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INOACHUTEJIBHASA 3AIINCKA

Y4eOHbIil Kypc «Aunrebpa ¥ Hadala MaTeMaTHYECKOTO aHaIn3a» SBISICTCS OJHUM W3 Hamboee
3HaYUMBIX B IIpOrpaMMe CpeaHero oOuiero oopazoBaHusi, MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00eCIeUrBaeT
MHCTPYMEHTAJIbHYIO0 0a3y Juld M3Y4YEHHs] BCEX €CTECTBEHHO-HAyUHBIX KypCOB, a C JpYroil CTOpOHBI,
dbopMupyeT JIoruueckoe U aOCTPaKTHOE MbIIIICHUE 00yUYaloINXCs HAa YPOBHE, HEOOXOJUMOM JIJIsl OCBOCHHUS
uH(GOPMATUKH, OOIIECTBO3ZHAHMS, HCTOPUU, CIOBECHOCTH W JPYTHX MUCHHMILIMH. B paMkax IaHHOTO
yueOHOro Kypca oOydwarouiyecs OBJIa/I€BalOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH Hayku, KOTOpas
dbopMyIpyeT CBOM JOCTHKEHUS B MaTeMaTH4IecKoit popme.

VYu4eOHblil Kypc anredpbl U Hayall MaTeMaTHYECKOI0 aHajdn3a 3aKja/IbIBAeT OCHOBY JJISl YCHEIIHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKU, XUMUH, OMOJIOTHH, TOHUMAHKS OCHOBHBIX TEHICHIIMA Pa3BUTHS YKOHOMHUKH
U OOLIECTBEHHOW >KH3HHU, IO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPCHHO MCIOJIb30BaTh UX JUIS JajdbHEHIIero o0Opa3oBaHus U B TIOBCEIHEBHON kU3HU. B TO
e BpeMs OBJa/ieHrne aOCTPaKTHBIMH U JIOTHYECKH CTPOTMMH KOHCTPYKIMSAMHE alnreOpbl U MaTeMaTUYeCKOTo
aHaJiM3a pa3BUBAaeT YMEHHWE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBATh
YTBEPXKACHHUSI C TOMOIIBI0O HWHAYKIUM M pacCyXIaTh JEAYKTHBHO, HCIIOJIb30BaTh OOOOLICHHE U
KOHKPETH3aINI0, a0CTparupoBaHue U aHAJIOTHIO, POPMHUPYET KPEATHBHOE M KPUTUUYECKOE MBIIIIJICHHE.

B xone u3yuenus yue6Horo Kypca «Anrebpa u Hayalla MaTeMaTHYECKOrO aHaau3a» O0ydaroluecs
MOJIy4alOT HOBBIM OMBIT PEIICHHS MPUKIAAHBIX 337a4, CAMOCTOSTEIBLHOTO MOCTPOSHUS MATEeMAaTHYECKUX
MoJieJiel peaJbHBIX CHUTYyalluid, HMHTEPIpEeTallMi TOJYyYEHHBIX pEIIeHUH, 3HAKOMATCA C NpUMEpamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U MCKYCCTBE, C BBHIJAIOIIMMUCI MAaTEMAaTHYECKUMHU
OTKPBITUSIMU M UX aBTOPAMH.

Y4eOHbIi Kype 00J1aaeT 3HAYUTETHHBIM BOCITUTATEILHBIM ITOTSHIIMAIOM, KOTOPBIN peaan3yeTcs Kak
yepe3 y4eOHBI MaTepuain, CnocoOCTBYIOMUN (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK U uepe3
cnenuuky ydeOHON JeSITeNbHOCTH, TpeOyromel MpOJAOHKUTEIIBHOW KOHIIGHTPAllUd BHUMAaHUSA,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yibTarT.

B ocHoBe wmeromuku o0Oy4yeHusi anreOpe © HayajgaM MaTeMaTHMYeCKOro aHaiu3a JIeKUT
JEeSTeNIbHOCTHBINA PUHIIUTT O0yUEHUSI.

B crpykrype yudeGHOro kypca «AinreOpa M Hayaja MaT€MaTHYECKOTO aHalIM3a» BbIIEICHBI
CIEeyIOIINEe COAepKaTeIbHO-MeToInYeckue NUHUU: «Yucna u BbraucieHus», «OyHKUUU U TpaduKmy,
«YpaBHeHUsI W HepaBeHCTBa», «Hawama maremarnueckoro ananmsa», «MHokecTBa U JorHKa». Bce
OCHOBHBIE COJIEP>KATEIbHO-METOUYECKHE JIMHUM M3y4YaloTCs Ha MPOTSDKEHUWU JIBYX JIeT OOy4YeHHs Ha
ypOBHE cpeaHero oOuiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSASA APYT Apyra U MOCTENEHHO HaChIIIasCh
HOBBIMU TeMaMU U pazjenamu. JJaHHBIH yueOHbIN Kypc SBISETCS HHTETPATUBHBIM, ITOCKOJIBKY OObETUHSIET
B cebe colepkaHhe HECKOJIBKUX MAaTEMaTHYECKUX AUCIHUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHS,
MaTEeMaTUYeCKU aHaau3, TEOpUsi MHOXKECTB, MaTeMaTHyeckas jJoruka u apyrue. Ilo mepe Toro kak
oOyuJaroluecs: OBJaAeBalOT BcE Oosiee MMPOKUM MATEMAaTUYECKUM ammapaToM, Y HUX IOCIIEI0BATENbHO
dbopMUpyeTCST M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKYI0 MOJIelh pEealbHON CHUTYyalluH,
MPUMEHSATh 3HAHWSI, TOJYYCHHBIC TPU HM3YYCHHH YYeOHOTO Kypca, IJisi PEeHIeHUsS CaMOCTOSATEIbHO
c(hOpMyIUPOBAHHON MaTEeMAaTUYECKOM 3a/1a4uM, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

ConeprkarenbHO-MeToIuuecKas TMHUS «Yucna v BEIYUCIICHH 3aBepiiaeT (OPMHUPOBAHKE HABBHIKOB
UCTIONIb30BaHUsl JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauyaTO Ha YpOBHE OCHOBHOIO OOIMIETO
obpazoBanus. Ha ypoBHe cpemnero ob6miero oOpa3oBaHus 0coboe BHUMAaHHE YAEIsIeTCs (OPMHPOBAHHUIO
HABBIKOB PAIIMOHAIBHBIX BBIYMCICHUH, BKIIIOYAIONIUX B CeOsl MCIOIB30BAHUE PANUYHBIX (HOPM 3amUCH
Yucjia, YMEHHE JeliaThb TMPUKHUIKY, BBITOJHATh NPUOTMKEHHBIC BBIUUCICHUS, OIEHUBATh YHCIIOBBHIC
BBIpaXEHHS, paboTaTh ¢ MaTEeMaTHYECKMMHM KOHCTAaHTaMH. 3HAKOMBIE OOYYaloOIIMMCS MHOXECTBa
HaATYPaJIbHBIX, LENbIX, PAIIMOHATBHBIX U JEHCTBUTENBHBIX YHCET JOMOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX
gucel. B KaXIOM U3 3TUX MHOXECTB PAacCMaTPHUBAIOTCS CBOMCTBEHHBIE eMy crienuduueckue 3amadu u
orepanuu: JejieHHe HalleJo, ONepUpPOBAHME OCTaTKaMH Ha MHOXECTBE ILIeJIbIX YHCEN, 0COObIe CBOMCTBa
paIlMOHANIFHBIX M WPPAIMOHANBHBIX YHUCEN, apu(MEeTHYecKue Omepaluy, a TakKe H3BICUYCHUE KOPHS
HaTYpaJIbHOM CTENEeHU Ha MHOXKECTBE KOMILJIEKCHBIX uncen. biaromaps mocienoBaTelbHOMY PAaCIIUPEHUIO
Kpyra MCHOJIb3yeMbIX YUCEN M 3HAKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHHS JUIsl PEIICHUS PA3ITHUHbBIX
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3a1a4 (opMupyeTcs MpecTaBIeHHE O €IUNHCTBE MAaTEMATUKH KaK HAyKU U €€ pOJId B TOCTPOSHUH MOJIeNen
pearbHOr0 MHUPA, IIMPOKO UCTIONb3YIOTCS 0000IEeHHE U KOHKPETH3allHs.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pEaU3yeTcss Ha IMPOTSHKEHWU BCEro OOy4eHHUs Ha YpOBHE
cpeaHero obmero oOpa3oBaHuUs, MOCKOIbKY B KaxaoM paszene lIporpaMMmel mpeaycMOTPEHO pelleHne
COOTBETCTBYIOIIMX 3adadu. B pe3ynbTare 0oOydarolmiuecs OBJIAJEBAIOT PA3IMYHBIMU METOJAMHU PELICHMS
pPALlMOHATIBHBIX, HUpPpALMOHAIBHBIX, I1OKA3aTENbHBIX, JIOTApUPMHUUECKUX M  TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U CUCTEM, a TAKXKE 3aay, COAepKaIIuX napameTpsl. [loayueHHble yMEHUS IIUPOKO
UCIIOJIB3YIOTCS [P MCCIEI0BAHNN (DYHKIMI C OMOIBIO POU3BOAHOM, IPU PELICHUH NPUKIAJHBIX 33134
¥ 337124 Ha HaXOKJCHHUE HanOOIBIINX U HAUMEHBIINX 3HaYeHUH QyHKIuK. JlanHas copepikaTesbHas JINHUSL
BKJIIOYAET B ceds Takke (popMUpOBaHME YMEHMH BBINOJIHATH pacuéTsl MO (opMmysaM, IpeoOpa3oBaHus
palMOHAIbHBIX, UPPALIMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a TAKKE BBIPAXKEHUH, COAEPKAIINX
creneHu M Jorapudmel. braronaps n3ydeHuro anreOpanyeckoro MaTepuala IPOMCXOIUT JajbHeHInee
pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS OOydaromuxcs, (QOpMUPYIOTCS HaBBIKH
JelyKTUBHBIX PacCyKICHUH, pabOThl C CUMBOJIBHBIMU (hOpMamH, MpPEACTABICHHUS 3aKOHOMEPHOCTEH u
3aBHCUMOCTE B BHJIE PaBEHCTB M HEpaBEHCTB. AureOpa mpeanaraet >QQeKTHBHBIE WHCTPYMEHTHI IS
pELIeHNUs IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJa4, HaIrJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAyKU.

CopnepxaTtenpHo-MeToanYeckass TUHUA «DPYHKIMU U TpapUKU» TECHO MEperuieTaeTcs ¢ JpyruMu
JUHUSAMH y4eOHOro Kypca, IOCKOJbKY B KaKOM-TO CMBbICIE 33aJaéT IOCIEA0BaTEIbHOCTh H3yUEHUs
marepuaina. M3ydyeHue cTerneHHOU, MOKa3aTelnbHOM, JOrapupMUUECKOH U TPUTOHOMETPUUYECKUX (YHKIMH,
UX CBOWCTB M TpadMKOB, MCIIOJIb30BaHNE (QYHKIMI JJIs pEIICHHs 3aad U3 IPYTUX y4eOHBIX MPEAMETOB U
pEAIbHOM KU3HU TECHO CBA3aHO KaK C MareMaTH4E€CKMM AHAJIM30M, TaK U C PELIEHUEM YPaBHEHHH U
HepaBeHCTB. [Ipu 3TOM OonbIIoe BHUMaHHE ynensercss (OPMHPOBAHUIO YMEHHUS BBIpaKaTh (OpPMYyIaMu
3aBUCUMOCTH MEXJY pa3IMYHbIMM BEJIMYMHAMH, MCCIEIOBATh IOJYYCHHblE (QYHKLUHU, CTPOUTh HX
rpagukn. Marepuan 5TON coOAep)KaTeIbHON JIMHUM HAIeJIeH Ha pPa3BUTHE YMEHUH W HABBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIY BEJIWYMHAMH B pa3MYHOM (opme: aHATUTUYECKOH,
rpaduueckoil u cinoBecHoM. Ero wusyueHue crnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO MBIIUIECHUS,
CHOCOOHOCTH K 0000IIEHHUIO ¥ KOHKPETH3AIMH, UCIIOJIb30BAaHUIO aHATIOTHH.

