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Pabouast mporpamma «30paHHbIe BOMPOCKI MaTeMaTHKW» i oOydarontuxcs 10-
11-x kmaccoB cocTaBieHa B cooTBeTcTBuH ¢ TpeboBanmsimu ®I'OC COO, ¢ yuerom co-
JepKaHUsI OCHOBHOW 00pa30BaTENIbHOM MPOTpaMMBl CPETHETO 00IIero odpa3oBaHUs
I'BOY COLI c. Tamenka u IlpumepHoi mporpaMMbl 10 y4eOHbIM npeameraM «CraH-
napThl BToporo nokojienus. Matemaruka 10 — 11 kmace» — M.: [IpocBenieHue.

JlarHast mporpamma npeaHaszHadena i yaammuxcst 10-11 kmaccoB B konmyecTBe 34
YacoB, JKENAOIUX YCHEIHO cIaTh ’k3aMeH B gopme EI'D u cobuparommuxcs mocie
OKOHYaHMS IIKOJBI MOCTYIUTh B BBICIINE YIeOHBIC 3aBE/ICHUS, B KOTOPBIX MPEIbSIBIIS-

OTCA 10CTAaTOYHO BBICOKHC Tpe6OBaHI/IH K MaTe€MaTHYECKOM IIOATOTOBKE a6I/ITypI/ICHTOB.

DONEeKTUBHBIM Kypc MOCTPOEH Ha YIIIyOJIeHMM MaTeMaTHYeCKHX 3HAHUU, KOTOPOE
peanu3yercss Ha 0a3e 0OydeHHs] METOJaM U IIpUeMaM PEIICHUs] MaTeMaTHYEeCKUX 3a1au.
Oco6oe BHMMaHKe o0palaeTcst Ha TeMbI MIKOJILHOTO Kypca MaTeMaTHUKH, BBI3bIBAIOIITUE
HauOOJIbIIINE CIIOKHOCTU Ha JK3aMeHe (aHaJIU3 THUIOB 3aJaHHM, pa300p TUMUYHBIX

OIIHUOOK BBITYCKHUKOB MPOIUIBIX JIET).

[Iporpamma kypca JaeT BO3MOXHOCTh padOTaTh KaK C JIEThbMHU, UMEIOIIIUMU MOBbI-
IIEHHYI0O MOTHUBAIMIO, TaK U C TEMHU, KTO HE 00J1alaeT JOCTATOYHBIM YPOBHEM MaTeMa-
TUYECKOM MOATOTOBKU. Matepual, mogo0paHHbIi NI 3aHSATUH, BKIFOYAET MHOTO CTaH-
JTapTHBIX 3a7a4, YMEHHUE peliaTh KOTOpPble HEOOXOAMMO MPU BBHIIIOJIHEHUU MPOMEXKY-

TOYHBIX PEIIEHUN 00JIee CIOKHBIX 3a/1a4.

JIaHHBIN KypC MaeT yJamuMcsi BO3MOXXHOCTh TIO3HAKOMUTBCS ¢ HECTaHIaPTHBIMU CTIO-
cobamMH peIIeHrs MaTeMaTUYeCKUX 3aJad, CIIOCOOCTBYET (POPMHUPOBAHUIO U PA3BUTHIO
TaKuX Ka4eCTB, KaK MHTEJICKTyaJIbHAs! BOCIIPUUMYHUBOCTh M CITOCOOHOCTh K YCBOCHHIO
HOBOM MH(OpMAaIwH, THOKOCTh M HE3aBHCUMOCTD JIOTHYECKOTO MBIIIIICHUS.

