TE€OMETPUIECKUN U (PU3MUECKHI
CMBICH MPOU3BOJHOMN IS
pelieHus 3aaa4y
IToBTOpEHME, OcHoBHbIE MOHATUSA kypca  IlpumeHsaTs OCHOBHBIE
o0o01enue, anreOpbl M Havyajdl MaTeMaTH4YecKOol | MOHATHA Kypca anreOpel U
CHCTEMAaTHU3aLUs amaam3a 10 kmacca, 0000IIeHHe W Hayal MaTeMaTHIECKOTO
3HaHU# (2 u) CUCTEeMaTH3alus 3HAHUI aHanu3a JUIs pelICHUs 3aJad U3
peanbHOM KWU3HM U JPYIHX
IIKOJIBHBIX ITPEIMETOB
11 kaacc (140 yacoB)

Ha3Banmue OcHoBHoOe coaep:kaHue pa3jelia OcHoBHbIE BU/bI
pasaena (Tembl) AeSITeJIbHOCTH 00y4aloIMXCs

(K0JIMYECTBO
4aCoB)

Hccnenosanue IIpuMeHeHrEe  NMPOU3BOJHOM K Crpourtnb rpadux
byHKINH CUCCIIEIOBAHUIO GyHKUIMN HQ KOMITO3UIUH byHKINH C
MTOMOIIBIO MOHOTOHHOCTb U AKCTPEMYMBI, IIOMOIIIbIO 3JIEMEHTApHOI(|
MPOU3BOJHOM Haxoxnenue HanOOJIBIIIETO Y MCCIIEIOBAaHUSA 51 CBOWCTB

(24 9) HaVMEHBIIIETO 3HA4ECHYSKOMIIO3ULIUU.

HETpPEepbIBHOW (DYHKIIMU HA OTPE3KE. Crpouth  reoMeTpHUuUECKUE
[TpumeneHne NPOU3BOAHON st | 0Opa3bl ypaBHEHHI U HEPABEHCTB
HaXO0XJACHHUS HAWIy4lIero penieHMs | Ha KOOPJAMHATHON TIOCKOCTH.
B IpUKIAJAHBIX  3agadaX, JJuf  HMcenmoab3oBaTh IPOU3BOIHYIO
OTIpE/IeNIeHUs] CKOPOCTH U YCKOPEHUS | ISl MCCieoBaHus (DYHKIMH Ha
nporiecca, 331aHHOro (OPMYJION WIIM | MOHOTOHHOCTE M OKCTPEMYMBI;
rpadukoM. HAXOAUTh HauOOoJbIIICe "
Komnosunus (GyHKIMI. HAaMMeHbIlIee 3HAa4eHUs1 (PyHKIUU
I'eomerpuueckre o0pa3bl ypaBHEHUN | HENIPEPHIBHOM Ha OTPE3KE;
U HEPaBeHCTB Ha KOOPJMHATHOM Crpouts rpaduku (yHKIUI
IJIOCKOCTH Ha OCHOBaHMM  IPOBEAEHHOTO
UCCIIEI0OBAHUSI.
Hcnoab3o0BaTh NpOU3BOJHYIO
JUIS  HAXOXJEHHS HaWIydllero
pelieHNs B TNPHUKIAIHBIX, B TOM
quclie COLIMATIEHO
SKOHOMMUYECKHX, 3ajadax, i
onpe/eNeHus CKOPOCTH i
YCKOpEHHUsl Ipoliecca, 3aJaHHOTO
bopmynoit mim rpagukom.
ITosryuaTs npeacraBieHue o
NPUMEHEHUH  NPOM3BOJAHOM B
pa3JIMYHBIX OTPACIAX 3HAHUU

IlepBooOpa3Has IlepBooGpa3nas, OCHOBHOG OnepupoBaTtb NOHATHAMM:
U MHTErpail CBOWCTBO epBoOOpa3HbIy MepBOOOpa3Has U ONpeeIeHHBIN

(12 9) IlepBooGpa3Hble AJIEMEHTApPBIX | HHTETpall. Haxoaursn

¢bynkuuii.  IlpaBuna  HaxoXAeHUs| IEpBOOOpa3HbIE  DJIEMEHTapHBIX

IepBOOOPA3HBIX. (GyHKIUH W BBIYUCISATH WHTETpal
Wurerpai. ['eomerpuueckui mo dbopmyie Hprorona -

CMBICI ~ WMHTerpasa.  Beruucnenue| JleitOHuma.

OMPENEIIEHHOTO HHTETrpaia g HaxoauTh miomany rmiocKux

dbopmyne Hetorona-JleliOamIa.

