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IHHOACHUTEJIBHASA 3ATIIMCKA

VYuebHblil Kypc «Anrebpa M Hadaja MaTeMaTHUECKOTO aHaju3a» SBJSIETCS OJHUM M3 Hambojee
3HaYMMBIX B MPOrpaMMe CpeJHEro o0IIero o0pa3oBaHus, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECTIeYUBaCT
MHCTPYMEHTAJBHYIO 0a3y Ui U3YyYeHHs] BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI,
(dopmupyeT Joruyeckoe U abCTPaKTHOE MBIIIICHHE 00yJalOMIMXCsS Ha YPOBHE, HEOOXOIUMOM JIJIsi OCBOCHHS
nH(POPMATHUKH, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX TUCHUIUIHH. B pamkax qaHHOTO y4eOHOTO
Kypca oOydarommecs: OBJIa/IEBAIOT YHUBEPCAJIHHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTOpas (pOpMyIHUpYeT
CBOM JIOCTIIKEHHS B MATEMaTHUECKOH (hopme.

VY4eOHbIil Kypc anreOpbl U Hayall MaTEeMAaTUYECKOTO aHAIM3a 3aKJIAJBIBAET OCHOBY Uil YCIIEUITHOTO
OBJIQZICHUS 3aKOHAMU (PU3HUKH, XUMHUH, OMOJIOTHH, TOHUMAaHHUS OCHOBHBIX T€HICHIIMNA Pa3BUTHSI SKOHOMHUKH U
OOIIECTBEHHON J>KW3HU, TMO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHU(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJL30BaTh MX JUIS JTAJbHEHIIEro 0Opa3oBaHus U B IOBCEAHEBHOM XU3HU. B TO
e BpeMsi OBJIa/IeHUe aOCTPAKTHBIMU U JIOTHYECKH CTPOTUMH KOHCTPYKIHSAMHU alnreOpbl 1 MaTeMaTHYECKOTO
aHamM3a pa3BUBAaET YMEHUE HAXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JIOKa3bIBATh
VIBEP)KIICHHSI C TOMOIIBI0 HWHAYKIMM M PAaCcCyXJaTh JIAYKTHBHO, HWCIOIB30BaTh O0000IIEHHE U
KOHKPETHU3AINIO, a0CTparnpoBaHue U aHAIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTHYECKOE MBIIIIJICHHUE.

B xoxe u3yuenus yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHUYECKOTO aHaiHM3a» OOydaroliuecs
MOJTy9ar0T HOBBIA OTIBIT PENICHUS MPUKIAIHBIX 33/1a4, CAMOCTOSITEIBHOTO TIOCTPOCHUS MATEeMaTHUYECKUX
MoOJieNield pealbHBIX CHUTYallud, WHTEpIpeTaliy TIOJYYCHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHPOJE, HAYKE M MUCKYCCTBE, C BBIJAOIIUMHUCS MaTeMaTHUECKUMH
OTKPBITUSIMU U UX aBTOPAMH.

VYueOHbIH Kypc 007a1aeT 3HAYUTEIFHBIM BOCITUTATEIBHBIM ITOTEHIIMATIOM, KOTOPBIA pean3yeTcst Kak
yepe3 yueOHBIM MaTepHall, CIoCOOCTBYIOMNNM (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS, TaK M 4Yepes
ciemuKy ydeOHOW JeATEeTBHOCTH, TpeOyromled NpOJODKUTENbHOW KOHIGHTPAIlMM BHHUMAaHWA,
CaMOCTOSITEIEHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 ITOJTyYEHHBIH Pe3ybTar.

B ocHoBe MeTotnKy 00yueHHs anredpe 1 HadajaaM MaTeMaTHYECKOTO aHAIM3a JISKUT AeSTeTbHOCTHBIN
MIPUHIIATI 0OYYCHHUSI.

B ctpykType yuebHoro kypca «Anredpa 1 Hadana MaTeMaTHYECKOTO aHAJIM3a» BBIJCIICHBI CIICTYIOIIHE
coZiepKaTeIbHO-MeTOIn4ecKre JMHNK: «YHucna u BerancineHus», «OyHkuuu u rpaduxm», «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmaremarmueckoro aHanmmsza», «MHOXKeCTBa M JOTHKa». Bce OcHOBHBIE
COZEePKATEIbHO-METOINYECKHIE JTMHUH N3YyYarOTCSl Ha MIPOTSHKCHUH JIBYX JIeT 00y4eHHs Ha YPOBHE CPEIHETO
o01ero o0pa3oBaHMsl, €CTECTBEHHO JOTOJHSS JAPYr Apyra M HOCTENIEHHO HACBHIIIAsACh HOBBIMU TEeMaMH H
paznenamu. JlaHHBIN yueOHBIN Kypc SBISETCS HHTETPATUBHBIM, IOCKOJILKY OOBEIUHSET B cede CoepiKaHue
HECKOJIBKUX MaTeMaTH4YeCKUX JUCIHIUIMH, TAaKUX Kak ainredpa, TPUTOHOMETpHUs, MaTeMaTHYECKUN aHaIu3,
TEOpHs MHOXKECTB, MaTeMaTu4eckas jJoruka u apyrue. [lo mepe Toro kak oOydaromimecs OBIIAJCBAIOT BCE
0oJiee NIMPOKUM MAaTEeMaTHYECKUM allapaToM, y HUX ITOCIEeI0BATEIFHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOMTH MaTeMaTH4YECKYI0O MOJENb pPealbHOM CHTYyallMH, NMPUMEHSTH 3HAHUS, MOJy4YEHHBIC HpPU
U3y4CHUH Y4eOHOTO Kypca, [UISl PEIICHHs CaMOCTOSTEIbHO c(hopMyIMPOBAHHOI MaTeMaTHYECKOH 3a1auul, a
3aTeM MHTEPIPETUPOBATh CBOM OTBET.

ConepxaTenbHO-MeTOAMUECKast TMHUA «HHcaa U BBIYMCICHUS» 3aBepIlaeT (popMUpOBaHHE HaBBIKOB
UCIOJIb30BAHUS IEHCTBUTENBHBIX YHCET, KOTOpPOE ObLIO HaYaTO HAa YPOBHE OCHOBHOTO 0011er0 00pa30BaHMsl.
Ha ypoBHe cpenHero oOmiero oOpa3oBaHusi 0coboe BHUMAaHUE YyJenseTcss (OPMHUPOBAHHMIO HABBIKOB
palMoHaIbHBIX BEIYUCICHHUN, BKJIIOYAIOIIUX B c€0sI UCIOIb30BaHUE PA3IUYHBIX (DOPM 3amMcH YUCIIa, yMEHHUE
JeNaTh MPUKUAKY, BBIIOJIHATH TPUOIKEHHBIE BEIYMCICHHS, OLICHUBATh YHCIIOBBIE BHIPAXKEHHU S, paboTaTh ¢
MaTeMaTHYeCKUMHU KOHCTAaHTaMM. 3HAKOMble OOYYaloUIMMCS MHOXECTBA HATYpaJbHBIX, IEJbIX,
palMOHANBHBIX U JIEHCTBUTEIBHBIX YMCEN JOTOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hcel. B kaxmom u3
TUX MHOXECTB PACCMATPHUBAIOTCS CBOMCTBEHHbIE eMy crnenuduyeckue 3alaud U OMIEpaluu: JeJeHue
HAaIleJlo, ONEePUPOBaHME OCTAaTKAaMU Ha MHOXECTBE LENbIX YHCEN, O0COOble CBOICTBAa pallMOHAIBHBIX H



UppaMOHABHBIX YHCEN, apu(MeTHUIECKUE OTepaliy, a TAK)Ke W3BJICUeHUE KOPHS HATYpAJIbHOM CTETNIEHN Ha
MHO>KECTBE KOMILJIEKCHBIX uKcell. biiarogaps nocie1oBaTeIbHOMY pacUIMPEHNIO KPYTa UCIIOIb3YEMbIX UNCEI
U 3HAKOMCTBY C BO3MOJKHOCTSMH HMX TNPUMEHEHHUS IS PpEIICHUS pa3IHuHBIX 33434  (QopMupyercs
IIPEJICTaBICHUE O €IMHCTBE MAaTEMaTUKU KaK HAayKd U €€ poJId B IOCTPOECHUU MOJENEH pealbHOTO MUpa,
LIMPOKO MCIOJb3YIOTCA 0000IIEHNE U KOHKPETU3ALU L.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEaIU3yeTCs Ha IMPOTSIKEHUH BCEro OOY4YEHMsI Ha YpPOBHE
cpenHero oOmiero o0pa3zoBaHUs, MOCKOJIbBKY B KaxaoM paszene [IporpamMmbl mpeaycMOTpPEHO pelieHue
COOTBETCTBYIOIIMX 3ahady. B pe3ynpraTe oOywaroluecsi OBJIAJEBAIOT PA3IMYHBIMM METOJAMU PELEHUS
panMoHATBFHBIX, UPPALMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPH(PMUYECKIX U TPUTOHOMETPUIECKUX YPaBHEHHI,
HEpPAaBEHCTB M CHCTEM, a Takke 3aJay, cojepKalmux mnapaMmerpsl. llogydeHHble yMEHHS LIHPOKO
WCTIOJIB3YIOTCS TIPU MCCIIEIOBAHUH (DYHKIIHIA C TIOMOIIBIO TPOM3BOIHOM, TIPU PEIICHUH MPUKIIAIHBIX 3a/1a9 U
3a/la4 Ha HaxOXKJEHHE HauOOJIbIIMX U HAaUMEHBIINX 3HaueHUU (QyHkuuu. J[aHHas copep)kareiabHas JIMHUA
BKJIIOUAeT B ce0sl Takke (OpMHUpOBAHUE YMEHMH BBIMOJHATH pacuéThl Mo ¢opMmysam, Mpeodpa3oBaHUs
paloHaIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAK)KE BbIPAKEHUH, COJepKAIINX
cTeneHu M jorapudmel. brnarogaps usydeHuio anredpandeckoro Marepuaia MPOUCXOIUT JajbHeiliee
pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOIO MBIIUIEHUS oOydaromuxcsd, (OpMHUPYIOTCS HAaBBIKH
NeYKTUBHBIX PacCyXJEHHUH, pabOThl C CUMBOJIbHBIMH ()OpMaMH, MpEACTaBIECHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEH B BMJIE€ PaBEHCTB M HepaBeHCTB. AsreOpa mpemiaraeT 3()(eKTUBHbIE MHCTPYMEHTHI IS
pelIeHNs MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
sI3pIKa HAYKH.