IHeau Kypca:

v' 00001IIEHHE U CUCTEMATH3AIHS 3HAHNM YUAIMXCS 110 OCHOBHBIM pasjiesiaM MaTeMa-
TUKH;

v/ MHTEIUIEKTYaJIbHOE Pa3BUTHE YUAIUXCS B IPOLECCE YICOHBIX 3AHSTHIA;

v (popMHpoOBaHHE YMEHUN MPHUMEHATH MOJYUYEHHbIE 3HAHMS NPU PEIICHUU «HE-

TUITAYHBIX», HCCTAHAAPTHBIX 3a/1av,



v/ TIOBBILIIEHHE YPOBHS MATEMATHYECKOM MOATOTOBKHU BHITYCKHUKOB.

3agaum kypca:

v/ JIOTIOJIHUTH 3HAHHS YYAIIUXCsl TEOPEMaMM IMPHUKIATHOTO XapakTepa, 00JacThio
MIPUMEHEHUS] KOTOPBIX SBISIOTCS 3a7a4u;

v PACIIUPHUTD U YIIIyOUTH MPEACTABICHHS YUAIIUXCSA O TMPHEeMax M METO/aX perie-
HUSI MAaTEMAaTUYECKUX 3a]1a4;

v IOMOYb OBJIAZIETh PAAOM TEXHHYECKHX W WHTEIUICKTYalbHBIX YMEHHH Ha
YpOBHE CBOOOJIHOTO MX UCHOJIb30BaHUS;

v paborats HaJ (GOPMHUPOBAHHEM MHTEPECA K PEIICHUIO 33724 Pa3IHdHOTO YPOBHSI
CJI0)KHOCTH;

v/ pa3BUBATh MHTEPEC U MOJIOKUTEITBHYIO MOTHBAIMIO H3YUCHHUSI MATEMATHKH.

OCHOBHOI TUI 3aHATHH - NMpakTUKyM. /[ Hanboliee yCIEmIHOro yCBOCHHS MaTe-
puana IUIAHUPYIOTCS pa3iauyHble (GOopMbl pabOTBl C  yYaUIUMUCS: JIeKYUOHHO-
ceMuHapcKue 3aHamus, 2pynnogvle, UHOUBUOYAIbHble hopmbl padbomul. JI1s TeKyero
KOHTPOJIS Ha KaKIOM 3aHSATHU YYaIlUMCS PEKOMEHAYETCS 3aJaHus I CaMOCTOS-
TEJIBHOIO BBIIIOJHEHUS], YaCTh KOTOPBIX BHIMIOJHSAETCS B KJlacce, a 4acThb - Joma. M3yde-
HUE JTaHHOTO Kypca 3aKaHYMBAETCSl MPOBEJCHUEM JTMOO UTOTOBOW KOHTPOJBHON pabo-
TBI, THOO TeCTA.

I[Inanupyemblie pe3yabTaTbl OCBOCHHS 3JIEKTMBHOIO Y4e0OHOro Kypca
(«30paHHbBIe BOMPOCHI MATEMATHKH))

Yuammecs 101KHbI yMeTh:

v/ IIPOBOJIUTH TOKIAECTBEHHBIE IIPEOOPA30BAHUS HPPAIIMOHABHBIX, TOKA3aTEIbHbIX,
Jorapu(MHUUECKUX ¥ TPUTOHOMETPHUECKUX BBIPAKCHUI;

v/ pemars uppanroHaIbHbIE, JJOrapu(PMUIECCKHE U TPUTOHOMETPUYECKHE YpaBHE-
HUS 1 HEPABEHCTBA,;

v/ pemars CHCTEMBI YPaBHEHUHN W3yYEHHBIMH METOIaMH;

v/ CTPOUTH TPpaMKH dIEMEHTAPHBIX (DYHKIMI ¥ IPOBOIUTE IIPE0OPa30BaHuUs Ipa-
(bUKOB, UCTIOB3Ys NU3yUYEHHBIC METO/IHI,

v/ YMETh CTPOMTH CEUCHHUS U HAXOAUTh TLIOIIAIH U 00bEMBI TEOMETPHUECKUX TET;

v INPHUMCHATH alllapaT MaTCMaTHYCCKOI'O aHaJIn3a K PCHICHWIO 3a/1a4;



v/ HCIIOJIB30BaTh IPHOOPETEHHBIE 3HAHNS M YMEHUS B IPAKTHYECKOM IEATEIBHOCTH
Y MIOBCETHEBHOM KU3HHU I IOCTPOCHUS U UCCIIEIOBAHUA NPOCTENIINX MaTEMATHYE-
CKUX MOJEEN.