CopepxarenbHas JnHuA «Hauana MaTeMaTHUeCKOro aHaJIM3a» MO3BOJISET CYIIECTBEHHO PaCIIMPUTh
KPYr Kak MaTeMaTHuYeCKUX, TaK M MPHUKJIAIHBIX 3ajlad, JOCTYNMHbIX OOy4yarolMMCs, TaKk KaK y HHX
HOSIBJISIETC  BO3MOKHOCTb CTPOUTH TpaUKU CIOXKHBIX (DYHKIMHA, ONpeneisTh HX HauOOoJbIlINe H
HaVMEHBIIIME 3HAYCHUs, BBIYMCIATH IUIomann Guryp u o0ObEMBI TeJ, HaXOAUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas  coaepikaTelbHas  JIMHUS ~ OTKPHIBA€T HOBBIE  BO3MOXKHOCTH  IOCTPOCHHS
MaTEMaTUYECKUX MOJENIEH PEAIbHBIX CUTYallUH, I03BOJISET HAXOAUTh HAWTy4dlllee PEIICHUE B IPUKIIAHBIX,
B TOM 4YHCJI€ COLIMAJIbHO-3KOHOMMUYECKHX, 3a/ayaX. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTH4YECKOTO aHalIu3a
CHOCOOCTBYET pa3BUTHIO  a0OCTPaKTHOTO, (POPMAIbHO-JIOTUYECKOTO W KPEaTUBHOTO  MBIIIICHHMS,
(bopMUPOBAHNIO YMEHHM paclio3HaBaTh MPOSBIECHUS 3aKOHOB MaTEMaTUKU B HayKe, TEXHUKE U UCKYCCTBE.
OOyuaromiyecss y3HalOT O BBIJAIOIIUXCS pPe3ysbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConeprxaTenbHO-MeTOANYeCKast TMHUS «MHOXKeCTBa M JOI'MKa» BKIIOYAEeT B Ce0s 3JIEMEHTHI TEOpUHU
MHOKECTB M MaTe€MaTH4ECKON JIOTHKU. TeopeTHKO-MHOKECTBEHHbIE NPEJICTABICHUS MPOHU3BIBAIOT BECh
KypC IIKOJIbHOM MaTeMaTUKU U MpeAaraoT Hanbosee yHUBEPCaIbHbIHN SI3bIK, 00BeIMHSIOMINN BCe pa3aesbl
MaTeMaTUKH U €€ MPUIIOKEHHUI, OHU CBS3BIBAIOT pa3Hble MaTEMAaTUYECKUE TUCHUIUIMHBI U UX MPUIOKEHUS
B eauHoe 1enoe. [loaTroMy BaXHO JaTb BO3MOXKHOCTH OOydarolleMycsi IOHUMAaTh TEOPETHKO-
MHO>KECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTHKHU W HUCMOJIb30BaTh €ro ISl BHIPAKEHUS CBOMX MBICIEH.
JpyruM BaXKHBIM IIPU3HAKOM MAaTEMaTUKH KaK HAyKU CIELyeT INPU3HATh CBOWCTBEHHYIO €M CTPOrOCTh
00OCHOBaHMH U CIIIOBaHHE ONpPEAEIEHHBIM IPABUIAM ITOCTPOEHUS J10Ka3aTeNbCTB. 3HAKOMCTBO C
3JIEMEHTaMH MaTeMaTU4eCKOIl JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOIMYECKOT'O MBIIIICHUS O0YyYaromuxcs,
IO3BOJISIET MM CTPOMTh CBOM DACCYXKAECHUS HA OCHOBE JIOTMYECKUX NpaBWi, (GOPMUPYET HaBBIKU
KPUTHUYECKOI'O MBIIIJIEHHUS.

B yuebHOM Kkypce «Anrebpa M HayaJa MaTEeMaTH4YECKOTO aHajau3a» IPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTr0 MOJAETHPOBAaHUS, KOTOPbIE IPU3BAaHBI CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB
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MOCTPOCHHS MOJIETICH peabHBIX CUTYalUi, UCCIEJOBAHUS ATUX MOJIENEH C IMOMOIIBIO anmapara anreOpsl U
MaTeMaTHYECKOTO aHajlu3a, HHTEPIPETAllUH TIOMYYeHHBIX pE3yJbTaToB. Takue 3aJaHusl BIUICTCHBI B
KaX/IbIii U3 pa3/esoB MPOTPaMMBbl, IIOCKOJIBKY BECh MaTepuai yuyeOHOro Kypca HIMPOKO MCIIONIB3YETCS s
pelieHus MPUKJIAAHBIX 3a7ad. [Ipy pelmeHun peaqbHBIX MPAKTHUYECKUX 3ajad O0YyYarolluecsl pa3BUBAIOT
HaOJI01aTEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIB30BATH AHAIOTHUIO,
00001IaTh M KOHKPETH3HPOBATh MpodsieMy. JlesSTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB DEIICHUS
NPUKIAJHBIX 33/1a4 OPraHU3yeTCs B MPOLIECCe M3YUEHHUsS BCEX TEM yueOHOro Kypca «Anrebpa m Hayana
MaTeMaTHYECKOTO aHAIIN3a).

Ha u3yuenue ygeOHOro Kypca «Anredpa u Hayajla MaTeMaTHUYECKOTO aHaIn3a» OTBOAMUTCA 272 daca:
B 10 kimacce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJEIIO).



COJEPKXAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanpnbple  uucia. OOBIKHOBEHHbIE M JECATUYHBIE JApOOM, NPOLIEHThl, OECKOHEYHbIE
nepuoauueckue apoou. [lpumenenne npodei u MPOLEHTOB ISl PELICHUs TPUKIIAIHBIX 3a/1a4 U3 PA3TUIHBIX
oTpacJieil 3HaHUM U peaJbHON KU3HHU.

JeiicTBuTenpHbIe yncia. ParmonanbHble U MppaloOHAIBHBIE YHCIa. ApHU(PMETHYECKUE OTepaluu ¢
JNEHCTBUTENIBHBIMU  YMCIaMU. Moaynb JeHCTBUTENBHOrO uucia M ero cBoiictBa. IlpubnmxéHHble
BBIUMCJIEHMS], TpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUH.

Crenenp ¢ neinbiM nokaszareieM. bunom Herorona. Mcnonb3zoBaHue nmoaxopasieil popmbl 3amucu
JEHCTBUTENBHBIX YMCEN ISl PELIEHMSI IPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JTAHHBIX.

Apudmernueckuil KOpeHb HaTypaJlbHON CTEIIEHH U €ro CBOICTBA.

CreneHb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM M1OKA3aTEIIEM.

Jlorapugm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapu(MBbI.

CuHycC, KOCUHYC, TAaHI'€HC, KOTAHT'€HC YHMCIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHus 4 HepaBeHCTBA

ToxnecTBa U TOXKAECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOpEHb ypaBHEHUs. PaBHOCHIIbHbBIE
yYpaBHEHHUS U ypaBHeHUs-clieAcTBUS. HepaBeHCTBO, pellieHue HepaBeHCTBA.

OCHOBHBIE METOJIbl pELICHHUS LENbIX U JAPOOHO-PAllMOHANBHBIX YPaBHEHUM U HEPaBEHCTB.
MHorowieHsl OT OAHOM NEPEMEHHOMN. /[eeHrne MHOro4YjeHa Ha MHOTOWIEH C OCTaTKOM. Teopema be3sy.
MHorouiensl ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE METO/BI PELICHNS] UPPALIMOHAIBHBIX YPaBHEHU.

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

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METO/BI PELICHUS JIOTApU(PMUUECKIX YPaBHEHU.

OcHoOBHBIE TpuUroHomerpudeckue (opmyisl. IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BBIPAXKECHUH.
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

Pemenne cucreM NMHEWHBIX ypaBHEHHMH. MaTpuiia CUCTEMbI JIMHEWHBIX ypaBHeHUH. Onpenenurens
MaTpullbl 2X2, €ro reoMEeTPUYECKHl CMBICI M CBOICTBa, BBIUMCIEHHE €ro 3HA4YECHUs, IpPUMEHEHHUE
ONpPEACIUTENS U1 PELIEHUS] CUCTEMBI JIMHEWHBIX ypaBHEHMH. PerleHne npuKIagHbIX 3a1a4 ¢ MOMOIIBIO
CHUCTEMBI JIMHEHHBIX ypaBHeHuU. MccinenoBaHue ITOCTPOEHHOM MOJEINM C TOMOLIBI0 MaTpull |
ONPEAECITUTENEN.

[TocTpoeHne mMaTeMaTUYECKUX MOJENEN pealbHON CUTYyallud C MOMOIIbIO YPaBHEHHUI U HEPaBEHCTB.
[IpumeHeHre ypaBHEHUII M HEPABEHCTB K PEIICHHUI0O MAaTEMAaTHUYECKUX 3aJad M 3aJad W3 Pa3IMYHBIX
oOyacTell HayKu U peabHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIMA, crnocoObl 3amaHus QyHkuuu. B3aumuao oOpathblie QyHkuuu. Kommosumus QyHKIHH.
I'paduk dpynkunu. DnemeHtapHblie mpeodpa3oBanus rpaguKoB GyHKIIHMHA.

Ob6nacte ompezeneHuss U MHOXeCTBO 3HaueHMi ¢ynkumu. Hymu ¢ysknuun. IlpomexyTku
3HakonoctosHcTBa. YErHple u  HeuérHble (QyHkuuu. llepuoguueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl U MUHUMYMbI QyHKIMH. Hanbomnbiiee 1 HauMeHbIlee 3HAYCHUS
(GYHKINU Ha TPOMEKYTKE.

Jlunelinas, xBampaTu4yHas u JApOOHO-TMHEHHAas GyHKIUH. OJEMEHTApHOE MCCICNOBaHUE U
MOCTPOCHHE UX TPaPHKOB.

CreneHHas (QyHKIMS C HAaTypaJIbHBIM M IIETBIM TOKa3aTesneM. EE€ cBolicTBa u rpaduk. CBOWCTBA H
rpaduK KOpHS N-Oi CTENEHH KaK (PYHKIIUK 0OpaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTelIeM.

[TokazaTenpHas u norapudmudeckas GyHKIMU, UX cBOWcTBa U rpaduku. Mcmonas3oBanue rpadukoB
(bYHKUMH 1715 perieH s ypaBHEHHIA.
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TpuroHomerpudeckas OKpPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKHX (DYHKUIUI YHCIOBOTO
apryMeHTa.

QOyHKUMOHANBHbIE 3aBUCHMOCTH B pEAIbHBIX IpOLEccax M sBICHUAX. ['paduku peanbHBIX
3aBUCUMOCTEM.

Havana mareMaTH4yecKoOro aHajimnsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHU MTOCIEA0BaTeIbHOCTEH. MeTo1 MaTeMaTHUeCKONH MHAYKIIHH.
MOHOTOHHBIE M OIpaHUYEHHbIE TIOCIEN0BATEIBHOCTH. IcTOpHs BOSHUKHOBEHHS MaTEMaTUYECKOIO aHAIN3a
KaK aHajau3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass M TeOMETpUYECKash NPOrpeccHH. becKoHeYHO yOBIBAIOIIas TE€OMETPHUYECKas
nporpeccusi. CymMma OecKOHEUHO yOBIBalOIIEH TreoMETpHYecKol mporpeccud. JIMHEHHBIH U
IKCIIOHEHUIHAIbHBIA pocT. YUncno e. dopmyrna ciIoKHBIX IpoOUEHTOB. Mcnonap30BaHuE MPOTrpeccHM IS
pELIEHUs peaNIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

HenpepeiBHble ¢GyHKIMM M uX cBOMCTBa. TOYKM pa3pbiBa. ACHMNOTOTHI TPaQuUKOB (HYHKITHIA.
CpolicTBa (YHKIMI HENpephIBHBIX Ha OTpe3ke. MeToa UHTEpBajOB JUIA pELICHUS HEPaBEHCTB.
[IpumeHneHue cBONCTB HENPEPHIBHBIX (DYHKIUH J1JIs1 peLIeHUs 3a/1a4.

[lepBast u BTOpast mpou3BoAHble GyHKIMHU. OmpeneraeHue, reOMEeTPUUECKUl U (PU3MUECKUNA CMBICT
IIPOM3BOTHON. Y paBHEHUE KacaTeIbHOH K TpaduKy (YHKITHH.

[IpousBonubie smeMeHTapHbIX ¢yHkui. [IpoumsBogHas cymmbl, NPOU3BEACHHS, YaCTHOTO U
KOMIO3UINH (YHKIHH.

