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[MTOACHUTEJIBHAA 3AIINCKA
Pabouas nmporpamma no anredpe u Hauasia MaTEMaTHYECKOTO aHalIM3a pa3paboTaHa B
COOTBETCTBUH C:

1. ®epepanbubiM 3ak0HOM OT 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit
Oenepanun.

2. Ilpuka3 MunuctepctBa npocsenieHus Poccuiickoit @eneparuu ot 12.08.2022 Ne 732 «O
BHECEHUH U3MEHEHHI B (pesiepalibHbIN rocy1apCcTBEHHBIN 00pa30BaTeNIbHbIN cTaHIapT
cpenHero odmiero 06pa3oBaHus, yTBEPKICHHBIN MprUKa3oM MuHHCTEpcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepaunu ot 17 mast 2012 r. Ne 413

3. Ipuxazom MunucrepctBa npocsemienus: Poccuiickoit @eneparyu ot 09.10.2024 Ne 704
«O BHECEHUHU U3MEHEHUH B HEKOTOPBIE MPHKa3bl MUHUCTEPCTBA MTPOCBEIICHUS
Poccuiickoit @enepanuu, kacaromuecs heaepaabHbIX 00pa3oBaTeIbHBIX IPOrpaMm
HAYaJILHOTO 001Iero 00pa3oBaHus, OCHOBHOT'O OOIIET0 00pa30BaHUS U CPETHETO OOIIETO
00pazoBaHM

4. OcHoBHOI1 00pa3zoBarenbHON mporpammel (ganee OOIT) cpeanero obiero oopazoBaHusl.

[Tporpamma o anredpe u Havajga MaTeMaTHYECKOTO aHAIM3a Ha YPOBHE CPETHETO OOIIETO
00pa3oBaHMs COCTaBJICHA HA OCHOBE TPEeOOBAaHUI K pe3ylbTaTaM OCBOCHHS MPOrPaMMBI
cpeanero obmiero oopazoBanust ®I'OC COO, a Takke OpUEHTHPOBAHA Ha LIEJIEBBIC TPUOPUTETHI
JyXOBHO-HPAaBCTBEHHOT'O Pa3BHUTHUsI, BOCHUTAHUS M COLUAIN3ALNN 00YJatOIIIXCs,
chopMyIHpOBaHHBIEC B pabovell TporpaMMe BOCITUTAHHUS.

[Tporpamma 1o anreOpe U Havasla MAaTEMaTHYECKOTO aHAJTN3a PACKPBIBACT LIEITH
o0pa3oBaHus, pa3BUTHS U BOCIIMUTAHUS, O0y4YaIONINXCS CPEeICTBAMU y4eOHOTo IpeiMeTa
«Anre0Opa 1 Hayalla MAaTeMAaTUYECKOTO aHaTTN3a» Ha YPOBHE CPEHEr0 00IIero 0oOpa3oBaHusl.

«Anre0Opa 1 Hayalla MaTeMaTUYECKOT0 aHanu3a» siBisiercs yactbio OOII u HaxomuTCs B
OCHOBHOI1, popMHUpyeMoil yyaCTHHKAMU 00pa30BaTeIbHBIX OTHOIIEHUH, YaCTH Y4eOHOTO MIaHa.
KonnuecTBo yacoB mo npeamery anredpa v Hayalla MaTeMaTHUECKOTO aHalli3a COOTBETCTBYET
beneparibHOMY yueOHOMY IIJIaHy YIITyOJI€HHOTO YPOBHSA U (henepanbHOM paboueit mporpamme.
Ha usyuenue anreOpsl u Hauana MatemaTudeckoro ananu3a B 10-11 kimaccax otBoguTcs 4 yaca B
Hezento u 136 yacos B roJ.

Ha ypoBHe cpeanero obuero ooOpazoBanusi yueOHbIE IPeIMEThl MOTYT U3y4YaThCsl Ha
0a30BOM WM yrayOn€HHOM ypoBHe. ba3oBblil ypoBEHb OPUEHTUPOBAH Ha
00111e00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO TOJTOTOBKY, a YIITYOJNEHHBIN — Ha MOATOTOBKY K
nocjienyoumeMy npoQeccnoHaaIbHOMY 00pa30BaHUIo.

VY4eOHblil Kypc «AnreOpa M Hadalla MaTEMaTHYECKOTO aHAIM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B TMPOTPaMME CpPEIHEro OOIIero oO0pa3oBaHUs, IMOCKOIBKY, C OJHOH
CTOPOHBI, OH 00ECIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y JUII U3YUEHHS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C JPYTO# CTOPOHBI, (POPMHUPYET JIOTUIECKOE H a0CTPAKTHOE MBIIUICHHE 00YJIaIOIIIXCsl
Ha YypOBHE, HEOOXOJAMMOM JIISi OCBOEHHS WH(POPMATHUKH, OOIIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JAPYrMX IUCIMIUIMH. B paMkax ngaHHOro y4yeOHOro Kypca oOyyaromuecs
OBJIAJICBAIOT YHHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KoTopas (OpMyIHpyeT CBOU
JOCTH)KEHUS] B MaTeMaTH4ecKoi Gopme.

VY4eOHbIii Kypc anreOpbl U Hadal MaTEMAaTHYECKOTO aHallM3a 3aKjIa/bIBAeT OCHOBY IS
YCIIEIIHOTO OBJa/ICHUs 3aKOHaMU (U3UKH, XUMHUH, OMOJIOTHUH, TOHUMaHHsI OCHOBHBIX TE€HCHIINN
pa3BUTHSA PKOHOMHUKH U OOIIECTBEHHOH >XKU3HM, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX



MUQPPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPCHHO HCIIOJIB30BaTh HMX JUIS JajbHEUIIETO
00pa30oBaHus U B MOBCETHEBHON KHU3HU. B TO e Bpems oBaieHHe aOCTPaKTHBIMHU M JIOTHYECKU
CTPOTUMH KOHCTPYKIMSAMH anreOpbl U MaTeMaTUYECKOrO aHaIM3a pa3BUBACT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBHIBATh HCTHHHOCTb, JIOKA3bIBATh YTBEPKACHHUS C MOMOIIBIO HHAYKITUH
U PacCyXJaTh JAETYKTUBHO, UCIOJIH30BaTh 0000IIEHNE U KOHKPETH3AIHI0, a0CTparupoBaHue u
aHaJIOTHIO0, (OPMHUPYET KpEaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xonme wm3yueHust ydeOHOro kypca «AnreOpa ¥ Hadaia MaTEeMaTHYECKOTO aHAJIN3a»
oOyJaromuecs: TMOJYy4aloT HOBBIM ONBIT PEIICHHs] TMPHKIAIHBIX 3a]ad, CaMOCTOSITEIBHOTO
MOCTPOCHHUST MATEMAaTHYECKUX MOJIENEed pPEaNbHbIX CHTYallMd, MHTEPIPETAIlMH TMOJYyYCHHBIX
pELICHMI, 3HAKOMSATCS C IPUMEpaMi MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUIECKIMHU OTKPBITUSAMHU U UX aBTOPAMHU.

VYueOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBI MaTepuall, CIOCOOCTBYIOMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHUs, TaK M 4epe3 crneuupuky y4eOHOW  JIeATCIBbHOCTH, TpeOyrolei
NPOJIOJDKUTEIPHON — KOHIICHTPAlIMM ~ BHUMAHHSI, CaMOCTOSITCIILHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TIOJYYCHHBINA PE3yJIbTaT.

B ocHoBe MeTomuku oOyueHusi aireOpe M HayajiaM MaTeMaTHYeCKOTO aHAllu3a JICKUT
JeSITeTbHOCTHBIN IPUHIUT O0Y4YEHUSI.

