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YMK: A.I'. MopakoBud. Anre6pa 1 Hadana maremarudeckoro ananm3a. 10 - 11 kmacc. B 2-x u.: YU.1. YuyeOHuk 175 yqamuxcst 001meo0pa3oBaTeIbHBIX
yupexaeHuii - 11 — e uznanue - M. «MuemosuHa», 2012,

A.T". MopakoBu4 u ap. Anrebpa u Hayasia matematrueckoro ananusa. 10 - 11 kimace. B 2-x 4.: U.2. 3agaunuk mist yqanmxcs 001meo0pa3oBaTenbHbIX
yapexaeHui. - M. «MHemo3uHay, 2012.

I'eomerpus, 10-11: YueOnuk misa oGmeoOpa3oBar. yupexaeHuid: 6a3oBbiii u npoduibnbiil yposau /JI.C.Atanacan, B.®.Byry3os, C.b.Kagomues u ap. — M.:
[Tpoceemenue, 2011

2. llosicHUTeILHAA 3AMUCKA

2.1. HopmaTuBHO-IPaBOBbIE JIOKYMEHTbI.

Pabouas mporpamma pa3paboTaHa Ha OCHOBE (enepaJbHOro KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAApTa CpeaHero (IOJHOro) oO0Iiero oOpa3oBaHHs IO
matemaruke 2004 r., mpuMepHON mporpamMmbl cpeaHero (MOJIHOro) obmero oOpa3oBaHHs MO MaTeMaThke 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 ananmmsa. 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 mkosne Ha 6a30BOM ypOBHE MareMaTHKa IpeJCTaBlieHa ABYMs IpeAMeTaMu: aiareOpa M Hadaja aHaiu3a U reomerpus. Llenap m3ydeHus kypca
anreOppl U HayaJl aHalIM3a — CUCTEMaTHYECKOe M3yueHHE (PYHKUMH KaK BaKHEHIIEro MaTeMaTH4eCKOro 0ObEKTa CpeicTBaMU alreOpbl 1 MaTeMaTUYecKOro
aHaJM3a, PAcKpbhITHE MOJIUTEXHUYECKOIO M IMPUKIAJHOTO 3HAYeHHs OOIIMX METOJI0OB MAaTEeMAaTUKH, CBS3aHHBIX C MCCIEeJOBaHUEM (DYyHKIUM, MOAroTOBKA
HE00XO0AMMOTO anmapara JJisi H3y4eHHs TEOMETPHH U (PU3UKH.
Kypc xapakTepusyercsi cojepKaTelbHbIM PACKPbITUEM NOHATHUH, YTBEP)KICHUH U METOJI0B, OTHOCSIIMXCS K HadyajaM aHajln3a. BeIsBIeHMEM UX MpakTHUECKON
3HauyuMocTHU. [Ipu H3ydeHUr BONMPOCOB aHA/IM3a IIUPOKO MCHOJB3YIOTCS HarJsAHbIE COOOpaKeHHs. Y POBEHb CTPOIOCTU U3JIOKEHUS OMPENENseTCs ¢ yUETOM
00111e00pa30BaTeIbHON HANpPaBIEHHOCTH U3Yy4YeHMsI HayaJl aHajiM3a U COIJIACyeTCsl C YPOBHEM CTPOTrOCTH MPHIIOKEHUIH M3yyaeMoro Marepuayia B CMEKHBIX
JUCHUIUIMHAX. XapaKTepHONH 0COOEHHOCTBIO Kypca SIBJISIETCS] CUCTeMaTn3anus 1 0000IIeHre 3HaHUH yJyalluxcsl, 3aKpeIuIeHue U pa3BUTHE YMEHUN U HABBIKOB,
MOJTyYEHHBIX B Kypce anredpsl, UTO OCYIECTBIISETCS Kak MPU U3y4EHUH HOBOTO MaTepHuasa, Tak U MpH MPOBEJCHUN OBTOPEHMSL.
VYyaiuecs: cuCTeMaTHYeCcKd U3y4aloT TPUTOHOMETPUYECKHUE, MTOKA3aTENbHYIO U JJorapuPMUUecKylo (QyHKIIMU U UX CBOICTBA, TOXKAECTBEHHbIE MPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX, MOKA3aTENbHBIX M JIOTapU(PMHUUECKUX BBIPAKEHUH M HUX NPUMEHEHHE K PEIIEHUI0 COOTBETCTBYIOUIMX YPABHEHUH M HEPABEHCTB.
3HAKOMSTCS C OCHOBHBIMM MOHSTHSMH, YTBEPXKACHHUSIMHM, anlapaToM MaTeMaTHYeCKOro aHajlin3a B 00bEME, MO3BOJISIOIIMM HCCIENOBAaTh 3J€MEHTapHbIE
(GyHKLIMU ¥ pemaTh MPOCTeHIINe reoMeTpHUecKue, (Pu3nYecKre U Ipyrue NpuKiajHble 3a0a4u.

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

enn:

o (¢opMupoBaHue MpeacTaBJIeHUH O MaTeMaTHKe, KaKk YHUBEPCAIbHOM SI3bIKa HAYKH, CPEJICTBE MOJCIHPOBAHUS SIBICHUH W TPOIECCOB, 00 HUIEAX H
METOJIaX MaTeMaTHKH;

° pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS, MPOCTPAHCTBEHHOIO BOOOpPaKEHUS, AaJTOPUTMHUYECKON KyJIbTYphl, KPUTHUYHOCTH MBIIUIEHUS Ha YpPOBHE,
He00X0IMMOM JIsl 00y4YEeHHMsI B BBICIIEH LIKOJIE IO COOTBETCTBYIOIIEH CHEUATIbHOCTH, B Oy ay1eil mpodeccuoHanbHON AeSITETbHOCTH;

o OBJIa/IeHHEe MATEeMATHYECKUMU 3HAHUSAMHM M YMEHHMSAIMH, HEOOXOTUMBIMUA B MOBCEIHEBHOMN XU3HHU, JUISl M3YYEHHUS IIKOJIBHBIX €CTECTBEHHOHAYUYHBIX
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JTMCLUUIUIMH Ha 6a30BOM YpOBHE, JJIS OIY4YEHHUsI 00pa3oBaHMs B 00J1aCTAX, HE TPEOYIOUINX YriyOIeHHOM MaTeMaTHUYeCKOM MOTOTOBKH;
J BOCIIUTAHUE CPEICTBAMH MAaTEMAaTHKH KYyJIbTYphl JINYHOCTH: OTHOIICHHS K MaTeMaTHKEe KaK YacTH OOIIEYeTOBEYECKOH KYNIBTYpHI: 3HAKOMCTBO C
UCTOpHEH Pa3BUTHsI MAaTEMAaTHUKH, SBOJIIONNEH MaTeMaTHIEeCKUX UIeH, MOHUMaHUs 3HAYNMOCTH MaTeMaTHKH JUI OOIIECTBEHHOTO MTporpecca.
3agauu:
® CHUCTeMaTH3alUs CBEJCHHUH O YHMCIIaX; M3YYECHHE HOBBIX BUJ/IOB YHMCIOBBIX BBIPAKCHHUH M (OPMYJ; COBEpPIICHCTBOBAHHE NPAKTHYECKUX HABBIKOB H
BBIYUCIIUTENILHON KYJIbTYpBI, PACIIMPEHUE U COBEPILIEHCTBOBAHHUE aIreOpanveckoro ammapara, copMupoBaHHOTO B OCHOBHOM IIKOJIE U €r0 IPUMEHEHHE K
PELICHUIO MaTeMaTHYECKUX U HEMaTeMaTHYeCKUX 3a/1ad;
® pACHIMPEHHE U CUCTEeMAaTU3alus OOIIMX CBEACHUH O (YHKUHUAX, MONOJHEHUE Klacca U3y4aeMbIX () YHKIUH, HIUTFOCTPANUs IIUPOTHI IPUMEHEHUs (PyHKITHIA
IUISL OTIMCAHMS U U3YYECHHUS PEATbHBIX 3aBUCUMOCTEH;
® H3y4eHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHNE YMEHUS MPUMEHSTH ITOJTyYCHHBIC 3HAHUS [UIS PEIICHHs IPAaKTHYSCKHUX 3a/1a4;
® pa3BUTHE MPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYKAIOIEM MHPE, COBEPIICHCTBOBAHHE MHTEIUICKTYAIbHBIX U PEYEBBIX
YMEHHI IyTeM 00OTaleHus] MAaTeMaTHYECKOTO S3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIUICHHS;
® 3HAaKOMCTBO C OCHOBHBIMH HJICSIMH U METOJIaMU MaTEMAaTUYECKOTO aHAIM3A.

2.4. MecTo npeMeTa B y4eOHOM ILJIaHe.
N3yuenue kypca maremaTuku B 11 kiacce (0a30Bbii ypoBeHb) paccuntano Ha 140 yacoB u3 pacuéra 4 yaca B HEJEIIO.

2.5. O0mey4yeOHbIe YMEHHS, HABBIKH H CIIOCO0BI e TeJIbHOCTH. Y HUBepPcaIbHbIe yueOHblIe 1eiicTBUs
N3ydenne MaTeMaTUKU B CpEAHEH IIKOJIE AT BO3MOKHOCTD O0YUYAIOMIMMCS TIOCTUYD CICIYIOIIUX PE3YIbTaTOB Pa3BUTHSL:
8 IUYHOCHIHOM HANDAGIEHUU:

1) chopMUpPOBaHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAyKH M OOIIECTBEHHON MpPAKTHKH;

2) chOpMHUPOBAaHHOCTH OCHOB CaMOPa3BHUTHsS M CAMOBOCIHTAHHS B COOTBETCTBHH C OOLICYETIOBCYSCKUMH HPABCTBEHHBIMH EHHOCTSAMH M HJCalaMU
POCCHUHCKOTO Tpa)XAaHCKOTO OOIEeCTBa; TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOH, TBOPYECKOW W OTBETCTBEHHOW JESTENIbHOCTU
(oO6pa3zoBarenbHON, Yy4eOHO-HCCIEA0BATEIbCKOM, MPOEKTHOW, KOMMYHUKATUBHON, MHOM);

3) cpOpMUPOBAHHOCTh HABBIKOB COTPYAHHUYECTBA CO CBEPCTHUKAMHM, JCTHMH CTaplIero M MIIAJIIEr0 BO3PacTa, B3POCIBIMH B 00pa30BaTeIbHOM,
OOIIIECTBEHHO MOJIE3HOW, y4eOHO- HCCIE0BATENIbCKOM, MPOEKTHON U PYTUX BUAAX AEATEIbHOCTH;

4) TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CaMOOOPa30BaHMIO, Ha MPOTSHKCHHHM BCEH JKU3HH, CO3HATEIBHOE OTHOINCHHE K
HENpepbIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCIEHIHOM MpodecCHOHabHON U OOIECTBEHHON AEATENbHOCTH;

5) oco3HaHHBI BBIOOp Oymymieid mnpodeccurt Ha OCHOBE MOHHUMAaHUS €€ I[EHHOCTHOTO COJCPXKAaHHS W BO3MOXKHOCTEH pealu3alud COOCTBEHHBIX
KM3HEHHBIX IUIAHOB; OTHOIICHHWE K MPO(ECCHOHATBHON NEATENbHOCTH KaK BO3MOYKHOCTHM Yy4acTusi B pEIIEHUHM JIMYHBIX, OOIECTBEHHBIX,
roCyJapCTBEHHBIX, 00IIEHAIIMOHATBHBIX TTPOOIIEM;