MuoxecTBa H JIOTHKA

MHOXeCTBO, oOmepaluud HaJ MHOXECTBAaMH U HMX cBoMcTBa. Jlmarpammbl Oinepa—BenHa.
[IpuMeHeHre TeOpEeTUKO-MHOXKECTBEHHOIO allapaTa Jjisl OMMCaHUsl PealIbHbIX MPOLIECCOB U ABJICHUM, ITPU
pEeLIeHNH 3314 U3 IPYTUX Y4eOHbIX IIPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTUYeCKOro OOBEKTa, CJEACTBUE, O0Ka3aTeNbCTBO,
PaBHOCHJIbHBIE YPABHEHMUS.

11 KJIACC

Yuciia ¥ BbIYMCIEHHSA

HarypanbHable u nensle uyucna. [IpuMeHeHHe NPU3HAKOB JEIMMOCTH LEJIbIX YHCEN, HanOOIbIIUI
obmuii nenutens (nanee — HOJ) n Haumensiee oOmiee kpatHoe (mamee — HOK), ocratkoB 1mo mMomaysto,
anroputMa EBKiIMIa 11 peleHus 3aja4 B LENbIX YUCIIAX.

KommiekcHble umcna. AnreOpandeckass W TpUTOHOMETpHUYecKas (OpPMBI 3alUCH KOMIUIEKCHOTO
yrcna. ApudMeTHueckue onepanuy ¢ KOMIUIEKCHBIMM 4HciaaMu. M300paXkeHne KOMILIEKCHBIX YHCeN Ha
KOOpAMHATHOM I1ockocTH. dopmyinia Myaspa. KopHu n-oii creneHu u3 KOMILIIEKCHOTO uncia. Ilpumenenue
KOMILIEKCHBIX YHCeN I pelieHns (PU3NYECKUX U TeOMETPHUECKUX 3ajiau.

YpaBHeHUsI M HEPaABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS.
PaBHOCHIIBHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUUYECKHX YpPaBHEHHUH C MOMOIIbIO TPUTOHOMETPUUYECKONW OKPYKHOCTH.
Pemenue TpuroHomMeTpuueCcKX HEPABEHCTB.

OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLIEHUsI UPPAL[IOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PELIEHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX, WPPALNOHAIBHBIX,
MOKa3aTeNIbHbBIX U JOrapu(PMUUECKUX YPABHEHHI.

YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C IIApAMETPAMHU.

[IpuMeHeHNE ypaBHEHMM, CHCTEM M HEPAaBEHCTB K PEIICHUI0O MAaTEeMAaTHYECKUX 3ajad M 3aJad W3
pa3MyHbIX 00JacTeil HAyKH U peabHOM KU3HHU, HHTEPIPETalUs NOTYUCHHBIX pPe3yIbTaToB.

DOyHKIUM U rpadpuku

I'padux xommo3ummu ¢yHKuuid. ['eomerpuueckue o0pa3bl ypaBHEHM U HEPaBEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.



['paduueckue METOBI pelIeHUs] YpaBHEHUH U HepaBeHCTB. [ paduueckue MEeTOIbl PelICHHs 3aau C
napameTpaMmH.

Hcnons3oBanue rpadukoB (YHKIUN A UCCIEAOBAHMUS IPOIECCOB M 3aBUCUMOCTEH, KOTOpPHIE
BO3HUKAIOT NP PELICHUU 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hayana maTreMaTH4ecKOro aHaJIM3a

[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U JKCTPEMYMBI.
Haxoxnaenne HanuOoIbIIero 1 HAMMEHBIIIETO 3HAYCHU I HEeMIPePhIBHOW (DYHKIIUK HA OTPE3Ke.

[IpuMeHeHrne MPOU3BOIHON ISl HAXOXKACHUS HAWIY4YUIEro PEIICHHs B MPUKIAIHBIX 3a7adax, s
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHHUS Mpoliecca, 3a1aHHOT0 (OpMyIIoii Wit TpapuKOM.

[TepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpasHbiX. [lepBooOpasHble 37MeMEHTApHBIX (PYHKIIMMA.
[IpaBuna Hax0XIEHHS IEPBOOOPA3HBIX.

WNurerpan. I'eomerpuyeckuil cMmbIca UHTErpaja. BbeluucieHne onpenenéHHoro HMHTerpaiza 1o
dopmyne Hetorona-Jleiibnuia.

[IpumeHneHue WHTErpana Uid HAXOXKIEHUS IJIOIAACH MIOCKUX (GUTYpP U 00bEMOB reOMETPHUYECKHX
Tell.

[Tpumeps! pemenuit auddepeHnnaibHbIX ypaBHeHHH. MaTemMaTuueckoe MOJICIUPOBAHUE PeabHBIX
IPOIIECCOB € TOMOIIBIO AU PepeHInaNbHBIX YpaBHEHUH.



HJTAHUPYEMBIE PE3YJIbTATBI OCBOEHIMS1 VHEBHOI'O KVPCA «AJITEBPA N HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTH T'PAXKTAHCKON MO3UIUU 00YYaIOIIErocss Kak akTUBHOI'O M OTBETCTBEHHOTO 4JieHa
pPOCCHIICKOTO O0IIeCTBa, MPEACTABICHUE O MATEeMATHYECKUX OCHOBaX (YHKIMOHHPOBAHUS PA3TMYHBIX
CTPYKTYp, SIBICHUH, MpOLENyp TpakJaHCKOro ooOmecTBa (BBIOOpPBI, OMNPOCHl M APYroe), yMEHHue
B3aMMOJICHCTBOBATH C COLMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIUSMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKONW TPaKAAHCKON WIACHTUYHOCTH, YBWKEHUS K NPOIUIOMY H
HACTOSIIIEMY POCCHUIICKOM MaTE€MaTUKH, LEHHOCTHOE OTHOLIEHHWE K JIOCTHKEHUSIM POCCHMCKUX
MAaT€MaTUKOB U POCCUHCKON MAaTEMATUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTUKEHHUMN B PYTUX HAYKAX,
TEXHOJOTHUSX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOrO Hapoja, c(hOopMHUpPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMUsSI, PTUYECKOr0 TOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUW HAyKH M
JEeSTENIbHOCTBIO YU4EHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs OSCTETUKY MAaTEMaTUYeCKHX 3aKOHOMEpPHOCTEM,
00BEKTOB, 3aja4, PEIICHHUH, pacCyKICHUM, BOCIPUUMUYUBOCTh K MATEMAaTHYECKUM aCIEKTaM Pa3JIMUHbBIX
BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh yMEHHS TMPUMEHATh MaTeMaTHUeCKHe 3HAHUS B MHTEpecax 3/I0pOBOTO U
Oe3zomacHOTO 00pasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3[I0pOBOE THUTAHUE,
cOaNmaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryispHas ¢u3MyYecKas AaKTUBHOCTH), (U3UYECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/IOPOBUTEILHOMN JCSATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYyIy, OCO3HAaHHE IIEHHOCTH TPYAOTIO0Us, HWHTEpPEC K pa3IMyHbIM cdepam
npohecCHOHANBFHOM NIeATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BBIOOp Oyayieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIJIaHbI, TOTOBHOCTH
U CIIOCOOHOCTh K MaTeMaTHYeCcKOMY OOpa30BaHHUIO U CaMOOOPA30BAaHMIO Ha MPOTSHKEHUU BCEHM KU3HH,
TOTOBHOCTh K aKTUBHOMY YUYAaCTHIO B PEIICHUHU MTPAKTUYECKUX 3aJ1a4 MATEMATHYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpPHl, MMOHUMAHUE BIUSHUSA COIMATBHO-IKOHOMUYECKUX
MPOIECCOB HA COCTOSIHHE MPUPOJAHON M COIHMAIBLHOW Cpelbl, OCO3HaHHME TN00aJbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIeM, OpUEHTAIMsI HAa TMPUMEHEHHWE MaTeMaTUYeCKUX 3HAHWW JUIS PEIICHUs 3a7a4 B
00JacTu OKpYXAaroliel Cpelbl, MIAHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOXKHBIX IOCIEICTBUN IS
OKPYXaIoIIei Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIECTBEHHON MPAKTUKH, TTOHUMaHUE MaTEeMaTHYeCKOH HAayKd Kak cQepbl YelOBEUYEeCKOW NesTeIbHOCTH,
ATanmoB €€ pa3BUTHS W 3HAYUMOCTH IS DPA3BUTHUS ITMBHIM3AIMH, OBJAJCHHUE S3BIKOM MaTeMaTHKU M
MaTEMaTUYECKON KYyJIbTYpOM KaK CPEACTBOM IMO3HAHHMS MHpPA, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO
HCCJIEI0BATENBCKYIO IESITENbHOCTh NHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe AeilcCTBUS
ba3soBble Jlornyeckue 1ecTBUA:



BBIABIISITh M XapaKTEPU30BaTh CYNICCTBEHHBIC IPH3HAKKM MaTeMaTHYECKUX OOBEKTOB, IMOHSITHH,
OTHOILLIEHUHA MEXAY MOHATUAMH, (POPMYJIUPOBATH ONpPECIICHUS MOHATUH, YCTaHABIUBATh CYLIECTBEHHBIN
NpPU3HAK Kiaccu(UKaMU, OCHOBAHUS Ui 0000IIEHUS M CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3a,;

BOCIIPUHUMAaTh,  (GOpPMYJIMpPOBaTh U  NpeoOpa3oBbIBaTh  CYKACHUA:  YTBEpIAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IKE, YCIOBHEIC,

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpeuYHus B (hakTax, JaHHBIX,
HAOJMIOZCHUSAX M YTBEPXKICHMSAX, MpeUlaraTb KPUTEPUU JUIS BBIABICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMI;

JenaTh BBIBOABI C  KCIOJB30BAHMEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX W  HMHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMAaTHUUECKUX YTBEPKACHUM (IpsIMBIE MU OT
IPOTUBHOI0), BBICTPAUBaTh apryMEHTAllMI0, IPUBOAUTH IMPUMEPHl M KOHTPIPHUMEpPHI, OOOCHOBBIBAThH
COOCTBEHHBIE CYKJIEHUS U BBIBOJbI;

BbIOMpATh cIoco0 pelieHus ydeOHOW 3ajauu  (CpaBHMBATh HECKOJIBKO BapUaHTOB peEIlEHUs,
BbIOMpaTh HanboJIee MOAXOASINN C YYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBaTe1bCKUe 1 CTBHA:

UCTIOJIB30BaTh BOIIPOCHI KaK MCCIIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS, (HOPMYyITUPOBATh BOIPOCHI,
bukcupyromue npoTUBOpeure, npodiaeMy, yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOPMHUPOBATH T'MIIOTE3Y,
apryMEeHTHPOBAaTh CBOIO MTO3ULUIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITESIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIEI0BaHHE I10 YCTAHOBJICHMIO
0COOEHHOCTE MaTeMaTH4eCKOTO OOBEKTa, SBICHHS, IPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMoCTOSITENIbHO  (hOopMynTUpoBaTh O00OOMICHHMS ¥ BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIOZICHUs, HCCIIE0OBaHMsI, OLEHUBATh JIOCTOBEPHOCTh IIOJIyYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
0000111eHHI];

IIPOrHO3MPOBATh BO3MOYKHOE DPA3BUTHE IIPOLECCA, a TAKXKE BBIIBUraTh IPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ naopmanmeii:

BBISIBIIAITH IeDUIIUTHI MHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JUIsI OTBETa HA BOIPOC M JIJISl pEIICHUS
3a]a4uu;

BbIOMpaTh MH(GOPMALIMIO U3 MCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAIW3UPOBATh, CUCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIIUIO PAa3IMUHBIX BUJOB U (POPM IMPEICTABICHMUS;

CTPYKTypUpOBaTh HWHGOpPMAIUIO, MPEACTaBIATh €€ B Ppa3IMYHBIX (OpMax, HILTIOCTPUPOBATH
rpadu4ecKu;

OILICHMBATh HAJEKHOCTh UHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXAECHHUS B COOTBETCTBUM C YCIOBUSIMH M IIEJIIMU OOIIEHUS,
SICHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOKO TOYKY 3pEHMS B YCTHBIX W IIMCBMEHHBIX TEKCTaX, JAaBaTh
MOSICHEHNS 10 X0y pEUIeHUs 3a/1a4i, KOMMEHTHPOBATh NOJy4YEHHBIA PE3yJIbTaT;

B X0Jl¢ 00CYXJIEHMsI 3aJaBaTh BOINPOCHI MO CYHIECTBY OOCYXKJAaeMOW TeMbl, IPOOJIEeMbl, perraeMoit
3a/1a4M, BBICKA3bIBaTh UJIEH, HALICJIICHHBIC HA TIOMCK PELICHHUS], COITOCTABIATh CBOU CYKJIEHUS C CYKICHUSIMU
JIpyTUX Y4YacTHUKOB Juajiora, oOHAapy>KMBaTb pPa3M4Me€ M CXOJCTBO MO3ULMUI, B KOPpEeKTHOW Qopme
(bopMyIIMpOBaTh pa3HOTIacHsl, CBOM BO3PAXKECHHUS;