anumem JOJI2KHbI 3HATb:

v MeTobl pellieHns Pa3InYHbIX BUIOB YPaBHEHHI U HEPABEHCTB;
v/ OCHOBHBIE TIPUEMBI PEIICHHS TEKCTOBBIX 3a/1a4;
v’ 3JIeMEHTapHBIE METO/IBI HCCIIEM0BAHUS ()YHKIHH;

v HCCTAaHAAPTHBIC MCTOAbBI PCIICHHA PA3JIMYHbIX MAaTCMATUICCKUX 3aJ1a4.

Conep:kanue 3JIEKTUBHOIO y4eOHOro kypca «30panHble BONPOCHl MATEMATH-

KIM»

Tema 1. Pemenne paunoHa IbHBIX ypaBHeHHI U HepaBeHCTB. (3 yaca)

CBoiiCTBa CTENEHU C LENBIM MOKa3zaTeneM. Pas3noxkeHne MHOrowieHa Ha MHOKUTE-
nu. Cokparienue apoou. Cymma u pazHocTb apobeit. [IpousBenenne u yactHoe 1poOeil.
[IpeobpazoBanue uppanMoHaIbHBIX BblpaxkeHuil. JluHeiiHoe ypaBHeHue. KBaapaTHoe

ypaBHeHue. J[poOHO-paroHansHoe ypaBHeHHE. Pelienne paimoHaabHbIX HEPABEHCTB.
Tema 2. Pemenne uppanuoHaJbHbIX YPaBHeHUIl U HepaBeHCTB. (3 yaca)

HppanmonaneHbple ypaBHEHHs. Meron paBHOCHUIBHOCTU. MppannoHanbHbIE HEpa-

BEHCTBA. AJITOPUTM PEIICHHUS] HEPABEHCTB METOJOM HHTEPBAJIOB.
Tema 3. Pemienne TpUroHoMeTpU4YeCKUX ypaBHeHHi. (3 yaca)

CooTHOILIEHUsI MEXITY TPUTOHOMETPUUECKUMU (YHKLIUSIMU OJHOTO UTOTO K€ apry-
MeHTa. DopMysibl KpaTHBIX apryMeHTOB. OOpaTHbIE TPUTOHOMETPUYECKHUE (PYHKIUU.
@opMysbl KOPHEH MPOCTEMIINX TPUTOHOMETPUUYECKUX ypaBHEHUW. YacTHbIEe ciiyyau
pelIeHusl TPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHM. OTOOp KOpHEH, mpuHajyie-

Kamx MpoMexxyTKy. CriocoObl pelieHrs TPUTOHOMETPUUECKIX YpaBHEHUH.

Tema 4. Pemnenue moka3zareJibHbIX U JorapupmMuyecKux ypaBHeHHMil U Hepa-

BeHCTB. (4 yaca)



CBoiicTBa CTENEHU ¢ palMoHaIbHBIM MoKa3aTeneM. Jlorapudm. CoiicTBa jora-
pudmoB. [IpeoOpazoBanus norapupmudecknx BoipakeHuil. [lokasarenbHble ypaB-
HEHU. MeTozpl peleHus T0Ka3aTeabHbIX ypaBHEHUN. [Ioka3aTebHbIe HEPABEHCTBA,
npumMepsl perienuit. Jlorapupmudeckue ypaBHeHus. Merton paBHocuiIbHOCTH. Jlora-

pudMIYECKIE HEPABCHCTBA.
Tema 5. IlpousBogHas u nepBoodpasHas. (3 uyaca)

[IpaBuna HaXOKJIEHUsT MPOU3BOAHOM; MIPUMEHEHHE TEPBOOOPA3HOM ISl HAXOXK]Ie-

HUsl Tutomiaed Guryp, AJii HAXOXKICHUS HAUOOJBIIErO0 M HAMMEHBIIEr0 3HAYCHUMN

(GyHKIHH.