CopepxarenpbHo-MeToanueckass JUHUS «DYHKIMM U TpaUKH» TECHO MEperieTaeTcsl ¢ IpYruMHU
JUHUSAMHU Y4eOHOTO Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3a/aéT TOCIeI0BATEIbHOCTh H3yUCHHS
Marepuana. 3ydeHue cTeneHHO!, TOKa3aTeIbHOM, Jorapu(MUIECKONW U TPUTOHOMETPHUCCKUX (QYHKIIHMA, UX
CBOMCTB M Tpa(UKOB, UCHOJIb30BaHUE (QYHKIUH JUIsl pelieHus 3afad U3 APYrux y4eOHBIX NMPEIMETOB U
peanbHON JKU3HM TECHO CBS3aHO KaK C MaTeMaTHMYeCKUM aHaJIM30M, TaK U C PELICHUEM YpaBHEHHH M
HepaBeHCTB. [Ipu 3ToM Oouiblloe BHUMaHUE yJenseTcss (OPMHPOBAHUIO YMEHHUS BbIpaxaTb (hopMynaMu
3aBHCUMOCTHU MEXIY Pa3IMYHbIMU BEJIMYMHAMU, UCCIIEN0BATh MOJyUYEHHbIE (PYHKIUH, CTPOUTH UX I'PaQUKH.
Marepuai 3Toil coaepKaTeIbHON JIMHUM HALIEJIEH HAa pa3BUTUE YMEHHI U HABBIKOB, MO3BOJISIOIINX BhIPAXKaTh
3aBHCUMOCTH MEXIY BEIMYMHAMU B Pa3IMYHON (Qopme: aHAIUTUYECKOH, rpadudeckoil u cioBecHoil. Ero
U3yYeHHE CIIOCOOCTBYET pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHHs, CIOCOOHOCTH K OOOOLICHHI0 U
KOHKPETHU3aLlUK, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxatenpHast tuHMs «Havyama MareMaTHUECKOTO aHalIM3a» MO3BOJISET CYIIECTBEHHO PACIIMPHUTh
KpYI' KaK MaTEMaTU4ECKUX, TaK U IPUKIIAJHBIX 33]a4, JOCTYIHBIX 00YJarOIIUMCs, TaK KaK y HUX MOSIBIISETCS
BO3MO’KHOCTb CTPOUTH I'PaUKH CI0KHBIX PYHKIHIH, ONpeaessaTh UX HauOOJIbIINE U HAUMEHBIINE 3HAUCHHUS,
BBIUUCIIATh IUIOMAAN (Uryp U OOBEMBI Tel, HAXOIUTh CKOPOCTH W YCKOpEHHUs mpoleccoB. JlaHHas
cojJiepKaTebHas JMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH MOCTPOCHUS MAaTEMAaTHUYECKUX MOJIEIEeH pealbHbIX
CUTyallUd, IO3BOJIIET HAXOJUTh HAWIydlllee pElIeHHEe B MPHUKIAAHBIX, B TOM 4YHCIE COLMAIBHO-
HSKOHOMHYECKHUX, 3aJjayaX. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYE€CKOI'0 aHajHu3a CIIOCOOCTBYET PA3BUTHIO
abCTpaKkTHOTO, POPMATIBHO-IOTHYECKOTO U KPEaTUBHOTO MBILILIEHUS, (POPMUPOBAHUIO YMEHUH paclio3HaBaTh
NIPOSIBJICHUS 3aKOHOB MAaT€MaTUKH B HayKe, TEXHUKE M MCKyccTBe. OOydaromuecss y3HAIOT O BbIJAOIIUXCS
pe3yibTarax, HOJYYEeHHBIX B X0/ pa3BUTHs MaTeMAaTUKU KaKk HAyKd, 1 00 UX aBTOpax.

ConepxaTenbHO-MeToAMYeCKast TUHUS «MHOXECTBa U JIOTUKA» BKIIIOYAET B Ce0sl 3JIEMEHThI TEOPUHU
MHO>KECTB M MAaTEMaTHYECKOH JIOTMKU. TeopeTUKO-MHOXKECTBEHHbBIE INPEACTABICHHUS ITPOHU3BIBAIOT BECH
KypC IIKOJBHOM MaTeMaTHKH U IpeylaraloT Haubosee yHUBEpCalbHbIH SA3bIK, 00BEANHAIOIINI BCE pa3ieibl
MaTEMaTHKHU U €€ MPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MAaTEMaTHYECKUE JUCIMIUINHBI U UX ITPUIIOKEHUS B
enuHoe nenoe. [loaroMy BakHO 1aTh BO3MOYKHOCTh 00y4aromeMycs MOHUMAaTh TEOPETUKO -MHOKECTBEHHBIH
S3bIK COBPEMEHHON MAaTeMAaTHKHM U MCIOJIb30BaTh €ro Ui BBIPA)KEHUS CBOMX MBbICIEH. J[pyrum BaskKHBIM
NPU3HAKOM MAaTEeMaTUKW KaK HayKd CJeQyeT MpHU3HATh CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHMU H
CIIEOBAaHUE OIpPEAEIEHHBIM MPAaBWJIAM IIOCTPOEHMS JIOKA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMU



MaTeMaTH4YECKOH JIOTHUKH COCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS 00YJalOINXCsl, TO3BOJSET UM
CTPOMTH CBOU PACCY)KJCHHS HAa OCHOBE JIOTMYECKHX MPAaBMII, JOPMUPYET HABBIKM KPUTHUIECKOTO MBIIIICHHS.

B yuebHOM Kypce «AnreOpa W Hayajla MaTeMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4YEeCKOTO MOJICIIMPOBAHUS, KOTOpPHIE MPHU3BAHBI CIIOCOOCTBOBATH (HOPMUPOBAHMIO HABHIKOB
MOCTPOSHHSI MOJICTICH peaNbHBIX CUTYallUl, UCCIIEAOBAHUS 3TUX MOJIEIICH C TIOMOIIBIO anmapara anreopsl u
MaTeMaTHYEeCKOTO aHAIN3a, HHTEPIIPETALNH MTOJTYYCHHBIX Pe3yIbTaToOB. Takue 3ajaHus BIUIETEHBI B KaXKIbIi
U3 pa3JeNoB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall yueOHOTO Kypca IIMPOKO MCIIONB3YETCs Ul PeIIeHUs
NPUKIAJAHBIX 3a7ad. llpm pemieHnu peanbHBIX MPAKTHYECKHX 337ad  OOydJaromiuecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS, HCIIOJIB30BaTh AHAJIOTHIO,
0000ImaTe W KOHKPETU3UPOBaTh mpobiemy. JlearenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB PEIICHHS
MPUKJIAJHBIX 3a7jad OpraHU3yeTcs B IpOLiecce M3Yy4EHHsl BCEX TeM y4eOHOro kypca «AnreOpa v Havaia
MaTeMaTHIECKOTO aHAIH3ay.

Ha uzydyenue yue6HOTO Kypca «Anredpa U Hayaia MaTeMaTHYECKOTO aHaIM3a» OTBOAUTCS 272 Jaca: B
10 xitacce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Ymucna v BBIYUCICHUS

Pammonanbupie  ynciaa. OOBIKHOBEHHBIE M JECATHYHBIE JpOOW, TPOLEHTHI, OECKOHEYHBIE
nepuoaudeckue 1poou. [lpumenenue npoOeil 1 MPOLEHTOB AJIsl PEIIEHUS IPUKIAIHBIX 3a]au U3 pPa3IN4HbIX
OTpaciied 3HAHUM U pealbHOW KU3HMU.

JlelicTBuTenpHble yncia. PanyoHanbHble U MppallMOHANbHbIE YKcIa. ApU(pMETUYECKUE ONEpaLuu C
JNEHUCTBUTENBHBIMU YHCIaMUA. MOJyab ACMCTBUTENBHOTO YMCIAa M ero cBoiictBa. [lpubmmkEHHbIC
BBIYMCIICHUS, IPAaBUIIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJibTaTa BbIUMCICHUM.

Crenenp ¢ nenbiM mnokasareieM. bunom Herotona. Mcnonb3oBanue moaxonsiiedl Gpopmbl 3amucH
JNEUCTBUTENBHBIX YHCEN JIUISl pELICHUsI TPAKTUYECKUX 3a7a4d U MPECTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeIeM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM IT0KA3aTEIIEM.

Jlorapudm uucna. CoiictBa jorapudma. JleciTuUHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpPeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHsS. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cieacTBUsA. HepaBeHCTBO, pellieHne HepaBeHCTBRa.

OcCHOBHBIE METOJIBI pEIICHHUS LEeIbIX M JPOOHO-palMOHAJIbHBIX YPAaBHEHMH M HEPaBEHCTB.
MHorouneHsl 0T OJHOW NepeMeHHOHU. JleneHne MHOTOYJIEHa Ha MHOTOWIEH ¢ octaTkoM. Teopema besy.
MHuorousensl ¢ neiasiMu kodpduimentamu. Teopema Buera.

[IpeoGpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

Wppanmonansuble ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS UPPAIIOHATIbHBIX YPABHEHUH.

[TokazarenbHbie ypaBHEeHUsI. OCHOBHBIE METObI PEIICHHSI TIOKA3aTEIbHBIX YPABHEHHH.

[IpeobpazoBaHue BhIpaKEHUN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METO/IbI PEIICHUS JOrapu(PMUUECKUX YpaBHEHUH.

OcHoBHbIe TpUroHOMeTpHueckue ¢opmyibl. [IpeobpazoBaHue TPUTOHOMETPUUECKUX BbIPAKEHUH.
Pemenune TpUroHoMeTpHUECKUX YpaBHEHHIA.

Pemienue cucrteM NUMHEHHBIX ypaBHEHUH. MaTpuila CUCTEMBI JJUHEUHBIX ypaBHEHUU. OnpenenuTenb
MaTpullbl 2X2, ero TIeOMETPUYECKUH CMBICI M CBOICTBAa, BBIYMCICHHE €ro 3HA4YCHUs, NPUMEHEHUE
OTIPENCIUTENS JUI PElICHUs] CHUCTEMbI JIMHEHHBIX YpaBHEHUN. PereHune mpUKIagHBIX 33/a4 C MOMOIIBIO
CUCTeMbl JHHEWHBIX YypaBHeHHMH. McciaemoBaHue TOCTPOCHHON MOJENM C TIOMOINBIO MaTpull U
OTPEICIINTENEH.