buryp u 06bEMBI TEN ¢ TOMOIIBIO




IIpumMeHenne  uwHTErpana  AJIs| OIPENEIEHHOTO UHTErpasa.
HaXO0XJECHUA IUIOMAJEeH  IMJIOCKHX 3HaKOMHTBCSI C
¢uryp u 00BEMOB TE€OMETPUYECKHUX | MATEMATHIECKUM
TelL MOJEIMPOBAHUEM Ha IpUMEpE
ITpumepsl pemenuii | quddepeHnnanbHbIX ypaBHEHUH.
mddepeHnanbHbIX ypaBHEHUH. IMosryuyaTs npeacTaBieHHUE O
3HAYEHUU  BBEJCHUS  IOHATHUSA
UHTErpaia B pa3BUTHH
MaTeMaTHUKU
I'paduxu Tpuronomerpuueckue (QyHKIHH, Hcnoab3oBath  uu@ppoBbIe
TPUTOHOMETPHUYECKUX| UX CBOMCTBA U TPAPUKH. pecypcsl IE: MOCTPOEHHUS
byHKIUH. Ot6op KOpHEPPaUKOB TPUTOHOMETPHUYECKUX
TpuroHoMeTpu4ecKkr | TPUTOHOMETPUYECKAX ypaBHEHMH C| GYHKIMH W HU3YYCHHS  HX
€ HEpaBCHCTBA IIOMOIIBIO TPUTOHOMETPUYECKOM| CBOWCTB.
(16 1) OKpPYXHOCTH. Pemats
Pemenne TPUTOHOMETPUYECKUX | TPUTOHOMETPUYECKUE YpPaBHEHUS
HEPABEHCTB U OCYIIECTBIIATH OTOOP KOpHEH ¢
MIOMOIIBI0 TPUTOHOMETPHUUECKON
OKPY’KHOCTH.
IIpumensaTb bopmyIel
TPUTOHOMETPUM Il pELICHUS
OCHOBHBIX TUTOB
TPUTOHOMETPUYECKHUX
HEPaBEHCTB.
Hcnonb3zoBate  nmu¢poBbIe
pecypcbl Uil TIOCTPOEHHUS U
UCCIIEI0OBaHUs rpaduKoB
byHKIHI
Hppauunonansusle, OcCHOBHBIE ~ METOABl  PELIEHUS IIpuMmeHaTH CBOMCTBA
[OKa3aTeIbHbIC MOKa3aTeNbHBIX U JOTapu(MUUECKUX | TOKA3aTeIbHON U
lrorapugmmuyecKue HEPAaBEHCTB. norapupmMudecKkot  GyHKIUH K
HEepaBeHCTB (24 u) OcHOBHBIE =~ METOJBl  pELICHMS| PEHIEHHIO  IOKa3aTeNbHBIX U
HppalMOHAIbHBIX HEPABEHCTB. Jorapu(pMUIECKUX HEPABEHCTB.
I'padmyeckre METOMBI pEIICHUS O6ocHOBATH
UppalMOHAJIbHBIX, TOKA3aTENbHBIX U | PABHOCHJIBHOCTH I1€PEXO0/I0B.
JTorapu(MUYECKUX  YpaBHCHHHA U Pemarsn HPPALMOHAIbHBIE
HEPABEHCTB HEPAaBEHCTBA.
Hcnoab3oBarh rpaduueckue
METO/bl U CBOICTBAa BXOJSALIUX B
YpaBHEHHE WU  HEPABEHCTBO
GYHKIWA UL pEelIeHs 3a0a9u
KommnnekcHeie KommnnekcHeie yucia.  OnepupoBaTtb TNOBATHSIMM:
yucia AnreOpaunyeckas KOMIUIEKCHOE YHUCIIO 191
(10 v) TPUTOHOMETPUYECKAs ($OpMB] MHOKECTBO KOMIUIEKCHBIX YHCEIL.
3aMMCcH KOMIIJIEKCHOTO YHCIIa. IIpencraBiasitb KOMIUIEKCHbBIE
Apudmernueckue omepanuu ¢ yucia B anreOpanyeckod Y
KOMIIJIEKCHBIMH YU CIIaMHU. TPUTOHOMETPUYECKOM dopme.
N3006paxenue KOMITJICKCHBIX| BBIOJIHATL ~ apu@MeTHIecKue
qrcell Ha KOOPAWHATHOM MJIOCKOCTH. | ONEpaluy ¢ HUMH.
®opmyna Myaspa. KopHu n-oi HN300paxaTb KOMIUIEKCHBIE
CTENEHU U3 KOMIJIEKCHOTO YHucIa. qucna Ha KOOPJIMHATHOH
[IpumeHnenue KOMILIEKCHBIX| TJIOCKOCTH.




qucen A peleHus (U3NYecKux u IIpumensaTb bopmymy
r€OMETPHUUYECKUX 3a]1a4 Myaspa 51 noiay4arhb
MIPEACTABJICHUE O KOPHAX N-0i
CTENEHU U3 KOMILJIEKCHOIO YHCIIa.
3HAKOMHUTbCA C  I[IpUMEpaMu
MIPUMEHEHUS KOMIUIEKCHBIX
qucel JUTS peLIeHys
T€OMETPUYECKUX M (PU3UIECKUX
3a1a4
HarypaneHble u HarypanpHble u 1iensie uyncna. OnepupoBars MNOHATHAMY:
LIeJIble Yncia IIpumeHeHue IIPU3HAKOB | HATYPAJbHOE W LEJIO€ YHUCIIO,
(10 9) nenuMmocT  1enbix uucen, HOJ[ u| MHOXXECTBO HATypajbHBIX YHCE.
HOK, OCTAaTKOB IO Monynto,  HMcmosab3oBatrh NMPU3HAKH
anroputMa EBKiMIa Uil peLICHHs | IEIUMOCTH LEJBIX qHUCell
3a7a4 B LEIIbIX YHCIIAX ocratku 1o wmoxymo; HOJ u
HOK HaTypaJIbHBIX qucen
anroput™ EBKinpa ans peuieHus
3a1a4.
3anuceiBaTh  HaTypaJbHbIE
yucia B pa3IMYHBIX
MO3UIIMOHHBIX cUcTeMax
CUMCIICHUS
Cucremsl Cucrema u COBOKYITHOC] OnepupoBaTtb HNOHATHSAMUY:
paloHaIbHbIX, YpaBHEHUH. cucremMa 51 COBOKYITHOCTb
MppalMOHAIbHBIX PaBHOCUIIBHBIE CUCTEMBI ¥ YpaBHEHUU u HEPABEHCTBY
ITOKa3aTeIbHBIX 1| CUCTEMBI-CIIC/ICTBHSL. pelieHne CUCTEMBI WK
norapupMUIECKUX OcHOBHBIE ~ METOABl  PELICHHS| COBOKYIIHOCTH;  PAaBHOCHUJIbHBIE
ypaBHEHUH CUCTEM u COBOKYITHOCTEMCHUCTEMBI U CUCTEMBI-CIICCTBUS.
(12 9) palMOHANBHBIX, HMPPALHUOHAIBHBIX, HaxoauTp pemeHus cucteM u
MOKa3aTeNbHBIX U JOTapu(MUIECKUX | COBOKYITHOCTEH LENBIX
YpaBHEHUM. palMOHAIBHBIX,
[IpuMeHeHne ypaBHEHUH, CUCTEM | UPPALlMOHAIbHBIX,
u HEPaBEHCTB K pEIIEHNONIOKA3aTENbHBIX "
MaTeMaTUYeCKUX 3a/Ja4 M 3a7ad U3 | JOrapupMHUECKUX YpaBHEHUH W
pa3nuuHbIX  o0nactel  HAayKd W HEPABEHCTB.
peanbHOM JKW3HU, WHTEPIPETALNS IIpuMmeHaTH CUCTEMBI
IIOJTY4EHHBIX PE3YJIbTaTOB ypaBHEHUH K pELICHUID
TEKCTOBBIX 3a7a4 W3 pa3IMYHBIX
oOmacTeil 3HaHWM W peaTbHOMN
KU3HU; HHTEPNPETHPOBATH
IIOJIy4EHHBIEC PELICHHUS.
Hcnoan3oBate  1HQPOBHIE
pecypcesl
3anauu ¢  PauunonanbHsle, Bbioupate croco6 pemieHHus
rapamerpamu UppalOHalIbHbIE,  TOKa3aTeNIbHBIE, | pAlMOHAIIBHBIX,
(16 9) Jorapu(pMUIECKHe HpPPAIUOHAIBHBIX,
TPUTOHOMETPUYECKHE YpaBHEHHS, | IOKA3aTENIbHBIX,
HEpPaBEHCTBA u CUCTEMBI crorapupMuIecKkux u
rapamMeTpamu. TPUTOHOMETPUUECKUX YpaBHEHUM
Iloctpoenre W HUCCIEIOBaHHWE| U HEPABEHCTB,  COJEp KallUX
MaTeMaTHYECKUX MOJIEeN pealIbHbIX | MOJIYJIH U MTapaMeTphl
CUTyallMi C IIOMOUIBIO YPaBHEHWIA, IIpumensith rpaduyeckue u




