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HosicHuTeabHASA 3aNMCKA

YueOusbiii kypc «/30paHHbIE BOMPOCHI MAaTEMAaTUKU» COOTBETCTBYET IEISIM M 3aJadaM
oOyuennss B crapmeii mkose. OcHOBHasg (QYHKIMS JAaHHOTO OJJIEKTUBHOTO Kypca -
JIOTIOJIHUTEbHAST 1OAroToBKa ywamuxcs 10-11 kjaccoB K rocyaapCTBEHHOM HTOrOBOM
arrectanuu B popme EI'D, k mponomkennto o0pa3oBaHusl.

Copepxanue paboyeil mporpaMMbl y4eOHOTO Kypca COOTBETCTBYET OCHOBHOMY KYpCY
MaTeMaTUKH JJisl cpelHel (MOoaHON) Kokl U (peaepaabHOMy KOMIOHEHTY ['ocyaapcTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAapTa IO MaTeMaTHKe; pa3BUBaeT 0a30BbIA KypCc MaTeMaTHKH Ha
cTapuiel crymeHu oOmero o0pa3oBaHUS, peaTU3yeT MPUHIUN JIOTOJIHEHUS H3Yy4aeMOTro
MaTepHaja Ha ypokax aureOpbl 1 Havajl aHaIn3a CUCTEMOU yIpakHEHUH, KOTOpbIE YTIIyOJIsioT U
pacUIMPSIOT HIKOJIBHBIA KypC, U OJHOBPEMEHHO O0ECIEeYHBAET MPEEMCTBEHHOCTh B 3HAHUSX U
YMEHMSIX Yydalluxcsd OCHOBHOro Kypca Marematuku 10-11 kiaccoB, 4TO cIOCOOCTBYET
pacIIMpeHUI0 W YIIIyOJICHHIO 0a30BOro 001meo0pa3oBaTensHOTO Kypca ainreOpbl W Haval
aHaJIM3a U Kypca FreOMETPHH.

Jlannublit  y4eOHBII Kypc HampaBieH Ha (OpPMHUPOBaHHE YMEHHUH U CHOCOOOB
JESITENIbHOCTH, CBSI3aHHBIX C PEIIEHUEM 3aJ]]au MOBBHIIIEHHOTO U BBHICOKOTO YPOBHSI CIIOKHOCTH,
MOJIyYeHUE JTOTIOJHUTENbHBIX 3HAHUM MO0 MaTeMaTHKE, WHTETPUPYIOUINX YCBOCHHBIC 3HAHUS B
CUCTEMY.

Pabouass mporpamma Kypca OTBedaeT TpeOOBaHHSAM OOy4YEHHWS Ha CTapIIeld CTYICHH,
HaIpaBJieHa Ha pealu3alui0 JINYHOCTHO OpPUEHTHUPOBAHHOrO OOyuYeHHUs, OCHOBaHAa Ha
JESITEIIBHOCTHOM I0/IX0J1€ K O0y4YEHUIO, IIpelyCMaTpUBaeT OBJIAJICHUE y4YalllUMHCS clloco0aMu
NEeSTENIbHOCTH, METOJaMU M TMpHeMaMH peIlIeHUs MaTeMaTU4YecKuX 3ajad. BxiroueHue
YpaBHEHUU U HEPABEHCTB HECTAHIAAPTHBIX TUIIOB, KOMOMHHPOBAHHBIX YPaBHEHUI 1 HEPABEHCTB,
TEKCTOBBIX 3aJ[ad Pa3HbIX THUIIOB, PACCMOTPEHHE METOJIOB M MPUEMOB HX PEHICHHH OTBEYaIOT
Ha3HAYEHUIO 3JIEKTUBHOI'O Kypca - PaCIIMPEHUIO U YIIyOJIEHUIO COAEPIKaHUs Kypca MaTeMaTUKU
C LeNBI0 MOoAroToBKM ywamuxcs 10-11 kimaccoB K rocygapcTBEHHOM MTOTOBOM arTecTalyud B
dbopme EI'D.