B cTpykType yueOHOro Kypca «Anredpa u Hadajga MaTeMaTUYE€CKOTO aHAIN3a» BBIICIICHbI
CIIEAYIONINE COJAEPIKATEIbHO-METONUecKrue JTHHUN: «Yucna u BelUMCICHUN», «DyHKIUN U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Hadana maremaTrueckoro ananmuza», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COJIEPIKATEIIBHO-METOIUUECKUE TMHUH U3YYar0TCs Ha IPOTSDKEHUH JBYX
JeT o0y4eHusl Ha ypOBHE cpeliHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTOJIHSAS YT Apyra u
IIOCTETNIEHHO HACHIIAsiCh HOBBIMU TeMaMH U pas3zaenaMu. JlaHHBIA yueOHBI Kypc sBiseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHue HECKOJbKUX MaTeMaTHUeCKUX
TUCITUIINH, TaKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAIHU3, TEOpUs MHOXKECTB,
MaTeMaTHuYecKasi JJoruka u apyrue. [lo Mepe Toro xak oOydaromiuecs OBIAJIEBAlOT BcE Ooiree
MIUPOKMM  MAaTEeMAaTHYECKHM  alapaToM, Yy HHX [OCJIEI0BaTeNbHO (OpMHUpYyeTCsS U
COBEPILEHCTBYETCS YMEHHE CTPOUTHh MaTEMATUYECKYIO0 MOJIENb pEaIbHOW CUTYAI|H, IPHMEHSITh
3HAHUS, TIOJTYYEHHBIE TPH W3YYEHUH Yy4eOHOro Kypca, Ui pEIIeHHS CaMOCTOSTEIHHO
chopMyITHPOBAHHONW MaTeMaTHUECKON 3ajjauu, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopneprxaTenbHO-MeTOANYeCKast TUHUSA «Hucna u BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIb30BAHUS JIEHCTBUTENIBHBIX YHCEN, KOTOpOe ObUIO HAauaTO Ha YpOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpeanero oOiiero oopazoBanus 0co00e BHUMaHUE YAETSETCS
(OpPMHPOBAHNIO HABBHIKOB PAIIMOHAIBHBIX BBIYMCIICHUH, BKIIOYAIONMX B ce0sl MCIOJIh30BaHUE
pa3NMuYHBIX (GOpPM 3amucH 4YHUClia, yYMEHHE JelaTh TNPHUKUAKY, BBITOJIHATH MPUOIMKEHHBIC
BBIYHUCIICHUSI, OIICHUBATh YMCIIOBBIE BBIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbIE 00YJarOIINMCS] MHOJKECTBA HATypaIIbHBIX, IIEJIBIX, PAIIMOHATBHBIX U JIEHCTBUTEIHHBIX
quceNn JOMOJHSIOTCS MHOMXECTBOM KOMIUIEKCHBIX uucel. B KaXaoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBbIE €My creln(UYecKrue 3aaud M Olepalyu: JIeJIeHUe Halleno,
ONEpPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJIBIX YHCEN, OCOOble CBOWCTBA PALMOHAIBHBIX H
UpPpalMOHATIBHBIX YHCEN, apu(METHUECKHE ONIEPALINH, a TAK)KE U3BJICUCHUE KOPHS HaTypalbHOM
CTETIEHW Ha MHOXKECTBE KOMIUICKCHBIX 4ucell. biaromapsi mocienoBaTebHOMY pacIIupeHUI0
Kpyra UCIOJIb3yeMbIX YHCET W 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX NPHUMEHEHHsS Ui PEHICHUS



pasINYHbIX 3a7a4 (GOPMHUPYETCs MPEACTABIECHUE O €IMHCTBE MAaTEMATUKN KaK HAyKU U €€ POy B
MOCTPOCHUU MOJIEIIEH peabHOr0 MUPA, ITMPOKO UCIIONB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
ypOBHE cpeaHero ooOmero o0pa3oBaHus, IOCKOJIBKY B KaxaoMm pasaene lIporpammsl
NPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pa3sIMYHBIMM  METOJAMM PEUICHMs pPalHdOHAIbHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTCIIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YPABHEHUI, HEPABEHCTB U CHCTEM, a TaKXke 3ajady,
colepkamux napaMmerpsl. llomydeHHbIE yMEHHA HIMPOKO MCIIONB3YIOTCA IPU HCCICIOBAaHUU
(GyHKLIUH C TOMOIIBIO IPOM3BOIHON, IPU PELICHUN MTPUKIIAAHBIX 33]a4u U 3a7a4 Ha HAXOXKAEHUE
HanOOJBIINX U HAUMEHBIINX 3HaUeHUH (yHKUMU. JlaHHaAs conepKaTenabHas JMHHUS BKIIOYACT B
ceOs1 Tarke (GOpPMHUPOBAHME YMEHHUH BBINOJHATH Pacué€Thl MO (Gopmynam, Mpeodpa3zoBaHUs
PalMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, & TAK)KE BBIPAKCHUI,
colepkammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Martepuala
OPOMCXOIUT JalbHEHIlee pPa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (OpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAcCyKAE€HUH, pabOThl ¢ CHMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQEeKTUBHbIC HHCTPYMEHTHI JJIs1 PELICHHs] MPAKTUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aj[a4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HayKH.

CopnepxatenpHO-MeToan4YecKast TUHUS «DYHKIMU U TpaUKH» TECHO TEPEIUIeTaeTCs C
JPYTMMHU JIMHUSIMH y4€0HOI0 Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T M10CJIEJ0BATEIbHOCTD
U3YYCeHHUS Marepuana. V3ydeHHe CTENeHHOW, IOKa3aTelbHOW, Jorapumuueckoil u
TPUTOHOMETPUUYECKUX (DYHKIMI, UX CBOMCTB U IpapUKOB, UCIIOIb30BaHUE PYHKLMHI AJIS pEeLIeHUs
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U pealibHON )KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM
aHaJIM30M, TaK U C pellIeHHeM ypaBHEHUI U HepaBeHCTB. [Ipu aToM Gosiblioe BHUMaHUE yIeNsIeTcs
(bopMHPOBAaHUIO YMEHHS BBIpaXKaTh (POpMyIaMU 3aBUCMOCTH MEXKAY Pa3IMYHbIMU BETMUMHAMH,
UCCIIeIOBaTh MOJMy4YeHHble (YHKIMM, CTPOUTh UX rpaduku. Martepuan 3Toi coaepkaTesbHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, O3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHO. Ero u3yuenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO W
KOHKPETH3aI1H, NCII0JIb30BAHUIO aHATIOTH.

CopnepxarenpHas nnHusA «Havana MaTeMaTHyecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAIHBIX 33]1a4, JOCTYHbBIX 00yJatoLUIMcs, TaK
KaK y HHUX MOSBIISETCS BO3MOXXHOCTb CTPOUTH TPa(UKH CIOXKHBIX (YHKLIUH, ONMpPENeNsiTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMAAN (GUryp U oObEMBI Tel, HAXOAUTh
CKOPOCTHM U YCKOpeHHs mpoueccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBAeT HOBBIE
BO3MOXXHOCTH [TOCTPOCHUS MaTEMAaTUYECKUX MOJIETIEH peallbHbIX CUTYAaIlHii, TO3BOJIIET HAXOAUTh
HaWIy4lllee pElIeHUE B MPUKIAJAHBIX, B TOM YHUCIIE COIHAIbHO-IKOHOMUYECKHX, 3a/adax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajnu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHHKE M HcKyccTBe. OOyuarommecs y3Ha[OT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaKk HayKh, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAMYeCKass JMHUA «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMaTH4YECKOW JIOTHKH. TeOopeTHKO-MHO)KECTBEHHBIC



NpPEICTaBICHNs NPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeJaraloT Haubosee
YHHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3felbl MAaTeMAaTUKU M €€ TMPHIOKEHHH, OHH
CBS3BIBAIOT Pa3HbIC MATEMATUYECKUE NTUCIMIUIMHBI U UX IPUIOKEHU B equHOe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTb OOYy4aroleMycst IMOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTEMAaTHUKH U UCII0JIb30BATh €r0 JUUIS BBIPAXKEHUS CBOUX MBICIEH. JIpyruM BasKHBIM
IIPU3HAKOM MAaTeMaTUKU KaK HayKu CleAyeT IpPU3HaThb CBOWCTBEHHYK) €l CTpPOrOCTb
000CHOBaHMH U CJIEI0OBAHNE OIIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C 9JIEMEHTAMU MaTeMaTU4YeCKOH JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBIIIICHUS
00yy4aroIuxcsi, MO3BOJSIET UM CTPOMTHb CBOM PACCYXJIEHHUS HAa OCHOBE JIOTMUYECKHX IpaBuII,
(dbopMHpyeT HABBIKM KPUTHUIECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anrebpa 1 Hayasia MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYeCKOr0 MOJIEJIUPOBaHUs, KOTOpBIE IPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HAaBBIKOB ITOCTPOEHHUS MOJEIICH PEANIbHBIX CUTyalui, HCCIECAOBAHUSA ITUX MOJEIEH C TOMOIIBIO
anmapara ajareOpbl U MaTeMaTHYeCKOro aHallnu3a, WHTepHpPETalMy IOJIyYEeHHBIX pPe3yJbTaToB.
Takue 3agaHus BIUIETEHBl B KaXAbIA U3 pa3fesloB IIPOrpaMMBl, MOCKOJIBKY BECh MaTepHuall
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHbIX 3ajnad. [Ipu pemenun
peabHbIX MPAKTHUECKUX 3a/1a4 00ydarolrecs pa3BUBalOT Ha0I01aTeIbHOCTh, YMEHHE HaXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BATh AHAIOIHIO, 0000IaTh U KOHKPETU3UPOBATh
npobiieMy. JledarenbHoCcTh MO (OPMHUPOBAHHMIO HABBIKOB PELIEHUS MPHUKIAJHBIX 3a1ady
OpraHM3yeTcsi B IIPOIECCe H3Yy4YCHHS BCEX TeM YydeOHOro kypca «Anrebpa u Hadaia
MaTE€MaTUYECKOr0 aHAIU3a.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYUCICHUA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JE€CATUYHBIE JPOOH, MPOLEHTHI, OECKOHEYHbIE
nepuoanydeckue 1podu. [lpumenenue qpobdeii U MPOLEHTOB IS peICHHs TPUKIIATHBIX 3a]a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiictButenpuple uncna. PanuoHanpHble M HppalMOHANbHBIE YKclia. ApupMeTHUYecKHe
onepaurdy ¢ JECHCTBUTEIIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIYMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHHI.