CUCTEM YpPaBHEHHMH U HEPABEHCTB C
napaMmeTpamu

QHAJIUTUYECKUE  METOJBbl I
pelIeHus YpaBHEHUI 1
HEPABCHCTB C IlapamMeTpamu, a
TaKkKe HcciaeoBaHue (QYHKIMM

MeToAaMu MaTEMATHYICCKOI'O
aHaJn3a.

Ctpoutb M  HCC/IEI0BATH
MaTeMaTH4eCKUe MOJIEIH

peaNbHBIX CUTyalluld C IIOMOUIBIO
YpaBHEHUH, HEPABEHCTB U CUCTEM
C IapameTpaMmu

[ToBTOpEHME,
000011IeHNE,
cUCTeMaTH3alIus
3HaHui (16 uv)

OCHOBHBIE TIOHATUS U METOIbI
Kypca, 000011IeHIE
cucTeMaTu3anus 3HaHul

MoaeaunpoBatbs  peajbHbIE
BUTYallUd Ha S3bIKe anreopsl,
COCTaBJISITh BBIpaKECHUS,
YpaBHEHHUs, HEpPaBEHCTBA M UX
CUCTEMBl IO YCJOBHUIO 3aJaud,
HcceIe10BaTh IIOCTPOEHHBIE
MoJenu c UCII0JIb30BAHUEM
ammapara ajreOpsl.

[pumensite GyHKIUU A5
MOJIEIMPOBAHUS U HCCIEIOBaHUS
peaJIbHBIX MTPOLIECCOB.

Pemiars npukiagHeie 3agaud,
B TOM  4YHCIE  COLMAIIBHO
YKOHOMHYECKOTO H (U3HUECKOTO
XapakTepa, CpeACTBaMHU aireOpsl
1 MaTEMaTHUYECKOT0 aHaJIn3a




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos
Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTPOHHbIE (LM(PPOBbIE)
Konrpoubublie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL. http://school-collection.edu.ru/
1 MHorounensl. ParinoHanbHbIe 24 1 bubmuoreka [JOK
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI https://m.edsoo.ru/
JINHENHBIX YpaBHCHUHN http://festival. 1september.ru/articles/
http://school-collection.edu.ru/
) Oynkiun 1 rpaduku. CreneHHas 12 1 bubmumoreka [IOK
(GYHKIHS C [IETTBIM MTOKa3aTeIeM https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
3 ApudmeTrnueckuii KOpeHb N-0if CTENEHH. 15 1 bubmmoreka [IOK
HppaumnonanbHble ypaBHEHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
4 [TokazarenpHas QyHKIIHS. 10 1 bubmmoreka [JOK
IToka3arenbHble ypaBHEHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
5 Jlorapudmudeckast pyHKITHS. 18 1 bubmmoreka [JOK
Jlorapudmuueckue ypaBHEHHS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
6 TpuronomeTpuyeckue BbIpaXXeHUs U 29 1 bubmmoreka [IOK

YpaBHEHUS

https://m.edsoo.ru/
http://festival.1lseptember.ru/articles/




ITocnenoBaTenbHOCTH U IIPOrPECCUU 10 1
Henpepsisusie pynkiun. [Iponssoanas 20 1
[ToBTOpEHue, 06001ICHNE, 5 )
CUCTEMaTU3alUsl 3HAHUN
B I1
OBIIEE KOJIMYECTBO YACOB ITO 136 10

I[TPOTPAMME




11 KVIACC

KoauuecTBo 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM
KontposbHubie | IIpakTHyeckmuc
n/n MPOrpamMmmbl Bcero
padoThI padoThI
1 HccnenoBanue QyHKIUH C TOMOTIHIO 29 1
IIPOU3BOTHOM
2 [TepBooOpa3Hasi U HHTETpAT 12 1
I'paduky TPUTOHOMETPUYECKUX
3 ¢bynkuii. Tpuronomerpuueckue 14 1
HEpaBEHCTBA
4 WppainmoHnaibHble, IOKa3aTeNbHbIE U 24 1
norapu(pMUIECKue HEPaBEHCTBA
) KommnnekcHeie yncna 10 1
6 HarypanbHble u nensie uncna 10 1
7 Cucrembl paliMoOHalbHbIX, 12 1




MppaIMOHATBHBIX TOKA3aTeNbHBIX U
norapu(pMUUECKUX ypaBHEHUH

3ajauu ¢ mapameTpamMu 16 1
[ToBTOpEHUe, 06001ICHNE, 16 )
CHUCTEeMaTH3alusl 3HAHUI
BIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB ITO 136 10

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBo 4acoB

KoHTpoJibHbIE
Bcero
padoThbI

IIpakTHYeckue
padoThbI

Jlara
U3yYeHUSs

MHO3K€eCTBO, ONepaIuy Hal
MHOKECTBAMH U UX CBOMCTBA

Huarpammsl Ditnepa-Benna

IIpuMeHeHne TeopETUKO-
MHOYECTBEHHOT'O arapara Jjs
peuieHus 3aaa4d

PanmonanbHEIC UKCA.
O6BIKHOBGHHBIC " ICCATUYHBIC
IpoOH, TIPOIIEHTHI, OECKOHEUHBIS
MEePHOTUICCKHE IPOOH

PanmonanbHEIC UKCA.
O6BIKHOBGHHBIC " ICCATUYHBIC
IpoOH, TIPOIIEHTHI, OECKOHEUHBIS
MEPHOIUICCKHE IPOOH

[Tpumenenue apoodeit u
MPOLIEHTOB JJIsI PELICHUS
MPUKJIAIHBIX 33134

[Tpumenenue apodeit u
MPOLIEHTOB JJISI PELICHUS
MPUKJIAIHBIX 33134




JlelicTBUTENbHBIE YHCIIA.
ParmonanesHbie
HWppalHOHAIbHBIE YHCIIA

ApudmeTrrueckre onepanuu ¢
HCﬁCTBHTeHBHLIMH qHucJiaMu

10

Monyns AeiCTBUTEIBHOTO
YHUCJIA U €T0 CBOMCTBA

11

[TpubmmkEHHBIC BEIYUCIICHUS,
MpaBuiia OKPYriIEHUsl, TPUKUIKA
Y OLICHKA pe3yibTara
BBEIUHMCIICHU N

