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HHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma «Marematuka. 30paHHble BONpOCHD» OPUEHTHpPOBaHA Ha
pPacCMOTPEHHE OTHENBHBIX BOIPOCOB MAaTEMaTHKH, KOTOPBIE BXOIAT B COACPKAHHME E€AMHOIO
roCy/IapCTBEHHOr0 3k3amMeHa. Kypc nonosiHseT M pa3BUBaeT IIKOJBHBIM Kypc MaT€MaTUKH, a
TaKXe SBJIsIeTCs MH(OPMALMOHHON MOAJEPKKON JlalbHEHIIero oopa3oBaHus U OPUEHTHUPOBAH
Ha  yJOBJIETBOPEHHE 00pa3oBaTENbHBIX IMOTPEOHOCTEH  CTApIIMX  IIKOJBHUKOB,  HX
AQHAJIUTMYECKUX M CUHTETHYECKUX criocoOHocTeil. OCHOBHAs ues JaHHOIO Kypca 3aKJII0YeHa B
paclIMpeHUH M YIIIyOJeHUM 3HAHUM YyYalluxcs IO HEKOTOPbIM pasfeslaM MaTeMaTHKH, B
00ecre4eHny MPOYHOIO U CO3HATEJIBbHOIO OBJIAJIEHUS YYAIMMUCS CHUCTEMOM MaTeMaTH4ECKHX
3HAaHUM M yMEeHHWH, HEOOXOOUMBIX IpH CJadye BBITYCKHOTO 3K3aMeHa, a Uil HEKOTOPBIX
MIKOJIBHUKOB - HEOOXOAUMBIX JIJIsl POJOIDKEHUS] 00pa30BaHMUS.

B npouecce ocBocHMs comep:KaHHMA JAHHOIO Kypca YYEHUKH OBJIAZCBAlOT HOBBIMH
3HAHUSIMH, OO0OTalal0T CBOW J>KU3HEHHBIH OIBIT, IOJYYalOT BO3MOKHOCTh IPAKTUYECKOTO
IPUMEHEHHUs CBOUX HHTEUIEKTYalbHbIX, OPraHU3aTOPCKUX CIOCOOHOCTEH, pa3BUBAIOT CBOU
KOMMYHHKATHBHBIE CIHOCOOHOCTH, OBJIAJEBAIOT 0Omey4eOHbIMH yMeHHAMHU. (OcBoeHHE
IIPEIMETHOTO COACpXKaHMs Kypca M caM IpOLECC H3YYEHMs] €r0 CTaHOBATCSA CPEICTBaMH,
KOTOpPBIE 00eCIIEUnBAIOT MEPEX0/ OT O0YUCHHUS yJaluxcs K UX caMoo0pa30BaHUIo.

N3yuenue kypca mpeanosiaraer o0ecreuyeHne MojIoKUTeIbHOW MOTHUBAIMM YYaIIUXCsl Ha
NOBTOPEHHE paHee W3YYEHHOIO MaTepuana, BbIIEJICHUE Y3JOBBIX BOIIPOCOB  Kypca,
IIPEIHA3HAYEHHBIX U1 IIOBTOPEHHMs, MCIIOIb30BAHUE CXEM, MOJEJIEH, ONOPHBIX KOHCIIEKTOB,
CIPAaBOYHHUKOB, KOMIIBIOTEPHBIX TECTOB (B TOM YHCJIE€ HMHTEPAKTUBHBIX), CaMOCTOSATEIbHOE
cocTaBJIeHHE (MOJEJIMPOBAHUE) TECTOB aHAIOTUYHBIX 3aJaHusIM EI'D.