6 MemanpeoMenmnomM HanpPaeieHuu:

1) yMeHHEe CaMOCTOSTENLHO OMNPEACIATh LEJId W COCTaBIATh IUIAHBI, CAMOCTOSTENLHO OCYINECTBISTh, KOHTPOJIMPOBATH M KOPPEKTHPOBATH
YPOUHYI0O W BHEYPOUHYIO (BKJIIOYas BHEMIKOJBbHYIO) HESATENBHOCTh; HCIOJIB30BaTh pa3IMYHbIE PECypChl Ui JOCTHDKEHHUS Liejel; BbIOMpaTh
yCHEIIHbIE CTPATETHH B TPYIHBIX CUTYaIUSX;

2) yMeHHE TPOAYKTHBHO OOIIAThCS M B3aUMOACHCTBOBATH B IPOIECCE COBMECTHOW JIESATEIBHOCTH, YUUTHIBATh MO3UIHHU JPYroro, 3hdexTuBHO
paspemiaTh KOH(IJIUKTHI,
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3)
4)
5)

6)

BJIaJICHHE HAaBbIKAMH II03HABaTENIbHOW, y4eOHO-MCCIE0BATENLCKOM M MPOEKTHOM AeATENIbHOCTH, HABBIKAMH pa3peleHust MpoosieM; CiocOOHOCTh U
TOTOBHOCTb K CAMOCTOATEIBHOMY ITOMCKY METOIOB PEIICHUS IIPAKTUYECKUX 3aa4, IPUMEHEHHIO PAa3JIMYHBIX METOL0B [TI03HAHMS,;

TOTOBHOCTb M CIOCOOHOCTH K CAaMOCTOSITEIbHOW HH(OPMAIIMOHHO-TIO3HABATEILHOM JIEATENIbHOCTH, BKIIOYass yMEHHE OpPHEHTUPOBAThCS B
pa3IUYHbIX MCTOYHUKAX MH(MOpPMALUHU, KPUTUYECKH OLEHMBATh M HHTEPHPETHPOBATH MH(OPMAIMIO, NOIYYaeMYyI0 U3 Pa3IM4HbIX MCTOYHHUKOB,
BJIAJICHUE S3BIKOBBIMM CPEACTBAMU — YMEHHE SCHO, JIOTHYHO M TOYHO H3Jararb CBOK TOYKY 3PEHUS, UCIIOJIB30BaTh aJICKBATHBIC SI3bIKOBBIC
CPEICTBa;

BJIaJICHHE HAaBBIKAMHU I[1O3HABATEIbHON pe(IEeKCHH KaK OCO3HAHMSA COBEPLIAEMBIX JEHCTBHI M MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTaTOB U
OCHOBAHUM, I'PAaHULl CBOErO 3HAHMS W HE3HAHMsI, HOBBIX [I03HABATEIBHBIX 3a1a4 U CPEACTB UX JOCTUKCHHUS.

8 NpeoMemHoOM HANPAGaeHUU:

1)
2)
3)

4)

5)
6)

7)

8)

C(OPMHUPOBAHHOCTh TMPEACTABICHUH O MaTeMaTHKe KaK 4YacTH MHUPOBOM KyJNbTypbl M O MECTE MAaTEeMAaTUKU B COBPEMEHHOW LUBWIM3ALUHU, O
croco0ax OMUCAHWS HAa MaTEeMaTUYeCKOM SI3BIKE SIBJICHUN PEalbHOTO MUPA;

C(OPMHUPOBAHHOCTh MPEICTABICHUA O MaTEMATUYECKUX IOHATUAX KaK O BaKHEHIIMX MaTeMaTHYECKUX MOJENSAX, MO3BOJIAIOLIMX OINMCHIBAaTh U
M3y4yaTb PAa3HbIE MPOLECCHI U SBJICHUS; ITOHUMAHUE BO3MOYKHOCTH aKCHOMAaTHYECKOIO IIOCTPOEHUsI MATEMATHYECKUX TEOPUL;

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

BJIAJICHUE CTAaHJApPTHBIMM NpPUEMAMHU PCIICHUS PALUOHAIBHBIX U HUPPALMOHAIBHBIX, II0KA3aTEIbHBIX, CTEHNEHHBIX, TPUTOHOMETPUYECKUX
YPAaBHEHUH M HEPABEHCTB, HX CHUCTEM; MWCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM 4YHUCIE U1 IIOMCKAa IIYyTH PEIICHHUS U
WJUIFOCTPALIY PELIEHUs YPAaBHECHUN U HEPABCHCTB;

C(OPMHPOBAHHOCTh TIPENICTABICHUH 00 OCHOBHBIX IMOHATHSX, HIEAX M METOAAX MaTeMaTHYEeCKOTO aHAJIM3a;

BJaJICHUE OCHOBHBIMM MOHATHSMM O IJIOCKUX M IPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (Urypax, UX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTbH
YMEHHUSI paclo3HaBaTh Ha 4YepTekax, MOJACISIX W B pEalbHOM MHpPE TeoMeTpudeckue (Uryppl; TpPUMEHEHHE W3YYEHHBIX CBOWCTB
reoMeTpruecKux (Guryp u Gopmyi i pelieHus: TeOMETPUUYECKHX 3aay U 3a/1au C MPAKTUYECKUM COJEPKAHUEM;

c(OpPMHUPOBAHHOCTh MPEJICTAaBICHUM O TMpoleccaXx MU SBJICHUAX, HMEIOLIUX BEPOSITHOCTHBIM XapaKTep, O CTaTUCTMUYECKHUX 3aKOHOMEPHOCTSX B
peasbHOM MHpe, 00 OCHOBHBIX IOHSTHUAX 3JIEMEHTAPHONM TEOPUHM BEPOSTHOCTEH; yMEHHMHM HaXOIUTh W OLIEHMBATh BEPOSTHOCTH HACTYIUICHHS
COOBITUH B MPOCTEUIINX MPAKTHUUECKUX CUTYalMSIX M OCHOBHBIE XapaKTEPUCTHKU CIy4alHBIX BEJIUYUH;

BJIaJICHUE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH PELICHUHN 3aad.

B xonme ocBoeHus COJACPpKaHNUA MATEMAaTUYCCKOI'O O6pa3OBaHI/I$I ydamuecss OBJIaACBAOT CHCTEMOM JIMYHOCTHBIX, PCETrYyJIATHBHBIX, I103HABATCIbHBIX,

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 COCTABICHHUE aJITOPUTMUUECKUX MPEANUCAHUNA U MHCTPYKIMI Ha MaTeMaTHUYEeCKOM MaTepuase; BHIITOJIHEHUS PACUETOB
MPAKTUYECKOI0 XapaKTepa; MCIOJIb30BaHHUs MaTeMaTH4YeCKUX (OPMYJI U CaMOCTOSITENIbHOTO COCTaBJi€HMsI (POpPMyYJd Ha OCHOBE OOOOIIEHUS YACTHBIX
CIIy4aeB U DKCIIEPUMEHTA;

caMoCTOsITeNIbHAsl padoTa ¢ MCTOYHUKAMU MHQpOpMAaIK, 0000IIEHNS U CHCTEMaTU3alluy MOJy4YeHHOW MH(pOpMAIMi, HHTETPUPOBAHUS €€ B JIMYHBIN
OTIBIT;

MIPOBE/ICHUE JI0KA3aTENIbHBIX PACCYXJIEHUHM, JOTHYECKOr0 OOOCHOBAaHUS BBIBOAOB, pA3IUYEHUS JOKAa3aHHBIX M HEJOKA3aHHBIX YTBEPXKICHUM,
apryMEHTHPOBAHHBIX U AMOLMOHAIBHO YOEIUTENbHBIX CYKIECHUM;

CaMOCTOSITeNIbHAsT M KOJUIEKTUBHAS JIEATEIIbHOCTh, BKJIIOUEHHUS CBOMX PE3yJbTATOB B PE3YNbTaThl PaOOThI IPYMIIbI, COOTHECEHHUE CBOETO MHEHUS C
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MHEHUEM JIPYTUX YYaCTHUKOB y4eOHOTO KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX HCTOUYHUKOB.

pa3BUTHE Y OOYYArONIMXCS CIIOCOOHOCTH K CaMOCO3HAHUIO, CAMOPA3BUTHIO M CaMOOIPEACICHUIO;

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

CaMOCTOSATEJILHOTO ITUIAHUPOBAHMS W OCYIICCTBJICHHUS YYCOHOW MACATCIBPHOCTH W OpTraHM3alldd Y4eOHOro COTPYAHUYECTBA C IeJaroraMu M
CBEPCTHUKAMH, K TOCTPOCHHUIO WHAMBUAYaIbLHON 00pa30oBaTeIbHOM TPACKTOPHUU;

dbopMupoBaHHE Yy O0YYaIONIMXCS CHCTEMHBIX NPEICTABICHUN W OMbITA MPUMEHEHUS METOJOB, TEXHOJOTHMH W (OpPM OpraHU3alMH MPOCKTHOH U
y4e0HO-HUCCIIEeIOBATEIbCKON JIEATEIbHOCTH ISl JOCTHKCHHUS TPAKTUKO-OPUCHTHPOBAHHBIX PE3yJIbTATOB 00Pa30BaHMUS,

dbopMHpOBaHWE  HABBIKOB  pPa3pabOTKH, pealu3allMi HW  OOIIECTBEHHOM  Mpe3eHTAlud  OOYYaIOIIMMHUCS  PE3yJIbTaTOB  HMCCIEIOBAHUA,
WHJIMBHIYAIBHOTO IMPOCKTA, HANPABJICHHOTO Ha PEIICHHE HaYYHOW, TUYHOCTHO M (MJIM) COIIMAIBHO 3HAYUMOM TTPOOIIEMBI.

PesyabTaThl 00yueHus

PesynbpraThl 00y4eHus npeacraBieHbl B TpeOOBaHUAX K YPOBHIO IOJATOTOBKU U 33/1al0T CUCTEMY HUTOIOBBIX PE3YJIbTATOB O0YUYEHMsI, KOTOPBIX JOJKHBI
JOCTUTaTh BCE YydYalllMecs, OKAaHYMBAIOLUIUE OCHOBHYIO IIKOJIY, M JOCTH)KEHHME KOTOPBIX SIBJIAETCS 00S3aTElIbHBIM YCIOBHEM IIOJOKUTENBHOM aTTECTaluu
YUYEHMKa 32 KypC OCHOBHOM IIKOJIBI. DTU TpeOOBaHMS CTPYKTYPHPOBAHBI I10 TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATh), KYMETbY, «UCHOIb30BaTh NPUOOPETEHHBIE
3HaHUSA U YMEHMS B IPAKTUYECKOMN JEATEIBHOCTH U IIOBCEAHEBHOM *KU3HW». [Ipn 3TOM mocneqHue 1Be KOMIIOHEHTHI NPEACTaBICHBI OTAEIBHO 110 KaXKIOMY U3
paszenos, COAEPIKAHUS.

