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IlosicHuTeIbHAS 3aMUCKA

Pabouas nmporpamma no yueOHOMY MpeMeTy MaTeMaThKa: anredpa 1 Hayajla MaTeMaTH4ecKOTO
ananmm3a 10 kiacca cocraBiieHa Ha OCHOBE:

e 3akona «O0 obOpa3zoBanuu B Poccuiickoit @enepammm» Ne273-D3 ot 29.12.2012 (pen.
ot 04.08.2023);

e @enepanbHOTO TOCYIAPCTBEHHOTO 00OPa30BaTENLHOTO CTAaHAAPTa CPEIHEro OoOIIero
o0Opa3oBaHus, YTBEPXKJAEHHOTO TNpUKa3oM MHUHHCTEpCTBAa OOpa30BaHUS W HAYKH
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 (c usmenenusimu [Ipukas Munucrepcra
npocseleHus poccuiickoit @enepanuu ot 12.08.2022 r. Ne 732) (nanee — @I'OC COO);

e [lpukaza MunucrepcrtBa npocsemieHus: poccuiickoil ®@enepaunn ot 23.11.2022 r. Ne
1014 «O06 yrBepxaeHun QenepaabHON 00pa3oBaTeIbHON MPOrPaMMBbI CPEIHETO OOIIEro
00pazoBaHUs»;

e [lpukaza Munnpocsemenust Poccum ot 21.09.2022 Ne 858 «OO6 yTBEpKICHHUH
(benepaabHOTO MepevyHs YUeOHHUKOB, JOMYIIEHHBIX K MCIOIB30BAHUIO TIPU PEaTH3aINN
UMEIOIINX TOCYJAPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTebHBIX MPOTPaMM HAdaIbHOTO
o0miero, OCHOBHOro o0OmIiero, cpeaHero oOmero oOpa3oBaHMs OpraHU3alUsIMHU,
OCYIIECTBISIOIMIMMHA 00pa30BaTENbHYIO NEATEIPHOCTh W YCTAHOBICHHS MPEISIEHOTO
CpOKa HCIIOJIb30BaHMS UCKITFOUEHHBIX YIEOHHUKOBY;

o [lopsiaka opraHuW3alii M OCYIIECTBIICHHS OOpa30BaTENbHON NEATETBHOCTH TIO
OCHOBHBIM 00111€00pa30BaTENbHBIM IPOTpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMamM
HayaJbHOTO OOIIEro, OCHOBHOTO OOMmEro W cpeaHero oOmero o0pa3oBaHus,
YTBEP>KIEHHOTO mpuka3oM MunmnpocBemenuss Poccun ot 23.03.2021 Ne 115 (c
W3MEHEHUSIMU U JIOTIOJIHEHUSMH);

e @enepanpHOil paboveil MporpaMMbl CpPEeIHETO OOIero o0pa3oBaHUs IO y4eOHOMY
npeaMery «Marematuka: anredpa 1 Hauajta MaTeMaTHIECKOTO aHAIIM3ay

e VYueOHOro IuIaHa IIKOJIbL

VY4eOHblli Kypc «AnreOpa ¥ Havaja MaTEMaTHYECKOTO aHalIM3a» SBJSETCS OJHUM M3 HamOoJliee
3HaYMMBIX B IIPOrpaMMe CpPeHEro o0Iiero oopa3oBaHus, MOCKOJIBKY, C OJIHOW CTOPOHBI, OH 00eCIIeYnBaeT
WHCTPYMEHTANBbHYIO 0a3y sl M3Y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYrod CTOPOHBI,
(dbopMupyeT JOTrHYecKoe M aOCTPaKTHOE MBIIUICHHE OOydYalolmMXcs Ha YpPOBHE, HEOOXOIMMOM ISt
OocBoeHHs WMH(GOPMATHKH, OONIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH WM JPYrUX TUCHUIUIMH. B pamkax
JAaHHOTO Y4eOHOro Kypca oOydarolmuecsi OBJIAJICBAIOT YHHMBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH,
KoTOpast GopMyJIHpyeT CBOM JOCTHXKECHHS B MaTEMaTHIECKO# (opme.

YueOHblil Kypc anreOpbl U Havajd MaTeMaTUYECKOTO aHalu3a 3aKJaJbIBa€T OCHOBY ISl YCIEIIHOTO
OBJIAJICHUS 3aKOHAMU (DU3UKHU, XUMHH, OUOJIOTUH, TOHUMAaHUSI OCHOBHBIX TEHICHIIUI pPa3BUTHS SKOHOMUKHU
U OOIIECTBCHHOW >KHM3HHU, MO3BOJIICT OPUEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIOJIb30BaTh UX IS JaJbHEHINIEro 0Opa30BaHus U B MOBCEIHEBHOW XU3HU. B TO
e BpeMsl OBJIAZICHUE aOCTPaKTHBIMH UM JIOTHYECKH CTPOTMMH KOHCTPYKIHMSMH —aiureOpbl
MaTeMaTHYeCKOTO aHajiun3a pPa3BUBAaET YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTHHHOCTD,
JIOKa3bIBaTh YTBEPKACHUS C TTOMOIIBI0 MHAYKIIMU U PACCYXAaTh JACTYKTUBHO, HCIOIb30BaTh 0000IIeHIE
Y KOHKpETH3aI1Io, a0CTparupoBaHue 1 aHaJIOTHI0, POPMUPYET KPEaTUBHOE M KPUTUUIECKOE MBIIIJICHHE.

B xone uzyuenust yueOHOrO Kypca «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHaM3a» O0ydaromuecs
MOJIY4alOT HOBBIM OMBIT PEUICHHs] MPHUKIATHBIX 3a/1a4, CAMOCTOSITENILHOTO MOCTPOCHHSI MAaTEMaTHUECKUX
MoOJeNel peanbHBIX CHUTyallud, WHTEPIPETAllMd TOJYYEHHBIX PpEIICHHUH, 3HAKOMSTCS C MTpUMepamMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MPUPOJIE, HAYKE U UCKYCCTBE, C BHLIAIOIIMMUCI MAaTeMaTHUECKUMU
OTKPBITHSIMU B UX aBTOPAMH.

Y4eOHbIii Kypc 007aaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM TOTEHIIMAIOM, KOTOPBIA pean3yeTcs

KaK uepe3 y4eOHbIH MaTepuall, CHOCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHs, TaK U Yepe3
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cnenupuKy y4eOHOH JIESATEIBHOCTH, TPEOYIOMIeH TMPOJODKUTEIHHON KOHIEHTPAIMd BHUMAHUS,
CaMOCTOSITEIbHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIYYCHHBIN PEe3yJIbTar.

B ocHoBe wMeTomuku oOOydeHHs anreOpe MW HayalaM MaTeMaTU4YeCKOro aHaimu3a JICKUT
NEeSATEILHOCTHBIA MPUHIIUI 00YUYEeHHUS.