[TocTpoeHne MareMaTHYECKUX MOJIENEN pealbHOM CUTyallud C TIOMOIIbIO YPAaBHEHHU M HEPABEHCTB.
[IpumeHeHne ypaBHEHHUI 1 HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHX 3aa4 U 33]1a4 U3 Pa3InYHbIX o0iacTen
HAyKH U peaIbHOM JKU3HH.

DyHKUUH U TPaPUKHU

OyHKIMA, c1ocoObl 3aaHus QyHKIMH. B3aumuo oOpatHbie pynkunu. Komnosunus Gynkuumii. ['padux
¢byHKIMU. DieMeHTapHble TpeoOpa3zoBaHus rpaduKoB (QyHKIIUH.

OO6nacte ompesneneHUss W MHOXKeCcTBO 3HaueHMM QyHkumu. Hymm @ynkmun. IIpomexyrku
3HaKONOCTOsIHCTBA. YETHbIe U Heu€THBIe pyHKUuU. [lepuoandeckue pyHKuu. [IpoMexxyTkn MOHOTOHHOCTH
¢bynkumu. MakcuMyMbl ¥ MUHUMYMBI (yHKuMd. HaunOosbliee ¥ HauMeHbllee 3HaueHHs (PyHKIUMM Ha
IIPOMEXKYTKE.

JIuneitHas, KBapaTU4yHas U JpoOHO-TMHEHHas QYHKLIMHU. DIeMEHTapHOE UCCIIeJOBAaHUE U TOCTPOSHHE
UX IrpaKoB.



Crenennasi QyHKIMs ¢ HaTypaJbHBIM M IIeNbIM MoKa3ateneM. E€ coiicTBa u rpaduk. CpoiicTBa u
rpaduK KOpHs N-0i CTeNeHN KaK (PYHKIMH 0OpaTHOM CTENEHU C HaTypalbHBIM MOKA3aTEIEM.

[Toxa3zaTenpHast u jorapudmuueckas QyHKIMH, UX CBOICTBa U rpaduku. Vcnonp3oBanue rpaguxkoB
GyHKUUH 11 pereHus] ypaBHEHHIA.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpEICICHUE TPUTOHOMETPUYECKUX (DYHKIHMI YHCIOBOTO
apryMeHra.

OyHKIIMOHANBHBIE 3aBUCUMOCTH B pEAIBHBIX IMpoleccax M SBICHHUAX. ['paduku peasbHBIX
3aBUCHMOCTEH.

Hayana MmaTteMaTH4eCKoOro aHaJIu3a

[locnenoBarenbHOCTH, CIOCOOBI 3a/JaHUS NOCIeA0BaTeNbHOCTEN. MeTo MaTeMaTnyecKol UHTyKIIUH.
MOHOTOHHBIE U OTPaHUYEHHBIE M1OCIIEI0BATENILHOCTU. VIcTOpUsl BOSHUKHOBEHHSI MaTEMAaTHUECKOIO aHAIN3a
KaK aHajan3a 0ECKOHEYHO MaJbIX.

Apudmernueckas M reoMmeTpuyeckass mporpeccuu. beckoHeuHo yObIBarolasi I'e€OMETpUYecKast
nporpeccusi. CymMma O€CKOHEYHO  YOBIBAIOIIEW TEeOMETpPUYEeCKol  mporpeccuu. JIMHEHHBIA U
SKCHOHEHIMANbHBIH pocT. Yucno e. dopmyna cioxHbIX NpoueHTOB. lcnons3oBaHue mporpeccuu Juist
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHbie QyHKIMM U UX cBOiicTBa. TOUKM pa3pbiBa. ACUMITOTHI rpagukoB ¢pyHkuuid. CBoiicTBa
(GyYHKIMI HENpephIBHBIX HAa OTpe3ke. MeTo MHTepBaoB JUIsl pelieHus HepaBeHCTB. [IpuMeHeHne cBOMCTB
HEeNpephIBHBIX (PYHKIUHN AJIs peleHus 3aaau.

[lepBas u BTOpas mpousBojaHbIE QyHKUMU. OmpeneneHue, reOMeTPUUYEeCKUl U (PU3NYECKUI CMBICI
MIPOM3BOIHON. YpaBHEHHE KacaTeNbHOMN K TpaduKy (QyHKIIHMH.

[IpousBonubie sneMmeHTapHbIX (yHKIUA. [Ipon3BoaHas CyMMbl, NpPOU3BENCHMs, YacTHOIO U
KOMTIO3HUITUH (hYHKITUH.

MHo:xecTBa M JIOTHKA

MHO3€ecTBO, OTiepallii HaJl MHO>KECTBAMH U UX CBOWCTBA. [[narpammel Ditnepa—Benna. [I[pumenenue
TEOPETUKO-MHOKECTBEHHOTO almapara Jjisl ONMCaHNsl PEaJIbHBIX IIPOLECCOB U SIBJICHUM, IIPU PEIICHUH 33124
U3 Jpyrux y4eOHbIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MaTEeMAaTU4YECKOTO OOBEKTa, CIEACTBUE, J0Ka3aTesIbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KJIACC

Yucia 1 BBIYUCICHUSA

HarypanbHnebie u nenslie yncina. [I[puMeneHre npu3HakoB JEIMMOCTH IEIbIX YHCEeT, HanOOIbIINI 001
nenutens (nanee — HOJl) u nHaumensiee obiee kparnoe (nainee — HOK), ocratkoB mo Moysmto, anroputma
EBxunna i pereHus 3a1a4 B LENbIX Yncax.

KowmmnekcHsie yncna. AnreOpanyeckasi U TpPUTOHOMETpUUecKast JOpPMbI 3aMKUCH KOMIUIEKCHOTO YHCIIA.
Apudmernueckue orepanuu ¢ KOMIUIEKCHBIMH 4uCIaMd. V300pakeHne KOMIUIEKCHBIX YHCell Ha
KoopauHaTHOU iockocTH. Dopmyna Myaspa. Kopau N-0ii cTenenu u3 koMIuiekcHOTo uncia. [Ipumenenue
KOMITJIEKCHBIX YHCeN [T pelieHus PU3N4ecKux U reOMEeTPUIECKHUX 3a/au.

YpaBHeHUS U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPaBHEHHI M HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSI.
PaBHOCHIIBHBIE HEpABEHCTBA.

Ot60op KOpHEH TPUTOHOMETPHUECKUX YPABHEHHH C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemmenune TpuroHoMeTprUUeCKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHUS TIOKA3aTeNbHBIX U JIOTApU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIICHUS CHUCTEM ¢ COBOKYIHOCTEH pallMOHANBHBIX, HpPPAlHMOHATbHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUN.



VYpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPAMH.

IIpuMeHeHrEe ypaBHEHMH, CHUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3aJad M 3a7ad U3
pa3nUYHbIX 00JacTell HAYKH U PEaTbHOM KU3HU, HHTEPIPETALUs MOTYYSHHBIX PE3yIbTaTOB.

DyHKUUH U TPAaPUKHU

I'padux komno3unuu GyHkmid. 'eomeTprudeckne oOpa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPIUHATHON
IIJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckue MeTo/bl pelIeHHs] YpaBHEHUI U HEpaBeHCTB. | paduueckre METObpl PEHICHUs 33134 ¢
rapamMeTpamu.

Ucnonws3oBanne rpaduxoB (QyHKUMA I HCCIEIOBAHUS MPOIECCOB W 3aBUCUMOCTEH, KOTOPHIE
BO3ZHUKAIOT MPU PELICHUH 33/1a4 U3 APYrUX YU€OHBIX IPEIMETOB U PEATILHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpumeHeHre NTPOM3BOJHONW K HCCIEAOBaHMIO (DYHKIMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxosxienre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpuMeHeHre NpPOW3BOMHON Il HAXOXKJICHHsI HAWIYYIIero peuleHus B NPHUKIAJHBIX 3ajadax, s
OTpeJieNIeHUs] CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOTO (pOopMyIIoN MiH rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. IlepBooOpa3Hble 3IeMEHTApHBIX (QYHKIIHIA.
[IpaBuna Hax0XAEHUS TEPBOOOPAHBIX.

Wuterpain. ['eomerpruueckuii cMbICT HHTErpaia. Berancnenue onpenenéHHoro nHTerpaia no Gopmysne
Herorona-JleiGnuma.

[Ipumenenue HHTErpasa Juid HaX0KASHH II0MIaiel MI0CKUX QUryp U 00bEMOB Fr€OMETPUYECKHX TEJ.

[Ipumeps! pemienuit auddepeHuaNbHbIX ypaBHEHUH. MaTemMaTnueckoe MOJIETHPOBAHUE PeallbHBIX
MIPOIIECCOB C MOMOIIBIO TU(hepeHITNATEHBIX YPaBHEHUM.



IVNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTD TPAKAAHCKON MOZUIIUN 00yJarOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oOImiecTBa, NPEACTABICHHE O MAaTeMAaTUYECKUX OCHOBAaX (PYHKUHMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIICHUH, TpoUeAyp TpakJaHCKOro ooOmiecTBa (BBIOOPHI, ONPOCHl H APYroe), yMEHHE
B3aUMO/ICHICTBOBATh C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) IaTpMOTHYECKOT0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTH POCCUNCKOM I'PaXKAAHCKON UIEHTUYHOCTH, YBAXKEHHSI K IPOIIOMY U HACTOALIEMY
POCCUICKON MaTEMaTUKH, [ICHHOCTHOE OTHOIIEHUE K JJOCTHKEHHSIM POCCUUCKUX MAaTEMAaTUKOB U POCCHUCKON
MaTeMaTHYeCKON MIKOJIbI, HCIOJIb30BaHUE 3TUX AOCTHKEHMH B APYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM poccHuiickoro Hapojaa, c(GOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKu U
JeSITeNIbHOCTBIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTMYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAst SCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3ajad, PEUICHUH, PACCYXKAEHUH, BOCHPUMMYHMBOCTb K MAaTEMaTHYECKUM aCHEKTaM pa3jIM4YHbIX BHJIOB
UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