OuepueHHBIE CTAaHIAPTOM PAMKH COACP)KaHUS M TPeOOBaHUI OPUEHTHPOBAHBI HAa PA3BUTHE YYAIINXCS M HE JOJDKHBI IPENSTCTBOBATD JOCTIKEHHIO OoJee
BBICOKUX YPOBHEM.

3. YyeOHO-TeMaTHUYECKOE IVIAHVMPOBaHHUe.

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

2  |Crenenu u kopHH. CTeneHHbIE (QYHKITHH 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. TpUrOHOMETpUYECKUEe ypaBHeHU. [Ipon3BoaHast.

Crenenn u kopHu. Ctenennble GpyHkuuu. [loHsTHE KOPHS N-ii CTENEHM U3 NEHCTBUTENBHOTO uncia. OyHKkuuu Y =4/X, ux cBoiictBa u rpaduku. CBoiicTa

KopHs N-ii crenenu. [IpeoOpazoBanue BbIpaxeHU, cogepxaiux paaukansl. O0001IeHe TOHATHA O MoKa3zarese cteneHu. CteneHHble PYHKIMU, UX CBOICTBa
u rpaduku (Bkitouas nuddepeHmpoBanue u UHTErpupoBanne). M3BieueHne KopHei N-if CTENeHN U3 KOMITJICKCHBIX YHCE.
IMoka3aTenbHasi u Jorapupmudeckasi pyukumu. [lokazarensHas ¢yHKIUA, ee cBolicTBa M rpaduk. [lokasaTenbHble ypaBHEHUs] U1 HepaBeHcTBa. [loHsATHe

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

MoKa3aTeabHOH U JorapugMuyeckoi GyHKIUH.

IlepBooGpa3nasi u muTerpaJ. [lepsoobpazHas u HeonpeaeneHHbIM HHTErpasl. ONpeAeICHHBI HHTErPaJl, €r0 BEIYMCICHHE U CBOWCTBA. BrrunciaeHue miomaaei
wiockux ¢uryp. Ilpumepsl mpuMeHeHHUs HHTETpajia B (U3UKE.

JJIeMEeHTbl KOMOMHATOPUKH, CTATHCTHKH M TeOPUH BeposiTHOCTel. TabnuuHoe u rpaduyeckoe npeacTaBieHue TaHHbIX. YHUCIOBbIE XapaKTEPUCTUKU PSIIOB
naHHbIX. [loouepenHblil M OJHOBPEMEHHBIM BBIOOP HECKOJIBKUX 3JEMEHTOB W3 KOHEUHOro MHokecTBa. Dopmysibl yuciia MEPECTaHOBOK, COUYETaHU,
pa3memienuii. Pemenne kxomOuHatopHbIX 3amau. Popmyna OumnHoma Heiorona. CBoiicTBa OuHOMHMaNbHBIX Ko3(¢uiueHToB. TpeyronbHuk Ilackas.
DneMeHTapHbIE U CIOXHBIE cOObITHA. PaccMOTpeHune cirydaeB W BEPOSTHOCTH CyMMBI HECOBMECTHBIX COOBITHIA, BEPOSTHOCTh MPOTHUBOMOIOKHOTO COOBITHS.
[ToHsATHE O HE3ABUCUMOCTHU COOBITUNA. BEeposITHOCTh U cTaTUCTUYECKAs YaCTOTA HACTYIJIEHUS COOBITHS.

YpaBHeHusi u HepaBeHcTBa. CHCTeMbl ypaBHeHHIl W HepaBeHCTB. PaBHOCMIIBHOCTH ypaBHeHHIl. OOlLue METOIbl pElIeHUs YpaBHEHUH. YPaBHEHHUS C
MonysssMH. MppannoHnanbHble ypaBHEHMs. Jloka3aTenbCTBO HEpaBeHCTB. PellleHue palMOHAIBHBIX HEPABEHCTB C OAHOW IepeMeHHOM. HepaseHcTBa c
MoynsiMu. VppaioHaibHbIe HEPaBEHCTBA. Y PaBHEHUS M HEPABEHCTBA C JIByMsI IepeMeHHbIMU. J{nodaHToBbl ypaBHeHHS. CHCTEMBI ypaBHEHUH. Y paBHEHUS U
HEPABEHCTBA C ITapaMeTPaMH.

IloBTopenue. Yucnosbie QyHkuuu. [IpeoOpa3oBanus TpUroHoMeTpuueckux BblpakeHHH. I[IpomsBognas. IlepBooOpasnas u uHTerpan. llokazaTenbHble u
JorapupMHUECKUe YpaBHEHUS U HEPABEHCTBA.

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

KOOpIUHATBHl B MpocTpaHcTBe. DopMyna paccTOSHUS MEXKAY ABYMs TOUKaMH. YpaBHEHHS cdepbl u niockocmu. Dopmyna paccmosuus om mMOYKU 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 moBepxHocTu 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 TOBEPXHOCTei. [lonamue 06 o6veme mena. Omuoutenue 06vemMo8 NOOOOHLIX Meil.

dopmynsl 00beMa Kyda, IPSMOYTOIBHOTO MapauieNienue1a, Ipu3Mbl, IMIMHAPA. PopMyssl 00beMa TUPaMUIbl U KOHyca. DOpMYITBI MJIOMIAAN 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 3HAUYCHHE MATEMATHYECKOM HAyKW JUIA PEHICHHS 3a/1a4, BO3HUKAIONMX B TEOPUHM MW IMPAKTHKE;, MIMPOTY W OrPAHMYEHHOCTh NPHUMEHECHUS
MaTeMaTHYECKUX METOJIOB K aHAJIN3Y U MCCIICIOBAHMIO TIPOIIECCOB U SIBIICHHUI B IPUPOJIE U OOIIIECTBE;
e 3HAYEHKE IPAKTHKH U BOIIPOCOB, BOZHUKAIOIIUX B CAMON MaTeMaTHKe, s (JOPMHUPOBAHHMS M Pa3BUTHS MATEMATHUECKON HAYKH;

¢ HWICU pPACHIMPCHUS YHUCIIOBBIX MHOXKCCTB KakK crocoba IMOCTPOCHUA HOBOI'O MAaTE€MaTHYCCKOI'O alIapara Ajd PCHICHUA IMIPAaKTHYCCKUX 3adad U
BHYTPCHHHUX 3aJa4 MaTCMAaTUKU;

® 3HA4YCHUC I/IIIGf/'I, MCTOOOB U PE3YyJIbTATOB anre6p1;1 U MAaTEMAaTUYCCKOT'O aHaJIM3a JJIsA ITIOCTPOCHUS Mopenei PCAIBHBIX ITPOLCCCOB U CI/ITyaI_II/If/'I;
® BO3MOXHOCTH I'€COMETPUUCCKOI'O A3bIKa KaK CPEACTBA OIIMCaHUA CBOMCTB PEAIBHBIX MMPEAMETOB U UX B3aUMHOI'O PACIIOJIOKCHU,
L4 YHI/IBepCElJ'IBHblf/'I XapakTEp 3aKOHOB JIOTMKKU MAaTEMATHUYCCKUX paCCYH(HCHHﬁ, HX IIPUMCHUMOCTD B PA3JIMIHBIX 00/1acTIX YeIOBEUYECKOM JACATCIIBHOCTH,

e paznuuue TpeOOBAHUH, MPEIbABISIEMBIX K JOKa3aTEIbCTBAM B MaTEMaTHUKE, €CTECTBEHHbIX, COLUATbHO-3KOHOMUYECKUX U I'YMaHUTAapHbIX HayKax, Ha
[IPaKTHUKE;

® DPOJb AKCMOMAaTHKH B MAaTEMaTHKE; BO3MOXHOCTb IIOCTPOCHMS MATEMaTHYECKUX TEOPUM HAa aKCMOMAaTUYECKOM OCHOBE; 3HAYCHHME AKCUOMATUKH JUIS
JIpyrux oOnacTel 3HaHUS U IS IPAKTUKY;

® BEPOATHOCTHBIX XapaKTEP Pa3IMYHbIX IIPOLECCOB U 3aKOHOMEPHOCTEN OKPYXkKaIOLIEro 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;
® HAXOAUTH KOpHI/I MHOTOYJICHOB C OI[HOﬁ HepeMeHHOﬁ, paCKJ'IaI[I)IBaTI) MHOI'OYJICHBI HAa MHOXHUTCIIN,
® TMPOBOJUTH PEOOPA3OBAHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHUI, BKIFOUYAIOIINX CTEMCHH, PaIUKAaIIbl, JJOrapu(Mbl U TPUTOHOMETpHUYECKHEe (DYHKIUH.

Hcnoab3oBath npnoﬁpeTeHHue 3HAHUA H YMEHUSA B l'lpaKTl/l‘leCKOi/i JesATeJIbHOCTH U NMOBCETHEBHOM KU3HM I

® [PAKTUYECKUX pacueToB Mo (opMylsiaM, BKIHOYast (OPMYIIbI, COEpKAIUE CTENEHH, PaJuKalbl, JIOTapupMbl U TPUTOHOMETPUUECKHUE (PYHKIIMH, TpU
HEO0OXOJMMOCTHU UCIOJIb3Ysl CIIPAaBOYHbIE MaTEPHAJIbl U TPOCTEHIIINE BHIUUCIUTENbHBIE YCTPOMCTBA.

DOyHKIUM U TPadUKH
YMmernb
e OIpenessaTh 3HaueHrne QYyHKIUH 110 3HaYSHHUIO apryMeHTa IPHU Pa3InyHbIX crioco0ax 3a/1aHus QyHKIUY;
® CTpPOUTH rpaUKU U3yYEHHBIX PYHKIIMA, BBIIOIHITH peoOpa3oBaHus TPapUKOB;
® OIKCHIBaTh 10 TpaduKy U 1o GopMyJie MOBECHNE U CBOMCTBA (DYHKIINIA;
e pemlaTth ypaBHEHHUsS, CUCTEMbl ypaBHEHUI, HEPABEHCTBA, UCIIOJIb3Yys CBOMCTBA PYHKIMM U UX rpaduueckre IpeacTaBICHUS;



Hcnoab3oBaTh NpHOOPeTEHHbIE 3HAHUSA U YMEHUS B IPAKTUYECKO 1eATeJIbHOCTH U NMOBCEIHEBHOM KU3HU JJIA
® ONMCaHUS U UCCIICAOBAHUS C TOMOIIBIO (PYHKIMH pealIbHbIX 3aBUCUMOCTEH, MPEACTaBICHUS X Tpaduyeck;
® HWHTEpHpeTaluu rpaduKoB peaabHBIX MPOIECCOB.