B crpykTrype yuebHOro kypca «Asrebpa W Hauajga MaTeMaTHYE€CKOTO aHAlM3a» BBIICICHBI
CIICYIOIINE COJICPIKATSIIEHO-METOIMYECKHE JIMHUU: «Yucina U BeIUMCICHUD», «DYHKIIUU U TpaduKmy,
«YpaBHEHUsT U HepaBeHCTBa», «Hauama marematuueckoro aHanu3a», «MHoXkecTBa U Joruka». Bce
OCHOBHBIC COJCPKATCIILHO-METOAMUECKUE JIMHAA W3YYalOTCsS Ha TMPOTSHKEHUHM JIBYX JIeT OOydeHUs Ha
YPOBHE CpeaHero odiiero o0pa3oBaHus, €CTECTBEHHO JOMOJIHAS JIPYr ApPyra M MOCTENEHHO HACHIIIAsICh
HOBBIMH T€MaMH U paszeiamu. JlaHHbI yaeOHbIN KypC SIBISETCS MHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSIET
B cebe cojaep)kaHWe HECKOJIbKUX MAaTeMaTUYeCKUX MWCUUIUIMH, TaKUX Kak anrebpa, TPUTOHOMETpHS,
MaTeMaTHYECKUI aHaliu3, TEOpUsl MHOKECTB, MaTeMaTH4ecKkas Joruka u npyrue. [lo mepe Toro kak
0oOydJaromrecs: OBJIaJIeBalOT BCE OoJiee MIMPOKUM MaTEMaTUYECKUM armapaToM, y HUX MOCJIEI0BaTeIbHO
dbopMupyeTcsi M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYI0 MOJIEIbh peajbHOM CHUTYallWH,
MPUMEHATh 3HAHUA, TOJIYUCHHbIE TPU HU3YYCHHUH Y4eOHOTO Kypca, JUIsl PEIIeHUS CaMOCTOSTEIBHO
chopMyIUPOBAaHHON MaTEeMaTHIECKOM 3a7a4r, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeToAMYecKas TMHUS «Hrca 1 BEIYHCICHUs 3aBepiIaeT GOpMUPOBAHNE HABBIKOB
WCTIONIb30BAaHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOoe OBUI0O HAa4aTO HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus. Ha ypoBHe cpennero obiiero oopazoBanus ocob0oe BHUMaHueE ynensercs GopMHUPOBAHUIO
HaBBIKOB PAlMOHAJBHBIX BBIYMCIICHHM, BKJIIOYAIONINX B CEOsl MCMOJB30BaHUE Pa3IMUHBIX (opM 3amucu
YuCJia, YMEHHUE JeNlaTh MNPUKUJIKY, BBITOJHATh NPUOMIKEHHBIE BBIYUCICHUS, OIICHUBATH YHCIOBBIE
BBIpaKEHUs, paboTaTh C MaTeMaTUYECKUMHU KOHCTAaHTaMH. 3HAKOMbIE OOYYarolMMCS MHOXECTBa
HaTypaJbHbIX, LEJbIX, PAalAOHAIBHBIX W JICUCTBUTEIBHBIX YHCENT JONOJHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4Huceld. B  KaXkaIOM M3 O3TUX MHOXECTB pPAacCMaTpPUBAIOTCS CBOMCTBEHHBIE €MY
crenuguUecKue 3aJa4ydl U ONEepaluu: JIEJIEHUEe Halello, ONEpUPOBAHUE OCTATKAMHM Ha MHOYKECTBE IIeJIbIX
qrcell, 0coOble CBOMCTBA PAllMOHAIBHBIX U UPPALMOHANBHBIX Yncell, apudMeTHUECKe ONepalii, a TakKe
W3BJICYCHHE KOPHS HATypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4ucel. buaromaps
[IOCJIEI0BATEIILHOMY PAaCIIMPEHUI0 Kpyra HMCIHOJIb3YEMbIX YHMCEJI U 3HAKOMCTBY C BO3MOXHOCTSIMH HX
MPUMEHEHHUsI JUIS PEIIeHUs pa3InyHbIX 3a/1a4 (popMUpyeTcs MPeACTaBICHHE O €IMHCTBE MAaTEeMAaTUKU KaK
HaykKl U e€ pOJM B IMOCTPOCHUU MOJENIel pealbHOr0 MHpa, IIUPOKO MCIOJIB3YIOTCS 0000IIeHHe U
KOHKPETHU3aLHUsl.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pEaU3yeTcsl Ha MPOTSHKEHHH Bcero oOydyeHHs Ha YpPOBHE
cpenHero oobmiero obpa3oBaHUs, MOCKOJbKY B KaxkaoM paszzaene [IporpaMMmbl mpeaycMOTpPEHO pelieHHe
COOTBETCTBYIOIIMX 3a7ad. B pesynpTaTe oOyuaromiuecsi OBJa/JEBAIOT Pa3IUYHBIMU METOJAMU PEIICHUS
paloOHaJbHBIX, HWPPALMOHANBHBIX, IIOKA3aTeJIbHBIX, JOrapu(PMUYECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPAaBEHCTB M CUCTEM, a TaKXKe 3aJad, coiepxaumux napamerpbsl. [lomyueHHble yMeHHs
IIUPOKO HCIIOJNB3YIOTCS TpU HUCCIeNOBaHMM (YHKIMH € TOMOIIbIO TMPOW3BOAHOM, MPH pEUICHUU
MPUKIAIHBIX 337]a4 U 337a4 Ha HaXOXJICHHWE HAWOONBIINX M HAUMEHBINIHUX 3HaueHuW QyHkuuu. JlanHas
coJlep)kaTenbHasl JIMHUS BKIIOYaeT B cels Takke (QopMupoBaHHE YMEHHUH BBITOIHATH PACYETHI IO
dbopmynam, mpeoOpa3oBaHUs PAMOHATBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPHUECKUX BBIPAXKEHHH, a
TakKe BBIPXKEHHUH, coAepKaluX CcTeneHu u JorapudMmel. braromaps wusydeHuto anreOpanuecKkoro
MaTepuana TPOUCXOAWT JajbHeilliee pa3BUTHE AITOPUTMUYECKOTO M aOCTPaKTHOTO MBIIUICHUS
oOyuaronuxcs, GOPMHUPYIOTCS HaBBIKU JEIYKTHBHBIX PACCYKIEHHUH, paOOThl C CUMBOJBHBIMH (OpPMaMH,
MIPEJICTaBJICHHS 3aKOHOMEPHOCTEN U 3aBHCUMOCTEN B BUJE PABEHCTB M HEPABEHCTB. AnreOpa mpeaiaraer
3¢ deKTUBHBIE MHCTPYMEHTBI ISl PEIICHUs MPAKTUYECKMX M E€CTECTBEHHO-HAyUYHBIX 3a/1a4, HarJsaHO
JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK A3bIKa HAYKH.



CopnepxxaTenbHO-MeToAMYeCKast JIMHUS «DYHKIUMU U TpadUKU» TECHO MEPeIuIeTaeTcs ¢ IPYruMHu
JUHUSAMH Y4eOHOTO Kypca, TMOCKOJIBKY B KaKOM-TO CMBICIE 3aJaéT IOCIIEAO0BATEILHOCTh W3YyYCHHS
MaTepuana. VzyueHue cTerneHHOM!, MoKa3aTeNbHOM, JOrapu(MHIECKON 1 TPUTOHOMETPUIECKUX (YHKIIHIA,
UX CBOHCTB U IpaMKOB, UCIOJIb30BaHNE (DYHKIMI Ul pelIeHHs 33134 U3 IPYruX y4eOHBIX MPEIMETOB U
peaJIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM aHaJIM30M, TaK U C PELIEHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu sToM Oosnblioe BHUMaHHE yaenseTcss (GOPMHUPOBAHHIO YMEHUS BBIpaXaTb (OpMyliaMu
3aBUCHUMOCTH MEXJYy pAa3JIMYHBIMM BEJIMYMHAMHU, HCCIIEJOBAaTh IMOJIyY€HHbIE (DYHKIMHU, CTPOUTH HX
rpaduku. Martepuan 53TOH coiepKaTeIbHOW JIMHWHM HAICJICH Ha pPa3BUTHE YMCHHA M HAaBBIKOB,
MO3BOJISIFOIIMX BBIPAKaTh 3aBUCUMOCTM MEXIY BEJIMYMHAMM B pa3IM4HON (opme: aHAJIUTUYECKOH,
rpadudeckoil u cinoBecHOW. Ero m3ydenme cmocoOCTBYET Pa3sBUTHIO aITOPUTMHUYECKOTO MBIIIICHHS,
CrOCOOHOCTH K 0000IICHUIO U KOHKPETU3AINH, UCIIOIH30BAHUIO aHATIOTHH.

