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HOACHUTEJBbHASA 3AIINCKA

VYuebHblil Kypc «Anredpa W Havajsa MaTeMaTHUYeCKOro aHAIM3a» SBISETCS OJHUM U3 Hamboiee
3HAYUMBIX B IMPOrpaMMe CpedHero ooOmero o0pa3oBaHHsA, IMOCKOIbKY, C OJIHOM CTOpPOHBI, OH
o0ecrneurnBaeT UHCTPYMEHTAIbHYIO 0a3y AJIsl U3yUYEHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi
CTOPOHBI, (POPMHUPYET JOTHYECKOE U a0CTPAKTHOE MBIIUICHNE 00y4aroIuXcs Ha YPOBHE, HEOOX0IUMOM
IUIE OCBOEHUSI MH(POPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH M JAPYI'MX IUCHUIUIMH. B
pamMKax JaHHOTO y4eOHOro Kypca oOydaroliuecs OBJaJCBAlOT YHHBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas GOpMyIHpyeT CBOU JTOCTHKEHHUS B MaTeMaTHUECKOi dopme.

Y4eOublif Kypc airedpbl W Hayal MaTEeMaTHMYECKOTO aHajiu3a 3aKJaJbIBaeT OCHOBY JUIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (U3UKU, XUMHH, OWOJIOTMM, NMOHWMAHHMS OCHOBHBIX TEHJCHIIMN
pa3BUTHS HSKOHOMHKHM U OOIIECTBEHHOM >KU3HHU, IIO3BOJSIET OPHUEHTUPOBATHCI B COBPEMEHHBIX
UM(@POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO WCIOJIb30BaTh UX JJS JaIbHEUIIero
o0Opa3oBaHMsl U B TNOBCEIHEBHOH >XM3HU. B TO ke Bpems oOBlajeHHE aOCTPAKTHBIMH U JIOTHUECKU
CTPOTUMH KOHCTPYKLHMSMHU ajreOppl M MaTeMaTH4YeCKOro aHaju3a pa3BUBACT yMEHUE HaXOAWTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTHMHHOCTH, JOKAa3bIBaThb YTBEP)KICHHUS C MOMOULIbI0 MHAYKLUU U
paccyxaaTh JeAyKTUBHO, HCIIONIb30BaTh 0000IIEHNE U KOHKPETU3AIIHIO, a0CTparupoOBaHUE U aHAJIOTHIO,
(bopMupyeT KpeaTuBHOE U KPUTUYECKOE MBIILIICHUE.

B xome wu3ydeHuss ydeOHOro Kkypca «Anrebpa M Hadajla MaTEeMaTHYECKOTO aHAIHM3a»
o0ydJaromuecs: MOJIY4al0T HOBBIA ONBIT PEUICHUs MPHUKIAIHBIX 33/1a4, CAMOCTOATEIBHOTO TOCTPOCHHUS
MaTEeMaTHYECKUX MOJENEH peaabHbIX CUTYallui, MHTEPIIPETALUU MTOTYYCHHBIX PEIICHHI, 3HAKOMSITCS C
pUMepaMu MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJAE, HAyKe W HUCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VY4eOHbIil Kypc 00J1aJaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM ITOTEHIIMAIOM, KOTOPBIN peain3yeTcs
KakK 4depe3 yueOHBIN MaTepuan, CrocoOCTBYIOIUN (HOPMHPOBAHUIO HAYYHOIO MHPOBO33PEHHUA, TaK U
yepes crneunuky ydeOHOM NeATeNbHOCTH, TPEOYIoell MpOoAOIKUTEIbHON KOHIIEHTPAlMU BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJYyYEHHBIN pe3yJsIbTar.

B ocnoBe wMmeroauku oOydeHus anredpe M HayaJlaM MaTE€MaTUYeCKOro aHajiu3a JIeKUT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUsl.

B crpykrype yueOHOro kypca «AusreOpa M Hayaja MaTeMaTUYeCKOrO aHajIM3a» BbIIEICHBI
CIIEYIOINE COJIepKaTeIbHO-METOAuYEeCKIe TUHUM: «Yucaa U BeruuciaeHus», «OyHKIUU U TpapuKn»,
«YpaBHEHHUS U HEpaBeHCTBa», «Hauama maremarnueckoro ananusa», «MHOXecTBa M Jioruka». Bce
OCHOBHBIE COJIEPKATEIbHO-METOIMYECKNE JTMHUM M3Y4aloTCs Ha MPOTSHKEHUU JIBYX JIEeT O0y4eHHs Ha
YPOBHE cpesiHero o0I1ero oopa3oBaHus, €CTECTBEHHO JIOMOMHSASA JIPYT JIpyra U MOCTETIEHHO HACBIIIAsICh
HOBBIMU TeMaMH M pazjenaMmu. JlaHHbI y4eOHBbIM Kypc SBISETCS WHTEIPATUBHBIM, IOCKOJIBKY
o0beMHsIeT B cebe coJep)KaHue HECKOJIbKMX MaTeMaTHMYeCKHUX MAMCLUMILUIMH, TaKMX Kak aire0pa,
TPUTOHOMETPHS, MAaTEMATUYECKUI aHAJIN3, TEOPHUsS MHOXECTB, MaTeMaTudeckas joruka u apyrue. Ilo
Mepe TOro Kak oOydaroliuecs OBJaJeBaroT BCE Oosiee MIMPOKUM MaTeMaTHUECKUM ammapaTroM, Yy HUX
MOCJIEI0BATENbHO (HOPMHUPYETCS U COBEPIICHCTBYETCSI YMEHHE CTPOUTHh MAaTEeMaTHUECKYI MOJEIb
peasibHOM CUTYyalluH, IPUMEHATh 3HaHMSI, MOJTYYEHHbIE TPU U3YyYEHHH Y4eOHOTo Kypca, JUIsl pelIeHHs
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHON MaTeMaTH4YecKOM 3ajaud, a 3aTeM HHTEePHpPEeTHPOBATH CBOU
OTBET.

CopepxarenpHo-MeTOIMYEeCKass JHUHUS «Yuciaa M BBIYMCIEHUS» 3aBepluaeT (opMUpOBaHUE
HAaBbIKOB MCIOJIb30BaHUS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLJI0O HAYaTO HAa YPOBHE OCHOBHOT'O OOIIET0o
obpasoBanus. Ha ypoBHe cpenHero oouiero oopazoBanus 0co6oe BHUMaHUe yaesieTcs: POpMUPOBAHUIO
HaBBIKOB pallMOHAJIBHBIX BBIYMCICHUN, BKIIIOYAIOIUX B ce0s MCMOIB30BaHUE Pa3IMYHBIX (POPM 3amHcu
yyclia, YMEHUE JeNaTh NPUKHUIKY, BBINOIHATH NPUOIMKEHHBIE BBIUYMCICHUS, OIICHUBATh UYMCIIOBBIE
BBIpaXXEHUS, padoTaTh C MaTeMaTHMYeCKUMU KOHCTAaHTaMHU. 3HAKOMbIE OOydYaloIIMMCS MHOXECTBa
HaTypaJIbHbIX, LEJbIX, PAlUOHAJIBHBIX M JECHCTBUTENBHBIX YNCEN JOMOJHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4YHCEJ. B KaXIoM U3 3THUX MHOXECTB pPacCMaTPUBAIOTCA CBOMCTBEHHBIE €MY



cnienn(uIecKue 3aauu 1 ONepaIliu: JIeJIEHUE HaIEell0, OTIEPUPOBAHNE OCTATKAMU HAa MHOKECTBE IEJIbIX
qHcen, 0COOble CBOMCTBA pAIlMOHAIBHBIX M MPPALMOHAIBHBIX YHCEN, apu(MeTHUYecKue Oolepaluu, a
TaK)K€ W3BJICUCHHE KOPHS HATYpAJIbHOM CTENEHUM Ha MHOYKECTBE KOMIUIEKCHBIX 4HCeNl. braromaps
IIOCJIEI0BATEIbHOMY PACHIMPEHHUIO KPYyra HMCIOJIb3YEMbIX YMCEI U 3HAKOMCTBY C BO3MOYKHOCTSIMU HX
NPUMEHEHHS JJIsl PEUICHUs] pa3IMyHbIX 33134 (GOPMHUPYETCS MPEACTABICHHE O €AHMHCTBE MAaTEeMAaTHUKU
KaK HayKd U €€ poJId B MIOCTPOCHUHU MOJIEJICH PealbHOTO MUPA, IIUPOKO UCHOIB3YIOTCA 0000IIeHUE U
KOHKpETH3alus.

Jlunust «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcsl Ha MPOTSHKEHUH BCEro O0Oy4deHHs] Ha YpOBHE
cpenHero obmero o0pa3zoBaHus, MOCKOJIBKY B KaxI0M pazfene [IporpaMMbl mpeaycMOTpEeHO peleHue
COOTBETCTBYIOLIHX 3a1a4. B pe3ynbraTe oOyuaronmecs: OBIaeBAIOT Pa3IMYHBIMU METOJAMH PELICHHS
panMoHANbHBIX, HWPPALMOHAIBHBIX, TOKA3aTeNbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUUECKUX
YpaBHEHUH, HEPABEHCTB M CHUCTEM, a TAKXe 3a/Jad, coaepxaumux napamerpsl. [lonydeHHble ymeHHs
IIMPOKO HCHOJB3YIOTCS HpPHU HCCIEAOBaHUU (YHKIUN C MOMOLIBIO IMPOU3BOIHOM, NMPU pelIeHUU
MPUKIIAQJHBIX 33724 U 3a/1a4 Ha HaX0XJIeHHEe HAaUOOJIbIINX U HAMMEHBIINX 3HaUYeHUN QyHKuu. lannas
coJiepKaTeNbHasl JIMHUS BKIIOYaeT B ceOs Takke (OPMHPOBAHWE YMEHHH BBINONHATH PACUETHl 110
dbopMynaMm, peoOdpa3oBaHMs PALIMOHAIBHBIX, HPPAMOHATBLHBIX U TPUTOHOMETPHUECKUX BBIPAKEHUH, a
TaKk)K€ BBIPOKEHUH, COJAEpXKAIIMX CTeNneHW M Jjorapudmel. bnaromaps m3ydeHuio anreOpanyeckoro
MaTepuajia MPOWCXOTUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO MBIILIICHHS
oOyvaromuxcs, (HOpMUPYIOTCSI HaBBIKM JEIYKTHBHBIX PpACCY)KICHHH, pabOThl C CHMBOJIbHBIMA
(dbopMamu, IpeICTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPABEHCTB. Anredpa
npeniaraet 3pQeKTUBHbIE HHCTPYMEHTBI AJISl PEUICHHs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]ad,
HarJIsiJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTOoAMYECKas IMHUSA «DYHKIUU U TpadUKU» TECHO MEPEIIETACTCsl C IPYyruMU
JUHUSAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMbICIE 3alaéT MOCIEeA0BaTEIbHOCTh H3YyUCHUs
Matepuana. M3ydeHue CTENeHHOH, IOKa3aTeNbHOM, JOrapu@MUYECKOM U TPUTOHOMETPHUECKUX
(byHKIMH, UX CBOWCTB U rpa)MKOB, UCIOIb30BaHNE (DYHKIMA 7Sl PEIICHUS 3a/1a4 U3 IPYTUX y4eOHBIX
MIPEIMETOB U peasbHOM ’KM3HU TECHO CBSI3aHO KaK C MaT€MaTUYECKUM aHAJIM30M, TaK M C PElICHUEM
ypaBHeHMH U HepaBeHCTB. llpu 3Tom Oomblnoe BHHMMaHHe Yyxaensercs (OPMHUPOBAHUIO YMEHUs
BBIpaXKaTh (GOpMyllaMU 3aBUCHMOCTH MEXKAY Pa3IUYHBIMU BETUYMHAMHU, UCCIIEOBATH IMOTYYCHHBIE
GyHKIMHM, CTpOUTh UX rpaduku. Marepuan 3Toil cojep)kaTelnbHOW JIMHUM HAlleJIeH Ha pa3BUTHE
YMEHHUH U HaBBIKOB, MO3BOJISIOUINX BBIPAXXaTh 3aBUCHUMOCTH MEX/ly BEIMYMHAMU B pa3Iu4HON (popme:
aHaluTU4Yecko, rpaduueckoii u  croBecHOWM. Ero wu3ydeHue  cmocoOCTBYET  pa3BUTHIO
AITOPUTMUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OOOOLICHMI0O M KOHKpPETH3allMM, HCHOJIb30BAHUIO
AHAJIOTUH.