C(OPMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTeMaTHYECKUE 3HAHUA B MHTEpecax 3J0pOBOrO H
Oe3omacHOro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOLICHME K CBOEMY 3J0pPOBBIO (30pOBOE€ IHUTaHHE,
cOalaHCUPOBAHHBIA PEXHUM 3aHATUM WM OTIbIXa, pPETyJspHas ¢u3ndeckas aKTHUBHOCTH), (PU3NUYECKOE
COBEpPILIEHCTBOBAHKE IIPU 3aHATHSIX CIIOPTUBHO-03/10POBUTENBHOMN AEATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TpYAY, OCO3HAaHHE LEHHOCTH TPYJIOJO0Ms, HHTEpeC K pas3iuyHbIM chepam
po(heCcCUOHAIBHON JEeSITEIbHOCTH, CBA3AHHBIM C MAaTEMAaTUKON M €€ NMPUWIOKEHUSIMH, YMEHUE COBEPLIAThH
0CO3HaHHBII BbIOOp Oynymiel npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE )KMU3HEHHBIE IJIaHbl, TOTOBHOCTD U
CIOCOOHOCTh K MaTeMaTHMYeCKOMYy OOpa3OBaHUI0 M CaMOOOpa30BaHMIO HAa MPOTSIKEHUU BCEH KU3HH,
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B PEILIEHUH ITPAKTUUYECKUX 3a/1a4 MaTEMAaTHYEeCKOIN HallPaBJICHHOCTH;

7) 3K0JIOrH4ecKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTb 3KOJIOTMYECKOM KYJIbTYpbl, ITOHMMAaHUE BIHUSHUSA COLMAIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMANbHOM cpelbl, OCO3HaHHWE TJI00ABHOIO Xapakrepa
9KOJIOTUYECKUX IMpo0JsieM, OpUEHTAlMsl Ha NMPUMEHEHHEe MAaTeMaTU4eCKUX 3HaHWUU Ui pelleHus 3ajad B
001acTH OKpY’Kalollel cpeibl, MIaHUPOBAHUE IOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IMOCJIEACTBUH JUIs
OKpYKaroLlen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
OOI11eCTBEHHOHN NMPaKTUKH, TOHUMaHWE MAaTeMaTHYeCKON HayKH Kak cdepbl 4eJOBEYECKOW JAeATEeIbHOCTH,
9TanoB €€ pa3BUTHUS W 3HAYMMOCTH U1 DPAa3BUTHS LMBWIM3ALMU, OBJIAJEHUE SI3BIKOM MaTEMaTHKU H
MaTeMaTHYECKON KyJIbTYpOH KaK CPEICTBOM IO3HAHUS MHpa, TOTOBHOCTb OCYIIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITEIbHOCTh MHIMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI



Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble joruveckue aecTBus:

BBIABJISITh M XapaKTEPU30BaTh CYIICCTBEHHbIE NPHU3HAKKM MaTeMaTHYEeCKUX OOBEKTOB, MOHSITUM,
OTHONICHUI M@Ky MOHSATUSMHU, (POpMYITHpPOBATH ONMpEACTCHUS TOHSATUH, YCTaHABIMBATH CYIICCTBEHHBIN
MPU3HAK KJIacCH(PUKALNU, OCHOBAHUS [T 0000IICHUS M CPABHEHUS, KPUTEPUH MTPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPE0OPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC,
¢IMHUYHBIC, YACTHBIC M OOIIUE, YCIOBHBIC,

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpEYHs B (aKTax, JAHHBIX,
HAOIIOJICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH TS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPCUHNI;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHIYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

MPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTE€bCTBA MAaTEMATHUUYECKUX YTBEPXKIEHUW (TIpsIMbIE U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE CY)KJICHHS Y BBIBOJIBI;

BBIOMpATh CIIOCO0 pelieHns yueOHO! 3a1aun (CpaBHUBATh HECKOJIBKO BApMAHTOB pEllIeHUs, BRIOUpaTh
HauboJee NOAXOAAIUMN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibCKkue 1elCTBUA:

MCI0JIb30BAaTh BOIMPOCHI KaK MCCIEI0BAaTENbCKII HHCTPYMEHT MO3HaHUs, (pOPMYIUpPOBaTh BOMPOCHI,
¢bukcupymoe nNpoTUBOpedre, MpolieMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOJUTH CaMOCTOSATEIbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HCCIIEJJOBAHUE [0 YCTAHOBJIEHMIO
OCOOCHHOCTEl MaTeMaTHyecKoro oOOBEKTa, SBJICHUS, TIPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
0o0BbeKTaMu, SIBJICHUSAMH, ITPOLIECCAMY;

CaMOCTOSITEIFHO GOPMYIUPOBATH 000OIIEHUSI M BEIBOIBI TI0 pe3yiIbTaTaM MPOBEAEHHOTO HAOTIOCHUS,
HCCIIeIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 000O0IICHU;

MIPOTrHO3UPOBATH BOZMOKHOE pa3BUTHE MPOIIecca, a TAK)KE BBIIBUTATh MPEINOJIOKEHUS O €0 Pa3BUTHH
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh J€PUIMUTHI MH(GOPMALIMKU, JaHHBIX, HEOOXOJUMBIX JJIi OTBETA HA BOIPOC U VIS PEHICHUS
3a/1a4u;

BBIOMpATh MHPOPMALUIO U3 MCTOYHUKOB PA3IMYHBIX THUIOB, aHAM3UPOBATh, CUCTEMaTU3UPOBATh U
UHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIMIO, MPEACTaBIATh €€ B pPa3IUYHBIX (opmax, HIUTIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHHUMATh ¥ (POPMYIUPOBATH CYXAECHUS B COOTBETCTBUH C YCIOBUSMH U LIEISIMHU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHMS I10
X0y pellleHus 3aja4i, KOMMEHTHPOBATh MOJYYEHHbIN PE3YyNbTaT;

B X0Jie 00CYXJeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY 0OCYXJaeMOW TeMbl, MPOOJIEMBb, peraeMon
3aJ1a4M, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA TIOUCK PELICHHUS, COTIOCTABIIATh CBOU CYXKICHHUS C CYKICHUAMU
JIPYrUX Y4acTHUKOB JUAJIoTa, OOHApYKMBaTh pa3iMyMe W CXOJCTBO MO3UIMHA, B KOPPEKTHOW ¢opme
(bopMynUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPEJICTABIIATh PE3YIbTATHI PELICHU 3aa4H, SKCIIEPUMEHTA, UCCIIEI0BaHUS, IIPOEKTA, CAMOCTOSTENILHO
BbIOMpPATh (hopMaT BBICTYIUICHHUS C YUETOM 3a/]1a4 MPE3EHTAIlMM U OCOOEHHOCTE! ayAUTOPUH.



PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE AeilicTBUS

Camoopranu3anus:

COCTaBIISATh TUIAH, AJITOPUTM PEIICHHS 3a/a4H, BEIOMpATh CIOCOO pemieHus ¢ Y4€TOM UMEIOIIUXCS
pECYpCOB B COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOU MH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJLIEKT:

BIIQJICTh HABBIKAMU TIO3HABATECIILHON pe(ICKCMM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU W
MBICIIUTEIBHBIX TIPOIECCOB, MX PE3YJbTATOB, BIAJACTh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJISI TIpoIiecca
U pe3yJibTaTa perieHus MaTeMaTUueCKOn 3a/1auH;

MPEBHUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH NP PEIICHUH 33/1a49H, BHOCUTh KOPPCKTUBHI B
NESITETHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJIM U YCIOBUSIM, OOBACHITh MPUYMHBI JTOCTHKCHUS WITH
HEJIOCTH)KEHHS PE3yIbTAaTOB JEATEILHOCTH, HAXOIUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEeJILHOCTD:

MOHUMATh W WCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBHIYATBbHOW PabOTHl NIPH PEIICHUU
y4eOHBIX 3aj7ad, MPUHUMATH 11€7h COBMECTHOM JEeATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboTHI, pactipeiesiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC U Pe3yabTaT paboThl, 06001IaTh
MHEHHS HECKOJIBKHX JIIOCH;

Y4acCTBOBATh B TPYMNMNOBBIX Gopmax padboThl (00CYXaeHHs], 0OMEH MHEHUN, «MO3TOBBIC IITYPMBI» U
WHBIC), BBIOJHATH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOU JICUCTBHUS C JIPYTHUMH WICHAMHU KOMAaH/IBI,
OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM y4aCTHUKAMHU
B3aMMO/ICUCTBHSI.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy o0ydenus B 10 kaacce oOydarOmuiics MOTYIUT CICAYIONNE MPEIMETHBIE PE3YIbTAaThl 10
OTJIeNbHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO Kypca «Airedpa u Hauyaja MaTeMaTUYECKOTO aHAIN3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO ONEPUPOBATH MOHATUSMHU: PAIMOHATIBHOE YMCIIO, OECKOHEYHas Mepuoauueckas JpoOb,
MPOLIEHThI, MPPALMOHAIBHOE YHCIO, MHOXECTBA PALMOHAIBHBIX W JEHCTBUTENIBHBIX YHUCEN, MOJIYJb
JNENCTBUTEIBLHOTO YHUCIIA;

MPUMEHSTH JpOOU U MPOLIEHTHI IS PElIeHUs MPUKIAJIHBIX 3a7a4 U3 Pa3IuYHbIX OTpaciel 3HaHUHN U
peanbHOM KU3HH;

MPUMEHATh MPUOMMKEHHBIE BBHIYMCICHUS, MpaBUJia OKPYTJCHHS, MPUKUIKY U OLEHKY pe3yibTara
BBIUMCIICHUM;

CBOOOJHO ONEpPUPOBATH MOHATHEM: CTENEHb C IEIbIM MOKa3aTesleM, MCIOJIb30BaTh MOIXOISIIYIO
(dbopMy 3amucH IEHCTBUTENBHBIX YHCET JJIS PeUICHHs MPAKTUYECKUX 33]a4 U MPEACTaBICHUS JaHHBIX;

CBOOOJHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOJHO OTEPUPOBATH MOHATUAMU: JIOTapru(M YKcia, NECITUYHbBIE U HaTypallbHbIE TOTapu(MBI;

CBOOOJHO OTIEpUPOBATH MOHATUAMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHUS H HEPABEHCTBA:

CBOOOJHO OTIEPUPOBATH MOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC YPaBHEHUS
Y YPaBHEHUS-CJIE/ICTBHS, PABHOCHIIBHBIE HEPABEHCTBA;