ConepxkaHue CTPYKTYpPUPOBAHO MO OJOYHO-MOJYJIBHOMY TPHUHIUITY, MPEACTABICHO B
3aKOHUEHHBIX CaMOCTOSITENIbHBIX MOAYJIAX MO KaXJIOMY THUIY 3a/a4 U METOJaM HX pEIIeHUs U
COOTBETCTBYET MEPEYHIO KOHTPOJIMPYEMBIX BOIPOCOB B  KOHTPOJIBHO-U3MEPHUTEIbHBIX
Matepuanax Ha EI'O.

Ha y4yeOHBIX 3aHATHSX y4eOHOro Kypca HCIOJIb3YIOTCS aKTHBHBIE METO/bl O0Yy4eHus,
IpeycMaTpuBaeTcs CaMOCTOsITeNIbHass paboTa MO OBJAJEHUIO CIoco0aMu JesTeIbHOCTH,
METOJaMHU M MpHEeMaMH pellleHus] MaTeMaTHYecKux 3ajaad. Paboyas mporpamMMa JaHHOTO Kypca
HaIpaBJieHa Ha MOBBIILIEHUE YPOBHS MaTeMaTHUYECKON KYJIbTYPbl CTapIIEKIACCHUKOB.

C 1enpl0 KOHTPOJS M TIPOBEPKHM YCBOEHHUS Yy4eOHOro marepuajia IMpPOBOJSTCS
JUIUTETIbHBIE JIOMAIllHWE KOHTPOJIbHbIE pPa0OThl MO KaXJA0My OJIOKY, CEMHHaphl C LEJbI0
00001IeHns U cucremMaTu3anuu. B yueOHO-TeMaTHYecKoM IUIaHe ONPEENIeHbI BUbl KOHTPOJIS
0 KaxkaoMy OJIOKYy yuyeOHOro marepuana B pa3luyHbIX (opMax (AoMalrHHe KOHTPOJIbHBIE
paboThI Ha ATUTETBHOE BpeMsi, 0000IIaI0Ne CEMUHAPHI).

Ilenu

H3yuenue mamemamuku Ha cmynenu OCHO6HO20 00uie20 00pPA308AHUA HANPAGIEHO
Ha 0ocmudicenue cneoyrouux yeie i :



* OBJIAJIEHHE CHCTEMOW MAaTeMaTHYeCKMX 3HAHUW W yMEHUH, HEOOXOJMMBIX JIs
MPUMEHEHHUS B IMPAKTUYECKON AESATENBHOCTH, U3YyUYEHUS CMEXHBIX AUCIUIUINH, MPOIOJIKEHUS
o0pa3zoBaHus;

* HHTE/UIEKTYaJIbHOEe pa3BUTHE, (OPMUPOBAHHE KAYECTB JUYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JJIsl TIOJIHOIEHHOM >KM3HU B COBPEMEHHOM OOILECTBE: SICHOCTb U TOYHOCTH MBICIIH,
KPUTUYHOCTh MBIIIUICHHS, WHTYHIUS, JIOTHYECKOE MBIIIJICHUE, SJIEMEHTHI aJrOpPUTMUYECKON
KYJIbTYPBbI, POCTPAHCTBEHHBIX MPEACTABICHUH, CTIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

* (opMuHpOBaHHE TIPEICTABICHUM 00 WUACIX H METOJAaX MaTEeMaTUKH Kak
YHUBEPCAIBHOTO S3bIKa HAYKH U TEXHUKH, CPEJCTBA MOJICIMPOBAHUS SBJICHUH U MTPOIIECCOB;

* BOCNHMTAaHUE KYJIbTYpPhl JMYHOCTH, OTHOIICHHMS K MaTeMaTUKe Kak K 4YacTu
0O0I1I€YEeIOBEUECKOM  KYJIbTYphl, IMOHMMAaHHUE 3HAYMMOCTH MaTEeMaTUKU JUIsl  HAy4HO-
TEXHUYECKOTO IIporpecca.

Heas kypca «30paHHbIe BOIPOCHI MATEMATHKN»

Ocnoenas yenv Kypca:

* IONOJIHUTENbHASA MOAroToBKa yyamuxcs 10-11 kiaccoB k rocygapcTBEHHON UTOrOBOM
arrectanuu B popme EI'D, kK mpoao/mKeHn0 00pa3oBaHusI.