CopepxarenpHass juHMS «Havama MaTemMaTHMUecKoro aHaius3ay I[O3BOJSIET CYIIECTBEHHO
pacIMpUTh KPYr Kak MaTeMaTUYECKUX, TaK M MPHUKIAAHBIX 3a7a4, JOCTYIMHBIX 00YJaroIIUMCs, TaK KaK
y HUX TOSBIISAETCS BO3MOXHOCTh CTPOUTH TPAPUKHU CIOKHBIX (DYHKIUN, OMPEAeNsaTh UX HauOOIbIINE U
HauMEHbBIINE 3HaYEHUsI, BBIUUCIIATH MJI0MAAN GUTYp U 00BbEMBI T€J, HAXOJUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasg colep)kaTenbHas JIMHUS OTKPBHIBAET HOBBIE BO3MOXHOCTH IOCTPOEHUS
MaTeMaTUYECKUX MOJENEeH pealbHbIX CHUTYyallMi, TO3BOJIIET HAXOJUTh HAWJIydlllee pEIICHUE B
NPUKJIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOr0 aHajlin3a CIIOCOOCTBYET Pa3BUTHUIO aAOCTPAKTHOTO, (HOPMATHHO-TOTUYECKOTO |
KpEaTUBHOT'O MBIIUIEHUS, JOPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEeMaTUKH B
HayKe, TeXHHKE U UcKyccTBe. OOyyaronyecs y3HaOT O BBLAAIONIIUXCS pe3ysibTaTax, MOJyYeHHBIX B X0/1€
pa3BUTUS MaTEMATHKHU KaK HAyKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOoMYeCcKass JUHUS «MHOXECTBa W JIOTMKa» BKJIIOYAeT B ce0s 3JIEMEHTHI
TEOpUH MHOXKECTB M MaTeMaTHYEeCKOW JIOTMKH. TeOopeTHKO-MHOXKECTBEHHbIE IMPECTABICHUS
MIPOHU3BIBAIOT BECh KypC INKOJIHHOW MaTeMaTHKW W TpeljiaraloT HauOojee YHUBEPCAIbHBIA SI3BIK,
00BbETUHSIOMINI BCE pa3/ieibl MAaTEMaTUKH U €€ MPUIIOKEHHUH, OHU CBSI3bIBAIOT Pa3HbIE MaTEMAaTHUYECKHE



JUCLUUIUIMHBI U UX MPUIOKEHHS B equHoe 1enoe. [1o3ToMy BakHO JAaTh BO3ZMOXKHOCTH 00ydaromieMycs
IIOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHON MAaTE€MaTMKU W HCIIOJIB30BAaTh €ro st
BBIPAKEHUS CBOUX MbICIEH. J[pyruM Ba)KHBIM IIPU3HAKOM MAaTEMAaTHKH KaK HAyKH CICAYET IPHU3HATh
CBOWCTBEHHYIO €l CTpPOrocTb OOOCHOBaHMH M CIEIOBaHME OINPEIECIEHHBIM IpaBUIAM IOCTPOECHHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMHU MAaTeMaTHYECKOW JIOTHMKH CIIOCOOCTBYET pa3BHTHUIO
JIOTHYECKOTO MBIIIJICHUsI OOYYaloUIMXCs, TO3BOJIIET UM CTPOMTH CBOM PACCYXJIEHUS Ha OCHOBE
JIOTHYECKUX MPaBui, (POPMHUPYET HABBIKA KPUTUYECKOI'O MBIIIIJICHHUS.

B yuebHOM Kypce «AnreOpa M Hayajga MaTeMaTHYECKOro aHajiu3a» IMPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIIMPOBAaHMs, KOTOpbIE MPHU3BaHbl CIIOCOOCTBOBaTh (POPMHPOBAHUIO HABBIKOB
IIOCTPOCHHUsI MOJEIEH pPEANbHBIX CUTYallUd, HMCCIEHOBAHUSA ITUX MOJEIEH C IOMOILIBIO amnmnapara
anreOppl U MaTeMaTHUYECKOI'0 aHalIW3a, MUHTEPIpPETAlUU MOJYYEHHBIX pe3ysibTaroB. Takue 3amaHus
BIUIETEHBl B K&KIbIH M3 PA3/eloOB MPOrpaMMbl, MOCKOJIBKY BECh MaTepuan y4yeOHOro Kypca LIMPOKO
UCIOJIB3YETCSl I PELICHUs NPUKIAIHBIX 3ajgad. [Ipu penieHMHM pealbHBIX INPAKTUYECKUX 3alad
o0yyJaromuecs pa3BUBalOT HAOIIOJATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
WCIOJB30BAaTh  AHAJIOTHIO, O0000IaTh ¥ KOHKPETH3UPOBATh Mpobiemy. JlesATenbHOCTh 1O
(OpMHPOBAHNIO HABBIKOB PEIICHUS MPUKJIAIHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCe U3YUYEHUS BCEX TEM
y4eOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIHU3ay.

Ha m3ydenne ydeOHOTO Kypca «Anredpa m Hadajga MaTeMAaTHYECKOTO aHAIA32» OTBOAMTCS 272
yaca: B 10 kiacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacos (4 yaca B HEZIEINIO).
COJEPKAHUE OBYYEHUA
10 KJIACC

Yucna v BbIYMCICHUSA

Pammonanbheie  yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JApPOOHM, TPOLEHTH, OECKOHEYHBIC
nepuoaudeckue apodu. Ilpumenenue apoGeil M NPOLIEHTOB AN pELICHUsS NPUKIATHBIX 337ad U3
Pa3IMYHBIX OTpACiIel 3HAHUN U pPealbHON KU3HU.

JlelicTBUTENbHBIC YnCIa. PanimoHambHbIe M HPPALMOHAIBHBIC YHCIa. Apru(MeTHIeCKHe Onepanuu
C JIEHCTBUTEJIbHBIMU YUCIaMU. MOJynb JIEWCTBUTENBHOIO 4Mcia U ero cpoiicTBa. [IpubmmxéHHbIE
BBIYHCIICHMS], TIPaBUIJIa OKPYIJIEHNUS, IPUKKJIKA U OLIEHKA PE3yJIbTaTa BBIUYMCIICHUH.

Crenensb ¢ 1nenbiM nokazateneM. bunom Herorona. Vcrnonb3oBanue moaxoasiiei Gopmsl 3arucu
NEHUCTBUTENBHBIX YUCEN JUISl pELICHUs] TPAKTUYECKUX 3a]1a4 U MIPEJICTAaBICHUSI JTaHHBIX.

ApudmeTrueckuii KOpeHb HaTypalbHOW CTENEHH U €r0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
IIOKAa3aTeJIEM.

Jlorapugm ymncna. CBoiicTBa sorapudma. /leciTuuHble U HaTypaJIbHbIE JIOTapU(PMBI.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa U TOXJIECTBEHHBIE PpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHUS. PaBHOCUIIbHbBIE
YpaBHEHUs U ypaBHEHUs-CIeACTBUA. HepaBeHCTBO, pelieHne HepaBEeHCTBA.

OCHOBHBIE METOJBl PEIICHUS MLEJIbIX M JpOOHO-pAllMOHATBHBIX YPAaBHEHUH W HEPABEHCTB.
MHorouneHns! OT OAHOU IEPEMEHHOMN. [leieHne MHOro4YeHa Ha MHOTO4YJIEH ¢ ocTaTKoM. Teopema besy.
MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAINX CTENIEHH U KOPHH.

WppanmonansHble ypaBHeHNsA. OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX YPABHEHU.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBaHue BbIpaxKeHHH, CoepKaLUX JOorapru(MBbI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI pEUICHUS JIOTapU(PMUIECKUX YPAaBHEHUH.

OcHoBHBIE ~ TpuUroHomerpudeckue  (opmynsl.  [IpeoOpa3zoBaHne  TPUTOHOMETPUUYECKHUX
BbIpaXKEHUI. PelieHne TpuroHoMeTpuuecKux ypaBHEHU.



PemreHne cucreM JIMHEHHBIX ypaBHEHUN. Marpuna CUCTEMBl JIMHEHWHBIX YPaBHEHUM.
Omnpenenurens MaTpulpl 2X2, €ro reOMETPUYECKU CMBICI U CBOWMCTBA, BBIUMCIEHHE €r0 3HAYEHUS,
IIPUMECHEHHUE ONPENCIIUTENs Ul PEUICHUS CUCTEMBI JIMHEHHBIX ypaBHEHUH. PelleHne NpHKIagHbIX
3a/1a4 ¢ TIOMOIIBIO CUCTEMBI JMHEWHBIX ypaBHEeHUN. MccnenoBanue nocTpOEHHOM MOJEIHN € IIOMOIIBIO
MaTpull ¥ ONPEICIIUTEIICH.

IlocTpoeHHe MaTeMaTU4EeCKUX MOJEIEH pEeaJbHOM CHUTyallud C IIOMOIIBI0 YPAaBHEHUU U
HepaBeHCTB. lIprMeHeHne ypaBHEHMI UM HEPaBEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a]ad U 3a1ad U3
pa3nuyHbIX 001acTel HAyKU U peaIbHOM KU3HHU.

DOYyHKUNH U TPaPUKU

@Oynkius, cnocoOsl 3aanus QyHKmH. B3anmuo oOparabie GpyHkiun. Kommosumus ¢yHKIM.
I'padux Gpynkumu. DnemenTapHbie npeoOpa3oBaHus rpadukoB GyHKINH.

OOnacte omnpeneneHuss U MHOXecTBO 3HaueHMH ¢yHkumu. Hymum ¢ynkumu. I[IpomexyTku
3HaKonocTosHCTBA. Y&THhle UM HeuérHble OGyHkuuu. Ilepuognueckue Qynxkuuu. IIpomexyTku
MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMbI QyHKIIMU. Hanbonplee 1 HauMeHblIee 3HaYeHUs
(GyHKINU Ha TPOMEKYTKE.

JIuHeliHast, KBaJpaTHuHas U JApOOHO-IMHENHas (QYHKUMU. DJIEMEHTApHOE HCCIIEAOBAaHUE U
IIOCTPOEHHE UX I'PaUKOB.

