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2. llosicHUTeILHAA 3AMUCKA

2.1. HopmaTuBHO-IPaBOBbIE JIOKYMEHTbI.

Pabouas mporpamma pa3paboTaHa Ha OCHOBE (enepaJbHOro KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAApTa CpeaHero (IOJHOro) oO0Iiero oOpa3oBaHHs IO
matematuke 2004 r., mpuMepHON mporpamMmbl cpeaHero (MOJIHOro) obmiero obOpa3oBaHus MO MaTeMaruke Ha 0a3oBoM ypoBHE (COOpPHHMK HOPMAaTHMBHBIX
nokymeHnToB. Marematuka / coct. D.J1.JlnenpoB, A.I.ApkameeB. — M.: Jlpoda, 2007r.), pekomMeHmanmii K pa3pabOTKe KaJICHIAPHO-TEMATHYECKOTO
wianupoBanus no YMK Mopakosuua A.I'. AnreOpa m Hauana ananmmsza. 10-11 xmacc. Y.1.Yuebnuk. Y.2.3amaunuk AtanacsHa JI.C., byrycoBa B.D.,
Kanomuesa C.b. I'eomerpus 10 — 11. YuebHuk a1 o01ieo0pa3oBaTenbHbIX YUpexACHUN., «MaTemaThkay, npuiioxkeHue Kk razere «llepsoe ceHTIOps».

2.2. O01mas XapakTepuCTHKA Y4eOHOro npeamera.
B crapmieii mkone Ha 6a30BOM ypOBHE MareMaTHKa IpeJCTaBlieHa ABYMs IpeAMeTaMu: aiareOpa M Hadaja aHaiu3a U reomerpus. Llenap m3ydeHus kypca
anreOppl U HayaJl aHalM3a — CUCTEMaTUYECKOE M3yYeHHE (PYHKIMH KaK BaKHEHMILEro MaTeMaTHYeCKOro oObeKTa CpPeICTBAaMU airedpbl ¥ MaTEMaTH4EeCKOIo
aHaJM3a, PAcKpbhITHE MOJIUTEXHUYECKOIO M IMPUKIAJHOTO 3HAYeHHs OOIIMX METOJI0OB MAaTEeMAaTUKH, CBS3aHHBIX C MCCIEeJOBaHUEM (DYyHKIUM, MOAroTOBKA
HE00XO0IMMOTO anmapara JJisi H3y4eHHUs TEOMETPHH U (PU3UKH.
Kypc xapakTepusyercst coepkKaTelbHbIM PACKPbITUEM MOHATHUH, YTBEPKI€HUH U METOJI0B, OTHOCSIIUXCS K HayajaM aHaiu3a. BelsiBieHneM UX MPaKTUYECKON
3HauyuMocTHU. [Ipu H3ydeHHr BONMPOCOB aHA/IM3a IIUPOKO MCHOJB3YIOTCS HAarJsAHbIE COOOpaKeHHs. Y POBEHb CTPOIOCTU M3JIOKEHUS ONpEAesieTcss ¢ y4ETOM
00111e00pa30BaTeIbHON HANpPaBIEHHOCTH U3YyYeHMsI Hauyal aHaju3a U COIJIacyeTcs ¢ YPOBHEM CTPOTrOCTH MPHIIOKEHUH M3yyaeMoro Marepuayia B CMEKHBIX
JUCHUILTMHAX. XapaKTepHOH 0COOEHHOCTBIO Kypca SIBJISIETCS CHCTEMaTu3alus U 0000IeHre 3HaHUM yJallluxcsl, 3aKpeIuieHne U pa3BUTHE YMEHU U U HABBIKOB,
MOJTyYEHHBIX B Kypce anredpsl, UTO OCYIIECTBIIAETCS KaK MpU U3y4eHUH HOBOTO MaTepualla, Tak U MpHU MPOBEICHUH OBTOPEHHUS.
VYyaiuecs: cucTeMaTHYecKy U3y4aroT TPUTOHOMETPUUYECKHUE, MTOKA3aTeNbHYIO U JIOrapu(PMUUECKyI0 (PYHKIIMU U UX CBOIMCTBA, TOXK/IECTBEHHBIE ITPE0Opa3oBaHus
TPUTOHOMETPUUYECKUX, TMOKA3aTeNbHBIX M JIOTapu(MUUYECKUX BBIPAKEHUH M MX NPUMEHEHHE K PEIICHUI0 COOTBETCTBYIOLIMX YpPaBHEHHUH M HEPABEHCTB.
3HAKOMSTCS C OCHOBHBIMM MOHSTHSMM, YTBEPXKACHHUSIMHM, anlapaToM MaTeMaTHYeCKOro aHajlu3a B 00bEME, MO3BOJISIOUIMM MCCIEI0BaTh 3JIEMEHTapHbIE
(GYHKLIMU ¥ pemaTh NPOoCTeHIe reoMeTpuieckue, (pusnyeckue u Apyrue NpukiIaaHble 3a1auu.

[Ipu u3yyeHnn Kypca MaTeMaTUKU MPOJOJIKACTCS U MOJIy4aeT pa3BUTHE CO/epKaTeIbHas JIUHUA: «I eomempusny.
2.3. Hesn u 3agaun o0ydyenus B 11 kiacce.

enn:

. (opMupOBaHUe NMpeACTABJICHUI O MaTeMaTHKe, KaK YHUBEPCAIbHOM f3bIKa HAyKH, CPEICTBE MOJICIMPOBAHUS SIBICHUI M IMPOLECCOB, 00 HICIX U
METOJIaX MaTeMaTHKU;

J pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpPaXEHHS, aJrOPUTMUYECKON KyIbTYpbl, KPUTHUYHOCTH MBILIUIEHUS Ha YpOBHE,
He0o0X0IMMOM ISl 00yYeHHMsI B BBICIIEH LIKOJIE IO COOTBETCTBYIOIIEH ClIeUaNbHOCTH, B Oyyiiel mpodecCHOHaIbHOM NesTeNbHOCTH;

o OBJIa/IeCHHEe MAaTeMATHYeCKMMH 3HAHUSIMU M YMEHUSIMM, HEOOXOJUMBIMU B TOBCEHEBHOW JKU3HU, JJI M3YYEHHUS HIKOJIBHBIX €CTECTBEHHOHAYUHBIX
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JMCLUUIUIMH Ha 6a30BOM ypOBHE, AJIs TIOIY4YEHHUsI 00pa3oBaHMs B 001acTAX, HE TPeOYIOMUX YrIIyOJIeHHON MaTeMaTu4eCcKOi MMOATOTOBKHY;
J BOCIIUTAHUE CPEICTBAMH MAaTEMAaTHKH KYyJIbTYphl JINYHOCTH: OTHOIICHHS K MaTeMaTHKEe KaK YacTH OOIIEYeTOBEYECKOH KYNIBTYpHI: 3HAKOMCTBO C
MCTOpHEH Pa3BUTH MaTEMaTHKH, YBOJIONNEH MaTeMaTHYeCKUX UIeH, HOHMMaHHs 3HAYMMOCTH MaTeMaTHKH /ISl OOIIECTBEHHOTO ITPOrpecca.
3agauu:
® CHUCTeMaTH3alUs CBEJCHHUH O YHMCIIaX; M3YYECHHE HOBBIX BUJ/IOB YHMCIOBBIX BBIPAKCHHUH M (OPMYJ; COBEpPIICHCTBOBAHHE NPAKTHYECKUX HABBIKOB H
BBIUUCIIUTENILHON KYJIBTYPBI, PACIIMPEHNUE U COBEPILICHCTBOBAHKE aIreOpandeckoro ammapara, CQOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE M €T0 MPUMEHEHHE K
PELICHUIO MaTeMaTHYECKUX U HEMaTeMaTHYeCKUX 3a/1ad;
® pACHIMPEHHE U CUCTEeMAaTH3alus OOUIMX CBEACHUH O (QYHKUHUAX, IONOJHEHUE KIlacca U3y4aeMbIX (DYHKIMHA, WIUTIOCTPAIUS IMIUPOTHI IPUMEHEHUs (QyH KU
IUISL OTIMCAHMS U U3YYECHHUS PEaTbHbIX 3aBUCUMOCTEI;
® H3y4eHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHNE YMEHUS MPUMEHSTH ITOJTyYCHHBIC 3HAHUS [UIS PEIICHHs IPAaKTHYSCKHUX 3a/1a4;
® Ppa3BUTHE MPEACTABICHUN O BEPOSTHOCTHO-CTATHCTUUECKUX 3aKOHOMEPHOCTSX B OKPYKAIOIIEM MUPE, COBEPLICHCTBOBAHUE MHTEIIEKTYAIbHBIX M PEYEBBIX
YMEHHI IyTeM 00OTaleHus] MAaTeMaTHYECKOTO S3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIUICHHS;
® 3HAaKOMCTBO C OCHOBHBIMH HJICSIMH U METOJIaMU MaTEMAaTUYECKOTO aHAIM3A.

2.4. MecTo mpeMeTa B y4eOHOM IVIaHe JIMIes.
N3yyenune kypca matemaTku B 11 kiacce (6a30BbIii ypoBeHb) paccuntano Ha 140 gacoB u3 pacuéra 4 yaca B HEJeIIo.

2.5. O0mey4yeOHbIe YMEHHS, HABBIKH H CIIOCO0BI e TeJIbHOCTH. Y HUBepPcaIbHbIe yueOHblIe 1eiicTBUs
N3ydyeHrne MaTeMaTHKU B CPEIHEH IIKOJIE TaeT BO3MOKHOCTh O0YJAIOIIUMCS JOCTUYD CIEAYIONIUX PE3YIbTaTOB PA3BUTHS:
8 IUYHOCIMHOM HANPABIEHUU:

1) chopMHPOBAaHHOCTE MHPOBO33PEHHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH W OOIIECTBEHHOW MPAKTHKH;

2) chOpPMHUPOBAHHOCTH OCHOB CaMOPA3BHTUSA M CAMOBOCIHUTAHUS B COOTBETCTBHH C OOIIEYETOBEYSCKUMH HPABCTBEHHBIMU IEHHOCTAMH U HCaTaMH
POCCHIICKOTO TpakJIaHCKOTO O0OIecTBa; TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOATENbHOM, TBOPUYECKOM UM OTBETCTBEHHOW JIE€SATEIIbHOCTH
(oO6pa3zoBarenbHON, Y4eOHO-HCCIEA0BATENbCKOM, MPOEKTHOM, KOMMYHUKATUBHON, WHOM);

3) chOopMHUPOBAHHOCTh HABBIKOB COTPYJHHYECTBA CO CBEPCTHHKAMH, JCTBMH CTaplIero M MJIaJIIero BO3pacTa, B3POCIBIMH B 00pa30BaTE/IbHOM,
OOIIIECTBEHHO MOJIE3HON, Y4eOHO- HCCIeI0BATENbCKON, TPOEKTHOM U APYTUX BUAAX NEATEIHHOCTH;

4) TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHHIO, B TOM 4YHCIE CaMOOOpa30BaHHMIO, Ha MPOTSKEHUHW BCEW JKU3HM, CO3HATEIBHOEC OTHOIIECHHE K
HEMpPEephIBHOMY 00pa30BaHUIO0 KaK YCIOBHIO yCIEUTHOW MpodeccHOoHaNbHOM U 00IIECTBEHHON AeITeTbHOCTH;

5) oco3HaHHBIH BBIOOp Oymymieid mpodeccur Ha OCHOBE MOHHUMAaHHUS €€ IICHHOCTHOTO COJEP)KaHHS M BO3MOXKHOCTEH pealn3aliid COOCTBEHHBIX
KU3HEHHBIX IIJJAHOB;, OTHOIIEHUE K MPO(EeCCHOHANBFHOW MAEATeIbHOCTH KAaK BO3MOXXHOCTH Yy4YacTHS B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, 00IIEHAIIMOHATBHBIX TTPOOIIEM;

8 MemanpeomMemHoM HanpasieHuu.

1) yMeHHe CaMOCTOSATENBHO ONPEACTSATh IEIM W COCTAaBIIATH IUIAHBI; CAMOCTOSTEIBHO OCYIIECTBIIATH, KOHTPOJHUPOBATH W KOPPEKTHPOBATH
YPOUHYI0O W BHEYpPOUHYIO (BKJIIOYas BHEMIKOJIBHYIO) JIESTENbHOCTH, WCIONB30BaTh PA3MUYHbIE PECypChl JUIsl JIOCTHOKEHHUs IleNied; BBIOUpaTh
YCHENTHBIE CTPATETHH B TPYAHBIX CUTYAIHX;

2) yMEHHE TMPOAYKTUBHO OOMIATbCS W B3aMMOJICHUCTBOBATH B IPOILECCE COBMECTHOW JEATEIBHOCTH, YUUTHIBATH MO3MIUU JIPYroro, 3(dekTuBHo
paspemiaTh KOH(INUKTHI,
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3)
4)
5)

6)

BJIaJICHHE HAaBbIKAMH II03HABaTENIbHOW, y4eOHO-HMCCIE0BATENLCKOM M MPOEKTHOM JAeATENIbHOCTH, HABBIKAMH pa3pelieHust mpoosieM; CiocoOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METOIOB PEIICHUS IIPAKTUYECKUX 3a1a4, IPUMEHEHHUIO PA3IMYHbBIX METO0B IIO3HAHNUS;

TOTOBHOCTb M CIOCOOHOCTH K CAaMOCTOSITEIbHOW HWH(POPMALMOHHO-TIO3HABATEILHOM JIEATENIbHOCTH, BKIIOYass yMEHHE OpPHEHTUPOBAThCS B
pa3IMYHbIX MCTOYHUKAX MH(POpPMALMU, KPUTUYECKH OLIEHMBATh M WMHTEPHPETHPOBATH MH(OpMAILUIO, MOJYyYaeMyl0 W3 Pa3INYHBIX HCTOYHHUKOB;
BJIAJICHUE S3BIKOBBIMM CPEACTBAMU — YMEHHE SCHO, JIOTHYHO M TOYHO H3Jararb CBOK TOYKY 3PEHUS, UCIIOJIB30BaTh aJICKBAaTHBIC SI3BIKOBBIC
CPEICTBa;

BJIaJICHHE HAaBBIKAMHU I103HABATEIbHON pe(IEeKCHH KaK OCO3HAHMS COBEPIIACMbIX JEHCTBHI M MBICIMTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB U
OCHOBAHUM, I'PAaHULl CBOErO 3HAHMS W HE3HAHMS, HOBBIX IIO3HABATEIBHBIX 3a7a4 U CPEICTB UX JOCTUKCHHUS.