12

OCHOBHBIE METO/IbI PEIICHUS
LETBIX U JPOOHO-pAIMOHATBHBIX
YpPaBHEHUIN U HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS
LETBIX U JPOOHO-pAIlMOHATBHBIX
YpPaBHEHUIN U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIIECHUS
LETBIX U JPOOHO-pAIlMOHATBHBIX
YpPaBHEHUIN U HEPABEHCTB

15

MHOrouneHsl OT OJHOM
IepeMeHHOM. Jlenenue
MHOTOYJIEHA HA MHOTOYJIEH C
ocratkoMm. Teopema besy

16

MHOTOYJIEHEI C O EeIabIMU
koapdunuentamu. Teopema
Buera




17

Pemenne cucreM JJMHEHHBIX
YpaBHEHU U

18

Pemenne crucreM JJUHEHHBIX
YpaBHEHU U

19

Marpuna cucTeMsbl JIMHEWHBIX
ypaBHeHU. Onpenenurens
MaTpuIsl 2?72, ero
F€OMETPUYECKUI CMBICIT U
CBOMCTBA; BEIUHCJICHHUE €T0
3HA4YCHMUS

20

Onpenenurens MaTpULbl 272,
€ro reOMETPUYECKUI CMBICIT U
CBOMCTBA; BEIUYHCJICHHUE €T0
3HA4YCHMUS

21

[Ipumenenne onpenenuresns s
peuIcHrA CUCTCMbI JIMHEUHBIX
YpaBHEHU U

22

Pemrenne npukiagHeIx 3a1a4d €
IIOMOIIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHU U

23

Pemrenne npukiagHeIx 3a1a4d €
IIOMOIIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHU U

24

KonTtponsHast padoTa:
"PanionanbHbIe ypaBHEHUS U
HepaBeHcTBa. CHUCTEMBI




JUHENHBIX ypaBHEHUN"

25

OyHKIMSA, CIIOCOObI 3aTaHHS
¢bynkuuu. BzaumHo oOparHbie
¢bynkuu. Kommosurms

b yHKIHIA

26

I'padux QyHKIHIM.
DneMeHTapHbIe
npeoOpa3oBaHus TpadUKOB

b yHKIHA

27

OO6nacTh onpeaeneHus u
MHO>KECTBO 3HaYEHUH (DyHKIIH.
Hymu pynaxmum. [Tpomexyrku
3HAK MOCTOSIHCTBA

28

UéETtHbie 1 HEUETHBIE (PYHKITUH.
[epnonnyeckue GHyHKITUH.
[IpomMeXyTKM MOHOTOHHOCTH

byHKIAH

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢bynkuu. Hanbompmee u
HaMMEHbIIIee 3HAYCHNE
(GYHKIIMY Ha TPOMEXKYTKE

30

JInHeliHas, KBagpaTU4Has U
npoOHo-TMHEHHas GpyHKIMN

31

DneMeHTapHOE UCCIIeIOBAaHUE U
MOCTPOEHHE TPaUKOB ITHX

b yHKIHA

32

DneMeHTapHOE UCCIIeIOBAaHUE U
MOCTPOEHHE TPaUKOB ITHX




b yHKIHIA

33

CreneHs ¢ LUebIM TT0Ka3aTeIeM.
bunoMm Herotona

34

CreneHs ¢ LebIM IT0Ka3aTeIeM.
bunoMm Herotona

35

Crenennast GyHKIUS C
HATYpPaJIbHBIM H LEJIBIM
nokasarenem. E€ cBoiicTsa u

rpadux

36

KonTtponsHas padoTa:
"Crenennas ¢pyHkuus. Eé
cBoiicTBa u rpaduk"”

37

Apudmernuecknuii KOpeHb
HATypaJbHOMU CTENECHU U €ro
CBOMCTBA

38

Apudmernueckuii KOpeHb
HATypaJbHOMU CTENECHU U €ro
CBOMCTBA

39

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEpKAIUX
CTETEHU U KOPHHU

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEpKAIUX
CTETEHU U KOPHHU

41

[IpeobpazoBaHust YHCIOBBIX




BBIPAKECHU, COAECPKAILINX
CTEIIEHU U KOPHU

42

HppaumnonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PEILIEHUS
MPPALMOHAIIBHBIX YPAaBHEHUN

43

HppanmonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PEILIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUN

44

HppaumnonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PEILIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUN

45

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHU U

46

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHU U

47

PaBHOCHIBHEIE Nnepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHU U

48

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHU U

49

CoiicTBa u rpaduk KOpHs N-0if
CTETIeHH KaK (QYHKIIH
00paTHOM CTENEHU C
HaTYpaJIbHBIM TTOKa3aTelIeM




50

CoiicTBa u rpaduk KOpHs N-0if
CTETIeHH KaK (QYHKIHH
00paTHOM CTENEHU C
HaTYpaJIbHBIM TTOKa3aTelIeM

51

KonTtponsHas padoTa:
"CBoiicTBa 1 rpaduk KOpHs N-
o#l crenenu. Mppanuonaibubie
ypaBHEHHUA"

52

Cremnenb ¢ palluOHAIbHBIM
oKazaTeJieM U €€ CBOMCTBA

53

Cremnenb ¢ palluOHAIbHBIM
oKazaTeJieM U €€ CBOMCTBa

54

Cremnenb ¢ palluOHAIbHBIM
oKazaTeJieM U €€ CBOMCTBa

55

[TokazarenpHas GyHKIUSA, €
CBO#CTBa U rpaduk

56

Hcnonp3oBanue rpaduka
GyHKIUY JUTST peTeHust
YpaBHEHU U

57

Hcnonp3oBanue rpaduka
GYHKIUY 0TS peTeHust
YpaBHEHU U

58

IToka3arenbHbIe ypaBHEHUS.
OCHOBHBIE METO/IbI PEILIEHUS
IIOKA3aTEeIbHBIX YPaBHEHUU

59

IToka3arenbHbIe ypaBHEHUS.




OcHOBHBIE MCTOAbI PCIICHUS
IIOKA3aTEeIbHBIX YPaBHEHUU

IToka3arenbHbIe ypaBHEHUS.