Tema 6. BepositHOCTh U KOMOMHATOpUKA B 3agaHusaXx EI'D mo maremaruke

(9 yacoB)

3amauu Ha omnpeesieHne BEpOsSTHOCTH MOPAIKa HACTYIUICHUS COOBITHS. BeposT-
HOCTh MPOU3BENCHUS U CYMMBI COOBITHIA. YacToTa 3JIeMEeHTapHBIX COOBITHI. Pere-
HUE 3a/ay 1o (opmylie TOJHON BeposiTHOCTU. Mcroib3oBaHWe KOMOWHUPOBAHHBIX

METOJOB pELICHUS 33]1a4
Tema 7. 3agaHus ¢ napamMmeTpamMm B IIKOJbHOM Kypce MaTeMaTuKM (4 yaca)

Pemienue IMHENHBIX ypaBHEHNUI U HEPABEHCTB C MapaMmeTpamu. Pemenue ypas-
HEHUM M HEPABEHCTB C IIapaMeTpaMu HE BBIIIE BTOPOU cTeneHu. PemeHue mpo-
CTEUIINX PAlUMOHAIBHBIX YPABHEHUN U HEPABEHCTB ¢ napamerpamu. OyHKIMOHAIIb-

HO-TpaUyYECKUil METO pEUICHUsI YPaBHEHUH C MapaMeTpamu.
Tema 8. PemieHue TekcToBBIX 3a1a4. (4 yaca)

3anmaun Ha ABUOKEHUE. 3amaun Ha paboTy. 3aaun Ha AECATUYHYIO 3alKCh YMCIa.
3agaunM Ha TPOLEHTHI. 3aJaud HAa KOHLEHTPALMIO, CMECH M CIUiaBbl. [IpakThko-

OPUEHTUPOBAHHBIE 3aa4H.

Tema 9. Pemienue crepeoMeTpruecKux 3ajaad. (3 gaca)



3ajaun Ha MOCTPOECHHE ceyeHuM. PelieHne 3a7a4 Ha HaXOXKIEHHUE IUIOIIAACH U

00BEMOB MHOTOIPaHHUKOB. Pellienue 3a1a4 Ha HaxoKAeHHUE IUIommaaei 1 00bEMOB Tel

151 HOBCpXHOCTeﬁ BPAILICHMA.

Tema 1

0. 3axsrounTesIbHOE 3aHsATHE. (1 Yac)

TemaTH4ueckoe IVIAaHUPOBAaHMUE.