Crenennast GyHKIHUS C HATYpAIBHBIM U IENBIM MoKa3ateneM. E€ cBolicTBa u rpaduk. CBoiicTBa u
rpaduK KOpHS N-Oi CTeNeHH KaK QYHKIIUH 0OpaTHOM CTETIEHU C HATYPaJbHBIM ITOKa3aTEeIIeM.

IlokazarenbHass U Jjorapupmuueckas (QyHKIMM, MX cBOMcTBa M rpaduku. Mcnoabp3zoBaHue
rpaduKoB pYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpudeckass OKpY)KHOCTb, ONpPEACICHUE TPUTOHOMETPUYECKHX (DYHKIMIA YHCIOBOTO
apryMeHTa.

OyHKIMOHANbHBIE 3aBUCHUMOCTH B peaJlbHBIX Ipoleccax M sBIeHHSX. [I'paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTteMaTH4eCKOro aHajmu3a

IlocnenoBaTenbHOCTH, CIIOCOOBLI 3amaHMs IOCJIeqoBaTeIbHOCTEH. MeToa MaTeMaTH4YeCKO
UHAYKIMM. MOHOTOHHBIE M OIpPaHUYEHHBIE IOCIEAOBATENbHOCTU. VcTOpHs BO3HUKHOBEHMS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMerpuueckas nporpeccuu. beckoHedHo yObIBaromasi reoMeTpudeckas
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKON mporpeccuu. JIMHEWHBIA U
9KCIIOHEHIMAIBHBIA pocT. Yucno e. @opMyiia ClI0XKHBIX IPOLEHTOB. Mcnonp30BaHne IpOrpeccuu s
pELIEHNs PEANIbHBIX 3aJa4 IPUKIIAIHOTO XapaKTepa.

HenpepriBable ¢yHKIMHM UM uX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI TpapUKOB (PYHKIIMM.
CpoiicTBa (YHKIMI HENmpephIBHBIX Ha OTpe3ke. MeToj HMHTEpBaJOB MAJisl pPELICHUS HEPaBEHCTB.
IIpuMeHeHHe CBOWCTB HETIPEPBIBHBIX (DYHKIMMN 7S peleH s 3a/1au.

IlepBas u BTOpas npousBoaHble QyHKIUHU. OnpeaeneHue, FreoMeTpUUecKUuil 1 PU3MUECKUIl CMbICIT
MPOU3BOHON. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIHH.

[IpousBonubie 31emMeHTapHBIX GYyHKIUH. [Ipon3BoaHas cymMMbl, MPOU3BENEHHUS, YACTHOTO U
KOMIO3ULIUH (DYHKITHH.

MHoxkecTBa M JTI0OTHKA

MHoO)kecTBO, Olepaly HaJ MHOXKECTBAMH M HX CBoWcTBa. Jlnarpammel Oitnepa—BenHa.
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOIO arapara JijIsl ONMCaHUs peabHbIX MPOIECCOB U SBIICHUH,
IIPU PELICHUH 33124 U3 JPYTUuX YU4eOHBIX IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTH4eCKOTO OOBEKTa, CIEICTBUE, J0KA3aTeNIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJIACC
Yucia v BbIYUCTICHUA



Harypanbubie u nensie yucna. [IpuMeHeHre mpu3HakoB ASTUMOCTH LENbIX YHUCEN, HAnOOIbIIUI
obmwmit nenmurens (nanee — HOJl) n Hammenbiee obmee kpatHoe (manee — HOK), ocraTtkoB mo Momyio,
anroputma EBKnuaa s penieHus 3a1ad B [ENIbIX YACIax.

KomruiekcHpie uncna. Anrebpanyeckass 1 TPUTOHOMETpHYecKass (POpPMbI 3alIUCH KOMILIEKCHOTO
yrcaa. ApudmMeTrnueckue onepaniy ¢ KOMIUIEKCHBIMU YnciaMu. M300pakeHne KOMITJIEKCHBIX YHCEN Ha
KOOpAMHATHOU IIocKOCTH. Popmyina Myaspa. KopHu N-oif creneHM M3 KOMIUIEKCHOIO YHCIIA.
[IpuMeHeHre KOMIUIEKCHBIX YMCeN ISl pelleHus (PU3HUeCKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHsI M HEPABEHCTBA

Cucrema U COBOKYIHOCTb YPaBHEHHW W HEPABEHCTB. PaBHOCUIIBHBIE CHUCTEMBl M CHCTEMBbI-
ciencTBys. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKHX ypPaBHEHUH C TOMOIIBI0 TPUTOHOMETPHUYECKOMN
OKPY’KHOCTH. Perienre TpuroHoMeTpu4ecKux HEPaBEHCTB.

OcHOBHBIE METObI PELICHUS TOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHbIE METOJIbl PELICHUS CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapU(PMHUUECKUX YPAaBHEHHI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHMYECKHUX 3a7a4d U 3a7a4d u3
pa3MYHBIX 001aCTel HAYKH U PEeATbHOM KU3HHU, HHTEPIPETAIUs OTYISHHBIX Pe3yJIbTaToB.

DOYyHKUMH U TPaPUKU

I'paduk xommosunmu ¢yHkiuil. ['eomerpuueckue oOpa3pl ypaBHEHHH U HEPAaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpauKH.

I'padmyeckue MeTonbl pellieHUS ypaBHEHHUH M HepaBeHCTB. ['paduueckue MeToAbl pelieHus
3a/1a4 ¢ mapaMeTpaMH.

Hcnons3oBanue rpadukoB (yHKIUI JUIs MCCIEN0BAaHUS MPOLECCOB U 3aBUCUMOCTEN, KOTOPbIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYIUX YyUeOHBIX MPEIMETOB U peaIbHON KU3HHU.

Havaja maTeMaTH4eCKOro aHaJmu3a

[IpuMeHeHHe TNPOU3BOAHOM K HCCIEAOBaHHIO (YHKIUH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYECHUN HEMPEPHIBHON (DYHKIIMH HAa OTPE3KE.

[IpuMeHeHne NpON3BOIHOM ISl HAXOKICHUS HAWIYYILIEro peleHUs B IPUKIAAHBIX 3a1a4ax, Uil
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHHUs MpoLecca, 33JaHHOro (hopMyIoi WK TpapuKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3Hble aneMeHTapHbIX ()yHKITHHA.
[IpaBuiia Hax0XA€HUS IEPBOOOPAZHBIX.

NHurerpan. I'eomerpudeckuil CMBICI HMHTErpana. BeluucieHue Onpenes€éHHOro HHTErpaja Io
dbopmyne Hetotona-JIeitbuua.

[IpumeHeHne wuWHTErpajga JUIsl HaxOXJAEHHUS IUIomaned IUIOCKMX ¢Guryp u  o0bEMOB
r€OMETPUUYECKUX TEIl.

[Ipumepsl pemienuit auddepeHnnanbHbBIX ypaBHEHUH. Marematudyeckoe MOJETMPOBAaHUE
peanbHBIX MPOLECCOB C MOMOILBIO AU(PepeHIINaTbHbIX YPaBHEHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJHEIO
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMM OOYYaIOUIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOro O00IlecTBa, MPEACTaBICHHE O MaTeMaTUYeCKUX OCHOBaxX (YHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBIECHUH, MpoLeLyp TIpa)kIaHCKOro oOIiecTBa (BBIOOPHI, OMPOCHI U JPYroe),



YMEHHE B3aMMOJCHCTBOBATH C COIUATHHBIMH HHCTHUTYTAMH B COOTBETCTBHH C UX (DYHKIUIMU U
Ha3HAUYCHHEM,;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXKTAHCKOW HMJICHTUYHOCTH, YBOXCHHUS K IMPOILIOMY U
HACTOSIIEMY POCCUWCKOM MAaTE€MAaTUKH, LIEHHOCTHOE OTHOLICHHE K JIOCTHIKECHUSM POCCUUCKUX
MAaTEMaTUKOB M POCCUHCKOM MAaTeMaTUYECKOW IIKOJIbI, MCIIOJb30BAHUE ITUX JOCTUKEHHUU B JAPYIHUX
HayKax, TEXHOJIOTHAX, chepax YKOHOMUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE IyXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapojaa, c(hopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOr0 MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUM HAyKu U
JEeSATENbHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOSHUE YCTOMYUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

3CTETHUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ACTETHUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, pEHICHHWH, PACCYXICHHU, BOCIPHUUMYMUBOCTh K MATEMATHYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATH MAaTeMAaTUYECKHWE 3HAHHUA B HMHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro 00pa3a JKHW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOC IMHTaHUE,
cOamaHCUPOBAHHBIM PEKUM 3aHATHH W OTABIXA, PEryispHas (U3WUecKas aKTUBHOCTH), (U3NUYECKOE
COBEPIICHCTBOBAHUE MPH 3aHITHUAX CIIOPTUBHO-0310POBUTEIILHON JESATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYIYy, OCO3HAHHE IIEHHOCTH TPYAOJII0OUs, WHTEpPEC K Pa3IU4HbIM cdepam
poecCHOHATLHON JEATCIbHOCTH, CBS3aHHBIM C MAaTEMATHKOW W €€ TPUIIOKEHUSMH, YMCHHE
COBEpIIaTh OCO3HaHHBIA BHIOOp Oynymiel mnpodeccud U pearn30BHIBATH COOCTBEHHBIC YKU3HEHHBIC
IUIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHUYECKOMY OOpa3OBaHUI0O M CaMOOOPa30BaHHUIO Ha
MPOTSDKCHUM BCEH JKU3HHM, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEIICHUM TMPAKTHYECKUX 3ajad
MAaTeMaTUYECKON HaINpPaBICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJOTHYECKON KYJIbTYpPhI, TOHUMAHUE BIUSHUS COIIMATIbHO-9KOHOMHYECKHIX
MPOIIECCOB HAa COCTOSTHUE TPUPOTHON M COLMATBLHON Cpelbl, OCO3HAHHE TJI00aJbHOTO XapaKTepa
AKOJIOTUYECKUX MPOOJIeM, OpUEHTAIMSI Ha TPUMEHEHUE MaTeMaTUUeCKIX 3HAaHUM /I peleHus 3a71a4 B
o0JacTu OKpYXaroliel cpenbl, MIaHUPOBAHUE MOCTYNKOB U OLIEHKH MX BO3MOXKHBIX MOCIEICTBUN s
OKpY’Karolllen cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl U OOIIECTBEHHOW MPAKTUKH, MOHMMAaHWE MAaTeMaTUYeCKOW HayKu Kak cgepbl UeIoBEeYECKOM
NEeSATEIBbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTU JUISl Pa3BUTHS IIUBUIIM3ALIMM, OBIAJEHUE S3BIKOM
MaTeMaTUKU U MaTEMaTUYECKOU KyJIbTYpOl KaK CPEJACTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH
MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCTh WHIUBUIYAIbHO U B TPYIIIIC.
METANIPEJIMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornueckue AeMcTBHSA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTUYECKHX OOBEKTOB, TOHSTHM,
OTHONIICHUH MEXAYy TOHATUAMHU, (HOPMYIHUPOBATH OMpPENENCHHUS TOHSATHH, YCTaHABIMUBATH
CYUIECTBEHHBI TpPHU3HAK KIACCU(PUKAIMU, OCHOBAHHS NS OOOOIICHHWS W CpaBHEHHS, KPUTEPHH
MPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh, (OpMyIupoBaTh W MNPeoOpa3oOBBIBATH CYXKACHUSA: YTBEPAWTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE,



