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HHOACHUTEJIBHASA 3AIINCKA

IIporpamma JaHHOTO 3JIEKTUBHOIO Kypca OPUEHTHPOBaHA HA PACCMOTPEHUE OTIEIBHBIX
BOIIPOCOB MATEMAaTUKH, KOTOPBIE BXOIAT B COJEPKaHUE €IMHOIO IOCYJapCTBEHHOI'O DK3aMEHA.
Kypc nomonHser W pa3BUBaeT INKOJIBHBIA KypC MaTreMaTHKH, a TaKXKe sABIACTCA
UHPOPMALIMOHHON  MOJAEP)KKOM  JanbHEHIIero oOpa3oBaHMs W OPUEHTHPOBAH  Ha
yJIOBJIETBOPEHHE 00pa30BaTENbHBIX MOTPEOHOCTEH CTAPIINX IIKOJIBHUKOB, HX aHATUTHUYECKUX U
CHUHTETUYECKUX CIOCOOHOCTeH. OCHOBHAas MJEs JaHHOIO DJJEKTHMBHOIO Kypca 3aKII4eHa B
pacuIMpeHNH M YIIyOJeHHM 3HAHUM YyYalluxcs MO HEKOTOPBIM pasfesiaM MaTeMaTHKH, B
00ecre4eHny MPOYHOIO U CO3HATEJIBHOIO OBJIAJICHUS YYALMMUCS CHUCTEMOM MaTeMaTHYECKHUX
3HAaHUM M yMeHU#, HEOOXOMUMBIX NpHU CIaye BBITYCKHOI'O 35K3aMEHa, a Uil HEKOTOPBIX
IIKOJIBHUKOB - HEOOXOAUMBIX U1l TPOJOKEHUH 00pa30BaHusl.

B mnpomecce ocBoeHus conepkaHUs JAHHOTO Kypca YUYEHHMKH OBJIAQJICBAIOT HOBBIMHU
3HAHUSIMU, OOOTAIIAIOT CBOW KU3HEHHBIA OMBIT, MOJYYalOT BO3MOXKHOCTH MMPAKTUYECKOTO
MPUMEHEHUS CBOMX HHTEIUIEKTYalbHBIX, OPraHU3aTOPCKUX CIIOCOOHOCTEH, pa3BUBAIOT CBOU
KOMMYHHUKATHBHBIE CIIOCOOHOCTH, OBIaAeBalOT oOmey4eOHbiMu  ymMeHusiMu.  OcBoeHue
MPEIMETHOTO COJAEpKAHHS Kypca M caM MpoIecC H3Y4YEHHs] €ro CTAHOBATCS CPEICTBaMH,
KOTOpBIE 00€CMeUNBAIOT MEPEX0]] OT O0YyUEHUS yYalIuXcs K UX caMOOOPa30BaHHUIO.

N3ydeHue Kypca npeanosjaraeT o0ecrnedyeHre MoJIoKUTEIbHOW MOTHBALMU yJalllUXcsl Ha
IIOBTOPEHWE paHee H3YyYEHHOIO0 Marepuana, BBIIEICHUE Y3JI0BBIX BOIIPOCOB  Kypca,
[IPEAHA3HAYEHHBIX U1 NIOBTOPEHHMs, UCIIOJIB30BAHUE CXEM, MOJEIEH, ONOPHBIX KOHCIIEKTOB,
CIPAaBOYHUKOB, KOMITBIOTEPHBIX TECTOB (B TOM YHCII€ HHTEPAKTUBHBIX ).

MeTonoaornyeckon OCHOBOM IIPEAIaracMoro Kypca siBIseTcs AeATEIbHOCTHBIA MTOAXO0M K

oOyueHnto MmareMaTuke. JlaHHBI MOAXOA TMpeanonaraeT OO0y4eHHE HE TOJIBKO T'OTOBBIM
3HaHMUSIM, HO U JEATEJbHOCTH MO TNPUOOPETEHHIO 3TUX 3HAHUH, CIIOCOOOB pacCyKICHH,
JI0Ka3aTenbCTB. B CBA3M ¢ 3TUM B Ipolecce U3yd4eHHUs Kypca yJaluMcsl IpeAIaraloTcs 3a1aHus,
CTUMYJIMPYIOIIUE CAMOCTOATCIBHOC OTKPBITUC HMMHU MATCMATHYCCKUX (baKTOB, HOBBIX, pPaHCC
HEU3BECTHBIX, IPUEMOB U CIIOCOOOB pelICHUs 3a/1a4.