MeToaom0ruueckor OCHOBOW IIPEAIaraeMoro Kypca sIBIsIeTCs AeATEIIbHOCTHBIA MTOAXO0MA K
oOyueHuto Mmarematuke. JlaHHBIM MoAXO0J] mHpeanosaraeT oO0ydyeHHEe HEe TOJBKO TOTOBBIM
3HaHMUSIM, HO U JESATEIbHOCTH MO IMPUOOPETEHUI0 3TUX 3HAHUM, CHOCOOOB pacCyKICHH,
JI0Ka3aTeNbCTB. B CBA3M ¢ 9TUM B IIPOLIECCE U3YyUEHUS Kypca ydaluMCs IpeUIaraloTcs 3aJaHus,
CTUMYJIMPYIOIINE CaMOCTOSITENIbHOE OTKPBITHE MMM MaTeMaTH4eCKHX (aKTOB, HOBBIX, paHee
HEU3BECTHBIX, IPUEMOB U CITIOCOOOB peIIeHUs 3a/1a4.

PabGouas mporpamma cocrtaBiieHa ¢ ydyeToMm paboueil mporpammbl BocnuTanusi [ BOY Ne
427.

Ieas panHoro kypca: oOecnedyeHWe HMHAWBHUIYaJbHOTO U CHCTEMaTHYECKOTO
COIPOBOKACHMS ydaluxcs pu noaroroske k EI'D mo maremaTuke.

3apaum kypca:

1. Pacmupenue u yriy0jaeHHe MKOIBHOTO Kypca MaTeMaTHKH.

2. AKTyanu3aius, CHCTeMaTH3anus 1 0000IeHIe 3HAHUIA YIaluXCs 10 MaTeMaTHKe.

3. ®opmupoBaHME Yy YYalIUXCSH IIOHUMAaHWS POJIM MATEMaTHYECKUX 3HAHUH Kak
MHCTPYMEHTA, O3BOJISIOIIEr0 BEIOpATh JIyUIINi BApUaHT A€UCTBUN U3 MHOTUX BO3MOXHBIX.

4. Pa3BuTHE HHTEpECA yJalIUXcs K U3yYEHUIO MAaTEMATHKH.

5. Pacmmpenue HaydHOTO Kpyro3opa y4Janiuxcs.

6. OOyueHune cTapUIeKIACCHUKOB PEIICHUIO YUeOHBIX U KH3HEHHBIX MpobieM, crocodam
aHayM3a UH(OpMaIMK, TOTy4yaeMol B pa3HbIX (popMax.

7. ®opMHpOBAaHME MOHATUS O MATEMaTHMYECKMX METOJax IIPU PEUIEHHH CIIO0KHBIX
MaTeMaTUYEeCKUX 3a/a4.

8. Obyuenue 3anonnenuto Omankos EI'D.

9. Ilcuxomorudeckas noaroroska k EI'D.

[TpuMeHsIOTCST  Cleayrole  BHIBl  JEATENbHOCTH HAa  3aHATUAX:  OOCYXJIEHHeE,
TECTUPOBaHUE, KOHCTPYHPOBAHHE TECTOB, UCCIEA0BATENbCKAS AESITENbHOCTD, pad0Ta C TEKCTOM,
JCIIYT, OO30pHbIE JIEKIMU, MHHHU-JIEKLIUH, CEMUHApbl M TNPAKTUKYMBbl 10 PELICHHIO 3ajad,
MPEyCMOTPEHbBI KOHCYJIbTALINH.

Metoasl u  Qopmbl  0o0yueHus omnpeaestorcs TpeboBanusimu  OI'OC, ¢ yderom
WHAMBUAYAJIbHBIX M BO3PAaCTHBIX OCOOEHHOCTEH Yy4YallluXcsl, pPa3BUTHS U CaMOpPa3BUTHUS




JUYHOCTH. B CBA3M € 3TUM ONpPEIENECHBl OCHOBHBIE INPUOPUTETHI METONUKH HW3YyYEHUS
AJIEKTUBHOIO Kypca:

e 00ydeHHue uepe3 ONbIT U COTPYAHUYECTBO;

e  WHTEPAKTUBHOCTH (paboTa B MAJIBIX TPYIIIax);

e  JIMYHOCTHO-JEATEIbHOCTHBIN U CyOBEKT—CyOBEKTUBHBIN 1M0aAX0] (00sblllee BHUMAaHUE K
JMYHOCTH YYaLIErocs, a HE LUENsSIM YUYUTENsl, pABHOIPABHOE UX B3aUMOJAEHUCTBHUE).