BBISIBJIATh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTHU, B3aUMOCBS3U M MPOTHBOPEYHs B (aKTax, JaHHbBIX,
HAOMIOACHUSAX M YTBEPXKICHUAX, NpeAjaraTb KPUTEPHUH IS BBIIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JienaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITENIBHO J0KA3aTEJbCTBA MAaTEMATUYECKUX YTBEPKICHHUM (IIpsiMble U OT
MIPOTUBHOT0), BBICTpaMBaTh apryMEHTAlLlUI0, MPUBOIAUTH IMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CIOCO0 perieHus yuyeOHOW 3afaud (CpaBHUBATh HECKOJBKO BapHUaHTOB PEIICHHUS,
BbIOMpATh HanOoJIee MOIXOASIINI ¢ Y4ETOM CaMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

WCIOJIb30BAaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUs, (GOpMyIHpOBaTh
BOIPOCHI, (PUKCUPYIOIIHE TPOTUBOpPEUHE, MPOOIeMy, YCTaHABIUBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO ITO3ULIMIO, MHEHUE;

IIPOBOAUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEI0OBAaHUE 10 YCTAHOBJICHUIO
OCOOCHHOCTE MaTeMaTHYeCKOro OObEKTa, SBJICHMS, MPOIECcCa, BBIIBICHUIO 3aBUCUMOCTEH MeEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOLIECCAMU;

CaMOCTOSITENTFHO (OPMYJIMPOBaTh OOOOUICHHS H BBIBOABI IO pE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOACHNS, WCCIEIOBAHUSA, OLCHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX pPE3YJIbTaTOB, BBIBOJOB W
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLIECCA, a TAKKE BBIABUIATH IPEAMNOJOXKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBIBJIATH JeuuuThl HHOpMALMM, AAHHBIX, HEOOXOIMMBIX JJIsi OTBETAa Ha BOMPOC M JJs
peuieHus 3a1a4u;

BBIOMPATh WH(POPMAIHIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBAThH, CHCTEMATH3UPOBATh
Y UHTEPIPETUPOBATh NH(OPMALIUIO PA3IUYHBIX BUJOB U (POPM NpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh HMH(OpMAINIO, MPEJICTaBIATh €€ B pPa3IUYHBIX (OpMax, HUIUIIOCTPUPOBATH
rpapuyuecky;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYIMPOBAHHBIM KPUTEPHUSIM.
KoMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA

Oo0menne:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSAMH U IIENSAMHU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/1y PELIeHMs 3a/1a4l, KOMMEHTHPOBATD MTOJIyY€HHBIH pe3ybTaT;

B X0JIe 00CYKIECHHUS 33aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbl, IpOoOIeMbl, peraeMoit
3a/la4M, BBICKA3bIBATH HJIEH, HALIECJICHHBIE HA IIOMCK PEIIEHUS, CONOCTAaBJISATh CBOM CYXACHHS C
CYXKACHUSIMH JpPYTUX YYaCTHUKOB JUaNora, OOHApyKWBaTh pa3jIMYU€ U CXOJCTBO NO3MUIMHA, B
KOPPEKTHOI (opMe GopMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAXKECHHUS;

MIPEACTABIATh PE3YyNbTAaThl PEUIEHMWS 3a7aud, OJKCIEPUMEHTA, MCCIEA0BaHUsA, IPOEKTa,
CaMOCTOSITENIHO BBIOMpaTh (POpMaT BBICTYIJICHHS C YYETOM 3aad IMpe3eHTAlud M OCOOEHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranmu3anus:

COCTABIISATH IUIAH, AJITOPUTM pEIIeHUs 33/1a4H, BEIOUPATh CLIOCO0 PELIeHUs ¢ YIETOM UMEIOIINXCS
pPECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:



BJIaJIeTh HAaBBIKAMHU I1O3HABATEIbHON pEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUI M
MBICITUTENIBHBIX TIPOIIECCOB, WX PE3yIbTAaTOB, BIAJETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJIS
rpoliecca U pe3yibTaTa peleHrs MaTeMaTHIeCKON 3a1a4y;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh IIPU PEIICHUH 33Ja4d, BHOCUTH
KOPPEKTHBBl B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAWICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUAM, OOBACHATH MPUUYUHBI JOCTHUKCHUS WU
HEJOCTHKEHHSI PEe3y/lbTaTOB JESTENbHOCTH, HAaXOIUTh OIIMOKY, aBaTh OLEHKY MNPUOOpPETEHHOMY
OTBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MMOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAaH/HON ¥ HHIMBUyaTbHOU PaOOTHI IIPU PEIICHUU
y4eOHBIX 3a/1a4, IPUHUMATh 1I€JIb COBMECTHON EATEIbHOCTH, IIIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThl, pacrmpenensTh BUABI pabOT, TOroBapUBaThCs, OOCYXKIaTh MPOIECC U pPe3yabTaT paboThl,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CykaACHHS, 0OMEH MHEHUM, «MO3TOBBIC IITYPMbI»
U WHBIE), BBIIOIHATH CBOIO 4YacTh PabOThl W KOOPIAMHUPOBATH CBOW JEHCTBUS C OPYTMMH UJCHAMH
KOMaH/bl, OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUNA MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHHUKAMH B3aUMOJICHCTBUS.

MHNPEAMETHBIE PE3YJIbTATHI

K xonny o06yuyenus B 10 kiacce oOyyaromuiics NOTyYUT CIEAYIOLUE MPEIMETHBIE PE3yIbTaThl
M0 OTAENBHBIM TeMaM pabouell mporpaMMbl y4eOHOTo Kypca «Anredpa M Hadala MaTeMaTUYeCKOTO
aHaIM3a»:

Yuciaa v BBIYUCTICHUSA:

cBOOO/IHO OMEPUPOBATh MOHITUSIMH: PALIMOHAIBHOE YUCIIO, OECKOHEUHAas mepuoaudeckas Apoosb,
MPOLIEHThI, UPPALMOHAIIBHOE YMCIIO, MHOXECTBA PAlMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN, MOJYJIb
JIEHCTBUTEIILHOTO YHCIIA;

MPUMEHATHh APOOM U TPOIEHTHI ISl PEHICHHS TMPUKIATHBIX 3a7a4 U3 Pa3IUYHBIX OTpaciei
3HaHUH U PEaJbHOMN KU3HU;

MIPUMEHSTh TPUOTIKEHHBIC BBIYUCICHUS, TPABUJIa OKPYTIECHUS, MPUKUAKY U OLIEHKY pe3yibTara
BBIYHCIICHHI,

cBOOO/IHO ONEpPUPOBATh MOHATHEM: CTENEHb C IIEJIBIM MOKA3aTeleM, UCIOIb30BaTh MOAXOASIIYIO
(dhopMy 3amucH IEHCTBUTENBHBIX YHCEI AJISl PeIeHUS MPaKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apUPMETHUUECKUN KOPEHb HATYpalIbHOM CTETIEeHU;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: JIOTapU(M YUCIIA, TECATUYHBIC U HATYpaAJIbHBIC JTOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa,

ONEPUPOBATH MOHATUAMU: APKCUHYC, AaPKKOCUHYC U ApKTAHI'E€HC YUCIOBOIO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA:

CcBOOO/JIHO ONEpUPOBATH MOHATHSAMH: TOXAECTBO, ypaBHEHHE, HEPAaBEHCTBO, PaBHOCHIIbHBIE
YpaBHEHUS U YPABHEHUS-CJIE/ICTBHS, PABHOCUJIbHBIE HEPABEHCTBA;

MIPUMEHSITh Pa3IUYHbIE METOBl PEIICHUS! PAIIMOHAIBHBIX U JPOOHO-PAIIMOHATBHBIX YPaBHEHHIH,
MPUMEHSATHh METOJI HHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB;

cBOOOJHO ONEpUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHON NMEPEMEHHOMN, MHOTOUWIEH C LEIbIMU
kod¢dulmeHTaMi, KOPHA MHOTOWICHA, IPUMEHSITh JeJIieHHe MHOTOUYJIeHa Ha MHOTOUYIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera niis permenus 3anad;

CcBOOO/JIHO ONEpUPOBATH MOHATUSMHU: CUCTEMA JIMHEWHBIX YpPaBHEHMH, MaTpHIla, ONpPEIeIUTEIh
MaTpuilpl 2 X 2 U €ro reOMETPUYECKUN CMBICH, HUCMOJIb30BATh CBOMCTBA ompenenuTens 2 X 2 s
BBIUMCIICHHS €r0 3HAYCHUS, IPUMEHATD ONPEICIUTENN I PELICHHUS! CUCTEMBI JIMHENHBIX YPaBHEHU,
MOJEJIMPOBATh PEAIbHBIE CUTYallUM C IIOMOLIBK) CHUCTEMBI JIMHEWHBIX YPAaBHEHHM, HCCIEI0BATH



MIOCTPOCHHBIE MOJIENIM C TOMOILIBIO MATpPHIl U ONpeAeTHTE]eH, HMHTEPIPETUPOBATH IOJYYCHHBIH
pe3yibTar;

HCIIOJIh30BaTh CBOMCTBA JIEUCTBHUI C KOPHAMH JIJIsl IPeOOPa30BaHUs BHIPAKCHUH;

BBINOJIHATE [IPE0OpPa30BAHUs UYUCIIOBBIX BBIPAKEHHUM, COAEPIKAIIMX CTENEHU C pallMOHAJIbHBIM
[I0Ka3aTeleM;

MCIOJIB30BATh CBOMCTBA JIOTapu(pMOB JIsl TpeoOpa30BaHus JTOrapu(PMUIECKUX BBIPAKCHU;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: HPpPALUOHANIbHbIEC, [OKa3aTelbHble U JIorapupMHUUECKue
YpaBHEHMsI, HAXOAUTh UX PELICHUs C IIOMOLIbIO PABHOCUIIBHBIX IIEPEXO0/10B UM OCYLIECTBIISISI IPOBEPKY
KOpHE;

MIPUMEHSATD OCHOBHBIE TPUTOHOMETPUYECKHE bopMyIBI ini:| npeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKCHHUIA;

CBOOOJHO OIEPUPOBATH IMOHATHEM: TPUTOHOMETPUUECKOE YpAaBHEHHE, IPUMEHATh HEOOXOIUMbIE
(bopMyIIbl ISl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICIMPOBATh peajbHbIE CUTYallMH Ha S3BIKE alreOpbl, COCTaBIATH BBIPAKEHHS, ypaBHEHHS,
HEpAaBEHCTBA 110 YCJIOBMIO 33Jaud, MCCIEA0BATh MOCTPOCHHBIE MOJENIN C MCIOJIb30BAaHUEM arrapara
anreopsl.