Crenenb ¢ nenbM nokasateneM. bunom HeroTona. Vcnonp3oBanue moaxozsmeil popmbl
3aMKUCH IEUCTBUTENBHBIX YACEN JJI PEUICHUS TPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HaTypajJbHOW CTENEHH U €ro CBOMCTBA.

CreneHpb ¢ palMOHAIBHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTsa iorapudma. JlecaTHaHbIe U HATYpaTbHBIC JIOTAPUDMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpPaBHEHHE, KOPEHb YpaBHEHHUS.
PaBHOCHIIBHBIE YpAaBHEHMS U YpaBHEHUs-CIIEACTBUs. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHoOro4wieHs! 0T OHOU NIEPEMEHHOM. JleieHre MHOIOUJIEeHa HA MHOTOUJIEH € OCTaTKOM. Teopema
besy. MHorounens! ¢ nensivMu ko dunuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTENIEHU U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALIMOHATIBHBIX YPAaBHEHUH.

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

[TpeobpazoBaHue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpaszoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenne cucrem JMHEWHBIX ypaBHEHMH. MaTpuma CUCTEMBI JIMHEWHBIX YpPaBHEHM.
Onpenenurenib MaTpULbl 2X2, €ro reoMETPUYECKH CMBICI M CBOWCTBA, BBIYUCICHHUE €ro
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS IS PEIIEHNs CUCTEMBI JIMHENHBIX YpaBHEHHI. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHEHUM. VcciaeqoBanne mocTpOeHHOM
MOJIEJIN C ITOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIECH peaJbHOM CUTYallUH C MOMOILBI0 YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEILICHUI0 MAaTEMAaTUYECKUX 3a]1a4 U 3a1a4
U3 PA3UYHBIX 00JIaCTel HAYKU M peaibHON JKU3HU.

DOyHKIUM 4 rpadpuKu



OyHKIU, crmocodsl 3amanus GyHKuuH. B3anmHo oOpatable (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIHA.

Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHni ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUuHU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHUMYMBI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3Ha4YeHUs QYHKLUHU Ha IPOMEKYTKE.

JluneliHas, KBaZipaTU4YHas U JPOOHO-TMHENHas GYHKUUHU. DIIeMEHTapHOe UCCIel0BaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areneM. EE€ cBoiicTBa U rpaduk.
CpoiicTBa 1 rpaduK KOpPHA Nn-Oi CTENEHU Kak (PyHKIMH OOpaTHOHM CTENEeHH C HaTypaJbHBIM
IIOKa3aTEJIEM.

[TokazarenpHas U Jorapudmmuydeckas QyHKINH, HX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKIUH [T pelIeHNsT ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (YHKLUH
YKCIIOBOTO apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Ipolieccax U siBieHUsX. I’ papuku peanbHbIX
3aBUCUMOCTEM.

Hayana maTreMaTH4ecKoro aHajam3a

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHUs OCIeA0BaTeIbHOCTEH. MeTo MaTeMaTHYECKOH
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeyHo — yObiBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUECKOW MPOrpecCUi.
JIuHeNHBIN W OKCHOHEHIUAIbHBIM pocT. Yucmo e. DopMmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEAJIBHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.

HenpepsbiBHble (pyHKIIMU 1 UX cBOMCTBA. TOUKM pa3pbiBa. ACUMIITOTHI TpaMKOB (YyHKIIUH.
CpoiicTBa (hyHKIIMH HENpPEpBIBHBIX HAa OTpe3Ke. MeToa MHTEepPBalIOB ISl pELICHHs] HEPABEHCTB.
[TprMeHeHre CBOMCTB HEMPEPHIBHBIX (QYHKIIUH [Tl peIIeHUs 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKU 1 HU3HIECKUit
CMBICI POU3BOAHOM. YpaBHEHUE KacaTelbHOM K rpapuKy QpyHKIMH.

[Tpou3sBoHBIE 311€MeHTapHBIX GyHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHS, YACTHOTO U
KOMITO3ULIUHU (PYHKITUH.

MHuoxecTBa H JIOTHKA

MHoecTBO, onepali HaJ MHOXECTBAaMHM M UX cBoWcTBa. /lnarpammel Diinepa—BeHHa.
[IpMeHeHrne TeopeTHKO-MHOXKECTBEHHOIO ammnapara Ui OMUCaHHUS peajbHBIX MPOIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yuciia 1 BLIYUCIECHUSA



Harypanenble u wnenble uucna. [IprMeHeHHe NpU3HAKOB AECIMMOCTH LENBIX YHCET,
HanOobImi o0 nenutens (natee — HOJl) u Haumensinee odmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJII0, aropuTMa EBKiinja s pemenus 3aaad B LEIbIX Yhciax.

KommnekcHsle uncma. AsnreOpandeckas W TpUTOHOMETpUYeckas (OpMBI  3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYecKre ONepalnnn ¢ KOMIUIEKCHBIMU duciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHced [UIsl pelieHus (GU3HYECKUX U
F€OMETPUUYECKHX 3a/au.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHUH C IOMOIIBI0 TPUTOHOMETPHUYECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM M COBOKYITHOCTEHN pallMOHAIbHBIX, UPPAMOHAIbHBIX,
MOKAa3aTeIbHBIX U JOTapu(PMUUECKUX YPABHEHUI.

VYpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C lIApaMETPAMHU.

[IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYeCKUX 3ajad U
3a7a4 U3 Ppa3MYHbIX oO0NacTel HAayKW M pealbHOW JKU3HU, WHTEpHpEeTalus IOJy4YEeHHBIX
pe3yJbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TPaUKH.

['padmyeckue MeTO bl pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeTOAbI peteHus
3a/1a4 ¢ mapaMeTpamu.

Ucnons3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hauyana mareMaTH4yeckoro anajaimusa

[TpuMeHeHHe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOM3BOMHOM IS HAXOXKJIECHUS HAWIYYIIETO PEHICHUS B MPHUKIAJAHBIX
3ajadax, Ui OIpEeJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpuyecknii cMbICT MHTErpaja. Belaucienne onpenenéHHoro NHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHne WHTErpana Uil HAXOXKACHHUS IUIOHMAAeH IIOoCKuX Quryp u 00bEMOB
FEOMETPUYECKUX TEIL.

[Tpumepsr pemennii nuddepeHnanbHbpIX ypaBHEHH. MaTreMaTuieckoe MOAEeIUPOBaHNE
peasibHBIX MPOLECCOB ¢ MOMOIIbIO AP PEpEeHIINATbHBIX YPABHEHUIH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHCTBOBATh C COIHMAILHBIMH WHCTUTYTAMU B
COOTBETCTBUU C X (PYHKIUSIMHU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIaHCKON UJCHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTUKECHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM TMPUMEHEHUEM
JOCTHDKCHUN HAyKH U JCSTEIBHOCTHIO YUYEHOTrO, OCO3HAHHUE JIMYHOTO BKJIAJla B MOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUY, BKITIOYasi SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHSI IIPUMEHSATh MAaTEMAaTHUSCKHE 3HAHMSI B HHTEpEcax 370POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
NMUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHN U OT/BIXA, peryJisipHas (U3uUecKasi akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON €ATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccnr W peamn3oBBIBATH COOCTBEHHBIS
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4 MaTeMaTHIECKON HAIPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
rI100aTEHOTO XapaKTepa IKOJIOTUYECKUX TPOoOIeM, OpUEHTAIHS Ha TPUMEHEHNE MaTeMaTHIECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKE TIOCTYIIKOB U OIICHKU
MX BO3MOKHBIX MOCIIEICTBUH JJIsl OKPYKAIOIEH CPEeJIbl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MAaTEMaTWYeCKON HayKH Kak cdepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA INUBUJIM3AllUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIISITH MPOCKTHYIO M UCCIIEI0BATENLCKYIO A€ATEeIbHOCTh MHAWBUIYaTbHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJISITH U XapaKTEpPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OPMYIUpPOBaTH ONpEAETICHUS MOHATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYHsS B (pakTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJABI C HCHOJIb30BAaHMEM 3aKOHOB JIOTUKM, JNEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpATh CIIOCO0 pelieHns yueOHoH 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOAIMINN C YIETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPUEB).