DOopMBI U METOJIbI KOHTPOJIS: TECTUPOBAHKUE, CAMOIIPOBEPKA, B3aUMOIIPOBEPKA YUALTUMUCS

Jpyr apyra, codece0BaHHEe, TUCbMEHHBIN M YCTHBIHM 3a4eT, IPOBEPOUHBIC TUCHbMEHHBIE PA0OTHI,
HaOmoneHue. KonmuecTBo 3agaHMii B TecTax IO KaXJIOW TeMe HE OAMHAKOBO, OHM HOCST
KOMILICKCHBIN XapakTep, U Oosbllas 4acTh MX MPHU3BaHA BBIABUTh YPOBEHb 3HAHWN W yMEHUH
TECTUPYEMOTO.

YyeOHbIii MJIaH

68 uacoB
No HaszBanue moyns KonunuectBo HuTepner pecypes
n\in 4acoB
Moayins «CtepeomeTpush» 11 https://resh.edu.ru/subject/17/11/
Moayab «TekcToBbIC 3a1a4K» 11 https://resh.edu.ru/subject/51/11/
Monyib «YpaBHEHHUS, CHCTEMBI 11 https://resh.edu.ru/subject/51/11/
YpaBHEHUI
4.| Moayne «Tpuronomerpus 11 https://resh.edu.ru/subject/51/11/
5| Moayns  «l[IpowsBogHas u  ee 11 https://resh.edu.ru/subject/51/11/
IPUMEHEHHE
6.| Moayns «Kombunaropuka. Teopus 11 https://resh.edu.ru/subject/51/11/
BEPOATHOCTEN»
7. | UtoroBoe 3aHsTHE 2 https://resh.edu.ru/subject/51/11/
Hroro 68
COJAEP)KAHUE
> Moayab «CTepeomMeTpusi»

IIpsiMble M TUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXAY CKPEIIMBAIOLIMMUCA INPSMBIMU. YTOI
MEXIY MPSAMOH U IUIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTAMU. PaccTosiHue B IPOCTPAHCTBE.
MHororpaHHuky U ux cBoiictBa. [lmomany moBepxHocTH U 00beMbl Tesl. COOTHOILLIEHHE MEXIY
00beMaMu MOAOOHBIX TEll.

BexTopsl. CkansgpHoe Mpou3BeIeHNE, YTOlI MEKIY BEKTOPaMH.

Meron KoOOpAMHAT B IPOCTPAHCTBE.

> Monayab «TekcToBble 3ag1aumn»

ITpakTHKO-OpHEHTHPOBAHHBIE 33a4Uu. 3a7a4l Ha MPOLICHTHI.

3aauM Ha ABM)KEHME. 3a/1auM Ha JABM)KEHUE MO peKe. 3a7auu Ha IBUYKEHUE 110 OKPYKHOCTH.
3agauu Ha oNpeieieHue cpeiHeil CKOPOCTH JBMKEHU. 3a/1aul Ha COBMECTHYIO paboTy. 3agaun
Ha CMECH U CIUIaBbI. 3a71auu Ha pa30aBJIeHHE.

[Tpocreiimme 3agaun ¢ puzndeckuMu popmynaMu. 3aaa4u ¢ GU3NIECKUM COJIepIKAHUEM,
CBOJSILIIMECS K PEIICHUIO JMHENHBIX U KBaIPATHBIX YPABHEHUW U HEPABEHCTB.

HaxoxeHre HaMEeHBIIEeT0 JO0CTATOYHOTO U HAWOOJIBIIEr0 BOZMOKHOTO KOJIMYECTBA.

> Moayab «YpaBHeHU»
VYpaBHEeHHUsT B IIETbIX YHCIaX. PaBHOCHIBHOCTH ypaBHeHHH.  YpaBHenus Buma P(X)-Q(x)=O0.
P(X)

VYpaBHeHHs BHUAA =0. VYpaBHeHus, coaepkalpe NEPEMEHHYIO0 IMOJ 3HAKOM MOIYJIS.