CopepxarenpHas muHUS «Havana MareMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO PacCHIMPUTh
Kpyr Kak MaTeMaTHYeCKHUX, TaK W MPUKIAAHBIX 3a/ad, JOCTYHHBIX OO0YyYaromMMCs, TaK KakK y HHUX
MOSIBJISIETCSI  BO3MOYKHOCTh CTPOUTH TpaUKH CIOXKHBIX (QYHKUMH, OMNpPENeNsiTh MX HauOOJbIINE U
HAaUMEHBIIINE 3HAYEHUS, BBIYMCIATH IUIOMAA GUIyp U OOBEMBI Tell, HAXOJAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHas  cojepkaTeslbHas JIMHUS ~ OTKPBIBAET HOBBIE  BO3MOXKHOCTH  IMOCTPOEHUS
MaTeMaTHYeCKUX MOJeNel peallbHbIX CHUTYyallMi, TO3BOJSET HaXOAWTh HaWIydlllee pelieHHe B
NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKHX, 3a/JadaXx. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYEeCKOTO aHajinu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-JIOTHYECKOTO H
KpEaTHUBHOTO MBIIIEHHs, (JOPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHHS 3aKOHOB MAaT€MaTHUKU B
HayKe, TeXHUKEe U UcKyccTBe. OOyuaroniyecs: y3HaloT O BBIAAIOIMIUXCS pe3yibTaTax, MOJyYeHHbIX B X0/
pa3BUTHUSI MaTEeMaTUKU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOANYECKask TUHUSA «MHOXKECTBa U JIOTHKa» BKJIIOYAET B CE0s AIIEMEHTHI TEOPUH
MHOXECTB U MAaTEMaTUYECKOMN JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MPEACTaBICHUS IPOHU3BIBAIOT BECh
KypC IIKOJbHOW MaTeMaTHKW W NpeiaraloT Haubosee YHHBEPCalIbHBIA S3BIK, OOBbEIUHSIOUINI BcCe
paszensl MaTEMaTUKU U €€ MPUIIOKEHNW, OHM CBS3BIBAIOT Pa3Hble MAaTEMAaTUYECKHE NUCLUUIUIMHBI U UX
MPWIOKEeHUs B efuHOoe 1enoe. [loaToMmy BaKHO AaTh BO3MOXKHOCTH 00ydJaroleMycsi HOHUMATh TEOPETUKO -
MHOYECTBEHHBIN SI3bIK COBPEMEHHOW MATEMAaTUKH M MCIOJIb30BaTh €ro JUIsl BBIPAXKEHHSI CBOUX MBICIEH.
Jpyrum BaXKHBIM NPU3HAKOM MATEMaTHUKU KaK HAyKH CJeAyeT NPHU3HAaTh CBOMCTBEHHYIO €l CTPOIOCTh
000CHOBaHMH M CJEIOBAaHUE ONPEICIEHHBIM IIPaBWJIaM TOCTPOEHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C
3JIEMEHTAaMU MaTEMaTHYeCKOH JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS 00Yy4aroIuxcs,
MO3BOJISIET MM CTPOUTh CBOM pACCYXJCHHS Ha OCHOBE JIOTUYECKUX IMpaBuil, (GOPMHUPYET HaBBIKU
KPUTUYECKOTO MBILIUICHUS.

B yue6HOM Kypce «Anrebpa W Hadajga MaTeMaTHYECKOTO aHajau3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4eCKOr0 MOJICTMPOBaHUS, KOTOpBhIE MpPHU3BaHbl CHOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIEJIEH peallbHbIX CUTYaIlUi, UCCIEIOBAHUS dTUX MOJENEH ¢ MOMOINIBIO ammapara ajareopsl
W MaTE€MaTU4YeCKOIr0 aHalu3a, MHTEPIpPETaluu MOJYyYEHHBIX pE3yJbTaToB. Takue 3a/laHus BIUIETECHBI B
KaX/IbIil U3 pa3/ieoB MPOTrpaMMBbl, IIOCKOJBKY BECh MaTepHali yueOHOro Kypca IIHPOKO UCHOIb3YeTCsl AT
peleHusl TpUKIaAHbIX 3a1ad. [Ipy pemeHnn peaqbHbIX MPAKTUYECKUX 33Jau OOydarolrecs pa3BHBAIOT
HaOJI0/1aTeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BATH AHAIOTHIO,
0000IaTh M KOHKPETH3HpOBaTh NpobieMy. JlesaTeabHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB PpEIICHUS
MPUKIAJHBIX 33Ja4 OpraHu3yeTcs B INpolecce M3y4eHHUs BceX TeM ydeOHOro kypca «AnreOpa M Havyaia
MaTEMaTHYECKOTO aHAIU3ay.

Coaepixkanue o0yueHust
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Ymucaa v BBIYUCICHUS

Pammonanbupie  uyucna. OOBIKHOBEHHbIE M JECATHUYHBIE JpOoOM, TPOLIEHTHl, OECKOHEYHbIE
nepuoandeckue apodu. I[lpumeHenune napoOel M MPOLEHTOB Uil PEIICHHs MNPUKIAAHBIX 33134 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTButenpHble yncia. PanroHanbHble U UppaloHaibHble Ynciaa. ApudmMeTnyeckue onepanuu ¢
NEUCTBUTENBHBIMU 4YHCIaMH. MOJyinb JEMCTBUTEIBHOTO 4HCIIa W ero cpoiictBa. [lpubmmkéHHbie
BBIYMCIICHUS, IPAaBUIJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJIbTaTa BIUMCICHUM.

Crenenp ¢ nenslM nokasarenem. bunom Herorona. Wcrnosib3oBanue noaxonsmei Gpopmbl 3amucu
JNEUCTBUTENBHBIX YUCEN JIUISl pELICHUsI IPAKTUYECKUX 3a7a4d U IPEJCTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTeIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapudm uuncna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCUHYC, TAaHI'€HC, KOTAHI€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnectBa M TOXJIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHs. PaBHOCHIIbHbIE
ypaBHEHUS U ypaBHEHUs-cieacTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBRa.

OcCHOBHBIE METOJBI pEIIEeHUs LeNbIX U JpoOHO-PAllMOHAIBHBIX YpPaBHEHHUH M HEPaBEHCTB.
MHorouieHsl OT OJHOM NEpEeMEHHOU. JleneHne MHOTro4JIeHa Ha MHOTO4YIEH ¢ octaTkoM. Teopema besy.
MHorousnens! ¢ nensiMu kodddunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPKALINX CTEIEHH U KOPHHU.

WppanmonansHeie ypaBHeHNA. OCHOBHBIE METOIbI PEIIEHUS UPPALIMOHATIBHBIX YPABHEHUN.

IToxa3zarenbHble ypaBHeHUs. OCHOBHBIE METOMBI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUN.

[IpeobpazoBaHue BhIpaKEHUN, CONEPIKAIINX JOTAPHU(PMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS JIOrapu(pMUUECKUX YPAaBHEHUH.

OcHoBHBIE TpUrOHOMeTpUueckre (Gopmyisl. [IpeoOpazoBaHMe TPUTOHOMETPUUYECKUX BBIPAXKEHUIL.
Pemenue TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucrem JIMHEMHBIX ypaBHEHU. MaTpuiia CUCTEMBI JIMHEHHBIX YpaBHEHUU. OnpeneauTensb
MaTpulbl 2X2, €ro reoOMETPUYECKHI CMBICI U CBOMCTBA, BBIYMCICHUE €r0 3HAYEHUS, IPHUMEHEHUE
ONPENCIUTENS ISl PEIICHUSI CUCTEMBI JIMHEMHBIX YpaBHEHMU. PelleHne npuKiIagHbiX 3aad ¢ MOMOIIBIO
CUCTEMbl JIMHEHHBIX YypaBHeHUU. lccinenoBaHue IOCTPOEHHOW MOJENM C IOMOIIBIO MaTpul H
OTIpEICIIUTENEH.

IlocTpoeHre MaTeMaTUYECKUX MOJEINIEH pPEaIbHOM CUTYallMH ¢ IIOMOILBIO YPAaBHEHUH U HEPABEHCTB.
IIpumeHeHNe ypaBHEHHH M HEPABEHCTB K PEIICHHUIO MAaTeMAaTUYECKMX 3alad M 3aJad M3 PA3IUYHBIX
oOnacTeil HayKu U peajlbHOW )KU3HH.

DyHKUUM U TPaPUKHU

Oynkiys, crnocodbl 3amaHus (GyHkuu. B3aumHo oOpathble (yHkumu. Kommosunus ¢(yHKUuMi.
I'padux GpyHKIIMH. DIeMeHTapHble MpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OO6nacte ompeneneHuss M MHOXKecTBO 3HaueHuM ¢yHkuuu. Hymu ¢yHkumu. I[IpomexyTku
3HakonoctossHcTBa. Y&tHble u  Heu€rHble ¢QyHkuuu. Ilepuoanueckue ¢yHkuuu. IIpomexyrku
MOHOTOHHOCTH (yHKUIMH. MakcUMyMbl 1 MUHUMYMBI GyHKUIMU. Hanbospliee 1 HanMeHbIIee 3HAYEHUS
(GYHKLIMU Ha TPOMEXKYTKE.

