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PaGouas mporpamma 1o kypcy «/30panHbie BOMPOCH MaTeMaTHKWy i ydamuxes 10-11
KJIACCOB COCTaBJIEHA HA OCHOBE NMPUMEPHOM MPOrpaMMbl CpeIHEro (ITOJHOr0) 00IIero
oOpazoBanus (MpoMILHBINA YpOBEHb) 1o MaTematuke u Ha ocHoBe PI'OC COO, koaudukaropa
TpeOOBaHUH K YPOBHIO MOJIrOTOBKH BBHIITYCKHUKOB IO MaTeMaTHKE, KOJU(PHUKATOpa JIEMEHTOB
cojepkaHusi 1o marematuke Juis cocraBienuss KMo EI'D 2025 r.

JIaHHBIH JIEKTUBHBINA KypC SIBJISCTCS MPEIMETHO - OPUCHTUPOBAHHBIM JIJIsI BEIITYCKHUKOB
10-11knaccoB 00meo0pazoBaTeNbHON MIKOJIBI TP moAroToBke K EI'D mo Mmatemaruke u
HalpasJieH Ha (POPMUPOBAHNE YMEHUHN U CIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C pEIICHHEM
3a]1a4 MMOBBIIIEHHOT 0 YPOBHSI CJI0’KHOCTH, Ha YJIOBJIETBOPEHHUE TIO3HABATEIbHBIX IOTPEOHOCTEN U
MHTEPECOB CTapUIEKIACCHUKOB B Pa3IMUHBIX Cepax uyeI0BEUECKOU e TEIbHOCTH, Ha
paciivpeHue U yriyOlieHue cojep KaHHs Kypca MaTeMaTUKU C LENbI0 JOMOJTHUTEIbHON
MOJIFOTOBKM yYalIuXcs K rocyAapcTBEHHOU (MToroBoit) arrectanuu B popme EI'D. A takxke
JIOTIOJTHSIET MU3y4aeMblil MaTepUall Ha YPOKaxX CUCTEMOW YNPaKHEHUH U 3a7a4, KOTOpPbIE
yIIIyOJSIOT ¥ pacHIMPSAIOT HIKOJIBHBIN Kypc anreOpbl M Hayall aHalu3a, FeOMETPUH U TTO3BOJISET
HayaTh IEJIEHANPABICHHYIO MOArOTOBKY K ciaue EI'D.

esn kypca:

* co37aHKe yCIIOBUM A7l GOPMUPOBAHUS U PA3BUTHS Y 00ydaloluXCcsl caMOoaHaln3a,
0000IIIeHNs ¥ cCUCTEMaTH3alUu MOJTYYEHHBIX 3HAHUN U YMEHUN, HEOOXOAUMBIX IS
MIPUMEHEHHUSI B IPAKTUYECKON AEITEeIbHOCTH;

* YCIEILIHO MOATrOTOBUTH yuanmxcs 11 KiIaccoB K rocy1apcTBEHHOMN (MTOrOBOIN)
arrectaruu B popme EI'D (wacTh 2), kK Mpoa0KeHHIO 00pa30BaHus;

* yriyOuTh U CUCTEMAaTU3UPOBATh 3HAHUS YYalIUXCs [0 OCHOBHBIM pa3jiesiaM MaTeMaTUKH,
HEOOXOUMBIX JJIsl IPUMEHEHHUS B IPAKTHUECKOH IS TEIbHOCTH;

* MO3HAKOMUTH YYAIIUXCS C HEKOTOPHIMH METO/IaMU U TIPUEMaMU PelIeHUs
MaTeMaTHYECKUX 3aJ1a4, BRIXOAAIIUX 32 PAMKU HIKOJILHOTO YYeOHUKA MAaTEMaTHKU;

* chopMUpOBATh YMEHUS MPUMEHSTH NOTyUYeHHbIC 3HAHUS TIPU PEIICHUH HECTaHIapTHBIX
3azauy;

* BOCIIUTaHHE KYJIbTYPhI TMUYHOCTH, OTHOIIICHUS K MATEMATHKE KaK K YaCTH
00I111€4eTI0BEYECKOM KYJIbTYpPbI, TOHUMAaHUE 3HAYMMOCTH MAaTEMATUKHU JJIs1 HAYyYHOTEXHUYECKOTO
mporpecca.