HauyaJjia MaTeMaTH4YeCKOro aHAJIN3a
YMmern
® HaxOJUTh CYMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYCCKUH TPOTPECCHH;
® BBIYHCIIATH IPOU3BOHBIC M TIEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIIHMA, TPUMEHSS TPAaBUJIa BBIYUCIICHUS MMPOU3BOIHBIX U MEPBOOOPA3HBIX, HCTIOIB3YS
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 HAUOOIBIIEr0 W HAMMEHBIIIETo 3HaueHus: (YHKIIMU Ha OTPE3KeE,;
® BBIYMCIIATH IIOMIAIb KPUBOJIMHEHHOM 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 IMPUKIAJHBIX 3a1a4, B TOM YUCJIC 3a1a4 Ha HanOOJILIINE U HAMMCHBIIINE 3HAUCHHUS C
IMPUMCHCHUCM aIlrapara MaTCMaTH4YCCKOro aHajin3ia.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BepOSITHOCTel
Ymern
e - pewaTh OpocTeiline KOMOMHATOpHBIE 3ajaud METOJIOM Iepedopa, a TaKKe C HCIOJIb30BAHHEM H3BECTHBIX (opmyi, TpeyronbHuka [lackans;
BBIUUCIATH KO3 puirentsl OnHoma HproToHa o hopMylie U ¢ UCIIONIb30BaHUEM TpeyroibHuKa Ilackans;
® - BBIUHCIIATH, B IPOCTEHIINX CITydasiX, BEPOSATHOCTH COOBITUI Ha OCHOBE I0JICUETa YHCIIA HCXO/IO0B;
Hcnonb3oBaTh NpHOOpETEHHbIC 3HAHUS M YMEHHUSI B IPAKTHYECKOM JeATeJIbHOCTH U NMOBCEHEBHOM KU3HH:
e - /IS aHAJIM3a pealIbHbIX YHCIIOBBIX JIaHHBIX, IPEJCTABICHHBIX B BUJE TUarpamMm, rpauKkoB; AJs aHaIn3a HH(QOPMAaLUK CTaTUCTUYECKOTO XapaKTepa.

YpaBHeHNS U HEPABEHCTBA
Ymerb

e pemiath palMoOHANbHBIE, MTOKa3aTelbHbIe U Jorapu(pMUUecKue ypaBHEHHS U HEPAaBEHCTBA, UPPAMOHANBHBIE U TPUTOHOMETPUUYECKUE YPAaBHEHUS, UX
CHCTEMBI,

JOKa3bIBaTh HCCJIIOKHBIC HEPABCHCTBA,

peliaTh TCKCTOBBIC 3aJa4X C TIOMOMIBIO COCTABJICHHUA ypaBHeHPIfI, 1 HCPABCHCTB, UHTCPIIPETUPYA PE3YJIbTAT C YUECTOM OFpaHI/I‘-IeHI/Iﬁ YCJIOBHA 3a1a1H;
1/1306pa>1<aTL Ha KOOp,Z[HHaTHOI‘;I IIJIOCKOCTH MHOKECTBA pCIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ 1 HCPABCHCTB C ABYMS ICPEMCHHBIMUA U UX CUCTCM.

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

peuiaTh YpaBHCHUA, HCPAaBCHCTBA U CUCTEMbI C IPUMCHCHHUEM rpa(bnqecxﬂx HpeHCTaBHCHHﬁ, CBOMCTB (I)YHKHHP'I, HpOI/I3BO,Z[HOI71;



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 ocHoBanusi, 60KoBbIe peOpa, BEICOTa, O0KOBas MOBEpXHOCTh. [IpsMas u HakioHHas. npusMa. [IpaBuibHas npusma.
[Tapannenenunen. Kyo.
[Tupamuna, ee ocHoBanue, O0OKOBBIE peOpa, BEICOTa, OOKOBas MOBEPXHOCTh. TpeyronpHas nupamuaa. [IpaBuibHas nupamuaa. Y ceyeHHas MUpaMua.
Cummerpun B Ky0e, B apajjiesienumnese, B npuzmMe u nupamuje. [lonsarue o cumMmeTpun B IPOCTPAHCTBE (LEHTpallbHAasi, OceBas, 3epKaibHas). [Ipumepsl
CUMMETpUH B OKpyxatomiem mupe. CedeHus KyOa, HMpu3Mbl, mupamusl. [IpenctaBieHre o0 NMpaBMWIIBHBIX MHOTOTpPaHHUKAX (TeTpasp, KyO, OKTasap,
JOAEKadIp U UKOCAIP).
Tena u moBepxHocTH BpamieHus. Llunmuaap u konyc. YcedeHHslid koHyc. OCHOBaHHE, BBICOTa, OOKOBasi MOBEPXHOCTb, 0Opasyromias, pa3BepTka. OceBble
CEUeHMsI U CeueHMs napasuienbHble ocHoBaHMI0. [lap u cdepa, nx ceuenus, kacaTeabHast IJIOCKOCTb K cepe.
OOBembl Ten 1 TIomaan ux nosepxuocreit. [lonstue 06 o6veme tena. OTHOMEHHE 00HEMOB TOAOOHBIX TEIl.
®opmynel 00bemMa Ky0a, MPSMOYroJbHOIO Napaijefenunena, OpusMbl, IuinHApa. Popmynbl oObeMa NupaMuabl U KoHyca. POopMyInbl IIJIOLIaIU
MOBEPXHOCTEN IIMINHIpPA U KoHYyca. Dopmyssl o0beMa mapa U miouaau chepsl.
KoopannaTsl ¥ BeKTOpbI. [lekapToBbl KOOpAMHATHI B MpocTpaHcTBe. DoOpMynna pacCTOSHUS MEXIY ABYMs TOUKaMH. YPaBHEHUS Cepbl U IUIOCKOCTH.
®dopmysa pacCTOSHUS OT TOUKH JI0 MJIOCKOCTH.
Bextopsl. Monyis Bekropa. PaBeHcTBO BEeKTOpOB. Cl10KEHHE BEKTOPOB U YMHOKEHUE BEKTOpA Ha YMCIIO. YTOJ MEXAy BeKTopamu. KoopauHAThI BEKTOpA.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
Ymernb
® pacro3HaBaTh Ha YEPTEXKaX U MOJIEISIX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTBH TPEXMEPHBIE OOBEKTHI C UX ONHUCAHUSAMH, U300PAKEHUAMU;
® aHANM3MPOBATh B IPOCTEHIINX CIIydasxX B3aMHOE PacojoKeHUE OOBEKTOB 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 MPOCTEHIINEe CTepeoOMEeTpUYEeCKHE 3aJjauyd Ha HaXOXKICHHWE TEeOMETPUYECKMX BEJIMYMH ([UIMH, YIJIOB, IUIOLIAJEH,
00bEeMOB);
® JCIOJIb30BaTh NPU PELUICHUH CTEPEOMETPUUYECKUX 33/1a4 MIIaHUMEeTpUuUYecKre (GaKkThl U METO/IbI;
® TPOBOJUTH J0Ka3aTeNbHbIE PACCYK/IEHUS B XO/I€ PELICHUS 3a/1a4;
Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUA M YMEHHUS B IPAKTHYECKOMH eI TeJIbHOCTH U NMOBCEHEBHOM KU3HM 15
® ccle0BaHuUs (MOJICIUPOBAHUS) HECIIOKHBIX MPAKTHUECKUX CUTYalluii Ha OCHOBE U3YYEHHBIX ()OPMYJI U CBOKMCTB (uryp;
® BBIYUCIIEHHS OOBEMOB M IUIOIIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPH PEIIEHUH NPAKTHUECKUX 3a/ay, UCIOJB3YyS MPU HEOOXOAMMOCTH
CIIPABOYHHMKU M BBIYUCIIUTEIbHBIE YCTPONHCTBA.
BJIaJIETh KOMIIETEHLUSAMH: Y4eOHO — IMO3HABATEIbHOMN, IIEHHOCTHO — OPUEHTAIlMOHHOH, pedieKCUBHONW, KOMMYHUKATUBHOW, HH(POPMALIMOHHOM, COLUAIBHO —
TPYIOBOM.



6. IlepeueHb YU€OHO-METOIHYECKOI0 O0ecIeueHHsl.
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.l'. MopnkoBuu. Anrebpa u Havana Mmatemarndeckoro ananmmsa. 10 - 11 kmace. B 2 4. Y. 1. YueOHuk 1ist ygamuxcsi o0mieo0pa3oBaTeIbHbIX YUPSKICHUH - 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 xkinace/ Coct.B.A. fAposenko. — 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 xi. 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 Otxkpeitast matrematuka. Crepeomerpusi. OO0 «OU3MUKOH», 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.Tynpunnckasi. Anredpa u Hayana ananusa 10-11. KonTposbHbie pabOTHI.

JI.O.lenumesa, T.A.KopemikoBa. Anredpa u Hauana aHanu3za 10-11. TemaTuueckue tecTsl ¥ 3aueThl (o1 ped. A.I'.MopakoBuua).
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'. Dnementsl 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:

KombunupoBansslii ypok — KY Ypok nosropenus — YII

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

Ypoxk usydueHus 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 INTAHUPOBAHUE 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)
23.10 YUHM 3HaTh: MOHATHE KOPHS N-OH CTENEeHU u3
24.10 HEOTPULIATEIbHOTO YKCia, KOPHS HE4eTHOMH . .
. OmpeneneHus: KOpHA N-0M CTENEHH W3
IlonsiTue kopHs N-i YOH3VH CTENEHU U3 OTPULIATENBHOIO YHCIa. N
2-3 CTENEHU U3 YMeTh: BBIUUCIIATh KOPHU N-Ol CTENEHH U3 z::;g:;aTennBngo :Tncna, KOPHA - HEACTHOR O06yuaromy
JEWCTBUTEILHOTO JIEWCTBUTEILHOTO qHcIa, pemath PHUATCIRHOTO LI, as c/p
MIOHATHE pajuKala, pEHIeHHEe YpPaBHEHHH C
qucia YPAaBHEHMA, KOPHH KOTOPBIX ABIAIOTCH B —
KOPHSIMHU N-Of CTETIEHH N3 AEHCTBUTEIHHOTO
YHcIa.
255i110 YUHM 3HaTh: YTO TpeACTaBIACT co00ii Tpaduk Dy y=" \/; , HX CBOHCTBA W rPadHKIL.
Dymximn y=" \/; , ' 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
ypaBHEHHI 1 HEPaBEHCTB C pajgHMKallaMHU. ast ¢/p
rpaduKy Y3 uP3YH YMeTh:  CTpouTh rpadMKd M pelaTh
YpaBHEHMS U HEPABEHCTBA C paIUKaIaMu.
YII3YH
6.11 YUHM 3HaTh: TEOPEMbl BBIpAXKAIOIIEE CBOMCTBA | 5 TEOpPEM, BBIPAXKAIOIIUX CBOMCTBA KOpPHS N-i
6-7 CroficTsa KopHs N-ii 7.11 YOH3VH KOpHs N-if cTeneHn CTCTICHH; YIpOIICHHE BBIpa)KCHUH, O6yuaton
CTeNeHH VY3 u P3YH YMerb: 10Ka3bIBaTh TEOPEMBI U MPUMEHSATH | HAXOXACHUE 3HAYECHUH YUCJIOBBIX ast c/p
VII3VH UX NP YIPOLIEHUH BBIPAKEHUI BBIPAKEHUH, coAepKaIIUX KOPHU N-U CTENEeHU
YUHM 3HaTh: YTO Takoe BHeceHHe/BhIHeceHHE | [IoHATHE  HMPpAIOHANBFHOTO  BBIPAKCHHSA,
[IpeobpazoBanue 8.11 MHOXKUTEJNS 110/1/3a 3HaK paJyKaja, MOHSITHE | ONepanyyl BHECEHHs U BBIHECEHHE MHOKHUTEIS
BbIpaKEHUHN 11.11 YOH3YH HUPPaIMOHAIBHOTO BBIPAXKEHUS noj/3a 3HaK panukana, YIIPOILIEHHE
8-9 COJIepIKaILIX 12.11 YMerb: BBIHOCHTH MHOXHUTEIb 32 3HaK | UPPAlMOHAIBHBIX BBIPAKEHHUH, pa3JIOKECHUE 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 W3BJICYEHUS KOpPHA N-ii  CcTeneHu w3
VYII3 JICHICTBUTENILHOTO YHCNIA
12 Konrpoabsnas pabora 13.11 VII3
(BxonHast)
13-14 O06001eHne MOHATHSA O 14.11 YUHM 3HaTh: ompeneNieHHe CTelneHH ¢ JioObiM | [loHATHE  CTEeHM € palMOHaJbHBIM | KOHTPOJIUP
NIOKa3aTese CTENeH! 15.11 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 HMPPalOHATBLHBIX
YMeTh: NMpeacTaBiIATh 33/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
MoKaszaTeJeM B BHJIE KOpPHS, YIPOLIATh | BBIP@XKEHHH CO CTENEHSAMHM IPH 3aJaHHBIX
BBIDOKCHUSI  cOJepiKalllie  CTENeHH C | 3HaYCHHUSIX IepeMEeHHOU
JpOOHBIM HOKa3aTeieM
YUHM 3Hath: onpejeNeHne CTeneHHoM (yHKuuM, | Dckusbl rpaduka cTeneHHo QyHKIuu Y =X"
cBoiictBa QyHKIMU Y=X', T I — moboe | s T060ro palHoHATLHOTO MOKa3aTes I:
18.11 YOH3YH JieficTBUTENBHOE qHCIIO, CBOMCTBA 1. 1pu YeTHOM HaTypaJbHOM 3HAYCHUH
19.11 CTETIeHHOMN ¢$yHKIMH, Teopemy 0 I rpaduk MOXOXX Ha mapaboity, a Hpu
Y3 uP3YH TIPOM3BOTHON CTETIEHHON (hyHKIHN, He4YeTHOM, OompmieM dwem 1,— Ha
(hopMyIy ISl WHTETPUPOBAHUS CTCTIEHHOMN 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
(YHKIMIO Ha YETHOCTh, OTPaHHMYECHHOCTD, THIEPOOIIBI, CHMMETPUYHBIX O0yuaromy
MOHOTOHHOCTb M JKCTPEMYMBI, COCTABJISATH OTHOCHUTEJIBHO OCH Y, as c/p
YpaBHEHUsI KacaTelbHOM, HaXOJIUTh 3. OpuU  TMOJIOKHUTEIBHOM  JIPOOHOM
HauOonplllee W HaWMEHbIEe 3HAUYCHMS 3HauYeHUU [ TpauK IOXOXK Ha OAHY
17 Kontponbnas pabora
20.11 (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 KOOPAMHATHOM U BEKTOPHOM METOAAaX PCHICHUA HpOCTCﬁH.[PIX 3aja4.
OBHaZ[eHI/IH YMEHUEM NPUMCHATH KOOpI[I/IHaTHHﬁ u BeKTOpHLIfI MCETOJbI K PCIICHUIO 3a/1a4 Ha HAXOXKJACHUC NJIMH OTPE3KOB U YTJIOB MEXKAY IPAMBIMU 1 BEKTOPAMHU B IPOCTPAHCTBC.
OBJ'IaZ[GHI/IH YMCHUCM NPOBOJUTL JOKA3ATCIbHBIC PACCYKACHUS B XOAC PCHICHHS CTCPCOMCTPHUICCKUX 3a4a4.
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ITonsarue BexToOpa B
MPOCTPAHCTBE

21.11

YHUHM

3HaTb: OIpe/eIEeHHs BEKTOPa, HYJIEBOTO
BEKTOPa, KOJUIMHEAPHBIX, COHANPABICHHBIX
Y IIPOTHBOIIOJIOKHO HAIPABIEHHBIX, PABHBIX
BEKTOPOB

YMeTh: pacrio3HaBaTh HA YEPTEKE
KOJUIMHEaPHBIE, COHANPABIICHHBIE,
MIPOTHBOIIOIOKHO HANPABICHHBIE BEKTOPHI,
JIOKa3bIBaTh PABEHCTBO BEKTOPOB HA
OCHOBAHHH 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 IEPEMECTHTENBHBIN 1
CriosKeHie i COYETaTEeNbHBII 3aKOHBI CIIOKEHUSI, 1Ba COYETaTEeNIbHBIN 3aKOHBI CIIOKEHUS BEKTOPOB
22.11 cnoco0a IMOCTPOSHHS Pa3HOCTH OBYX B IIPOCTPAHCTBE, BBECTH IMOHATHE Pa3HOCTH
BBIYMTAHUE BEKTOPOB. ®poHTaNE
18-19 25.11 BEKTOPOB, TIPABUIIO CJIOKECHUS HECKOIBKIX BEKTOPOB, PACCMOTPETH IPABUIIO .
YMHOXEHHE BEKTOpa HBII o1poc
Ha YHCIO BEKTOPOB B IPOCTPAHCTBE, IPABUIIO MHOTOYTOJIbHUKA HaX0XKJCHUSI 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 IIPY pelIeHUH 3aaay Tumna 327-354 BEKTOpa Ha YUCIIO0
YUHM 3HaTh: onpeseneHre KOMIJIaHAPHBIX
Y3uP3YH BEKTOPOB, IPU3HAK 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 26.11 YMeTh: TOKa3bIBaTh MPU3HAK HEKOMITJIAHAPHBIX BEKTOPOB; BBECTH IOHSITHE aGota
P 27.11 KOMIUTAHAPHOCTH TPEX BEKTOPOB, TEOPEMY O | Pa3JIOKECHUS BEKTOPA 1o Tpem P
Pa30oKeHUH BEKTOpa 10 TpeM HEKOMIUTaHapHBIM BEKTOpaM, U3YUYUTh
HEKOMIIJTAHAPHBIM BEKTOpaM; YMETh TEOpeMy O pPa3joKeHHH JII0OOT0 BEKTOpa IO
MIPUMEHSTh N3yUEHHBIN TeOpeTUIECKUH TpeM JaHHBIM HEKOMIUIaHAPHBIM BEKTOpaM
MaTepHall IpH peleHuH 3aaa4 Tuna 356-
366
YUHM 3HaTh: MOHATHE MPSIMOYTOIBHOM CHCTEMBI
OOBsACHUTH, Kak 3aJaeTcsi MpPSIMOYTOJIbHas
YOH3 KOOpAWHAT B MPOCTpPaHCTBE, (HopMyIy
chUcTeMa  KOOpAMHAaT B  IIPOCTPAHCTBE,
Y3uP3YH Pa3JOKEHUs] NPOU3BOJIIBHOIO 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, 4TO
KOOPIMHATHBIX BEKTOPOB, O0OOOCHOBaTh U
KOOPAHMHATHI TOUYKH paBHBI . . MaremaTu
N JIOKa3aTh MpaBHjIa JEHCTBUHA HaJ BEKTOPAMU; .
Koopaunater Touku u | 28.11 COOTBETCTBYIOIIMM KOOpAMHATAM €€ pasuyc 4ye-CKUil
22-24 chopMynUpOBaTh  ONpEAETCHUS  paanyc-
KOOPAMHATHI BEKTOPA. 29.11 BEKTOpa, a KOOPJWHATHI JIIOOOrO BEKTOpa JIUKTaHT
BEKTOpa, paanyc-BeKTopa TOYKHY;
212 paBHBI  pa3HOCTSAM  COOTBETCTBYIOIIHMX

KOOpJWHAT €ro KOHIAa M Havaina; (GOpMYJIbI
KOOpAMHAT CEpPeJUHbl OTpe3Ka, JUIMHBI
BEKTOpa uepe3 ero KOOpJAUHAThl U
pacCTOSIHUS MEXKAY IABYyMsI TOUKAMU