Hear panHoro Kkypca: o0ecrieueHHe WHAWBUAYAJIBHOTO H  CHCTEMATHYECKOTO
COIIPOBOXKJICHUS yYaIllUXCS TMPH MOJTOTOBKE K EIMHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
MaTeMaTHKe.

3amauu kypca:



1. Pacmmpenue n yriayOjaeHne IIKOIBHOTO Kypca MaTeMaTHKH.
2. Akryanu3zaiys, cUCTeMaTH3alus 1 00001IeHre 3HAaHUN yJaluXxcs 10 MaTeMaTUKe.
3. dopMupoBaHHE Y Y4YalIMXCA IIOHMMAaHMS POJM MAaTEMAaTHYECKUX 3HAHUH Kak

MHCTPYMEHTA, MIO3BOJISIOLIET0 BHIOPATh Y4 BapuaHT 1€HCTBUNA U3 MHOTUX BO3MOKHBIX.
4. PazBuTue HHTEpeca yyalluxcs K U3y4eHUIO MaTeMAaTUKH.
5. Pacimupenue Hay4yHOro Kpyro3opa y4ariuxcs.

6. OOyueHue cTapUICKIIACCHUKOB PEIICHUIO YUYEOHBIX U JKU3HEHHBIX Mpo0OiieM, crocobam
aHanu3a HHQOpMaIH, OITy4aeMOl B pa3HbIX (popMax.

7. (DOPMI/IpOBaHI/Ie IOHATHUA O MAaTEMaTHYCCKHUX MCTOAaX IIPU PCIICHHHU CIOXKHBIX
MAaTeMaTHYCCKHUX 3a1a4.

8. O0yuenue 3anonHeHuto 6ankoB EI'D.

9. INcuxosorunueckas noaroroska k EI'D.

OpraHmauHs{ Ha 3aHATHUAX DJJICKTUBHOI'O KypCa AOJDKHA CYMICCTBCHHO OTJIMYATBCA OT
YpOUHOH: yyamemycs HeoOXOAMMO JaBaThb JIOCTaTOYHOE BpEeMs Ha pa3MBIIUICHUE,
IMPUBCTCTBOBATH JIFOOBIE TIOMIBITKH CAMOCTOSATEIBHBIX paccyn(z[eHI/H?I, BBIABHUKCHUA THUIIOTE3,
croco0oB pemeHns 3a7a4. B kypce 3aj105xeHa BO3MOKHOCTh () (HepeHINPOBAaHHOTO 00yIeHUSI.

[TpuMeHSIOTCST  CIIEAYIONIME BHUJBI  JICATEILHOCTH HA  3aHATUSAX:  OOCYXKICHHE,
TECTUPOBAHUE, KOHCTPYUPOBAHUE TECTOB, UCCIIEA0BATENLCKAS AEATEIBHOCTD, PA0OTa C TEKCTOM,
JTUCIYT, 0030pHBIE JIEKLIUW, MHUHHU-JIEKIHHM, CEMHUHapbhl U MPAKTUKYMbl MO PEUICHHIO 3ajad,
IIPEyCMOTPEHBI KOHCYJIBTALINH.

Metoast u  ¢opMmMbel  00yueHuss ompenensorcs TpeboBanusimu DPI'OC, ¢ yyeTom
WHAVBUAYAIbHBIX ¥ BO3PACTHBIX OCOOEHHOCTEH YydYaluXcsl, pPa3BUTHS M CaMOPa3BUTHUSA
TUYHOCTH. B CBSI3M ¢ 9TUM oOmpeneNeHbl OCHOBHBIE MPHOPUTETHI METOIUKH H3YYCHHS
AJIEKTUBHOIO Kypca:

e oOyueHue uepe3 OIbIT U COTPYIHUYECTBO;

e  HHTEPAKTHUBHOCTh

e  JWYHOCTHO-JIEATSIHHOCTHBIN .