3agaum Kypca:

® Pa3BUTH UHTEPEC U MOJIOKUTECIbHYIO MOTUBAIINIO U3YUCHHU IIPEAMETA,



* c(hopMHUPOBATh W COBEPIIICHCTBOBAT y YUAIUXCSI IPUEMbI U HABBIKH PEIICHUS 33149
MOBBIIICHHOMN CIIOKHOCTH;
* IPOJIOJKUTH (POPMHUPOBAHUE OIBITA TBOPUYECKON JIEATEIHHOCTH YUAIUXCSI Yepe3
pa3BUTHE JIOTUYECKOTO0 MBIIUICHUS, TTPOCTPAHCTBEHHOIO BOOOpaXEHUs,
KPUTUYHOCTH MBIIIJICHUS [Tl JalIbHEUIIEro 00ydYeHUS;

* CITIOCOOCTBOBATH PA3BUTHIO Y YUAIIUXCSI YMEHUS aHAITU3UPOBATh, CPABHUBATH, 0000IIATh;
* (hopMHpOBATH HABBIKH PAOOTHI C JIOTIOJHUTEIBLHOMN JTUTEPATYPO, NCIIOIL30BAHUS

pasznnuHbIX MIHTEpHET-peCypCoB.

1. IlnanupyemMble pe3yJabTaThbl OCBOEHHSI Kypca «I/I36DaHHbIe BOIIPOCHI

MAaTEMAaTHKW

N3yyenue anekTuBHOrO Kypca «/30paHHbIE BOIPOCH MATEMATHUKID) 1a€T BO3MOKHOCTD
o0yJarouuMcs A0CTUYb CIEAYIOIINX Pe3yJIbTaTOB Pa3BUTHSA:

JINYHOCTHBIE PE3YJIbTATHI:

1) yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICJIM B YCTHOW M MMCbMEHHOM pedH,
MMOHUMATh CMBICII TOCTABJIEHHOM 3aJ1aui, BEICTpanuBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBHI;

2) KPUTHYHOCTH MBIIIIJICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIIMYATH TUTIOTE3Y OT (hakTa;

3) MpEACTaBICHUE O MAaTEeMaTHUYECKOW HayKe Kak chepe 4eIoBeueCKon AesITeNbHOCTH, 00
JTamnax ee pa3BUTHS, O €€ 3HAYMMOCTH JIJISl Pa3BUTHSI [IMBUIIH3AIINY;

4) KpPEaTUBHOCTh MBIIUICHHSI, UHUIIUATHBA, HAXOTYUBOCTh, AaKTHBHOCTH IPH PEIICHUH
MaTeMaTUYECKUX 3a]1a4;

5) YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YUCOHOH MaTeMaTHUECKON

JesITeNIbHOCTH; 6) CITIOCOOHOCTH K AMOLIMOHAIBHOMY BOCHPUSITHIO MATEMAaTHYECKHX 00BEKTOB,
3a7a4, peUICHUM, pacCyKICHHUI;
7) BOJISI U HACTOWYMBOCTD B JOCTUKEHHUH LIETIH.

MeTanpeaMeTHbIE pPe3VJbTAThI:
1) MIpe/ICTaBICHHs 00 UIeAX U O METOAAaX MaTeMaTUKU KaK 00 YHUBEPCAIBHOM SI3bIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJECIUPOBAHUS SIBJICHHUI U IIPOLECCOB;

2) YMCHUC BUACTb MATCMATUYCCKYTO 3a/1a4y B KOHTCKCTC HpO6J’ICMHOI7I CUTyalluHu B APYTUx
JUCHUIIJIMHAX, B OKPY)KaI-OIJ_Ieﬁ KHN3HU,
3) YMCHUC HAXOJUTH B PA3JIMYHBIX HCTOYHHKAX I/IH(I)OpMaLII/IIO, H606XO,Z[I/IMyIO JJIsL

pelIeHNs MaTeMaTHYeCKUX MpooIieM, U MPEICTaBIATh €€ B MOHATHON opMe; TPUHUMATH
pelIeHre B YCIOBUSAX HEMOJIHON U N30BITOYHOM, TOYHOM U BEPOSTHOCTHON MH(OpMAIINK;

4) yMEHHEe MMOHUMAaTh U UCIIOJB30BaTh MAaTEMAaTUYECKUE CPECTBA HATTISIAHOCTH (TpaduKH,
JMarpaMMbI, TaOJIUIIBI, CXEMBI U JIP.) UTS WILTIOCTPAIMH, HHTEPIPETAIINHU, apTyMECHTAIIHH; 5)
yYMEHHE BBIJBUTATh THIIOTE3bI IPU PEIICHHE YIeOHBIX 3a/1a4 U IOHUMATh HEOOXOAUMOCTh UX
MIPOBEPKHU;