Q(x)
HecrannaptHsle mnpuemsbl pemieHus ypaBHeHUil. lcrnonb3oBaHue CBOWCTB (QYHKUUH JUIs
pemieHuss ypaBHeHMH. Pa3nuuHble MeTOABl pelleHus cucteM ypaBHeHuM. OnpeneneHue
napamerpa. PelieHue ypaBHEHUH, colIepXKalllMX IapameTpbl. PernieHue cucremM ypaBHEHHH ¢
napaMeTpami.




> Monyab «Tpuronomerpusi»

IIpocreiiine TpUroHoMeTpUUecKue ypaBHeHus. [Ipukinagnele 3a1auu, CBOAAIINECS K PEILICHUIO
MPOCTEUIINX TPUTOHOMETPUUYECKUX ypaBHeHHH. OOJacTh 3HAYEHUH TPUTOHOMETPUUECKHUX
byHKUINH.

Pemennie Gosnee CIOXHBIX TPUTOHOMETPUYECKUX YPAaBHEHHUH W UX CUCTEM, C IPHUMEHEHUEM
HECTaHJIapTHBIX METOJI0B.

> Mopnyas «IlpousBoaHasi U ee IpUMEHEHUE»

®uU3NUEeCKUl U T€OMETPUUYECKHII CMBICI MPOU3BOIHOM. [IpousBogHas U wHccieqOBaHUE
¢ynkuunii. Bospacranue u yosiBanue GyHKIMUA. IKCTpeMyMbl. UTeHue rpadukoB QyHKIMH U
rpa¢uKoB MPou3BoOIHOM GyHKIMK. Hanbosbiiee 1 HanMeHbIIee 3HaUeHUE (PYHKITHH.

> Mopnyabs «KomOnnaTopuka. Teopusi BeposiTHOCTEi»

KomOunaropuka. Iloodepenusiii U1 OJHOBpPEMEHHBIM BbIOOp. PasmenieHus ¢ MOBTOPEHUSIMU,
coueTaHus ¢ MoBTOpeHusIMU. [lepecTaHOBKH.

BepostHocts. YacTtoTa cOOBITHS, BEpOSTHOCTh. PaBHOBO3MOKHBIE COOBITHS M IOACYET HX
BEPOSATHOCTH. | 'eoMeTpuieckas BEpOITHOCTh. BEpOATHOCTH COOBITHUN. Y CIIOBHAS BEPOSTHOCTb.
HezaBucumocTh coObITHII. BeposTHOCTh MNpou3BeneHUs HE3aBUCUMBIX coObITHI. Dopmyna
bepnyiu. Pemenue 3anay.

Craructuueckue nanubie. llpencraBieHue AaHHBIX B BHJE TaONMuUI, auarpamm, rpaQukos.
[ToHsITHE O CTATUCTHYECKOM BBHIBOJIC HAa OCHOBE BBIOOpPKH. [IOHSATHE W TIpUMEpHI CIydalHBIX

COOBITHIA.
YYEBHO-TEMATUYECKWH IJIAH
Ne n/m Conepxxanue Kon- B Tom uncie Dopmbl DIEeKTpOHHBIE
y4eOHOro Marepuana |  BO | jekium | mpakT 3aHATHI pecypesl
4acoB HKYM
1 Moayab 11 5 6
«CrtepeomeTpus)
1-2 Bzanmuoe 2 1 1 O030pHas JeKIus, https://resh.edu.r
TIOJIOXKEHHE TPSMBIX HPaKTHKYM u/subject/17/11/
Y IJIOCKOCTEN B
POCTPAHCTBE
3-4 MHororpaHHUKH 2 1 1 [Mpaktukywm, 3ausitue- | https://resh.edu.r
KOHCTPYHPOBaHUE u/subject/17/11/
5-7 [Tnomanau n 06GbEeMBI 3 1 2 [IpakTukKym, MUHU- https://resh.edu.r
HPOEKT u/subject/17/11/
8-9 Bekropsr 2 1 1 [IpakTukym https://resh.edu.r
u/subject/17/11/
10-11 | Meroxa KoopaUHAT 2 1 1 KOHCYJIbTAIIHS, https://resh.edu.r
paborta ¢ OaHKaMu u/subject/17/11/
EI'D
2 Monayab 11 5 6
«TekcroBbIE
3aa4m»
12-13 | 3agauu Ha 2 1 1 [IpakTukym, urpa https://resh.edu.r
JIBHOKEHUE u/subject/51/11/
14-15 | 3agauum Ha 2 1 1 [IpakTukym, urpa https://resh.edu.r
COBMECTHYIO paboTy u/subject/51/11/
16-17 | IlponeHTHBIE 2 1 1 [IpakTukym, urpa https://resh.edu.r
BBIYUCIICHHS B u/subject/51/11/
KH3HEHHBIX
CUTYaIUSIX
18-19 | 3agaum, cBA3aHHBIE C 2 1 1 [Mpaktukywm, 3anstue- | https://resh.edu.r