MPUMEHSITh Pa3INYHbIe METOJBI PEIICHUs pPAIMOHANBHBIX U JPOOHO-pAIllMOHATBHBIX ypaBHEHUH,
MPUMEHSATh METO]l UHTEPBAJIOB ISl PEILIEHNs] HEPABEHCTB;



cBOOOJTHO ONEpUPOBATh MOHSATHSIMU: MHOTOUWIEH OT OJHOW MEPEeMEHHOW, MHOTOWIEH C LEJIbIMH
KO3 pUIMEeHTaMH, KOPHM MHOTOWIEHA, NPUMEHATH JIeIEHHE MHOTOWICHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera nis permenus 3anay;

cBOOOJIHO OIEpPHUPOBATH TMOHATHAMU: CHCTEMa JIMHEWHBIX YpPaBHEHM, MAaTpHIA, OIpEaeTUuTeNh
MAaTpHIBI 2 X 2 U €ro TeOMETPUUYECKUN CMBICH, HUCIIOIh30BaTh CBOMCTBA ONPEACIUTEN 2 X 2 Il BBIYUCICHUS
€ro 3HAuYeHUSs, NPUMEHATh OINPEAEIUTENN Ui PEIICHUs CUCTEMBbl JIMHEMHBIX YpaBHEHUH, MOJEIMPOBATH
peaJibHbIE CUTYallUU C IOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHMM, HUCCIIEN0BaTh MOCTPOCHHBIE MOJEIH C
MIOMOIIBIO MATPHUIL U OIIPEAETUTENEH, UHTEPIPETUPOBATH MOJYYEHHBIN PE3YyIbTAT;

MCIOJIb30BAaTh CBOWCTBA JICHCTBUI C KOPHSIMH JJIS TPe0Opa30BaHMs BRIPAKEHUI,

BBINIOJIHATh IIPEOOpPa30BaHUsl YUCIIOBBIX BBIPAKEHUH, COJEp)KAIMX CTENEHH C PalUOHAIBHBIM
[I0Ka3aTeseM;

HCI0JIb30BaTh CBOMCTBA JIOTapU(PMOB ISl MpeoOpa3oBaHUsl JOTapU(PMUUECKUX BbIPAKECHUI;

CBOOOJHO OIEpUpPOBaTh MOHATHSIMHU: HpPpPALMOHAIbHBIE, IOKa3aTelbHbIE W JIOTapu(pMUUECKHE
YpaBHEHHUS, HAXOJUTh UX PELIEHMs] C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXOJIOB MM OCYLIECTBISS MPOBEPKY
KOpHEWH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpPUYECKHE (POpPMYibl Ui MPeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAKECHU;

CBOOOJHO OINEpPUPOBATH MOHSTUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHATh He0oOXOIuMbIe
(bopMyIIbl ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX YpaBHEHUII;

MOJIENTUPOBATh peallbHble CUTyallUM Ha S3bIKE anredpbl, COCTAaBJIATh BBIPAKEHHUS, ypaBHEHUS,
HEpaBEHCTBA M0 YCIOBUIO 33/1a4H, UCCIIE0BATH IOCTPOSHHBIE MOJIEIH C UCTIOJIB30BAaHUEM amapaTa alireopsl.

DyHKIUHN U TPaQUKH:

CBOOOJIHO OTEPUPOBATH MOHATHAMU: (YHKITUS, CIIOCOOBI 3amaHus (YHKIIMH, B3aUMHO OOpaTHBIC
dbyHKIIMHA, KOMTIO3UTUSA DYHKIMH, rpaduK (YHKIIUH, BBITIOJHSTH 3JIEMEHTAapHBIC MPeoOpa3oBaHus rpauKoB
GbyHKIINI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: 00IAaCTh ONpEAETICHUS U MHOXKECTBO 3HaYCHUH (DYHKIIMH, HYIIH
(GYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: YETHBIE M HEUYETHbIE (PYHKUMU, NEpHOAMYEcKHEe (YHKIHH,
MIPOMEXYTKA MOHOTOHHOCTU (DYHKIIMHM, MAKCUMYMbl 1 MUHUMYMBbI (DYHKIIMH, HAUOOJIbIIEe U HaUMEHbIIEee
3HaueHue (PYHKIUU Ha TPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CTEleHHas (YHKIMS C HATypajJbHBIM U LEIBIM IOKa3aTeseM,
rpaduk crerneHHON (YHKUHWM C HAaTypaJlbHBIM U IENbIM TOKa3aTelieM, rpaduk KOpHS N-Oi CTENEeHH Kak
GbyHKIMHM 00paTHOM CTENEeHHU C HaTypallbHbIM IOKa3aTelleM;

OTIepUPOBaTh TMOHATUSAMH: JIMHEIHAs, KBaJpaTU4Has M JpOOHO-TMHEHHas (QYHKUWU, BBHIIOJIHSTH
AJIEMEHTAPHOE UCCIIEIOBAHKE U TIOCTPOCHUE X IpadUKOB;

CBOOOJHO OMEPUPOBATh MOHATUSAMU: MOKa3aTenbHas U Jorapudmuueckas (YHKIHH, UX CBOMCTBA U
rpaduky, UCIIOIB30BaTh UX IPaQUKH AT pelIeHHsS YPaBHEHUN;

CBOOOJHO  OINEpPUPOBATh  MOHATHSAMH:  TPUTOHOMETPUYECKAas  OKPYXKHOCTb,  OIpe/AeeHUe
TPUTOHOMETPUYECKUX (PYHKIIHI YNCIOBOTO apryMEeHTa;

UCIOJb30BaTh rpauku GpyHKIMH 11 McCIe0BaHUs POLIECCOB U 3aBUCUMOCTEN NP peIIeHUH 3a]1a4
U3 Jpyrux Y4eOHBIX MpeIMETOB M peallbHOW JKU3HH, BBIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
BETTUYMHAMU;

Hauyana maTeMaTH4eCKOro aHajimu3a:

cBOOOJIHO ONEPUPOBATh MOHATUAMHU: apudMeTHUecKass U reoMeTpudeckas Mporpeccus, OECKOHEYHO
yOBbIBaroIasi reoOMeTpUYecKas MPOrpeccus, JUHEHHbIM M AKCIOHEHIMAIbHBIM POCT, (GopMyna CIOXKHBIX
IIPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUU JIJIS PELIEHMS] pEANIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;



cBOOOJTHO OTMEPUPOBATh MOHATHAMHE: TIOCIE0BATEILHOCTD, CHOCOOBI 3aaHusl MOCIIEI0BATEILHOCTEH,
MOHOTOHHBIE U OIPAaHMYEHHBIE NOCIEAO0BATEIBLHOCTH, IOHUMATh OCHOBBI 3apOXKJIEHUS MAaTEMaTHYECKOIO
aHaJIM3a KaK aHaJin3a OECKOHEYHO MAaJIbIX;

cBOOOJTHO ONEepUpOBaTh MOHATHSIMU: HENpEphIBHbIE (YHKIMHU, TOYKH paspbiBa rpaduka (GpyHKINH,
aCUMIITOTHI rpaduka GyHKINY;

cBOOOJTHO oOmepupoBaTh MOHATHEM: (YHKIHMS, HENpepbIBHAS Ha OTPE3Ke, NMPUMEHATh CBOMCTBA
HENpepbIBHBIX PYHKUUHN Ui pEellIeHUs 3a/1a4;

cBOOO/THO OTIEpUPOBATH MOHATHAMU: TIEPBast M BTOPasi IPOU3BOAHBIE (DYHKINH, KacaTeIbHas K rpaduKy
byHKIWH;

BBIUUCIIATH TPOU3BOJHBIE CYMMBI, TPOM3BEICHHs, YaCTHOTO W KOMITO3WIMH JBYX (DYHKIIMH, 3HATH
IIPOU3BO/IHBIE IEMEHTAPHBIX (PYHKLUI;

HCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellieHus 3a4ay.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOYKECTBO, OTIEpALlUU HaJl MHOKECTBAMU;

HCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUisi OIMCAHUS peabHbIX MPOLECCOB U SIBICHUH,
IIpY peIIeHNH 3aJa4 U3 IPYTuX y4eOHbIX IPEIMETOB;

CBOOOJHO OINEpPUpPOBaATh MOHATUSIMHU: ONIPENEIIEHUE, TEOpeMa, YpaBHEHHUE-CIEJICTBUE, CBONCTBO
MaTeMaTH4eCKOro o0bEeKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHS 1 HEPABEHCTBA.

K xoniy o6ydenus B 11 kiacce oOydaromuiicss MOJyYUT CIIEAYIONIUE MPEIMETHBIE Pe3yNbTaThl MO
OTJIeIbHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO Kypca «Airedpa u Hadyaja MaTeMaTUYECKOTO aHAIN3a»:

Yucaa v BbIYMCICHUS:

CBOOOJHO OMEPUPOBATH NOHITUSIMU: HaTypaJIbHOE U LEJI0€ YHCII0, MHOKECTBA HATYPAJIbHBIX U LENbIX
Yyucell, UCIO0JIb30BaTh NMpuU3Haku aeauMoctH uenbix yncen, HOJl 1 HOK HaTypanbHBIX Yncen Uil peleHus
3a/1a4, MPUMEHATH aroput™ EBkinia;

cBOOOJIHO OIIEPUPOBATh IOHATHEM OCTAaTKa M0 MOJIYJII0, 3alIUChIBATh HATYPAJIbHbIE YHACIIA B Pa3IMYHbIX
MO3ULMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO ONEpUPOBaTh MNOHATHAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEll,
NPEJCTaBIATh KOMIUIEKCHBIE 4YMCIa B ainreOpandyeckol M TPUTOHOMETPUYECKOH (opMe, BBIOJIHATH
apupMeTHYeCcKHe oNepaly ¢ HUMU 1 N300pakaTh Ha KOOPIUHATHOM IJIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: HMPPALMOHANbHbBIE, IIOKa3aTelbHble M JiorapudMuyeckue
HEPABEHCTBA, HAXOJUTh X PELICHHsSI C TOMOLIBIO PABHOCUIIBHBIX I1IEPEXO0B;

OCYILLIECTBIIATh OTOOP KOPHEH MpH pelieHH TPUTOHOMETPUYECKOTO YpaBHEHMS,;

CcBOOOJIHO OIEpPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPHUMEHATh HEOOXOAUMBIE
(opMyIbI 111 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJITHO OMNEpUpPOBAaTh TMOHATHSMM: CHCTEMa M COBOKYIIHOCTb YpaBHEHMH U HEPaBEHCTB,
PaBHOCWJIBHBIE CUCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOJWUTh PELIEHUS CHCTEMBl U COBOKYIIHOCTEN
palnMoHaAIbHBIX, UPPALIMOHATILHBIX, IOKA3aTEIbHBIX U JOrapu(pMHUUECKUX YPABHEHUHN 1 HEPABEHCTB;

pemars paloHalbHbIE, UPPaLMOHAIIbHBIE, II0Ka3aTelbHbIE, JorapupmMuUecKue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOYJIN U ITapaMeTphl;

IPUMEHATh TpapUuecKue MEeTOMbl JUIsl pelIeHUs YpaBHEHUH W HEepaBeHCTB, a TaKXke 3ajad ¢
napaMeTpamy;

MOJIEIUPOBATh pEAlbHbIE CUTYyallUd Ha S3bIKe anreOpbl, COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS,
HEPABEHCTBA M MX CUCTEMBI 10 YCIOBMIO 3a/la4M, MCCIEA0BATH IIOCTPOEHHBIE MOJEIN C HUCIOJI30BAHUEM
anmapara ajnreOpbl, HHTEPIPETUPOBATh MOJYYEHHBINH Pe3ylbTaT.