6) YMEHHE TPUMEHATh UHIYKTHBHbIC U ACTyKTUBHBIE CIIOCOOBI PACCYKACHUH, BUJCTh
pa3JIMYHBIE CTPATETUU PELLICHUS 3a1a4;

7) MOHWMaHUE CYITHOCTH aJIrOPUTMHUYECKHUX MPEANMCAHUNA U YMEHHE AeHCTBOBATD B
COOTBETCTBUH C MPEIOKEHHBIM aJlTOPUTMOM;

8) YMEHHE CAMOCTOSITENIbHO CTAaBUTH 1I€JH, BEIOMPATh M CO31aBATh aJITOPUTMBI JIJISI PEIICHUS
Y4eOHBIX MAaTEMAaTHYECKUX MPOOIIEM;

9) YMEHHUE TUIAHUPOBAThH M OCYIIECTBIISITH ACATEIbHOCTh, HAPABICHHYIO Ha PEIICHHE 3aa4
HCCIIEIOBATENILCKOrO Xapakrepa; PeryasaTuBsusbie YY1

1) CaMOCTOSITENIbHO 0OHAPYKUBATh U (POPMYITMPOBATh yueOHYO MPOOIIEMY, ONPEIEIATh
uensb YVY/I;

2) BBIIBUTaTh BEPCUU PEIICHUS MPOOIIEMBI, 0CO3HABATh (M HHTEPIPETHPOBATH B CIIydae

HE0O0XOIMMOCTH ) KOHEYHBIH PE3yIbTaT, BHIOUPATh CPEACTBA JOCTHIKEHHS SN U3

MPEUIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENILHO;

3) COCTaBJIAThH (MHIMBUIYAJIbHO WM B TPYIIIE) MJIaH PEIIEHUs TPOOIeMbI (BBIIOJTHEHUS

MIPOEKTA);

4) paboTasi o TUTaHy, CBEPATH CBOU JICHCTBHSI C IIEIBIO M TPH HEOOXOAUMOCTH HCIIPABIISATH

OLIMOKU CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIAH);

5) B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSTEIHHO BHIOPAHHBIE KPUTEPUH

OLICHKH;

ITo3naBaTenbublie YY /I:

1) mpoBOMTE HAOIIOICHHUE M SKCIIEPUMEHT 0] PYKOBOJICTBOM YUHUTEIIS;

2) OCYIIECTBIIATH PACIITUPEHHBIN TTOMCK HH()OPMAIMHK C UCITOJIb30BAaHHEM PECYypPCOB OMOIMOTEK U
UHTEPHETA;

3) ocymIecTBIATEH BBIOOD Harbosiee 3(QPEKTHBHBIX CITOCOOOB PEIIEHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHI;

4) aHaTM3UPOBaTh, CPABHUBATH, KIACCH(DUIIUPOBATH U 00001aTh (PAKTHI U ABJICHUS;

5) naBath onpenencHus moHsTUAM; Kommynnkatusubie YV /JI:

1) caMoCTOSITEIbHO OPraHK30BBIBATh YUeOHOE B3aMMO/ICHCTBHE B TpyIIe (OMpeAessITh O0IIHe
L[eJIH, TOTOBApUBATHCA APYT C APYTOM U T.1.);

2) B TMCKYCCHUHU YMETh BBIJIBUHYTh apTyMEHTBI U KOHTPAPTyMEHTHI,

3) y4UThCS KPUTHYHO OTHOCHTCSI K CBOEMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATH
OLIMOOYHOCTH CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

4) MOHUMATh MO3UIUIO IPYTOro YesioBeka. Pa3nuuarh B €ro pevn: MHEHHE (TOUYKY 3PEHUS),
JIOKA3aTeNIbCTBO (apTyYMEHTHI), (PaKThl (TUIIOTE3bI, AKCHOMBI, TCOPHH ).

IIpeaMeTHbIe pPe3VJbTATHI:

1) yMeHHe paboTaTh C MaTeMaTHYECKUM TEKCTOM (aHAIM3UPOBAThH, U3BIIEKAThH
He00X0MMYI0 HH(OPMALIHIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIIH B YCTHOU U
MUCbMEHHOM peud MPUMEHEHHEM MaTEMAaTUYECKOM TEPMHUHOJIOTUH U CUMBOJIMKH, UCIIOJIb30BATh
pasIUYHbIC A3bIKK MaTEMAaTHKH, TIPOBOANTH KIACCH(UKAIINH, JIOTHYSCKHE 000CHOBaHUS,
JI0OKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN;