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

paccMOTpETh pelIeHHWe TpexX MPOCTEHIINX
3a/ad, rJie BBIBOAATCS (POPMYINIBI KOOPIUHAT
cepeauHbl OTPE3Ka, JUIMHBI BEKTOPA YEpE3 €ro
KOOpAMHATBl W PACCTOSHMS MEXIY JBYMsS
TOYKaMM; II0Ka3aTb IPUMEPBHl  PELICHUS
CTEPEOMETPUUECKUX 3aJa4 KOOPJAWHATHBIM
METOI0M
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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 IPOU3BECHUS BEKTOPOB, copMupoBaTh IpeAcTaBleHne 00  yrie
Y3uP3YH (hopMyiTy CKaJSIpHOTO ITPOU3BECHUS B MesKly BEKTOPaMU 1 O NEPHEHAMKYIAPHOCTH | o\
VII3VH KOOpJAMHATaxX U CBONCTBA CKaJISIPHOTO JIBYX BEKTOPOB, BBECTH IOHSTHE CKaJISIPHOTO N
CkanspHoe 3.12 TIPOM3BEICHIS, TIPOU3BEACHNUS IIBYX BEKTOPOB kag | o CKHMH
25-27 TIPOM3BEICHUE 4.12 YMeTbh: BEIUUCIATE CKATISIPHOE MPOU3BEICHNE WX JUIMH Ha KOCHHYC YTJa FIHETAHT,
BEKTOPOB 512 MPOU3BEACHNE BEKTOPOB U HAXOIUTh YOI MEXIy HUMH (00paTUTh BHUMAaHHE yJalluxcs, 6
MEKIy BEKTOPAaMH I0 MX KOOPIUHATAM; YTO CKAJSIPHOE IPOU3BEICHHE €CTh HYHCIIO), © yqa/roma
penIaTh 3aJady Ha BEIYHCIICHHE YTIIOB paccMoTpeThb pUMep MIPUMEHCHHUS 1P
MEXKAY OBYMSI IIPAMBIMH, MEXIy IPSIMOH 1 CKaJISIPHOTO TPOM3BECHUS B (pH3HKE; 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 6.12 oy YMeTh: 10Ka3ath, 4TO [EHTPaIbHAS, oceBad, | 3epKalbHAL CHMMETPUH (moka3aTenbCTBO c OO6yuaromg
9.12 3epKaibHas CHMMETPUH U NapaJlIeIbHbII MOMOIIBI0 KOOPJAWHAT) M  MHapasieabHBIN as c/p
10.12 MIEPEHOC SIBJISIFOTCS IBIDKEHUSIMU; PeIliaTh MEPeHoC  (OKA3aTeNbCTBO € TOMOIIBIO
3amauu tumna 478-489 BEKTOPOB) SBISIFOTCS ABIDKCHUSIMUA
31 KourpoabHas padora 11.12 YII3
Ne2
IMoka3areabHas u Jorapupmudeckass pyukuuu (24 4)
YUHM 3HaTh: oIpe/ieJieHue MOKa3aTeIbHOI
(yHKIMH, ee CBOWCTBAa;, TEOPEMBl Ha
YOH3YH KOTOpBIX ~ 0a3upyeTcs TEOpHsl pelIeHHs .
IToxa3zarenbHas [I0Ka3aTeJIbHbIX YPABHEHUM U HEPABEHCTB OHRCHGHGHHC nokasate Lol dyniiuau, ce
32-33 ¢ynkuys, ee ceoiicta | 12.12 Y3 uP3YH YMerb: cTpouTh rpaduKy IMOKa3aTelbHbIX CBOHCTBA M TCOPEMBI Ha KOTOPbIX (asup yered Obyuaiom
1 rpaduK 13.12 (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 16.12 YOH3YH MOKa3aTeIbHbIX YPaBHEHU (pynxunonansHO-rpadudecknii Mmeroa, merox | Konrpomu
34-35 ypaBHeHUS 17.12 YMeTh: pelars N0Ka3aTelbHbIE YPABHEHUS, | YPAaBHUBAaHUS IIOKAa3aTeJIed, METOJ BBEACHHUA | pyroLas
Y3 uP3YH IIPUMEHSISI U3YYEHHBIE METObI HOBOH ITepEeMEeHHOH ) c/p
YII3YH
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36-37 YHUHM 3HaTh: OmpenesieHue  IMOKasarejabHOro | IIoHSTHE  IMOKa3aTeJIbHOTO  HEPAaBEHCTRA,
HEPaBEHCTBA, TEOpPEMYy, Ha  KOTOPOH | Teopema, Ha KOTOpOH Oa3mpyercsi pelIeHHe
ITokazarenbHbIe 18.12 YOH3VYH OasupyeTcss ~ pelieHWe  IMOKa3aTelbHBIX | MOKa3aTeIbHBIX HEPaBEHCTB, pemenne | OOyuaroi
HEPaBEHCTBA 19.12 HEPaBEHCTB [MOKa3aTe/IbHBIX HEPABCHCTB as c/p
Y3 uP3YH YMeTh: MpUMEHSTh TEOPEMY IPH pEIICHUH
MOKA3aTEIbHBIX HEPABEHCTB
38 KonrpoabHuas padora 20.12
Ne 3
YUHM 3HaTh: ompeneneHue Jjorapupma, noustus | [lonsrue yorapudma, ocHOBHBIE (HOPMYIIBI H
JIECATUYHOTO U HaTypaJbHOTO JIOTapU(PMOB, | OCHOBHOE  JIorapuMHUUECKOE  TOXAECTBO, Matemaru
23.12 YOH3YH o003HaueHHs1 JIOTapu(MOB, ONpEACICHHE | BHIYUCICHHUE JIOTAPH(PMOB OT 3aJaHHBIX YHCEII .
39 Ionsitue nmorapugma . YecKuil
oreparyy JorapuMUpOBaHUS U BBIpQKEHUN
YMerb:  BBIUMCHATH  JIOTapu(MBI  OT JIKTATT
3aJaHHbIX YUCEN U BBIPAKCHUI
YUHM 3HaTh: ompexneneHue sorapupmuueckor | [lonsarue norapupmuyeckoit QyHKuMM, ee
¢yHKINH, CBOHCTBa GbyHKIMN B | cBOiicTBa M TpaduKM B 3aBUCHMOCTH OT
-1 2412 Y®H3VH 3aBUCHMOCTH OT OCHOBaHUs Jorapupma OCHOBaHHS Jorapudma, HOCTPOCHHE U YTCHHUE 6
40-41 <I>yH1<qu/my— 092X, €€ | o5 15 YMeTh: cTpouTh W UHMTaTh TpadukH | rpadukoB  orapudMUUYeckod  (QYHKIUH, Obyuaiom
CBOICTBa U TpaduK o as c/p
VY3 uP3VH JorapuPMUIecKor  (QYHKIWH, HAXOTUTh | HAXOXKICHHE HAWOONBIICTO W HAUMCHBIIETO
HanOonpllee W HAaWMEHBIIEE 3HAYCHMS | 3HAYCHUS (QDYHKIUH Ha 33JaHHOM IIPOMEXKYTKE
()YHKIIMH Ha 33laHHOM IPOMEXYTKE
YUHM 3HaTb: OCHOBHBIE TEOpEeMbl, BbIpaxkatouue | Teopembl: JorapudM NPOU3BEICHUS JBYX
CBOWCTBA  JIOrapu(MOB,  ONpEJENICHHs | TOJIOKHUTENBHBIX YHCEN, YaCTHOTO, CTEICHH,
YOH3YH onepanuit norapupMUpOBaHHUs W | paBeHCTBa JIBYX JIOTapu(MOB, TIOHSTHE
MOTEHUPOBAHMS, TOHATUS JPOOHOM 4YacTW | APOOHOM 4YacTH W MAaHTUCCHI JECATHUYHOTO
26.12 Y3 uP3YH W MaHTHUCCHI AECATUYHOTO JIorapudma jgorapupma; npumeHeHue TeopeM npu | KoHrponm
42-43 Caoiicta siorapudmor | 27.12 YMeTh: 0Ka3bIBaTh OCHOBHBIE TEOPEMBI, | BBIYUCIEHUH  JIOTapU(PMOB,  VIOPOIICHUW | pyromIast
VII3VH BEIpAXKAIOIINEe  CBOMCTBa  Jorapu(MOB, | JOTapU(PMHUICCKUX BBIPAXCHUH, pPEUIICHUH c/p
NPUMEHSATh CBOWCTBA JIOTapU(MOB TMpH | JIOTapUPMUUECKUX YpaBHEHUH
Y113 BEIYUCIICHUH  JIOTApU(MOB,  YIPOUICHHU
Jorapu()MUYECKUX BBIPAXKEHHUH, pPELICHUH
norapu(MUIECKUX YpaBHEHHUH
YUHM 3HaTh: ompenerneHne Jorapudpmmdeckoro | OmpenencHue Jorapu(pMHUIECKOTO
YpaBHEHHs, TEOpeMy, NPHMEHSEMYIO IpH | YPaBHEHHS, OCHOBHbIE METOJBl PELICHUS
YOH3YH peuieHun JIorapu(MUUECKUX YpaBHEHUH, | JOrapupMHUYECKUX YPaBHEHMM:
13.01 OCHOBHEBIE METOIBI pewmenus | GyHKUMOHATBHO-TpaQUIECKUH, METO
N . | OO6yuatoi
44-45 Jlorapudpmudeckue 14.01 Y3 uP3YH JorapupMHYECKUX ypaBHEHUH NOTEHLUUPOBAHUSA, METOJl BBEICHMS HOBOM
ypaBHEHHUsI YMerb: IpUMeHsITh PACCMOTPEHHbBIE METO/IbI | IEPEMEHHOM, METO/ JIorapu(pMUPOBAHHUS an c/p
VII3YH pu pelieHuu Jorapru(pMUIECKUX
YpaBHEHUM
YII3
46 Kourpoasuas padora | 15.01 VII3
Ne 4
47 Jlorapudmuueckue 16.01 YUHM 3HaTh: ompexaenenue sorapupmudeckoro | Ompenenenue JI0rapu(MHUUECKOTO
HepaBeHCTBA HEpaBeHCTBA, TEOpPEMy TMepexoJa OT | HepaBeHCTBA,  TeOopeMa  Mepexoja  OT
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YOH3YH sorapu(GMUIEcKoro HEpaBEeHCTBA K | JorapupMu9IecKoro HEpaBEHCTBA K
PaBHOCWIIBHOI €My CHCTEME HEPaBCHCTB pPAaBHOCHIBHOI €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 YVUHM 3uate: Popmyny mepexoma oT jorapupma | Dopmyna mepexona ot orapudma 1Mo OTHOMY
OCHOBAHUIO 17.01 [0 OJHOMY OCHOBAaHHMIO K JIOTapu(My IO | OCHOBaHHIO K JorapupMy 1o Ipyromy
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 Juddepennuposanue | 20.01 YUHM 3HaTh: UYTO Takoe uuciao e, mnoHsaTue | Ilonarus yuca e, 9KCIIOHEHTHI,
HoKa3aTeabHOI n | 21.01 3KCIIOHEHTHI, CBOMCTBAa (QYHKIMU y=e”, | HarypanbHOro snorapudma, Gpyukuuu y=Inx,
JOTapUPMIIECKON YOH3VH hopMymBI muddepeHITIPOBaHUSL u | TpaduKu , CBOWCTBa, (bopmybt
¢byHKIIH MHTETPUPOBAHNUS ¢$yHKIUH y=e", | mubdepeHInpOBaHU W  HHTETPUPOBAHUS

VY3 uP3VH OlpeNieNicHHe  HaTypaibHOro Jorapudma, | yakmmit  y=e*, y=Inx.. Haxoxnenune | Kourponu
¢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 33Ja4d HA BBIYHCIICHHE
y=a", y=log,x wiomane  Guryp M KacaTelnpHYIO
YMerb:  HaxXoOWTh  NPOU3BOJAHBIE W | NPUMEHEHHEM 3THX (popMyI
uHTerpassl QYHKIMH, conepxammx e, Inx
51 KontponbsHnas padora 22.01 VII3
Ne 5
Huannap, konyc, map (16 ypoko)
OCHOBHBIE 1IEH: CO3/1aTh YCIOBHS yJIaIIUMCS JJIS:
®opmHUpOoBaHHMS NPEACTABICHUH O TeNaxX BpaIleHHUs: IIMIMHAPE, KOHYCa, YCEYeHHOT0 KOHYca, Cepsl U Iapa.
OBnaieHuss yMEHHEM HaXOJUTh IUIONIAN TOBEPXHOCTEH TeJ BpalleHHs.
OBguaieHNs HABBIKAMH PEILICHUS 3a]]a4 Ha MHOTOTPaHHHUKH U Tella BpalleHUsl.
OBguaieHNsi yMEHHEM MIPOBOIUTD J0KA3aTeNbHbIE PACCYKICHHUS B X0JI€ PEIICHHUS] CTEPEOMETPUUECKHUX 3a/1au. .
YUHM 3HAaTh: MOHATHA IIIHHAPHYECKON
Y3uP3YH MTOBEPXHOCTH, ONpE/IeTIeHNe IWINHPA, €T .
VII3YH 3JIeMEHTHI (OOKOBasi TIOBEPXHOCTH, Baectn TTOHATHA HHHHADIACCKOM
OCHOBAHNA, OBpA3yIONIHE, OCh, BHICOTA, NOBEPXHOCTH, LWJIMHIPAa W €ro 3JeMEHTOB (DpOH”l;aJII)
) (boxoBas TIOBEPXHOCTH, OCHOBaHUS, HBIN
52-54 Humuanp 2301 paanyc); (ub OPMYJIE! JULA BHFVETCHIA o0pasyromue, 0Ch, BBICOTA, PAJNYC), BEIBECTH ompoc
24.01 Iomaaei 00KOBOM M MOJIHOM i i i > i
2701 HOBEpXHOCTEH IMH/IPa Ha OCHOBE OMpECICHN WHIMHAPA ¢dopmyny | oOyuaroma
YMeTb: NPUMEHSTh U3y4eHHbIE (HOPMYJIIBI 60K0B(3H NOBEPXHOCTH, @ Taoke (opmyy aclp
N TIOJTHOM OBEPXHOCTH IIMIIMHPA
JUISL pellieHus 3a1a4 110 JaHHOH TeMe ,
pemaTh 3aqauu trmna 521-546, 601-608
28.01 YUHM 3HaTh: MOHATHA KOHMYECKOH TIOBEPXHOCTH, | BBecTH HOHATHS KOHHWYECKOH MOBEpXHOCTH, | Maremaru
55.57 Koyc 29.01 Y3uP3YH ompeneieHue KOHyCa, €ro 3JIEMEHTBI KOHyca M ero ojieMeHTOB  (OOKOBas | d4e-CKuil
30.01 VII3 (OokoBast MOBEPXHOCTh, OCHOBAHHME, MTOBEPXHOCTH, OCHOBaHUE, BEPILIUHA, | TUKTAHT
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 4YacTb MOJIHOTO
KOHYyca, 3aKIIFOUCHHAS MEXIY ero
OCHOBaHMEM M  CEKylIeW  IIOCKOCTBIO,
MapajuieIbHOW OCHOBAHUIO