6 npedMemHOM HanpaeieHuu.

1)
2)
3)

4)

5)
6)

7)

8)

Cc(OPMHUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKe KaK 4YacTM MHUPOBOM KyJIbTypbl M O MECT€ MAaTeMaTHMKM B COBPEMEHHOH LMBHIM3AlUU, O
croco0ax OMUCAHWS HAa MAaTEMaTUYeCKOM SI3BbIKE SIBJICHUN PEalbHOTO MUPA;

C(OPMHUPOBAHHOCTh MPEICTABICHUA O MaTEMATUYECKUX IOHATUAX KaK O BaKHEHIIMX MaTeMaTHYECKUX MOJENSAX, MO3BOJIAIOLIMX OINMCHIBAaTh U
M3y4yaTb pPa3HbIE IMPOLECCHI U SBJICHUS; ITOHUMAHHUE BO3MOKHOCTH aKCMOMATHYECKOTO MIOCTPOCHUS MAaTEMAaTUYECKUX TEOPUN;

BJIaJICHUE METOJAaMHU JOKAa3aTeIbCTB U AITOPUTMOB PEILICHUSA; YMEHUE MX IPHUMEHATbH, IPOBOAUTH JOKA3aTEIbHBIC PACCYKIACHUA B XOI€ PCILICHUS
3a1ad4;

BJIAJICHUE CTAaHJAPTHBIMM NPUEMAMHU DCIICHUS PALUOHAIBHBIX W HMPPALUMOHAIBHBIX, IIOKA3aTEIbHbIX, CTECICHHBIX, TPUTOHOMETPUUECKUX
YPAaBHEHUN M HEPABEHCTB, HX CHUCTEM; MWCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM 4YHUCIE U1 IIOMCKAa IIyTH PEIICHHUS U
WJUIFOCTPALIY PELIEHUs YPAaBHECHUN U HEPABCHCTB;

C(OPMHPOBAHHOCTh TPEICTABICHN 00 OCHOBHBIX IMOHATHAX, HIEAX M METOAAX MaTeMaTHYEeCKOTO aHAJIH3a;

BJaJICHUE OCHOBHBIMM TOHATHSMM O IIJIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPHUUECKUX (UIypax, MUX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTb
YMEHHUSI paclo3HaBaTh Ha 4YepTekax, MOAEISIX M B pEATbHOM MHpE TIeOMEeTpUYeckre (Urypsl; TpPUMEHEHHE W3YYEHHBIX CBOWCTB
reoMeTpruecKux (Guryp u GopmyI i pelIeHns TeOMETPUUYECKHX 3ajiay U 33Jau C IPAKTUUECKUM COJICpKAHUEM;

c(OpPMHUPOBAHHOCTh MPEJICTAaBICHUM O TMpoleccax MU SBICHUSIX, HMEIOMIUX BEPOSTHOCTHBIM XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B
peasbHOM MHpe, 00 OCHOBHBIX TOHSTHUAX 3JIEMEHTAPHOH TEOPHUHM BEPOSTHOCTEH; YMEHMH HAaXOIUThb U OIICHHWBAaTh BEPOSTHOCTH HACT yIJIEHUS
COOBITUH B MPOCTEUIINX MPAKTHUECKUX CUTYallMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHBIX BEIUUYUH;

BJIaJICHUE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH PELICHUHN 3aad.

B xonme ocBoeHus COJACPpKaHNUA MATEMAaTUYCCKOI'O O6pa3OBaHI/I$I yqamuecs OBJIaJACBAIOT CHCTEMOM JINYHOCTHBIX, PCETYJIATHBHBIX, II03HABATCIIbHbBIX,

KOMMYHHUKATHBHBIX YHHUBEPCAJbHbIX y‘leﬁl—[l)IX }IeﬁCTBI/Iﬁ, IMOCTPOCHUSA U UCCIICAOBAHUA MAaTEMATHYCCKUX MOI[CJ'ICfI IJId OIIMCaHMA U PCIICHUA IMMPUKITIAAHBIX

3agaq
[ ]

, 3ada4 U3 CMCXHbBIX TUCHHUIIINH,

BBITIOJTHEHUE U CAMOCTOSITEIbHOE COCTaBJICHHUE aJITOPUTMUUYECKUX MPEANUCAHNN U MHCTPYKIUI Ha MaTeMaTHUYE€CKOM MaTepurase; BHIITOJIHEHUS PACUETOB
MPAKTUYECKOI0 XapaKTepa; MCIOJIb30BaHHUs MaTeMaTH4YeCKUX (OPMYJI U CaMOCTOSITENIbHOTO COCTaBJi€HMsI (POpPMyYJd Ha OCHOBE OOOOIIEHUS YACTHBIX
CIIy4aeB U HKCIIEPUMEHTA;

caMoCTosITeNIbHAsl padoTa C UCTOYHUKAMU MHQpOpMAIK, 0000IIEeHUs U CUCTEeMAaTHU3allui NOJy4YeHHOM MH(pOpMalui, HHTETPUPOBAHUS €€ B JIMYHBIN
OTIBIT;

NIPOBE/ICHUE JI0KA3aTENIbHBIX PACCYXIEHUH, JOTHYEeCKOro OOOCHOBAaHHUS BBIBOAOB, DA3IUYEHHUS JOKA3aHHBIX M HEJOKA3aHHBIX YTBEP)KICHUH,
apryMEHTHPOBAHHBIX U AIMOILMOHAIILHO YOETUTENIbHBIX CYKICHUM;

CaMOCTOSITeNIbHAsT M KOJUIEKTUBHAS JIEATEIIbHOCTh, BKJIIOUEHHUS CBOMX PE3yJbTATOB B PE3YNbTaThl PaOOThI IPYMIIbI, COOTHECEHHUE CBOETO MHEHUS C
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MHEHUEM JIPYTUX YYaCTHUKOB yU4eOHOTO KOJUIEKTHBA U MHEHHUEM aBTOPUTETHBIX UCTOYHHKOB.

pa3BUTHE Y OOYYArONIMXCS CIIOCOOHOCTH K CaMOCO3HAHHMIO, CAMOPA3BUTHIO W CaMOOIPEICIICHHIO;

(hopMHUpPOBaHKE JIMYHOCTHBIX IIEHHOCTHO-CMBICIOBBIX OPHUEHTHUPOB M YCTAaHOBOK, CIIOCOOHOCTH HMX HCIIOJb30BaHMs B y4eOHOH, MO3HABATEIbHON
U COUMAIBHOW IPAKTHUKE;

CaMOCTOSATENILHOTO TUUIAHUPOBAHHMS W OCYIICCTBICHHUS YyYE€OHOW JEeATEIbHOCTH W OpraHU3aluh y4eOHOTO COTPYJHHUYECTBA C IeJaroraMu |
CBEPCTHUKAMH, K TOCTPOCHHUIO WHAMBUAYaIbLHON 00pa30oBaTeIbHOM TPACKTOPHUU;

dbopMupoBaHHE Yy OOYYaAIOUIMXCS CHUCTEMHBIX TPEJCTABICHUN W OIMbBITA MPUMEHEHHUS METOJOB, TEXHOJIOTHH W (OpPM OpraHU3alMud TPOEKTHOU H
y4e0HO-HUCCIIEeIOBATEIbCKON JIEATEIbHOCTH ISl JOCTHKCHHUS TPAKTUKO-OPUCHTHPOBAHHBIX PE3yJIbTATOB 00Pa30BaHMUS,

dbopMHUpOBaHHE HABBIKOB  pPa3pabOTKH, peanu3allid W  OOIIECTBEHHOM  MPE3CHTAMM  OOYyYalOIHUMHKCS  Pe3yJbTaTOB  HMCCIICIOBaHMUS,
WHJIMBHIYAIBHOTO IMPOCKTA, HANPABJICHHOTO Ha PEIICHHE HaYYHOW, TUYHOCTHO M (MJIM) COIIMAIBHO 3HAYUMOM TTPOOIIEMBI.

PesyabTaThl 00yueHus

PesynbpraThl 00yueHus npeacraBieHbl B TpeOOBaHUAX K YPOBHIO MOATOTOBKU M 3aJlal0T CUCTEMY UTOTOBBIX PE3YJIbTATOB OOyUY€HUs, KOTOPBIX TOJDKHBI
JOCTUTaTh BCE YydYalllMecs, OKAaHYMBAIOLUIUE OCHOBHYIO IIKOJIY, M JOCTH)KEHHME KOTOPBIX SIBJIAETCS 00S3aTElIbHBIM YCIOBHEM IIOJOKUTENBHOM aTTECTaluu
YUYEHMKa 32 KypC OCHOBHOM IIKOJIBI. DTU TpeOOBaHUS CTPYKTYPUPOBAHBI [I0 TPEM KOMIIOHEHTAM: «3HaTh/IIOHUMAThY, «YMEThY, «UCHOIb30BaTh NPUOOPETEHHBIE
3HaHUSA U YMEHMS B IPAKTUYECKOMN JEATEIBHOCTH U IIOBCEAHEBHOM *KU3HW». [Ipn 3TOM mocneqHue 1Be KOMIIOHEHTHI NPEACTaBICHBI OTAEIBHO 110 KaXKIOMY U3
paszenos, COAEPIKAHUS.

OuepueHHbIE CTAHIAPTOM PaMKH COZEpKaHUsI U TpeOOBaHUI OPUEHTUPOBAHBI HA PA3BUTHE YUALIUXCS U HE JOJDKHBI IPENSATCTBOBATH JOCTUKEHUIO OoJiee
BBICOKUX YPOBHEM.

3. YyeOHO-TeMaTHUYECKOE IVIAHVMPOBaHHUe.

11 knace
Ne [Paszennt kypea Koa-so |Koanuyecrso
4acoB  |KOHTPOJIbHBIX padoT

2  |Crenenu u xopHH. CTeneHHbIe QYHKIIH 15 1

4.  [MeToa KOOpAMHAT B IPOCTPAHCTBE. 15 1

8. [[lokazarenpHasi, Jorapudmmudeckas GyHKIUH 20 3

9. |HunmHap, KOHYC, mIap. 16 1

10 |HUuTerpan 11 1

11 ONeMEHTHI Kf)MGI/IHaTOpI/IKI/I, CTaTUCTUKH M Teopun| 11 1
BEPOSITHOCTEH.

12 |O6bemsl Te. 25 1

13 YpaBHeHUs M HepaBeHCTBAa. CHCTEMBI ypaBHEHHH U 16 1
HEPaBEHCTB

14 |[ToBropenue kypca 10 u 11 k1. 11 2
Wroro 140 12




4. CoaepskaHue Kypca.

AJredopa u Ha4YaJaa aHAJIN3A.
IloBTOpenue. Tpuronomerpuueckue GyHKIUH. TpUroOHOMETpUYECKUEe ypaBHeHUS. [Ipon3BoaHas.

Crenenn u kopHu. Ctenennble GpyHkuuu. [loHsTHE KOPHS N-i CTENEHM U3 AEHCTBUTENBHOTO uncina. PyHkuuu Y =4/X, ux cBoiictBa u rpaduku. CBoiicTa

KopHs N-ii crenenu. [IpeobpazoBanue BbIpaxeHH, cofepxkamux paaukansl. O0001eHne TOHITHS O MoKa3arese cTeneHu. CTeneHHble QyHKIUU, UX CBOWMCTBA
u rpaduku (Bkarouas nuddepeHnupoBaHie U MHTErpupoBanue). V3Bieuenne kopHei N-il cTeneHn 13 KOMITJIEKCHBIX YHCEIL.
Iloka3zarenbHas u Jorapudmudeckas pynkuuu. [loxazarenbHas ¢pyHkius, ee cBoiicTBa U rpaduk. [lokazarenbHble ypaBHEeHUSI U HepaBeHCTBA. [loHsTHE

norapupma. @yukums Y =100q,X, ee cpoiictBa u rpapuk. Cpoiictea norapudpmos. Jlorapudpmuueckue ypaBHeHHs W HepaBeHcTBa. JddepeHuupoBanme

MoKa3aTeabHOH U JorapugMuyeckoi GyHKIUH.

IlepBooGpa3nasi u muTerpaJ. [lepsooOpaszHas u HeonpeaeneHHbIH nHTerpal. OnpeaeneHHbI HHTErpajl, €ro BEIYMCICHHE U CBOWCTBA. Brruncienue miomaaei
wiockux ¢uryp. Ilpumepsl mpuMeHeHHUs HHTETpajia B (U3UKE.

DJjieMeHThl KOMOMHATOPUKH, CTATHCTUKHU U TeOpUH BeposiTHOcTell. TabnuuHoe u rpaduueckoe npecTaBlieHne JaHHbIX. YHUCIOBBIE XapaKTEPUCTUKU PSIO0B
naHHbIX. [loouepenHbIi W OJXHOBPEMEHHBIH BBIOOD HECKOJBKHX JIIEMEHTOB M3 KOHEYHOro MHOXecTBa. DopMynbl 4uciia TEepecTaHOBOK, COYETAHUH,
pa3Menienuii. Pemenne komOuHaTOpHbIX 3amad. Popmyna OuHomMa Herotona. CpoiicTBa OuMHOMHUANIBHBIX KOod(duiumeHtoB. TpeyronpHuk [lackamns.
DneMeHTapHbIC U CIOXKHBIE cOObITHA. PaccMoTpeHne cirydaeB W BEpOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHI, BEPOSTHOCTh IMPOTHBOIOIOKHOTO COOBITHSL.
[TonsiTHE O HE3AaBUCUMOCTH COOBITUN. BEpOATHOCTD U CTATHCTUYECKAS! YaCTOTA HACTYIIJICHHUS COOBITHSI.