IPEACTABIIATL  PE3YJbTAThl  PELICHWS  3aJadyd, OKCIIEPUMEHTa, UCCICNOBAHMS, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C YYETOM 3aJad MPEe3eHTALUd M OCOOCHHOCTEH
ayIUTOPUHU.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUS
Camoopranusamnus:



COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4M, BHIOMpATh CHOCOO peIIeHUs ¢ YYETOM HUMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATH BapUAHThl PELICHUH C
y4ETOM HOBOU HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTELICKT:

BJIAJCTh HAaBBIKAMHU I103HABATEIbHON peQIEeKCHH KaK OCO3HAHMUSA COBEPLIAEMBbIX JEHCTBUH H
MBICIIUTENIBHBIX MIPOLECCOB, UX PE3YJIbTATOB, BIAAETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3yJbTaTa peleHUs] MaTEMAaTHYECKOM 3a/1auH;

HpPEIBUIETh TPYAHOCTH, KOTOPhIE MOI'YT BOZHUKHYTh IIPU PEIICHUH 3a/la4l, BHOCUTh KOPPEKTHUBBI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLIEHUBATb COOTBETCTBHE pe3yibTaTa LEIM MU YCIOBHUAM, OOBSICHATh NPUYMHBI JOCTYDKEHUS WU
HEJIOCTHKECHHUS PE3YJIbTAaTOB ACATEIbHOCTH, HAXOJUTH OIINOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJbHOCTD:

IIOHMMATh U MCIIOJIb30BaTh NMPEUMYLIECTBA KOMAaHIHOW M MHAMBUIYabHOM paOOThl IPU PELLIEHUU
yueOHbIX 3a/ay, NMPUHUMATh LeJIb COBMECTHOH AEATeNbHOCTH, IIAHUPOBATh OPraHU3ALMI0 COBMECTHOMN
paboThI, pacpeIeNIATh BUABI PadOT, TOTOBAPUBATHCS, OOCYKAATh MPOIIECC U PE3ybTaT paboThI, 0000IIaTh
MHEHHUS HECKOJIbKUX JIIO/IeH;

y4acTBOBaTh B I'PYNIOBBIX (popmax paboThl (00CykJ1eHUsl, 0OMEH MHEHHH, «MO3rOBbIE IITYPMbD» U
UHbIE), BBIIOJIHATH CBOIO YacTh PabOThl U KOOPIAMHUPOBATH CBOM JEHCTBUS C IPYIMMHU YiI€HAMH KOMAaH/IbI,
OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU
B3aUMO/JICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K xoniny oOydenus B 10 kjacce oOydyaroluiicss MOMYyUUT CIEAYIOIINE MPEAMETHBIE PE3yNbTaThl O
OTJIeNIbHBIM TeMaM paboueil mporpaMmMbl ydeOHOTo Kypca «Anredpa 1 Hadajla MaTeMaTUYECKOT0 aHaJIu3ay:

Yuciaa ¥ BHIYUCIECHUS

CBOOOJIHO OMEPUPOBATH TMOHATUSIMH: PAIMOHAILHOE YHCIIO, OCCKOHEYHas MepHoJuYecKasl Jpoob,
MPOLIEHTHI, HPPALMOHAIBHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN, MOMAYJb
JNEWCTBUTEIILHOTO YHCIIA;

MPUMEHSTh ApOoOU M TIPOIEHTHI IS PEIIeHUs MPUKIAAHBIX 33a]a4 U3 pa3IUYHbIX OTpaciieil 3HaHUH U
pEATbHOM )KU3HU;

NPUMEHSTh TPUOMIKEHHBIE BBIYUCICHUS, MpaBUiIa OKPYTIIEHUS, NMPUKUAKY W OILEHKY pe3ylbTaTa
BBIYHCIICHHI,

CBOOOZHO OINEPUPOBATH MOHSATHUEM: CTEMEHb C IETbIM MOKa3aTeleM, HCIOJIb30BaTh MOIXOISIILYIO
dbopMy 3amucH AIEUCTBUTEIIBHBIX YUCEIT JJIsS pEIICHUs TPAKTUUECKHUX 3a/1a4 U TIPEICTABIICHUS TAHHBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: apUPMETHUUECKUN KOPEHb HATYPAIbHOMN CTETICHU;

CBOOOJTHO OTIEpPUPOBATH TOHATHEM: CTEMEHb C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOIHO OMEPUPOBATH MOHATUSAMU: Jorapu(m Yuca, 1ecITUIHBIC U HATypadbHbIC JOTapu(MBbI;

CBOOOJTHO OTIEpUPOBATH OHATHUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHUCIIOBOTO apTryMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUsI M HEpaBEHCTBA:

CBOOOZHO OMEpUPOBATh MOHITHSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIHHBIE
YpaBHEHUS U YPAaBHEHUS-CIICICTBHS, PABHOCHJIbHBIE HEPABEHCTBA;

NPUMEHSTh DPA3INYHbIE METOJABl PEIICHUS PAlMOHAIBHBIX M APOOHO-pallMOHANBHBIX YpaBHEHHIA,
MIPUMEHSATh METOJ] HHTEPBAJIOB IS pEIICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C IEIbIMU
ko3 urmeHTaMu, KOpHA MHOTOUYJIEHA, MPUMEHATH JCIICHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u reopemy Buera aiis perenus 3anay;

CBOOOJIHO OIEpUPOBATh MOHATHSMHU: CHUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHUIla, OMPEICTUTENb
MaTpuipl 2 X 2 W ero reoMeTpUYeCKHil CMBIC, MCIOJIb30BATh CBOWCTBA ompeaenutens 2 X 2 s
BBIYMCJICHUS] €r0 3HAYCHUS, MIPUMEHATh ONPEIACTUTENN Il PEUICHUS] CUCTEMbl JIMHEWMHBIX YpaBHEHUH,
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MOJIEJIMPOBaTh peajbHbIE CUTYallUH C IIOMOLIbI0 CHUCTEMBl JIMHEWHBIX YpPAaBHEHHUH, HCCIIEN0BATh
IIOCTPOCHHBIE MOJEIIH C IIOMOILBIO MAaTPHI] U ONPEACIUTENEH, THTEPIIPETUPOBATH MTOJIyYECHHBIN pe3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIs MpeoOpa3oBaHUsl BbIPaXKEHUI;

BBINOJIHATh NPEOOpa30BaHMsl YMCIOBBIX BBIPAKEHHUH, COJAEpXKAIUX CTENEHU C PALUOHAIbHBIM
II0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis IpeoOpa3oBaHUsl JOrapu(pMUUECKUX BbIpaXKEHUI;

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: HpPpAlMOHATbHBIC, IOKa3aTeJbHbIE W JOTapU(PMHUECKUE
YPaBHEHHUs, HAXOAWUTh UX PELICHHS C IOMOIIBI PAaBHOCWIBHBIX IEPEXOJO0B MM OCYLIECTBIIAS IIPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUIOHOMETpHUYECKHE (OPMYIbI Ul MpeoOpa3oBaHUsl TPUTOHOMETPUYECKUX
BBIPAKECHMUI;

CBOOOJTHO OIEpUPOBaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YPABHEHHUE, NPUMEHATh HEOOXOIUMbIE
(opMyIIBI IS pellIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH;

MOJICJIUPOBaTh peajibHble CUTYallMd Ha S3bIKe aireOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHUS,
HEPAaBEHCTBA 110 YCIIOBHUIO 3a/layd, HCCJIEN0BaTh MOCTPOEHHBbIE MOJIENM C HCIOJb30BaHUEM armapara
anreopsol.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO ONEpHPOBAaTh MOHATUSAMM: (DYHKIUS, CIIOCOObI 3a7aHusl (YHKLHH, B3aUMHO OOpaTHbIE
GyHKIMM, KOMIO3WIMS (QYHKIWH, Tpapuk (YHKIHMH, BBHIIONHATH OJIIEMEHTApHBIE NPeoOpa3oBaHUs
rpadukoB QyHKIIHIA;

CBOOOJTHO OTIEPHUPOBATH MOHATUSAMHU: 00JACTh ONpPECNICHHs] 1 MHOXKECTBO 3HAUCHUH (QYHKINHU, HYITH
(GYHKLNHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: YETHBIE M HEUYETHBIE (YHKIHH, MEPUOANYECKHE (DYHKIUH,
IPOMEXYTKM MOHOTOHHOCTH (D)YHKIIMH, MAKCUMYMbl U MMHUMYMbI (DyHKIMH, HauOOJbIlIEe U HAUMEHbILIEE
3HaueHUe PYHKIMH Ha IPOMEXYTKE;

CBOOOJTHO ONEpPHUPOBATH MOHATHAMHU: CTENEHHas (PYHKIMS C HATypalbHBIM M LIEJBIM IOKa3aTelleM,
rpaduk CTENeHHOM (PYHKIMM C HATypaJbHBIM U LEJNbIM MOKa3aTesieM, rpapuk KOpHS N-Oi CTENneHu Kak
(GyHKIMN 0OpaTHOM CTENEHM C HaTypaJbHbIM MTOKA3aTeIeM;

ONepupoBaTh MOHATHUAMU: JIMHEWHas, KBagpaTWUyHas M JpOOHO-IMHEWHas (YHKLIWHU, BBIIOJHSTH
3JIEMEHTAapHOE MCCIIEeIOBAaHNE U TOCTPOEHHUE UX IPaUKOB;

CBOOOJHO ONEpUPOBATH MOHATUSAMU: MOKa3aTelbHasl U Jorapupmudeckass QyHKIUU, UX CBOWCTBA U
rpad UK, UCIIOIB30BaTh UX I'paUKH JUIs pellieHHs yPaBHEHMIA;

CBOOOJAHO  ONEpUpoBaTb  MOHATHUSAMU:  TPUTOHOMETPUYECKAs  OKPYXKHOCTb,  OIpEJIEIeHHE
TPUTOHOMETPUUYECKUX (DYHKIUI YUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Tpapuku (QYHKIUN 7S MCCIEI0BAaHUS MPOIECCOB M 3aBUCUMOCTEH NpU pPELIEHUU
3a1a4 M3 JIPyrux y4eOHbBIX NMPEJAMETOB U peallbHOW >KMU3HH, BBIpaXaTh (OPMYJIaMU 3aBUCHUMOCTU MEXKIY
BEJIMYUHAMU;

Havyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: apupMeTHUecKas U reoMeTpuuecKkas mnporpeccus, 0eCKOHEUHO
yObIBaoIasi reoMeTpuuecKkas Mporpeccusi, JUHEWHBIH M SKCHOHEHIMAJIbHBIN POCT, (opMyia CIO0XKHBIX
MPOLIEHTOB, UMETh MPEJCTABIEHNE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUH JUUIsl PELIEHMsSI pEAJIbHBIX 33]a4 IPUKJIaJHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, CIOCOOBI 3a/1aHNUs MOCIIEI0BATEILHOCTEH,
MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEAOBATEIBLHOCTH, TOHUMATh OCHOBBI 3apOKIACHMSI MaTeMaTUYECKOTO
aHaJn3a Kak aHaJIn3a 0€CKOHCYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIC (DYHKIMHM, TOYKU pa3pbiBa rpaduka (yHKIUH,
ACUMIITOTHI rpaduka PyHKITUH;

CBOOOJTHO ONEpUpPOBaTh MOHATHEM: (YHKLHWS, HENpepbhlBHAsS Ha OTPE3Ke, MPHUMEHSATh CBOWCTBA
HENpepbIBHBIX (YHKIMHA AJIS pelIeHus 3a/1a4;

CBOOOJTHO OIEPHUPOBATH IMOHATUSMHU: TEpBas W BTOpasi NMPOU3BOAHbIE (YHKIIMH, KacaTellbHas K

rpadguky GyHKIHH;
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BBIYUCIIATh MPOU3BOAHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO M KOMITO3UIMU ABYX (DYHKIIMIA, 3HATH
IPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKIINH;

UCTIOJIb30BaTh T€OMETPUYECCKHUNA U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl PEILICHHS 3a/1a4.

MHoskecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapar s ONMCAHUS PEalbHbIX IPOLECCOB U SIBICHUM,
IIPU PELICHUH 3a]a4d U3 JPYTUX YYEOHBIX IIPEIMETOB;

CBOOOJTHO OIEpUpPOBaTh IOHATUAMU: OINpEJAEICHUE, TEeOopeMa, YpaBHEHHUE-CIEICTBUE, CBOICTBO
MaTeMaTHYECKOro 00BbEeKTa, JOKa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS 1 HEPABEHCTBA.

K koniy oOyuenus B 11 kiaacce o0yyaromuiicss MOIY4YUT CIEAYIOLINE NIPEIMETHbBIE PE3YJIbTAThI 110
OTJEeNFHBIM TeMaM pabodell mporpaMMbl y4eOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOTr0 aHaJIn3ay:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: HATYpallbHOE M LIEJI0€ YHCIO, MHOXECTBA HATYPalbHBIX H
LEJIBIX YMCEJI, UCII0JIb30BaTh Npu3Haku aenumocty nensix uncen, HOJ[ u HOK narypanpHbIX umncen i
pelieHus 3a1a4, IPpUMEHTh anroputM EBkinaa;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBaTh HATypalbHble 4YHCIA B
Pa3IUYHbIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: KOMIUIEKCHOE 4YMCIO W MHOXECTBO KOMILJIEKCHBIX YHCET,
NPEICTaBIATh KOMIUICKCHBIE YHCIIa B aireOpamdeckol W TPUTOHOMETPHUYECKOW (hopMe, BBIIONHATH
apudMeTHUECKUe onepaly ¢ HUIMU M H300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJTHO ONEpUpPOBaTh MOHATUSAMU: HppaAlMOHAJbHbIE, I[OKa3aTelbHblE U JOrapUpMHUECKUE
HEPAaBEHCTBA, HAXOAUTh UX PELICHUSI C TIOMOLIbIO PABHOCUIIbHBIX I1€PEXO0/I0B;

OCYILECTBIIATH OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJHO OINEPUPOBATh MOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSTh HEOOXOIUMbIE
(bopMyIIbI TS pellIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO OINEpPUPOBaTh TMOHATUSMHU: CUCTEMA U COBOKYIHOCTb YpPaBHEHHH U HEPABEHCTB,
PaBHOCHUJIBHBIE CHCTEMBI U CHCTEMBI-CIEICTBHS, HAXOAWTh pELIEHUS CHUCTEMBl W COBOKYIHOCTEN
PalMOHATIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTENIbHBIX U JIOrapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pelaTh paloHalbHBbIE, UPpaLMOHAIIbHBIE, MIOKa3aTeNbHbIE, JorapupmMuyecKue "
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOIYJIM U TapaMeTphl;

OPUMEHATh Tpaduyeckue METOAbl JAJS pELICHUs ypaBHEHMH U HEpPaBeHCTB, a TaKke 3a7ay C
napaMmeTpamy;

MOJICIUPOBaTh peajibHble CUTYallMd Ha S3bIKe aireOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI IO YCIOBHUIO 33J1a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIN C HCIOIb30BAHUEM
anmapara ajireOpbl, HHTEPIPETUPOBATH MOJTyUYEHHBIH pe3ybTar.

DyHKIUHN U TPaPUKH:

CTpOUTH TpaUKH KOMIO3UIUHK (PYHKIMHA C MOMOILBIO 3JIEMEHTAPHOTO HCCIIEAOBAHUS U CBOMCTB
KOMIO3UINH JIBYX (DYHKIIHIA;

CTPOUTH TeoMeTpHUecKue 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMH U1 MOJECTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana maremMaTH4ecKkoro aHajamsa:

UCIIOJIb30BaTh MPOU3BOHYIO ISl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMU HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MIPOU3BOJIHYIO AJI HAaXOXKIACHMSI HAMIYUIIEr0 pEeUIeHMs] B NMPUKJIAJHbIX, B TOM YHCIIE
COLIMATIbHO-O)KOHOMHMYECKUX, 3aJadax, Ul OINpPENEICHHs CKOPOCTH M YCKOPEHHs IpOILEcca, 3aJaHHOIO
bopmyoit uinm rpadukom;

CcBOOOJHO oONepupoBaTh MOHATHSAMHU: IE€pBOOOpa3Has, ONpPEAEHEHHbIM MHTErpaj, HaXxOAUTh
nepBOOOpa3HbIE IIEMEHTAPHBIX (DYHKIMNA M BBIYUCIATH HHTErpai o opmyine Hetorona-JleiiOHuma;

HaXOJUTh IJIOUIAJIU IIIOCKUX UTYp U 00BEMBI TEJ ¢ IOMOIBIO HHTErpaa;
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HUMCETH NpeaACTaBJICHUC (0] MaTeMaTHn4C€CKOM MOACIINPOBAHUUA Ha npumepe COCTAaBJICHUSA
nuddepeHIabHBIX YPaBHCHUH;

peliaTh MPHUKIAIHBIC 33/1a49¥, B TOM YHCJE COIUAITBHO-DKOHOMUYECKOTO U (PH3UYECKOro Xapakrepa,
CpeACTBaMU MaTEMaTHYECKOTO aHATN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U
TeM NPOrpaMmbl

KoanuecTBo 4acoB
Bcero

JuaexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

MHO0€eCcTBO 1eHCTBUTEIBHBIX
yucen. MHOrouseHsl.
PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHCHUH
OYHKIMH U TpadUKH.
Crenennas GyHKIHUS C LIETBIM
MOKa3aTeseM
Apudmerraeckuii KOpeHb N-0i
crenenu. MppanvoHanbHbIe
ypaBHEHUs

[TokazarenbHast PyHKIIHSL.
[Toka3arenbHble ypaBHEHUs

24

12

15

10

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

Jlorapudmuueckas QyHKIUS.
Jlorapupmuueckue ypaBHEHHS
Tpuronomerpuueckue
BBIPKEHUS M yPaBHEHHS

18

22

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

[TocnemoBaTenbHOCTH U
HpOrpeccuu

10

https://resh.edu.ru/subject/51/10/

HenpepoiBHBIC QyHKITUH.
IIpousBoHas
[ToBTOpenue, 06001IIEHNE,
CUCTEeMaTH3aIHs 3HaHWI

20

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

OBIIEE KOJIMYECTBO YACOB 110
[MPOT'PAMME

136
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

Ne HaunmeHoBaHMe pa3ie/ioB U KosinyecTBo 4acoB = Jyiekrponnbie (uppoBbie)
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
1 Hcenenosanue (byHKHHfI ¢ 22 https://resh.edu.ru/subject/51/11/
MTOMOIIHIO TIPOU3BOIHON
2 ITepBooOpasHast 1 HHTETpaI 12 https://resh.edu.ru/subject/51/11/
['paduiky TPUTOHOMETPHUYECKHIX
3 Gyl 14 https://resh.edu.ru/subject/51/11/
Tpuronomerpuveckue
HEPAaBEHCTBA
HppaunonanbHele,
4 MOKa3aTeNIbHbIC U 24 https://resh.edu.ru/subject/51/11/
norapuMuUecKre HEpaBEHCTBA
5 KommiekcHbie uncna 10 https://resh.edu.ru/subject/51/11/
6 HarypanbHble 1 1enble yucia 10 https://resh.edu.ru/subject/51/11/
CucTeMbl palOHAIBHBIX,
7 MIPPATHOHATBILL 12 https://resh.edu.ru/subject/51/11/
NOKa3aTeIbHBIX U
norapu(pMHYECKUX YpaBHEHHUM
8 3amauu ¢ mapameTpaMu 16 https://resh.edu.ru/subject/51/11/
9 Hosropenre, 06061116H1:1e, 16 https://math-ege.sdamgia.ru/
cUCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://math-ege.sdamgia.ru/

MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1
1.1

IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl CpeIHero oo1ero 06pa3oBaHus

Yrcna ¥ BEIUMCIICHUS

Ol'IepI/IpOBaTB IOHATHUAMUA: PAllMOHAJIBHOC U HeﬁCTBHTCHBHOC E15(A) (0N OOBIKHOBEHHAs U
JACCATUYHAaA [[p06b, IMPOLCHTHI

1.2

BremonHsaTh apI/I(i)MeTI/ILICCKI/Ie orncpanuu C panuoOHaJIbHBIMU H HeﬁCTBHTeHBHBIMH
quCjI1aMu

1.3

1.4

Brimonasate npuOnukEHHBIE BBIYMCICHHS, UCIIONB3Ys MpaBUia OKPYTJIEHUA, JeNaTh
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUI

OHepI/IpOBaTB MNOHATHUAMU: CTCIICHb C LOCJIbBIM II0Ka3aTCIICM, CTaHAAPTHAA cbopMa
3alluCu IIGIZCTBPITGJIBHOI‘O qyucia, KOPCHb HaTypaJILHOfI CTCIICHHU, HMCIIOJIB30BaTh
MOAXOJAIIYHO (bOpMy 3aI1mucu ﬂeﬁCTBHTeHBHBIX HUCClI JIA PCHICHUA IMPAKTHYCCKUX
3aaa4 1 NpeACTaBJICHUA JaHHBIX

1.5

OnepupoBaTh MOHATUSAMH: CHHYC, KOCHHYC W TAaHI€HC MPOU3BOJIILHOTO YTJa;
UCIIOJIB30BATh 3alMCh HPOU3BOJIFHOTO YIJjla 4Yepe3 OOpaTHBIE TPUTOHOMETPUYECKUE
byHKITUN

YpaBHEHHUsI U HEpABEHCTBA

2.1

OnepupoBaTh  MOHATUSAMHU:  TOXJECTBO, YypaBHEHHME, HEPABEHCTBO,  IEJIOE,
palMoOHANbHOE, HPPALMOHAIBHOE YpPAaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHE

2.2

BoeimonHATe  npeoOpa3oBaHUs  TPUTOHOMETPHUECKHMX  BBIPQKEHUH M pelaTh
TPUTOHOMETPUYECKHE YPaBHEHUS

23

BoinonHsATe peoOpazoBaHus 1EbIX, PAllMOHATBHBIX U UPPALlMOHAIBHBIX BbIPAXKEHUM
U pelaTh OCHOBHBIE THIIbI LIEJNIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

24

2.5

3.1

[IpuMeHsTh ypaBHEHMs] U HEpaBEHCTBA JUIsl PELICHHUs] MaTeMaTHUYECKUX 3aJad U 3aj]ad
U3 PA3JIMYHBIX 00JIaCTe HAYKH U peaIbHOM KU3HU

MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BbIPAKEHUS,
yYpaBHEHMsI, HEPABEHCTBA 10 YCIOBHIO 33Ja4M, UCCIENI0BaTh MOCTPOCHHBIE MOAEIH C
MCIOJIb30BaHUEM arnapaTa anreopsl

OyHKIUH U TpapUKH

OnepupoBaTh MNOHATUSAMU: (PyHKUIMSA, CcHocoObl 3anaHus (yHKuuMM, o00JacTh
OTIpeJIeNIeHUs] 1 MHOXKECTBO 3HaUeHUH (pyHKIMH, rpaduK GYHKINHU, B3aUMHO 0OpaTHbIe
byHKIIHI

3.2
3.3

OnepupoBaTh MOHATHUSAMHU: YETHOCTb M HEYETHOCTh (YHKIUHM, HYIW (YyHKUIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA

Hcnonb3oBathk rpaguky GyHKIMHA U1 penieHns ypaBHeHUN

3.4

Ctpoutb 1 yuTaTh rpaduKu TUHEHHON (QYHKIIMU, KBAPATHUHONW (PYHKIIUH, CTETICHHOM
(YHKIINH C IETBIM TIOKa3aTeaeM

3.5

Hcnonw3oBath rpaduky GyHKIUN AJIs1 UCCIICIOBAHUS TIPOLIECCOB M 3aBUCUMOCTEH NP
pelieHnH 3agad U3 JAPYrHuX Y4YeOHBIX IMPEIMETOB W PEANbHOM KU3HH, BBIPAXATh
(dbopMy1aMy 3aBUCUMOCTH MEXKIY BETMUYUHAMU
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Havana MaTeMaTH4eCKOIr0 aHaIn3a