2) pa3BUTHE IPEACTABICHUM O YNCIIE U YUCIOBBIX CUCTEMAX OT HATYPaJbHBIX J10
JICMCTBUTEIIBHBIX YUCEN; OBJIAJICHUE HABBIKAMU YCTHBIX, IMCBMEHHBIX, UHCTPYMEHTAIbHBIX
BBIYHCJICHU;

3) OBJIaJICHHE CUCTEMON (PYHKIIMOHAIBHBIX MOHITUN, ()YHKIIMOHATLHBIM SI3BIKOM U
CUMBOJIUKOW; YMEHHE UCTIONB30BaTh (PYHKIIMOHATBHO-TpadudecKie mpeacTaBIeHus As
ONMCAaHMS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;




4) OBJIAJICHUE I'€OMETPUYECKUM S3BIKOM, YMEHHUE UCIIOJIB30BATh €r0 JUIsl ONUCAHUS
IIPEAMETOB OKPYKAIOILIEr0 MUPA; Pa3BUTHUE IIPOCTPAHCTBEHHBIX IIPEICTABICHUN U
M300pa3sUTENbHBIX YMEHUH, IPHOOPETEHNE HABBIKOB ITEOMETPHUECKUX MTOCTPOCHHIA;

5) YMEHUE NIPUMEHATH U3yUEHHBIE TIOHATHS, PE3YJIbTaThl, METOABI Ul PELICHUS 3a1a4
IIPAKTUYECKOI0 Xapakrepa U 3aJa4 U3 CMEXHBIX JUCLUIUIMH C UCIIOIb30BAHUEM IIpU
HEOO0XOIMMOCTH CIIPAaBOYHBIX MAaTEPHAIIOB, KaJIbKYJISITOPa, KOMITBIOTEPA.

2. Conep:xkanne Kypca «30paHHbIe BOIPOChI MATEMATHKH

Tema 1. MHoro4aeHbl

BBenenue. 3HaKOMCTBO C IEMOHCTPAIIMOHHBIM BapUAHTOM KOHTPOJIBHBIX U3MEPUTEITBHBIX
MaTepuaIoB €IMHOI0 TOCYIapCTBEHHOTO dK3ameHa 2022 rojia 1o MmaTeMaTHKe, C €ro
CTPYKTYPOH, COAepKaHUEM M TPEOOBAHUSMU, IPEIBABISIEMBIMH K PEIICHUIO 3aaHUH.

JHenctBus Hax MHorouineHamu. KopHu MHOrousieHa. PasiioxkeHue MHOrowIeHa Ha
MHOXUTETH. DOPMYJITBI COKPAIIEHHOTO YMHOKEHHS. ANTOpuT™M EBKIIMIA 111 MHOTOUYJICHOB.
Teopema besy u ee npumenenue. Cxema ['opHepa u ee npumeHeHne. MeToabl peneHns
YpaBHEHHUH ¢ eTbIMH KO3 duiinenTamu. Pemenre ypaBHeHNU BBICIITUX CTCTICHEH.

Tema 2. IlpeoOpazoBaHue BbIpasKeHU

[IpeobOpazoBanus BeIpaXeHUH, BKIIOYAONUX apudMeTnueckue onepanun. CokpalieHue
anreOpandeckux apobei. IIpeoOpasoBanue parMoHAIBHBIX BbIpakeHuid. [IpeobpazoBanus
BBIPAKEHUH, COIep KalllUX BO3BEACHUE B CTENEHb, KOPHU HATYpaJIbHOMN CTEIIEHH, MOMIYJb YUCIIA.

Tema 3. PenieHre TEKCTOBBIX 32124

[IpueMsbl pemeHnst TEKCTOBBIX 3a/1a4 Ha «JIBHYKCHHE», KCOBMECTHYIO padboTy»,
«TPOIEHTHI», «IPOMOPIIMOHATBLHOE ICTICHUEY» «CMECH», «KOHIICHTPAIIUIOY.
Tema 4. ®yHxkuUN

CaoiicTBa 1 rpad¥Ku dieMeHTapHbIX GpyHKIUA. TpUroHoMeTpruyecKue GpyHKIUH HX
cBoiicTBa u rpaduku. [IpeodpazoBanus rpadukos Gynkiwii. @yaxmuu y O f ( l<)| nyOf AX) I/I)J
CBOWCTBA U rpa(uKu.