DOopMBI U METO/IBI KOHTPOJISA: TECTUPOBAHUE, CAMOIIPOBEPKA, B3aUMOIIPOBEPKA yJalIUMUCS
IpyT apyra, cobeceoBaHNe, MMCbMEHHBIA U YCTHBIN 3a4€T, IPOBEPOUYHbIE MTUCbMEHHBIE PA0OTHI,
HaOmronenue. KonuuecTBo 3ajaHuMii B TecTax MO KaXJI0W TeMe HE OIMHAKOBO, OHH HOCST
KOMIUIEKCHBIA XapakTep, W OoJbliasi 4acTh MX NMPU3BAaHA BBIABUTH YPOBEHb 3HAHUN U YMEHH
TECTUPYEMOTO.

OCHOBHBIM JMJIAKTUYECKUM CPEIACTBOM Ul IIPENIaraéMoro Kypca SIBJISIFOTCSI TEKCTbI
paccMaTpUBaeMbIX TUIIOB 3aJ]1a4, KOTOPbIE MOTYT OBITh BEIOpAaHbI U3 pa3HOOOpPa3HBIX COOPHHUKOB,

pasnnyHbIX BapuaHToB EI'D, oTkpbITOro 0anka 3amanuii EI'D unu coctaBieHbl yuuTesieM.




DNeKTUBHBIN Kypc Ha 68 yacoB

Ne m\nt Haszeanue monyns KommmuectBo yacos
1 Monynb Nel «Tpuronomerpus» 11
2 Monynp Ne2 «®ynkunu. Koopaunatst 11
U rpauxm»

3 Monyib Ne3 «YpaBHEHH U 11
HEPABEHCTBA» A

4 Mopayns Ned4 «lIpousBogHass u ee 11
IPUMEHEHHE)

5 Monayns Ne5 «Kombunatopuka. Teopus 11
BEPOATHOCTEN»

6 Monaynb Ne6 «[InmanumeTpus» 6

7 Monynb Ne7. «CtepeomeTpusi» )

8 HToroBoe 3aHsiTHE 2

Hroro 68




COJAEP)KAHUE

> Moayab Nel «Tpuronomerpus»

IIpocreiimine TpUrOHOMETpUYECKHE ypaBHEHMs. [IpukiagHele 3anadyu, CBOAAIIMECS K
PELICHUIO MPOCTEHIIMX TPUIOHOMETPUUYECKMX YpaBHEHUIH M HepaBeHCTB. O0jacTh 3HaueHUi
TPUTOHOMETPUUYECKUX (QYHKLUH.

PemieHne TPUrOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB M HUX CHUCTEM, COJAEpXKAIIUX
MIEPEMEHHYIO 110]] 3HAKOM MOJYJIS.

Pemenue Oosiee ClI0KHBIX TPUTOHOMETPUUECKUX YPaBHEHUH U UX CUCTEM, C IPUMEHEHUEM
HECTaHJAPTHBIX METOMOB.

Mopnyab Ne2 «®@ynkuuu. Koopanuarsl n rpagukm»

[Toctpoenue rpadukoB GYHKIMI U 3aBUCUMOCTEH, COEPKAIIMX 3HAK MOIYJIS.

I'paduku ypaBHEHUH.

['paduueckuii cnoco6 npeacraBiaeHus: HHGOpMAITUU

Mopnyab Ne3. «YpaBHeHus u

HepaBeHCTBa» VppanroHanbpHEbIE,
MoKa3aTebHbIe, JOrapuPMUUECKUE YPAaBHEHMUS.
HppanumnonaibHsle, IOKa3aTEIbHBIE,
norapupmuyeckue HepaBeHCTBACUCTEMBI
YpPaBHEHU U HEPABEHCTB.

Meroz UHTEPBAIIOB.

Moayb Ne4.

«IIponsBoaHasi M ee NIPUMEHEHHE»
DU3NYECKUI U TEOMETPUUECKHUI CMBICI
npousBogHOM. [IponszBoaHas u
rccaenoBanue QyHKITUH.

Boszpacranue u yobiBaHU€E (yHKIUH.

OkcrpemyMmbl. Utenue rpadukoB GyHKIMHU U rpauKOB MPOUZBOAHON (DYHKIHH.