JIuHeiiHas, KBaJpaTMyHas W JpOOHO-NUHEHHas QYHKIMH. DJIEMEHTapHOE MHCCIIEeOBaHUE U
MOCTPOEHHE UX IPapHKOB.

CrenenHas (hyHKLHMS ¢ HATYpalbHBIM U IIeNbIM Moka3ateneM. E€ cBoiicTBa u rpaguk. CpoiicTBa u
rpaduK KOpHS N-0i CTeNeH! Kak (PyHKIIMU 0OpaTHOM CTENeHU C HAaTypalbHbBIM ITOKa3aTelleM.



[Toxa3zaTtenbHast U norapudmMudeckas QyHKIUHN, UX CBoicTBa U rpaduku. Vcnonap3zoBanue rpadukoB
GyHKUUH 111 perieHus] ypaBHEHHIA.

Tpuronomerpudeckass OKpPYXHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (YHKIHMHA YHCIOBOTO
apryMeHra.

OyHKIMOHAIbHBIE 3aBUCHUMOCTH B pealbHBIX Mpolleccax M SBJICHUSX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4eCKOro aHaJIM3a

IlocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUs  MOCIEIOBaTeIbHOCTEH. MeTon MaTeMaTH4eCcKOM
UHAYKUUA. MOHOTOHHBIE U OTpAaHUYEHHBIE IOCJIENIOBATEIBHOCTH. VIcTopusi  BO3HUKHOBEHHS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajln3a 0ECKOHEUYHO MaJlbIX.

Apudmernueckas M TeoMmMeTpuyeckas Iporpeccud. beckoHedyHO yObIBaromias TeoMeTpuyecKas
nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEW TreomMeTpuuecko mporpeccun. JIMHEHHBIA U
AKCHNOHEHIMANbHBIH pocT. Yucno e. @opMyna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHUE MPOTpeccUu IS
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble ¢GyHkuMM U ux cBoicTtBa. Touku paspbiBa. ACUMNOTOTH TpadUKOB (GYHKIMM.
CpoiictBa (yHKIUI HENpephIBHBIX Ha OTpe3ke. MeTon UHTepBaJiOB MJisi pPEIIeHUS HEpPaBEeHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIMM JUIsl pElIeHUs 3a/1a4.

[lepBas u BTOpas mpousBojaHble GyHKIMHU. OnpeneneHne, reoOMeTpUIeCKil 1 PU3NYECKUIl CMBICI
MIPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBonHbie sneMeHTapHBIX GyHKUMNA. [Ipon3BojgHas CyMMBbI, NpPOU3BEICHMS, YacCTHOIO U
KOMITO3UIIUHN (PYHKIUH.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, OIlepallMd HaJl MHOKECTBAaMU U UX cBoiicTBa. Jlmarpammel Oitnepa—Benna.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO amiapara JJIs ONMCaHUs PEAIbHBIX ITPOLECCOB U SABICHUH, IIPU
peLIeHNH 3aa4d U3 APYTUX Y4€OHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTHYECKOIO OOBEKTa, CIEICTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHJIBHBIC yPaBHEHUS.

MecTo npeamera B y4eOHOM IJIaHE

B yueOnom mutane ansi oOuieoOpa3oBaTeNbHBIX OpraHMU3alMid, pearu3yrIIuX o00pa30oBaTeNIbHYIO
MIPOrpaMMy CpeaHero ooiiero oopazoBanus, IpeIycMOTpeHo 68 JyacoB B 00s3aTeabHON yacTu U 34 yaca B
qacTd, GOpMHUpPYeMON ydaCTHUKaMU OOpa30BaTElIbHBIX OTHOIICHUH IS M3y4eHUs y4eOHOTo MpeameTa
«AnreOpa W Haudajga MmaTeMmarthyeckoro aHanusza» B 10 kmacce. B mikone oOydeHHe OpraHm3oBaHO B
3a04HOU (opMme, MoITOMY ydeOHasi Harpys3Kka pacrpeneneHa cienyromum oopazom: 102 yaca ayauTopHOU
Harpy3ku. Tema caMocTosATENbHON pabOThI OOydarolierocs OmnpejaeieHa ydyuTeleM B JaHHOW paboueit
nporpaMme. 3ajaHue IjIsl CAMOCTOSITENIbHON pabOThI BBIIAET YUUTEIh M KOHTPOJIUPYET €r0 BHITIOJTHEHHE.

[IporpaMma cocTaBiieHa C y4€TOM KOPPEKTHPOBKHU B CBS3U C TOCYAAPCTBEHHBIMU MPa3THUKAMHU.

IInanupyemble pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa «AJredpa 1 Ha4ya1a MAaTeMaTHYeCKOro
aHAJIM32» HA YPOBHE CpeJHero oduero o0pasoBaHus

JIn4yHOCTHBIE pe3yabTaThl



1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKAAHCKOH TO3UIIMH OOYYArOIIerocss KaK aKTHMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIeCTBa, MPEICTaBICHHE O MAaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUHN, IPOIEAYP IPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCH U IPYTroe), yMEHUE
B3aMMOJICIICTBOBATH C COIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

C(OPMHUPOBAHHOCTh POCCHHMCKON TPaXTAHCKOM MACHTUYHOCTH, YBAXEHHS K TPOLUUIOMY H
HACTOSIIIIEMY POCCHUIMCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOUIEHHE K JOCTHIKEHHSIM POCCHMCKHUX
MAaTE€MaTUKOB W POCCUKCKON MAaTEMAaTHYECKOW IIKOJIbI, MCIIOJIb30BaHUE ATUX JOCTHKEHUW B JIPYruUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH poccuiickoro Haponaa, c(OPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TOBEJCHUS, CBA3AHHOTO C MPAKTUUYECKHM MPUMEHEHUEM JOCTHKEHUN HAyKH H
JESITETFHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHHUE YCTOMUHUBOTO OyayIIEro;

4) 3cTeTHYEeCKOTr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs OSCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCy JACHNIH, BOCIPUUMUYHNBOCTh K MAaTEMaTHYECKUM aCTEKTaM Pa3IMYHbIX
BHJIOB HUCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHATh MaTeMAaTHYECKHUE 3HAHMS B HMHTEpPECcax 3/I0POBOTO H
Oe3omacHOTO OOpa3a JXKHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370pPOBBIO (37I0pOBOE THTAHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHATHNW WM OTIbIXa, peryisapHas (u3nyeckas aKTHUBHOCTH), (U3HUYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIIBHOM JEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTU TPYAOIIOOUS, HMHTEpEC K pa3IuuHbIM cdepam
npodeccuoHaNbHOM IS TEIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKONW U €€ MPUJIOKEHUSIMHU, YMEHHE COBEpUIATh
OCO3HAHHBII BBIOOp Oyaylel npodeccuu U pean30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHbBI, TOTOBHOCTD
U CIOCOOHOCTh K MaTeMaTHU4ecKoMy OOpa3oBaHUIO W caMOOOPa30BaHMIO HAa MPOTSHKEHUU BCEU KU3HHU,
TFOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELUICHUU IPAKTUYECKUX 3a]]a4 MATEMaTUYECKO HAIPABICHHOCTH;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTH SKOJIOTHYECKON KYJIbTYpPbl, MOHUMAaHUE BIUSHUS COIMATbHO-PKOHOMUYECKHX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLMAJIbHOM Cpeibl, OCO3HAHHME TIJI00ATBHOTO XapakTepa
9KOJIOTHYECKUX MPOoOJIeM, OpUEHTAIMsI Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM JUIs pelleHus 3aaad B
obnacTu OKpy»Karouieil cpefpl, MJIaHUPOBAHUE MOCTYNKOB U OLIEHKHM MX BO3MOXKHBIX IMOCIEICTBUM AJis
OKpYXaroLlEel Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHON IPAKTUKH, TOHUMAaHHE MaTeMaTHUYeCKON HayKU Kak c(epbl UeJT0BEUeCKOH AeATeIbHOCTH,
3TanoB €€ pa3BUTUA M 3HAYUMOCTH I PA3BUTUSA IMBUIM3ALMM, OBJAJCHUE S3BIKOM MATEMaTUKH U
MaTeMaTHYeCKOM KyJIbTypOM KakK CPEICTBOM MO3HAHUS MHpPA, TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