KonuvecTBo
Ne i/ Tema ypoka
qacoB
Pemtenne panmoHaJbHbIX yPABHEHHI M HEPaBEeHCTB
1. JIuneitnoe ypaBHenue. KBanpaTtHoe ypaBHEHHE. 1
2. JpoOHO-pannoHaIbHOE YPaBHCHHE 1
3. Pemenne panmoHanbHbIX HEPABEHCTB. 1
Pemrenne nppanuoHa/bHbIX YPABHEHHI 1 HEPaBEHCTB
4. HppaunoHnanbHble ypaBHEeHUs. MeTO ] paBHOCHIIBHOCTH. 1
S. HppauroHanbHbIE HEPABEHCTBA. 1
6. ANTOpUTM pellIeHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB. 1
Pemenne TpuroHoMeTpuyecKuX ypaBHeHHUil
@opMybl KOPHEM MNPOCTEHIINX TPUTOHOMETPUUYECKUX YpaBHE- 1
7. Hui. YacTHbIE cilydaW pELIEHHMs NPOCTEMIINX TPUTOHOMETpUYE-
CKHMX YpaBHCHUH.
8. OT60p KOpHEH, MPUHAATIEKALTUX TPOMEKYTKY 1
9. CrniocoOsl penieHns TPUrOoHOMETPUYECKUX YPAaBHEHHH. 1
Pemenne nokasarebHbIX M JIOTapu(MUYECKHUX YPABHEHHI U HEPABEHCTB
10 [Toka3arenbHble ypaBHEHHUS. MeTOJbl pelIeHHs MOKa3aTelIbHbIX 1
' ypaBHEHHH.
11. IToxa3aTenbHbIE HEPABEHCTBA, IPUMEPHI PELICHUM. 1
12. Jlorapudmuueckre ypaBHeHus1. MeToa paBHOCUIIBHOCTH 1
13. Jlorapugmmueckue HepaBeHCTBA. 1
IIponsBoanasi u nepBoodpa3Han
14. [TpaBuia HaX0XXIECHUS IPOU3BOIHOM. 1
15 [IpumeHeHre TNPOU3BOAHON Ui HAaXOKIEHHUS HauOOJbIIEro U 1
' HAaUMEHBIIIET0 3HAYEHUS PYHKIIUH.
16. [Tpumenenue nepBooOpa3HON TSl HAXO0XKICHHS TUIOIIaae Guryp. 1
BepositHocTh 1 KOMOMHaTOpHKa B 3agaHusx EI'D no maremaTuke
17 3amauM Ha OINpENEICHUE BEPOATHOCTU IMOPSIKA HACTYIUIEHUS CO- 1
' OBITHSL.
18. BeposTHOCTh MpOU3BENEHHS U CyMMbI COOBITUIN 1
19. YacroTa 31€eMEeHTapHbIX COOBITUI 1
20. Pemenue 3amay mo gpopmyiie moHOU BEpOSATHOCTH 1
21. Hcnonb30BaHne KOMOMHUPOBAHHBIX METOOB PELICHHUS 3a1a4 1

3aganud ¢ o

apaMeTpaMH B IIKOJbHOM Kypce MATeMAaTHKHU




22. Pemenue nuHeHBIX ypaBHEHUI U HEPABEHCTB C apaMETPaMHU. 1
23. Pemenue ypaBHeHu# ¢ napaMeTpaMy HE BBIILLE BTOPOM CTENIEHHU. 1
24, Pemienne HepaBEeHCTB € IMapaMeTpaMu He BBIIIE BTOPOM CTEIICHHU. 1
o5 Pemenuie npoctelmmx palMoHalIbHBIX YPaBHEHUN U HEPABEHCTB C 1
' apaMeTpaMH.
26 QOyHKIMOHANBHO-TPA(QUIECKUN METO/ PELICHUs YPAaBHEHHI C Ia- 1
' pameTpamu.
Peunrenue TekcTOBBIX 33124
27. 3ajaun Ha ABMIKEHUE U 3a]1a4 Ha padoTy. 1
08 3amaun Ha AecITHUYHYIO (OpMy 3amucH 4Mcia W 33Jayd Ha IMpo- 1
' HEHTHI.
29. 3amaun Ha KOHI[EHTPAIMIO, HA CMECH U CIUIABHI. 1
30. [IpakTuKO-OpUEHTUPOBAHHBIE 3aJaUH. 1
Peunrenune crepeoMeTpruyecKux 3a1au
31. 3a7a4M HA TOCTPOCHUE CEUYCHMUI. 1
39 Pemenne 3amauy Ha HaXOXACHHUE TUIOIMIANAEH U OOBEMOB MHOIO- 1
' IPaHHMKOB.
33 Pemenune 3ama4 Ha HaxXOXAECHUE TJIOUIAJICH U OOBEMOB TEN U TO- 1
' BEPXHOCTEH BpAIICHHUSI.
3ak/II049uTeIbHOE 3aHATHE
34. Hrorosas TecroBas pabota 1
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