Ba3zoBble ncciaegoBarejbcKue AeiicTBU:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, (OPMYyIHUPOBAThH
BOINPOCH], (UKCUPYIOIIME NPOTHBOpeUHe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, MCCIEAOBAaHUE IIO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IEHUs, UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUSA O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISABIIATh JE€PUIMTH HHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX Il OTBETAa Ha BONPOC U AJIs
peLIeHMs 3a]1a4u;



BBIOMpaTh HMH(GOpMANMI0O W3 HCTOYHMKOB PpA3NIWYHBIX THIOB, AaHAIN3UPOBATH,
CHCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
NPECTAaBIICHHUS;

CTPYKTYPHUPOBATh HH(POPMALINIO, IPEJICTABIIATE €€ B Pa3INYHBIX (POpPMaX, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHMBATh HAA&KHOCTH HHOPOPMAIMM TI0 CAMOCTOSITEIBHO  CHOPMYIHMPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06HI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIKO TOYKY 3PCHHA B YCTHBIX W NHWCBbMCHHBIX
TCKCTaXx, JaBaTh IMOACHCHHA 110 XO4Yy PCHICHHWA 3a/la4i, KOMMCHTUPOBATD HOJIyT-ICHHBH\/JI PE3yibTaT,

B XOJIe OOCYXIECHHMsI 33/aBaTh BOIPOCHI MO CYHIECTBY 00CYX/1aeMOil TeMbl, MpOOIeMBbl,
pemaeMoil 3a1auu, BBICKA3bIBATh WICH, HAIEJICHHbIE HAa MOMCK DPELICHHs, COMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh pPa3jiHyuue U CXOJICTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NpEACTaBIATL PE3YyJIbTAaThl PCHICHHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3a7a4 MPE3CHTAUU U OCOOCHHOCTEH
ayJIUTOPUHU.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yabTaTOB, BIANETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MaTeMaTHIECKOW 3a/1auu;

NOpeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INpPH pEIIEHUH 3a/a4d, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3ybTaTa IIEJH U YCIOBUSAM, OOBACHATD MPUUMHBI JOCTHXKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATEIIFHOCTH, HAXOMUTh OMIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBUIYaIbHONH pabOTHI TPU
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» 1 UHBIE), BBIITOJIHATH CBOO YAaCTh paOOTHI M KOOPAUHUPOBATh CBOU AECUCTBUS C IPYTUMU



YJleHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJaJla B OOMIMKA TPOIYKT MO KPUTEPHSIM,
c(OpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 kiacce oOydaromuics TMOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paloueill mporpaMMmbl yueOHOro Kypca «Ajiredpa u Havama
MaTE€MaTUYECKOr0 aHAIIN3an:

Yucia 1 BBIYMCJICHUSA:

CBOOOIHO ONEPUPOBATH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIEPUOMYECKast
Ipo0b, TPOIEHTHI, UPPAIMOHATHLHOE YHCIIO, MHOXKECTBA PAI[MOHATBHBIX U JIEHCTBUTEILHBIX
YHUCEN, MOJYJIb IEHCTBUTEILHOTO YUCIIA,

MPUMEHSTH IPOOU U MPOIEHTHI IJIsl PEIICHUS IPUKIAAHBIX 334a4 U3 PA3IUYHBIX OTpacieit
3HaHWI U peabHOM )KU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBWIa OKPYIJICHHS, MPUKHUIKY U OLEHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IeJIbIM IOKa3aTelieM, HCIOJIb30BaTh
MOIXOJANTYI0 (POPMY 3alUCH JICHCTBUTEIBHBIX YHCEN JJIS PEIICHHs MPAKTHYCCKUX 3a1ad U
MIPEICTABJICHUS JTAHHBIX;

CBOOOHO OTEPUPOBATH OHATHEM: apH(PMETHUECKUN KOPEHb HATYypaJIbHOHN CTEITICHU;

CBOOOJIHO OTIEPUPOBATH OHATHUEM: CTENEHD C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4Yucia, ACCATHYHbIE M HATypajbHbIC
J0rapuQMmsl;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

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

YpaBHeHusI U HEPaABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YpaBHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHSATHh PA3JIMYHBIE METOJBI PEIICHHS PAIMOHAIBHBIX M APOOHO-pAIMOHATBHBIX
YpaBHEHUH, TPUMEHATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOAHO OMEpPUPOBATh MOHSITUSIMH: MHOTOUJIEH OT OJHOW MEepEeMEHHOW, MHOTOYIIEH C
1enbIMU Kod(dpuimenTaMu, KOpHU MHOTOYJIEHA, IPUMEHSTH JIeTICHHEe MHOTOUJIeHa HA MHOTOWIEH
¢ octatkoMm, Teopemy be3y u Teopemy Buera s pemenus 3aaay;

CBOOOJIHO OIEPUPOBATh TMOHATHUSIMH: CHCTEMa JIMHEHHBIX ypaBHEHWH, MaTpHIa,
ONpeAeuTeNb MaTpullbl 2 X 2 W €ro TreOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 Ui BBIYUCIEHUS €T0 3HAYCHUS, MPUMEHSITh OMPEISTUTENN I PEIIeHUs
CHUCTEMBI JIMHEHHBIX YpaBHEHUH, MOACIHUPOBATH PEATbHBIC CHUTYAIlMd C TOMOIIBIO CHCTEMBI
JUHEWHBIX YypaBHEHUM, HCCIEIOBAaTh IOCTPOCHHBIE MOJEIM C TOMOILIBI0 MaTpUll U
ONpeIeTUTENeH, UHTEPIPETUPOBATDH MOJTYYEHHBIN pe3ybTaT;

HCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MpeoOpa30oBaHusl BBIPAKEHU;

BBITIOJHATh  MPEOOPa30OBaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
palMOHAIBHBIM [TOKA3ATENEM;



WCIIONIh30BaTh  CBOMCTBAa JjiorapuMoOB i NpeoOpa3oBaHHs  JIOTapUPMUIECKUX
BBIPAKCHMI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  ITOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIN OCYILECTBIISIS POBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuUeckue QopMyabl Il  IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HeoOXxouMbIe (POPMYJIBI IJ1s1 pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHMs, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCTIOJI30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOZHO OMEpUPOBATH MOHATUSMU: (PYHKIHS, CIOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (QYHKIMHM, KOMOO3ULIMS (DYyHKUUN, rpaduk (QYHKIMH, BBINONHITH ASJIEMEHTapHbBIE
npeoOpazoBanus rpadukoB PyHKIINIA;

CBOOOZHO ONEpPUPOBATH IMOHATUSMU: O0JACTh OIpeNeieHHs] U MHOXKECTBO 3HAUYCHUU
GyHKIUY, HYJIM (YHKIIAU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBIE W HEUETHBIC (DPYHKIUH, NEPUOTUYECKUE
(GYHKIIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMH, MaKCHMyMbl W MHHHMYMBI ()YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA POMEKYTKE;,

CBOOOZHO OINEpPUPOBATh MOHATUSAMHU: CTENEHHass (PYHKIMS C HATYpPaJbHBIM M LEIBIM
nokasaresnemM, rpaguK CTeNeHHOW (YHKIMH C HaTypalbHBIM U IIENBIM TOKa3aTeneM, rpaduk
KOPHSI N-Oi CTENeHH KaK PYHKIIMH 0OpaTHOW CTETNIEHH C HATYpallbHbIM IMOKa3aTeleM;

OTIepUpPOBaTh TMOHATHSMH: JIMHEWHAs, KBagpaTWyHas M JApoOHO-TWHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: ITOKa3aTellbHas W JorapupMuuecKas (yHKIUU, UX
CBOICTBA M TpadMKH, HCIIOIB30BATh UX TPAGUKH TS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPHUTOHOMETPHYECKAs OKPYKHOCTB, OIpE/ICICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YMUCIOBOTO apTyMEHTa;

UCIONB30BaTh Tpa@uku (PyHKUUN AN UCCIENOBAHUS TMPOILIECCOB U 3aBUCUMOCTEN MpHU
peleHnr 3a/a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEaTbHOM >KM3HM, BBIpaXkaTh (opMylaMu
3aBUCHUMOCTHU MEXK]y BETUYMHAMU,

Hauyaja maTeMaTH4eCKOro aHajmn3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apUPMeTHIecKas U TeOMETpUYecKas IpOTpeccus,
OecKkOHEUHO yObIBaroIlasi reOMeTpruecKas Mporpeccusi, TMHEHHBIA M SKCIIOHEHIIMABHBIN POCT,
(dopMyIa CI0XHBIX TPOIIEHTOB, UMETh MIPEJICTaBICHHE O KOHCTAHTE;

HCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBHBIX 33/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh  MHOHATHSAMM:  TOCJIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OpPaHUYEHHBIE MTOCIIEA0BATENbHOCTH, TOHUMATh OCHOBBI
3apOKJICHUS] MAaTEMAaTUYECKOTO aHaN3a KaK aHaan3a 0ECKOHEYHO MaJbIX;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: HETPEPhIBHbIE (YHKIIMH, TOUYKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;



CBOOOJHO ONEpPUPOBATH NOHATHUEM: (DYHKIMS, HENpepbIBHAas Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (PYHKLUH 7151 pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATHUSMHU: TIEpBas W BTOpas TNPOU3BOJAHBIE (HYHKIIUH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh IPOU3BOHBIE EMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BaTh NT€OMETPUUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHo:xecTBa U JIOTHKA:

CcBOOOIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIlliapar i ONMCAHUS pealbHbIX IIPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3314 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOZHO ONEpUpOBaTh MOHITUSIMM: OIpPEACIICHUE, TeopeMa, ypaBHEHHUE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4eCKOro OO0BEKTa, J0Ka3aTeIbCTBO, PABHOCWIBHBIE YpPaBHEHHS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIMICS MOJYYUT CIEAYIOLIME MpeAMETHbIC
pe3yibTaThl MO OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauyana
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU: HATYpajJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTypaJIbHbIX U LEJbIX YHUCEN, UCIOIb30BaTh IPU3HAKU Aeaumoctu nensix yucen, HOJ u HOK
HaTypaJbHBIX YMCEN IS PEIICHMS 3aa4, IPUMEHATh aroput™ EBknnna;

CcBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpAJIbHbIEC YHCIIA B
Pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJICKCHBIE YHCIIa B alre0pandeckoil 1 TpUroHOMETPUYECKo (opme,
BBINOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOAHO  ONEpUPOBATH  MOHATHSAMHM:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHuyUecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbI0 PABHOCHIIBHBIX MTEPEXOJI0B;

OCYIIECTBIISATH OTOOp KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO ONEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSTh
HEeo0Xo1uMble (OPMYIIBI TSl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUs CUCTEMBI U COBOKYITHOCTEM
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHbIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPaBEHCTB;

pemate palioHajbHble, HWpPpPAlMOHANBHBIE, I[IOKa3aTelbHblE, JorapudMuyeckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINE MOAYJIN U ITapaMeTpBhL;

OPUMEHSATH TpaduecKue METOIbI IS PeIICHHUs] yPaBHEHUI U HEPaBEHCTB, a TAKXKE 3a/1a4 C
napaMeTpamy;

MOJIENIMPOBATh peAJbHbIE CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOECIIN
C MCII0JIb30BaHMEM almapara aareOpbl, HHTEPIPETUPOBATh MOJYyYEHHBIH pe3yibTar.

DOyHKIuM U rpapuku:



CTPOUTH TpadUKH KOMMO3UIIMK (DYHKIIHK C MTOMOIIBIO AJIEMEHTAPHOTO WCCICAOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX ()YHKIIHIA,

CTPOUTH TE€OMETPUIECKIE 00pa3bl YPaBHEHH U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

OPUMEHSTh QYHKIIUU JJI1 MOJICTTHPOBAHUS M UCCIICIOBAHUS PEATbHBIX MPOIIECCOB.

Hauyana MaTeMaTHYeCKOro aHAJIN3Aa:

WCIIOJIB30BaTh MPOW3BOJHYIO JUIS HWCCIAEAOBaHUS (QYHKIIMM HAa MOHOTOHHOCTH U
SKCTPEMYMBI;

HaxO0JIUTh HauOOJIbIIIee U HAUMEHbIIICE 3HAYCHUsI (PYHKITUN HEMIPEPHIBHOW HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJIHYIO ISl HAXOXKICHHS HAWIYYIIErO PEIICHHs B MPUKIIATHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaduKOM;

CBOOOIHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICIIEHHBIN HHTETPAJl, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH UHTerpan mno ¢opmysne HproToHa-
Jlelibuuma;

HAXOJHTh IJIOMAAN MIOCKUX (GUTYpP U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

UMETh MPEJCTABICHUE O MaTeMaTHYEeCKOM MOJICIUPOBAHMH Ha IPUMEPE COCTABIICHHS
muddepeHIMATBEHBIX YPaBHEHHUI,

pemath MPUKIAIHBIC 3a/1a4¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeICTBAMH MAaTEMaTHUSCKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NporpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTshI
pecypcsl
MHOXeCTBO JeHCTBUTEIbHBIX YUCEL.
1 MHOro4JeHsI. PauHOHaanHe“ ypaBHEHUSI U 24 1 5 http://resh.edu.ru/
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUU
) .C
2 ynKuuH u rpaguki. Creneras gynkuma 12 1 6 http://resh.edu.ru/
LeJIBIM TI0Ka3aTesieM
3 ApudmeTndeckuii KOpeHb N-0ii CTEIICHU. 15 1 5 http://resh.edu.ru/
HppaumonanbHble ypaBHEHUS
4 [MTokazarenpHas ¢pynkys. [lokazaTenbHbIe 10 1 5 http://resh.edu.ru/
ypaBHEHHUSI
5 Jlorapupmuueckas GyHKITHSL. 18 1 5 http://resh.edu.ru/
Jlorapumuueckre ypaBHEHHsI
6 TpuroHoMeTprUECKIe BBIPAXKECHUS U 29 1 12 http://resh.edu.ru/
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10 1 http://resh.edu.ru/
Henpepsieabie hynkunu. [IpousBoanas 20 http://resh.edu.ru/
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5 1 http://resh.edu.ru/
3HaHUHN
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 50



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibH
ble pecypchl

Ne = HammenoBanme
n/  pasiesioB M TeM Becer  KoutposbH IpakTHyeck
1| NporpamMMmel 0 bie padoThI ue padoThl

UccnenoBanue http://resh.edu.ru/
hyHKIHHA ¢
ITOMOIILIO
MPOU3BOIHOMN

22 1 5

[TepBooOpasnas u 12 1 6 http://resh.edu.ru/
UHTErpa

I'padukn http://resh.edu.ru/
TPUTOHOMETPUYECK
3 uX (QyHKIHA. 14 1 )
Tpuronomerpuueck

HC HCPABCHCTBA

WppatnmoHanbHble, http://resh.edu.ru/
MOKA3aTe/IbHbBIC U

JorapuMUICCKHe
HEpaBEHCTBA

KomriekcHbie http://resh.edu.ru/
yucia

HarypanbsHblie n 10 1 12 http://resh.edu.ru/
LeTIbIe YncIia

Cucremsl http://resh.edu.ru/
paunoHaJIbHBIX,

HUPPALMOHAIIBHBIX
[IOKa3aTEeNbHBIX U
JorapupMHUUECKUX
ypaBHEHUH

12 1 3

3amaun ¢ http://resh.edu.ru/
napamMeTpamMu

[ToBTOpeHue, http://resh.edu.ru/
000011IeHNE,
CHCTEMATH3aIlHsI

16 2 5

3HAHUH

OBILIEE KOJIMYECTBO
YACOB 110 136 10 54
I[MTPOT'PAMME



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYHUCICHUS
11 OnepupoBaTh NOHATHSAMH: DPALUOHATBHOE U JCHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, TPOIICHTHI
12 BeimonHATE  apupMeTHUECKHEe ~ ONepaldd  C  palMOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BemmonHsaTe  npuONMKEHHBIE  BBIYMCICHUS,  WUCIONB3ys  IpaBHIIA
' OKpYTJICHHUS, JIeNIaTh IPUKUAKY U OLICHKY pe3yJIbTaTa BEIYHCICHUI
OnepupoBaTh MOHATUSMHU: CTENCHb C IIEIBIM MOKa3aTeeM, CTaHapTHas
14 ¢dopma 3amucu IEHCTBUTENBHOTO YHCIIA, KOPEHb HATYpalbHOW CTEIICHU;
' UCTIOJIB30BATh TMOAXOSIIYIO (GOPMY 3alHCH ACHCTBUTEIBHBIX YHCEN IS
peLIeHUs MPAKTUYECKUX 33/1a4 U ITPECTABICHHS JTaHHBIX
OnepupoBaTh NOHATHUSAMH: CHHYC, KOCHHYC M TaHI€HC IMPOM3BOJIBHOTO
15 yrila; WCIOJIb30BaTh 3alKMCh MPOU3BOJBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTh MOHATHUSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppalMOHATILHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
29 BeimonHATE  TIpeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKECHUH W
' pemaTh TPUTOHOMETPHUYECKIE YPAaBHEHHS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BHIDQKEHUI W pelmaTh OCHOBHBIC THITBI IIENIBIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHI U HEPABCHCTB
54 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKH U peabHOU )KU3HU
MogenupoBaTh peaqbHbIE CHTYyallud Ha S3bIKE ajareOphl, COCTaBIATH
2.5 BBIPKEHUS, yPaBHEHHS, HEPABCHCTBA 10 YCIOBHIO 3314, UCCIIEIOBATh
MOCTPOCHHBIE MOJIENIN C HCIIOJIb30BAaHUEM arIapara ajareopsl
3 OynHkmn 1 rpaduku
OnepupoBaTb MNOHATUSAMH: (YHKIMS, CIOCOOBI 3aJaHus (DYHKIHUH,
3.1 o0nacTh OmpeeNeHUs] M MHOXECTBO 3HAuYeHUM (QYyHKIUHM, Tpaduk