YpaBHenusi u HepaBeHcTBa. CHCTeMbl YypaBHeHHl M HepaBeHCTB. PaBHOCWIBHOCTH ypaBHEeHMU. OOIIKME METOIbI PEIICHUS YpaBHEHUU. YPpaBHEHHS C
MoayisimMu. HppanumoHanbHble ypaBHeHUs. [loka3aTenbcTBO HEpaBEHCTB. PellleHuMe panuoHalbHBIX HEPABEHCTB C OJHOM mepeMeHHOM. HepaBeHcTBa ¢
MoayssMu. MppaninoHalibHbIE HEPAaBEHCTBA. Y PaBHEHUSI U HEPABEHCTBA C JBYMsI lepeMeHHbIMU. /{lnodantoBbl ypaBHeHUs. CUCTEMBI YpaBHEHUN. Y paBHEHUS U
HEPaBEHCTBA C IMapaMeTpaMHu.

IToBTopenue. Yucnosbie Qynkuuu. [IpeoOpa3oBanus TpuUroHoMeTrpuueckux BblpaxkeHuMid. IIpomsBognas. IlepBooOpasnas u unterpan. IlokasarenbHble U
JorapupMUUECKUe YpaBHEHUS U HEPABEHCTBA.

I'eomerpus.
Koopaunatel u BekTopbl. [loHsTie BekTopa. CrokeHHE M BBIYMTAHHWE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha uuncio. KoMiianapHbele BEKTOpPBI. JlekapToBbI

KOOpAUHATBHl B MpocTpaHcTBe. DopMyna pacCcTOSHUS MEXIY IBYMs TOUKaMH. YpaBHEHHsS cdepbl u niockocmu. Dopmyna paccmosuus om MmMOYKU 00
NIOCKOCMU.

Bektopsl. Yron mexay Bektopamu. Koopaunatel BekTopa. CkansipHOe Ipou3BeeHHuEe BEKTOpOB. JliMHA BEKTOpa B KOOPAMHATAX, YTOJI MEXAY BEKTOpaMH B
KoopauHaTax. KoJmmHeapHbIe BEKTOPHI, KOJULTHHEAPHOCTh BEKTOPOB B KOOPIMHATAX.

Tesa u moBepxHocTH Bpamenus. [wmHap u konyc. Vceuenwnwiti xonyc. OCHOBaHHUE, BBICOTA, OOKOBas MOBEPXHOCTh, oOpa3yromas, pa3BepTka. Ocegvle
CeyeHUsl U cedenus napaieibHble OCHOBAHUIO.

[ap u cdepa, ux cedyeHusi, KacamenbHas NIOCKOCMb K cepe.

O0beMbl TeJl U IJIOIIAAU UX TOBePXHOCTeil. [lonamue 06 06veme mena. Omuoutenue 06vemMo8 NOOOOHLIX Meil.

dopmynsl 00beMa Kyda, IPSMOYTOIBHOTO MapauieNenuie1a, IpUu3Mbl, IMIUHAPA. PopMyssl 00beMa TUPaMUIbl U KOHyca. DOpMYITBI IJIOMIAAN TOBEPXHOCTEH
nUIuHApa U Konyca. Dopmyiiel o0beMa 1apa u miomaan chepsl.



5. TpeOoBaHMSA K VPOBHIO HOATOTOBKH BHINYCKHUKOB.

B pe3yibmame uzyuenus mamemamuxku Ha 6a3060M ypoGHe 6 CIApULeil WKOJIe YUEHUK 00JIICeH
3nare/mMoHUMAThH
e 3HAUCHHE MATEMATHYECKOM HAyKW JUIA PEIICHHS 3a/a4, BO3HHMKAIONIMX B TEOPUM M MPAKTUKE; IIMPOTY M OrPAHUYEHHOCTb IPUMEHEHHS
MaTeMaTHYECKUX METOJIOB K aHAJIN3Y U MCCIICIOBAHMIO TIPOIIECCOB U SIBIICHHUI B IPUPOJIE U OOIIIECTBE;
e 3HAYEHKE IPAKTHKH U BOIPOCOB, BOZHUKAIOIIUX B CAMON MaTeMaTHKE, it (JOPMHUPOBAHMS M Pa3BUTUS MATEMATHYECKOM HAYKU;
e yjed PACIIMPEHHs YHCIIOBBIX MHOXKECTB KaK CIocoba IOCTPOEHHMs HOBOIO MATEMATHYECKOIO arapara Ijis PElIeHHs IPAaKTHYECKHX 3a1ad |
BHYTPEHHHX 33724 MATEMATHKH;
e 3HAYEHHE UJEH, METOIOB U PE3YJIbTATOB AIreOPbl K MATEMATHYECKOTO aHAIN3a JIIsI TOCTPOEHHSI MOJIEJICH pealbHBIX MPOLECCOB M CHTYAIHIA;
e BO3MOKHOCTH F€OMETPUYECKOTO A3bIKA KaK CPEICTBA OIMCAHUS CBOMCTB peallbHBIX IPEAMETOB M MX B3aMMHOIO PACIIOIOKEHNUS;
e YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTMKH MAaTEMATUYECKUX PACCYKIECHHUM, NX IPUMEHMMOCTD B Pa3IMYHBIX 00JIACTIX YEIOBEUECKOU JIEATENBHO CTH;
e paziuune TpeOOBaHMH, MPEABIBISEMBIX K JOKA3aTeIbCTBAM B MATEMATHKE, €CTECTBEHHBIX, COIMAIbHO-OKOHOMUYECKMX W TYMaHUTAPHBIX HAayKax, Ha
IPAKTHUKE;
® pPOJIb aKCHOMATHKM B MaTEMaTHKE;, BO3MOKHOCTH ITOCTPOEHHS MATeMaTHYEeCKUX TEOPH Ha aKCMOMAaTHYECKOH OCHOBE, 3HAUCHHME aKCHOMATHKH JUJIs
JPYrUX 00JacTel 3HAHMS U JUIS TIPAKTHKH;
® BEPOATHOCTHBIX XapaKTep PasIMUYHbIX MTPOLECCOB M 3aKOHOMEPHOCTEH OKPYKAFOIIEr0 MUPA.

YucsioBble U OyKBEHHbIE BbIPAKEHUS
YMmerTh:
® BLIIIOJIHATH apmbMeTqucm/Ie [lef/'ICTBI/I?[, coycrast yCTHI)Ie U IIHUCBMCHHBIC HpI/IeMI)I, HpI/IMeHeHI/Ie BBIYHUCIINTCIIBHBIX yCTpOfICTB; HaXOIUThb 3HAUYCHUA
KOpH?[ HaTypam)Hoﬁ CTCIICHHU, CTCIICHU C paIII/IOHaJ'II)HI)IM I1I0Ka3aTclIeEM, norapH(bMa, I/ICHOJ'II;?.YSI HpI/I H€O6X0}II/IMOCTI/I BBIYHUCIINTCIIBHBIC yCTpOI\/'ICTBa;
II0JIb30BAThCs OLIEHKOW U MPUKUIKOW MPU MPAKTUYECKUX pacyeTax;
® HAXOIAUTH KOpHI/I MHOTOYJICHOB C O)IHOfI HCpCMeHHOﬁ, paCKJ'IaI[I)IBaTI) MHOI'OYJICHBI HAa MHOXUTCIIN,
® TMPOBOJUTH PEOOPA3OBAHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHUI, BKIFOUYAIOIINX CTEMCHH, PaIUKAaIIbl, JJOrapu(Mbl U TPUTOHOMETpHUYECKHEe (DYHKIUH.

Hcnoab3oBath npnoﬁpeTeHHue 3HAHUA H YMEHUSA B HpaKTI/l‘leCKOﬁ JesITeJIbHOCTH U NMOBCEAHEBHOM JKU3HU IS

® [PAKTUYECKUX pacueToB Mo (opmysaM, BKIOYas (GOpPMYIbI, COAEpKALUE CTENEHHU, paJuKalbl, JIOrapuMbl U TPUTOHOMETPUUECKUE (YHKIUH, TPU
HEO0OXOJUMOCTHU UCIOJIb3Ysl CIIPAaBOYHbIE MATEPHAJIbI U IIPOCTEHIIINE BHIYUCIUTENbHBIE YCTPOICTBA.

DOyHKIUM U TPadUKH
YMmernb
e OIpenessaTh 3HaueHre (YHKIUH 110 3HAYEHUIO apryMEeHTa MpY Pa3IMYHbIX crioco0ax 3aaHus GpyHKUINU;
® CTpPOUTH rpaUKU U3yYEHHBIX PYHKIIMA, BBIIOIHITH peoOpa3oBaHus TPapUKOB;
® OIKCHIBaTh 10 TpaduKy U 1o GopMyJie MOBECHNE U CBOMCTBA (DYHKIINIA;
e pemniaTth ypaBHEHHUS, CUCTEMbl ypaBHEHUI, HEPAaBEHCTBA, UCII0JIb3Yysl CBOMCTBA QYHKIMI U UX rpauuecKue MpeICTaBICHHUS;



Hcnoab3oBaTh NpHOOPeTEHHbIE 3HAHUSA U YMEHUS B IPAKTUYECKO 1eATeJIbHOCTH U NMOBCEIHEBHOM KU3HU JJIA
® ONMCaHUS M UCCIICAOBAHMS C TOMOIIBIO (PYHKIMI pealbHbIX 3aBUCUMOCTEH, MPEICTaBICHUS UX IPadUIeCKH;
® HHTEpHpeTaluu rpaduKoB PeaTbHBIX POIECCOB.

HauyaJjia MaTeMaTH4YeCKOro aHAJIN3a
YMmern
® HaxOJUTh CYMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYCCKUH TPOTPECCHH;
® BBIYHCIIATH IPOU3BOHBIE M TIEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIIHMA, TPUMEHSS MPABUIa BRIYUCICHUS TIPOU3BOIHBIX M MEPBOOOPA3HBIX, UCTIOIB3YS
CIIpaBOYHbIC MATEPHUAIIBL;
® HcclIe0BaTh (YHKIIMHM M CTPOUTH X IPAaPUKH C IIOMOIIBIO TPOU3BOIHOM,;
e pemiaTh 33J1a4M C MPUMEHEHUEM YpPaBHEHHMsI KacaTeIbHOU K TpaduKy QyHKINH;
e pelaTh 337241 Ha HAXOXKJEHUE HAUOOIBIIET0 U HAUMEHBIIIETO 3HAUYCHUS! PYHKIIMH Ha OTPE3KeE,;
® BBIYMCIIATH IIOMIA/b KPUBOJIUHEHHON TpaIlelny,

Hcnoan3oBarhb HpHOﬁpETeHHbIe SHAHUA U YMCHUSA B HpaKTH‘leCKOﬁ AeATECJIbHOCTH U HOBceI[HeBHOﬁ AKHU3HHU ]I

¢ pPCHICHUA TCOMCTPHUICCKUX, (1)I/I3I/I‘-I€CKI/IX, 9KOHOMHYCCKUX W APYTIUX IMPUKIAIHBIX 3a1a4, B TOM YUCJIC 3aa4 Ha HanOOJILIINE U HAMMCHBIIINE 3HAUCHHUS C
IMPUMCHCHUCM aIlrapara MaTCMaTH4YCCKOro aHajin3ia.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BepOSITHOCTel
Ymern
e - pewaTh IpocTeiine KOMOMHATOPHBIE 3aJaud METOJIOM Iepedopa, a TakKe € HCIOJb30BaHHWEM H3BECTHBIX (opmys, TpeyroiapHuka [lackans;
BBIUUCIATH KO3 puieHTs! Onnoma HproToHa 1o hopmyrie u ¢ ucnonb3oBaHUeM TpeyroiabHuka [lackans;
® - BBIUHCIIATH, B IPOCTEHIINX CITydasiX, BEPOSATHOCTH COOBITUI Ha OCHOBE I0JICUETa YHCIIA HCXO/IO0B;
Hcnonb3oBaTh NpuOOpPETEHHbIC 3HAHHUA M YMEHHUSI B IPAKTHYECKOM JeATeJIbHOCTH U NOBCEAHECBHOM KU3HM:
e - /IS aHAJIM3a pealIbHbIX YHCIIOBBIX JIaHHBIX, IPEJCTABICHHBIX B BUJE TUarpamMm, rpauKkoB; AJs aHaIn3a HH(QOPMAaLUK CTaTUCTUYECKOTO XapaKTepa.

YpaBHeHNS U HEPABEHCTBA
Ymerb

e pemath palMoHaNbHBIE, MTOKa3aTelIbHbIe U Jorapu(MUUECKUe YpaBHEHHs] U HEPaBEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPHUECKHUE YpaBHEHUS, UX
CHCTEMBI,

JOKa3bIBaTh HCCJIIOKHBIC HEPABCHCTBA,

peliaTh TCKCTOBBIC 3aJa4X C TIOMOMIBIO COCTABJICHHUA ypaBHeHPIfI, 1 HCPABCHCTB, UHTCPIIPETUPYA PE3YJIbTAT C YUECTOM OFpaHI/I‘-IeHI/Iﬁ YCJIOBUSA 3a1a1Hu;
1/1306pa>1<aTL Ha KOOp,Z[HHaTHOI‘;I IIJIOCKOCTH MHOKECTBA pCIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ 1 HCPABCHCTB C ABYMSA ICPEMCHHBIMUA U UX CUCTCM.

HaXOoaUuThb HpI/I6J'II/I)KeHHLIe peIiCHUsA ypaBHCHI/Iﬁ " UX CUCTCM, HCIIOJIb3YA rpaq)w{ecxnﬁ MCETOM;

peuiaTh YpaBHCHUA, HCPABCHCTBA U CUCTCMbI C IPUMCHCHUCM Fpa(I)I/I‘-ICCKI/IX HpeﬂCTaBHeHHﬁ, CBOICTB (byHKHHf/'I, HpOPI3BOI[HOI>i;



Hcnoab3oBaTh npnoﬁpeTeHHme SHAHUA U YMCHUA B npaKanecxoﬁ JeITeJIbHOCTH U NMOBCETHEBHOM KU3HM IS
® TIOCTPOCHHA U UCCICIOBAHUA HpOCTGﬁH.IHX MaATEMAaTHYCCKUX MO,I[CJICI)'I.