Tema S. MoayJis 1 napamerp

OcHOBHBIE METO/IBI PELLIEHUS IPOCTEUIINX YPABHEHNI, HEPABEHCTB U UX CUCTEM C
MoxayieM. Meron narepsBainos. [lonsatue napamerpa. Penienue npocTelinmx ypaBHEHUN U
HEpPaBEHCTB, COJIEpXKAIUX apaMeTp. AHATUTHYECKUE U TpaduecKue pUeMbl pelieHus 3a/1a4 ¢

MOJYJIEM, ITAPAMETPOM.



Tema 6. IIpeoOpazoBanue BbIpa)keHHI

[IpeoOpa3oBanue creneHHbIX BeIpaxeHU. [IpeoOpazoBanme moka3aTebHBIX BBIPAKECHHH.
[IpeoOpa3oBanue mnorapupmuueckux BblpakeHuil. I[IpeoOpasoBaHue TPUTOHOMETPHUYECKHX

BBIPAXKCHUI.

Tema 7. YpaBHeHHs, HEPABEHCTBA U HX CHCTEMBI

Pa3nnunbie criocoObl penieHust JpoOHO- palllOHAIbHBIX, UPPALlMOHAIBHBIX,
TPUTOHOMETPHUYECKHX, MMOKA3aTeIbHBIX, JIOTapu()MUIECKUX YPaBHEHUH U HEPABEHCTB.
OcHOBHBIE IPUEMBI pElIeHUs CUCTEM ypaBHeHU. Mcnonap3oBanue cBOWCTB U rpaduKoB
(GYHKIUHI Npy pellieHu YpaBHEHUM U HepaBeHCTB. V300pakeHre Ha KOOPAMHATHOM IIIOCKOCTH
MHO>KECTBA PEILIEHNH YpaBHEHHUI, HEPaBEHCTB C IByMs IEPEMEHHBIMHU U UX CUCTEM.

Tema 8. MoayJb u napamerp

Pemenue nokasarenpHbIX, Jorapu(pMHUUECKUX YpaBHEHHH, HEPABEHCTB U UX CUCTEM,
coJiep KalnuxX MoayJib. PerieHre moka3aTeNnbHbIX, JIOrapu(pMUYECKUX YpaBHEHUN, HEPABEHCTB U
UX CHCTEM, CoJiepkKaliux napameTrp. OyHKIMOHAIbHO-TpadhUYECKUl METO pEeIIeHUs
MOKa3aTeIbHbIX, JOrapu(MUUECKUX YpaBHEHH, HEPABEHCTB C MOYJIEM, TAPAMETPOM.

Tema 9. Ilpou3BoaHasi U ee NpUMeHEHHE

Haxosxnenue npon3BoHON (GyHKIIMH, BEIYUCICHHE YTIIOBOTO KodddummeHTa
KacaTeJIbHOW, COCTABJICHUE YPaBHEHUS KacaTeIbHON. PU3NYECKUI U TEOMETPUUYECKHUIT CMBICI
npou3BoHOM. [Ipon3BonHas cinoxxknoi Gyukmmu. [I[puMeHeHne mMpon3BOIHOM K UCCIIEIOBAHUIO
¢byHKIui 1 noctpoeHuto rpadpukoB. Hanbonbiee 1 HauMeHblIee 3HaueHUs QyHKIUH,
sKkcTpeMyMbl. [IprMepbl UCT0Ib30BaHUS TPOU3BOAHOM JUIsl HAXO0XKACHHS HAWTYUILIEro peleHUs
B MIPUKJIAJIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKHX, 3a/1a4ax.

Tema 10. Ilnanumerpus. Ctepeomerpust

CriocoObl  HaxXOKJIEHUST MeEIUaH, BBICOT, OUCCEKTpHC TpeyroibHuKa. HaxoxaeHue
wiom@aaed  ¢uryp. Yriael B MpocTpaHcTBe. PaccrosiHust B mpocTpaHcTBe. Briuucienue
TIoHIa/Iel MOBEPXHOCTH U 00BEMOB MHOTOTpaHHUKA. Brruncienue miomnaaei moBepXHOCTH U

00BEMOB Tell BpalllCHUA.

3. Temarnuyeckoe miaanupoBanue kKypca «130paHHbIC

BOIIPOCHI MATEMATUKID)

Ne Coaepxanue KoanuecrBo
TeMbl 4acoB




MuorouieHsl

[IpeoOpazoBanue BeIpa)KEHU

Pemenne TekCcTOBBIX 3a1a4

OyHKIMHU

Mopnyns u napamerp

[IpeoOpazoBannie BbIpaX)EHUN

VYpaBHEeHMsI, HEPABEHCTBA U UX cCUCTEMBI (4acTh C)

Mopnyns u napamerp
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