MHUHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOMN ®EJEPALIAUA
Muuuncreperso o6pasoBanus Kpacnosipekoro kpas
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PABOYAS TIPOI'PAMMA

3JIEKTHBHOTO Kypca «M30pannbie BONPochl MaTeMaTHKH

s obydaromuxes 11 kiacca

¢. lloaropuoe 2024



IHosicHuTeIbHAS 3anIMCKA

[Iporpamma »srnexTuBHOrO Kypca «/30paHHBIE BOIIPOCHI MaTeMaTUKW» pa3paboTaHa Ui
yuamuxcs 11 xnacca Ha ocnose gemo-sepcun KMMos EI'D 2024-2025r no maremaTuke.

[Iporpamma mpeamosnaraetT yriayOleHHOE H3ydeHHEe U30paHHBIX TEM  MaTeMaTUKH,
HEOOXOMUMBIX JuIs  ycmemHoW mnoarotoBku k  EI'D.  JlamHas  mporpamMma  TO3BOJISIET
CUCTEMAaTHU3UPOBaTh 3HAHMS U YMEHHs [0 MaTeMaTHKe, OTpa0oTaTh HaBBbIKM pemieHus 3ananuit EI'D
pOo(UIBHOTO YPOBHS IIEPBOM M BTOPO YacTH.

Hayuynasi HOBH3HA 3aK/IIOYAETCS B HAIPaBICHHOCTH 3JIEKTUBHOTO Kypca Ha pean3aluio
®I'OC HOBOTroO MOKOJIEHHUS.

Ilemaroruveckasi  1esecoo0pa3sHOCTbL  COCTOUT B METOJMYECKMX  PEKOMEHJAUUsX,
pa3paboTaHHBIX JUTS yJamuxcsi B cBs3U ¢ m3MeHenneM B Kumax EI'D 2024 mo matemaruke.

Cpoku peanu3auuu nporpaMmmbl. 1 yaeOHbIN TOT

Harpy3ska: 17 yacos, 1 yac B Hegeimto Bo |l monyroauu.

Ienp kypca: NONOJHUTH 3HaHWS U OTPAOOTaTh HABBIKM YyYalIMXCA JUISl  YCIELIHOI'O
npoxoxaenus: EI'D.

3apaum kypca:

03HaKOMHUTh yuammxca ¢ komupukaropom KHMor EI'D 2025 roga mo MaTemaTHKe;

O3HAKOMUTH y4aluxcs ¢ Jaidxakamu s perienus 3aaad nepoit yactu EI'D, chopmupoBath
HaBBIKM pELICHUS TaKUX 33/a4;

O03HAaKOMHTh YYalllMXCsl C palMOHAJIBHBIMU crioco0aMu peleHus 3agad Bropoi yactu EID,
(¢bopMUpOBaTh HABBIKK PEUICHHS TaKHX 3a]1a4;

03HAaKOMUTb ydamuxcs ¢ 3aganusmu EI'D mponuibix jer.

B pa3paboraHHOM Kypce COYETaloTCs M3Yy4eHHE TEOPETUYECKOro MaTepuaja U IMPaKTUYEeCKOoe
3aKperuieHue peuienus 3ananuii EI'D.

[IperonaBanre Kypca He MOJpa3yMeBaeT o00s3aTebHOE HAJIMYUE y KaKJOro Yy4allerocs
3ananuii EI'D B OymakHOM BHJle, HO IIpeIoiaraeT HaJlMuKe J10CTyna K 00pa3oBaTesbHOM miaTdopme
Pemy EI'D.

Ilepen pa3bopom 3amauy KakoW-nMOO TeMbl, ydamuecs AODKHBI O3HAKOMUTBCA C KpPaTKOU
TeopHel Mo JaHHOM Teme, OOpaTUTh BHMMaHUE Ha Oojee yaauyHblil crmoco0 pemieHus. Ha 3anatum
pa3buparoTcsl HEMOHSAThIE BONPOCHl M (HOPMUPYIOTCS HAaBBIKM pelieHus 3anad. JlomamiHee 3agaHue
IpearoaraeT caMOCTOSATEIbHOE PEeLIeHHe 3a7ad U 0Tpab0TKY HaBBIKOB UX PEILICHMS.