Haubounpiiee n HanmeHblee 3HaYeHUE (PYHKLIUH.
Mopnyab NeS. KomOunaropuka. Teopusi BeposiTHOCTeiH.
KomMOuHaropuka.
Teopust BEpOATHOCTEHN U CTAaTUCTHUKA.
Moayab Ne6. «Ilnanumerpus»
3aauyn Ha pENICHUE TPEYTOJIHHUKOB. BhIUMCICHHE TUTOMIA I TIIOCKUX (Quryp.
Bekropel. MeTon koop/ivuHaT.
[InaHnmeTpruyecKure 3a1a4 MOBBIIIEHHON CIIOKHOCTH.
Moayas Ne7. «CtepeomeTpusi»
B3anmHoe nosnoxkeHue npsiMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
MHoTrOrpaHHuKH.
[Tnomaau u 00bEMBI.
Bexkropsl. Meton koopauHat

HTorosoe 3anaTHe.



YYEBHO-TEMATHUYECKHWH IJIAH

3JIEKTHBHOTI'0 Kypca

No | Conmepxanue yueOHOromaTepuasa Koui- BO
n/m 4acoB
Mopaynb «PyHKumA.KoopauHatbl n
2. rpadpukn» 11
2.1 [NocTtpoeHue rpadmKoBPYHKLUN K 4
3aBMCMMOCTEMN, COAEPIKALLMX 3HAKMOAYNA.
2.2 [paduKkm ypaBHeHuU 4
2.3 o
Mpaduueckuii cnocobnpeactasneHus MHbopmaLmm 3
3. | Moayab «YpaBHuenus. HepaBencraa» 11
3.1. | UppaunoHanbHbIe,TOKa3aTeIbHbIE, JOrapUPMHUIECKUE 4
YpaBHEHUS
3.2. | UppaunoHanbHbIe,TOKa3aTeIbHbIE, JOrapUPMHUECKUE 2
HEpaBEHCTBa
3.3. | Cucremsl ypaBHEHUI HHEPABEHCTB 3




3.4. | Merox UHTEpBAJIOB 2
4 Moayasb «IIpon3BogHasi U eenpuMEHEHUE» 11
4.1. | Teomerpuyeckuii cMbIci pou3BoaHoM Mccnenosanue pynkiuu ¢ | 4
MTOMOLIBIOITPOU3BOAHOMN
4.2. | Bo3pacranue u yoblBaHHE (PYHKITUN 4
4.3. | Hauboubliiee u HauMeHbIlee 3HaYCHUEPYHKITUN. DKCTPEMYMBI. 3
YrenuerpadukoB GyHKIMU UTPAPUKOB MPOU3BOAHON (DYHKITHH.
1. | Moayab «Tpuronomerpus 11
1.1. | TpuroHoMeTpUYECKUEYPABHCHHUS 4
1.2. | CucreMbl TPUrOHOMETPUYECCKUX YPAaBHEHU I 4
1.3. | IIpocreiiiire TPUrOHOMETPUIECKUCHEPABEHCTBA
5. | Moayab Komounaropuka.Teopusi BeposiTHOCTEIA. 11
5.1 | KomOunaropuka 4
5.2 | Teopust BEposTHOCTEH 7
6 Monayas «Iliiannmerpusi 11
6.1 | 3amauu Ha penIeHHEeTPEYTOJILHUKOB. 4
Brruucnenue mionaaei miockuxpuryp
6.2 | Bekropsl. MeTo1K0OpANHAT 4
6.3 | [lnaHuMeTpHYECKUE 331a41 MTOBBIIICHHONCIIOKHOCTH. 3
7 Mopnyas «Ctepeomerpus» 4
7,1 | B3aumHOe pacronioxeHue 2
IPSIMBIX U TUIOCKOCTEWB MPOCTPAHCTBE.
7.2 | Muororpanauku. [Tnomanu u 06eMbl. 2
8 HtoroBoe 3ansiTe 1
Htoro 68