60 OCHOBHBIE METO/IbI pEIICHUS
IIOKA3aTEeIbHBIX YPaBHEHUU
KoHnTponsHas padora:

61 "TTokazarenpHast GyHKIIHS.
[TokazarenbHbie ypaBHEHUS"

62 Jlorapudm uncna. CoiicTBa
norapudma

63 Jlorapudm uncna. CoiicTBa
norapudma

64 Jlorapudm uncna. CoiicTBa
norapudma

65 JlecATUYHBIC U HATYPAJIbHbBIC
JorapuQMeI

66 JlecATHYHBIC U HATYPAJIbHbBIC
norapumMsl

67 [TpeoOpa3oBanHme BEIpa)KEHUH,
COJIepKAIUX JIOTAPHPMBI

68 [TpeoOpa3oBanHme BEIpa)KEHUH,
COJIepKAIUX JIOTAPHPMBI

69 [TpeoOpa3oBanHme BEIpa)KEHUH,

COJIepKAIUX JIOTAPHPMBI




70

Jlorapudmuueckas GyHKIms, €€
CBO#CTBa M rpaduk

71

Jlorapudmuueckas GyHKIms, €€
CBO#CTBa M rpaduk

72

Hcnonp3oBanue rpaduka
GYHKIUY JUTST peTeHust
YpaBHEHU U

73

Hcnonp3oBanue rpaduka
GyHKIUY JUTST peTeHust
YpaBHEHU U

74

Jlorapudmudeckre ypaBHEHUSI.
OCHOBHBIE METOIBI PEIICHUS
JorapuMUIECKUX YPaBHEHHIA

75

Jlorapudmudeckrue ypaBHEHUSI.
OCHOBHBIE METOIBI PEIICHUS
JorapuPMUIECKUX YPABHCHHIA

76

Jlorapudmudecknue ypaBHEHUSI.
OCHOBHBIE METOIBI PEIICHUS
JorapuMUYECKUX YPaBHEHHIA

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
pereHnn JorapupMUIECKUX
YpaBHEHU U

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
pereHnn JorapupMUIECKUX
YpaBHEHU U

79

KonTtponsHast padoTa:




"Jlorapudmuueckasi QyHKIHS.
Jlorapudmuaeckue ypaBHeHus"

80

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
apryMeHTa

82

ApKcHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
aprymeHTa

83

ApKCcHUHYC, apKKOCUHYC U
ApPKTAaHI'€HC YK CIIOBOTO
aprymeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIETICHHUE
TPUTOHOMETPUUECKUX (PYHKIIMM
YHMCIIOBOIO apryMeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (PYHKIIMM
YHCIIOBOIO apryMeHTa

86

OCHOBHBIE
TPUTOHOMETpHUYECKHE (POPMYIIBI

87

OCHOBHBIE
TPUTOHOMETpHUYECKHE (POPMYIIBI




OCHOBHBIE

88 TPUTOHOMETpHUYECKHE (POPMYIIBI

89 OcHoBHbIE
TPUTOHOMETpHUYECKHE (POPMYIIBI
[IpeobpazoBanue

90 TPUTOHOMETPHUYECKIX
BBIpAKEHUN
[Ipeo6pazoBanue

91 TPUTOHOMETPUUECKHUX
BBIpaKECHUN
ITpeoGpazoBanne

92 TPUTOHOMETPUYECKHUX
BBIpAKEHUN
[Ipeo6pazoBanue

93 TPUTOHOMETPHUYECKHIX
BBIpAKEHUN

94 Perienne TpUroHOMETpHUYECKUX
YpaBHEHU U

95 Perienne TpUroHOMETpHUYECKUX
YpaBHEHU U

9% Pemienne TpUroHOMETpHUYECKUX
ypaBHEHU U

97 Perienne TpUroHOMETpHUUECKUX
YpaBHEHU U

08 Perienne TpUroHOMETpHUYECKUX

YpaBHEHU U




99

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHU U

100

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHU U

101

KonTtponsHast padoTa:
"TpUroHOMeTpHUECKUE
BBIpQKCHUS U
TPUTOHOMETPHUYECKHE
ypaBHEHUA"

102

IlocnenoBaTeILHOCTH, CIIOCOOBI
3aJIaHMS IIOCIICAOBATCILHOCTEH.
Metoa MaTeMaTHYSCKOM
WHIYKIIAN

103

MOHOTOHHBIE U OT'PAaHNYCHHBIC
rocienosarenbHocTu. Meropus
aHann3a OECKOHEYHO MaJIbIX

104

Apudmernueckas rnporpeccus

105

I'eomeTrpuueckas nmporpeccust

106

beckoHneuHo yObIBaro1iast
reoOMETpPUYIECKasi IPOTPECCHst

107

Cymma OeCcKOHEYHO
yOBIBaIOLIei reoMeTpUYeCcKOM
IIporpeccuun

108

JInHenHbI 1
9KCIIOHEHIIMAJIBHBIN POCT.
Yucno e. PopMyiia CI0KHBIX
MIPOLICHTOB

109

JInHelHbI 1




9KCIIOHEHIIMAJIBHBIN POCT.
Yucno e. PopMyiia CI0KHBIX
MIPOLICHTOB

Hcnonb3oBanue nmporpeccuun

110 JUIS pELLICHUs] peabHBIX 3a/1a4
MIPUKIIATHOTO XapaKkTepa
KonTtponsHast padoTa:

111 "IlocnenoBaTeNbHOCTH U
nporpeccun”

112 HenpepbiBHbIE GYHKITUN U UX
CBOMCTBA

113 Touxa paspbiBa. ACUMIITOTHI
rpaduKoB QYHKITHI

114 CaoiicTBa (hyHKIMIH
HENPEPBIBHBIX HA OTPE3KE

115 CaoiicTBa (hyHKIMI
HENPEPBIBHBIX HA OTPE3KE

116 Meroa uHTEpBAJIOB VIS
pelIeHNs HEPaBEHCTB

117 Mero1 HUHTEPBAJIOB ISt
pelLIeHNs HEPaBEHCTB

118 Meroa uHTEpBAJIOB ISt
pelIeHNs HEPaBEHCTB
[IpuMeHeHne CBOMCTB

119 P

HETPEPbIBHBIX (DYHKIUN 17151




perieHus 3aaa4

[IpuMeHeHne CBOMCTB

120 HETPEPbIBHBIX (QYHKIUN 17151
perieHus 3a/1a4

121 [lepBas u BTOpast MpOM3BOIHBIE
byHKIAH

199 Omnpenenenne, TeOMETPUYECKUI
CMBICJI TTPOU3BO/THOM

123 Onpenenenue, GU3NIECKUi
CMBICJI TTPOU3BO/THOM

124 YpaBHEHHE KacaTeIbHOU K
rpaduKy GyHKIUA

125 VYpaBHEHHE KacaTeIbHOU K
rpaduKy GyHKIUA

126 [Ipoun3BOIHBIE IIEMEHTAPHBIX
b yHKIHA

197 [Ipon3BOIHBIE IIEMEHTAPHBIX
b yHKIHA
IIpounsBoHast CyMMBl,

128 MIPOU3BEICHUS], YACTHOTO U
KOMMO3HUIIUHN (PYHKIUN
IIpounsBoHast CyMMBl,

129 MIPOU3BE/ICHUS], YACTHOTO U
KOMMO3HUIIUHN (PYHKIUN

130 [TponsBoaHast CyMMBI,




MIPOU3BEJICHNUSI, YACTHOTO U
KOMMO3HUIIUHN (PYHKIUN

KonTtponsHast padoTa:

131 1 1
"IIpousBoanas"
[ToBTOpEHUe, 06001ICHNE,

132 CHUCTEMAaTHU3aI1s 3HAHH 1
"VpaBHenus"
[ToBTOpEHUe, 06001ICHNE,

133 CHUCTEMAaTHU3aIUs 3HAHH: 1
"OyHkuun"

134 Hrorosas koHTpoOJIbHAS paboTa

135 Hrorosas kKoHTpoOJIbHAs paboTa

136 [ToBTOpEHME, 0606HI€HI:IG, 1
cucTeMaTH3aIlks 3HAHU

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHMUSs

IIpuMeHeHne npou3BOIHOM K
WCCIIeIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHON K
MCCIIeIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHOM K
WCCIIeIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHOM K
UCCIIeIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

HaxoxaeHne HanboJbIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHOW (QYHKINU Ha
OTpe3Ke




HaxoxaeHne HauboJbIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPepbIBHON (QYHKINU Ha
OTpe3Ke

HaxoxaeHne HauboJbIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPepbIBHON (QYHKINU Ha
OTpe3Ke

10

HaxoxaeHne HauboJbIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPepbIBHON (QYHKINU Ha
OTpe3Ke

11

HaxoxaeHne HauboJbIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (QYHKINU Ha
OTpe3Ke

12

HaxoxaeHne HauboJbIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (QYHKINU Ha
OTpe3Ke

13

[IpuMeHeHne mpou3BOIHOM s
HaXO0XJACHUS HaWIy4qIlIero
pEILIeHNs B IPUKIIAIHBIX
3ajadax

14

[IpuMeHeHne npou3BOIHOM IS
HaXO0XJACHUS HaWIy4qIlero
pEILIeHNs B IPUKIIAIHBIX
3ajadax

15

[IpuMeHeHne npou3BOIHOM IS




OIIPE/ICNICHNS] CKOPOCTH H
YCKOPEHUs Iporecca,
3aJJaHHOTO (POPMYIION HUITH
rpaduKomM

[IpuMeHeHne npou3BOIHOM IS
OIpEIENIEHUsI CKOPOCTH U

16 YCKOpEHHUsI poliecca,
3aJJaHHOTO POPMYIION WITH
rpadpuKomM

17 Komnozunust pyHKImiA

18 Komnozunust pyHKI#i

19 Komnozunust pyHKIHiA
I'eomeTrpudeckue oOpa3sl

20 YpaBHEHUI Ha KOOPAMHATHOMN
TUIOCKOCTH
I'eomeTrpudeckue oOpa3sl

21 YpaBHEHUI Ha KOOPAMHATHOMN
TUIOCKOCTH
KonTtponsHast padoTa:

22 "UccnenoBanue GyHKIHMA C
MTOMOIIIBIO TPOU3BOAHON"

93 [lepBooOpa3Has, OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX
[TepBo0Opa3zHbIe FIEMEHTAPHBIX

24 ¢bynkuuii. [Ipasuna

HAXO0KJCHUS MEePBOOOPA3HBIX




25

[TepBo0Opa3zHbIe FEMEHTAPHBIX

¢bynkiuii. [IpaBuna
HAXO0KJICHHUS MEePBOOOPA3HBIX

26

Nurerpain. I'eomerpruueckuii
CMBICJI MHTETpasa

27

Brruncienue onpenenéHHoro
WHTETpana mno Gopmyie
Herorona-JleliOania

28

Brruncienue onpenenéHHoro
WHTETpana mno Gopmyie
Herorona-JleliOania

29

IIpuMeHeHne uHTerpana s
HAaxO’KJICHUs IUIOIIAIeH
TUIOCKUX (HUTYp

30

IIpuMeHeHne uHTerpana s
HaXO0XXICHUSI 00HLEMOB
F€OMETPUUECKHUX TN

31

IIpumeps! perienui
mddepeHnnanbHbIX
ypaBHEHU U

32

IIpumeps! pereHui
mddepeHnnanbHbIX
YpaBHEHUH

33

MaremaTnueckoe
MO/ISTUPOBAHUE PEATHHBIX
MPOIIECCOB C TTOMOIIBIO
QG depeHITnaTbHBIX
YpaBHEHU U




34

KonTtponsHast padoTa:

"IlepBooOpa3nas u uaTErpan”

35

Tpuronomerpuueckue
(GyHKIIMY, UX CBOMCTBA U
rpaduku

36

Tpuronomerpuueckue
(GyHKIIMY, UX CBOMCTBA U
rpaduku

37

Tpuronomerpuueckue
(byHKIIUH, UX CBOIMCTBA U
rpaduku

38

Tpuronomerpuueckue
(GyHKIIMY, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuueckue
(GyHKIIMYU, UX CBOMCTBA U
rpaduku

40

OTt0op KopHei
TPUTOHOMETPUYECKHUX
YPaBHEHUH € MOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

41

OTt0op KopHeit
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

42

OTt0op KopHei




TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

43

OTt0op KopHei
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

44

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

45

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

46

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

47

Pemrenne TpuroHoMeTpu4ECKUX
HEPaBEHCTB

48

KonTtponsHast padoTa:
"I'paduxu
TPUTOHOMETPHUYECKHX
byHKIUH.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OcHoBHEIC MCTOAbI PCIICHUS
MMOKa3aTCJIbHbIX HCPABCHCTB

50

OcHoBHEIC MCTOAbI PCIICHUS
MMOKa3aTCJIbHbIX HCPABCHCTB




OcHOBHEIC MCTOAbI PCIICHUS

>1 MOKa3aTeIbHBIX HEPABEHCTB
59 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
54 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
56 OCHOBHBIE METOIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOIBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METOIBI PEIICHUS
UPpaIMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METOIBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
61 I'padmyeckue MeTOIBI pemeHUs
UPPaIMOHAILHBIX YPABHCHHMA
62 I'padmyeckue MeTOIBI pelIeHUs