I'eomerpus
3Hatb
Mmuororpanauku. [Ipusma, ee ocHoBaHus1, 00KoBBIE peOpa, BEICOTa, O0KOBas MOBEpXHOCTH. [IpsiMast u HakoHHas. npu3Ma. [IpaBuiibHas npu3Mma.
[Tapannenenunen. Kyo.
[Tupamuya, ee ocHoBanue, O0OKOBBIE peOpa, BEICOTa, OOKOBas MOBEPXHOCTh. TpeyronpHas nupamuaa. [IpaBuibHas nmupamMuaa. Y ceyeHHas TUPaMUA.
Cummerpun B KyOe, B apajjienenurne/e, B npuzMe u nupamuse. [lonsatue o cuMMeTpuu B IPOCTpaHCTBE (LIEHTpaibHas, oceBast, 3epkaibHasi). [Ipumepsl
CUMMETpUH B OKpykatomiem mupe. CedeHus KyOa, mpu3Mbl, mupamujsl. [IperncraBieHre o MPaBWIBHBIX MHOTOTPAHHHUKAX (TeTpa’nap, KyO, OKTa’np,
JOAEKadIp U UKOCAIP).
Tena n moBepxHoctu BpameHus. [lwmHap u KoHYC. YcedeHHbIH kKoHyc. OCHOBaHME, BBICOTA, OOKOBAs MOBEPXHOCTh, 0Opa3yroras, pasBepTka. OceBbie
CEUeHMsI U CeueHMs NapasuienbHble ocHoBaHMI0. ap u cdepa, ux cedyenus, kacaTenpHas MJIOCKOCTb K cdepe.
OOwembl Ten u Tiomanan ux nmosepxuocreit. [lonstue 06 oobeme Tena. OTHOMEHHE 00BEMOB TOJOOHBIX TEIL.
®opmynel 00bemMa Ky0a, MPSMOYroJbHOIO Napaijefenunena, OpusMbl, IuinHApa. Popmynbl oObeMa NupaMuabl U KoHyca. POopMyInbl IIJIOLIaIU
MOBEPXHOCTEH MUIMH/PA U KoHyca. Dopmyisl 00beMa Imapa 1 miomann cepsl.
KoopaunaTsl ¥ BekTOpbI. JlekapToBbI KOOpAMHATHI B MpocTpaHcTBe. POpMyna pacCTOSHUS MEXIY ABYMs TOUYKaMH. YpPaBHEHUS c(epbl U IUIOCKOCTH.
®dopmysa pacCTOSHUS OT TOUKH JI0 MJIOCKOCTH.
Bextopsl. Monyins Bekropa. PaBeHcTBO BEeKTOPOB. Cl10KEHHE BEKTOPOB U YMHOKEHUE BEKTOPA HA YHUCIIO. YTOJ MeXy BekTopaMu. KoopauHaTsl BEKTOpa.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
Ymernb
® pacro3HaBaTh Ha YEPTEXKaX U MOJIEISIX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTBH TPEXMEPHBIE OOBEKTHI C UX ONHUCAHUSAMH, U300PAKEHUAMU;
® aHANM3MPOBAThH B IPOCTEHIINX CIIydasX B3aUMHOE PacIoI0KEeHHE 0OBEKTOB B IPOCTPAHCTBE;
® 1300pakaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TeJa; BHIIOIHATH YEPTEKHU 110 YCIOBUAM 3a/1a4;
® CTPOUTH MIPOCTENIIHNE CeUeHUs KyOa, IPU3MBbI, TUPAMU/IbI;
e pemaTh MJIAHUMETPUYECKHE M MPOCTEHIINE CTepeOMETpUYECKHE 3a7ayd Ha HAaXOXKJAEHHWE TeOMETPUYECKHUX BETUYMH (JJIMH, YIJIOB, IUIOIIAJEH,
00bEeMOB);
® JCIOJIb30BaTh NPU PELUICHUH CTEPEOMETPUUYECKUX 33/1a4 MIIaHUMEeTpUuUYecKre (GaKkThl U METO/IbI;
® TPOBOJUTH J0Ka3aTeNbHbIE PACCYK/IEHUS B XO/I€ PELICHUS 3a/1a4;
Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOMH JeTeJIbHOCTH U NMOBCeAHEBHOM KM3HM 151
® ccle0BaHuUs (MOJICIUPOBAHUS) HECIIOKHBIX MPAKTHUECKUX CUTYalluii Ha OCHOBE U3YYEHHBIX ()OPMYJI U CBOKMCTB (uryp;
® BBIYUCIIEHUS OOBEMOB M IUIOIIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MpPHU PEIIEHUH MPAKTUYECKUX 3a]ad, HCIOIb3ysd INpH HEOOXOIUMOCTU
CIIPABOYHHUKHU M BBIYUCIIUTEIbHBIE YCTPONUCTBA.
BJIaJIETh KOMIIETEHLUSAMH: Y4eOHO — IMO3HABATEIbHOMN, IIEHHOCTHO — OPUEHTAIlMOHHOH, pedieKCUBHONW, KOMMYHUKATUBHOW, HH(POPMALIMOHHOM, COLUAIBHO —
TPYIOBOM.



6. IlepeueHb YU€OHO-METOIHYECKOI0 00ecIeueHnsl.
http://www.math.ru/- 6ubanoreka, MeauaTeKa, OJIMMITHAIBI
http://www.bymath.net/ - Bcs anemeHTapHas MareMaTHKa
http://www.exponenta.ru/ - o6pa3oBaTeabHbIIi MATEMATHYCCKHIA CAT
http://math.rusolymp.ru/ - Bcepoccuiickast ouMnuaja MKOJIbHUKOB
http://www.math-on-line.com/ - 3anumMarenpHas MaTeMaTuKa
http://www.shevkin.ru/ - marematuka. [llkona. Bymymiee.
http://www.etudes.ru/ - MaTeMaTHYECKHE ITIOIBI
http://alexlarin.narod.ru/ege.ntme - moaroroska k EI'D
http://www.uztest.ru/ - EI'D o matemaTuke

JI. A. AnekcanapoBa «Anredpa u Hadana aHaim3a. CaMocTosiTenbHbIe padoTh - M. MHemo3una 2012
A.T'. MopnkoBuu. Anrebpa u Havana MmaTemMarudeckoro ananmmsa. 10 - 11 kmace. B 2 1. Y. 1. YueOHuk 1y1st ygamuxcst o0meo0pa3oBaTeIbHbIX yUpeKISHUN - 6
— e u3nanue - M. «Muemo3unay, 2012,
A.l'. MopakoBuu u ap. AnreOpa u Hadana maremaruyeckoro ananmmsa. 10 - 11 xmacc. B 2 u. Y.2. Bagaunuk juist ydammxcst oOrieoOpa3oBaTeIbHbIX
yupexaeHuil. - M. «Muemo3unay, 2012
[Toypounsie pa3padotku mo reomerpun. 10 knace/ Coct.B.A. SpoBenko. — M.:BAKO, 2012
N3zyuenue reometpuu B 10 — 11 kinaccax: Metoauueckue pekoMeHaanuu K yueoHuky. Kuura nns yaurensa./ C.M. Caaksn, B.®. bByry3oB. — M.: [IpocBeuienue,
2011.
3anaun no reomerpun: [locobue mst yuamuxcest 7-11 . obmeoOpaszoar. yupexaenuit/b.I".3us, B.M.Meiinep, A.I.baxanckuii. — M.:IIpocsemenue, 2013
3uB b.I'. 'eomerpus: aunakr.marepuans st 11 knacca. — M.: [Ipocsemenwue, 2013
LOP Ortxkpeitast marematuka. Crepeomerpus. OO0 «®U3UKOH», 2006
3uB b.I'. 3anauu k ypokam reometpun.7-11 kiacc.-C.-IlerepOypr, 1995. HIIO «MUP 11 CEMbA-95», uzn-so «Axauus»
7. CIHCOK JTUTEpPATYPBbL

A.I''Mopnkosuu. AnreGpa u Havyana aHanusa 10-11. [Tocobue ans yaureneit. M. Muemosuna 2001

A.I'' Mopaxosuy, E.E.TynpunHckas. AnreOpa u Hayana ananuza 10-11. KonTposbHbie pabOTHI.

JI.O.lenumesa, T.A.KopemkoBa. Anredpa u Hauana aHanu3a 10-11. TemaTuueckue tecTsl ¥ 3aueThl (o1 pea. A.I'.Mopakosuua).
M. U. [lla6ynun, M. B. Tkauésa u np. «/ugakrunyeckue marepuainst st 10 — 11 kimaccos» - M. Muemosuna 1997

Epemenko C.B., Coxer A.M., YmakoB B.I'. DnemenTs! reomerpuu B 3aaadax. — M.:MIITHMO, 2003

[Hapeirun U.®. Cranaapt no maremaruke: 500 reomeTpudeckux 3aaay: kH. [uis yuurens. — M.:Ilpocsemenune, 2007

8. IlpuyoxkeHue K mporpamMmme.

Tunel ypokos:

KombunupoBanssiil ypok — KY Ypok nosropenus — YII

VYpoxk nposepku 3HaHuM — Y113
Ypok npuMeHeHus1 3HaHu yMeHuid, HaBbikoB — YII3YH
IToBTOpUTENBHO - 0606MaromuUi ypok — [TIOY

Ypoxk u3ydueHuss HoBoro marepuaina — Y UHM
VYpoxk 3akpemienus u pazputusi 3YH — Y3 u P3VH
Ypok popmupoBanust HoBbIX 3YH — VOH3VYH
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http://www.math.ru/-
http://www.bymath.net/
http://www.exponenta.ru/
http://math.rusolymp.ru/
http://www.math-on-line.com/
http://www.shevkin.ru/
http://www.etudes.ru/
http://alexlarin.narod.ru/ege.ntme
http://www.uztest.ru/

TEMATHYECKOE INTAHUPOBAHHUE M3YYEHUA KYPCA MATEMATHKH 11 KJIACCA

(140 YACOB)

Coaepixanue DODMEIL
Ne ypoka H3y4aemMoro Hara Tun ypoka 3HaHus M yMEHUs OcHoBHOE coiep:KaHue P
MaTepuaJia KOHTpOJI
Crenenn u kopHu. Ctenennbie pynkuun (15 1)
CeHTs0pD YUHM 3HaTh: MOHATHE KOPHS N-OH CTENEeHU u3
HEOTPULIATEIbHOTO YKCia, KOPHS HE4eTHOMH . .
. OmnpeneneHus: KOpPHS N-0M CTENEHH W3
[onsarue xopHs N-i 4.5 YOH3YH CTETIeH! U3 OTPHUIATEIFHOTO YHCIIA. o
2-3 CTENEHH U3 YMeTh: BBIUUCIATL KOPHU N-OW CTENEHU U3 z::;g:;aTennBngo :Tncna, KOPHA HEHETHOR OO6y4atomg
JIEHCTBUTETFHOTO JIEHCTBUTEFHOTO qrca, pemars PHUATCIRHOTO LI, as c/p
MOHATHE paJWKalla, pElIcHWE YpaBHCHHH C
gucia YPAaBHEHMA, KOPHH KOTOPBIX ABIAIOTCH B —
KOPHSMH N-OH CTENICHHU U3 JeHCTBUTECIHFHOTO
YHCTIa.
YUHM 3HaTh: YTO TpeACTaBIACT co00ii Tpaduk Dymximm y=" \/; , WX CBOJCTBA 1 rpadHKL.
Dymximn y=" \/; , 6,7 VOH3YVH dynxuun y=" \/; , TP N — 9€THOM U N — | TlocTpoeHue rpadukoB byHkmii ¢ o6
4-5 UX CBOMCTBA U HEYETHOM, cBOHcTBA QyHKIMK y=" \/; PallKaTaMH, rpaduecoe PILICHHE yaaiomt
ypaBHEHMH U HEPABEHCTB C pajgHKalaMH. as c/p
rpaduKy Y3 uP3YH YMeTh:  CTpouTh rpadMKd M pelaTh
YpaBHEHUS U HEPABEHCTBA C paJuKaIaMu.
YII3YH
YUHM 3HaTh: TEOPEMbl BBIpAXKAIOIIEE CBOMCTBA | 5 TEOpPEM, BBIPAXKAIOIIUX CBOMCTBA KOpPHS N-i
6-7 CaoficTsa KopHs N-it YOH3YH KOpHs N-# cTeneHu CTENEHH; yHpOLIEeHHE BBIPAKEHUH, O6yuaron
CTeNeHH 11,12 VY3 u P3YH YMerb: 10Ka3bIBaTh TEOPEMBI I:I MIPUMEHSTD HaXO)K,I[eHI/\I‘G 3HAYECHUH ?I/ICJ‘IOBHX ast c/p
WX TIPU YIIPOIICHUH BEIPaKCHUH BEIpXECHUH, COMepKAIIX KOPHH N-i CTETIeHN
YII3YH
YUHM 3HaTh: YTO Takoe BHeccHHe/BhIHeceHHE | [IoHATHE  HMPpAIOHANBFHOTO  BBIPAKCHHS,
IIpeoOpa3oBanune MHOXHTENS TI07]/3a 3HAK paJiiKaja, IOHATHE | OIepalyuy BHECCHUS M BRIHECEHHUE MHOXKHUTEIS
BbIpaKEHUHN 13,14, YOH3YH HUPPaIMOHAIBHOTO BBIPAXKEHUS noj/3a 3HaK panukana, YIIPOILIEHHE
8-9 COJIePKALITIX YMeTb: BBIHOCHTH MHOXHTENIb 33 3HAaK | UPPAIMOHAIBHBIX BBIPAKCHHUH, DPa3IOKeHHE 06
paauKabl. V3 uP3YH paavkana, BHOCUTh MHOXXHUTENb IOJ 3HAaK | HA MHOXHUTEIH, COKpalleHue apooeii yHaor
10-11 HppanuonanbHbie paaukana, yOopouarb — HUppaluoHaJIbHbIE as c/p
YpPaBHEHHUS U VII3YH BBIPAKECHUS, HCTIOJIb3YS CBONCTBa
HEepaBEHCTBA W3BJICUCHUS KOpHA N-  CTemeHH U3
VYII3 JIEHCTBUTENILHOTO YnCiIa
12 Konrpoabsnas pabora 18 VII3
(BxonHast)
13-14 O00011IeHNE TOHSATHS O 19,20 YUHM 3Hath: ompenencHue creneHn ¢ JF0ObM | [loHsATHe CTEIICHU C pauMOHANIbHBIM | KOHTPOJIUP
NIOKa3aTese CTENeH! palMOHaJbHBIM  TOKa3zaTeJeM, IIOHATHE | MOKa3aTesJeM, ONpeJeeHHUs, OTHOCSIMecs K | yromas c/p
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Y®H3VH