[IpomeKyTOUHBI KOHTPOJIb 3HAHUM Y4YaIIUXCS INPOBOAMTCS IO NEPBOM 4acTH JK3aMeHa B
¢dbopMme TecToB, pazpaboTaHHbIX neaarorom Ha maatdopme Pemry EI'D (Ckaitemapt, AKnace). Cepuiku
Ha TECT pacchUIaloTcs ydeHukam 3apanee. I[lo Bropoit wactu EI'D oco0oe BHHMaHUE YAENISIETCS
NPAaBUIBHOMY O(GOPMIICHHIO pEIIEHUs, IMO03TOMY KOHTPOJb [0 BTOPOH YacTH MpPOBOJUTCS B
MUCbMEHHOU (opme.

B kadecTBe UTOrOBOro KOHTPOJIS ydyallMecs BBINOJIHSIOT OJUH U3 BapUaHTOB JocpouHoro EI'D
2024 ropa 1o MaTeMaTHKE.

OxonuatenbHast 3()(PEKTUBHOCTD W PE3YNbTaThl AJIEKTUBHOTO Kypca OYAyT BHJAHBI IOCIHE
npoxoxaeHus EI'D.

Buabl 1eATeIbHOCTH HA 3aHATHAX: KOHCYJIbTALUs, Oecenia, JIeKIUs, IPAKTUKYM,
camocrostensHas pabora ¢ KUM, TectupoBanue, pabota Ha oOpa3zoBaTenbHOl miatdopme Perry
EI'D u B cetn UnTepHer.

H3yyeHne 1aHHOIrO Kypca JaeT y4almmuMcsi BO3MOKHOCTD:

MTOBTOPUTH M CUCTEMATU3UPOBATh YK€ U3YUYECHHBII MaTeprall MIKOJbHON MaTeMaTHKU;
copmupoBaTh 0a30BbIE MPUEMBI PEIICHUS 33/1a4;
OCBOUTH HAaBBIKU PELLIEHUS MOCTaBICHHOH 3a/1a4U;



y3HaTh O HOBBIX HECTAHAAPTHBIX, PAlIMOHATILHBIX CIIOCO0AX pelleHus 3a1ay;

MOBBIIIATH CBOIO MAaTEMATHYECKYIO KYJIbTYPY, I03HABATEIbHYIO aKTUBHOCTh, TBOPYECTBO;
B xoae mnoaroroBku Kk EI'D  o03HaKOMUTBCS € DJIEKTPOHHBIMH  CpPEICTBAMHU
o0pa3oBaTeNbHbIMU IJIATPOPMAMHU U UHTEPHET - pECypcamu .

B npouecce 00yueHus1 ydanmecsi NpUoOPETAIOT CJIeAYIOIe YMEHHsI:
paboTaTh ¢ YHCIOBBIMHU U AJIT€OpaueCKUMU BBIPAKECHHSIMHU;
peliaTh YpaBHCHUA PA3JIMUHBIX TUIIOB,
peliath reOMeTPUYECKUE 3a/1auH;
peiaTh TCKCTOBBIC 3a/la4X Ha ITPOLCHTEI, CIJIaBbl, CMCCH, IBUXKCHUC,
pemiath ¥ MpaBUIbHO 0QOPMIIATH PEIICHUE 33/1a4 MOBBIIIIEHHOTO YPOBHS CJIOXHOCTH
CTPOUTH U YUTATh Fpa(l)I/IKI/I, Haxo4uThb 110 HUM HEHU3BCCTHOC,
peliath ypaBHCHHUS M HEPABEHCTBA PA3INYHBIX TUIIOB,;
pa3BHBATh HMCCIIEAOBATEIBCKYIO ACATEIBHOCTh, CAMOKOHTPOJIb, CAMOIIOATOTOBKY;
paboTaTh C CeTeBBIMH pecypcamMu Juisi moaAroToBku EID;
TUIAHUPOBATH CBOE 00pa3OBaHMUE.

IIpuHUMIBI TOCTPOEHHS Kypca:
JOCTYITHOCTH;

HAyYHOCTH;

HApaCTAIOLIEH CII0KHOCTH;
BapUATHUBHOCTH;

g hepeHIHAIINN.

CpencrBa o0yueHus:

Co6opuuku KMIMoB 2025 ( 1 He TOIBKO) 110 MaTeMaTUKe, MyJIbTUMEINIHbBIE CPEACTBA,
oOpazoBarenbHbie uiatgopmer: Pemry EI'D, Ckaiicmapt, SKnace, cripaBounbie MaTepHabl,
TaOJIUIIBL.