HMPPALMOHAIIBHBIX YPAaBHEHUN




63

I'paduueckrie METOIBI pelIeHHS
IIOKA3aTEeIbHBIX YPaBHEHUN

64

I'padmyeckue MeTOIBI pelIeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeTOIBI peleHUs
JorapuPpMUIECKUX YPABHCHHIA

66

I'padmyeckue MeTOIBI pemeHUs
Jorapu(MUIECKUX HEPABEHCTB

67

I'padmyeckue METOIBI pelIeHUs
Jorapu(MUIECKUX HEPABEHCTB

68

I'padmyeckue MeTOIBI peleHUs
MOKAa3aTeIbHBIX U
JorapuMUIECKUX YPAaBHCHHIA

69

I'padmyeckue MeTOIBI pemeHUs
MOKAa3aTeIbHBIX U
JorapupMUIECKUX YPAaBHCHHIA

70

I'padmyeckue METOIBI pelIeHUs
MOKAa3aTeIbHBIX U
Jorapu()MUIECKUX HEPABEHCTB

71

I'padmyeckue MeTOIBI pemeHUs
MOKAa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

72

KonTtponsHast padoTa:
"NppaimoHaibHebIE,
MoKa3aTeNIbHbBIE U
norapupMUIecKue
HepaBeHCTBa"




73

KowmimiekcHpie yncia.
Anrebpanyeckas u
TpUTOHOMETpUYIECKast POPMBI
3aIIMCU KOMILIEKCHOT'O YHClia

74

KowmimiekcHpie yncia.
Anrebpanyeckas u
TpUTOHOMETpHUYECKast POpPMBI
3aIMCU KOMILIEKCHOT'O YHClia

75

Apudmerrueckre onepanuu ¢
KOMIIJICKCHBIMH YK CJIaMH

76

Apudmerrueckre onepanuu ¢
KOMIIJICKCHBIMH YK CJIaMH

77

N3o0paxenne KOMIJIEKCHBIX
4yyCeNl Ha KOOPAMHATHOU
IJIOCKOCTH

78

N3obpaxenne KOMITJIEKCHBIX
4yyCeNl Ha KOOPAMHATHOU
IJI0CKOCTH

79

®opmyna Myaspa. Kopau n-oi
CTETEHU U3 KOMIIJIEKCHOTO
qucia

80

®opmyna Myaspa. Kopau n-oi
CTETEHU U3 KOMIIJIEKCHOTO
qucia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
YUCCI IJid pCUICHUA
(bHSH‘ICCKI/IX H ITCOMCTPUYICCKUX
3aga4




KonTtponsHast padoTa:

82 " "
KomruiekcHele uncna

83 HarypanbHble u 1ienblie yncia

84 HatypanbHble u ensle uncia

85 [IpuMeHeHne npu3HaKoB
JETMMOCTH LIEJIBIX YUCEI

86 [IpuMeHeHne npu3HaKoB
JETMMOCTH LIEJIBIX YUCE
[IpuMeHeHne npu3HaKoB

87 nenuMocTH 1enbix yucen: HOJ
n HOK
[IpuMeHeHne npu3HaKkoB

88 JIeTMMOCTH 11ebix uncen: HOJJ
n HOK
IIpuMeHeHne npu3HaKoB

89 JETMMOCTH LIEJBIX YHCEI:
OCTaTKH [0 MOYJIIO
[IpuMeHeHne npu3HaKoB

90 JETMMOCTH LIEJBIX YHCEI:
OCTaTKH [0 MOYJIIO
[IpuMeHeHne npu3HaKoB

01 JETMMOCTH LIEJIBIX YHUCEN:
anroput™ EBknnaa mis
pelIeHys 3a/1a4 B LIEJIbIX YnciIax

92 KonTtponsHas padoTa: "Teopust




Henpix gyucen"”

Cucrema ¥ COBOKYITHOCTh
93 ypaBHEeHU. PaBHOCHIIbHBIC
CHCTEMBI M CHCTEMBI-CIIC/ICTBHS

Cucrema 1 COBOKYITHOCTh
94 ypaBHEHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

OCHOBHBIE METO/IbI PEILIEHUS
95 CHCTEM M COBOKYITHOCTEH
palMOHAIBHBIX YPaBHEHUU

OcHOBHBIE MCTOAbI PCIICHUS
96 CHCTEM M COBOKYITHOCTEH
HPPAlMOHAIBHBIX YPABHEHHI

OCHOBHBIE METO/IbI PEILIEHUS
97 CHCTEM M COBOKYITHOCTEH
IIOKA3aTEeIbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PEILIEHUS
98 CHCTEM M COBOKYITHOCTEH
IIOKA3aTEeIbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PEIICHUS
99 CHCTEM M COBOKYITHOCTEH
JorapuMUIECKUX YPABHCHHIA

OCHOBHBIE METOJIbI PEIICHHS
100 CHCTEM M COBOKYITHOCTEH
JorapupMUIECKUX YPAaBHCHHIA

[IpuMeHeHue cucrem Kk
101 PEIIECHUI0 MaTeMaTHYECKUX

3aaa4 1 3aa4 U3 pa3jInyHbIX




oOnacTell HayKH1 U pealbHON
YKU3HU, UHTEPIIpETALUA
IMOJYYCHHBIX pPC3YJILTATOB

102

[IpuMeHeHue cucrem Kk
PELICHNIO MaTEMAaTUYECKUX
3ajad 1 3a/1a4 U3 pa3In4HbIX
oOrnacTell HayK1 U pealbHON
KU3HU, UHTEpIpEeTalus
MIOJIy4YEHHBIX PE3y/IbTaTOB

103

IIpuMeHeHne HEpaBEHCTB K
PELICHNIO MaTEMAaTUYECKUX
3ajad ¥ 3a/1a4 U3 pa3In4HbIX
oOnacTell HayKu U peaJlbHON
KU3HU, UHTEpIpETalus
MIOJIy4YEHHBIX PE3y/IbTaTOB

104

KonTtponsHast padoTa:
"CucreMbl palliOHAJIbHBIX,
MppaIOHAIBHBIX
MOKa3aTeNbHBIX U
JTOTapu(PMUIECKUX YpaBHEHUI'