(byHKIMY, B3aUMHO OOpaTHbIE (PYHKIHH




OnepupoBaTb MOHATUSAMH: YETHOCTH M HEUETHOCTh (DYHKIHMM, HYIH

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMNA 111 pELICHUs] ypaBHEHUH
34 Ctpouts W 4HTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUYHOU
' byHKIMY, cTeneHHON (QYHKIUU C LIEeTIbIM [T0Ka3aTeleM
Hcnons3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCUMOCTEH TpU PEUIeHWU 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' peasibHOM  JKWM3HM, BbIpaXarb (opMmynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MOHATHUSIMH: TOCIEIOBATEIBHOCTh, apudmernyeckas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAaKOIIEH T'eOMETPHYECKOM
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATENLHOCTEH M MPOrpeccuil  uis
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —ammapar il  ONHCAHHS
5.2 pealbHBIX MPOIIECCOB U SBJICHU, IPU PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX
PEIMETOB
5.3 OnepupoBaTh  TMOHATHAMHU:  ONpEJACICHUE, TEOopeMma,  CIENICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpOBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHSATHAMH: HATypallbHOE, IEJIO€ YHCIIO; HCIOJIB30BaTh
11 MPU3HAKU JIEJIMMOCTH LEJIbIX YHCEeJ, Pa30KEHUWE 4YHucia Ha MPOCThIE
MHOXHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSMHE: JIOTApU(PM YHUCIIA, TECITUIHBIE U HATypaJIbHbIC
' sorapudMsl
2 VYpaBHeHUs 1 HEpaBEHCTBA




2.1

[IpuMeHSATH CBOMCTBA CTENEHM Uil IpeoOpa3oBaHUs BBIPAKECHUH,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIIBHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COJCPKALIMX JIOTapU(pMBL;
OIIEpPHPOBATH MOHATUAMU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

2.4

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JMHEHHBIX YPaBHEHUN U €€ pEelICHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHUH Uil  peIICHUS
MPAKTUYECKHX 3aa4

2.5

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
BBIPAKECHMSI, YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHIO 3aJa4H,
UCCIIEI0BATh IIOCTPOCHHBIE MOAEIH C UCIIOIb30BAHUEM alllapara aareopsl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOoJbIee U
HaMMEHbIIIee 3HaUYeHUs (QYHKIIMH Ha IPOMEKYTKE; UCIIOIb30BaTh UX JUIS
ucciaen0BaHus QYHKIUH, 331aHHOH rpadKoM

3.2

OnepupoBaTh NOHATUAMU: FpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMN; u300paxaTb HX Ha KOOPAWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh ISl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

3.3

3.4

H3o0paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpapuKd JTUHEHHBIX
ypaBHeHHfI U HUCIOJIB30BAaTh HX I PCHICHUA CHCTCMbI JIMHEHMHBIX
ypaBHEHUU

Hcnonb3oBate Tpapukd (QYHKIUH JUIsI MCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILTIH

4.1

4.2

Hauana MmaTemMaTuyeckoro aHainza

OnepupoBaTh TOHITUSIMU: HENpPEpbIBHAS (QYHKIHS, MPOU3IBOJAHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

Haxoaute IMPOU3BOAHBIC 9JICMCHTApPHBIX (I)YHKI_II/II\/'I, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonp30BaTh  MPOW3BOAHYIO Ui HWCCleAOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTBH U SKCTPEMYMBI, IPUMEHSITh PE3YJIbTAThl UCCIEAOBAHUS K
MOCTPOCHHIO TPahUKOB

4.4

4.5

Hcmons30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUSA HAWIIYUYIICTO PCIICHUSA B
MPUKIIAAHBIX, B TOM YHCJIC COONNAJIbHO-OKOHOMUWYCCKHX, 3aadax

OnepupoBaTb MOHATUSMH: TMEpBOOOpa3Has M HWHTErpai; IOHUMATh
reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja




4.6

Haxomute mepBoOOpa3HbIe JJIEMEHTapHBIX  (DYHKIWN, BBIYUCIATH
uHTerpai mo ¢popmyne Herorona — JleliOnura

4.7

Pemate npukiiaaHbie 3a/1a41, B TOM YKHCJIE COIMATbHO-YKOHOMHYECKOTO U
(u3n9ecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHUECKOTO aHAIN3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

Koxa
1 Yucna u BIYUCICHUSA
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIGCATHYHBIE ApOOW, TPOLEHTH,
OeCKOHEUHBIE  TEPUOJMYECKUE  Ipodu.  ApudpMeTHyecKkue  Oomepamud ¢
1.1  pauuoHaTBHBIMH YHCIAMH, PeOOpPa30BaHUsI YUCIOBBIX BBIpaXeHHU. [IpumeHeHune
Npo0eil ¥ MPOLEHTOB JUIsl PELICHUS MPUKIAIHBIX 33ad M3 Pa3iIMuYHbIX OTpacieu
3HAHUM U peaIbHOM JKU3HU
JelictBuTenbHble  uyMcia.  PanyoHanpHblE M MppalUMOHAJIbHBIE  YHCIIA.
1.2  Apudmernueckue omepanuu C JICHCTBUTENBHBIMU 4YHchIamH. [IpuOmmxkEéHHBIE
BBIUUCIICHUS, TPABUJIA OKPYTIICHUS, TIPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHUH
Crenenp ¢ 1ensiM nokaszareneM. CranjpaptHas ¢opma 3arucu J1eHCTBUTENBHOTO
1.3 uyucna. Mcnonb3oBanue noaxojsmiei GopmMbl 3alIUCH JEHCTBUTENBHBIX YHCET JUIS
peleH s MPaKTHYECKUX 3334 U MPECTaBICHHS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. J[eHcTBUS ¢ apudMeTHUECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyCc, KOCMHYC W TaHIEHC YHCJIOBOIO aprymMeHra. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 [Ipeobpa3zoBanue TPUTOHOMETPUUIECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpHUYECKUE (POPMYITBI
53 VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
UHTEPBAJIOB
2.4  PemieHue 1enbIX U APOOHO-PAMOHATBHBIX YPABHEHUH W HEPABEHCTB
2.5  Pemenue uppannoHaabHBIX YpaBHEHUN U HEPABEHCTB
2.6  PemeHne TpUTOHOMETPUYECKUX YpaBHEHHMA
97 [IpuMeHeHMe ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MAaTeMaTHUECKUX 33/1a4 U 3a7a4
' U3 pa3NyHbIX o0JacTel HAyKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKh
31 Oyukuus, cnocodsl 3amanus ¢yHkuuu. ['paduk Pynkumu. B3zaumuo obOpaTHbIE
' GyHKIIU
3.2 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHuWM ¢yHkuuu. Hymmu QyHxum.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAETICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTiueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomerpuueckas mnporpeccun. beckoHeuHo yObIBaromas
49 | TEOMETpHYECKas MPOTPECCH. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysna CI0XHBIX HIPOLEHTOB. Vcrosib30BaHHME MPOrpeccuu JUis
pellIeHNs peallbHbIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omnepanuud Haj MHoecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammnapara Jjsi OIUCAaHUSl peabHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 Hartypanbhble u nenslie uncia. [lpu3Haku AeIMMOCTH HENbIX Yucel
1.2 CreneHsb ¢ paliluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEeHMs U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUN, COAECPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BbIpaxeHUil, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM
' rokasaresjem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3aJad C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PELICHHUI0O MaTeMaTHYEeCKHUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu M peabHON )KU3HU
3 OyHKIMH U TpaduKh
Oyukuus. I[lepuonumyeckue ¢QyHkuuu. [IpoMexKyTKM MOHOTOHHOCTH (DYHKLHH.
3.1 Maxkcumymbl U MUHUMYMBI (QyHKuuu. HaunOosbinee M HauMeHbllee 3Hau€HHE

(GyHKIIMH Ha IPOMEKYTKE




3.2

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, UX CBOWCTBA U IPaPUKH
3.4 Hcnonp3oBanue rpadhukoB GyHKIHHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Hcnonb3oBanne rpadukoB (QYHKUMH JUISI  WCCIEAOBAHHS  IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3HHUKAIOT IMPH PEUICHUH 33134 U3 APYTHUX Y4eOHBIX
IIPEAMETOB U pPEaIbHOMN KU3HU
4 Hauana maTremMaTueckoro aHaiunsa
4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICI TPOU3BOTHOM
43 [Tpou3BosaHbIe 31eMeHTapHBIX (QYHKUIUH. DopMysIbl HaAXOXKICHHS MPOU3BOIHON
' CYMMBI, IPOU3BEIEHHS U YaCTHOTO (PYHKLIUI
[IpumeHeHne NPOM3BOAHON K HCCIEIOBAHUIO (PYHKIMH HAa MOHOTOHHOCTh H
4.4 SKCTpeMyMbl. Haxoxaenne HauboIbIIero ¥ HaMMEHBIIETO 3HaYeHUs! (PyHKIMU Ha
OTpe3Ke
[TpuMeHeHue NPOU3BOAHOM AJIs HAX0XKICHHSI HAMTYYILEro PeeHNs B IPUKIIaIHbIX
4.5 3ajjayax, I OIpeJesieHUs CKOPOCTH IIpolecca, 3aJaHHOro (GopMysnod HIu
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
4.7 WuTerpain, ero reoMeTpu4eckuii 1 GU3NYECKHid CMBICI. BrIurcienre nHTerpaa mo