DOYyHKUMH U TPpapuKu:

CBOOOJHO OTEPHPOBATH MOHATHAMH: (DYHKIHS, CIOCOOBI 3aJaHus (DYHKIIMH, B3aUMHO OOpaTHBIC
¢byHkuuu, KoMmo3unus (GyHKIHHA, Tpaduk (QyHKIUHM, BBIIOJIHATH JJIEMEHTAapHbBIE IMPeoOpa3oBaHUs
rpadukoB QpyHKIUIH;

CBOOOJHO OIEPUPOBATh MOHATUAMU: O0JIACTH ONpPENENEHUsT U MHOXECTBO 3HAYCHMH (yHKLHUHU,
HYH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBATh MOHATHAMH: YETHBIC W HEUETHBIC (DYHKIMH, MEpHOANYECKUE (YHKIIHH,
IPOMEKXYTKM MOHOTOHHOCTH (YHKIIMM, MAaKCUMyMbl U MUHUMYMBl (DyHKIUHM, HauOonbluee Hu
HauMEHblIee 3HaYeHue (PYHKIUHN Ha IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: CTETICHHAS (QYHKIUS C HATYpaJIbHBIM U LIEJIBIM ITOKa3aTeNeM,
rpaduK CTENEHHON (QYHKINU C HaTypalbHBIM U LIEJIBIM MOKa3aTesieM, TpaguK KOpHsS N-OH CTENEeHN Kak
¢GbyHKIMN 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM MTOKa3aTeseM;

OINIEpUPOBATh MOHATUSAMMU: JIMHEIHHAsA, KBaJpaTU4Has U ApOoOHO-TMHEWHas (YHKIMHU, BBINOIHATh
3JIEMEHTapHOE UCCIIE0BAHNE U TIOCTPOEHUE UX IpaUKOB;

CBOOOJTHO OTIEpUPOBATH MOHATHAMU: MTOKa3aTeNbHAast U JiorapudMudeckas QyHKIIUHN, UX CBOWCTBA
U rpaduKH, UCTIOIB30BaTh UX Ipa(UKH Ui PELIeHUs] ypaBHEHUH;

CBOOOJHO  OIEPUPOBATh MOHATUSAMHU: TPUTOHOMETPUYECKAsh OKPYXHOCTb, OIpe/eIeHue
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMeHTa;

MCIO0JIb30BaTh Tpaduku PyHKUMN 1JI UCCIETOBaHUS MPOLIECCOB M 3aBUCUMOCTEN IIPU PEIICHUU
3aJa4y U3 JIpyrux y4eOHbIX MPEIMETOB U PeaabHOM KU3HU, BhIpakaTh (POpMYIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU;

Hauyana maTeMaTH4ecKoro aHajimsa:

CBOOOJIHO ONEepUpOBaTh MOHATUSMU: apuUPMeTHUecKas | TeoMeTpUyYecKas Iporpeccus,
O0eCKOHeYyHO YObIBaroIlas TreoMEeTpuYecKasi IpOrpeccus, JIMHEWHBIH M HIKCIOHEHIMAJIbHBIA pPOCT,
(dopMyIa CI0XKHBIX IPOIIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh MPOIPECCUU JIJISl pEeLIeHMsI pealIbHBIX 3a]1a4 MPUKJIaJHOTO XapaKTepa;

cBO0OO/IHO OIIepUpOBAThH MOHSTHUSIMHU: MIOCJIEZI0BATEIbHOCTb, Croco0bI 3a/1aHus
MoCJeI0BaTeNbHOCTEH, MOHOTOHHBIE M OTrpaHMYEHHBIE MOCJIEI0BATENBHOCTH, IMOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOTr0 aHajIi3a KaK aHaiIu3a 0ECKOHEYHO MaJlbIX;

cBOOO/IHO ONEpUPOBATH NOHITUSAMHU: HEMIpepbIBHbIE (DYHKIIMHU, TOUKU pa3pbiBa rpadruka QyHKIHUH,
aCUMMTOTHI rpaduka QyHKINHU;

CBOOOJHO ONEpHpOBaTh MOHATHEM: (DYHKIMS, HENpepbIBHAs Ha OTpe3Ke, NMPUMEHATh CBOWCTBA
HENpepbIBHBIX (DYHKIMIA 1151 peleHus 3aaay;



CBOOOJHO OINEpPHUPOBATH MOHATHSAMHU: IIepBasi U BTOpasl MPOU3BOAHBIC (YHKINHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO U KOMITO3UIMU JBYX (DYHKIUII, 3HATh
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX (YHKLIUH;

MCIOJIH30BATh TEOMETPUUYECKHUM U (PU3NUECKUN CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a,1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpalluy HaJl MHOXKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar Uil ONUCAaHUS DPEAIbHBIX IIPOLIECCOB U
SBJICHUM, TIPU PELIEHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CcBOOOZIHO ONEpUpOBAaTh NOHSTHUAMMU: OIPEAEIECHUE, TEOPEMA, ypaBHEHUE-CIEACTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS M HEPABEHCTBA.

K koHiy o6y4yenus B 11 kJjacce oOyyaromuiicss MOIXYYUT CIEAYIOIINE NPEAMETHbIE PE3ylbTaThl
[0 OTJEJIbHBIM TeMaM paboueil mporpammbl yueOHOro Kypca «AureOpa M Hayajla MaTeMaTH4ecKOro
aHaIM3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEpUPOBATh HMOHATHAMM: HATypaJbHOE M LEJI0€ YHCIIO, MHOXECTBA HaTypallbHBIX U
LENbIX YHCENl, UCIO0JIb30BaTh Npu3Haku aenuMoct nensix uyncen, HOJl m HOK HarypanbHbIX ymcen
JUIS peleHus 3a/1a4, IPUMEHATh alropuTM EBKinaa;

CcBOOO/JIHO ONEpUPOBATh IMOHATUEM OCTAaTKa MO MOAYJIO, 3allMChIBaTh HATypajbHBIE YHUCIA B
Pa3IMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: KOMIUJIEKCHOE YHCIIO M MHOYKECTBO KOMIUIEKCHBIX YHCEl,
MPEJCTABIATh KOMIUIEKCHBIE YHCIIAa B alreOpanmyecKod M TPUTOHOMETPHUECKOW (opMe, BBITOIHSTH
apu(pMeTHIECKUE OTepallii C HUMHU B U300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: HPpPALUOHANbHBIEC, MOKa3aTelbHble U JIorapupMUUECKue
HEPABEHCTBA, HAXOAUTh UX PEIICHMS C [IOMOLIbIO PABHOCUIIBHBIX IIEPEXO0/0B;

OCYILIECTBIATH OTOOP KOPHEN IPU PEIIEHUU TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

CBOOOJHO  ONEpPUpPOBATH  IOHATHEM  TPUTOHOMETPUYECKOE  HEpPaBEHCTBO,  IMPHUMEHSTh
HE00XoAuMBbIe (POPMYIIBI IS peIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATh MOHATHUSMHU: CHCTEMa M COBOKYIHOCTb YPaBHEHMH U HEpPaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEACTBHs, HAXOAUTh PEHICHUS CHCTEMBI M COBOKYIIHOCTEH
palMoHaNbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiaTb ~ palMOHaJbHbIE,  HUpPpallMOHATbHBIE,  IIOKa3aTelbHble,  JorapupMuyeckue H
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U ITapaMeTpBhl;

MPUMEHSTh IpadUyecKue METOMbl JUIsl pPellleHUs YpaBHEHMM W HEpPaBEHCTB, a TaKXKe 3aaad C
rapaMeTpamy;

MO/JICJINPOBaTh peajbHble CUTYAllMM Ha s3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHHS,
HEpPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHUIO 3a/aud, MCCIEI0BAaTh ITOCTPOEHHBIE MOJEIN C
MCIIOJIb30BaHUEM ammapara aareOpbl, MHTEPIPETUPOBATh MTOJYYEHHBII pe3ysbTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpapUKH KOMIOZULIUHU (PYHKIMI C OMOIIBIO 3JIEMEHTAPHOTO UCCIIEAOBAHUS U CBOWCTB
KOMITO3UIINH JIBYX (DYHKLIUA;

CTPOUTH Fr€OMETpUUECKHe 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPApUKU TPUTOHOMETPHUECKUX (DYHKIIUHA;

NPUMEHATH PYHKIMH [T MOJCTUPOBAHMS U UCCIIEIOBAaHUS PEAIbHBIX MIPOIIECCOB.

Hayana maTreMaTH4ecKoro aHajimsa:

MCIOJIb30BaTh MIPOU3BOIHYIO /Ul UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHOW Ha OTPE3KE;



HCIOJIb30BAaTh IPOU3BOJHYIO U1 HAXOXACHMS HaWIydlIEro PELlIeHHs B INPUKIAJHBIX, B TOM
YlClIe COLMAIbHO-DKOHOMUYECKHX, 3aJayax, A OIpelNelIeHMs] CKOPOCTH M YCKOPEHMs Ipolecca,
3aIaHHOTO (POPMYJION WK TPadUKOM;

CBOOOJHO ONEpUPOBaTh HOHATUSAMM: IEpBOOOpa3Has, ONpPENENEHHBI MHTErpajl, HaXOAUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMIA U BBIYUCIATH HHTErpa o Gopmyne Herorona-JleitOnuma;

HAXO/UTh IUIOLIA/IU THIOCKUX UTYp U 00BEMBI TEJ ¢ TOMOIIBIO HHTETPaa;

UMETh IPEICTABICHUE O MaTEeMATHYECKOM MOJCIUPOBAHUM Ha IIPUMEPE COCTaBIECHUS
muddepeHIaTbHBIX YPaBHECHUIH;

pelmiaTb NpPUKIAJHBIE 3aJayd, B TOM 4YHCJIE COLHUAIBbHO-IKOHOMHYECKOT0 M (U3UYECKOrOo
Xapakrepa, CpeCTBAMUA MaTEMAaTUYECKOr0 aHAJIN3A.
TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KoaudecTBO 9acoB 3.]IeKTp0HHbIe

Ne  HaummeHoBaHMe pa3jeiioB (uudpossbre)
KonTpoabubie IlIpakTuyeckue
o0pa3oBaTte/ibHbIE

/0 ¥ TeM NPOrpaMmbl Bcero
padoThI padoThI
pecypcbl

MHoOXkecTBO
JEHUCTBUTENBHBIX YHCET.
MHoOrouneHsl.
PannonaibHble ypaBHEHHUS
n HepaseHcTBa. CHucTeMbl
JIMHEWHBIX YpaBHEHUHN