HUPPalMOHATIHFHOTO yPaBHEHHUS, OCHOBHBIC

ornepanun BO3BCACHHUA B CTCIICHb, ITOHATHC

METOJIBI pemeHust HPPALMOHATBHBIX | UPPALMOHAIBHOTO YPAaBHEHHS W OCHOBHBIC
Y3 uP3YH YpaBHEHHH METOJIbI penIeHus MPPpaOHATBLHBIX
YMeTh: NMpeacTaBiATh 3a/IaHHOE BBIPAKEHUE | YpaBHEHUHM; YIPOIIEHHE BBIPAXKEHUH CO
VII3VH B BHUAE CTENEHH C  PALUOHAIBHBIM | CTENEHAMM, HAXOKIACHHE 3HAUEHUH YMCIIOBBIX
MOKa3aTelIeM, CTENeHb C  JAPOOHBIM | BBIPQXKEHMH CO CTEHEHSAMH W OyKBEHHBIX
IoKa3aTeJleM B BHJIE KOpHS, YNPOLIAaTh | BBEIPAXKEHUM €O CTENEHSIMU MpPU 3aJaHHBIX
BBIDQKEHUSI ~ COJEpXKallie CTENeHH C | 3HAaYCHUAX MepeMEeHHOI
JIpOOHBIM IOKa3aTeneM
YUHM 3Hath: onpejeNeHne CTeneHHoM (yHKuuM, | Dckusbl rpaduka cTeneHHo QyHKIuu Y =X"
cBoiictBa QyHKIMM Y=X', T€ I — moboe | s T06Oro palHoHATLHOTO MOKa3aTes I:
YOH3YH JIECTBUTEIILHOE YUCIIo, CBOMICTBA 1. 1pu YeTHOM HaTypaJbHOM 3HAYCHUH
CTETIeHHOMN ¢$yHKIMH, Teopemy 0 I rpaduk MOXOX Ha mapabony, a Ipu
Y3 uP3YH TIPOM3BOTHON CTETIEHHON (hyHKIHN, He4YeTHOM, OompmieM dwem 1,— Ha
(hopMyy IS WHTETPHPOBAHUS CTEIIEHHOU KyOmdeckyro mapaboury;
VII3VH hyHKIIH 2. TpWM  HEYCTHOM  OTPHUIATEIEHOM
CrenieHHbIe HYHKIHH, . .
15-16 X CBOHCTEA 1 YMerp:  cTpouTh  TpadUK  CTCIIEHHOH LEJIOM 3HAueHHWH [ TpaduK MOXOXK Ha
rpaduH VII3 ¢yHKIIMM 1A JI000TO  PAIMOHAIBEHOTO ruIepooITy, a Mpyu YETHOM COCTOUT KaK
MoKasaTenst [, WCCIEeNOBaTh CTEHEHHYIO OBl u3 2-x BeTBEH
21,22 (YHKIMIO Ha YETHOCTb, OTPaHMYEHHOCTB, THIEPOOIIBI, CHMMETPUYHBIX O6yuator
MOHOTOHHOCTb M JKCTPEMYMBI, COCTABJISATH OTHOCHUTEJIBHO OCH Y, as c/p
YpaBHEHHUS KacaTeJIbHOH, HaXOJIUTh 3. OpuU  TMOJIOKHUTEIBHOM  JIPOOHOM
HauOoJbIlee ¥ HAaUMEHbIIee 3HAYCHUS 3HauYeHUU [ TpapuK IOXOXK Ha OIHY
17 Konrtponsnas pabora
25 (yHKIMM Ha TPOMEXYTKE, C MOMOUIBIO BETBb napabosl, KOoTOpas

Nel

MPOMU3BOIHOM, BEIYHCIATH IIEPBOOOPA3HBIC |,
MHTETPAJIbI U IIOMAAN TIOCKUX (Guryp

OpPHEHTHpOBaHAa BBepXx mpu [>1 u
BrpaBo —pu 0<r<1,;

4. mpu  OTpUIATETHHOM  JIPOOHOM
3HAYeHUH [ TpauK IOXOXK Ha OAHY
BETBb I'MIIEPOOIIBI;

5. rpaduk mobo# cTemeHHON (QyHKIIH
IpoxouT yepes3 Touky (1; 1).

OCHOBHBIC [IEIIH: CO31aTh yCJIOBUA yHalllUMCH JJIs:

Metoa koopauHat B nmpocrpancrse (15 4.)

CDOpMI/IpOBaHI/IS[ HpC,E[CTaBJ'IGHI/Iﬁ (6] HpHMOYI‘OHBHOﬁ CHUCTEME KOOpANHAT B IPOCTPAHCTBE, O KOOPAUHATHOM W BEKTOPHOM METOJAAX PCHICHUS HpOCTeﬁH.IPIX 3aaa4.
OBHaZ[eHI/IH YMEHUEM NPUMCHATH KOOpI[I/IHaTHHﬁ u BeKTOpHHﬁ MCETObBI K PCHICHUIO 3a/1a4 Ha HAXOXKXIACHUC NJIMH OTPE3KOB U YTJIOB MEXKAY IPSAMBIMU U BEKTOPAMHU B IPOCTPAHCTBC.
OBJ'IaZ[GHI/IH YMCHUEM NPOBOJUTL JOKA3ATCIbHBIC PACCYKACHUS B X04€ PCHICHUA CTCPECOMETPUICCKHUX 3a1a.

17

ITonsarue BexToOpa B
MPOCTPAHCTBE

26

YHUHM

3HaTb: OIpeEIEeHHs BEKTOPa, HYJIEBOTO
BEKTOPa, KOJUIMHEAPHBIX, COHANPABICHHBIX
Y IIPOTHBOIIOJIOKHO HAIPABIEHHBIX, PABHBIX
BEKTOPOB

YMeTh: pacrio3HaBaTh HA YEPTEKE
KOJUIMHEaPHBIE, COHANIPABIICHHBIE,
MIPOTHBOIIOIOKHO HANPABICHHBIE BEKTOPHI,
JIOKa3bIBaTh PABEHCTBO BEKTOPOB HA
OCHOBAHMH ONPEJICJICHHs]; peIlaTh 331a4n

BBeectu onpeneneHue BEKTOpa B
POCTPAHCTBE, 0003HAYCHHS BEKTOPA, €0
JUIAHBI, TIOHATUE HYJIEBOT'O BEKTOPA,
KOJUIMHECAPHBIX, COHAIIPABJICHHBIX U
TIPOTUBOIIOJIOKHO HAIIPABJICHHBIX BEKTOPOB,
PpaBHBIX BEKTOPOB
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YUHM 3Harb: [IpaBuna TpeyroapbHUKA U Bsectu npaBuiia TpeyroyJbHUKA U
Y3uP3YH rapasiesiorpaMMa CJI0KeHHUSI BEKTOPOB B rapasuiesiorpaMma ClI0KeHHS JBYX BEKTOPOB,
MPOCTPAHCTBE, IEPEMECTUTEIBHBIN U pPaccMOTPETh IIEPEMECTUTENBHBIN 1
CriosKeHie i COYETaTEeNbHBII 3aKOHBI CIIOKEHUSI, 1Ba COYETaTEeNIbHBIN 3aKOHBI CIIOKEHUS BEKTOPOB
27,28 cnoco0a IMOCTPOSHHS Pa3HOCTH OBYX B IIPOCTPAHCTBE, BBECTH IMOHATHE Pa3HOCTH
BBIYMTAHUE BEKTOPOB. ®poHTaNE
18-19 BEKTOPOB, TIPABUIIO CJIOKECHUS HECKOIBKIX BEKTOPOB, PACCMOTPETH IPABUIIO .
YMHOXEHHE BEKTOpa HBII o1poc
Ha YHCIO BEKTOPOB B IPOCTPAHCTBE, IPABUIIO MHOTOYTOJIbHUKA HaX0XKJICHHUS CYMMBI
' YMHOJXCHHS BEKTOPA Ha YHCIIO U OCHOBHBIE | HECKOJLKHX BEKTOPOB; ChopMyInpoBaTh
CBOMCTBA 3TOr0 ACUCTBUS MIPABUJIO0 YMHOKEHHS BEKTOpa Ha YUCIIO U
YMeTh: NpUMEHSTh U3yUeHHbIE IPaBUIIA U paccMOTpeTh OCHOBHBIE CBOMCTBA YMHOKEHUS
3aKOHBI IIPH peUIeHUH 3a1a4 Tuma 327-354 BEKTOpa Ha YUCIIO0
OKT0pb YUHM 3HaTh: onpeseneHre KOMIJIaHAPHBIX
Y3uP3YH BEKTOPOB, IIPU3HAK KOMIIJIAHAPHOCTH TpeX
BEKTOPOB U NPABUIIO MTapaJlIeIeuneaa Cdopmynupoats oTpezieTIeHUE
CJIOKEHUSI TPEX HEKOMILTaHAPHBIX KOMIUIAaHapHBIX ~ BEKTOPOB,  PacCMOTPETh
BEKTOPOB, TEOPEMY O PAa3JIOKEHHH BEKTOpa | MPH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB,
10 TPEM HEKOMIUTaHApHBIM BEKTOPaM MIPaBWJIO TApaJUICIICIIUNEAa CIOKCHUS Tpex
KommnanapHsie CamocT.
20-21 BEKTODLI 2,3 YMeTh: TOKa3bIBaTh MPU3HAK HEKOMITJIAHAPHBIX BEKTOPOB; BBECTH IOHSITHE aGota
P KOMIUTAHAPHOCTH TPEX BEKTOPOB, TEOPEMY O | Pa3JIOKECHUS BEKTOPA 1o Tpem P
Pa3I0kKeHUH BEKTOpa 110 TpeM HEKOMIUTaHapHBIM BEKTOpaM, U3YUYUTh
HEKOMIIJTAHAPHBIM BEKTOpaM; YMETh TEOpeMy O Pa3JIOKEHUM JTI000Tro BEKTOpa IO
MIPUMEHSTh N3yUEHHBIN TeOpeTUIECKUH TpeM JaHHBIM HEKOMIUIaHAPHBIM BEKTOpaM
Marepua Mpy peleHny 3aaa4 Tuna 356-
366
YUHM 3HaTh: MOHATHE MPSIMOYTOIBHOM CHCTEMBI
OOBsACHUTH, Kak 3aJaeTcsi MPSIMOYTOJIbHas
YOH3 KOOpAWHAT B MPOCTpPaHCTBE, (HopMyIy
chUcTeMa  KOOpAMHAaT B  IIPOCTPAHCTBE,
Y3uP3YH Pa3JOKEHUs] MPOU3BOJIBHOIO BEKTOpa IO
o0paTHTh BHHMaHWE HA OOO3HAYECHHUS WU
i3 TPEM KOOPAMHATHBIM BEKTOpaM; IIOHSATHE N
. Ha3BaHUS OCeH KOOpPAMHAT B IPOCTPAHCTBE,
VII3VH KOOpJIMHAT BEKTOpa B JIaHHOH cucTeme
COTIOCTaBUTh 3TH 0003HaueHUs c
KY KOOpJWHAT;  MOHSATHE  paJuyc-BEKTOpa
. COOTBETCTBYIOIINMHU 0003HaUYCHUSIMH
oy MIPOU3BOJIBHOM TOYKH MIPOCTPAHCTBA,
KOOpPAMHAT Ha IUIOCKOCTH; BBECTH IOHSATHUS
JIOKa3aTeNbCTBO YTBEPKICHHUS, 9TO
KOOPIMHATHBIX BEKTOPOB, OOOCHOBaTh U
KOOPAHMHATHI TOUYKH paBHBI . . MaremaTu
N JIOKa3aTh MpaBHjIa JEHCTBUHA HaJ BEKTOPAMU; .
Koopaunaret Touku u | 4,59 COOTBETCTBYIOIIMM KOOpAUHATAM €€ pajunyc 4ye-CKUil
22-24 chopMynUpOBaTh  ONpEAETCHUS  paanyc-
KOOPAMHATHI BEKTOPA. BEKTOpa, a KOOPJIMHATHI JIOOOTO BEKTOpa JUKTaHT

PpaBHbI Pa3HOCTAM COOTBETCTBYIOIIIHUX
KOOpJWHAT €ro KOHIAa M Havaina; (GOpMYJIbI
KOOpAMHAT CEpPeJUHbl OTpe3Ka, [UIMHBI
BEKTOpa uepe3 ero KOOpJAUHAThl U
pacCTOSIHUS MEXKAY IABYyMsI TOUKAMU

YMeTb: CTpOUTH TOYKY IO 3aJaHHBIM €€
KOOpAMHATaM M HAaXOAWUTh KOOPJMHATHI
TOYKH, M300paKEHHOW B 3aJIaHHOI cHcTeMe
KOOPJAWHAT, BBITIOJIHATH )Iel\/’ICTBI/IH Hazg