¢dopmyiie Hetotona — JleitOnuna




IMPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

Bnagenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMH pELIEHUS 3ajady;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKCHMOMa, Teopema, CIEICTBHE, CBOWCTBO, IIPU3HAK, J0KAa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTHUBOMIOJIOXKHOE YTBEPXKJIEHHUE, NMPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEDBI, HCIIONb30BaTh METOJ MaTeMaTHYECKOM HWHAYKLNU;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHMBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCYKICHWH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOKECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PeaIbHBIX IPOLECCOB U SIBJICHUI U NPU pELICHUH
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIEepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M ONHUCHIBATh TIpadbl pasIUnYHBIMU
crioco0amu; UCIOIb30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHIATHSIMH: HATypaJbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIbIM MOKa3aTeNeM, KOPeHb HaTypallbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
mokaszarejaeM, JorapugMm ymciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK II0 MOJIYJIIO, PAlHOHAIBHOE YHUCIIO,
UPpPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YMCEI; YMEHUE MCIOJIb30BaTh
NpPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI JETUTeNh U HauMEHbIIee
oOuiee KpaTHOE, aIropuT™ EBKINMIA PU pellleHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMU  CHUCTEMAMM  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTENeHsMU U Jiorapudmamu, npeoOpa3oBaHUs JPOOHO-pallMOHATBHBIX
BBIPQXCHUI; YMEHHUE OIEpUPOBaTh IMOHITUSIMM: I1OCIEI0BATEIBHOCTD,
apudMeTHIecKas mporpeccus, reoMeTpruIecKas mporpeccus, 0eCKOHEYHO
yObIBaroliasi ~ reoMeTpuyeckas  Mporpeccus; yMeHHe  3aJaBaTh
MOCJIeZI0BATENBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEepUPOBATH MOHATHUIMU: KOMIUIEKCHOE YHUCIIO, CONMPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, hopma
3aMyucy KOMIUIEKCHBIX 4ucen (FreoMeTpuuecKas, TPUrOHOMETpUYEcKasi U
anreOpanyeckas); yMeThb NPOU3BOAMTH apU(pMETUUYECKHE ACUCTBUS C
KOMIUIEKCHBIMU ~ YHCJaMM; [PUBOJIUTh IPUMEPHI  HCIIOJIb30BAHUS




KOMILJIEKCHBIX YHCEJl; ONEepPHpPOBAaTh MOHATUSAMHU: MarTpuma 2x2 u 3X3,
OIpe/IeIUTeNb MaTPHULIbl, FEOMETPUUECKUI CMBICIT ONIPEAeIINTENs

YMeHue onepupoBaTh NOHATHUSAMHU: paLMOHAIbHBIC, UPPALMOHAIBHEIE,
NoKa3aTebHbIC, CTENEHHBIE, JIorapu(MUYEeCKue, TPUTOHOMETPHUYECKHIE
YpPAaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHME OIIEPUPOBATH
HOHATUSMH: TOXKIECTBO, TOXIECTBEHHOE NMpeoOpa3oBaHHEe, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHH, HEPAaBEHCTB M CUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBbI C IOMOIIBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHHs, HEPABEHCTBA M CHCTEMBI C I1apaMETPOM; IPUMEHSITH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUI PELICHHUS MaTEeMaTHYECKUX
3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIUSA, YETHOCTh (YHKIIUH,
NEePUOANYHOCTh (PYHKIIUU, OTPAHUYEHHOCTh (YHKIUU, MOHOTOHHOCTD
byHKIMH, SKCTpeMyM (DYHKIIMU, HauOOJbIlIee U HAUMEHbIIIee 3HAUCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIHS, aCHMIITOTHI rpaduka
¢byHKIMH, IepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPHUECKUI U
¢u3nyecKkuil CMBICT MPOU3BOAHON, IepBOOOpa3Has, OINpeAcIEHHBIN
MHTETpa]; YMEHUE HAXOAWTh ACHMOTOTHI Tpaduka (yHKIHU; yMEHHE
BBIUUCIISATh MPOM3BOAHBIE CYMMBI, MPOU3BENCHHUS, YaCTHOTO H
KOMIO3UIIMH (PYHKIM, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
GyHKLIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs MCCIENOBaHUS (YHKLIMH,
HaXOJUTh HaumOOJbIINE W HAMMEHbIIME 3HaueHUs (DYHKIUH; CTpOUTH
rpayKyu MHOTOYJICHOB C MCIIOJIb30BAaHHEM ariapaTa MaTeMaTH4ecKoro
aHalIM3a; MPUMEHSTh NPOU3BOJHYIO MJI HAXOXKICHUS HaWIydIlero
pellieHuss B MPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H
bu3HYecKuX 3aa4ax; HaXOJUTh TIOMAIH U 00BbEMBI (PUTYP C TIOMOIIIBIO
MHTETpala; NMPUBOAUTH IIPUMEPHl MATEMAaTUYECKOTO0 MOJCIUPOBAHUA C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MNOHATHSAMH: Tpapuk (QyHKUMH, oOpaTHas
GbyHKIMA, KoMIo3uuus (yHKUUHN, JuHEHHas (QYHKIMs, KBajJpaTH4Has
byHKIMS, panmoHanbHas byHKIMS, CTEIEHHas GbyHKIMS,
TPUTOHOMETpUYECKHE  (YHKLIUH, OOpaTHble TPUTOHOMETPUUYECKHE
¢GyHKIMU, TOKaszaTenbHas M Jorapupmuueckas (yHKIHMH; yMEHUE
CTPOUTH TpaUKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpa30BaHUS
rpaduKoB GYHKUUH, UCTIOIB30BaTh I'PpaUKHU JJIS U3yUEHUS MTPOLIECCOB U
3aBHCHMOCTEH, TIpU pelIeHnH 3ajad U3 IPYruX y4eOHBIX NMPEAMETOB U
3aJa4 U3 pealbHOM KU3HU; BRIpAXaTh (OpMyJaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCIIOIb30BaTh CBOMCTBA U rpaduKu QyHKUIUN 1715 pelIeHus]
YpaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMu; H300pakaThb Ha
KOOPJMHATHOM IJIOCKOCTU MHOYXECTBA PEILICHUIN YpPaBHEHUH, HEPABEHCTB
U UX CUCTEM




YMeHue periath TEKCTOBBIE 3aJauyd pPa3HBIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHIL, A0 U YacTH, HAa JABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YIPaBICHUS JIUYHBIMU U CEMEUHBIMU
(dbuHaHCaMM); COCTaBISATh BBIPAKEHUS, YPaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI MO YCIIOBHUIO 3aJa4yH, MCCIEAOBaTh IOJYYEHHOE DPEIICHHE U
OLICHUBATh MPABIONON00HOCTh PE3yAbTATOB; YMEHHE MOJAEIHPOBATH
pealibHbIE CUTYyallUM Ha SI3bIKE MATEMATHUKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M MUX CHCTEMbl 10 YCIOBHUIO 3aJauH,
UCCJIE0BAaTh IIOCTPOCHHBIE MOJEINW C MCIOJIb30BAaHUEM armapara
anreOpbl, HHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTaT

YMeHne onepupoBaTh HOHATHAMH: CpeHee apudMeTnieckoe, Mearana,
HauOoJIbIlIee U HAUMEHbIIIEE 3HAUECHUS, pa3Max, TUCIEPCUs], CTAaHJapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
UH(OPMALINIO, IPEJICTABICHHYIO B TAOIMIIaX, HA JHarpaMmax, rpadukax,
OTpaXKaroIyI0 CBOMCTBA PEAJIbHBIX IIPOLIECCOB U SIBICHUM; IPEIICTABIISATh
uHGOpMALMIO € T[OMOIIbIO TaONMIl W JuarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JIaHHbIC, B TOM YHCIE C INPUMEHEHHEM IpapuuecKux
METO/IOB U IEKTPOHHBIX CPE/ICTB; IpadMueCcKy UCCIIE0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pacCeuBaHMs M JIMHEHHOM
perpeccuu