OyHKIUYN U TpapuKH.
2 Crenennast pyHKIUS C 12 1
LIEJIBIM [TOKa3aTeeM

ApudpmeTrueckuii KOpeHb
N-0#1 CTETIEHM.
Hppanmonanbusie
YpaBHEHHUS

IToka3zarenbHast QyHKIMSL. 10 1
[Toka3zaTenbHble ypaBHEHUS

Jlorapudmuueckas

g Gymum. 18 1
Jlorapugpmmueckue

ypaBHEHMS

Tpuronomerpuyeckue
BBIPQKEHUS M YPAaBHEHHS

22 1

TlocneqoBaTensLHOCTH U

MPOTPECCUU
HenpepsiBHble G yHKITUY. 20 1
[IpousBoanas

[ToBTOpenue, 0600MIIEHNE,

CHCTeMaTHu3alus 3HaHuH

OBIIEE KOJIMYECTBO 136 10 0




YACOB I10 [TIPOIT'PAMME
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne  HammeHoBaHMe pa3ieiioB (uudpossbie)
KonTpoabuble IlpakTuyeckue
/0 ¥ TeM NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 UccnenoBanmne GpyHKImii ¢ 99 1
IMOMOIIBIO ITPOU3BOIHOM
2 [TepBooOpasHast 1 MHTETpa 12 1
I'paduxu
TPUTOHOMETPUYECKUX
3 hyHKIHIA. 14 1
Tpuronomerpuueckue
HEpPaBEHCTBA
HppaumnonansHsle,
4 MOKa3aTeIbHBIC U 24 1
norapuMuIecKue
HEpPaBEHCTBA
5 KommiekcHsie uncna 10 1
5 Harypanbnble u niensie 10 1
yucia
Cucremsl parmoOHaIbHBIX,
HpPaLMOHATIBHBIX
7 MOKa3aTeNbHBIX U 12 1
JTorapu(pMUIECKUX
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpEHuUe, 06o6meHI:Ie, 16 9
CUCTEMaTHU3aI1s 3HAHUM
OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 [TIPOI'PAMME
MHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
KosnyecTtBO  DJIeKTpPOHHBIE Hara ypoka
Ne Tema ypoka 4acoB uugposeie
n/n B oOpa3oBaTe/ibHbIEC Ilnan dakT
cero pecypcsl
1 [[MHOXkeCTBO, Onepaly Hajl 1
MHOXECTBAMHU U UX CBOMCTBA
2 Huarpammel Ditnepa-Benna 1
IIpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOTO anmnapara Jjis 1
pemenus 3ana4. [I[pumenenue
TEOPETHUKO-MHOKECTBEHHOTO




anmnapara JJisi OlMCaHus
peaNbHBIX MPOLIECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4
U3 APYruX y4eOHBIX MPEIMETOB.
Onpenenenue, Teopema,
CJIEJICTBUE, I0KA3aTEIbCTBO

JlelicTBUTEIbHBIEC YHCIIA.
PanmonansHbie U
HppALIMOHATIbHBIE YHCIIa

Apudmernueckre onepanum ¢
JEHCTBUTEIbHBIMY YU CIIAMHU.
Moaynb AEHCTBUTEIBHOIO
YHCJIa ¥ €70 CBOMCTBA.
[IpubnuxEHHBIEC BEIYUCIECHNUS,
IIPaBWJIa OKPYTJICHUS, IPUKHIKA
U OLIEHKa pe3yJibTaTa
BBIYMCIICHUM.

10

ApudmeTnueckue oneparuu C
JICUCTBUTEIbHBIMHU YU CIIAMMU.
Mopnynb 1eiCTBUTEIBHOTO
YHCJla U €r0 CBOMCTBA.
[TpuGxEHHBIC BEIYMCIICHHUS],
MpaBWJIa OKPYTJIEHUS, IPUKUJIKA
U OLICHKA pe3yJibTaTa
BBIYMCIICHHI.

Apudmerndeckre onepanum ¢
JEHCTBUTEIBHBIMY YU CIIAMHU.
Monynb eCTBUTEIBHOTO
4uCia U ero CBOMCTBA.
[TpubnnxKEHHBIE BEIYUCIICHUS,
IpaBuUJia OKPYTJIEHUS, IPUKUIKA
Y OLIEHKA pe3yJibTaTa
BBIYMCIICHHUM.

[Ipumenenue npobeit u
IIPOLIEHTOB JUISL PELIEHUS
MPUKJIAJAHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U
pEATbHOM KU3HH.

[Ipumenenue npobeit u
IIPOLIEHTOB ISl pEIICHHUS
MPUKIAAHBIX 3aaa4
HepaBeHcTBO, pemienne
HEPABEHCTBA.

11

12

OcHOBHBIE METO/BI PELLIEHUS
[EJTBIX U APOOHO-
paloHaIbHBIX YPAaBHEHUN 1
HEpaBEHCTB. Y paBHEHHUE,
KOPEHb YPaBHEHUS.
HepaseHcTBO, penienne
HepaBeHCTBa. Meron
MHTEPBAJIOB.

OcHOBHBIC MCTOJbI pCHICHUSA




HEJIBIX U APOOHO-
PpalruOHaJIbHBIX ypaBHeHI/Iﬁ n
HEpPABEHCTB. Y paBHEHHUE,
KOpPEHb YPaBHEHHS.
HepaenctBo, penienue
HepaBeHCTBa. Meron
WHTEPBAJIOB.

13

14

OcHOBHBIE METO/IbI PEILICHUS
HENBIX U APOOHO-
paloHaIbHBIX YPaBHEHUH U
HEPaBEHCTB. Y paBHEHHUE,
KOPEHb YpaBHEHHUS.
HepasenctBo, pemienue
HepaBeHCTBa. MeTon
MHTEPBAJIOB.

MHoOrouneHs! 0T OJJHO1
nepeMeHHoi. [lenenne
MHOT'OWIEHA Ha MHOT'OUJIEH C
ocraTtkoM. Teopema besy

15

MHoro4eHsl ¢ LeIbIMUA
koo dunmentamu. Teopema
Buera

16

17

18

Pemienne cucrem nMuHENHHBIX
ypaBHEHUI

Pemienne cucrem nMuHENHHBIX
ypaBHEHUI

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHui. Onpenenurenb
MaTpHIII 2%X2, eT0o
T€OMETPUUYECKHUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

19

20

21

22

Onpenenurens MaTpuLbl 2%2,
€ro reOMETPUYECKHI CMBICIT U
CBOICTBA; BRIYUCICHHUE €0
3HAYCHUS

IIpumenenne onpenenuTesns s
pELIEHNS CUCTEMBI JIMHEMHBIX
ypaBHEHUU

HccnenoBanne mocTpoeHHOU
MOJIEJIM C TIOMOILbIO MaTPHUIL U
ONpeAeTUTENEH.

Pemienue npukiagHbIxX 3a1a4 ¢
TTOMOIIIBIO CUCTEMBI IMHEWHBIX
YpaBHEHUNU

23

[TocTpoenne MaTeMaTHUYECKUX
MOJIeJIEH pealbHOM CUTYalluu ¢
MIOMOUIbIO YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne
YPaBHEHUI U HEPABEHCTB K
PELIEHUI0 MATEMATHYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX




obJyacTeil HAyKH U peaIbHOU
JKU3HU.

24

25

ITocTpoeHne maTeMaTu4eCKUX
MOJIeJIeH pealbHON CUTYalUU C
IIOMOILBIO YPABHEHUU U
HepaBeHCTB. [IpuMeneHue
YPaBHEHUI U HEPABEHCTB K
PELICHUI0 MaTEMAaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX
obJyacTell HAyKU U peaIbHOM
JKU3HHU.

Kontponsnas pabora:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

26

27

DyHK1MSA, C1IOCOObI 3aJaHHs
¢ynkunu. Bzaumao oOpaTHbie
¢bynkuuu. Komnosunus
byHKIII

I'padpux pynkmm.
DJleMeHTapHbIe
npeoOpa3oBanus rpaguKoB

byHKIMI

28

O6nactb onpeneneHus u
MHOX€ECTBO 3HAYCHUN (PyHKIIUU.
Hymu ¢ynkuuu. [IpomexyTku
3HAK IIOCTOSIHCTBA

29

30

YérHble U HEUETHBIE (PYHKIIUU.
[lepuoanueckue GyHKIUN.
ITpoMexyTKHM MOHOTOHHOCTH
byHKIUA

MakcuMyMbl 1 MUHUMYMBbI
¢ynkuuu. Haubonbiee u
HauMEHbIIee 3HaYeHNE
(GYHKLHU Ha IPOMEKYTKE

31

32

33

JInHenHas, KBapaTuyHas U
JIpoOHO-NMHENHas QYHKIIUU
DJIeMEeHTapHOE HCCIIeIOBAaHNE U
MOCTpOeHUE TpadhUKOB ATHX
byHKIMMA

DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTpOEHUE TpauKOB ITHX

byHKIII

34

CrerneHsb C MeNbIM MMOKa3aTeIeM.
bunom HeroToHa.
Hcnonb3oBanue moaxoasmen
dbopMBI 3amrcu
JNENCTBUTENBHBIX YHCET TS
peNIeHHS TPAKTUICCKHUX 337a9 U
MPEJICTaBICHUS JAaHHBIX.

35

CremneHs ¢ OCJIBIM ITOKAa3aTCIICM.




36

37

38

39

40

bunoMm Herotona.
Hcnonp3oBanue mMoaxoasIe
dbopMBI 3amucu
JIEUCTBUTEIIBHEIX YUCEIT JIJIs
pEIICHUS TPAKTUYECKHUX 33]1a4 1
MIPE/ICTABJICHUS TaHHBIX.

Crenennast GpyHKIUSA C
HATYpaJIbHBIM U LIEJIbIM
nokasareseM. E€ cBoicTBa u
rpaduk. CBoiicTBa U rpadux
KOpHsI N-0H CTENEHU

Kontponsnas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa  rpapuk"”

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTETIEHH U €T0
CBOMCTBA

Apudmernueckuii KOpeHb
HATypaJbHOM CTENIEHU U €r0
CBOMCTBaA

[IpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUI, COJIEPHKALIIUX
CTEMECHU U KOPHU.

41

[IpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUI, COJIEPHKALIIUX
CTEIECHU U KOPHU

42

[IpeoOpa3zoBaHMs YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAIUX
CTEIIEHU U KOPHHU

43

VYpaBHEHME, KODEHDb YPABHEHHS.
PaBHOCUIIBHBIE YpaBHEHUS U
YPaBHEHHUS-CIIEICTBUSI.

44

HppaunoHanbHble ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
UppaLMOHATILHBIX YpaBHEHUN

45

46

47

48

49

50

HppanunonaibHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLICHUS
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIBHEBIE nepexoanl B
pPELIEHUH UPPALMOHATBHBIX
ypaBHEHUU

PasHOCHIBHEBIE nepexoanl B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU
PasHOCHIBHEBIE Nnepexoanl B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU
PasHOCHIBHEBIE Nnepexoanl B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if




CTENEeH! KaK (QYHKIIUH
00paTHO CTETeHu ¢
HATYpaJIbHBIM ITOKA3aTeIIEM

51

52

CgoiicTBa u rpaduk KOpHs N-0i
CTETIeHU KaK (yHKIHUU
00paTHOM CTENEHU C
HATYpaJIbHBIM ITOKA3aTelIeM

KonTtponbnas pabora:
"CgoiicTBa u rpaduK KOpHs N-
oi1 crenenu. MppanuonanbHble
ypaBHEHUS"

53

54

CreneHs ¢ paliMOHAIbLHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

Crenens ¢ pallMOHAIbLHBIM
rokasaresieM U e€ CBOWCTBa

55

Crenens ¢ paliMOHATIbLHBIM
nokasaresieM U e€ CBOWCTBa

56

57

58

59

60

[TokazarenbHast QyHKINS, €€
CBOWCTBA U TpapuK

Hcnonb3oBanue rpaduka
GYHKIMY IS peIIeHUs
ypaBHEHUU

Hcnonb3oBanue rpaduka
GYHKIUY 1S peIIeHUs
ypaBHEHUI

[Toka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PELLICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU

ITokazaTenbHbIE YpaBHCHHA.
OCHOBHEBIC MCTOBI pCHICHUA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

61

ITokazaTenbHbIE YpaBHCHHA.
OCHOBHEBIC MCTOABI pCHICHUA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

62

KonrtpomnbHas pabora:
"ITokazaTenpHast QyHKIIHS.
ITokxazarenbHble ypaBHEHUS "