BEKTODA, paauyc-BeKTopa TOYKY;
paccMOTpETh pelIeHHWe TpexX MPOCTEHIINX
3a/ad, rJie BBIBOAATCS (POPMYINIBI KOOPIUHAT
cepeauHbl OTPE3Ka, JUIMHBI BEKTOPA YEpE3 €ro
KOOpAMHAThl W PAaCCTOSHHUS MEXKIY JBYMs
TOYKaMM; II0Ka3aTb IPUMEPBHl  PELICHUS
CTEPEOMETPUUECKUX 3aJa4 KOOPJAWHATHBIM
METOI0M

13




BEKTOpaMH C 3aZaHHBIMHA KOOpJIAWMHATaMH,
JOKa3bIBaTh YTBCPKACHUE, YTO KOOPAUHATHI

TOYKH paBHBI COOTBETCTBYIOIIUM
KoopauHaTam €€ paguyc BEKTopa, a
KOOPIWHATHl  JIOOOTO  BEKTOpa  PaBHBI

Pa3HOCTSIM COOTBETCTBYIOMIMX KOOPAMHAT
€ro KOHI[a ¥ Havaja; MPUMEHATh H3yYCHHBIN
TCOPETHYCCKUI MaTepuall TpPH PEIICHUH
3agay tumna 401-440

YUHM 3HaTh: MOHATHE YIJIa MEXAY BEKTOpPaMU U BBectu noHATHE yrila MeEXAY BEKTOPaMHU,
YOH3 CKaJIIpHOTO IIPOU3BECHUS BEKTOPOB, copMupoBaTh IpeAcTaBleHne 00  yrie
Y3uP3YH (hopMyiTy CKaJSIpHOTO ITPOU3BECHUS B Me3Kly BEKTOPaMU 1 O MEPHEHAMKYIAPHOCTH | /o
VII3VH KOOpJAMHATaxX U CBONCTBA CKaJISIPHOTO JIBYX BEKTOPOB, BBECTH IOHSTHE CKaJISIPHOTO N
CkasapHoe MPOU3BEACHHUS; TIPOU3BEACHUS IBYX BEKTOPOB Kak | o KA
25-27 TIPOM3BEICHUE 10,11,12 YMeTbh: BEIUUCIATE CKATISIPHOE MPOU3BEACHNE WX JUIMH Ha KOCHHYC YIJa AHKTAHT,
BEKTOPOB MPOU3BEACHNE BEKTOPOB U HAXOIUTh YOI MEXIy HUMH (00paTUTh BHUMAaHHE yJalluxcs, 6
MEKIy BEKTOPAaMH I0 MX KOOPIUHATAM; YTO CKAJSIPHOE IPOU3BEICHHE €CTh HYHCIIO), © yqa/ron_{a
penIaTh 3aJady Ha BEIYHCIICHHE YTIIOB paccMoTpeThb pUMep MIPUMEHCHHUS 1P
MEXKAY OBYMSI IPSIMBIMHE, MEXy IPSIMOH 1 CKaJISIPHOTO TIPOW3BEICHUS B (pU3MKE; BBECTH
IJIOCKOCTBIO MOHSATHE HAIPaBJIIIONIETO0 BEKTOPA NPSIMOH.
YUHM 3HaTh: MOHATHE ABUXEHUS IPOCTPAHCTBA, BBecTn noHsiTMe 0TOOpaXkEHHs MPOCTPAHCTBA
YOH3 OCHOBHBIC BUJIbI JBHKCHUM Ha cebs, JoKa3aTh, UTO IIEHTPAJIbHAS, OCEBasl,
28-30 TpiKenms oy YMeTh: 10Ka3ath, 4TO [EHTPaIbHAS, oceBad, | 3epKalbHAL CHMMETPUH (moka3aTenbCTBO c OO6yuaromg
16,17 3epKaJIbHAasl CAMMETPUH U apajlleIbHbII MOMOIIBI0 KOOPJAWHAT) M  MHapasieabHBIN as c/p
MIEPEHOC SBIAIOTCS ABMKCHUAMU; PEIIaTh HnepeHoc  (I0Ka3aTeNbCTBO C  MOMOIIBIO
3amauu tumna 478-489 BEKTOPOB) SBISIFOTCS ABIDKCHUSIMUA
31 KourpoabHas padora 18 YII3
Ne2
IMoka3areabHas u Jorapupmudeckas pyukuuu (24 4)
YUHM 3HaTh: oIpesiesieHHue MOKa3aTeIbHON
(yHKIMH, ee CBOWCTBAa;, TEOPEMBl Ha
YOH3YH KOTOpBIX ~ 0a3upyeTcs TEOpHsl pelIeHHs .
IToxa3zarenbHas [I0Ka3aTeJIbHbIX YPABHEHUM U HEPABEHCTB OHRCHGHGHHC nokasate Lol dyniiuau, ee
32-33 ¢ynkuys, ee ceoiicta | 19,23 V3 u P3VH YMerb: cTpouTh rpaduKy IMOKa3aTelbHbIX CBOHCTBA M TCOPEMBI Ha KOTOPbIX (asup yered Obyuaiom
1 rpaduK (YHKIMH, TPUMEHSTH CBOMCTBA  (hyHKIM TEOpHsI PEIIeHHs MOKa3aTeIbHBIX ypaBHEHHH asi c/p
. 1 HEPaBEHCTB
VII3VH [P CpPaBHEHUM CTENEHEH, HCCiIel0BaHUU
(yHKIIMM HAa MOHOTOHHOCTH, pPELICHUH
ypaBHEHHH M HEPABEHCTB
YUHM 3HaTh: OIIpEeCIICHUE nokasatenbHoro | IloHsThe mNoOKa3aTeNbHOTO ypaBHEHHA, 3
YpaBHEHU], METOBI pelIeHus | METo/la pPelIeHus MOKa3aTeIbHbIX ypaBHEHHH
HoKasaTeabHbE YOH3YH MOKa3aTeIbHbIX YPaBHEHU (pynxunonansHO-rpaduyecknii meron, merox | Konrpomu
34-35 ypaBHeHNA 24,25 YMeTh: pemaTh MoKa3aTeIbHbIE YpaBHEHUS, | YpaBHUBaHHUS IOKa3aTelel, METOJ]] BBEACHHS | pyromas
Y3 uP3YH IIPUMEHSISI U3YYEHHBIE METObI HOBOH ITepEeMEeHHOH ) c/p
YII3YH
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36-37 26, YHHM 3HaTh: OIIpeIeIICHUE mokaszaTeabHOro | IToHsATHE  MOKa3aTeJhbHOI0  HEPaBCHCTBA,
Hos6pb HEpaBeHCTBa, TeOpeMy, Ha  KOTOpPOH | Teopema, Ha KOTOpOH OasupyeTcs pelieHue
ITokazarenbHbIe 6 YOH3VYH OasupyeTcss ~ pelieHWe  IMOKa3aTelIbHBIX | MOKa3aTEeNbHBIX HEPaBEHCTB, pemenne | OOyuaroi
HEpaBEHCTBA HEPABEHCTB MI0Ka3aTeIIbHBIX HEPABEHCTB asi c/p
Y3 uP3YH YMeTh: MpUMEHSTh TEOPEMY IPH pEIICHUH
MOKA3aTEIbHBIX HEPABEHCTB
38 KonrpoabHuas padora 7
Ne 3
YUHM 3HaTh: ompeneneHue Jjorapupma, noustus | [lonsrue ynorapudma, ocHOBHBIE (HOPMYIIBI U
JIECATHYHOTO U HaTypaJbHOIO JIOTapU(PMOB, | OCHOBHOE  JIorapuMHUUECKOE  TOXAECTBO, Martemars
YOH3YH o003HaueHHs1 JIOTapu(MOB, ONpEACICHHE | BHIYUCICHHUE JIOTAPH(PMOB OT 3aJaHHBIX YHCEII o
39 Ionsitue nmorapugma . YecKuil
8 oreparyy JorapuMUpOBaHUS U BBIpOKECHUN
YMerb:  BBIUMCHATH  JIOTapu(MBI  OT JIKTATT
3aJJaHHBIX YHCEeJ ¥ BBIPAKEHUIl
YUHM 3HaTh: ompexneneHue sorapupmuueckor | [lonsarue norapupmuyeckoit QyHKuMM, ee
¢yHKINH, CBOHCTBa GbyHKIMN B | cBOiicTBa M TpaduKM B 3aBUCHMOCTH OT
- YOH3YH 3aBUCHMOCTH OT OCHOBaHUs Jorapupma OCHOBaHHS Jorapudma, HOCTPOCHHE U YTCHHUE 6
40-41 <I>yH1<qu/my— 092X, ce 9,13 YMeTh: cTpouTh W UHMTaTh TpadukH | rpadukoB  orapudMUUYeckod  (QYHKIUH, Obyuaiom
CBOICTBa U TpaduK . as c/p
VY3 uP3VH norapupMudeckod  QYHKIUM, HAXOOUTHh | HAXOXKICHHE HAWOONBIICTO M HAWUMEHBIIETO
HanOonpllee W HAaWMEHBIIEE 3HAYCHMS | 3HAYCHUS (QDYHKIUH Ha 33JaHHOM IIPOMEXKYTKE
()YHKIIMH Ha 33laHHOM IPOMEXYTKE
YUHM 3HaTb: OCHOBHBIE TEOpeMbl, Bblpaxkatouiue | Teopembl: JorapudM NpOU3BEICHUS JBYX
cBOWcTBa  Jorapu(MoB, OTIpeJICNICHNUS | TIOJNIOKUTENBHBIX YHCEeJl, YacTHOTO, CTENEeHH,
YOH3YH onepanuit norapupMUpOBaHHUs W | paBeHCTBa JIBYX JIOTapu(MOB, TIOHSTHE
MOTEHIPOBAHHMSI, TTOHATUS JIPOOHOM YacTh | APOOHOM 4YacTH W MAaHTUCCHI JECATHUYHOTO
Y3 uP3YH W MaHTHUCCHI AECATUYHOTO JIorapudma jgorapupma; npumeHeHue TeopeM npu | KoHrponm
42-43 Cgoiicta siorapupmor | 14,15 YMeTh: 0Ka3bIBaTh OCHOBHBIE TEOPEMBI, | BBIYUCIEHUH  JIOTapU(PMOB,  VIOPOIICHUW | pyromIast
VII3VH BEIpAKAIONINEe  CBOICTBa  Jorapu(MOB, | JOTapu(PMHUIECKUX BBIPAKCHUH, pPEUICHUU c/p
NPUMEHSATh CBOWCTBA JIOTapU(MOB TIPH | JIOTapUPMUUECKIX YpaBHEHUH
Y113 BEIYUCIICHUH  JIOTApU(MOB,  YIPOUICHHU
Jorapu()MUYECKUX BBIPAXKEHHUH, pPELICHUH
norapu(MUIECKUX ypaBHEHUH
YUHM 3HaTh: ompenereHne Jorapupmudeckoro | OmpenencHue Jorapu(pMHUIECKOTO
YpaBHEHHs, TEOpEeMy, NPHMEHIEMYIO IpH | yPaBHEHHs, OCHOBHBIE METOABI PEUICHUS
YOH3YH peuieHun JIorapu(MUUECKUX YpaBHEHUH, | JOrapupMHUYECKUX YPaBHEHMM:
OCHOBHEBIE METOJIBI peuienus | GyHKUMOHATBHO-TpaQUIECKUH, METO
N . | OOyuatoi
44-45 Jlorapudpmudeckue 16,20 Y3 uP3YH JorapupMHYECKUX ypaBHEHUH MOTEHIIMPOBAHUS, METOA BBEACHUS HOBOM
YpaBHEHHUS YMeTh: IPAUMEHATh PAaCCMOTPEHHBIE METOMBI | MIEPEMEHHOH, METO I JIoTapu(pMUPOBAHUS an c/p
VII3YH pu pelieHuu Jorapru(pMUIECKUX
YpaBHEHUM
YII3
46 Kourpoabuas padora | 21 VII3
Ne 4
47 Jlorapudmuueckue 22 YUHM 3HaTh: ompexaenenue sorapupmudeckoro | Ompenenenue JI0rapu(MHUUECKOTO
HepaBeHCTBA HEpaBEHCTBA, TEOpEMy Iepexoja OT | HEPaBEHCTBA,  TeopeMa  Iepexoja  OT
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YOH3YH norapuGMuIEcKoro HEpaBEeHCTBA K | JorapupMu9IecKoro HEpaBEHCTBA K
PaBHOCWIIBHOI €My CHCTEME HEPaBCHCTB pPaBHOCHIBHOI €My CHCTEME HEPaBEHCTB,;
Y3 uP3YH YMerTsb: MIPUMECHSITh pacCMOTpEeHHYIO | IpUMEHeHHe  TeopeMbl  npu  pemeHnd | OOygarorr
TeopeMy TpH pEINIeHUH JorapupMudecKkux | JorapuGMHUUECKUX HEPABEHCTB U CHCTEM ast c/p
YII3YH HEpaBEHCTB JIOTapU(PMHIECKIX HEPABCHCTB
48 ITepexon k HOBOMY 23 YVUHM 3uate: Popmyny mepexoma oT jorapupma | Dopmyna mepexona ot orapudma 1Mo OTHOMY
OCHOBaHHIO [0 OJHOMY OCHOBAaHHMIO K JOTapupMy IO | OCHOBAaHMIO K JIOTapupMy MO JIpyromy
Jorapugpma YOH3YH JPYyrOMYy OCHOBAHWIO W 4YacTHBIE CJIydad | OCHOBAHHMIO M YAaCTHBIE CIy4au 3TOi (HhopMyIibl
3TOH (HOPMYJIBI
YMeTb: HCHoNb30BaTh 3Ty (GOpMYIy Ipu
peuieHu: JorapuMUIECKUX ypaBHEHHH H
HEpaBEHCTB.