Kypc mpu3Ban momMoub ydamumcs ¢ Jt000i CTeNeHbI0 MOATOTOBICHHOCTH B OBJIA/ICHUU
croco0aMu JIESITEIbHOCTH, METOJaMU U TIPUEMaMu PEIICHUS] MATEMAaTHYEeCKUX 3aJ1ay, TOBBICUTh
YPOBEHb MAaTEMATHYECKOM KYJIbTYpbI, CIIOCOOCTBYET Pa3BUTHUIO TMO3HABATEIBHBIX HHTEPECOB,
MBIIUICHUS YYaIllUXCs, YMEHHIO OILICHUTh CBOW MOTEHIMAT sl JaJIbHEWIIero oOydeHus B
npo(UIbLHON HIKOJIE.

Il1aHupyeMble Pe3VbTAThHI 0CBOCHHS YUYEOHOI0 MpeaMera

JlanHblit y4eOHBII Kypc AaeT oOydaromuMmcsi BO3MOKHOCTh CHCTEMaTHU3UpPOBATh U
pa3BUThH 3HAHUS 10 OCHOBHBIM pa3jiejlaM MaTeMaTHKHU C IENbI0 YCIEIIHON MOJArOTOBKH K claue
ETD.

Jl11s 5TOrO0 HEOOXOIMMO, YTOOBI 00YUAIOIIINECS MOTJIH :

- Oeryio MW YyBEpPEHHO BBINOJHATh apUPMETHUECKHUE JEHCTBUS C palMOHAIbHBIMU
YHCIIaMU;

- BBIYUCJIATH 3HAUEHHS YHUCIIOBBIX BBIPAKEHUH, COJEpKAIIUX CTENEHH M KOpPHH; -
PalMOHATIN3UPOBATh BHIYHUCIICHUS;

- CBOOOJIHO MPUMEHSATH CBOU 3HAHUS B XOJI€ PELICHUs MaTeMaTUYECKUX U MPAKTUYECKHX
3a/1a4, a TAaKXKe 3a/1a4 U3 CMEXHBIX NIPEAMETOB;

- HUCHOJb30BaTh  (OPMYJbI, COJEpXKallhe paJuKaibl, CTEMNeHHU, Jorapudmsl,
TPUTOHOMETPUUECKHUE BBIPAXKEHUS 111 COOTBETCTBYIOIUX PACUETOB;

-npeo0pa3oBbIBaTh (HOPMYIIbI, BhIpaXkas OJHU BXOJAIIME B HUX OYKBBI Uepe3 APYyTue;

-CTpOUTh TIpadUKH YKa3aHHBIX B IporpamMme (QYHKIMI, HayduThCS CBOOOJHO UYUTATh
rpaduku, a TakKe OCO3HAaThb UX POJIb B M3YYEHHM SIBJICHUM peaJbHOW NEeWCTBUTENBHOCTH, B
YEJI0OBEYECKON MPaKTHKE;

- pemaTth YpaBHEHHUS, WUCIOJb3ysd OOIIME MpHeMbl (pa3jokKeHWe Ha MHOXXUTEIH,
MOJICTAHOBKA M 3aMeHa MepeMeHHOM, MPUMEeHEHHH (QYHKIIMUA K 00EHM YacTsAM, TOXKIECTBEHHbIE
npeoOpa3oBaHus 00eux yacrtei);

-pemaTh MpOoCTeHIIne TPUTOHOMETPUUECKUE, MOKa3aTeIbHble M JIOrapupMHUECKUE
YpaBHEHHUS U HEPABEHCTBA;

-IIPUMEHATh ~ anmapar MaTeMaTHYecKoro aHaiau3a (TaOiaumbl  MPOU3BOJHBIX U
nepBooOpa3HbIX, GopMyisl nuddepeHIupoBaHus U TMpaBUiia BEIYUCICHUS IEPBOOOPA3HBIX) JUIS
HAXO0X/ICHUS [TPOU3BOIHBIX, IEPBOOOPA3HBIX U MMPOCTEHIINX ONpPEAETECHHBIX HHTETPAJIOB;