YUHM 3HaTb: omnpeseeHus cepsl, apa, MoHsTHe | Bectw moHsATHSs cdepwl, mapa ©u  UX
V3uP3VH YpaBHEHHSI IOBEPXHOCTH B IIPOCTPAHCTBE, 9JIeMEHTOB  (LEHTp, paamyc, JHaMeTp),
31.01 VII3YH ypaBHeHHe cepbl BHIBECTH YypaBHeHHE cdepbl B 3aJaHHOU
3.02 VYII3 Ywmers: pemrats 3anaun Tana 590-600, 619- | npsmMoyrosabHO# cucreme KOODAMHAT, | 0w
4.02 628 paccMoTpeTh B3aUMHBIE clydau
58-61 Coepa 5.02 pacnonoxeHus cepsl U MIOCKOCTH, TEOPEMBI e
0 KacaTembHOM  IUIOCKOCTH K  cdepe, CHHH
o | OWKTaHT
MO3HAKOMHUTh  ydammxcsi ¢ (opMmyJion
wromany cepsl, HAy9UTh PEIIaTh 3aAaYH IO
IAHHOU TeMeE
6.02 7.02 | I1OY YmMerb: pemats 3agaqu tumna 630 - 646 3akpenuTh B TIpPOLECCE peIICHHS 3ajgad
Pemenue 3anau
62-66 10.02 11.02 HOJTyYeHHBIE 3HAHUS U HAaBBIKU
12.02
Kountpoasnas padora | 13.02 VYII3
67 Ne 6
Hurerpaa (114)
68-72 [lepBooOpasnas u 14.02 YUHM 3HaTh: TOHATHE MEPBOOOPA3HOH, GOpMYIIBI
HEOIpeIeIICHHBIH 17.02 JUI OTHICKaHUSI TEpBOOOpA3HBIX, MpaBHIIa
HHTETpa 18.02 YOH3VH OTBICKaHWs TIePBOOOpa3HBIX; ompenencHue | [loHATHE MEPBOOOPA3HON, HEOIPENEICHHOTO
19.02 HEOINpEJNIeNICHHOT0 ~ MHTerpana, TaOnuiy | MHTerpajia,  NpaBWia Ui OTHICKAHHs
20.02 Y3 uP3YH OCHOBHBIX HEONPEAENCHHbIX HHTETPAJOB, | IEPBOOOPA3HBIX, IpPaBWJIa WHTETPHUPOBAHHUS,
NpaBHJia MHTETPUPOBAHUS (GbopMyIbl IS OTBICKAHMSI TIEPBOOOPA3HBIX M
VII3YH YMeTh: 10Ka3bIBaTh, YTO (DYHKIHUS SBIACTCS | HEONPEICNEHHBIX MHTErpajoB; HAX0XKICHHE
nepBooOpa3HOM, HAXOIUTh  MHOXECTBO | MHOXKECTBA I1€PBOOOpa3HbIX sl 3aJlaHHOW
nepBoOOpa3HbIX s 3aAaHHOM (YHKUMH, | QYHKIMH, pElIeHHe 3a/ad IO HAXOXKICHHIO
HaXOAMTh IIEPBO0Opa3HyI0, rpaK KOTOPOH | MepBOOOpa3HOM, rpaduk KOTOPOH MPOXOIUT
MPOXOANT Yepe3 3a/laHHyI0 TOUKY, HAXOJWUTh | Yepe3 3a/laHHyI0 TOUKY, pelleHHe 3aJadd Mo
HEOTpEJICNICHHBI ~ MHTErpajl, HCIOJb3Ys | HaXOXKAECHHUIO HEOIPEICIICHHBIX HHTErPaloB
NpaBWjla WHTETPUPOBaHUS W TaOnuiy
OCHOBHBIX HEOIIPEICJICHHBIX HHTETPaJIOB
73-77 OnpeneneHHbIN 21.02 YUHM 3HaTh: NOHATHE ONPEAEICHHOrO MHTErpana, | 3  3ajaud, MOPUBOAAIIME K  IMOHSITHUIO
UHTErpa 25.02 reoOMeTpUueckuid W (U3UUECKHH CMBICH | ONPEICNICHHOTO HWHTErpaja: O BbIYMCICHHH
26.02 YOH3VH OMPENEICHHOr0  HMHTerpaiga,  (GopMyiy | IUIOIIAAM KPHUBOJMHEHHOW  Tpamenud, o
27.02 Hrrorona-Jleiionuna. BBIYHCIICHUT MacChl CTEPIXKHS, 0
28.02 Y3 uP3YH YMeTh: BBIYUCIISITh OTIpeNIeIeHHBIN | IepeMeneHHN TOYKH, TIOHSTHE
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HHTErPal, BBIYMCIATh IUIOIIAAM IUIOCKUX | OMPEAEICHHOrO HHTErpana, hopmyity
VII3VH duryp ¢ momompio  ompeaeneHHoro | Heiorona-JleitOuumma. Brrancnenne
HHTErpaa. OIPEICIICHHBIX HHTErPAIOB, IJIOIIAIH
VII3 IJIOCKUX (UTYP C TOMOIIBIO OTPEICIICHHOTO
HHTErpaa.
78 KourpoabHas padora 02.03 VII3

Ne7

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

3alaHUAX.

DJieMeHThI TEOPUH BePOSITHOCTEH U MaTeMaTu4eckoii cratuctuku (11 1)

OgiajieHne yMeHHEM NMPUMEHEHHS KJIACCUIECKOI BEPOSITHOCTHOMN CXEMBI, CXeMbl bepHyILIH, 3ak0Ha OOJBIINX YHCEI.
Pa3zBuTHe NOHMMAHMS, YTO PEAIBHBIA MUP MOJAUYUHSETCS HE TOJIBKO JETEPMUHUPOBAHHBIM, HO U CTATUCTUYECKUM 3aKOHOMEPHOCTSIM U YMEHUIO UCIIOIb30BATh UX ISl pELICHUS 3a1a4
noeceaHeBHO# xu3HM (IIMK). Tocne n3ydeHus 1aHHON TEMBbI ydaluecs JOKHBI YMETh HCIOIb30BaTh MPHOOPCTEHHBIC 3HAHUS M YMCHUS B TIPAKTHUCCKOW JAEATEIILHOCTH
MOBCEIHEBHOMN KU3HU

79-80 Crarucruueckas 03.03 YUHM KJIacCHYecKasi BEpOsSTHOCTHAS CXeMa, 3HAIOT KJIACCUUYECKYIO BEPOSITHOCTHYIO CXEMY
00paboTKa TaHHBIX 04.03 VY3uP3VH BEPOSITHOCTh COOBITHI, TeOMETpHIecKast JUISL PABHOBO3MOYHBIX UCTIBITAaHHH;
VII3VH BEPOSITHOCTh, PABHOBO3MOXHBIE UCXObI, 3HAIOT MPABUJIO TEOMETPUYECKUX
Tpe/IeNbHBIHN Iepexos BEpOSITHOCTEH. VICTIONB3yI0T KOMIIBIOTEPHBIE
TEXHOJIOTHH AJIsI CO3JaHus] 0a3bl JaHHBIX.
81-82 IIpocTeiimme 05.03 YUHM cxeMma beprymm, Teopema beprymm, VYyamiuecs pemaioT BEpOITHOCTHBIC 33124,
BEPOSITHOCTHBIE 33Ja4u 06.03 V3uP3YH OMHOMHHAIBEHOE pacIpeciicHue, HCIIOJIb3YSl BEPOSITHOCTHYIO cxeMy bepHysuiu,
VII3 MHOTOYTOJIbHUK PacTpeelICHNs TeopeMy bepHyum, nonsTHE MHOCOSpANHUK c/
pacnpedenenus. VICIOAB3YIOT AT PELICHUS P
MO3HABaTENIbHBIX 33J1a4 CIIPAaBOYHYIO
JUTEPATYPY.
83-84 Codyeranus u 10.03 YUHM 00paboTka HH(pOPMAIHK, TAOTUIIBI 3HAIOT MOHATHUS: 0OWUll PO OAHHBIX,
pa3menieHus 11.03 Y3uP3YH pacnpeneneHus JaHHbIX, rpaduku 6b100pKa, apUAHMA, KPAMHOCb 8APUAHMBL,
YII3VH pacupeneneHus JaHHbIX, HaclopT JaHHBIX, mabauya pacnpeoenenus, 4acmoma
VYII3 YHCIIOBBIE XapaKTEPHCTUKHU, TaOIUIIA sapuanmol, 2papux pacnpeoeneHus Yacmom.
pacrpeseneHus, 4acToTa BapuaHThI, 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 12.03 YHUHM CTaTUCTHYECKAs YCTOHYNBOCTH, FayCCOBa 3HarT, rpaduk Kakoi QYHKIIUN HA3bIBACTCS
Herorona 13.03 Y3uP3YH KpUBasi, aJITOPUTM HCIIOJIb30BaHML rayccoBOM KpUBOH; alTOPUTM HCHOIb30BAHUS
VII3YH rayCCOBOW KPHBOH B MPHOIMKESHHBIX KpUBOI HOPMAJILHOTO PaclpeneIeHus U

BBIYUCIICHUAX, 3aKOH OOIBIINX YUCETT

(yHKIMH TUTOMIATU TIO/ TayCCOBOM KPHBOH B
MIPUOIMKEHHBIX BEIYUCICHUAX, 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 CnyyaiiHble COOBITHS U 16.03 JlaTh ompeneieHue OTHOCHTEIBHOM YaCTOThI | YMETh BBIYMCIIATE BEPOSTHOCTD CIIy4aifHOTO
HX BEPOSITHOCTH 17.03 ciaydaitaoro cooertus. ChopmMynupoBaTh COOBITHS MTPH KJIACCUIECKOM ITOAX0]IE
KJIACCHYECKOE OTPECTICHUE BEPOSITHOCTH
CIIy9altHOTO COOBITHS
89 Kontposbnast paGora 18.03 YII3 VYuaiuecs CBOOOHO TEMOHCTPUPYIOT

Ne8

«DneMeHThI TEOPUU
BEPOSATHOCTEHN U
MaTeMaTH4eCKOM
CTaTHCTUKIDY

YMEHHE pelaTh 33/1a4i Ha IPHUMEHEHHUE
3JIEMEHTOB MaTeMaTUYECKON CTaTUCTUKU U
3JIEMEHTOB TEOPHHU BEPOSTHOCTEH

OCHOBHBIE IIENH: CO3/aTh YCIOBHA yJaIIUMCS JJIS:
®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.
Co3panus yCJIOBHS JUIS UCTIOJIB30BaHUS IPH PELICHUH CTEPEOMETPHUUECKHX 331a4 IUIaHUMETpHYecKre (pakThl 1 METOIBI.
OBnajieHHss yMEHHEM NPOBOJUTH JOKA3aTENIbHBIE PACCYXKICHHS B X0/I€ PEUICHUS CTEPEOMETPHUECKUX 3a1a4.