105

PanvoHnanbHbIe ypaBHEHHS C
rapamerpamu

106

PanmonanbHbie HEpaBEHCTBA C
rapaMeTpamu

107

PanmoHanbHBIE CUCTEMEI C
rapaMeTpamu

108

HppauunonanbHble ypaBHEHMS,




HEpaBEHCTBA C [TapaMeTpaMu

HppanmoHaibHbIe CUCTEMBI C

109
napaMmeTpamu
110 IToka3arenbHbIE ypaBHEHU,
HEpaBEHCTBA C [TapaMeTpaMu
111 IToka3aTenbHbIE CHCTEMBI C
napaMmeTpamu
112 Jlorapudmudeckne ypaBHEHUS,
HEpaBEHCTBA C [TapaMeTpamMu
113 Jlorapudmudeckne CUCTEMBI C
napaMmeTpamu
114 Tpuronomerpuueckue
YpaBHEHUS € ITapaMeTpaMu
115 Tpuronomerpuueckue
HEpaBEHCTBA C [TapaMeTpaMu
116 TpuronomeTpuyecKkue CUCTEMbI
C mapaMeTpaMu
[TocTpoenue u uccnenoBanue
MaTEMaTHYECKUX MOJENEN
117 peanbHBIX CUTYALUM C
IIOMOIIIBIO YPABHEHUH C
napaMeTpamu
[TocTpoenue u uccnenoBanue
118 MaTEMaTHYECKUX MOJENEN

peaNbHBIX CUTYALUM C
IIOMOIIIBIO CUCTEM YPAaBHEHHM C




napaMmeTpamu

119

[TocTpoenue u uccnenoBanne
MAaTEeMaTHYECKUX MOJIENIEH
peanbHBIX CUTYALUM C
IIOMOIIIBIO CUCTEM YPAaBHEHHM C
rapamerpamu

120

KoHnTponsHas padora: "3anaqn
¢ mapameTrpamu”

121

[ToBTOpEHue, 06001ICHNE,
CHCTEMAaTH3aIlusI 3HaHWH:
"VpaBHenus"

122

[ToBTOpEHue, 06001ICHNE,
CHCTEeMAaTH3aInsI 3HaHH:
"VpaBHenus"

123

[ToBTOpEHue, 06001ICHNE,
CHCTeMaTH3allus 3HAaHUI:
"VpaBuenus. CucreMbl
ypaBHEHHUI"

124

[ToBTOpEHUe, 06001ICHNE,
CHCTEeMAaTH3aInsI 3HaHH:
"HepaBencrsa"

125

[ToBTOpEHue, 06001ICHNE,
CHCTEeMAaTH3aIus 3HaHUH:
"HepaBencrsa"

126

[ToBTOpEHue, 06001ICHNE,
CHCTEMAaTH3aIus 3HaHH:
"HepaBencrsa"

127

[ToBTOpEHUe, 06001ICHNE,




CUCTEMaTU3alUs 3HAHWUN:
"IIpousBoaHas u e€
npuMeHeHue"

128

[ToBTOpenue, o6oobIICHKE,
CHCTeMaTH3allus 3HaHUI:
"IIpousBoaHas u e€
npuMeHeHue"

129

[ToBTOpEHuUe, 06001ICHNE,
CHCTeMaTH3allus 3HAaHUI:
"IIpousBoaHas u e€
npuMeHeHue"

130

[ToBTOpEHuUe, 06001ICHNE,
CHCTEeMAaTH3aIs 3HaHUH:
"NuTerpan u ero npuMeHexue"

131

[ToBTOpEHue, 06001ICHNE,
CHCTEMAaTH3aInsI 3HaHH:
"OyHkuun"

132

[ToBTOpEHUe, 06001ICHNE,
CHCTEMAaTH3aIs 3HaHH:
"OyHkuun"

133

[ToBTOpEHue, 06001ICHNE,
CHCTEMAaTH3aIs 3HaHH:
"OyHkuun"

134

HToroBast KOHTpOJbHAS padoTa

135

HToroBast KOHTpOJbHAS padoTa

136

[ToBTOpEHue, 06001ICHNE,
cucTeMaTu3anus 3HaHu’

OBIIEE KOJIMYECTBO YACOB ITO

136

10




[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anredpa u Hauajga MaTEMaTHUYECKOTO aHalln3a, reoMeTpus. Airedpa u Hauajga MareMaTuueckoro ananuza. 10-11
KJIacChl: 0a30BbIN U yriyOneHHbId ypoBHU: yueOHuk / [II.A. Amumos, FO.M. Konsrun, M.B. Tkauésa [u ap.]. - 11-e uzna., ctep. -

Mockaga : [IpocBemenue, 2023. - 463, [1].

METOANYECKHME MATEPHUAJIBI JIUIAA YUUTEJIA

Metoauueckue pexomenaanuu(aropsl H.E.®enoposa, M.B.Tkauesa)

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbHI CETU UHTEPHET

* http://window.edu.ru/ DnektpoHHas OMOIHOTEKAa YUCOHUKOB M METOJIMYECKHX MAaTEPHUAJIOB

* http://www.math.ru Marepuaisl o matemMaTike B EquHOM KoJuTeKuK U(POBBIX 00pa30BaTeIbHBIX PECYPCOB
* http://www.bymath.ne t I'azeta «Matemaruka» M3natensckoro qoma «IlepBoe ceHTIOPs»

* http://www.uztest.ru 3agaun o reoMeTpun: HHPOPMAIIMOHHO-TTOMCKOBAsS CUCTEMa

* http://www.problems.ru KomnbrorepHas MaTeMaTHKa B IIIKOJIC



* http://school.msu.ru Matemaruka. [lIkona. byaymee. Caiit yuntens marematuku A.B. [lesr
* http://www.etudes.ru Marematrnueckoe 00pa3oBaHue: IPOIILJIOE U HacTosmIee. IHTepHeTOnO
IpernoaBaHuss MaTCMAaTHKH

* http://www.exponenta.ru ITopran Allmath.ru — Bcst maTemaTrka B OTHOM MECTe

* http://www.allmath.ru [MpuknagHas MaTeMaTUKa: CIPAaBOYHUK MaTEMATHUECKUX (OPMYJI, TP
* http://math.rusolymp.ru 3agausuk 11st HOATOTOBKH K OJIMMITHAaM 10 MATEMATHKE

* http://tasks.ceemat.ru 3anumarenpHas MmaTemMaTuka — OJIUMITHABI, UTPbI, KOHKYPCHI TIO MaT
* http://www.math-on-line.com Marematuueckue OIMMIHAIBI IS IIKOJLHUKOB

* http://www.olimpiada.ru Marematnyeckue oaMMIHALAbI K OJIMMITHAIHbIC 3aJaUH