KanengapHo-temaTnueckuii miaH

Ne /it Tema KommuaectBo wacor
1. Munu- nexuus 1
«TpuroHoMeTpuyecKre ypaBHEHUS»
2 Tpuronomerpuieckue ypaBHEHUS 1
3 Tpuronomerpuieckue ypaBHEHUS 1
4 TpuronomeTpuueckue ypaBHEHUs 1
5 Tpuronomerpuieckue ypaBHEHUS 1
6 Tpuronomerpuieckue ypaBHEHUS 1
7 Munu-nekuust «CUCTeMbl TPUTOHOMETPUUYECKUX 1
YPaBHEHHUI»
8 CucTeMbl TPUTOHOMETPUYECKUX ypaBHEHU I 1
9 CucTteMbl TPUTOHOMETPUYECKUX ypaBHEHU I 1
10 CucremMbl TPUTOHOMETPUYECKUX YPAaBHEHUI 1
11 CucremMbl TPUTOHOMETPUYECKUX YPAaBHEHUN 1
12 CucreMbl TPUTOHOMETPUYECKUX ypaBHEHUI 1
13 Munu-nexkuus «lIpocreiinne TpuroHomMeTpuyecKue 1
HEPaBEHCTBA»
14 [Ipocreiimume TpUroHOMeTpUYECKUEHEPABEHCTBA 1
15 [Ipocreiimume TpUroHOMeTpUYECKUEHEPABEHCTBA 1
16 [Ipocreiimme TpUroHOMeTpUYECKUEHEPABEHCTBA 1
17 Munu-nekuus «Iloctpoenue rpadukoB GyHKIMN U 1
3aBHCUMOCTEH,COIEPKAIINX 3HAK MOJIYJIS.
18 Munu-nekuus «Iloctpoenue rpadukoB GyHKIMHA 1 1
3aBHCUMOCTEH, CoJiepKaIUX 3HAK MOJTYJISL.
19 IToctpoenue rpagukoB GyHKINN H3aBUCUMOCTEH, 1
COJIEp KALIMX 3HAK MOJTYJIS.
20 IToctpoenue rpagukoB GyHKINUN H3aBUCUMOCTEH, 1
COJIep KALINX 3HAK MOJTYJIS.
21 I'paduku ypaBHEeHuU 1
22 I'paduku ypaBHEeHuU 1
23 I'paduku ypaBHEeHuU 1
24 I'paduku ypaBHEeHuU 1
25 I'paduueckuii cnocod npencraBieHUIUHPOPMALIUT 1
26 I'paduueckuii cnocod npencTaBieHUIUHPOPMALIUT 1
27 I'paduueckuii ciocod npencraBieHUIUHPOPMALIUT 1
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28 I'paduaeckuii cocod npeacraBieHUIMHPOPMAITAN 1