0aHKOBCKHMU KOHCTPYHPOBAHHE u/subject/51/11/
pacuéramu
20-21 | 3agauum Ha cMeECH, 2 IIpaktukym, 3austue- | https://resh.edu.r
CILIaBbI, PACTBOPBI. KOHCTPYHPOBaHUE u/subject/51/11/
22 3amaun Ha 1 3anstue-oocyxaenue, | https://resh.edu.r
ONTUMAJILHOE KOHCYJIbTaIHs, u/subject/51/11/
perieHue pabora ¢ OmaHKaMu
EI'D
3 Monayab 11
«YpaBHeHUs,
CHCTEMBbI
YPaBHEHHII»
23-24 | YpaBHEHHUS B IIEJIBIX 2 MuHH-TeKIHs, https://resh.edu.r
YHCITax MPAKTUKYM u/subject/51/11/
25-28 | UppanuoHaibHbIe, 4 [IpakTuKym https://resh.edu.r
NOKa3aTelbHbIE U u/subject/51/11/
JorapuMUUECKHe
ypaBHCHUS
29-30 | Cucremsl 2 MuH#u-1eKIHs, https://resh.edu.r
ypaBHEHUI IPAKTHKYM, UTPa u/subject/51/11/
31-33 | Pemenue ypaBHeHHA 3 [Mpaktukywm, 3ausitue- | https://resh.edu.r
U CUCTEM YpaBHCHUIN 00CyKeHue u/subject/51/11/
C mapaMeTpaMu
4 Monayasb 11
«Tpuronomerpus»
34-37 | TpuroHOMeTpHUYECK 4 [TpakTHKYM, MUHH- https://resh.edu.r
We ypaBHCHUS JICKITHSI u/subject/51/11/
38-41 | Cucrembl 4 [Mpaktukym, 3austue- | https://resh.edu.r
TPUTOHOMETPHUYECKU 00CyXICHUE u/subject/51/11/
X YpaBHEHHM
42-44 | TlpocTeiimue 3 3anstue-oocyxaenune, | https://resh.edu.r
TPUTOHOMETPUYECKU HPaKTHKYM, u/subject/51/11/
¢ HepaBEHCTBA KOHCYJIbTAITHSI
5 Moayab 11 https://resh.edu.r
«IIpou3BoaHas U ee u/subject/51/11/
NpPHUMeHEeHHEe»
45-48 | 'eomerpuyeckuit 4 O063opHast nekuus, https://resh.edu.r
CMBICIT TPOU3BOTHOM MPaKTHKYM u/subject/51/11/
49-52 | UccnenoBanue 4 [MpakTHkyMm, https://resh.edu.r
GyHKINH C poeKTHast paboTta u/subject/51/11/
HIOMOIIBIO
MIPOU3BOAHOMN
53-55 | Haubombiiee u 3 3anstue-oocyxnenue, | https://resh.edu.r
HaMMEHbBIIIEe MPAKTUKYM, u/subject/51/11/
3HauCHUE QYHKIHU KOHCYJIbTAIIHS,
pabora ¢ GmaHKaMu
EI'D
6 Monayanb 11
«KomOunnaropuka.
Teopus
BEPOSITHOCTE»
56-59 | KomOunaropuka 4 3ansarue-oocyxnenue, | https://resh.edu.r