TpeOoBanus K 3HAHNUAM H YMEHHUSIM BBINYCKHHKA:
ITocne NpoX0oXKACHUSA DIEKTUBHOIO Kypca y4alluecs TOJKHbI
3HaTh:
npaBwia nposeneHus EI'D no matemaruxke;
CTPYKTYpYy, conepxkanne KMMos EI'D no matemaruxke;
OCHOBHBIE TEPMHHBI 110 alNredpe, reOMETpUH, TEOPUU BEPOSITHOCTEM;
COCOOBI PelIeHUs] ypaBHEHUH U HEPABEHCTB;
3JIeMEHTapHble PYHKIMH U X IpaduKy;
KaK MCIIOJIb30BaTh IPOU3BOJHYIO U MHTETPAJl ISl pELICHUSI 3a/1a4;
reoMeTpUYECKHEe TEPMUHBI, (YOPMYIIbI, TEOPEMBI;
3JIEMEHTHI KOMOMHATOPHKH U TEOPUU BEPOSITHOCTEH.
Ymern:
3anonHATh Onanku EI'D no matemaruke;
MpaBWJIbHO 0(hOPMIISTh pelieHre 3a/1a4 BTopoit yactu EI'D;
BBINOJIHATH Pe00Pa30BaHMsl U BEIYUCICHHS 3HAYCHUS anreOpanyecKuX BhIpaKEHHH ;
penaTh ypaBHEHHS M HEPABEHCTBA PA3HBIX TUIIOB;
paboTtath ¢ QyHKIMSIMU U UX TpapuKaMu;
BBITIOJHSATH IEUCTBUS C BEKTOPaMU;
IIOCTPOUTH U UCCIEA0BATH MPOCTEHIIYIO MATEMATHYECKYIO MOJIEIIb;
HCIIOJIb30BATh MTOJIYYEHHBIEC 3HAHUS U YMEHUS B )KU3HH.

oOydeHus,



TemMaTnuyeckoe IJIAaHMPOBAHUE

Ne Tembl Copaepxanue KosmuecTBo
4acoB

1. [IpeoOpa3zoBaHue BBIPKCHHI 3
2. VYpaBHEHUs, HEPABEHCTBA U HMX CUCTEMBI 3
3. OyHKIUH U TpaduKu 2
4, [Tpon3BoHas U €€ MPUMEHEHNE 3
5. [Tnannmerpust. CrepeomeTpust 3
6. DJIeMeHThl KOMOMHATOPUKHU, CTATUCTUKA M TEOPHH BEPOSTHOCTEH 2
7. HToroBplii KOHTPOJIb 1

Bcero 17

Copep:xxaHue Kypca:

Tema 1. IIpeoopa3zoBanue BbipaxeHui (34)

Oznakomienne ¢ KMMawmu, kogudukatopom, cnenudukanueit EI'D. OcobenHoctu U npasuia
nposeneHus EI'D no matemaruke. Ctpyktypa u conepkanue KMMos EI'D no maremaruke.
[ToBTOpEeHue TEOpHH U METOJOB PELIeHUs 3a7ay 1o Teme. Pemenue 3aganuil Ha yncna (uessle,
IpoOHBIE, pallMOHANBHEIC), KOPHH, CTENICHH, [0 TPUTOHOMETPHH , JIOTapu(Mbl, IpeoOpa3oBaHNe
BBIPAYKECHHUIA.

Tema 2. YpaBHeHHs], HEPABEHCTBA M HX cHcTeMbI (3 1)

IToBTOpEHME TEOPUU U METOJOB PELICHU 3ajad 0 TeMe. PenieHne ypaBHEHUN U HEPABEHCTB
pa3ubix THnoB u3 KMMos (o 1 u 2 yactu).

Tema 3. «@ynkuuu u rpapuxm» (24)

[ToBTOpEHNE TEOPUU U METOJOB pelleHus 3aaau no teMme. [loBropeHne 3neMeHTapHbIX QYHKIUNA U UX
rpapukoB. Pemenue 3amanuit u3z KMMoB Ha paboty ¢ rpaduxamu, uccieroBaHHE (QYHKLIUH.
Paznuunble MeTOBI peLIeHUs.