O6bembl Te (17 ypoka)

YUHM 3HAaTh: eAVHUIIBI U3MEPEHUsI 00BEMOB, BBectn monsiTHe o0beMa Tejda, PacCMOTPETh
MoHstie o6BeMa KY cBoifcTBa 00BbeMOB; hopMyTy oObema Kyba | cBolicTBa 00BEMOB, TeopeMy 00 oObeMe
"1 01.04 VII3 U TIPSIMOYTOJIFHOTO Mapajuiesienumnesa HIPSAMOYTOJIEHOTO napajJiesienunesa u | Konrtpomu
O6Bvem .
90-92 02.04 Ywmerb: pewats 3aaaun Tuna Ne 647 - 657 ciencTBue 00 o0beMe MpsMOW TpPU3MBIL, | pyo-Iuas
IPSMOYTOJIEHOTO %
03.04 OCHOBaHUEM KOTOPOH SIBIISICTCS c/p
HapaJuiesieInIe 1a .
MIPSAMOYTOJIBbHBIN TPEYTOIbHUK
06.04 YUHM 3Hath: (popMymEl 00BEMOB MpsMON TpU3MB! | M3ydnTh Teopembl 00 oObemMax mpsmMol | Maremaru
93-95 O0BeM mpsMoit 07.04 YOH3 U IATHHIPA MPU3MBl ¥ IHJIHHApPA, BBIPAaO0TAaTh HABBIKA qe-
npu3Mbl 1 imnHapa | 08.04 Y3uP3YH pelIeHus 3amad ¢ WCIOJIb30BaHHEM (OPMYIT CKUH
YwMeth: pemrate 3agaun Tuna Ne 659 - 672 00BEMOB 3THX TEJL. JIUKTAHT
09.12 YHUHM 3HaTh: (popMyIEl 00HEMOB HAKIOHHON Pa3bscHUTE yyamumcst BOSMOKHOCTh H
10.12 YOH3 MIPU3MBI, TUPAMHU/IBI U KOHYCA. 11e71eCO00Pa3HOCTh MPUMEHEHUS
. 13.04 Y3uP3YH OIIPEEICHHOTO NHTErpaja JJIsl BEIYUCICHHS
O6BeM HaKJIOHHOU Camocrost
14.04 KY YmMerh: peurats 3aaaun tumna Ne 674 - 682 00BEMOB TeT, BEIBECTH GOpMYITy 00beMa
96-103 MIPU3MBI, TUPAMUJIBL, . eJIb-Has
15.04 yI13 HaKJIOHHOM IPU3MBbI C TIOMOILBIO UHTETpala,
KOHYyca pabota
16.04 MI0Ka3aTh IPUMEHEHHUE MOTyYeHHBIX (hOPMYIT
17.04 MU PEIIeHUH 3a7ad.
20.04
21.04 YHUHM 3HaTh: QopMmysbl o0beMa Imapa u Iwiomanu | BeiBectn Gopmynbsl o0beMa mapa 1 Iona m
22.04 YOH3 cdepsl, IIApOBOT0 CErMEHTa, IIAPOBOTO cdepsl, OKazaTh UX IPUMEHEHUE IPU
23.04 Y3uP3YH CJI0s1 ¥ IIapOBOI0 CEKTOpa. peLICHHH 3a1a4, IO3HAKOMUTh Y4alUuXcs ¢
. Matemaru
104-111 OO0bem mapa u 24.04 KY Ymers: pemats 3agaun Tana Ne 710 - 724 (dopMynaMu JUIs BBIYUCICHHS 00bEMOB ye-cxuit
oAb chepsl 27.04 VII3 yacTel mapa — MapoBOro CErMeHTa, MKTAHT
28.04 apOBOTO CJIOS M IIAPOBOTO CEKTOPA. a
29.04
30.04
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KY 3Hath: Gopmynbl oObeMa mapa u miomanan | IIoBToputh OCHOBHEIE (POPMYITBI 00BEMOB
04.05 Y3uP3YH c(hepsl, IapoBOro CErMEHTa, MapOBOTO TeJ, 3aKPENUTh UX MPUMEHEHHE TIPH PEIICHUN CamocT.
112-113 Pemenue 3anaq .
05.05 Y113 CJIOSI ¥ TIapOBOTO CEKTOPA. 3a/1a4, MOATOTOBUTRCS K KOHTPOJIBHOH paboTe pabota
YwMerp: peniats 3amaun tama Ne 748 - 760
114 Kounrpoabnas padora | 06.05 VII3
Ne 9
YpaBHeHusi 4 HepaBeHcTBa. CucTeMbl YpaBHeHUi U HepaBeHCTB (164 )
115-116 PaBHOCUIBHOCTH 07.05 YUHM 3HaTh: ONpeeICHUs PABHOCUIIBHBIX OmnpeneneHus paBHOCUIBHBIX YPaBHEHUI],
ypaBHEHHIA 08.05 YpaBHEHHH, ypaBHEHHsI- CICICTBUS, ypaBHEHHS- CJIEJCTBUS, HIOCTOPOHHETO KOPHS,
YOH3VH IIOCTOPOHHETO KOPHS, TEOPEMBI O TEOPEMBI O PAaBHOCHJIBHOCTH YPaBHEHUI;
PaBHOCWIIBHOCTH YPaBHEHUH, TPUIMHEI npeoOpa3oBaHNe JaHHBIX ypPaBHEHHUH B OGyuatory
Y3 uP3YH [IOTEpU KOPHEH NPU PELLICHUU YpaBHEHUI YpaBHEHUE- CIEICTBUE, ONPEICICHNE a};Ich y
YMeTh: mpeoOpa3oBEIBaThE JAHHOE TIOCTOPOHHUX KOpHEH p
VII3YH YpaBHEHHUE B ypaBHEHHUE- CIECACTBUE,
JIOKa3bIBaTh PABHOCHIIBHOCTh YPAaBHCHHUH
117-118 OO61re MeTOo b 12.05 YUHM 3uate: 4 o0mux Meroxa pemieHus | OOLIHEe METOMABI PEIICHUS ypaBHEHMIA: 3ameHa | KoHTposu
pelieHus ypaBHeHUH 13.05 ypaBHEHHIA ypasuenus h(f(x))=h(g(x)) ypaBaennem pytomas
Y®H3VYH VYMerh:  ucmoip3oBath  paccmotpennsie | f(X)=g(X), Merom = pasnmoxeHus =~ Ha c/p
METOJIbI TIPH PEIICHUN YPaBHEHUI MHOXXUTEIHM, METOX  BBEJCHUS  HOBBIX
Y3 uP3YH HEepEeMEHHBIX, (DYHKIMOHAIBHO- rpapuIecKuit
METOx
YII3YH
119-121 Pemenne HepaBeHCTB ¢ 14.05 YUHM 3HaTh: OTIpeNIeIICHUS paBHOCHIBHBIX | [loHSATHS: PaBHOCHIIBHBIX HEPaBEHCTB, C/p
OJTHOM IepeMeHHOH 15.05 HEpaBEHCTB,  HEPAaBEHCTBA-  CIICACTBHS, | HEPABEHCTBA- CIICACTBHYS, CHCTEMBI
18.05 YOH3YH TEOPEMBbl O PABHOCWJIBHOCTH HEPABEHCTB, | HEPABEHCTB,  COBOKYIMHOCTM  HEPABEHCTB.
OTIpeIeIeHUS CHCTEMBI HEepaBeHCTB, | TeopeMbl O paBHOCWIBHOCTH HEPAaBEHCTB.
Y3 uP3VH COBOKYITHOCTH HEPaBEHCTB [IpumeHeHnne TeopeM O PaBHOCWIBHOCTH
Ymers: JIOKa3blBaTh ~ PaBHOCHIIBHOCTh | HEPABEHCTB IIPU pPELICHUH HEPAaBEHCTB C
HEpaBEHCTB, pewmarb HEpPaBEHCTBA, | OJHOM IEPEeMEHHOM, pelIeHHe CHCTeM |
NPUMEHSISI TEOpEMbl O PABHOCHIIBHOCTH | COBOKYITHOCTH HEPaBEHCTB, WPpalMOHAJIbHbIC
HEpaBEHCTB, pewarb CHCTEMBI U | HEpaBEHCTBA, HEPABEHCTBA C MOAYJISIMU
COBOKYITHOCTH HEpaBEHCTB,
UppalOHaIbHbIE HEepaBEeHCTBa u
HEpaBeHCTBA C MOAYJISIMH
122-124 YpaBHeHUs 19.05 YUHM 3HATh. TMOHATHUS CHCTEMBl ypaBHeHUH, | [loHATHE CHCTEMBI ypaBHCHHM, pEUICHUS
HepaBeHcTBa ¢ isymsa | 20.05 PELICHUs] CUCTEMBI, PABHOCHIIBHBIX CHUCTEM, | CHCTEMBl YpaBHEHHH, PAaBHOCHIBHBIX CHCTEM.
IIEPEMEHHBIMU. YOH3YH OCHOBHBIE METO/IbI PELICHHS CUCTEM OCHOBHBIE ~ METOJABl  PELICHHS  CUCTEM:
Y3 uP3VH YMernh: NpUMEHATh H3YYEHHBIE METOMBI | HMOACTAHOBKH, airedpandeckoro cioxkeHus, | Konrpomun
125-126 CucrteMsl ypaBHEHHH VII3VH IIPY PELICHUU CHUCTEM, PElIaTh TEKCTOBBIE | BBEICHMS HOBBIX NIEPEMEHHBIX, | pYyHoLas
3aJa4yd C [OMOIIBI0 CHCTEM YpaBHEHHi | rpaduyeckoro, METOA YMHOXEHHUS, METOJ c/p
3amaun c 3HaTh: YTO TAKOE YPAaBHEHHWE W HEPABEHCTBO | JEIICHHS.
rapamerpamu C mapaMeTpaMM W Kak paccyxjarorT npu | [loHsaTHe ypaBHEHHMss M HEpaBeHCTBA C
pElICHUH YPAaBHEHMM M HEPABEHCTB C | mapaMmerpamu. Pemenue  ypaBHEHUH W
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mapamMeTpamMu
YMeTh: pemiaTh NpOCTEHIINE YpaBHEHHS U
HEpaBEHCTBA C MapaMeTpaMu

HEpaBEHCTB C MapameTpamu
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KonrpoabHnas p. Ne
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131-140

3aKIOUNTENIFHOE TIOBTOPEHNE Kypca anreOpsl M Hauas aHammu3a. [10AroToBKa BHIMYCKHUKOB K HTOroBoi arrectanuu (10 wacos)
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