OnepupoBarh MOHATUSMU: MOCIEI0BATENBHOCTh, apu(MeTHUECKasi U TeOMETpUIecKast

4.1
IIPOrpeccuu
49 OmnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAS T'€OMETPHUECKasi IPOrpeccus,
cyMMa 0E€CKOHEYHO YOBbIBAIOLIEH I'€OMETPUUECKON IPOrpeccuu
4.3 3a/1aBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIIEN0BATEIBHOCTEN U POTPECCUM JIIsl PELIEHUS peaIbHbIX
3aJa4d IPUKJIAJHOrO XapakTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPALIMM HaJl MHOYKECTBAMU
59 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Juld OINMCAaHUS  peallbHbIX
' MIPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 APYTHX YUEOHBIX PEIMETOB
53 OnepupoBaTh NOHATUSAMU: ONPEEICHHUE, TEOpEMa, CIEACTBUE, I0Ka3aTeIbCTBO
11 KUIIACC
Kon . .
ORI IIpoBepsiemble npeMeTHBbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOMH
pesyLTATA MPOrpaMMbI CpeiHero o0ero 00pa3oBaHus
1 Yucna v BIYUCICHUS
OnepupoBaTh MNOHATUSMHU: HaTypalbHOE, II€JI0€ YHWCJIO; HCIOJIb30BaTh IPU3HAKU
1.1 JEJIMMOCTH LIEJIBIX YUCEJI, Pa3jI0KEHUE YHCIIa Ha IIPOCThIE MHOXKHUTENIN JUIsl PELICHUS
3a1a4
1.2 OnepupoBatrh MOHATHEM: CTENIEHb C PAllMOHAJILHBIM NTOKA3aTeIeM
1.3 OnepupoBarh MOHATHAMHU: JIOTapU(PM UnciIa, JECITUUHBIE U HATypaJlbHbIE JJorapu(mbl
2 YpaBHEHHUsI U HEpABEHCTBA
[IpuMeHnsaTh CcBOMCTBAa CTENEHM Ml TNPeoOpa3oBaHMs BBIPAKEHHM, ONEpHUPOBATh
2.1 MOHATUSIMU: TI0Ka3aTeJIbHOE YPAaBHEHME W HEPABEHCTBO; pPEIIaTh OCHOBHBIE THIIbI
IIOKAa3aTeIbHBIX YPABHEHUN U HEPABEHCTB
BoimonHATe mpeoOpa3oBaHusi BBIpRXXKEHUH, COAEpKaIIMX JIorapu(Mbl, ONepupoBaTh
2.2 MOHATUSIMU: JIOTapU(PMHUUECKOE ypaBHEHHE W HEPAaBEHCTBO; pelIaThb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB
23 HaxoauTs perienus npocTeNNX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTb NOHSTHUSIMHU: _ cucrema J'II/II-\IICI\/'IHBIX YpaBHEHUH M €€ pEIIEHHUE;
HCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH JJIs pelIeHHs MPAaKTUYECKUX 3a/1a4
25 Haxom/m)v peumieHuss NOPOCTEHINNX CHCTEM M COBOKYIIHOCTEH palMOHAaJIbHBIX
YpaBHEHUI U HEPABEHCTB
MonenpoBaTh pealbHbIE CUTyallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKEHUS,
2.6 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEJOBATH TOCTPOCHHBIE
MO/JIETIM C UCITIOJIb30BAHUEM anmapara ajareopsl
3 OyHKIMH U TpaduKu
OmnepupoBaTh NOHATUAMM: INepHOAMYECKas (QYHKIMS, MPOMEKYTKM MOHOTOHHOCTH
31 (GYHKIMH, TOYKH OHKCTpeMyMa (YHKLIWH, HaumOosbllee W HAaWMEHbIIEE 3HAYCHHS
' (GYHKIIMM Ha IPOMEXKYTKE; MCIIOJIb30BaTh MX Ui UCCIIEAOBAaHUS (YHKIMH, 3aJaHHOU
rpaduKoM
3.2 OnepupoBaTh  MOHATHAMHU: TpadUKH  TOKA3aTENBbHOW, JIOTapU(MHUECKOW |
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TPUTOHOMETPHUYECKUX (YHKIUH; W300pakaTb MX Ha KOOPAMHATHOM IIOCKOCTH U
HCII0JIb30BAaTh JJIsl PELLICHUS] YPAaBHEHUI U HEPABEHCTB

N300paxkaTh Ha KOOPAMHATHOW IJIOCKOCTH TpadUKd JHMHEHHBIX YpPaBHEHUH U

33 HCIOJIb30BaTh UX JUISI PEIICHUs] CUCTEMBbI JINHEWHBIX YpaBHEHUI
34 Hcnonb3oBarh rpaguku GyHKUMN ISl UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH U3
’ JPYTUX YYEOHBIX JUCIUILIUH
4 Havana maremaTnueckoro aHaiansa
OnepupoBaTh TMOHATHUSMH: HemlpepblBHAas  (DyHKUMSA, TPOU3BOAHAS  (PYHKIIHH;
4.1 UCTOJIb30BATh TEOMETPUUYECKHI U (U3NUYECKUN CMBICT TPOM3BOJHON ISl pEIICHUS
3azaq
49 Haxoauts npou3BogHbIe 3JIeMEHTapHBIX (DYHKIMIA, BHIYUCIATH IPOU3BOJHBIE CYMMBI,
' MIPOU3BEACHNUS, YACTHOTO (DYHKITHIA
43 Hcnonp30BaTh TPOW3BOAHYIO Il HCCIeNOBaHWA (YHKIMA HAa MOHOTOHHOCTH H
HKCTPEMYMBI, IPUMEHSITh PE3YJIbTAaThl UCCIIEI0OBAHUS K TOCTPOCHHUIO rPpapuKOB
44 Hcnonb30BaTh MpOU3BOAHYIO Il HAXOKICHUS HAWITYUIIEero PEelIeHUs B MPUKIAIHBIX,
B TOM YHCJIE€ COLIMATIbHO-3KOHOMMUYECKHUX, 3a/1a4ax
45 OnepupoBarh MOHATHAMU: MEpBOOOpa3Has U MHTErpaj; MOHUMATh T€OMETPUUECKUI U
(bu3nvecKuii CMBICI HHTErpalia
46 Haxonute mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIMN, BBIYUCIATH HMHTETpaAll 110
dbopmyne HeroTona — JleiiOHuIa
47 Pemarp mnpuxiagHeie 3agauyd, B TOM UHCJIE COLMAIbHO-’KOHOMHUYECKOTO U

(HU3MYIeCcKOro XapakTepa, CpeJICTBAMU MAaTEMaTHYECKOro aHaIN3a
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kox IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna u BIYUCICHUS
Parmonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpoOM, MPOIEHTHI, OECKOHEYHBIE
1.1 nepuoaudeckue  Apodbu. Apudmervyeckue Omepalud € palUMOHAJIbHBIMU  YHCIaMH,
' npeoOpa3oBaHusl YMCIOBBIX BbhIpakeHUi. [IpuMeneHue apoOel W TPOIEHTOB ISl PEIICHUS
MPUKJIAJHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEC 3HAHUN U PEAIbHOW KU3HU
JlelicTBuTenbHBIC YKcia. PalinoHanbHble M HppalMOHaIbHbIE Yucia. ApupMETHUECKUE ONepaliui
1.2 C JIEHCTBUTENbHBIMU unciaMu. [IpulnkEéHHbIE BBIUMCICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U
OIICHKA PE3yJIbTaTa BbIYUCICHHI
Crenenp ¢ mensiM TnokazareneMm. CranpmaptHas ¢opma 3amuch  JIEHCTBHTENIBHOTO YHUCIA.
1.3 Hcnonb3oBanue mnoaxonsmie Qopmbl 3amucu  JEHCTBUTENBHBIX 4YHMCENT JJS  PELIeHUs
IIPaKTUYECKUX 3aJ1a4 U IPECTABIICHUS JaHHbBIX
1.4 ApI/I(i)MeTI/I‘-IE?CKI/If/'I KOpeHb HATypaJIbHOW cTemneHu. JleiicTBua ¢ apupMeTHdecKuMU KOPHSIMHU
HaTypaJIbHOW CTENEHU
15 CuHyC, KOCMHYC M TAaHIE€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxmecTBa U TOXKIIECTBEHHBIE TPE0Opa30BaHuUs
2.2 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIbI
23 YpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo1 MHTEpBajIoB
24 Pernienue nenbix U IpoOHO-pAlIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanroHalbHbIX YPaBHEHUIN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YPaBHEHUI
27 [IpumeHeHHEe ypaBHEHHMH W HEPAaBEHCTB K pEIICHUI0O MAaTeMaTHYEeCKMX 3aJad M 3a1ad W3
pa3IMYHBIX 00JIacTel HAYKU U PEATbHOM KU3HHU
3 OyHKIMH U TpadUKH
3.1 @Oynk1us, crnocoOsl 3aganus GpyHkuu. I'paduk Gynkum. Bzanmuo oOpatHelie GyHKIMU
39 OO6nacte ompeneneHuss M MHOXeCTBO 3HadeHMd ¢yHkumu. Hymm ¢ynxmum. ITpomexyTku
' 3HAKOMOCTOSTHCTBA. UETHBIC M HEUETHBIE (PYHKITUU
33 Crenennas QyHKIHS ¢ HATypaJbHBIM U IIEJIBIM MTOKa3zaTeneM. E€ cBoiicTBa u rpaduk. CBoWcTBa U
rpad UK KOpHS /-0 CTENEeHH
34 Tpuronomerpuueckass OKpPYKHOCTb, OIpeJEIeHHEe TPUTOHOMETPUYECKHX (DYHKIMI YHMCIOBOrO
aprymeHra
4 Havana maTremaTtnueckoro aHanusa
41 ITocnenoBarensHOCTH, CIOCOOBI 3a/1aHus MIOCJIEI0BATENBHOCTEN. MOoHOTOHHBIE
ITOCJIEI0BATEIbHOCTH
Apudmernueckas M reomeTpuyeckas mnporpeccuu. beckoHeuHo yObIBaoIlas reoMeTpuveckas
4.2 = mporpeccusi. Cymma OeCKOHEUHO yObIBaroIIel reoMeTprueckoi nporpeccuu. @opmysa ClOKHBIX
poreHTOB. Vcnoap30BaHNe NpOrpeccuu JUIsl pelICHUs] PEAJIbHBIX 3314 PUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHo)kecTBO, omnepanuu Haja MHoXecTBamMu. [luarpammbel Oitnepa — Benna. Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O almapara JUisl ONUCAHUS PEAbHBIX IPOLIECCOB M SIBJICHWUM, NpHU

pEIIeHUH 3a]a4 U3 IPYTUX YYEOHbIX MPEIMETOB
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5.2

Onpenenenne, TeOpeMa, CIEICTBUE, I0KA3aTeIbCTBO

11 KUIIACC

Konx
1

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
Yucna 1 BEIUHCIIEHUSA

1.1

Harypasbnsle u niensie yucna. [IpusHaky 1eIMMOCTH LIEIbIX YUCEI

1.2 Crenens ¢ pallMOHAIBHBIM NOKa3arenaeM. CBOKCTBA CTENIEHH
1.3 Jlorapudm uncna. JlecaTuunbie U HATYpaIbHBIC JOTapU(MBbI
2 YpaBHeHUs U HEpABEHCTBA
2.1 ITpeoOpa3oBaHue BbIpAXKEHUN, COAEPIKAIIMX JIOTapU(MBI
2.2 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIIEHU C pallMOHAJIbHBIM MIOKa3aTeleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA
26 CI/ICT?MH JmHeP”IHLDE ypaBHEHUM. PenieHve NpUKIAgHBIX 3a4a4 C IOMOULIbIO CHUCTEMBbI
JMHENHBIX YPABHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 ITpuMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1ad U 3a7a4 U3
pa3IUYHbIX 00J1aCTe HAyKU U peabHOM JKU3HU
3 @yHKUUYU U TpadUKU
31 Oynkuus. [lepuoguueckue ¢pyHkuuu. IIpomMexyTkn MOHOTOHHOCTH (YHKLIHMU. MaKCUMyMbI U
) MUHUMYMBbI QyHKIIMU. Hanbombiiee n HaMeHblllee 3HaueHne (QyHKIMN Ha IPOMEKYTKE
3.2 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U IpapUKu
33 [TokazarenbHas u norapudmuueckas pyHKIINU, UX CBOICTBA U rpaduku
34 Wcnonp3oBanue rpadukoB GyHKIMN Ui pelIEHUs] YpaBHEHUH U IMHEHHBIX CUCTEM
35 Ucnonb3oBanue rpadukoB GyHKIUN IS UCCIEI0BAaHUS MPOLECCOB U 3aBUCUMOCTEN, KOTOPbIE
) BO3HUKAIOT MPH PELLICHUHU 3aJay U3 APYTUX YUeOHBIX IPEIMETOB U peabHON KU3HU
4 Hauana matemaTnyeckoro aHanmsa
4.1 HenpepsiBabIe QyHKIINH. MeTO MHTEPBAIOB JIJIsl PEIICHUSI HEPABEHCTB
4.2 [TpousBoaHas ¢pyHkiuu. ['eomeTpruueckuii 1 GU3NIECKUil CMBICI TPOU3BOIHOM
43 [TpousBoaHble 31eMeHTapHbIX GYyHKIUH. DopMmynbl HaXO0XAEHHUS TPOU3BOJHON CYMMBI,
NPOM3BEACHUS M YaCTHOTO (DYyHKIIMH
44 [IpumeneHne npou3BOAHON K HCClEAOBaHUIO (YHKIMHA Ha MOHOTOHHOCTb M 3IKCTPEMYMBI.
' HaxoxneHrne HanboIbIIero 1 HaMMEHbILEro 3Ha4eH!s PYHKIIMU Ha OTpe3Ke
45 [Ipumenenne Npou3BOJHON NIl HAXOXKACHMS HAWIYYILEro pElIeHHs B MPUKIAAHBIX 33]a4ax,
JUISL OIIPEJIENIEHHs] CKOPOCTH Tpoliecca, 3aJaHHOro (opMyJIoi min rpadukomM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WHuTerpan, ero reoMeTpudeckuii U (pu3udeckuii cMbIcia. Beraucinenue mHrerpana mo gopmyse