Tema 4. IlpousBoaHas u ee npumenenue (3 1)

Haxoxnaenne mnpou3BOAHONM (YHKIMH, BBIYUCIEHHE YIJIOBOro Kod(¢uIMeHTa KacaTelbHOH,
COCTaBJIEHHE YypaBHEHMs KacaTelabHOH. ['eomerpuueckuil U (QuU3MUYECKUI CMBICI MPOU3BOJHOM.
[IpousBognas cnoxkHoit ¢yHKuuu. I[IpuMeHeHHe TPOU3BOAHOM K HCCIEIOBAHUIO (YHKIMH |
nocTpoeHuro rpagukos. Hanbonbiee 1 HauMeHblIee 3HaYeHUE (PYHKIUH, SKCTpeMyMbl. [Ipumenenune
MIPOM3BOJIHOM B MPUKIIAIHBIX 3a7jauaX, B TOM YUCIIE «(PUHAHCOBBIX).

Tema 5. Tlnanumerpus. Ctepeomerpus (3 1)

[loBrOpenue Tteopun MO IUTAHUMETPUM U cTepeoMerpuu. Pemenue 3amannii u3 KHMMos 1no
IUIAHUMETPUM, MHOTOTPaHHMKH, Tejla M IIOBEPXHOCTU BpAILEHUS, H3MEPEHHE TI'€OMETPUUYECKUX
BEJIMYMH, KOOPAUHATHI U BEKTOPbI. METO1 KOOpIUHAT.

Tema 6. «JieMeHTbI KOMOUHATOPUKH M TEOPUHU BePOSITHOCTEN»(2)

OcHoBHble TepMuHBI. Pemenne 3agannii 13 KUMoB no nanHoi Teme.

Tema 7. Hmozoguwtii konmpons. (1)

Bremonaute Bapuant KHMMa EI'D no maTtemaTuke B MOJTHOM 00beMe. AHAIN3 pe3yIbTaToOB.



YuyeOHO-TeMaTHUYECKHIi IJIaH

No | HaumeHoBaHue TeM Kypca OCHOBHBIE BU/IbI Bcero | Howmep 3amanus B dopma Jata
n/n JEeATEIIbBHOCTH 4acoB KM KOHTPOJIA [IPOBECHUS
1 | Ilpeobpa3oBanue YMeTh BBINOJIHATH 3 4,15, 18 Tecr
BbIPasKeHH. npeoOpa3oBaHus U
BBIYHCIICHUSI.
2 YpaBHenus, YMeTb pemiaTh ypaBHEHUS U 3 1,7,8,12,14,17 Tect
HepaBeHCTBA U UX HEpaBEHCTBA.
CHCTEMBI. OdopmieHue pemeHusl.
3 DOyHKIMH. YMeTb pabotath ¢ 2 6,9,11 Tect
GyHKIUSAMU.
4 | IlpousBoanas u eé 3HaTh Ta0JIUIlY MTPOU3BOIHBIX. 3 11 Tect
NpUMEeHEeHHe. YMeTh NPUMEHATH €€ IpU
UCCIEeOBaHUH (DYHKIIUU.
5 | lnmanumerpus. YmeTs paboTtath ¢ 3 3,5,13,16 Tecr
Crepeomerpusi. reoMeTpHUECKUMH (pUrypamu,
BEKTOpAMH U UX
KOOPIMHATAMH.
6 | DieMeHTBI 3HaTh OCHOBHBIE (DOPMYITBI 2 2,10 Tecr
KOMOMHATOPHKH, KOMOHWHATOPHUKH, CTATUCTUKU
CTATHCTHKHU U TEOPUHU Y TEOPUU BEPOSITHOCTEH.
BEpPOATHOCTEI. YMeTh NpuUMeHSTh (OPMYIIbI
MIPH PEUICHUN TIPUKIIaTHBIX
3aaq
7 | ITOroBbIii KOHTPOJIb. [TpumeHATh MOTy4eHHBIE 1 - KonTponbhas
3HAHUA JUIS PEUIeHHs 3a/1a4 pabota

EI'D




KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHMUE.
11 knacc (11 moayroaue, 14 B Hexesio, Becero 174).

Tema

Jara

Ilo miany

dakTHYeCKH

1.IlpeoOpa3oBanne BoIpaxeHuii - 3 4.