MertanpeaMeTHble pe3y/JabTaThI
Ilo3naBaTebHBIE YHMBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:



BBISIBIIAITh M XapaKT€pPU30BaTh CYIIECTBEHHbIE INPU3HAKM MaTEMaTHYECKUX OOBEKTOB, MNOHSTHH,
OTHOIIEHUH MEXJly HOHATUAMH, (POPMYIHPOBATh ONPEACICHNUS MMOHATUH, YCTaHABINBAThH CYIIECTBEHHBIN
MPU3HAK KJIACCH(PUKALINU, OCHOBAHUS JUI1 0000IICHUS U CPABHEHHUSI, KPUTEPUH NPOBOAUMOTO aHAIIN3A;

BOCIPUHMMATh,  (opMyaupoBaTh W  NpeoOpa3OBBIBATH  CYKICHUSA:  YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJIATh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IMPOTHBOpEYHs B (pakTax, TaHHBIX,
HAOJMIONEHUSAX W YTBEPXKICHMAX, TMpemiaraTb KPUTEPUW IS BBISABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

JieNaTh  BBIBOABI C  HCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX M  HHIYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENbHO J0Ka3aTeIbCTBA MATEMaTUYECKHX YTBEpKAECHUN (MpsMble U OT
MIPOTUBHOI0), BBICTpaMBaTh ApryMEHTAIMI0, MPUBOJIUTH MPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpATh CIOCOO pelieHus y4dyeOHOW 3ajauM (CpaBHHMBAaThb HECKOJBKO BapHaHTOB pEILIEHUS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKkue 1elCTBUA:

HCI0JIb30BATh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUs, (opMyInpoBaTh BOIPOCHI,
¢bukcupymole IpoTUBOpedre, MpodiieMy, ycTaHaBJIMBAaTh UCKOMOE U JaHHOE, (pOpMHpOBATh THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOJUTH CAMOCTOSATEIbHO CIUIAHWPOBAHHBIN SKCIEPUMEHT, HCCIEOBAaHHE IO YCTAHOBJIECHUIO
OCOOEHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SIBJIEHHUS, IPOIIECCa, BBISIBICHHIO 3aBHUCHUMOCTEN MEXIy
00BEKTaMH, SIBIECHUAMH, IPOLIECCaMU;

CaMOCTOATENIBHO  (POPMYJIUpPOBaTh OOOOIIEHUS U BBIBOJBI 10 pPE3yabTaTaM IPOBEAEHHOTO
HaOJIIOIEHUs, MCCIEOBaHUsA, OLEHHBAaTh JOCTOBEPHOCTh IOJYYEHHBIX pE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE PpA3BUTHE IIpolecca, a TaKXkKe BBIABUraTh IPEINOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE A€(ULUTH HHPOPMALIUHY, TaHHBIX, HEOOXOAUMBIX Ul OTBETA HA BOIIPOC U AJIS PELLEHUS
3aJauy;

BbIOMPATh MHPOPMALIUIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUJIOB U ()OPM IIPEJICTABICHMUS,

CTPYKTYpUpOBaTh HMH(MOpPMAIMIO, HPEACTaBIATh €€ B pa3IMUYHbIX (QOpMax, WIIOCTPUPOBATDH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHUBHBIC YHUBepPCaIbHbIE YUeOHbIe 1eliCTBUSA

OO0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATH CY)KJEHHS B COOTBETCTBUU C YCIOBUSMHM M LEISIMU OOIIEHUS,
SCHO, TOYHO, I'PaMOTHO BBIP@)XaTb CBOK TOYKY 3PEHUS B YCTHBIX M IHCBMEHHBIX TEKCTax, IaBaThb
MIOSICHEHMSI 110 X0y PELICHMs 3a1a4l, KOMMEHTUPOBATH MOJIyYEHHBIA PE3yIbTaT;

B X0Jie 00CYXJIeHHsI 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOil TeMbl, MpoOJIeMBbl, peraeMoi
3a/lauM, BBICKA3bIBaThb MWJIEW, HALICJICHHBIE Ha IIOUCK PELIEHUS, COIOCTaBJIATh CBOM CYXKIEHHUSA C
CYXJICHUSIMU JIPYTUX YYaCTHUKOB JUajiora, OOHapyKMBaTh pa3jiMyue U CXOJCTBO MO3UIUN, B KOPPEKTHON
bopme GpopMyTHUpPOBATH Pa3HOIIACHS], CBOU BO3PAKEHUS;



IIPEICTaBIATh  PE3YyNbTAaTbl  PELIEHUS  3aJadyd, OSKCIEPUMEHTAa, MCCIEAOBAHUSA, IIPOEKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a7ad MpPE3eHTAlMd U OCOOCHHOCTEH
ayJIUTOpUHU.

PeryisiTuBHbIe YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anus:

COCTaBIIATh IUIAH, AITOPUTM PELICHUS 3aJIa4H, BBIOMPATH CIIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS
pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUHN C
y4€TOM HOBOM MH(POpMAIIIH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIIQJICTh HABBIKAMH TI03HABATEIHHOW pe(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICIIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB, BIAJACTh CIOCOOaMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3ylsibTaTa perieHus] MaTeMaTHIeCKON 3a1auH;

MIPEBHUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTh IPH PEIICHUH 3a/1a4H, BHOCHTH KOPPEKTHBBI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAHJICHHBIX OIIMOOK, BRIIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yibTaTa IENH U YCIOBHSM, OOBSICHATH NMPUYHUHBI JOCTYIKCHUS WA
HEJOCTHKEHHSI PE3yJIbTATOB JCATECILHOCTH, HAXOIUThH ONTUOKY, J1aBaTh OICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHaA 1€AATEJILHOCTD:

MMOHUMATh ¥ WCIOJIL30BaTh MPEUMYIIIECTBA KOMAHJHON W MHIUBUAYAIBHOW paOOTHI MPU PEIICHUN
y4eOHBIX 3aj7a4, MPUHUMATh IIeJIb COBMECTHOHM JEATEIHLHOCTH, TUIAHHPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pachpeneNaTh BHABI padoT, JOTOBAapHUBATBCS, OOCYXKJATh MPOIECC W pe3yiabTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

Y4acTBOBATh B TPYNMOBBIX (hopmax paboThl (00CYX)IeHHUS, 0OMEH MHEHHM, «MO3TOBBIE IITYPMB» H
WHBIE), BBITIOJIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU JEHCTBUS C APYTUMU WiIEHAMU KOMaH/BbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMHU
B3aMOJIEHCTBHUS.

IIpenmeTHble pe3yJibTaThI

K koniy o6ydyenus B 10 kjacce oOydarmuiics MOTYyIUT CICAYIONIUNE TPEAMETHBIC PE3YJIbTaThI 110
OT/EIILHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Anredpa u Hadajla MaTeMaTHYEeCKOTO aHAIIA3ay:

Yucja ¥ BbIYMCIEHUS:

CBOOOJIHO OIEPUPOBATHh TMOHATHUSMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs IMepuoandecKas IpoOb,
MPOLIEHThI, HUPPALMOHAIIBHOE YHCJIO, MHOXECTBA PAlMOHAIBHBIX M JCHCTBUTEIBHBIX YHUCEI, MOJYJb
JEUCTBUTEIBHOTO YKCIIA;

MIPUMEHSATh APOOH M MPOLICHTHI JUIsl PEIICHUS MPHUKIIAIHBIX 3a7a4 U3 pa3IMYHbIX OTpaciie 3HaHUN U
pETBHOM XKU3HU,

MPUMEHSTh MPUONKEHHBIE BBIUMCICHUS, MIPaBUlia OKPYIJICHUS, TIPUKUAKY U OIEHKY pe3ylbTaTa
BBIYHCJICHU;

CBOOOJHO OMEpUPOBATH MOHSATHEM: CTEMEHb C IENbIM MOKa3aTeleM, HCIO0JIb30BATh IMOIXOAIIYI0
(dbopMy 3amucH IEHCTBUTENBHBIX YHCET AT PeISHHs MPAKTUYECKUX 33/1a4 U MPEICTaBICHHS TaHHBIX;

CBOOOHO OTIEpUPOBAThH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPalbHOM CTETEHU;

CBOOOJHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHAIBHBIM MMOKa3aTeNeM;

CBOOOJHO OTEPUPOBATH MOHATUAMU: JIOTaprU(M YHCIa, TECATUYHBIE U HaTypallbHbIE TOTapU(MBI,

CBOOOHO OTIEpUPOBATH MOHATUSMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHTE€HC YHCIOBOTO apryMEHTa;

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

YpaBHeHUS U HEPABEHCTBA:



CcBOOOJTHO ONEpUpPOBATh MOHATUSAMHU: TOXAECTBO, YypaBHEHHE, HEPABEHCTBO, pPAaBHOCUJIbHbIC
YPaBHEHUS U ypaBHEHUSI-CIIEACTBHSI, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3IMYHBIC METOJbl PEUICHHS DPALMOHAIBHBIX M JPOOHO-PAIMOHAIBHBIX YpaBHEHHIA,
IIPUMEHSTh METO/I HHTEPBAJIOB JIJIs1 pELLIEHUSI HEPAaBEHCTB;

CBOOOJTHO OIEPHUPOBATH MOHSATHUSAMHU: MHOTOWICH OT OJHON IMEPEeMEHHOW, MHOTOWIEH C LEIbIMH
Kod(ppHUIMEeHTaMH, KOPHH MHOTOWIEHA, MPUMEHATHh JeJIeHHEe MHOTOWIEHAa HAa MHOTOWIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s peuienus 3aaay;

cBOOOJTHO OTEpPHPOBATH MOHATHUSMHU: CHCTEMa JHHEWHBIX YpaBHEHUH, MaTpula, ONpPEACTHTENb
MaTpullbl 2 X 2 W €ro reoMeTpUYecKHil CMBbICI, HMCIOJb30BaTh CBOICTBa ompenenutens 2 X 2 s
BBIYMCIICHUS! €r0 3HAYECHMsSI, MPUMEHATh ONPEICIUTENN Ul PEUICHUS] CUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJENUpPOBATh pealbHbIE CUTYyallUd C [OMOLIBI0 CHCTEMbl JIMHEHHBIX ypaBHEHHUH, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIENIN C TIOMOIIIbIO MATPUI] U OTIPEAETUTENIEN, HHTEPIIPETUPOBATh MOJIYYEHHBIN pe3ysbTar;

HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMM /1S TpeoOpa30BaHMsl BbIPaKEHUH;

BBINIOJIHATh MPEOOpa30BaHMsI YMCIOBBIX BBIPAXKEHHM, COJEpXAaIIMX CTENEHU C paloHaIbHBIM
MO0Ka3aTesem;

MCI0JIb30BaTh CBOMCTBa Jlorapu(moB Jyist MpeoOpa3oBaHUs JOrapu(PMUUECKUX BhIPAXKEHHI;

CBOOOJHO OIEpPUPOBATh MOHATHSAMH: HppalMOHANIbHBIE, IOKa3aTelIbHbIE U JIOTapupMUYECKHe
YpaBHEHHUS, HAXOJUTh WX PEUICHHUS C MOMOUIbI0 PABHOCUJIIBHBIX MEPEXO0JI0B MM OCYIIECTBIISISI TPOBEPKY
KOpHEW;

MIPUMEHSTh OCHOBHbIE TPUTOHOMETPUYECKUE POPMYIIBI Ul MPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX
BBIPAKEHU;

CBOOOJHO ONEpUPOBATH MOHSITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NMPUMEHSATh HEOOXOAUMBbIE
(bopMyIIBI ISl pEIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX YpaBHEHUII;

MOJENUPOBATh pEabHbIE CUTYallMd Ha SI3bIKE aireOpbl, COCTaBJIATh BBIPAKEHUS, ypaBHEHUS,
HEpaBeHCTBAa IO YCJIOBMIO 3aJlauM, HCCIEAO0BAaTh IMOCTPOEHHBbIE MOJEIN C HCIOJb30BaHHEM ammapaTa
anreopsl.

DOYyHKUUM U TPAaPUKH:

CBOOOJHO OMEpPHUPOBaTh MOHATUSIMH: (DYHKIUS, COCOOBI 3amaHusl (PyHKIMH, B3aUMHO OOpaTHBIE
byakuun, Kommno3unus (yHKOuH, Tpaduk GYHKIUHA, BBITOIHATH SJEMEHTapHBIC IMPeoOpa3oBaHUS
rpaduKoB (PyHKIIHI;

CBOOOJHO OTNIEPUPOBATH MOHATHIMU: 007aCTh OMPEACIICHUS U MHOXKECTBO 3HAUCHUN (DYHKIIMH, HYIIH
(GYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUPOBATH MOHATHSAMU: YETHbIE M HEUETHBIE (PYHKUMHU, NepuoAuyueckue (QyHKIuH,
MIPOMEXYTKA MOHOTOHHOCTH (D)YHKIIMU, MAaKCUMYMbI U MUHUMYMBI (DYHKIIUU, HAauOOJIbIlIee U HAUMEHbIIIee
3HaueHue PYHKIUU Ha TPOMEKYTKE;

CBOOOJHO OMEPHUPOBATh MOHATUSIMU: CTETEHHAs (PYHKIMS C HATYpPaJTbHBIM U LIETBIM IOKa3aTelieM,
rpaduk creneHHOW (YHKIMU C HATypalbHBIM M IIEJIBIM IOKa3zareseM, rpaduk KOpHS n-od CTENeHU Kak
(GyHKIMU 00paTHON CTENEHH ¢ HaTypallbHBIM MOKa3aTeseM;

ONEepHpOBATh MOHATUSAMM: JIMHEWHas, KBaJpaTU4yHass M JApOOHO-IMHENHas (YHKIMH, BBINOIHATH
3JIEMEHTAapHOE HCCIIEeI0BAaHNE U TOCTPOEHHE UX Tpa(UKOB;

cBOOOJIHO OTIEpPUPOBAThH MOHATUAMU: MOKa3aTeNbHas U Jorapudmuueckass QyHKINUH, UX CBOMCTBA U
rpaduKy, UCIOJIB30BaTh UX I'paUKy s pellieHHs ypaBHEHMIA;

cBOOOJTHO ~ OmepupoBaTh  MOHATHSMM:  TPUTOHOMETPHUYECKAas  OKPYXHOCTb,  OIpeJiesIeHUe
TPUTOHOMETPUYECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Ipaduku (QyHKIMHA JUIS MCCIEJOBAaHUS IMPOLECCOB M 3aBUCUMOCTEH NpH pEHICHUU
3aja4y U3 APYTUX y4yeOHBIX MPEIMETOB U peajbHON KHU3HH, BBHIpAXATh (pOpMyTamMH 3aBUCUMOCTH MEXIY
BETTUYMHAMU;
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Havyana maTeMaTH4eCKOro aHajmu3a:

cBOOOJTHO OTIEPHPOBATH MOHATUAMU: apU(PMETHYECKass U TeOMETpUYECKas Mporpeccus, 6ECKOHEUHO
yOBIBaroIIasi TEOMETPHUECKasi MPOTrPecCusi, JIMHEHHBI M 3KCIIOHEHUIHMAIBHBIA POCT, (OpMysa CIIOKHBIX
IIPOLIEHTOB, UMETh IIPEJCTABIEHNE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUU JIJISl PELIEHMSI peallbHbIX 3aJau IPUKIAJHOTO XapaKTepa;

cBOOOTHO OIEepUpOBaTh HNOHSTUAMMU: II0CJIEZI0BATEIBHOCTD, CHoCcO0bI 3a/1aHus
MIOCJIEJOBATEIbHOCTEH, MOHOTOHHBIE U OrpPaHUYEHHbIE IIOCJIENOBATEIBHOCTH, IOHMMATh OCHOBBI
3apOXKICHUS MAaTEMaTUYECKOTO aHaJIM3a KaK aHann3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO OIEpUPOBaTh MOHATUSAMH: HENpephIBHbIE (DYHKIMU, TOYKH pa3pbiBa rpaduka (QyHKIHH,
aCUMNTOTHI rpaduka QyHKUNU;

CBOOOJHO OIEpPUPOBaATh MOHATHEM: (DYHKIUS, HENpepbIBHAs Ha OTpPe3Ke, NPUMEHSITh CBOMCTBa
HENpephIBHBIX PYHKUUHN I pellieHus 3a/1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSMU: IEpBasi U BTOpas MPOU3BOAHBIE (DYHKIMH, KacaTellbHas K
rpaduky QyHKINY;

BBIYMCIISATH MIPOU3BOJIHBIE CYMMBI, TPOM3BE/IEHHUS, YACTHOTO U KOMIIO3MLIMU JIBYX (PYHKIMH, 3HATh
MIPOU3BO/IHBIE AEMEHTAPHBIX (PYHKINI;

UCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI MPOU3BOIHOM JUIsl pellieHns 3aau.