Herorona — JleitOHUIA
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INPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIbBHOMU ITPOI'PAMMbI CPEJHEI'O OBIIEI'O

OBPA3OBAHUA

Kon
NpoBepPSIEeMOro
TpeOoOBaHMs

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTATAM 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

Brnagenne MeronaMu J0Ka3aTeNbCTB, QJITOPUTMaMHM pELIEHMs] 3a4ad; YMEHHE
dbopMynupoBaTh M ONEPUPOBATH MOHATHAMH: OIpElEICHHe, aKchuoMma, TeopeMa,
CIIE/ICTBUE, CBOMCTBO, NPHU3HAK, JI0KA3aTEIbCTBO, PAaBHOCHIbHBIE (HOPMYITUPOBKH;
NPUMEHATh HX; yMeHHe (QopMyIupoBaTh OOpaTHOE U  IPOTHBOIOIOKHOE
YTBEPXKACHUE, NPUBOIUTH IMPUMEPbl U KOHTPIPHUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTHYeCKON WHIYKIMH; TPOBOAUTD JI0Ka3aTeIbHbIe PACCYXKACHUS MPU PEIICHUN
3aJla4, OLIEHUBATh JIOTUYECKYIO NMPABUIBHOCTh PACCYKIEHUMN; YMEHUE ONEpUpPOBATh
MOHATHSIMH: MHOXECTBO, IOJMHOKECTBO, OINEpallMd HaJ MHOXXECTBaMH; YMEHHE
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI ammapar JJis OIUCaHUS pealbHBIX
MPOLIECCOB U SIBJICHUW M NPU PEUICHHH 3a7a4, B TOM YHCIE U3 JPYTUX Yy4eOHBIX
MPEeIMETOB; YMEHHE ONEePUPOBATH MOHATUSAMU: Tpad, cBA3HBIN rpad, IepeBo, LUK,
rpa¢ Ha MIOCKOCTH; YMEHHE 3a/1aBaTh M OMUCHIBATh Tpadbl Pa3IMIHBIMH CIIOCOOAMHU;
MCIOJIb30BaTh Tpadbl P PEIICHUN 33124

YMeHue omnepupoBaTh MOHATHSAMHU: HATypajdbHOE YHCIO, II€JI0€ YMCIO, CTEHEeHb C
[EeNbIM TIOKa3aTesieM, KOPEHb HAaTypajbHOH CTENEHH, CTENEHb C palMOHAIbHBIM
MOKa3aTeseM, CTENeHb C JICWCTBHTEJIBLHBIM IOKa3aTeJeM, JIoTapu(M YKcia, CHHYC,
KOCHHYC W TAaHT€HC IPOM3BOJIFHOTO YHCIIA, OCTATOK IO MOJAYJIO, PAlMOHAIBHOE
YHCII0, UPPALMOHANIBHOE YHMCIO0, MHOXKECTBA HATYPaJbHBIX, LEJNbIX, PallMOHAIbHBIX,
HeﬁCTBHTCHBHBIX YUCCJI; YMCHUC UCIOJb30BATh NPU3HAKU ACIIMMOCTH, HanMMEHBITHH
o0IMi fenauTeNb U HaMMeHbIlee o0Iee KpaTHOe, anropuT™M EBkinaa npu peuieHun
3aaa4;, 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIUOHHBIMU CHCTCMAaMH CYHUCJICHHA, YMCHHC
BBINOJIHATh BBIUUCIIEHUE 3HAUYEHUHM U NMpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSIMU U
jgorapugmamu, mpeoOpazoBaHUs JPOOHO-PAIIMOHANBHBIX BBIPAXKEHUH; yMEHHE
ONEpPUPOBATh TMOHATHAMM: IOCIEIOBATEIbHOCTb, apH(MeTHueckas mporpeccus,
reoMeTpuyIecKast MporpeccHsi, 0eCKOHEYHO yOBIBaIOIIAs TeOMETPHUYECKask IPOrpeccus;
yYMEHHUE 3aJaBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopmys; yMeHHE OINepUpOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIIO, COMPSOKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJAYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, Gopma 3amucu
KOMIUIEKCHBIX 4YHceNl (TeoMeTpuyeckasi, TPUTOHOMETpUYecKkass U ajredpanyeckas);
yMETh TPOU3BOIUTH apU(PMeTHYeCKHe JEHCTBHS C KOMIUIEKCHBIMU YHCIIaMHU;
IIPHUBOJIUTH IMPUMEPHI HCII0JIb30BaHUA KOMIIJIEKCHBIX YHUCEII, OIICpHUPOBATH
MOHATUSAMH: MaTpuua 2x2 u 3x3, onpenenuTeNb MaTPULbl, TEOMETPHUUECKUN CMBICI
OTIPEICTUTEINS

VYMenmne OICpHUpOBaATH IIOHATUAMMU: palroOHaJIbHBIC, HppauOHAIBHEIC,
MOKa3areabHbIe, CTETICHHbIE, Torapu(MUUEeCKHe, TPUTOHOMETPUUECKHUE YPaBHEHUS U
HCpaBCHCTBA, HWX CHUCTEMBI; YMCHHC OICPpHUPOBATH TMMOHATHUAMU: TOXKIACCTBO,
TOXKJIECTBEHHOE MpeoO0pa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa yYpaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHOCTh YpaBHEHHUI, HEPABEHCTB U CHCTEM; YMEHHE pellaTh
YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX INPUEMOB; pEIIAThH
YpaBHEHHMsI, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; MPHUMEHSTh YpaBHEHMS,
HCpPAaBCHCTBA, HUX CHCTCMbBI [JIsI PCHICHUA MATCMATUUYCCKUX 3ada4 W 3ada4 U3
pa3IMYHBIX 00JIaCTel HAYKH U PEATbHOM KU3HHU

YMenue omnepupoBaTh HNOHATUSAMH: (YHKIUS, YETHOCTh (PYHKIMH, MEPUOAUYHOCTH
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(GyHKIMHM, OTPAaHWYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKIMH, OSKCTPEMyM
¢byHKuMM, HauOoJblllee M HAUMEHblIee 3Ha4deHHUs (YHKIMM Ha TMPOMEXKYTKE,
HenpepbiBHasE (QyHKIMsS, acUMITOThl rpaduka (QyHKUMH, IepBas U BTOpas
npou3BoaHAs (YHKIWH, TEOMETPUYECKHA W (U3NYECKUH CMBICI IPOU3BOIHOM,
nepBooOpasHasi, ONpe/eNEHHbId MHTErpaj; YMEHHE HAXOJUTh aCUMITOTHI Ipaduka
(GYHKIMH; yMEHHE BBIYUCIATH MPOM3BOJHBIC CYMMBI, IPOHM3BEACHHUS, YAaCTHOTO M
KOMIO3ULUN (QYHKLUUH, HaXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky (QyHKLUY;
YMEHUE HAXOIHUTh MPOM3BOJIHBIC DJIEMEHTApHBIX (YHKIMK; YMEHUE HCIOJIb30BATh
IIPOM3BOJIHYIO JJIsl McceloBaHUs (PyHKIMI, HaXOAUTh HAHOOJIBIINE U HAaMMEHBIINE
3Ha4eHUs1 (DYHKIMNA; CTPOUTH Ipa)MKd MHOTOWIECHOB C WCIOJB30BAHUEM arapara
MaTeMaTHYeCKOro aHajau3a; IPUMEHATh IPOU3BOJHYIO JUIsl HAXOXKAECHUS HAWIy4IlIero
pelieHusl B MPUKJIAIHBIX, B TOM YHUCIIE COLUAIbHO-3KOHOMUYECKUX M (PH3MUECKUX
3aJja4ax; HaxOJQUTh IJIOUAau U 00BEMBI GUTYp C MOMOIIBIO MHTErpaa; MpUBOAUTH
pPUMEPHl MaTeMaTUYEeCKOr0 MOJCIHPOBAHUS C MOMOIIBI Au(QepeHInatbHbIX
ypaBHEHUH

YMenue onepupoBarh MNOHATHAMH: rpaduk QyHKuH, oOpaTHas (QyHKUHUSA,
KOMITO3UIUST (DYHKIIMH, JTHHEWHAs QyHKIUS, KBaApaTUIHas QYHKINS, palliOHATbLHAS
GbyHKIMs, creneHHas (YHKIMS, TPUTOHOMETPHYECKHE (YHKIUH, OOpaTHBIC
TPUTOHOMETPUYCCKHE (YHKIMH, ITOKa3aTreiabHas W Jorapupmudeckas (QyHKINU;
YMEHUE CTPOUTh TpadUKud H3YYCHHBIX (YHKIUH, BBINOJHATh IPEOOpA3OBAHMUS
rpadukoB (QYHKIUH, WCHOIB30BaTh TpaduKu Ui W3yYEHUs MPOIECCOB U
3aBHCUMOCTEH, TIPU PEIICHUH 3alla4 U3 JAPYTHX Y4eOHBIX MPEIMETOB M 3a1ad M3
peIbHON JKM3HM, BBIpaXaTh (QOpMyJIaMH 3aBUCHMOCTH MEXIY BCIMYHMHAMH,
MCIOJNIb30BaTh CBOMCTBA U TpadUKu (PYHKIMIA JUI pelIeHusl ypaBHEHUHN, HEPAaBEHCTB
W 3aJad Cc Tapamerpamu; H300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXKECTBA
pelieHnid ypaBHEHUH, HEPAaBEHCTB U UX CHCTEM