[Ipeobpa3zoBanue creneHHbIX BeipaxeHuil. [I[peoOpasoBanne moka3zaTeNbHBIX BHIPAKEHUI

[Ipeobpa3oBanue palmoHaNbHBIX BhIpaxeHuii. [I[peoOpazoBanne nppaoHaNIbHBIX BHIPAKEHUI

[TpeoOpaszoBanue norapupmMuueckux BoipaxkeHuil. [IpeoOpa3oBanue TPUrOHOMETPUYECKHIX
BBIPAKCHUI

2. YpaBHeHHsl, HEPAaBEHCTBA U HX CHCTeMBbI -3 yaca.

Crioco0bl peleHusi TPUrOHOMETPUUECKUX YPABHEHHM, HEPABEHCTB U UX CHCTEM.

CnocoObl peUICHU TMOKA3aTCIbHBIX ypaBHeHHfI, HCPABCHCTB U UX CUCTCM. Merton
pallnoOHaJIn3a1nu.

CrniocoOblI pemieHus Jorapu(pMUUECKUX YpaBHEHHH, HEPAaBEHCTB U UX CUCTEM.
Meton panoHanu3anuy.

@DyHKUMHU - 2 yaca.




7 Kycouno-nunelinas GyHkius
8 I'paduku TpUroHOMETPUUYECKUX (PYHKIUH.
4. Ilpou3BoHAasi U ee IPUMeHeHHe- 3 Yaca.
[TpousBogHas cinoxuoit pyHkiuu. [IppMeHeHNE MPON3BOIHOM K HCCIICIOBAHUIO
9 (GYHKIMH B TIOCTPOSHHUIO €€ rpaduka.
10 HauGonpiiee n HanMeHblee 3HaueHUE PyHKIUHA. DKCTPEMYMBI PYHKITHH.
11 [IpumeHeHune MpPOU3BOAHON B MPUKJIAAHBIX 33]]a4aX, B TOM YHCIe «(DUHAHCOBBIX».
5. Ilnanumerpus. Crepeomerpus - 3 yaca.
12 VYrusl B mpocTpa”cTBe. MEeTO KOOpAMHAT.
13 Paccrosinue B npoctpaHcTBe. MeTo1 KOOpAUHAT.
Brruncnenue mioiaael moBepXHOCTH MHOTOTPAHHUKOB, Tell BpallleHus. Beruncienne o0beMoB
14

MHOT'OIr'paHHUKOB, TCJI BpAIlICHU .

6. Dj1IeMeHTBbI KOMﬁI/IHaTopI/IKH, CTATUCTUKHU U TEOPUH BQPOHTHOCTeﬁ —2y4aca.




15 DneMeHThl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUU BeposTHOCTEH. Perienue 3agau
n3 KUMOg.
16 DnemMeHTbl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUU BEPOATHOCTEN. Pemienne 3agau
u3 KUMOg.
7. UTOroBbBIi KOHTPOJIb
17 KonTponbnas pabota B popmare EI'D
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Cnucok Jaureparypbl
Marematuka. [IpoduibHbiii ypoBeHb. 'oToBUMCS K uToroBoii arrectanuu. / A.B. Cemenos, A.C. Tpenanun, U.B. Suenko.- M.: MHTeIIEKT-TICHTD,
2022r
EI'D. Marematuka. [IpodunbHblii ypoBeHb: TumoBsle sK3aMeHalMOHHBIC BapuaHThl: 36 BapuaHToB /moa pen. M.B. Smenko. — M. : M3xarenbcTBO
HanmonansHoe o6pazoBanuey, 2022. — 224¢ — (EI'D. ®UIIH-mkoe).
EI'D 2021 Marematuka. [IpopuisHbiii ypoBerb. 20 BapuaHTOB TecToB OT pazpaborumkoB EI'D. Temaruueckas padouas terpans / SAmenko W.B.,
[ecrakoB C.A., Tpenanun A.C., 3axapos I1.1.; nox pen. U.B. Smenko.— M.: U3narensctBo «Ok3amen», MIITHMO, 2021. — 295, [1] c.

internet-pecypcanl
Oo6pazoBarenbabie moptansl Pemry EI'D | Ckaticmapr, SKiacc
Caiit uadopmarmonnoi moaaepxku mo EI'D http://www.ege.ru/.
Caiit ®enepaabHOro MHCTUTYTA Negarorndeckux usmepennii ®UIN http://www.fipi.ru.
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