63

64

Jlorapugm umncna. CoiicTBa
norapupma
Jlorapudm uucmna. CBoiicTBa
Jorapudpma

65

66

67

Jlorapugm umncna. CBoiicTBa
norapupma
JlecsiTuuHbIE U HATypaJIbHbBIE
sorapudmsl
JlecsiTuuHble U HATypaJIbHbIE
Jorapupmbl

68
69

[IpeoGpazoBanue BhIpaKEHUH,
COJIEpXKAIINX JTOTapudMBbI
[IpeoOpa3zoBanme BBIpaKEHUH,




CoJIepXKaIIuX JorapudMbl

70

71

[IpeoOpa3zoBanue BBIpaKEHUH,
COJIepKAIINX JIOTapH(PMBbI
Jlorapudmuueckas GyHKIus, e
CBOMCTBa M rpaduK

72

73

74

Jlorapudmudeckas hpyHKms, €€
CBOWCTBA U TpaduK

Hcnonb3oBanue rpaduka
GYHKIMY IS peIeHUs
ypaBHEHUU

Hcnons3oBanue rpaduka
(byHKUIMY 1715 pelieHus
ypaBHEHU M

75

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX ypaBHEHHMA

76

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX ypaBHEHHIA

7

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX ypaBHEHHMA

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
pemeHnn JorapupMUIecKuX
YpaBHEHUU

79

80

81

82

83

84

85

86

PaBHOCHIIBHBIE TTEPEXO/IBI B
peieHnn JorapupMIUIEeCKuX
yYpaBHEHUNU

KonTponbHas padora:
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOIO
apryMeHTa

CuHyc, KOCUHYC, TAaHT€HC U
KOTaHT€HC YHCIIOBOIO
apryMeHTa

ApKcUHYC, apKKOCUHYC U
ApKTaHT'€HC YHCIIOBOTO
apryMeHTa

ApKcUHYC, apKKOCUHYC U
ApKTaHT€HC YUCIIOBOTO
apryMeHTa
Tpuronomerpuyeckas
OKPY’KHOCTb, OIIPE/ICTICHHE
TPUTOHOMETPUUYECKUX (YHKLIUH
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas
OKPYXHOCTb, OIIPENIETICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUH




YHCIIOBOTO apryMeHTa

87

ToxmecTBa U TOXKIECTBCHHBIC
npeoOpa3zoBanusi. OCHOBHbIE
TPUTOHOMETPHUYECKHE (HOPMYJIBI

88

89

OCHOBHBIE
TPUTOHOMETPHYECKHE (HDOPMYITBI
OcCHOBHBIC
TPUTOHOMETPUYECKHE (HOPMYJIBI

90

91

OcHOBHbIE
TPUTOHOMETPHYECKHE (HOPMYITBI
[IpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAXKEHUI

92

[IpeoOpazoBanue
TPUTOHOMETPHUICCKHIX
BBIPAXKEHUM

93

[IpeoOpazoBanue
TPUTOHOMETPHUICCKHIX
BbIPAXKEHUM

94

[IpeoOpazoBanue
TPUTOHOMETPHUICCKHIX
BBIpAXKEHUM

95

96

Pemenune TpuroHoMeTpuuecKux
ypaBHEHUI
Pemienne TpuroHOMeTpUYECKNUX
YpaBHEHUN

97

Pemienne TpuroHOMETpUYECKUX
YpaBHEHUU

98

99

Pelienne TpUroHOMETpUYECKUX
ypaBHEHUU
Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUHU

100

101

Pelienne TpUroHOMETpUYECKUX
ypaBHEHUU
Pemienne TpuroHOMETpUYECKUX
YpaBHEHUU

102

103

KonTponbHnas padora:
"TpuroHomeTpruyecKue
BBIPOKEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHuUs"
ITocnenoBaTeIbHOCTH, CITOCOOEI
3a/laHus IOCIIEA0BATEIbHOCTEN.
Metox MmaTemMaTHUeCcKOM
UHIYKIIH

104

MOHOTOHHBIE U OTPaHUYEHHBIE
nocieaoBaTenbHOCTH. McTopus
a”aan3a OECKOHEYHO MAaJIbIX

105

Apudmernueckast Iporpeccust

106

FCOMeTpI/ILIeCKa}I Iporpeccusa




beckoneuno yObIBarommas
reoMeTpHYEeCcKas POrpeccus

107

Cymma 6eCKOHEYHO
108  yOmIBaromeil reOMETPUYECKON
IPOTPECCUm

JIuneiinbplil 1
SKCTIOHCHIIMAIBHBIN POCT.

109
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB
JIunelinbli n

110 HKCIIOHEHIIMAJIBHBIN POCT.

Yucno e. DopMyna CI0KHBIX
MIPOLICHTOB

Hcnonb3oBanue mporpeccuun
111 JUTSL pEIICHUs PeaTbHBIX 3a1a4
MPUKIIAHOTO XapaKkTepa

KonTponbhas pabora:

112 "ITocnenoBaTeILHOCTH U
nporpeccun’

113 HCHUpGpBIBHBIe GyHKIUU U UX
CBOICTBa

114 Touka pa3pbiBa. ACUMIITOTHI
rpaduxoB QyHKUIUN

115 CaoticTBa (yHKIUI
HENPEPBIBHBIX HA OTPE3KE

116 CgoiicTBa (yHKIMI
HENPEPBIBHBIX HA OTPE3KE

117 MeTto UHTEpBANIOB IS
pellleHus HEPABEHCTB

118 MeTto UHTEPBAIOB IS
pEIICHUS HEPABCHCTB

119 Meto UHTEPBAIOB AJISt

peHICHUS HCPABCHCTB

IIpuMeHeHne CBOMCTB
120  wempepbIBHBIX QYHKIHIA 115
peleHus 3a1a4

IIpuMeHeHne CBOMCTB
121 HENPEPBIBHBIX PYHKINN AJIs
peleHus 3a1ad

HCpBaH " BTOpas MpONU3BOJHBIC

122
byHKIUA

123 Omnpenenenue, FCOM?TpPI‘ICCKI/IfI
CMBICJT TIPOU3BOTHOM

124 Onpenenenne, (bmnuqecxnﬁ
CMBICII TIPOU3BOTHOM

125 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKINN

126 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKIIUN

127  IIpou3BojHBIE JIEMEHTAPHBIX




byHKINN

128

129

130

131

132

133

134

135
136

[Tpon3BoHBIE IIEMEHTAPHBIX
byHKIII

[IpousBoHas cymmBl,
IIPOM3BEACHUS, YACTHOTO U
KOMITO3UIINH (PYHKITHIA

[IpousBoHas cymmel,
IPOM3BEACHNUS, YACTHOTO U
KOMITO3UIINH (PYHKITHIA
[IpousBoHas cymmel,
IPOM3BEACHNUS, YACTHOTO U
KOMITO3UIINH (PYHKITHIA
KonrpombHas pabora:
"[IpousBoHas"

[ToBTOpenue, 06001ICHNE,
cucTeMaTHh3alys 3HaHUM:
"VpaBuenus"

[ToBTOpenue, 06001ICHNE,
cucTeMaTHU3alys 3HaHUM:
"(DYHKIII/II/I"

Wrorosas koHTpoJibHAs paboTa
Wrorosas koHTpoJibHAsA paboTa

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




11 KJTACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

DJIeKTpPOHHbIE N (POBBIE
o0pa3oBaTejibHbIE

pecypchl

HenpepsiBable pyHkiun. Metox
HMHTEPBAJIOB I PELICHUS HEPABEHCTB.

ITpouzBoaHas GyHKLIUU.
['eomerpuuecknii u GpuznyecKuin
CMBICJI TpOoU3BOAHOM. [Ipon3BoaHbEIE
ayIieMeHTapHbBIX GyHKIHUNA. DopMyIsl
HAax0KJICHUs IPOU3BOJHON CYMMBHI,
MIPOU3BEICHUS M YACTHOTO (DYHKITHIA.

[TpuMeHeHre TPOU3BOTHOMN K
MCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne NpoOn3BOIHOM K
WCCIICIOBAaHMIO (DYHKIIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

Haxoxnaenue HaubobI11ero u
HAaMMEHBIIETO 3HAYEHHUS HETIPEPBIBHOM
(GYHKIIUHM Ha OTpe3Ke

Haxoxxnenne HarnOoIbIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

HaxoxxaeHne HauOoJIbIIero 1
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenue HanOOIIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

12

Haxoxnaenue HaHOOJIBIICTO U




13

14

HAMMEHBIIIETO 3HAUEHUSI HENPEPHIBHOMN
(GyHKIMU Ha OTpEe3Ke

[Ipumenenue npou3BOIHOMN IS
HaxO0’KJICHUSI HAMJTYYIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenue npou3BOIHOMN IS

HaXOXIACHUA HAWJIYUIICTO PEHICHUS B
IMPUKIAAHBIX 3a/ladax

15

[IpuMeHeHne Npou3BOJHON IS
HAXO0XKJICHUS HAWTY4IlIero perieHus B
MPUKJIAIHBIX 3a7a4ax, s
oTpesieNIeHUs] CKOPOCTH Ipoliecca,
3aJlaHHOTO (POPMYJION MM TPaPUKOM.

16

[IpuMeHeHne pOU3BOIHOM IS
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (GopMysol Uiu
rpadgukom

17
18

Kommosutus ¢yHKImit

Kommnosurus ¢yHkimit

19

I'paduk KomMmo3uuu ¢yHKIHHA.
I'eomeTpuueckue oOpas3sl ypaBHEHUN U
HEpaBEHCTB Ha KOOPJIUHATHOM
IJIOCKOCTH

20

21

22

I'eomeTpuueckue oOpas3sl ypaBHEHUN
Ha KOOPJIMHATHOM TJIIOCKOCTH

I'eomeTpuueckue oOpas3bl ypaBHEHUN
Ha KOOPJIMHATHOM TJIIOCKOCTH

KonrtponsHas pabora: "HccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpasubIx. Tabmuia
nepBOOOpa3HbIX.

24

25

26

[TepBooOpazHbIe AIIEMEHTAPHBIX
¢ynxuii. [IpaBuna HaxoXACHUS
epBOOOPaA3HBIX

ITepBooOpasHbIe HIeMEHTAPHBIX
¢bynkuuit. [IpaBuna HaX0XKAEHUSA
epBOOOPaA3HBIX

WHrerpail, ero reOMETpUYECKUN U
¢bu3nvecKkuit CMbICI

27

Brruncnienne onpenen€éHHOro




28

29

uHTerpaia no gopmysne Herorona-
JleitOnuma

Beruncienue onpenenéHHOro
uHTerpana no ¢popmyne Herorona-
JleitOHuma

[Tpumenenne uHTETpaIa A
HaXO0JK/ICHUS TUTOIIAJICH TIOCKHX
duryp

30

IIpuMeHeHne nHTErpasa U1
HaXO0XJICHUS 00BEMOB
FEOMETPUYECKUX TEJ

31

32

33

[Ipumeps! periennit
mudQepeHranbHbIX ypaBHEHUH
[Ipumeps pemieHuit
muddepeHInaTbHbIX YPaBHEHHIHA
MaremaTrnueckoe MOAECIMPOBAHUE

pEabHBIX MPOIECCOB C TOMOIIBIO
muddepeHInaTbHbIX YPaBHEHHIHA

34

35

36

KonTponbHas pabora:
"[TepBooOpa3nas u uHTETpal”
Tpuronomerpuueckue GYHKIHH, HX

CBOWCTBA U TpapuKu.

Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U rpauKu.

37

38

39

Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U rpauKH.
Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

40

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH

41

42

43

OT100p KOpHEH TPUTOHOMETPUUYECKHUX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

[Ipumepsl TPUTOHOMETPHUUECKUX

44
HEPaBEHCTB.

45 Pemenue TpuroHoMeTpUUeCcKuX
HEPaBEHCTB

46 Pemenne TpUroHOMeTpUYECKHX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 CreneHs ¢ paluoHaIbHBIM
nokasaresieM. CBOWCTBA CTENEHU.
[Ipeobpa3oBaHue BbIpaxeHU,

50 coJiepKallIuX CTEIICHHU C
panroHaTBFHBIM MOKA3aTeNIeM.

51 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 Jlorapudm yucna. [lecaTuunbic u
HaTypaJIbHBIE TOTapU(PMBI

54 [Ipeobpa3oBaHue BbIpaxKeHHH,
COJIEp>KaIINX JOrapu(MBbI.

55 OCHOBHBIE METOBI PEIICHUS
orapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
HppallMOHAIILHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
HPPaIMOHAIILHBIX HEPABCHCTB

59 OcHOBHBIE METOBI PELICHUS
HppallMOHAILHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
HppallMOHAILHBIX HEPABEHCTB
I'padmyueckue MeTOABI pemIcHUS

61 yYpaBHEHUW U HEPABEHCTB.

I'paduueckne MeTOaBI pEeIICHHS




62

HUPPALMOHAIIBHBIX YPaBHEHUU

I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI

63

[TokasarenpHas u morapudmudeckas
(GyHKINHU, UX CBOMCTBA U rpaduku

64

65

[TokasarenpHas u morapudmudeckas
(GyHKINHU, UX CBOMCTBA U rpaduku
I'paduueckue METOIbI peLICHUS
JorapupMHUUECKUX YPaBHECHUN

66

I'padmueckue MeToAbI pericHUs
norapuMUYECKUX HEPABEHCTB

67

68

69

I'paduueckue METOIbI pEeLICHUS
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH

I'paduueckue METOIbI pEeLICHUS
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH

70

I'paduueckue METObI pELICHHUS
[I0Ka3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPaBEHCTB

71

72

73

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPaBEHCTB

KonrtponbHas pabora:
"HppaunoHaibHble, TOKa3aTeIbHbIE U
norapupMUUecKue HepaBeHcTBa"

KoMmnekcHble uncia. Anre6panqecxa5{
U TPUT'OHOMCTpUYCCKAA (bOpMI)I 3alluCu
KOMIIJICKCHOT'O YHCJia

74

KommiekcHbie uncna. Anredpandeckas
U TpUroHoMeTpuyeckasi GopMbl 3alUCH
KOMIIJIEKCHOTO YHUCIIa

75

76

Apudmerrueckue orneparuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJIUHATHON TUIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha




KOOPAMHATHOM TJIOCKOCTH

®opmyna Myaspa. Kopuu n-oit

[ CTETEeHU U3 KOMITJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oit
CTETIEHHU U3 KOMIUIEKCHOTO YHCIIa
[TpumMeHeHne KOMIUIEKCHBIX YHCEN JUIS

81 peteHust GU3NYECKUX U
reOMETPHUECKUX 3a]a4

82 Kontponbnas padota: "KomrmiekcHbie
yucna"

83 HatypanbHble u 1ienbie uucia.

84 Hatypanbnble u 1esnbie uncna

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEIl

86 [IpumeHeHre TPU3HAKOB IETUMOCTH
[EJIBIX YHCEelT

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

88 [IpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

89 [IpumeHeHne TpU3HAKOB IETUMOCTH
LEJIbIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO
[TpumeHeHre TPU3HAKOB IETMMOCTH

91 LEJBIX YUCEIN: anroput™ EBkinaa s
pelIeHurs 3a/1a4 B LIEJIbIX YHUCIaxX

92 Kontponbnas pabota: "Teopust 1menbix
gucen"
Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

93 PaBHOCWITBHBIE CHCTEMBI H CHCTEMBI-
CIIEICTBUS
CucTteMbl U COBOKYITHOCTH

94 palMOHAIbHBIX YPABHEHUH U
HEpPaBEHCTB.
OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U

95 COBOKYITHOCTEH paIiOHaJIbHBIX
ypaBHEHUH

96 OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U

COBOKYITHOCTEN UPpaAllMOHATIbHBIX




97

98

YpaBHEHHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbBIX
YpaBHEHUI

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH MOKa3aTeIbHbBIX
ypaBHEHUI

99

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUH

100

101

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

[TpumeHeHne ypaBHEHHH, CUCTEM
YpaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3
pa3nuyHbIX 00JacTeil HayKu U
peanbHON )KU3HU, HHTEPIIPETAIUS
MOJTyYCHHBIX PE3yJIbTaTOB

102

[TpumeHeHne ypaBHEHHH, CUCTEM
YpaBHEHHI U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3
pa3nuyHbIX 001acTeil HayKu U
peanbHON )KU3HU, HHTEPIIPETAIUS
MOJTyYEHHBIX PE3yJIbTaTOB

103

[IpuMeHeHne ypaBHEHUN, CUCTEM
YpaBHEHUI U HEPABEHCTB K PEILIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3aMyYHbIX 00JacTel HayKu U
peaJIbHOM JKU3HH, UHTEPIIPETALINS
MIOJIyYEHHBIX PE3yJIbTaTOB

104

Kontponbnas pabota: "Cucremsi
paMoOHATBEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHU"

105

106

107

YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C
napaMmeTpamu. PanrionanbHbIe
YpaBHEHUS C MapaMeTpamMu

PanmonanbHble HEpaBEHCTBa €
napameTpamu

PanmonanbeHble cucTemsl ¢
napameTpamu




108

109

110

HppaunoHaiibHble ypaBHEHUS,
HEpPABEHCTBA C apaMeTpaMu

HppanunoHanbHble CUCTEMBI C
napameTpamu
ITokasarenbHble ypaBHEHU,
HEpaBEHCTBA C MapamMeTpamMu

111

112

113

Tloka3zarenbHbBIE CUCTEMEI C
rnapameTpamu

Jlorapupmuyeckue ypaBHEHHUS,
HEpPaBEHCTBA C MapaMeTpaMu
Jlorapudmmuueckrue CUCTEMBI C
napameTpamu

114

115

116

TpuroHomeTpudecKe ypaBHEHHUS C
rapameTpamu

TpuroHomeTpuyeckre HEpaBeHCTBA C
rnapameTpamu

TpuroHnomeTpruyeckue CUCTEMBI €
rnapameTpamu

117

118

119

120

121

I'paduueckue METOIBI pelIeHHs 33124
C IMapaMeTpaMHu.

IlocTpoenue u uccieoBanue
MaTEMaTHYECKUX MOJENIEH PeaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YPaBHEHUH € ITapaMeTpamMu

Hcnonb3oBanue rpadukoB GyHKINUN
U1 MCCTIeIOBaHUs IPOILIECCOB U
3aBHCUMOCTEH, KOTOPbIE BOZHUKAIOT
IIPU PELIeHUH 33134 U3 IPYTux
Y4eOHBIX MTPEIMETOB U PeaTbHOMN
KHU3HH

KontponbHas pabora: "3anaun ¢
napaMerpamu’

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTHU3alus 3HaHUM:
"VYpaBHeHus"

122

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHUH:
"VpaBHeHus"

123

[ToBTOpeHue, 06001IEHNE,
CUCTEMaTH3aIs 3HaHWI: Y paBHEHUS.
Cucremsl ypaBHeHU"




[ToBTOpenue, 060061IeHNE,
124 CUCTEMATHU3AaINI 3SHAHUN: 1
"HepaBencrsa"

[ToBTOpeHue, 0600IIEHNE,
125 cUCTeMaTu3alisl 3HAHMH: 1
"HepaBencrsa"

[ToBTOpeHmE, 0000MIIEHNE,
126 CUCTEMATH3alN 3SHAHUN: 1
"HepaBenctna"

[ToBTOpeHue, 06001IeHNE,
127 CUCTEMAaTH3AalNs 3SHAHWM: 1
"IIpousBoaHas u e€ npuMeHeHue"

[ToBTOpeHME, 06001IEHNE,
128 CUCTEMAaTH3AIIHsI 3HAHWIA: 1
"I[IpousBoaHas u e€ mpuMeHeHue"

[ToBTOpeHME, 06001IEHNE,
129 CHCTEMATH3aIMs 3HAHWIA: 1
"[IponsBojHas u e€ npuMeHenue"

[ToBTOpeHuE, 0000MIIEHNE,
130 cucTeMaTtu3anus 3Hanui: "MHTerpan u 1
ero npuMeHeHue"

[ToBTOpeHME, 0000MIIEHNE,

131 . 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkun"

133 [ToBTOpenue, 06061IeHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 HToroBasi KOHTpOJIbHASA paboTa 1

135 Hrorosast konTpospHas paboTa

136 [ToBTOpEHuUe, 06o6meHI:Ie, 1
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YAEHUKA

VYueOnuk Mep3msik A.I'., «Anrebpa u Hayana aHanuza 10» yriyoneHHsli ypoBeHb, MockBa
«IIpocsemenuey, 2023; yaeOHHUK U 3aJa4HUK 110 anredpe u HadayiaMm ananuza 3a 10 kimacc Mopakosua A.T'.,

Mocksa, «Muemo3nHa» 2014




METOANYECKHUE MATEPHUAJIBI J151 YYUTEJIA

Yuebnuk Mepsnsik A.l'., «AnreOpa u Havyana ananusa 10» yrimyOneHHbli ypoBeHb ,MockBa
«[Ipocsemenuey, 2023; yueOHUK U 33aYHUK 110 anredpe u HavyainaM aHanuza 3a 10 kiacc Mopakosuy A.T.,
Mocksa, «MHuemo3uHa» 2014, COOpHUK KOHTPOJIBHBIX padbOT MO anredpe U HayaiaMm aHaius3a
Anexcanaposa JI.A., 2018 r, COOpHHK caMOCTOSITETbHBIX PadOT MO ayire0pe U HayaaaM aHaln3a aHaJIn3a
Anexcanzaposa JI.A., 2018 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas anekrponHas mkoina https://resh.edu.ru/

Marematuuecke OJUMITAAIbl U OJMMIIMAAHBIE 3a/1a4, — [3JIEKTPOHHBIN pecypc]|, — pexuM AocTyna:
http://www.zaba.ru.

Meroauka npenoaBaHusi MaTEMaTUKH — [JIEKTPOHHBIN PECYpC|, — PEKUM JOCTYIIA:
http://methmath.chat.ru.

Peectp mpumepHbIx 00111€00pa30BaTENbHBIX MPOTPAMM [3JIEKTPOHHBINA PECypc], — peKUM JOCTYIIA:
http://www.fgosreestr.ru.

[TyreBoguTens «B Mupe HayKu» i MIKOJIBHUKOB [3JIEKTPOHHBIN pecypc]|, — peKUM JOCTYIIA:
http://www.uic.ssu.samara.ru

DINIEKTPOHHAsL XPECTOMATHUS 110 METOAMKE TIPETOJaBaHUsI MATEMATHKHU [3JIEKTPOHHBIN Pecypc|, — pexKum
nocryna: http://fmi.asf.ru.