49-50 JuddepennupoBanue YUHM 3HaTh: UYTO Takoe uuciao e, mnoHsaTue | Ilonarus yuca e, 9KCIIOHEHTHI,
HoKa3aTeabHOI u | 27,28 3KCIIOHEHTHI, CBOMCTBAa (QYHKIMU y=e”, | HarypanbHOro snorapudma, Gpyukuuu y=Inx,
JOTapUPMIIECKON YOH3VH hopMymBI UG hepeHIpPOBaHUS u | TpaduKu , CBOWCTBa, (bopmybt
¢byHKIIH MHTETPUPOBAHNUS ¢$yHKIUH y=e", | mubdepeHInpOBaHU W  HHTETPUPOBAHUS

VY3 uP3VH OlpeNieNicHHe HaTypaiabHOrO Jorapudma, | ymkmmit  y=e*, y=Inx.. Haxoxnenune | Konrponn
¢yskumn y = Inx, ee cBoiicTBa M TpaduK, | MPOU3BOIHBIX, MHTETPAIOB byHKIMH, | pyromas
VII3VH hopMymBI IudpepeHITIPOBAHUSL U | comepxamux e, Inx, pemenne ypaBHeHWHS, c/p
UHTETpUpOBaHus QyHKIMH y=Inx, HEpaBEHCTBA W 3aJadd HA BBIYHCICHHE
y=a", y=log,x wiomane  Guryp M KacaTelnpHYIO
YMerb:  HaxXOOWTh  NPOU3BOJHBIE W | NPUMEHEHHEM 3THX GopMyin
uHTerpassl QYHKIMH, conepxammx e, Inx
51 Konrpoabnas padora 29 VYII3
Ne §
Huannap, konyc, map (16 ypoko)
OCHOBHBIE 1IEH: CO3/1aTh YCIOBHS yJIaIIUMCS JJIS:
@®opmHUpoBaHHMS NPEACTABICHUH O TelaxX BpaIleHH: [MIMHIPE, KOHYyca, yCeUeHHOTo KOHYca, cepsl U Imapa.
OBnaieHss yMEHHEM HaXOMTh IUIONIAIU TOBEPXHOCTEH Tel BpalleHHs.
OBguaieHNs HABBIKAMH PEILICHUS 3a]]a4 Ha MHOTOTPaHHHUKH U Tella BpalleHUsl.
OBgulaieHNs yMEHHEM MIPOBOIUTh J0KA3aTeNbHbIE PACCYKCHHUS B X0JI€ PEIICHUS] CTEPEOMETPHUYECKUX 3a/1a. .
YUHM 3HAaTh: MOHATHA IIIHHAPHYECKON
Y3uP3YH MTOBEPXHOCTH, ONpE/IeTIeHNe IWINHPA, €T .
Beectn TOHSTHUS LMJTHHPUYECKO I
VII3YH 3JIeMEHTHI (OOKOBasi TIOBEPXHOCTH,
NOBEPXHOCTH, LWJIMHIpAa W ero siaeMeHToB | Dponranb
30 OCHOBaHUs1, 00pa3yoIIUe, 0Ch, BBICOTA, o
(boxoBas TIOBEPXHOCTH, OCHOBaHUS, HBIN
Hexabpn pannyc); GOpPMYIIBI U BEIYUCICHHS
52-54 Humuanp o . . o0pasyromue, och, BBICOTa, PANyC), BEIBECTH ompoc,
4.5 Iomanaei 00KOBOM U ITOTHON
. Ha OCHOBE OIpeAeeHus INHApa GopMyity | oOydaromia
MOBEPXHOCTEH IMIIMHAPA .
OOKOBOI TIOBEPXHOCTH, a TaKxke (opMyIy a.c/p
YMeTb: NPUMEHSTh U3y4eHHbIE (POPMYJIIBI .
N TIOJTHOM OBEPXHOCTH IIMIIMHPA
JUISL pellieHus 3a1a4 110 JaHHOH TeMe ,
pemaTh 3aqauu trmna 521-546, 601-608
YUHM 3HaTh: MOHATHA KOHMYECKOH TIOBEPXHOCTH, | BBecTH MOHATHS KOHWYECKOH IOBEpPXHOCTH, | Maremaru
55-57 Komnve Y3uP3YH Ompe/ieNieHne KOHYCa, €ro AJI€MEHThI KOHyca W  ero DdJeMeHToB  (OoxoBas Yye-CKUn
y 6,7,11 VII3 (60KOBast MOBEPXHOCTh, OCHOBAHUE, TOBEPXHOCTb, OCHOBaHHE, BEpIINHA, JIUKTaHT
BepIIMHA, 00pa3yoIne, OCh, BHICOTA), obOpasymomme, OChb, BBICOTA), BBIBECTH Clp
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YCEUYEHHOTO KOHYyca; (OPMYIIBI IS
BBIYHCIIEHUS IIJIOIael OOKOBOM M IMOJIHOM
MMOBEPXHOCTEH KOHYCa ¥ YCEUCHHOTO KOHYca
YmMers: pemars 3agaun tumna 547-569

(hopmyIy aiist BEIYHUCICHYSI OOKOBOM U TIOJTHOM
MOBEPXHOCTeH KOHyca, cdopmupoBaTh y
yyaluxcss IMPeACTaBIeHHEe O TOM, HYTO
yCEYEHHBI KOHYC — 3TO 4YacTh MOJIHOTO
KOHYyca, 3aKIIFOUCHHAS MEXIY ero
OCHOBaHMEM M  CEKylleld  IUIOCKOCTBIO,
MapajuieIbHOW OCHOBAHUIO

YUHM 3HaTb: omnpeseeHus cepsl, apa, MoHsTHe | Bectw moHsATHSs cdepwl, mapa ©u  UX
Y3uP3YH YpaBHEHHUSI IOBEPXHOCTH B IIPOCTPAHCTBE, 9JIeMEHTOB  (LEHTp, paamyc, JHaMeTp),
VII3YH ypaBHeHHe cepbl BHIBECTH YypaBHeHHE cdepbl B 3aJaHHOU
VII3 Ywmers: pemrats 3anaun Tana 590-600, 619- | npsiMoyrosbHO# cucTteMe KOOPIHMHAT, | /o o u
628 paccMoTpeThb B3aUMHBIE ciry4au
58-61 Coepa 12,13,14,18 pacrionoxxeHus cepsl U MIOCKOCTH, TEOPEMBI ;{:IZ
0 KacaTembHOM  IUIOCKOCTH K  cdepe,
. | IUKTaHT
MIO3HAKOMHUTh  yJamuxcs ¢ (GopMyJoi
wromany cepsl, HAy9UTh PEIIaTh 3aAaYH IO
IAHHOU TeMeE
oy YmMerb: pemats 3agaqu tumna 630 - 646 3akpenuTh B IPOLECCE PpEUIeHHs 3anad
Pemenue 3anau
62-66 19,20,21,25, MOJIY4YCHHBIC 3HAHUS U HABBIKU
26
KontponbsHnas padora 27 VII3
67 Ne 6
Hurerpaa (114)
68-72 [lepBooOpasnas u SuBape YUHM 3HaTh: TOHATHE MEPBOOOPA3HOH, GOpMYIIBI
HEOIpeIeIICHHBIH 15,16,17,18, JUI OTHICKaHUS TEPBOOOPA3HBIX, IPaBHIIA
UHTErpa 22 YOH3YH OTBICKaHMs TIepBOOOpa3HBIX; ompernencHue | [loHATHE MEPBOOOPA3HON, HEONPEHEICHHOTO
HEOIIPENeICHHOTO  HMHTerpayia, TaONuIly | MHTerpama, TpaBwjia IS OTBICKAHUSA
Y3 uP3YH OCHOBHBIX HEONPEAENCHHBIX HMHTETPAJOB, | MEPBOOOPA3HBIX, TNpaBHJa HHTETPUPOBAHMA,
MIPpaBUJIa HHTETPUPOBAHUS (GbopMyIbl IS OTBICKAHMSI TIEPBOOOPA3HBIX M
VII3YH YMeTh: 10Ka3bIBaTh, YTO (DYHKIHUS SBIACTCS | HEONPEICNEHHBIX MHTErpajoB; HAX0XKICHHE
MepBOOOPA3HONM, HAaXOAWTh  MHOXKECTBO | MHOXKECTBAa IE€PBOOOPA3HBIX [UIA 3aJaHHOU
nepBooOpa3HbIX Il 3aAaHHOM (YHKUUH, | (QYHKIMH, pelIeHHe 3a/Jad IO HAXOXKISHHIO
HaxOAMTh IIePBO0Opa3HyIo, rpaduK KOTOPOH | MepBOOOpa3HOM, rpaduk KOTOPOH MPOXOIUT
MPOXOANT Yepe3 3a/laHHyI0 TOUKY, HAXOJUTh | Yepe3 3a/laHHyI0 TOUYKY, peIleHHEe 3a/ladd I10
HEOIpPENENeHHbI  MHTErpana, HUCHONb3ysl | HaXOXKICHUIO HEONPEAEICHHbBIX HHTErPAIOB
NpaBWjla WHTETPUPOBaHUS W TaOnuiy
OCHOBHBIX HEONPEAEICHHBIX HHTETPAJIOB
73-77 OnpeneneHHbIN 23,24,25,29, YHHM 3HaTh: MOHSATUE ONPEACNICHHOr0 UHTErpajia, | 3 3ajayd, MNOpPUBOJSIINE K  MOHSTHUIO
HHTETpal 30 TEOMETPHUYECKU ¥ (DU3WYECKHI CMBICK | OTPEAEICHHOTO HWHTETpaja: O BBIYUCICHHU
YOH3VYH OIIPEJEIIEHHOTO UHTETpaa, ¢dopMyiTy | TUIOmAAM  KPUBOJMHEWHOW  Tpamenuw, o
Hrrorona-Jleiionunma. BBIYHCIICHUN MaccChl CTEpKHS, 0
Y3 uP3YH YMeTh: BBIYUCIIATD ONPEJEIICHHBIN | NepeMEIIeHUU TOYKH, TIOHSATHE
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HHTErPal, BBIYUCIATH IUIOIIAANM IUIOCKHX | OMPEACICHHOrO HHTErpana, bopmyity
VII3VH duryp ¢ momompio  ompeaeneHHoro | Heiorona-JleitOuumma. Brrancnenne
HHTErpaa. OIPEICIICHHBIX HHTErPAIOB, IJIOIIAIH
VII3 IJIOCKUX (UTYP C TOMOIIBIO OTPEICIICHHOTO
HHTErpaa.
78 KourpoabHas padora 31 VII3

Ne7

OcHoOBHBIC IIEeJIN:
®DopMHpPOBaHHeE MEPBUYHBIX MPeICTABIEHUIT 0 KOMOMHATOPHBIX 337a4aX, CTATHCTUIECKAX METOAaxX 00paboTK HH(pOpMANNH, He3aBUCUMBIX IOBTOPEHHUI UCTIBITAHUI B BEPOSATHOCTHBIX

3alaHUAX.

DJIeMeHTBI TEOPUH BePOSITHOCTEl U MaTeMaTnyeckoi cratucruky (11 1)

OgiajieHne yMeHHEM NMPUMEHEHHS KJIACCUIECKOI BEPOSITHOCTHOMN CXEMBI, CXeMbl bepHyIUTH, 3aK0Ha OOJIBIINX YHCEI.
Pa3zBuTHe NOHMMAHMS, YTO PEAIBHBIA MUP MOJAUYUHSETCS HE TOJIBKO JETEPMUHUPOBAHHBIM, HO U CTATUCTUYECKUM 3aKOHOMEPHOCTSIM U YMEHUIO UCIIOIb30BATh UX ISl pELICHUS 3a1a4
noBceaHeBHO# xu3Hu (IIMK). Tocne n3ydeHns 1aHHON TEMBbI ydaluecs JODKHBI yMETh UCIONIb30BaTh MPHOOPETEHHBIC 3HAHUS ¥ YMCHUS B IIPAKTHYCCKOU AEATCIILHOCTH
MOBCEIHEBHOMN KU3HU

79-80 CraTtuctudeckas Depaib YUHM KJIaccH4ecKas BEpOSITHOCTHAS CXeMa, 3HAIOT KJIACCHYECKYIO BEPOSITHOCTHYIO CXEMY
00paboTKa TaHHBIX 15 Y3uP3YH BEPOSITHOCTh COOBITHI, TeOMETpHIecKast JUIS PaBHOBO3MOJKHBIX MCITBITAaHUM;
VII3VH BEPOSATHOCTH, PABHOBO3MOKHBIE HCXOBI, 3HAIOT MPABUIIO TEOMETPUIECKUX
Tpe/IeNbHBIHN Iepexos BEpOSITHOCTEH. VICTIONB3yI0T KOMIIBIOTEPHBIE
TEXHOJIOTHH AJIsI CO3JaHus] 0a3bl JaHHBIX.
81-82 IIpocTeiimme 6,7 YHUHM cxeMma beprymm, Teopema beprymm, VYyamiuecs pemaioT BEpOITHOCTHBIC 33124,
BEPOSITHOCTHBIE 33Ja4u V3uP3YH OMHOMHHAIBEHOE pacIpeciicHue, HCIIOJIb3YSl BEPOSITHOCTHYIO cxeMy bepHysuiu,
VII3 MHOTOYTOJIbHUK PacTpeelICHNs TeopeMy bepHyum, nonsTHE MHOCOSpANHUK c/
pacnpedenenus. VIcnonb3yroT ATl pELICHUS P
MO3HABaTENIbHBIX 33J1a4 CIIPAaBOYHYIO
JUTEPATYPY.
83-84 Codyeranus u 8,12 YUHM 00paboTka HH(pOPMAIHK, TAOTUIIBI 3HAIOT MOHATHUS: 0OWUll PO OAHHBIX,
pa3meneHus Y3uP3YH pacnpeeneHus AaHHbIX, rpapukn eblOOpKaA, 6apuanma, KpamHoCcms 6apUAHMbL,
YII3VH pacupeneneHus JaHHbIX, HaclopT JaHHBIX, mabauya pacnpeoenenus, 4acmoma
VII3 YHCIIOBBIE XapaKTEPHCTUKHU, TaOIUIIA sapuanmol, 2papux pacnpeoeneHus Yacmom.
pacrpeseneHus, 4acToTa BapuaHThl, Haxopst yactoty coOBITHS, HCTIONB3YS C/p
THCTOTpaMMa pacipeieneHus, Mo/a, cOOCTBEHHBIC HAOIIO/ICHUS M TOTOBBIE
MeJlaHa, CpeiHee psAa JaHHbIX. CTaTHCTHYECKNE JITaHHBIC, TOHUMAIOT
CTaTHCTHYECKNE YTBEPKIACHUS,
BCTPEUAIONIHMECs B TOBCEIHEBHOM KU3HMU.
85-86 ®dopmyna OnHOMA 13,14 YHUHM CTaTUCTHYECKAs YCTOHYNBOCTH, FayCCOBa 3HarT, rpaduk Kakoi QYHKIIUN HA3bIBACTCS
Herorona Y3uP3YH KpUBasi, aJITOPUTM HUCIIOJIb30BaHU rayccoBOM KpUBOH; alTOPUTM HCHOIb30BAHUS
VII3YH rayCCOBOW KPHBOH B MPHOIMKESHHBIX KpUBOI HOPMAJILHOTO PaclpeneIeHus U

BBIYUCIICHUAX, 3aKOH OOIBIINX YUCETT

(yHKIMH TUTOMIATU TIO/ TayCCOBOM KPHBOH B
MIPUOIMKEHHBIX BEIYHUCICHUSIX, O 3aKOHE
6onpmmx yucen. PemraroT BeposSTHOCTHBIE
3aJ]a4d, UCHONb3YsI 3HAHUS O TayCCOBOM
KpPUBOH, aNITOPUTME UCTIONB30BaHUS KPUBOH
HOPMAJIBHOTO pacIipeieieHus U QyHKIuH
IUIOINAAM NOJ] rayCCOBOM KpUBOH B
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MPHUOJIMKEHHBIX BBIYUCIICHHUSX, O 3aKOHE
OOJIBIIINX YHCE.