DyHKIUHN U TPpaQUKH:

CTPOUTH TpapUKH KOMIO3MLIMHU (PYHKIHH C MOMOIIBIO 3JIEMEHTAPHOTO MCCIEOBAHUS M CBOMCTB
KOMIIO3MIIMH JIBYX (PYHKLUH;

CTPOMTH reoMeTpHuUecKkre 00pa3bl ypaBHEHUI M HEPABEHCTB HAa KOOPIAUHATHON MIOCKOCTH;



cBOOOJTHO OTIEPHPOBATH MOHATHIMU: TPAPUKH TPUTOHOMETPHUECKUX (PYHKITHI;

NPUMEHATH (PYHKIMH JUI1 MOJCITUPOBAHUS U UCCIIEOBAHUS PEATBHBIX MPOLIECCOB.

Havyana maTeMaTH4eCKOro aHajmu3a:

MCTIOJIb30BATh MPOU3BOHYIO ISl HCCIIE0BaHUs (PYHKIIMH HA MOHOTOHHOCTD U OKCTPEMYMBI;

HAXOJIUTh HaUOOJIbIIEE ¥ HAaUMEHbBIIIee 3HaUeHUs (DYHKIIMN HETPEPhIBHON HA OTPE3KE;

HCIIOJIb30BATh IIPOU3BOAHYIO JUI HAXOXKICHUS HAWIYYIIErO PEIICHUS B IIPUKIAJHBIX, B TOM YHCIIE
COLIMAIBHO-OKOHOMUYECKUX, 3a/Jadax, i1 OIPEIEICHUS CKOPOCTH M YCKOPEHMs IIpolecca, 3aJaHHOIO
dbopmyioit wim rpaduKoM;

CcBOOOJTHO ~ OINEpHUpOBaTh MOHATUSAMH: MEPBOOOpa3Hasi, ONPEACIEHHBIM HMHTErpall, HAXOAUTh
nepBooOpa3Hble AIeMEHTAPHBIX (YHKINN M BBIYHCISATH HHTETpai 1o gopmysne Hetorona-Jleiibnuna,

HAXOJUTh TUIOUIA/IU TUIOCKUX (PUTYp U 00BEMBI TENI C TIOMOIIBIO HHTETPAIa;

MMETh MpEACTABICHUE O MaTEMaTUYECKOM MOJCIMPOBAHMM HAa IIpUMEpPE  COCTaBJIECHUS
muddepeHnanbHbIX YpaBHEHUIM;

pelarh NpuKIajHble 3ajauyd, B TOM YHCJIE COLUAIBHO-PKOHOMUYECKOTO M (PU3UYECKOTO XapakTepa,
CpeICTBAMHU MAaTEMAaTHYECKOIO aHAIIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponbubie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCTBO ACHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YypaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKUIUS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppaunonanbHbie ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomeTpuuecKke BbIpaXKEHUs U 99 1
YpaBHEHUS
[TocaenoBaTeIbHOCTH U IPOTPECCHH 10 1
HenpepriBabie dhynkimu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHUE, cCCTeMaTH3aIUs 5 5
3HaHUUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (mudposbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 HccnenoBanue GyHKIUN C TTOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi 1 HHTETpaT 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (PYHKITHI. 14 1
TpuroHomeTpruyecKue HEPaBEHCTBA
4 HpparnmonaibHbIe, MOKa3aTeIbHBIC U 24 1
norapu(MudecKue HepaBeHCTBA
Kommiekcubie uncia 10 1
HarypanbsHbie u 11e1p1e uncia 10
CucreMbl palioOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapUPMUIECKUX 12 1
ypaBHEHUU
8 3ajauu ¢ mapameTpamMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Komrpoaeueie | Hpakririeckue u3yueHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
1 MHo0xecTBO, ornepaluy HajJ MHOKECTBaMH 1 1
HUX CBOIiCTBa
2 Huarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara Jijisl pelieHus 3a1a49
Parmmonansueie ynciaa. OOBIKHOBEHHBIE U
4 JECATUIHBIEC IPOOU, TTPOIICHTHI, OECKOHEUHBIS 1
MIEPUOANYECKHIE TPOOH
Panmonansueie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MIEPUOANYECKHIE TPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKJIAIHBIX 3a71a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIaIHBIX 3a7a4
8 JleticTBuTeNbHBIC Yncia. PalimoHanbHbIC U 1
HMppAMOHAJILHBIE YHCIIa
9 ApubdmMeTnueckue oreparuu ¢ 1
NENCTBUTEILHBIMA YHCIAMH
10 Moaynb AeCTBUTEIBHOTO YHCIIA U €r0 1
CBOMCTBa




11

[TpuGnmxEHHbBIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IIPUKUKA U OLICHKA PE3yJIbTaTa
BBIUHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI pCIICHUS LECJIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHa HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHoTrOouJIeHBI ¢ TETBIMA KOY(PPUITHEHTAMH.
Teopema Buera

17

Pemenue cucteM TMHEUHBIX YpaBHEHHM

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUM

19

Marpuiia CucTeMbl JJMHEHHBIX YPaBHEHHIA.
Onpenenurenb MaTpUIBL 2X2, €ro
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTPUIBI 2X2, €10
F€OMETPUYCCKHI CMBICI U CBOMCTBA;
BBEIUHCIIEHHE €r0 3HAUECHHUS

21

IIpuMeHeHue onpeaennuTens Ui pelieHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN

22

Pelrenne npukiiagHelX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUN




23

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

24

KonTtposnsHas padota: "PannonanbHble
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMSA, crI0coObI 3a1aHusT (PYHKIIHH.
Bsanmuo o6parnbie pynkunn. Kommosumms

byHKINN

26

I'paduk pynkuu. JnemeHTapHbIe
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO6acTh onpeseieHns] © MHOYKECTBO
3HaueHul ¢pynkuuu. Hymu ¢pyHkumm.
[IpomexyTku 3HaK MOCTOSTHCTBA

28

UETtHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIHU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HaumMeHblliee 3HaYCHHE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, kBaapaTuyHas U JpoOHO-
JTUHEWHast GyHKITUU

31

DJeMEeHTapHOE UCCIIEIOBAaHKUE U TIOCTPOCHUE
rpadukoB 3TuX QyHKIUN

32

DneMeHTapHOe UCCIIeI0BAHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUN

33

CreneHs ¢ LEIBIM IToKa3aTeiaeM. bruHom
HrroTtona

34

CreneHsb ¢ LEIBIM IToKa3aTeiaeM. bruHom
HrroTtona




CrenenHas GyHKIHS ¢ HATYpPAJIbLHBIM U

3 1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTtponsHas padota: "Crenennas QpyHKIus.
Eé cBoiictBa u rpaguk”

37 ApupmeTrnuecKnii KOpeHb HATYpaITbHON
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTrnuecKnii KOpeHb HaTYpaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
CoJIepKalluX CTENEeHU U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIeprKalluX CTENEeHU U KOPHU

41 [IpeoGpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
CoJIepKalluX CTENeHH U KOPHU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATMOHATBHBIX
ypaBHEHUU
Uppannonanbasie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALHMOHATBHBIX
ypaBHEHU M
Wppaunonanbusie ypaBHeHHs. OCHOBHBIE

44 METO/Ibl PEIICHUS UPPALIMOHATIBHBIX
ypaBHEHUI

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PEICHUN
HPPALMOHAJIBHBIX YPABHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU
HMpPpALMOHAJIBHBIX YPAaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIECHUU

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUN

18 HUPpALMOHAJIBHBIX YpaBHEHUN
CoiicTBa u rpaduk KOpHA N-0if CTETIEHN KaK

49 (GyHKIMH 00paTHOM CTENEHU C HATypaIbHBIM
[I0Ka3aresaem
CpoiicTBa U rpauK KOpHs N-0li CTENEHU KaK

50 (GyHKIMH 00paTHOM CTENEHU C HATypaTbHBIM
oKasareaemM
KonTponsnas pabora: "CsoiicTBa u rpaduk

o1 KOpH# N-o¥ crenenu. ppanuoHaibHbIe
ypaBHEeHHUA"

59 CreneHp ¢ paliMoOHaIbHBIM MTOKAa3aTesieM U €€
CBOMCTBA

53 CreneHp ¢ palMoHaIbHBIM MTOKAa3aTesieM U €€
CBONCTBA

54 CreneHsb ¢ palluOHAIBLHBIM MTOKa3aTeeM U eé
CBOWCTBA

55 [TokazarenpHas QyHKIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonws3oBanue rpaduka GyHKIIUU IS
pelLIeHNs] ypaBHEHU

57 Hcnonb3oBanue rpaduka GyHKIUU A5
pelieHus ypaBHEHU N

58 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE
METO/Ibl pelIeHUsI T0KA3aTeIbHbIX YPaBHEHUN

59 [TokazarenbHble ypaBHeHUA. OCHOBHBIE
METO/Ibl PEIIEHUS TOKA3aTENbHbIX YPAaBHEHUN

50 [TokazarenbHble ypaBHeHUA. OCHOBHBIE

MCTOJbI PCIICHUSA IMOKA3ATCIIbHBIX ypaBHeHI/Iﬁ




KonTtponsHas padota: "[lokazarenbHas

61 1
¢ynkuus. [TokazarenbHbie ypaBHEHUS"