YMeHue pemats TEKCTOBbIE 3a/1a4M Pa3HBIX TUIOB (B TOM YHUCIIE€ Ha MPOLEHTHI, 10JIU
U YacTH, Ha JIBUWXKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH, 33Jaydl M3
o0JacTy ynpaBiIeHUs JIMYHBIMU U CEMEUHBIMHU (DHAHCAMU); COCTABIATh BHIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCIOBHUIO 3aJadd, MCCIEI0BATh
MOJIy4YEHHOE pEIIeHHEe U OLIEHHWBATh MPaBJONOJOOHOCTh pEe3ylbTaTOB; YMEHHUE
MOZICJINPOBATh PEaJIbHBIE CUTYallMU Ha A3BIKE MAaTEMATUKH; COCTABIIATH BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA M HMX CHCTEMBl II0 YCJIOBHIO 3aJadyM, HCCIENI0BAThH
MIOCTPOCHHBIE MOJIENIM C HUCIOJb30BAHUEM ammapara aiareOpbl, HHTEPHPETHPOBATH
TTOJTyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUSIMU: CpeiHEE apupMeTHIEeCKOoe, MeIMaHa, Hauobobllee
U HaWMEHbIIIEEC 3HAYCHUS, pa3Max, JUCIIEPCUsl, CTAHJaPTHOE OTKJIIOHEHUE YHCIIOBOIO
Habopa; yMeHHE HU3BJEKaTh, MHTEPIPETHPOBATh MHGOPMAIUIO, MPEACTABICHHYIO B
TabIuIax, Ha AMarpaMMmax, rpadukax, oTpakarollylo CBOMCTBA peabHBIX MPOLIECCOB
U SBJIGHUH; TMPEACTaBIATh HH(AOPMALMIO C TIOMOIIbIO TabMUI W Juarpamm;
UCCIIeIOBaTh CTATUCTHUYECKUE JAHHBIE, B TOM YHUCIIE C IPUMEHEHHEM rpaduyeckux
METOJIOB M DJEKTPOHHBIX CpPEJCTB; TIpadUyecKu UCCIEN0BaTb COBMECTHbBIE
HAOJIIOACHNUS C TOMOIIBIO JUarpaMM paccerBaHUs U TUHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATUAMU: CIyYailHBI ONBIT M CiydaifHOe COOBITHE,
BEPOSITHOCTh ~ CIIyYafHOTO ~ COOBITHS; YMEHHE BBIYHCIATH  BEPOSTHOCTH  C
UCTOJb30BAaHUEM TpaUYECKHX METOJIOB; TNPUMEHATH (OPMYJBl CIOXKEHHUS U
YMHOXEHHUSI BEPOATHOCTEH, (DOpMyIly MOITHOW BEpoOSATHOCTH, Gopmyny bepHysm,
KOMOMHATOpHbIE (aKThl ¥ (HOPMYJIbI; OLEHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
YMEHHE OIEepHpOBaTh MOHATHAMHU: CIy4daliHas BEIWYHMHA, paclpeneicHue
BEPOSTHOCTEH, MaTeMAaTUYECKOE OKUAAHUE, AUCIEPCUS U CTaHIAPTHOE OTKJIOHEHHE
CIy4yalHOW BEJWYMHBI, (YHKIMHM pPACHPEACICHUS M IUIOTHOCTH pPaBHOMEPHOTO,
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IIOKA3aTeJIbHOIO0 M HOPMAJIBHOTO PACHpECIICHUI; YMEHHE HCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX PaCIpeNelIeHUN Ul pelleHUs 3a1ay; 3HAKOMCTBO C IOHATHUSAMH: 3aKOH
OOJIBIIMX YHMCETI, METO/Ibl BBIOOPOYHBIX MCCIIEJOBAHUMN; YMEHNE IPUBOAUTE ITPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHCENT B MPUPOAHBIX M OOIIECTBEHHBIX SBICHHSIX;
YMEHHE OINEpPUpPOBaTh IOHATUSAMHU: COYETAHUE, IEPECTAHOBKA, YHUCIIO COYECTAHMM,
YHCII0 TIepecTaHOBOK; OMHOM HpIO0TOHA; yMeHHE NPUMEHITh KOMOUHATOPHBIE (haKThI
U pacCyXICHMs AJIsl pellleHHs 3aJay; OLEHUBATh BEPOSITHOCTU pPEealIbHBIX COOBITHH;
COCTABJISITh BEPOSATHOCTHYIO MOJIENb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

10

11

YMeHue onepupoBaTh MOHATHSMM: TOUYKa, HpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, Jy4, BEJINYMHA YIJIA, IUIOCKUI yTOj, ABYTPAHHBIN yIroj, TPEXTPaHHBIA YTrOJl,
CKpEILMBAIOIIMECS MpsIMble, NapauIeIbHOCTh W IEPIEHIUKYISIPHOCTb IPSAMBIX U
IJIOCKOCTEM, yroia MEXAY HIPSIMBIMHM, YTOJd MEXAY OPsIMOM M IUIOCKOCTBIO, YroJ
MEXJy IUIOCKOCTSMM, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSHUE MEX]Y IUIOCKOCTSIMH; YMEHHUE HCIIOJIb30BaTh MPU PELICHUU
3a/la4 M3y4YeHHblE (PAKThl U TEOPEMBbl IUIAHMMETPUH; YMEHHE OLIEHMBATh pa3Mepbl
OOBEKTOB OKPYXAIOUIET0 MHUPA; CTPOUTh MATEMaTHYECKHUE MOJIEIH C MOMOIIBIO
F€OMETPUUYECKUX TOHSATUW W BEIMYMH, PEIIaTh CBS3aHHBIE C HUMHU MPAKTUYECKUE
3a/1a4u

YMeHHne  omepupoBaTh  MOHATHAMHU: IUIOMAAL  (QUTYpEl, O00BEM  QUTYpHI,
MHOTOIpDAaHHHMK, TPaBWIbHBIH MHOTOTPaHHUK, CEYEHHE MHOIOTPaHHUKA, KyO,
napajiesienune, Ipu3Ma, nupamuaa, GuUrypa u MmoBepXHOCTb BpAIECHUS, IHIHHID,
KOHYC, 1ap, cdepa, miomans chepsl, MIO0MAb TOBEPXHOCTH MUPAMUJIbI, TPU3MBI,
KOHyCa, HWIMHApPA, 00bEM KyOa, MPSMOYTOJILHOTO Mapajulelenunesia, MTHPaMHIBL,
IIpU3MBI, LWIMHIpA, KOHYyCa, IlIapa, pa3BEPTKA IOBEPXHOCTH, CEYEHUs KOHycCa H
LUJIUHAPA, MApajuleJbHble OCH WJIM OCHOBAaHUIO, CEUYEHWE IIapa, IUIOCKOCTb,
Kacatomascsi chepbl, LWIMHIPA, KOHyCa; YMEHHE CTPOUTh CEYeHHE MHOTOrpaHHMKa,
n300paxkaTb MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAILLEHUS, UX CEUEHHUS, B TOM
YUCJIE € TIOMOIIBIO DJIEKTPOHHBIX CPEICTB;, YMEHHE IIPUMEHATH CBOMCTBA
reOMEeTPUUYECKUX (PUTyp, CAMOCTOATEIBHO (OPMYIUPOBATh OMPECIICHUS N3ydaeMbIX
¢buryp, BBIABUraTh TMIIOTE3bl O CBOMCTBaX M IMpH3HAKaX IeOMETpPUYECKHX (Uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh WX; YMEHUE MPOBOJIUTH KilacCUPUKALMIO GUTYp IO
Pa3IUYHBIM NIPU3HAKaM, BBIIOJIHATH HEOOXOMMBbIE JJOMOJHUTEIbHBIE TOCTPOSHUS

YMeHue omnepupoBaTh MOHATUAMHU: [JBI)KEHHE B MPOCTPAHCTBE, HapaiieNIbHbINA
MEPEeHOC, CHMMETpPHUs Ha TUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, NMPeoOpa3oBaHHE
no1o0usi, NoA0OHbIe (GUTYpBI; YMEHHE paclio3HaBaTh paBHbIE U MMOI00HBIE GUTYDHI, B
TOM YHCIIE B TPUPOJAE, HUCKYCCTBE, apXUTEKTYpe; HCIOIB30BATh T€OMETPUYECKHE
OTHOILICHMS TPHU PELICHUU 3a/a4y; HaXOJUTh T'€OMETPUYECKHE BEIWYMHBI (JUIMHA,
yTOII, IJIONIaah, 00BEM) MPH PEIICHUH 3a/1a4 U3 JIPYTHX YYeOHBIX MPEJIMETOB M U3
pearbHON JKU3HM;, YMEHHE BBIYHCIATH I'€OMETPHUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
wiouaab, o0BbEM, IUIONIA/b IOBEPXHOCTH), HCHOIB3YyS H3yueHHBbIE (GOPMYINbI H
METO/Ibl, B TOM YHCJIE: TUIOIA (b IIOBEPXHOCTH MUPAMHU/IBI, IIPU3MBbI, KOHYCa, IIUIMHIPA,
mwiom@aab chepsl; 00bEM Kyba, MNPSIMOYTOJBLHOTO IMApAJUICIEINIea, THUPAMUIbI,
MIPU3MBI, IIWIIMH]PA, KOHYCa, [Iapa; YMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB 1MOI00HBIX

duryp
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YMeHue OnepupoBaTh MOHATHAMH: NPSMOYTOJbHAsh CHCTEMa KOOpPAWHAT, BEKTOP,
KOOPAMHATHl TOUYKH, KOOPIUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa MO 0a3ucy, CKaIIpPHOE NMPOU3BEICHHE, BEKTOPHOE
MIPOU3BEICHNE, YrOJd MEXIY BEKTOpaMH; yMEHHE WCIOJIb30BAaTh BEKTOPHBIA U
KOODAMHATHBIM METOA Uil PpeIICHHS TeOMETPUYECKMX 3afad M 3a7ad Jpyrux
yueOHBIX PEAMETOB

13

YMenue BI:I6I/IpaTB HOHXOZ[HHIHﬁ MCTOA I PpPCIICHHMA 3adddMd; I[MOHHMAaHHUC
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3HaYMMOCTH MAaTEMAaTUKU B M3Y4YEHUU NPUPOAHBIX U OOLIECTBEHHBIX MPOLECCOB U
SBJICHUHM; YMEHHE pACIIO3HABaThb IIPOSBICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
YMEHHUE NPUBOAMUTH NPUMEPHI MATEMAaTUYECKUX OTKPBITUM POCCUICKOM M MHUPOBOU
MaTeMaTUYECKOW HAyKH
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HEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna u BIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky qenuMocTy HeabIX YUCe
12 Panuonaneupie umncia. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
MIEPHOINICCKHE TPOoOH
13 ApH(bMeTHthCKHI?I KOpeHb HaTypajbHOH creneHu. [leiicTBus ¢ apudMeTHUeCKUMU KOPHSIMHU
HaTypaJbHOMN CTENEHU
1.4 Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ pallnoHalbHBIM NoKa3arenaeM. CBolCcTBa CTENIEHU
15 CuHyC, KOCHMHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHbIE U HATYpPAIbHBIC JTOTapH(PMBI
JleiictButenpHble unciaa. Apudmerhyeckue oOmepanuud ¢ JIeHCTBUTEIBHBIMU  YHCIAMHU.
1.7 [TpubnuxEHHbIE BBIYMCICHUS, NpaBUIa OKPYIJICHUS, TPUKUAKA M OLEHKa pe3yibTara
BBIYMCIICHUI
1.8 [IpeobOpa3zoBanue BbIpaKeHUI
1.9 KommiekcHble ynucna
2 YpaBHEeHHs U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHATbHBIEC YPABHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHHs
24 [TokazarenabHble U JIOTapUPMUUYECKHE YPABHEHUSI
2.5 [lenpie u 1pOOHO-pAIIMOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEPABEHCTBA
2.7 [TokazaTenpHBIC U JOrapuhMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuna cucTeMsl JIMHENHBIX ypaBHEeHUH. ONpeaennTellb MaTPUILIbI
3 OyHKIMH U TpaduKH
31 Oynkius, crnocodbl 3amanus (pynkuuu. ['paduk dynkiuu. B3anmHO 0oOpaTHBIE (QYHKIHU.
) Uérnble u Heu€THbIe QyHKIMU. [leproanueckue GpyHKINN
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHMH Qynkumu. Hymm ¢yskumun. ITpomexyTku
3.2 3HAKOMOCTOAHCTBA. [IpoMEXyTKM MOHOTOHHOCTH (GYHKUIUU. MaKCUMyMbl U MHHHMYMBI
¢ysnkuuu. Hanbonpiiee 1 HauMeHbllee 3HaueHue QyHKIIMH Ha IPOMEXKYTKE
33 CrenenHast (yHKIUS C HATYypaJbHBIM U LIebIM 1oka3ateneM. E€ cBoiicTa u rpadux. CoiicTBa
U rpaduK KOpHS n-0i CTENEeHH
34 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpaQuKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcuMnTOTHl TpadukoB (yHKIMHA. CBONCTBA (PYHKIIMH, HEMPEPHIBHBIX HA
OTpE3Ke
3.7 ITocnegoBaTenbLHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN
3.8 Apudmerrdeckas 1 TeoMeTprUIecKas mporpeccuu. @opMysia CJI0KHBIX MPOIEHTOB
4 Hagana maTemMaTn4yeckoro aHaausa

25




4.1

[TpousBoanas pyHkiwu. [Ipon3BoHBIC 2JIEMEHTAPHBIX (PYHKITUN

[IpumeHeHne MNPOU3BOMHON K HCCIENOBaHMIO (YHKIMII HAa MOHOTOHHOCTb U 3KCTPEMYMBI.

4.2 HaxoxaeHrne HanboIbIIero 1 HAaMMEHbIIEro 3HaYeHHsI (PYHKIIMU HA OTPE3Ke
4.3 [lepBooOpasnas. Materpain
5 MHoOXecTBa U JIOTHKA
5.1 MHOk€ecTBO, Onepalu HaJ MHOKecTBaMu. [narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tema 1 TOBEpXHOCTHU BpAICHUS
7.5 KoopauHatsl 1 BEKTOPBI
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