29 HppaunoHanbsHble, IOKa3aTelbHble,Jorapudmudeckue 1
ypaBHEHHS

30 HppanmoHansHbie, HOKa3aTeNbHbIC, JOrapUPMHUECKUE 1
ypaBHEHHS

31 HppannoHansHbie, HOKa3aTENbHbIC, JOrapuPMHUUECKUE 1
ypaBHEHHS

32 HppannoHansHbie, HOKa3aTENbHbIC, J0rapUPMHUECKUE 1
HEPaBEHCTBA

33 HppaunoHanbHble, IOKa3aTeNIbHbIE,J0rapupMUUECKUE 1
HEpaBEHCTBA

34 HppaunoHanbpHble, HOKa3aTelbHbIE,JOrapupMUUECKUe 1
HEpaBEHCTBA

35 Cucrembl ypaBHCHUH ¥ HEPABEHCTB 1

36 CucTeMbl ypaBHEHHI U HEPABEHCTB 1

37 CucremMbl ypaBHEHUN 1 HEPABEHCTB 1

38 Meroa UHTEpPBAJIOB 1

39 Merona HHTEpPBAIOB 1

40 Merox nHTEpBaIOB 1

41 I'eomerpuueckuii cMmbica npousBoaHou McecnenoBanue 1
(YHKIIHMU C TOMOIIBIO IIPOU3BOJHOM

42 I'eomerprueckunii cMmbica nponsBoaHon MccnenoBanue 1
(YHKIIMH ¢ TOMOIIIbIO POU3BOIHOMN

43 I'eomeTrpuueckuii cmbica npousBoaHoi Mccnenoanue 1
(YHKIIMHU ¢ TOMOIIIbIO POU3BOAHOMN

44 I'eomeTpuueckuit cmbica npousBoaHol Mccnenosanue 1
(YHKIIMHU ¢ TOMOIIIbIO POU3BOIHOMN

45 Bospacranue u yobiBanue GyHKIUN 1

46 Bospacranue u yOpiBanue GyHKINUN 1

47 Bospacranue u yosiBanue QyHKIUN 1

48 HauOonbiiee 1 HauMeHbIIEE3HAYCHHE 1
GbyHKIHH.

49 Haubonbmiee u HaMEHbIIEE3HAYCHHE 1
byHKIIIT

50 Haubonbiiee u HauMeHblIee3HAUEHNE 1
GyHKIHU.

51 OkctpemyMmsbl. Utenue rpadukoB QyHKINU U TpapUKOB 1
MPOU3BOTHON ) YHKITHH.

52 1

OkcTpemyMbl. UteHne rpagukoB pyHKITUU U rpaduKOB
[anl

4N

[2Y]




MPOU3BOTHON ) YHKITHH.

53 KombunaTtopuka 1
o4 Komb6unaropuka 1
55 KombunaTtopuka 1
56 Teopust BEpOSITHOCTH M CTATUCTHKA 1
o7 Teopust BEpOSITHOCTH U CTATUCTHKA 1
58 Teopus BEpOSTHOCTH M CTaTHCTHUKA 1
59 3ajaun Ha PEIICHUE TPEYTOJIbHUKOB 1
60 3a1aun Ha pelIeHUe TPEYTOJIbHUKOB 1
61 3amaun Ha pelIeHue TPEYrOIbHUKOB 1
62 Brruncnenue miomaaein 1
YEThIPEXYTOJbHUKOB
63 Brruncienue miomaaein 1
YETHIPEX yTOJLHUKOB
64 B3anMHOe 110105k€HUE NPSAMBIX UIUIOCKOCTEH B 1
MIPOCTPAHCTBE
65 MHororpaHHUKH 1
66 [Tnomany u 0ObEMBI. 1
67 Bekropsl. MeTo1 KOOpIMHAT. 1
68 Hrtorosoe 3aHsTHE. 1




1. EI'D 2024. Maremaruka. [Ipo¢unbHblii ypoBeHb. 36 BapuaHTOB. THIIOBBIE TECTOBBIE
3aganus. [lon. pen. U.B. Smenxko. - M.: Ox3amen, MITHMO

2. EI'D: 3300 3amau c¢ otBetamum mno Maremaruke. [IpodunbHbii  ypoBeHb. [lon
pen.M.B. Smenko M.: Dk3ameHn, 2017.

NMHTEPHET-UCTOYHUKU

OtkpsiThiii OaHk 33124 [ NA: http://mathqgia.ru:8080/or/gial2/

On-naiin Tecter: Nitp://uztest.ru/exam w http://eceru.ru
OtkpoiThIi Oank 3ananuii EI'D mo marematuke — hitp://mathege.ru

[Topran nadopmanuonHon noaaepxkku EI'D — http://www.ege.edu.ru
®denepalbHBIN HEHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB — Nttp://fcior.edu.ru

denepanbHbI HHCTUTYT MEIAarornyeckux u3meperuit — hitp:// www.fipi.ru/
Caiit uznatensctBa «MHTEIeKT-LleHTp», e MOXHO HAWTH y4eOHO-TPEHUPOBOYHBIC

MaTcpHrajbl, JCMOHCTPAIIMOHHBLIC BCPCHUM, 0aHK TPCHUPOBOYHBIX SaﬂaHI/Iﬁ C OTBCTaMu,

METOJIMYECKHE PeKOMEHAaIK 1 00pasiibl perrenuii — http://www.intellectcentre.ru

OopazoBarenbHas wiatpopma «Pemry EI'Dx»— hitp://www.mathnet.spb.ru/
[ToaroroBka k EI'E, HOBbIe OJIaHKH 3a/1aHUM, IUIAKTUICCKHE MATEPUAITbI, OTIOPHBIC
cxembl — ege.On-line.info
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