-MCCJICIOBATh AJIEMEHTapHbIC (DYHKIIUU C TIOMOIIHI0 METOJ0B MAaTEMaTHICCKOTO aHAIN3a;
BBIYMCIIATH TUIOLIAIb KPUBOJIMHEWUHOW Tpareuu Py MTOMOLIY ONPEACICHHOTO NHTETpaa;

'I/I306pa)KaTB I/I3y‘ICHHBIe FCOMCTpI/I‘-IeCKI/Ie TCJa, BBIACIIATH UX Ha qepTemax 1 MOACIIAX,

- WTIOCTPUPOBATH YEPTEHKOM WIIM MOJICIIbIO YCIIOBUE CTEPEOMETPUUECKON 3a/1a4u;

-apI‘YMGHTI/IpOBaTb paccyncz[eHmI B XO0I¢C pemeHI/m 3a4a4 CCbLIKaAMM Ha JaHHBIC,
M3Y4YEHHBIC B KypCe IJIAHUMETPUHU U CTEPEOMETPHH;

-BBIUMCIISATh 3HAYCHHUS T€OMETPUUYCCKUX BEIWYMH (IJIMH, YIJIOB, IUIONIA/ICH U 0OHEMOB),
WCIIONIB3Ysl M3yYCHHBIC (OPMYIIbI, MPUMEHATh 3TH 3HAHHMS U YMEHHS B OKPYKAIOIIEM MHpE.
OO0yuaromuiics 10JIKeH 3HATH

3HATH/TIOHUMATh:

® CYIIECTBO MOHATHS AIrOPUTMA; IPUMEPHI AITOPUTMOB;

® KaK HCIOJIb3YIOTCS MaTeMaTH4ecKue (popMyIibl, ypaBHEHUSI 1 HEPABEHCTBA; IPUMEPHI
nux HpI/IMeHeHI/ISI JUIA pemeHI/m MAaTEMAaTHUYCCKUX U HpaKTI/I‘-IGCKI/IX 3ajJa4d,

¢ Kak MaTeMaTH4eCKH oOmpeaelcHHble (YHKIUU MOTYT ONHUCHIBATh peallbHbIC
3aBUCUMOCTH; IPHUBOJIUTH MPUMEPHI TAKOTO OIMCAHMS;

® 3HAYCHHUC MATCMATHUKHN KaK HayKI/I 1 3HAYCHHUC MATCMATHUKU B HOBCGI[HGBHOﬁ JKHU3HU, a
TaKXe KaK MPHUKIAJTHOTO HHCTPYMEHTa B Oyaymiei mpoecCHOHaIbHON e TeIbHOCTH

e pemiath 3a/1aHus, Mo TUIY TPUOIMKEHHBIX K 3agaHusM EI'D (6a30Bblil ypoBEHb).

HMeTh ONbIT (B TEPMUHAX KOMIIETEHTHOCTEH):

paboThI B IpymIe, Kak Ha 3aHITHUSIX, TaK U BHE,

e paboTsl ¢ HHGOpPMAIUE, B TOM YUCIIE U TToydyaeMoii mocpeactsoM MHTepHeT

Copepxanue yuedoHoro kypca 10 knace

Tema 1. IIpeoOpasoBanne aaredpanvecKux BbIPAKEHH.

Anrebpanueckoe  BelpakeHHe.  ToxaecTBo.  ToxaecTBeHHble — IMpeoOpa3zoBaHUs
anredpandeckux BbIpakeHUi. Pa3nuuHble ciocoObl TOXAECTBEHHBIX TPE0Opa30BaHUM.

Tema 2. MeTtoabl penieHus ajiredpanyecKuX ypaBHeHH il 1 HEPaBEeHCTB

VYpaBHenue. PaBHocuibHbIe ypaBHeHMs. CBOMCTBa paBHOCUIIBLHBIX ypaBHEHHH. [Ipuembl
pelmeHuss ypaBHEHMH. YpaBHEHMs, cojepkamue Moaynb. [IpueMbl M METOABl PELICHHS
YPaBHEHHI W HEPAaBEHCTB, COAEpXAIIUX MOAYyJb. PelmeHue ypaBHEHMH M HEPABEHCTB,
coJiepKalliX MOIYJIb U UPPALMOHATIBHOCTb.