62 Jlorapudm uucna. CoiicTa Jorapugpma 1

63 Jlorapudm gucna. CoiicTa Jorapugpma 1

64 Jlorapugm gucna. CoiicTa Jorapugpma 1

65 JlecATUYHBIE U HATYypaJbHBIE JIOTaAPUPMBI 1

66 JlecATUYHBIE U HATypaJbHBIC JIOTapU(PMBI 1

67 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX 1
Jorapu(msl

68 [IpeoOpazoBaHue BEIpAKEHHIA, COACPIKAIIIIX 1
Jorapu@msl

69 [IpeoOpazoBaHue BEIpOKEHHI, COACPIKAINX 1
Jorapu@msl

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpadguk

71 Jlorapudmuueckas GyHKIUA, €€ CBOKWCTBA U 1
rpadguk

7 Hcnonb3oBanue rpaduka GyHKUUN A7 1
pelIeHNs] ypaBHEHU

73 Hcnonb3oBanue rpaduka GyHKUUN A7 1
pelLIeHNs] ypaBHEHU
Jlorapudpmuueckue ypaBHeHHUs.. OCHOBHBIE

74 METO/IbI PEIICHUS JOTapHPMUUECKUX 1
ypaBHEHUI
Jlorapudpmuueckue ypaBHeHHUs.. OCHOBHBIE

75 METO/Ibl PELICHHUs JIOTapU(PMUIECKUX 1
YpaBHEHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

76 METO/Ibl PELICHHUS JIOTApU(PMUIECKUX 1

YpaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

77 1
norapuMUYECKUX YpaBHCHHIMA

78 PaBHOCHITBHBIE TIEPEXOIbI B PELICHUN 1
Jorapu(PMUICCKUX YPABHCHHIMA

79 KonTpomnsnas padora: "Jlorapudmuaeckas 1
¢bynkuus. Jlorapudpmudeckue ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHTCHC 1
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHTCHC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTpeieJICHUEe TPUTOHOMETPUUECKHUX () YHKITHHA 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 ompeieJICHUE TPUTOHOMETPUUYECKUX (YHKIIUHA 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

90 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIpaKECHUN

o1 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX 1
BBIpaKECHUN

92 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1

BBIPAXKCHUMN




[IpeoOpa3oBaHme TPUTOHOMETPHUECKUX

93 . 1
BBIpAXCHUI

94 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1

95 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1

96 Pemienne TpUroHOMETPHUECKUX YPaBHEHU I 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1

98 Penrenne TpUroHOMETPHUECKUX ypaBHEHUH 1

99 Penrenne TpUrOHOMETPHUECKUX ypaBHEHUH 1

100 Penrenne TpUroHOMETPHUECKUX ypaBHEHUH 1
KonTponsnas pabora: "Tpuronomerpuueckne

101 BBIPAXKEHUSI U TPUTOHOMETPUUYECKHE 1
ypaBHeHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 rnocienoBareiabHocTeil. Meron 1
MaTeMaTU4YeCKON NHIAYKIUH
MOHOTOHHBIE Y OTPAHUYEHHBIE

103 nocieaoBarenbHOCTH. McTopus ananmza 1
0ECKOHEYHO MaJIbIX

104 Apudmernueckast Iporpeccust 1

105 ['eomeTpuueckas mporpeccust

106 beckoHeuHO yObIBarolIasi reoMeTpudeckas 1
nporpeccus

107 CyMMa 6eckOHEeUHO yObIBatOLIEH 1
reOMEeTPUUECKO Mporpeccuu

108 JIMHEWHBIN U SKCIIOHEHIMAIIBHBINA POCT. 1
Yucno e. Popmyina CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIIOHEHIMAJIBHBINA POCT. 1
Yucio e. Popmyina CI0KHBIX POLIEHTOB

110 Vcnonbp30BaHue MPOrPECCHH ISl PELICHHUs 1

PCAIBbHBIX 3aJa4 IMPUKIAAHOT'O XapaKTCpa




Kontponsnas padora: "[locnenoBaTeabHOCTH

111 "
U IPOrpECCUm

112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA

113 Touxka pa3pbiBa. ACUMITOTHI rpauKOB
b yHKIHHA

114 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa MHTEpBAJIOB JUIsl pELICHUS HEPABEHCTB

117 Meroa MHTEpBAJIOB JUIsl pELICHUS HEPABEHCTB

118 Meroa MHTEpBAJIOB JUIsl pELICHUS HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMM 115 penieHus 3a1a4

120 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
GyHKUUMH U1l peleHus 3a1a4

121 [TepBast u BTOpas mpou3BOHBIC (PYHKITH

122 OnpeneneHHf:, F€OMETPUUYECKUN CMBICIT
IIPOU3BOIHOM

123 OnpeneneHHf:, (U3UYECKUI CMBICIT
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaguKy
byHKIIH

195 VYpaBHeHHE KacaTeIbHOU K TpaQuKy
byHKIIH

126 ITpon3BoHbIE IIEMEHTAPHBIX QYHKLIUH

127 IIpon3BoHbIE IIeMEHTAPHBIX QYHKIUH

128 IIpousBoHas CyMMBI, IPOU3BEACHHUS,

YaCTHOTO U KOMITO3UIIMU (HYHKIUH




[IpousBoaHAasA CyMMBI, IPOU3BEICHHS,

129 1
YaCTHOTO U KOMIIO3UIHH (DYHKITUI
130 [TpousBoiHAS CYMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIO3UIHH (DYHKITUH
131 KonTponsnas padora: "[Iponssoanas” 1 1
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenHue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKumun"
134 Wrorosas koHTposIbHas paboTa
135 Hrorosas koHTposbHAs paboTa
136 HOBTOPeHI/Ie, 0000111eHHE, CHCTEMATH3 AN 1
3HAHHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KVIACC

KounuecTBO YyacoB DJIeKTPOHHBbIE
No ara udposbie
n/n Tema ypoka Bcero Konrpoaeneie | Ipakrireckue lzdlsyqemm :)Iﬁp?al;onaTeanble
padoTsbI padoThI pecypest
1 [TpuMeHeHre MPON3BOTHON K HCCIICIOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB M 9KCTPEMyMBI
) [TpuMeHeHre MPON3BOTHOM K HCCIICIOBAHUIO 1
(YHKIM HA MOHOTOHHOCTB M OKCTPEMYMBI
3 [TpuMeHeHre MPON3BOTHOM K HCCIICTOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB M 9KCTPEMyMBI
4 [TpuMeHeHre MPON3BOTHOM K HCCIICTOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB Ml 9KCTPEMyMBI
5 [IpumeneHne Nporu3BOIHOM K UCCIIEI0BAHUIO 1
(YHKIMH Ha MOHOTOHHOCTB U 3KCTPEMYMBI
6 [IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO 1
(GYHKIMH Ha MOHOTOHHOCTB M 3KCTPEMyMBI
Haxoxxaenne HanOoJIbIIEr0 U HAMMEHBIIIETO
7 3HAYCHMS HEMPEPhIBHON (QYHKIIUN Ha 1
OTpe3Ke
Haxoxxaenne HanOoIbIIErO U HAMMEHBIIIETO
8 3HAYEHUS HEMPEPHIBHON (QYHKIIMM Ha 1
OTpE3Ke
Haxoxxaenne HanOoIbIIErO U HAMMEHBIIIETO
9 3HAYEHUS HEMPEPHIBHOM PYHKINUU Ha 1
OTpe3Ke
Haxosxaenne HanOOIbIIEr0 1 HAMMEHBIIIETO
10 3HAa4YeHUs1 HeNPEPhIBHON (PYHKIMM Ha 1

OTPE3KE




11

Haxosxnenne HanOOJIbIIEr0 M HANMEHBIIETO
3HA4YEeHUsI HEMPEPHIBHON (QYHKIIUH HA
OTpE3Ke

12

HaxoxaeHne HaubobIIero 1 HAMMEHBILIETO
3HA4YCHUsI HETPEPHIBHON (PYHKIMH Ha
OTpe3Ke

13

[IpumeneHne nporu3BOIHOM JUIsl HAXOKICHUS
HAWJIYYIIErO PEIICHUS B IPUKIAIHBIX
3a1ayax

14

[TpumeneHre mpoU3BOIHOM SISl HAXOXKACHUS
HAWJIYYIIErO PEIICHUS B IPUKIAIHBIX
3a1ayax

15

[TpumeneHnne nporu3BOTHOM ISt
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3a7aHHOTo (GOPMYIION UITH
rpagukoM

16

[Ipumenenne npou3BOIHOM ISt
OTIPEICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3a7aHHOTO GOPMYIION HITH
rpagpukomM

17

Kommnozumus hyHkimii

18

Kommnozumus hyHkimii

19

Kommnosunus ¢yHkimii

20

I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIUHATHOU TJIOCKOCTH

21

I'eomerpuueckue oO6pa3bl ypaBHEHUH Ha
KOOPJIMHATHOMN IVIOCKOCTH

22

KonTtponeHas pabdota: "Mccnenoanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"




[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO

23
nepBOOOpa3HBIX

24 [TepBooOpa3HbIe NIEMEHTAPHBIX ()YHKITHIHA.
[TpaBwmita HaX0XKACHHS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe NIeMEHTaPHBIX (QYHKITHH.
[TpaBwmita HaX0XKACHHS TEPBOOOPA3HBIX

26 NHuterpai. ' eoMeTpuyeCcKuid CMBICI
WHTETpaa

97 Brruncnenue onpenenéHHOro HHTETrpaia 1o
dhopmyne Herorona-JleiiOnura

08 Brrurcnenue onpeneéHHOro HHTErpaia 1o
dhopmyne Herotona-JleiiGnuria

29 [TpuMeHeHre HHTETpaTa TSl HAX0XKICHHUS
IO e TIIIOCKUX (puryp

30 [IpumeHeHue uHTErpana Juist HAXOXKACHUS
00BEMOB reOMETPHUECKHX TEI

31 [Tpumepsr permenuit auddepeHITnaTbHBIX
ypaBHEHUU

39 [Tpumepsr permenuit auddepeHInaIbHbIX
ypaBHEHUH
MatemaTtuueckoe MOJICIUPOBAHUE PEaIbHBIX

33 MIPOIIECCOB C MOMOIIBI0 TU(hepeHITnaTBEHBIX
ypaBHEHUI

34 Kontponbras padota: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduKu

36 Tpuronomerpuyeckue GyHKIUU, UX

CBOMCTBA U IrpaduKu




Tpuronomerpuueckue GyHKIUH, UX

37 1
CBOMCTBA U rpaduKu

38 Tpuronomerpuyeckue GyHKIUH, UX 1
CBOICTBa U rpaduKu

39 Tpuronomerpuyeckue QyHKIIHHA, UX 1
CBOICTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUICCKHIX

40 YpaBHEHUI C TIOMOIIIbIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPAaBHEHUH € MTOMOILBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH € TOMOIIIbIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABCHCTB 1

45 Pemienne TpuroHOMETpHUYECKUX HEPABCHCTB 1

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemrenne TpuroHOMETPHUYECKUX HEPABEHCTB 1
Kontponbhas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKIIMA. 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OcCHOBHBIE METOIBI PEIIEHUS OKa3aTeNbHbIX 1
HEPAaBEHCTB