MPAaKTUKYM, MUHH- u/subject/51/11/
JICKIIHsSI, UTPa
60-66 | Teopus 7 2 5 3anstre-oocyxaenue, | https://resh.edu.r
BEPOSTHOCTEH u MUHHU-JICKIHSI, UTPa, u/subject/51/11/
CTaTHUCTHKA KOHCYJIbTAIHS,
paborta ¢ GraHKaMu
EI'D
67-68 | MToroBoe 3ansATHE 2 Kpyrusrii cTon

ITocoOus pust yuammuxcs
OpHo u3 moco6uii o BeIOOpY 00pa30BaTEIbHON OpraHU3aluU:

1. Bunenkun H. f., Iubaco JI. II., IllubGacoBa 3. ®. 3a crpaHumamMu y4eOHHKA
matematuku. ['eomerpusa. CrapuHHble U 3aHUMaTeldbHble 3amaud. [locoOue s
yuamuxcs 10—11 knaccoB. — M.: [Ipocsenienue, 2004 u nocnenyronme n31aHus.

2. 3anueB B.B., Erepes B.K., CxanmaBu M.M. COopHUK 3aga4 IO MaTeMaTUKE IS
nocrynatomux B By3sl. — M.: ACT, 2013 r.

3. 3uB b. I'., Meitnep B. M., baxauckuii A. I'. 3agaun mo reomerpun. 7-11 kmacchl.
[Tocobue s ywammxcs obrieoOpa3zoBareiabHbIX opranuzanuii. — M.: IlpocBemienue,
2018 1 nocnexayrouume n31aHus.

4. Kapues C.B., Hupckuiit B.I'. u np. MeTtoas! pemienus 3agad 1o aaredpe oT MpocThixX 10
caMbIX CIOXHEBIX. - M.: Dk3amen, 2009.

5. Huxonbckmit C. M. AnreOpa m Hauama mareMaTwueckoro ananmm3a. 10-11 kiaccel.
[Tocobue nmns yyammxcsi o0eo0pa3oBaTeIbHBIX yUpeKICHUH. (DIEeKTUBHBIE KypChI). —
M.: Ilpocsemienue, 2007 u nocnenyromme u31aHusl.

HNHpopmannoHHBIE pecypChl

1. Bunenkun H.JL. Anre6pa u Havana aHanmza. YueOHuk i 10 k1. ¢ yriayGuiéHHBIM
U3y4eHueM Kypca MaremMatuku. - M.: [Ipocsemnienue,
2. Boiconkuit U.P., 'ymmn JI.J. u ap. (mox penakuueit A.JI. CemenoBa u U.B. fmenko).

EI'D. Maremaruka. YHHBEpcalbHblE MaTepUalbl ISl MOATOTOBKM ydamuxcs. «MHTemnekt-
LICHTD),

3. EI'D 2014. Martematuka. 3000 3aganuii yactu B ¢ orBeramu. Ilox pen. Amenko U.B.,
Ceménona A.JIL. u ap. — M.: 3naTenbCcTBO «IK3aMEH»,
4. 3uB b.I'. 3agaun no anre6pe u Havyana ananuza. - CI10.: Mup u cembs, cepust Maructp,

HNuTepHeT-pecypcen:

KopsinoB A.I'.. Maremaruka. EI'D 2010. 3ananus tuma C1-C5. MeTozs! pemeHus.
http://www.alleng.ru/d/math/math468.htm
Kadsapos A.K.. Marematuka. EI'D. Pemenue 3anau yposus C 3.
http://www.alleng.ru/d/math/math451.htm
JIbicenko @.dD. Maremaruka. TemaTnyeckue TecTbl.l €OMETpHsl, TEKCTOBBIE 3a1a4H.
http://www.alleng.ru/d/math/math450.htm

Bnacosa A.Il., EBceeBa H.B. Matemaruka. 50 TUTIOBBIX BapuaHTOB 9K3aMEHAIIMOHHBIX paboT
U1 HOAroToBKHU K EI'D.

http://www.ast.ru/author/195966/

OtxkpeiThiil OaHk 3ama4d EI'D: http://mathege.ru
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