MHo:xecTBa M J10THKA:

CBOOOJHO ONEPUPOBATH MOHATHUAMU: MHOKECTBO, ONIEPALIUU HAJl MHOYKECTBAMU;

HCIO0JIb30BAaTh TEOPETUKO-MHOXECTBEHHBIM ammapaT s ONHCAHMSI pealbHbIX MPOIECCOB U
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB;

CBOOOJITHO OIEpUPOBaTh IMOHATUSAMH: OIpENIENEeHUE, TEOpeMa, ypaBHEHHE-CIEJCTBHE, CBONCTBO
MaTEMaTU4YECKOT0 00BEKTa, J0KA3aTENbCTBO, PABHOCHIIbHBIC YPAaBHEHUS U HEPABEHCTBA.

Pacnpenesienne y4eOHbIX 4acoB 1O pa3ejiaM MporpaMmbl
10 knace
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OOm1as yueOHast Harpy3ka
Ne Paznen AynuTtopHas Hacet . KOHT%OHBHHG
HarpysKa CaMOCTOSTEIILHOU PaOOThI
paboThHI
1 MHoXecTBO JICCTBUTEIJIBHBIX YHCeIl. 18 1
MHorounensl. PanrioHanbHbIE ypaBHEHHS U
HepaBeHcTBa. CHUCTEMBI JIMHENHBIX YpaBHEHUM
2 | ®yskuun u rpadukn. Crenennas GpyHKIuS ¢ 10 1
LIEJIBIM TTOKa3aTeJIeM
3 | Apudpmerndyeckuid KOpeHb N-0i CTETEHH. 10 1
HppaumonaibHble ypaBHEHNS
4 | IlokazarenpHass ¢yHkuus. [lokazarenbHble 7 1
ypaBHEHUS
5 | Jlorapudpmuueckas GyHKIMS. 13 1
JlorapudmMuueckre ypaBHEHUS
6 | Tpuronomerpuaeckue BBIPAKECHUS " 17 1
ypaBHEHUS
7 | TlocnemoBaTeIbHOCTH U MIPOTPECCUU 9 1
8 | HenpepriBable pyrkimn. [Tpon3BoaHas 13 1
9 [ToBTOpenue, o06o0OIIEHNE, CHUCTEMATU3AIM 5 2
3HaHUU
Bcero: 102 10
TemaTuveckoe MIIAHMPOBAHUE
Oomasn KonTpoabHbie
TeMmbl, n3y4aembie B Kypce «Ajredpa 1 Ha4ajaa MAaTEeMATHYECKOT0 yueGHast padoThl
Ne i/ AHAJIN32» (aymuTopnasn)
10 kaace. Harpyska
MHo0KeCcTBO AeHCTBUTEIbHBIX Ynucesl. MHOr04/JIeHbI. 18 1
PaumnonajibHbIe ypaBHeHUs U HepaBeHCTBA. CHCTEMBbI
JIMHEHBIX YPABHEHUI
1 MHO0XeCTBO, oIepaluy HajJ MHO)KECTBAMHU M X CBOMCTBA 1
2 Juarpammsl Ditiepa-Benna 1
3 [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO armnapara Jyisl pereHus 1
3a/1a4
4 Panmonansabie yncna. OOBIKHOBEHHBIC M JICCATUYHBIC IPOOH, 1
MIPOIICHTHI, OECKOHEYHBIC MTEPHOIUUCCKHIE TPOOH
5 [IpumeHnenue npoOeii U MPOLICHTOB TS PEIISHUS TPUKIIATHBIX 1
3a/1a4
6 JleiicTBuTenbHBIC YKcna. PalmoHanpHbIle M HPPAIMOHAIBHBIE YHCTa 1
7 Apudmernueckue onepauu ¢ 1eiCTBUTENbHBIMH YHCIaMU 1
8 Moynb IEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA 1
9 [TpuOnmkEHHBIE BRIYUCIICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKA U 1
OIIEHKA PEe3yJIbTAaTa BBIUNCICHUN
10 OCHOBHBIE METOIBI PEIICHUS IIENIBIX U APOOHO-pAIIIOHATBHBIX 1
ypaBHEHUI U HEPABEHCTB
11 OCHOBHBIE METOJIBI PEIICHUS IENbIX U APOOHO-PAIIIOHATBHBIX 1
ypaBHEHUH U HEPABEHCTB
12 MHorouieHsl OT OJHON NEPEMEHHOMN. /esleHrne MHOTOUJIEHa Ha 1

12




MHOTOWIEH C OCTaTKOM. Teopema besy

13 MHorowieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera 1

14 Pemrenne cucreM JIMHEHHBIX YpaBHEHUHN 1

15 Martpuna cucTeMsl JTMHEHHBIX ypaBHEHUH. Onpeaenureins 1
MaTpHUlLbl 2X2, €ro reOMETPUUYECKHI CMBICII U CBOWCTBA;
BBIUMCIICHUE €T0 3HAYCHUS

16 [TpuMeHeHue onpeeuTeNs Ui PEHICHUs] CUCTEMbI JTMHEHHBIX 1
YpaBHEHU U

17 Pemenue npuknaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMBI JINHEMHBIX 1
ypaBHEHU U

18 KonTponbnas pabora: "PanionanbHble ypaBHEHUS U HEPABEHCTBA. 1
CucremMbl TUHEHHBIX ypaBHEHUN"
®ynkuuu u rpapuxu. CtenenHasi GyHKUMs ¢ HeJabIM 10
noKa3arejemM

19 OyHK1MS, criocoObl 3agaHus GyHKIMU. B3aumHo oOpaTHbIE 1
¢bysakumn. Komnosunus GyHkumit

20 I'paduk pynkmu. JnemeHTapHble mpeoOpazoBaHus rpauKkoB 1
byHKIINN

21 Ob6nacTb onpeaeneHuss © MHOXKeCTBO 3HadeHui pyHkuu. Hymu 1
¢dbynkimu. [IpoMeKyTKH 3HAaK MOCTOSHCTBA

22 UYérnnle u Heu€THbIE pyHKUMU. [Tepuoanueckue QyHKIUH. 1
[TpoMexyTKH MOHOTOHHOCTH (PYHKIIMA

23 MakcumyMbl 1 MUHUMYMBI GyHKITMW. Hanbospiiiee 1 HanMeHbIIee 1
3Ha4yeHHe (PYHKIUHU Ha IPOMEKYTKE

24 Jluneiinas, kBaapaTuyHas U ApOOHO-IMHEHHAsT GYHKITUN 1

25 DeMEeHTapHOE UCCIIEIOBAHNUE U TTOCTPOCHUE TPAPHUKOB ITHX 1
byHKINN

26 Crenens ¢ nensiM nokasaresneM. bunom Herorona 1

27 CrenenHas GyHKIUS ¢ HATYpaJbHBIM U IEJIBIM MTOKaszareneM. Eé 1
CBOMcTBa U rpauk

28 Kontponbras padota: "Crenennas pyakuus. E€ cBolicTBa u 1
rpaduk"
ApudmMeTnyecKkuii KopeHb n-o0ii crenenu. UppanuonaiabHbie 10
YPaBHEHHA