YMeHue onepupoBaTh IOHATHUSAMM: CIIYYaWHBIA OIBIT M CIy4ailiHOE
COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BaHUEM TpaUYecKUX METO/AOB; MPUMEHSThH
bopMyIbl CIOKEHUS U YMHOXKEHHUSI BEPOSATHOCTEW, (OpMyINy MOTHON
BEpOATHOCTH, popmyny bepHysuin, komOrHaTOpHBIE PaKThl U HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; YMEHHE ONEpPHUpPOBATH
MOHATUSIMU: CIIydailHasg BEJIMYMHA, pACIPEICIICHHE BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMIAHUE, OUCIEPCHUS] M CTAaHJIAPTHOE OTKIOHECHHE
CIy4aifHOW BEJIMYMHBI, (YHKIHH PpaCHpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOT'0, TIOKA3aTeIbHOIO M HOPMAJbHOTO PACIpPECICHU;
YMEHUE HCIONb30BATh CBOWCTBA M3YYEHHBIX paclpeneleHund st
pellieHus 3ajayd; 3HAaKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIUX YHCET,
METO/bl BBIOOPOYHBIX WCCIICIOBAHUN, yMEHHE TPUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIMX YHCEN B MPUPOJHBIX W OOIMIECTBEHHBIX
SIBJICHUSIX; YMEHHUE OMEPUPOBAThH MOHATUAMM: COYETAHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YHUCIO TIEPECTaHOBOK, OMHOM HbIOTOHA; ymeHHe
MIPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUS JITsl pEIICHUS 3a]1aY;
OLICHUBAThb BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIATh
BEPOSITHOCTHYIO MOJIEIb U MUHTEPIPETUPOBATH MOJYUEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh MOHATUSIMM: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYTpaHHBI Yroj, TPEXTPAHHBIA YroJ, CKpEIIMBAIOIIMECS MpsMBIE,
NapaJUIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroil




10

MEXIY MPSMBIMHU, YIOoJl MEXAY HPSIMOM U IJIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
HPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh MPH
pellleHnHn 3a7ad M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHUpPA; CTPOUTH
MaTEMaTUYECKUE MOJENIN C IIOMOIIBbI0 TI'€OMETPUUYECKUX MOHITHUH H
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUYECKUE 3a7aun

VMeHHe OnepupoBaTh MOHATHIMU: IJIOMIAAb (HUIYPhI, 00bEM (UTYPHI,
MHOTOTPaHHHKK, MPAaBUJIbHBIH MHOTOIPAaHHHUK, CEYCHUE MHOTOTPAHHHUKA,
Ky0, mapajuienenuies, npu3Ma, nupamuaa, (Gurypa ¥ MOBEPXHOCTh
BpallleHUs, NUIMHAP, KOHYC, Imap, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH THPAMUIBI, MPU3MBI, KOHYCa, IWIMHIPA, O0BEM KyOa,
MMpAMOYT'OJIBHOT'O MapauICICIIMIcaa, NMUpaMHuabl, MPU3MbI, OUJIMHIApPA,
KOHYycCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHHUS KOHYCa W IMIHHJpA,
napajuieibHble OCH WM OCHOBAHHIO, CCUCHHE INapa, IUIOCKOCTh,
Kacaromiascsi cdepsl, MUINHIPA, KOHYCA; YMEHHE CTPOHMTh CCUCHHE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (GUTYPbI U TIOBEPXHOCTH
BPAIIICHUS, UX CEYCHUS, B TOM YHCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSITh CBOHCTBA FEOMETPUUYECKUX (DUTYDP, CAMOCTOSATEIBLHO
(bopMyIUpPOBaTh ONPEAEIICHUS N3Y4aeMbIX (UTYpP, BBIIBUTATh THIIOTE3BI
O CBOWCTBax M IpHU3HAKaX reOMETPUYECKUX (PUryp, 00OCHOBBIBATH WM
OnpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccudukanuo ¢uryp mo
Pa3IMYHBIM HpPHU3HAKAM, BBIIIOJHATD HGO6XOI[I/IMI>IG JOIIOJIHUTCIIBHBIC
MIOCTPOCHHSI
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YMeHue omnepupoBaTh IMOHSTHUSMHU: JBW)KEHHE B MPOCTPAHCTBE,
napajIeNbHBIA TTEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAO0OMS, MOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (QHUTYPHI, B TOM YHCJIE B TPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIIOJIb30BaTh I'€OMETPHUECKUE OTHOLICHMS
IPY PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPUYECKUE BEIUYMHBI (JUIMHA, YOI,
I0Iaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUYHHBI
(wmHa, yrous, TIOHmIagb, O0BEM, IJIOMIAAh MOBEPXHOCTH), HCIIONIB3YS
u3ydeHHbIe (POPMYIIBI U METO/BI, B TOM YHCIE: TUIONMIAIb TOBEPXHOCTH
MUpaMUIbl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIOMaab chepbl; 00bEM Kyoa,
NPSIMOYTOJIFHOTO TTApaJIeTIenuIela, MTUPAMHIBI, TPH3MBL, IHITHHIIPA,
KOHYCa, [I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00BbEMOB MOI00HBIX (HUTYP
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YMeHne orneprupoBaTh MOHATUSIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMWHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3jioKEeHHE BEKTopa Mo Oasucy,
CKaJIsIpHOE MPOU3BEJCHHE, BEKTOPHOE TMPOU3BEIACHHUE, Yroll MEXIY
BEKTOPAaMHU; YMEHHUE UCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METOJ




JUIS peUIeHHs TEeOMETPUYECKUX 3aJad M 33434y JPYrux Y4eOHBIX
IIPEAMETOB
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YMenue BbIOMpaTh MOAXOMSIIMNA METOJ JJIs PEIICHUS 3aJlauH,
MOHUMAaHWE 3HAYUMOCTH MATEMaTUKH B M3YYCHHH MPUPOIHBIX U
OOILIECTBEHHBIX MPOILIECCOB U  SIBJICHUM; YMEHHE paclo3HaBaTh
MpOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHUE NPHUBOIUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHMCKOM U  MHUPOBOM
MaTeMaTUYeCKOil HayKu




IHHEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
12 Panmonanbupie uncina. OOBIKHOBEHHBIE W JIECATHYHBIE IPOOU, TMPOLEHTHI, OECKOHEUHBIE
' NepUOANYECKHE JPooH
13 Apudmernueckuii KOpeHb HaTypaJIbHOW cTeneHH. JlecTBUs ¢ apupMETUYECKIMUA KOPHIMHU
' HATYpaJILHOMN CTENEHU
14 Crernens ¢ 1ensiM nokaszaresneM. CTeneHb ¢ pallMOHAIbHBIM Moka3areneM. CBoiCTBa cTeneHu
15 CuHyc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHIEHC
YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiictButenpHbie 4ucia. ApupMeTHUECKHE ONepaluu C JACHCTBUTEIbHBIMU YHCIAMHU.
1.7 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHIKA M OLIEHKa pe3yibTara
BBIYHCIICHUI
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommiekcHbie uncna
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 Lenbie u IpOOHO-palMOHATBHBIC YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U orapupMuIecKrue HEpaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHUIlbl
3 OyHKIMH U TpaduKu
31 OyHkuMs, cnocoObl 3ananus GyHkuuu. ['papuk QyHkumu. B3zaumHO oOpaTHblE QYHKIMHU.
' Yérasle n HeuéTHBIe QyHKIMU. [lepronnyeckne GyHKINU
Ob6nacTte ompeneneHuss 1 MHOXecTBO 3HadeHMi ¢yHkiuu. Hymu Qynkuuu. IlpomexyTtku
3.2 3HAKOTIOCTOSTHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKIIUH. MaKCHUMyMbl W MHHHUMYMBI
¢byakuun. Hanbonpiiee u HauMeHbIIee 3HaYCHUE (PYHKITMN HA TTPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypaJbHbIM M LeJbIM TokaszareneM. EE cBoiictBa u rpaduk.
' CaoticTBa U rpad UK KOpHSI N-Oi CTEICHH
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPadUKU
3.5 [TokazarensHas u norapudmudeckas GpyHKIIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnToTsl rpaduxoB (yHkiuil. CBolicTBa (yHKIMHA, HENPEPHIBHBIX Ha
' OTpe3Ke
3.7 ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN




3.8 Apudmerndeckas 1 reoMmeTpuueckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro anaamsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKITHI

4.9 [IpuMeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMA Ha MOHOTOHHOCTH U SKCTPEMYMBI.
' Haxoxnenne HauboIbI1ero 1 HaMMEHbIEro 3Ha4YeHUs PYHKIIUU HA OTpe3Ke

4.3 [TepBooOpasnas. UnTerpan
5 MHoxecTBa 1 JIOTHKA

5.1 MHoOecTBO, Onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BepositHOCTh

6.3 KombunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha IIIOCKOCTH

7.2 [IpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE

7.3 MHororpaHHUKu

7.4 Tena v MOBEPXHOCTH BPALICHUS

7.5 Koopaunats! 1 BEKTOpBI

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
Anrebpa u Hauana MaTeMaTHueckoro aHanu3sa, 10- 11 kmaccsl: yueO. 11 001ieo6pa3zoBar. OpraHu3aIHii:
6a3oBblii U yrnyoneHusiid yposau /I1I.A. Anumos [u ap.], - M.: [IpocBemienue, 2019r.

METO/JUYECKHUE MATEPHAJIBI J1JI51 YUUTEJISA
Anrebpa u Havyalla MaTeMaTUUeCKOro aHanuza. Meroaudeckue pekomenaanuu. 10- 11 kmaccer: yuebHOe

nocobue 11 odieodpaszosar. opranuzanuit/ H. E. ®egoposa, M. B. Tkauera. M.: [IpocBenienue

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
OGpazoBarenbHbIi MopTan «Poccuiickas nekTporHas mkona» http://resh.edu.ru/
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