50 OcCHOBHBIE METOIBI PEIICHUS MOKa3aTeNbHbIX 1

HCPaBCHCTB




OcHoBHEBIC MCTOAbI PCIICHUS TOKA3aTCIIbHBIX

ol
HEPaBEHCTB

52 OcCHOBHBIE METO/IbI PEIICHHUS MOKA3aTEIbHBIX
HEPaBEHCTB

53 OcCHOBHBIE METO/IbI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIEeCKuX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIEeCKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS
HMPpAIMOHAIEHBIX HEPABEHCTB

58 OcHOBHBIE METO/IbI PEILICHUS
MppalMOHAIbHBIX HEPABEHCTB

59 OcCHOBHBIE METOIbI PEILIEHUS
MppalMOHAIbHBIX HEPABEHCTB

60 OcHOBHBIE METOIbI PELLICHUS
HppalMOHAIbHBIX HEPABEHCTB

61 I'padmyeckue MeTopl pereHus
UppalMOHANILHBIX YPaBHEHHM

62 I'padmyeckue MeTobI pereHus
UppalMOHANILHBIX YPaBHEHHM

63 I'padmyeckue MeTopl pereHus
MOKa3aTeIbHBIX YPaBHEHUI

64 I'padmyeckure MeToapl perieHus
MOKa3aTeIbHbIX HEPABEHCTB

65 I'padmyeckue MeToabI perieHUs

norapu(pMHUUECKUX ypaBHEHUI




66

I'padmyeckue MeToIbI pemeHus
Jorapu)MIUIECKUX HEPABEHCTB

67

I'padmyeckure MeTOIbI pelIeHUS
Jorapu()MUIECKUX HEPABEHCTB

68

I'padmyeckue MeToapl pereHUs
MI0Ka3aTeIbHbIX U JOrapu(pMUUECcKux
YpaBHEHU U

69

I'paduueckue MeToabI peIICHUS
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
YpaBHEHUU

70

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JOrapuPMUUECKUX
HEPaBEHCTB

71

I'paduaeckue MeToabI pemieHust
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
HEPaBEHCTB

72

Kontponbras padota: "MppanmonanbHele,
MoKa3aTesbHbIE U JIOTapU(PMUIECKHE
HepaBeHcTBA"

73

KomrmuiekcHbie uncia. Anredpanyeckas u
TpUrOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO YHCIIa

74

KowmmnekcHeie yncna. Anrebpanueckas u
TpUTOHOMETpHUYecKas (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

75

ApugpmeTnueckue onepanum ¢
KOMIUIEKCHBIMU YU CJIaMU

76

ApugpmeTrueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCII Ha
KOOp,Z[HHElTHOfI IJIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YHCET HA

8 KOOPJMHATHOM MJIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii crenenu us
KOMIIJIEKCHOTO YHCIIa

80 ®opmyia Myaspa. KopHu N-oii crenenu us
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMIUIEKCHBIX YHCEI IS

81 peuieHns pU3NIEeCKUX U reOMETPUUECKUX
3a1a4

82 KonTponsnas pabora: "KommuekcHbie
gucia"

83 HatypanbHble 1 1ienbie yncia

84 HatypanbHble u nenbie yncna

85 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
qucen

86 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIIbIX
qucen

87 IIpuMeHeHe MPU3HAKOB AETUMOCTH LIEIIbIX
yucen: HOJ u HOK

88 [IpuMeHeHre MPU3HAKOB AEIUMOCTH LIEIIbIX
yucen: HOJ u HOK

89 [IpuMeHeHue MPU3HAKOB AETMMOCTH LENIBIX
YHCeN: OCTATKU IO MOJTYJIIO

90 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEIbIX
YHCeN: OCTATKU IO MOJTYJIIO
[IpuMmeHeHne NPU3HAKOB AETUMOCTH LIEJIBIX

91 qucel: anroput™ EBkinza s pereHus
3a]1a4 B LIEJIBIX YHCIAX

92 KonTtponpHas padota: "Teopust nenbIx

gucen"




93

Cucrema ¥ COBOKYITHOCTb YPaBHEHMI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

94

Cucrema ¥ COBOKYIHOCTb ypaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHUI

96

OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEN MppalMOHaIbHbBIX
YpaBHEHUU

97

OcHOBHEIE MECTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTeIbHbIX YPABHEHUI

98

OcCHOBHEBIE MCTOABI pEIICHUSA CUCTEM U
COBOKYITHOCTEH MOKAa3aTeJIbHBbIX YPaBHEHMI

99

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH Jlorapu(pMuuecKkux
ypaBHEHUU

100

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH Jlorapu(pMuueckux
ypaBHEHUH

101

[IpumeHeHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/a4 U 33734 U3
pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yIbTaToOB

102

IIpuMeHEHNE CUCTEM K PELIEHUIO
MaTeMaTH4eCKUX 3a]a4 1 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKU U peaNbHOM
KHU3HU, UHTEPIPETalNs HOTYyIeHHBIX
pe3yIbTaTOB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a1a4 1 3a7a4 U3

103 pa3nuYHBIX 001acTeil HAYKU U peabHOM
KU3HU, UHTEPIPETAINS OTYyICHHBIX
pe3yabTaToB
KonTpomnsnas padora: "CructeMbl

104 panroHaTBHBIX, UPPALMOHATBHBIX
MOKa3aTEeNbHBIX U JIOTapU(OMUIECKAX
ypaBHeHHI"

105 PanvoHaneHbIE ypaBHEHUS € TapaMeTpaMu

106 PannonanbHble HEpaBEHCTBA C TapaMeTpaMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpaMu

108 WppanmonansHbie ypaBHEHUS, HEPABEHCTBA
C TmapaMeTpaMu

109 HppanmonanbHble CHCTEMBI C TApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111 [TokazaTenpHBIC CHCTEMBI C TTapaMeTpamMu

112 Jlorapudmuueckue ypaBHEHHS, HEPAaBEHCTBA
C mapameTpaMu

113 JlorapudmMudeckre CUCTEMBI ¢ ITapaMeTpamMu

114 TpuronomeTrpruyeckue ypaBHEHHUS C
napaMmeTpamu

115 TpuronomeTrpuyeckue HepaBEHCTBA C
napaMmeTpamu

116 TpuroHomeTpuieckue CUCTEMBI C
napameTpamMu

117 ITocTpoenue u uccae0BaHne

MaTeMaTHYECKUX MOJeIIeH PCAIbHBIX




CUTYaLIMH C IOMOLIBIO YPABHEHUH C
rapamerpamu

[ToctpoeHue u ucciaegoBaHue
MaTEMaTHYCCKUX MO,ZIGJIGﬁ PCATBHBIX

118
CUTYAIUH C IIOMOIIBIO CUCTEM YPABHCHHM C
napaMeTpamMmu
[TocTpoenue u ucciaeaoBaHue

119 MaTeMaTHIEeCKUX MOJIEIICH peaTbHBIX
CUTYalllil C TOMOIIBIO CUCTEM YPABHEHHUM C
napaMeTpamMmu

120 Kontponbnas padoTa: "3agauu ¢
napamerpamu’

121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuM: "YpaBHeHUS"

122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHeHus. Cuctembl ypaBHEHUN"

124 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3Hanuii: "HepaBencrna"

125 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3Hanuii: "HepaBencrna"

126 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT
3Hanuii: "HepaBencrna"

127 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT
3HaHui: "[IponsBoaHas u €€ npumeHeHue"

128 [ToBTOpeHue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "[IponsBoaHas u eé npumeHeHue"

129 [ToBTOpeHnue, 060061IeHNE, cCCTeMaTH3aIUs

3HaHui: "[IponsBoaHas u €€ npumeHeHue"




130 [ToBTOpEeHue, 06001IeHNE, CHCTEMATH3aIUs 1
3HaHui: "MHTErpan u ero npumeHeHue"
131 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3aIUS 1
3HaHui: "Oyakuun"
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "Oyakuun"
133 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3ALIHS 1
3HaHui: "Oyakumun"
134 Wrorosas koHTposIbHAs paboTa 1 1
135 HToroBast KOHTpOJBbHAS paboTa 1 1
136 HOBTOPeHI/Ie, 0000111eHHE, CHCTEMATH3 AN 1
3HaAHUHI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJBI 1151 YYUEHUKA

MaremaTuka. AnreOpa 1 Hayajga MaTeMaTH4ecKoro ananusa, 10 kinace/ Mep3msak A.l'., Homuposckuii J[.A.,
[Mononckuit B.b., Sxup M.C.; nox penmakmueir Ilomonsckoro B.E., OOmectBo ¢ orpanuueHHON
oTBeTCTBEHHOCThIO M3narensckuil nentp «BEHTAHA-TPA®»; AxkunonepHoe obmectBo «3narenscTBo
«[IpocBemenuer, 2023 r.

Maremaruxka.

Anrebpa 1 Hayana MaTeMaTuyeckoro ananusa, 11 kmace/ Mepsnsak A.I'., Homuposckuii J[.A., Tlononckuii
B.b., SAxup M.C.; non penakuueii Ilogonsckoro B.E., OOmiecTBo ¢ orpaHn4eHHONl OTBETCTBEHHOCTHIO
Wznarensckuit ientp «BEHTAHA-I'PA®»; AxunonepHoe obmectBo «M3marensctBo «lIpocBemienue,

2023 1.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Maremaruka: anreOpa ¥ Hayaia mMaremaruuyeckoro ananuza: 10 kiacc: meroauueckoe nocobue / E. B.
bytko, A. I'. Mep3nsk, B. b. Tlomouckwuii, M. C. fAxup. — M.: Benrana-I'pad, 2020.
Maremaruka: anreOpa ¥ Hadajga MaTeMaTH4YecKOro aHanmu3a: 11 kmacc: metomumueckoe mocodue / E. B.

bymko, A. I'. Mep3nsk, B. b. Tlonouckuii, M. C. Sxup. — M.: Benrana-I"pad, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1.Poccuiickas DnexrponHas mkoJia https://resh.edu.ru/

2. Poccuiickuii o01eoopaszoBarenbHbIi noptan http://www.school.edu.ru

3. CaiiT «DnekTpoHHBIE 00pazoBaTeNbHbIe pecypcebi» http://eorhelp.ru/

4. denepanbHbIil EHTP H(PPOBBIX 00pa30BaTENBHBIX pecypcoB WWw.fcior.edu.ru

5. Enunast kosekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcoB WWWw.school-collection.edu.ru

6. [Topran «OTkpsITHI Kiacey http://www.openclass.ru/

7. Kapman ans matemaruka http://karmanform.ucoz.ru
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