29 Apudmernueckuil KOpeHb HATYPAIbHOW CTENEHH U €r0 CBOMCTBA 1

30 [IpeoOpazoBaHus YKCIOBBIX BBIPAKEHUH, COJIEPIKAIUX CTCTICHU U 1
KOPHHU

31 [IpeoOpazoBaHus YHCIOBBIX BRIPAKEHUH, COJIEPIKALINX CTCIICHH 1 1
KOPHHU

32 WppaunonaisHble ypaBHeHUsI. OCHOBHbBIE METO/Ibl PEIICHUS 1
UppalMOHAJIbHBIX YpaBHEHUH

33 WppaunonansHblie ypaBHeHUsI. OCHOBHBIE METO/Ibl PEIICHUS 1
UppalMOHAIBHBIX YpaBHEHUN

34 PaBHOCHIIbHBIE NTEPEX0/Ibl B PELICHUU UPPALIMOHAIBHBIX YpaBHEHHI 1

35 PaBHOCHIIBHBIE NTEPEX0/Ibl B PEIIEHUN HPPAIMOHAIBHBIX YpaBHEHHH 1

36 PaBHOCHIIbHBIE NTEPEX0/Ibl B PEIICHUU UPPALMOHAIBHBIX YpaBHEHHI 1

37 CBoiicTBa u rpaduk KOpHA N-0if cTeNeHn KaK (GyHKIUU 0OpaTHOM 1
CTEINEHH C HATYPAJIbHBIM IOKa3aTelleM

38 KonTtponsHas padota: "CBoiicTBa 1 rpaguk KOpHs N-0H CTENEHH. 1
WppanmonaibHble ypaBHeHUs"
IlokazaTenbHas pynkuus. IlokazareabHbIe YypaBHEHUSA 7
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39 CreneHb ¢ pallMOHAILHBIM [TOKA3aTeJIeM U €€ CBOMCTBA 1
40 CreneHb C pallMOHAJIBHBIM MOKa3aTeeM U e€ CBOMCTBa 1
41 IToxazatenbHast pyHKuMs, €€ cBoiicTBA U rpaduk 1
42 Vcnonp3oBanue rpaduka GyHKINN AJ1s pelIeHus] ypaBHEHHH 1
43 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
ITOKA3aTENIbHBIX YPAaBHEHHU
44 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
II0KA3aTEebHBIX YPABHEHUI
45 KonTtponsnas padora: "[lokazarensHas Gpynknms. [lokasarensHbie 1
ypaBHEeHHUA"
Jlorapudmuyeckas pynkuus. Jlorapupmuueckne ypapHeHuUs 13
46 Jlorapudwm uncna. CoiicTBa jorapupma 1
47 Jlorapudwm uncna. CoiicTBa jorapupma 1
48 JlecsiTuuHbIe ¥ HATYpaJIbHBIE JJOTapU(pMBbI 1
49 JlecsiTuuHBIE U HATYpaJbHbIE JOTapU(PMbI 1
50 [IpeoOpa3oBanue BEIpaKEHUH, CoAep KaIUX JJOrapu(pMbl 1
o1 [IpeoOpa3oBaHue BEIpaKEHUH, COAepKALUX JIOTapU(pMbI 1
52 Jlorapudmuueckas QyHKIHs, €€ CBONCTBA U rpauk 1
53 Hcnosb3oBanue rpaduka QyHKIMU 1)1 pellieHus] ypaBHEHHM 1
o4 Hcnonb3oBanue rpaduka GyHKIUYU A5 pelieHUs] ypaBHEHUH 1
55 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS 1
sorapu(pMUUECKUX YPaBHEHUIN
56 Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE METObI PEIICHUS 1
sorapu(pMUUECKUX YPaBHEHUIN
57 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTAaPU(PMUIECKUX 1
ypaBHEHUU
58 KontponbHas padota: "Jlorapudmudeckas hyHKIIHS. 1
Jlorapudmuueckue ypaBHeHUs "
Tpuronomerpuyeckne BbIpakeHHsI H YPaBHEHUsI 17
59 CuHycC, KOCHHYC, TAHI'€HC ¥ KOTaHT€HC YMCIIOBOTO apryMeHTa 1
60 CuHyc, KOCHUHYC, TAHI'€HC ¥ KOTAHI€HC YHCIOBOTO apryMeHTa 1
61 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa 1
62 ApKCHHYC, apKKOCHUHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa 1
63 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJICIICHNE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa
64 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJICIICHNE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa
65 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1
66 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1
67 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1
68 ITpeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHUHN 1
69 [Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BbIPAKECHUHN 1
70 IIpeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH 1
71 Penienne TpUroHOMETpUYECKUX YPABHEHHUM 1
72 Penienne TpUroHOMETpUYECKUX YPABHEHUM 1
73 Penienne TpUroHOMeTpUYECKUX YpaBHEHHUM 1
74 Penienne TpUroHOMETpUYECKUX YPABHEHHUM 1
75 KonTtposnpHas padoTta: "TpUroHoMeTprHuecKie BEIPAKEHUS U 1

TPUTOHOMETPUUECKUE ypaBHEHUS"
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ITocJie10BaTeILHOCTH M IPOTPEeCCHH 9 1
76 IlocienoBaTeIbHOCTH, CIOCOOBI 3a1aHUs ITOCIEI0OBATEILHOCTEN. 1
MeTto1 MaTeMaTHYECKON HHTyKIIHH
77 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIEA0BATENFHOCTH. VIcTOpHs 1
aHann3a OECKOHEYHO MaJIbIX
78 ApumeTrueckasi mporpeccust 1
79 I"'eoMeTrpuyeckas mporpeccust 1
80 BbeckoHeuHo yObIBaromiasi reOMeTpUYecKas MpoTpeccust 1
81 CymMa 6ecKOHEYHO YOBIBAIOUICH reOMETPUIECKOM MPOTPECCU 1
82 JIuHenHbIN ¥ SKCIOHEHITMAIBHBINA pocT. Yucino e. @opmyna 1
CJIO’KHBIX TPOIIEHTOB
83 Hcnonp30BaHue POTPECCHH TSl PELICHUS PEATBHBIX 3a/1a9 1
MPUKIIQJHOTO XapakTepa
84 KonTpossnas pabora: "[locnenoBarenbHoCTH U iporpeccuu” 1 1
HenpepsbiBable pyHkunu. IIpousBoanas 13 1
85 HenpepbiBHbIE (YHKIIMHM U UX CBOMCTBA 1
86 Touxka pa3peiBa. ACUMITOTHI rpaduKOB HYHKITHI 1
87 CpoiicTBa (hyHKIIMI HEMTPEPhIBHBIX Ha OTPE3KE 1
88 MeToa WHTEPBAJIOB ISl pEIICHUS] HEPABEHCTB 1
89 [IpumeHeHre CBONCTB HENPEPbIBHBIX (DYHKIIUH JUIsl peleH s 3a1a4 1
90 [lepBas u BTOpasi Mpon3BOAHBIC (DYHKIIUU 1
91 Onpenenenne, reOMeTPUIECKAN CMBICI POU3BOHON 1
92 Omnpenenenue, GU3NIECKUN CMBICT IPOU3BOTHON 1
93 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKITHH 1
94 [TpounsBoIHBIE DJTIEMEHTAPHBIX (DYHKIIHMA 1
95 [TpousBoHAst CyMMBI, POU3BEICHUS, YACTHOTO ¥ KOMITO3UIIUN 1
byHKINN
96 [TpousBoHAs CyMMBI, POU3BEICHUS, YACTHOTO ¥ KOMITO3UIIUN 1
byHKIUN
97 Kontponbras padota: "[IponsBonnas” 1 1
IloBTOpEeHUE, 00001IeHNEe, CHCTEeMATH3AMS 3HAHUI 5 2
98 IToBTOpeHmne, 0000IIEeHNe, CUCTeMaTH3aIKs 3HaHui: "YpaBHeHU" 1
99 Hrorosas koHTpobHas paboTa 1 1
100 IToBTOpeHmMe, 0600IIeHNe, cucTeMaTu3ays 3HaHui: "OyHkimn" 1
101 | MToroBas koHTpoOJbHas paboTa 1 1
102 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 1
Bcero 102 10

YuyeOHo-MeTOANYeCKN KOMILJIEKT

1.0I.A. Anmumos, FO. M. Kosisirun, M.B. TkaueBa u n1p. MaremaTuka: Aiaredpa v Hayajga MaTeMaTHYeCKOTO
aHanu3a, reomeTpus. Anaredpa v Hayajga MaTeMatudeckoro aHanusa 10-11 kiacesl: yaeOHUK JUIs
oOmeoOpa3oBarenbHbIX yupexxaeHuit: M.: AO « M3narensctBo «lIpocBemnieHuer.
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