87-88 Cry4aiinbie COOBITHS 1 15,19 JlaTh omnpenesieHre OTHOCUTEIBHON YaCTOTHl | YMETh BBIUYUCIATH BEPOSITHOCTh CIIydaifHOTO
HX BEPOSITHOCTH ciaydaitaoro cooertus. ChopmMynupoBaTh COOBITHS MTPH KJIACCUIECKOM ITOAX0]IE
KJIACCHYECKOE OTPECTICHUE BEPOSITHOCTH
CIIy9altHOTO COOBITHS
89 Kontposbnast pagora YII3 VYuaiuecs CBOOOHO TEMOHCTPUPYIOT
Ne8 20 YMEHHE pelaTh 33/1a4i Ha IPHUMEHEHHUE

«DneMeHThI TEOPUU
BEPOSATHOCTEHN U
MaTeMaTH4eCKOM
CTaTHCTUKIDY

3JIEMEHTOB MaTEeMaTHUYE€CKON CTaTUCTUKU U
QJIEMCHTOB TCOPHUHN BepOfITHOCTefI

OCHOBHBIE IIENH: CO3/1aTh YCIOBHS yJaIIUMCS IS
®opmMHupOBaHHMS MPEACTABICHUH O TOHATHH 00bE€Ma MHOTOT'PaHHUKA U TeNa BPaICHNUS.
O0001meHns ¥ CHCTeMaTH3aLNK CBECHNS O MHOTOTPaHHHUKAX U TeJIaX BPAICHHS B XOZE PEIICHHMS 3a/1ad Ha BHIYNCICHHE UX 00HEMOB.
Co3/1aHus YCIIOBHS JUJIS UCTIOJB30BaHMs TP PELICHHH CTEPEOMETPUUECKHX 3a/1ay IUIaHUMETPUUECKHEe (GaKThl U METOJIBI.
OBnajieHHss yMEHHEM NPOBOJUTH JOKA3aTENIbHBIE PACCYXKICHHS B X0/I€ PEUICHUS CTEPEOMETPHUECKUX 3a1a4.

O6bembl Te (17 ypoka)

YUHM 3HaTh: eMUHUIIBI U3MEPEHHS 00BEMOB, BBectu monsTHe 00BEMa TeNa, PacCMOTPETh
MoHstie . KY cBO¥icTBa 00BEMOB; hopMyy 0oObeMa Kyba CBOWCTBAa 00BEMOB, Teopemy 00 oObeMe
VYII3 U MIPSIMOYTOJILHOTO TapaJuleienuIeia HPSIMOYTOJIEHOTO napaJuieNenues1a u | Kourponu
O6Bvem .
90-92 HPAMOYTOBHOTO 21,22,26 Ywmerb: pewats 3aaaun Tuna Ne 647 - 657 ciencTBue 00 o0beMe MpsMOM MNpPU3MBI, | pyro-Iuas
Y OCHOBaHHEM KOTOpOH SIBIISIETCSI c/p
HapaJuiesieInIe 1a .
MIPSAMOYTOJIBbHBIN TPEYTOIbHUK
YUHM 3Hath: (popMynEl 00BEMOB MpsiMON TpU3MB! | M3ydnTh Teopembl 00 oObemMax mnpsmol | Maremaru
93-95 O0BeM mpsMoit 27,28 YOH3 U IATHHIPA MPU3MBl ¥ IHJIHHApPA, BBIPAaO0TAaTh HABBIKA qe-
MpU3MBI U IUIMHApa | Mapr VY3uP3YH pelIeHus 3amad ¢ WCIOJIb30BaHHEM (OPMYIT CKHH
1 YmMeth: pemrate 3agaun Tuma Ne 659 - 672 00BEMOB 3THX TEJL. JIUKTAHT
5,6,7,12,13, YUHM 3Hath: QopMyIE 00HEMOB HAKIIOHHON Pa3bscHUTE yyamumcst BOSMOKHOCTh H
14,15,19 YOH3 IIPU3MBIL, IUPAMU/JIBl U KOHYCA. 11e71eCO00Pa3HOCTh MPUMEHEHUS
O6BeM HaKJIOHHOU Y3uP3YH OTIpeIeIEHHOTO MHTETpaia sl BBIYUCICHUS CamocrosT
96-103 MIPU3MBI, TUPAMUJIBL, KY Ymers: pemath 3aga4uu Tana Ne 674 - 682 00BEMOB TeJ, BEIBECTH (hopMyry 00peMa eJIb-Has
KOHyca yI13 HAKJIOHHOH MPHU3MBI C TIOMOIILIO0 HHTETPaa, pabora
NOKa3aTh NPUMEHEHHUE MOJY4YEeHHBIX GopMyI
IPU PELICHUH 33/1a4.
20,21,22, YUHM 3uath: Gopmynsl oObeMa miapa u wiomaau | BeiBectr GpopMyIibl 00beMa Iiapa u Ion@aim
Amnpens YOH3 cepsl, IIApOBOT0 CErMEHTa, IIAPOBOTO cdepsl, OKazaTh UX PUMEHEHUE IPU Matemari
104-111 O0wem miapa u 2,3,459 VY3uP3YH CJIOSl ¥ ILIaPOBOT'0 CEKTOpA. pelIeHnHt 3a1a4, MO3HAKOMUTh YJalluXcs ¢ ye-cxuit
oAb chepsl KY Ymerb: pemats 3axaun Tuna Ne 710 - 724 (dopMynaMu JUIs BBIYUCICHHUS 00bEMOB
VII3 yacTel 1mapa — IMapoBOro CErMeHTa, FHKTAHT
LIaPOBOT'0 CJI0S U IIApOBOr'0 CEKTOPA.
KY 3HaTh: QopMmynbl oObema mapa u wiomanau | IToBTopuTh 0OCHOBHBIE (OPMYJIIBI OOBEMOB Camoct
112-113 Pewenue 3anau 10,11 Y3uP3YH cepsl, IIapoBOTO CErMEHTa, IIapOBOTO T€J, 3aKPENUTh UX IPUMEHEHHE IIPU PEILICHUU ’
YI13 CJI0sI ¥ IIAPOBOTO CEKTOPA. 3a/1a4, MOATOTOBUTHLCS K KOHTPOJIBHOH paboTe pabora
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YwMerp: penrats 3amaun tama Ne 748 - 760

Kontpoabhas padora | 12 VII3
114
Ne 9
YpaBHeHusi U HepaBeHcTBa. CucTeMbl YpaBHeHH# U HepaBeHCTB (164 )
115-116 PaBHOCUIBHOCTH 16,17 YUHM 3HaTh: ONpeeIeHUs PABHOCUIIBHBIX OnpeneneHus paBHOCUIBHBIX YPaBHEHUI],
ypaBHEHHA YpaBHEHHH, ypaBHEHHsI- CIEICTBUS, ypaBHEHHS- CJIEJCTBUS, HIOCTOPOHHETO KOPHS,
YOH3YH IIOCTOPOHHETO KOPHS, TEOPEMBI O TEOPEMBI O PABHOCUIIBHOCTH YPABHECHU;
PaBHOCWIIBHOCTH YPaBHEHUH, TPUYMHEI npeoOpa3oBaHKe JaHHBIX YPaBHEHHUH B O6yuato
Y3 uP3VH [IOTEPU KOPHEH IPU PELIECHUU YPABHCHUM ypaBHEHHUE- CIEACTBUE, ONPEEICHUE
YMeTh: mpeoOpa3oBEIBaTh JAHHOE TIOCTOPOHHUX KOpHEH a ofp
VII3YH YpaBHEHHE B ypaBHEHUE- CIEACTBUE,
JIOKa3bIBaTh PABHOCHIIBHOCTh YPaBHEHUH
117-118 OO011e METOIBI 18,19 YUHM 3uate: 4 o0mwmx Meroma pemeHus | OOmIue METOABI peUIeHUs ypaBHeHHA: 3aMeHa | KoHTpommn
pelieHus ypaBHEHHI ypaBHEHHIA ypasuenus h(f(x))=h(g(x)) ypaBaeHnem pyroras
YOH3VH YmMers: ucnmonb3oBaTh  paccmorpenusie | f(X)=g(X), METOJ  pa3jioKeHHsT  Ha c/p
METOJIbI IIPH PEIICHUN YPaBHEHUI MHOXXUTEIHM, METOX  BBEICHUS  HOBBIX
Y3 uP3YH HEepEeMEHHBIX, (DYHKIMOHAIBHO- rpadu4ecKuit
METOJ
VII3YH
119-121 Perienue HepaBeHCTB ¢ 23,24,25 YUHM 3HaTh: OTIpeIeNICHUs paBHOCHIBHBIX | [loHATHS: PaBHOCHIIBHBIX HEpPaBEHCTB, Clp
OJTHOI IepeMeHHOI HEpaBEHCTB,  HEPABEHCTBAa-  CJICACTBHS, | HEPAaBEHCTBA- CIIEICTBHS, CHCTEMBI
YOH3VH TEOPEMBl O PABHOCWJIBHOCTH HEPABEHCTB, | HEPABEHCTB,  COBOKYIMHOCTH  HEPABEHCTB.
OTIpEICTICHUS CHCTEMBI HEpaBeHCTB, | TeopeMbl O paBHOCWIBHOCTH HEPaBEHCTB.
VY3 uP3VH COBOKYITHOCTH HEPaBEHCTB [IpumeHeHnne TeopeM O PaBHOCHWIBHOCTH
YMerb:  J10Ka3blBaTh ~ PaBHOCWIIBHOCTH | HEPABEHCTB IPH PpEIICHWH HEPaBEHCTB C
HEpaBEHCTB, pemats HEpaBEHCTBA, | OZIHOMH TIEPEMEHHOH, pELIeHHe CHCTeM |
NPUMEHSS. TEOPEMBbl O PaBHOCHIIBHOCTH | COBOKYITHOCTH HEPaBEHCTB, WppalMOHaIbHbIC
HEpaBEHCTB, pewarb CHCTEMBI U | HEpaBEHCTBA, HEPABEHCTBA C MOAYJISIMU
COBOKYITHOCTH HEpaBEHCTB,
UppalOHaIbHbIE HEepaBEeHCTBa u
HEpPaBEHCTBA C MOJYJISIMH
122-124 YpaBHeHUs U 26,30 YVHM 3HATh. TMOHATUS CHUCTeMBl ypaBHeHHH, | [loHATHE CHCTEMBI ypaBHEHMH, pEUICHUS
HepaBeHCTBa ¢ AByMs | Maii pELICHUs] CUCTEMBbI, PABHOCHIIBHBIX CHUCTEM, | CHCTEMbl YPaBHEHHH, PAaBHOCHJIBHBIX CHUCTEM.
IIEPEMEHHBIMH. 2 YOH3YH OCHOBHBIE METOJIbI PELLIEHUS CUCTEM OcHoBHBIE ~ MeTOmBl  pemieHMs — cucteM: | KoHTpomu
Y3 uP3VH YMeTh: TPUMEHATh HW3YyYCHHBIE METONBI | MOJCTAHOBKH, aITeOpanmdeckoro CIOXKEHHS, | pyromas
125-126 Cucremsl ypaBaenuii | 3,7,8 VII3VH IpPU PEHIEHUH CHCTEM, pellaTh TEKCTOBBIE | BBEICHUS HOBBIX MEPEMEHHBIX, c/p
3a1a4M C TOMOIIBIO CHCTEM YPaBHEHUH rpagu4eckoro, METOJ, YMHOXEHHS, METO]
VII3 JIETICHHUS.
127-129 3anaun ¢ mapamerpamu | 10,14,15 YUHM 3HaTh: YTO TaKOE ypaBHEHME U HEpaBeHCTBO | [loHATHE ypaBHEHMs U HEPaBEHCTBA C
C IapaMeTpaMH W Kak pacCyXJIalioT IIpu | mapamerpaMu. PemieHne ypaBHEHUH U
N OO0yu4atomg
YOH3YH pElIeHNM ypaBHEHUW W HEPABEHCTB C | HEPABEHCTB C ITapaMeTpamMu as c/p
napameTpamu
Y3 uP3YH YMeTh: pemars NpocTeilnne ypaBHEHHS H
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HEepaBEHCTBA C MapaMeTpamu

VII3VH
YII3
130 Kourpoabhas p. Ne 16 mas VII3
10
131-140 3aKIoUNTENFHOE TIOBTOPEHNE Kypca anreOpsl M Hauasl aHammu3a. [10AroToBKa BHITYCKHUKOB K HTOroBoi arrectanuu (10 gacos)
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