Tema 3. ®ynkunu u rpapukn

@Oynkiun. CrocoObl 3amanus ¢yHkuuu. CoiictBa ¢yHkuuu. ['paduk ¢yHKIMM.
Jluneiinas ¢yHkuus, e¢ cBoicTBa, rpaduk (0606menune). Tpuronomerpudueckue QpyHKIUH, UX
cBoiicTBa u rpaduku. /[podHO-panoHaibHble PYHKIIUU, X CBOICTBA U rpaduku.

Tema 4. MHOro4/1eHbI

HenctBua Haa MHorowieHamu. KopHu MHorowieHa. Pa3nokeHne MHOrowwieHa Ha
MHOXUTEMH. YeTHOCTh MHOrowieHa. PanuonanbHble apobu. [IpencraBieHune panuoHaIbHBIX
npobeit B BUAE CyMMBbI 3yeMeHTapHbIX. Anroput™m EBkimna. Teopema besy. Ilpumenenue
TeopeMbl be3y Uil pelieHus ypaBHEHUM BBICIIMX cTeneHeil. Pas3nokeHne Ha MHOXUTENN
METOZIOM HEOMpeJeNeHHbIX Kod((UIMEeHTOB. MeToapl pelieHusl YpaBHEHUH C  IENbIMU
KO3 pHULIHEHTaAMU.

Tema 5. MHokecTBa. Unc/ioBble HEPaBeHCTBA



MuoxectBa u ycinoBus. Kpyru Oitnepa. MHOXECTBa TOYEK IIJIOCKOCTH, KOTOPbBIE
33/1aI0TCS.  YPaBHEHUSIMU W HepaBEeHCTBaMH. UUCIIOBbIE HEpPaBEHCTBA, CBOWCTBA YHUCIOBBIX
HepaBeHCTB. HepaBeHcTBa, coaepxamue MoOAynb, MeToabl pemeHus. HepaBeHcTsa,
coJlepKallie IapaMeTp, METOAbl pelleHus. PellieHne HEpaBeHCTB METOAOM MHTEPBAJIOB.
ToxecTna.

Tema 6. MeToabl pelieHUsI TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB

@opmynbl  TpuroHomerpuu. IIpocreilline  TPUTOHOMETPUYECKHE ypPAaBHEHUS U
HEpaBEHCTBA. MeTO/bI UX PELICHHUS.

[lepuog  TpuroHomerpuueckoro  ypaBHeHHs. OObeIuHEHUE  CepUl  pellleHus
TPUTOHOMETPUYECKOTO  ypPaBHEHWS, palMOHAIbHAS 3amuch OTBeTa. ApK-QYHKIUU B
HECTAaHJAPTHBIX TPUTOHOMETPUYECKUX YpPaBHEHUSX. TPUTOHOMETPUUECKHE YpaBHEHUS B
3anadax EI'D. [IpeoOpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUH.

Tpuronomerpuueckue HepaBeHCTBA. [IpuMeHEHHME CBOMCTB TPUTOHOMETPUYECKUX
GyHKIMI TpH  pelleHuH YpaBHEHUH U HEPaBEHCTB. TpPUTOHOMETpUS B KOHTPOJIBHO-
M3MEpPUTEINIbHBIX MaTepuanax EI'D.

Tema 7. TexkcroBble 3aga4un. OCHOBHbIE THIIBI TEKCTOBBIX 3a1a4. MeToaAbl penieHust

[Ipuembl perieHns TEKCTOBBIX 3a/1ad Ha «paboTy», «IBUKECHHEY, CIIPOLCHTHI», «CMECH,
«KOHLIEHTPALIMIO», «IIPONOPLHOHAIBHOE JEJICHHE». 3aJaud B KOHTPOJIbHO-U3MEPHUTEIbHBIX
matepuanax EI'D.

Tema 8. IIpousBoanasn. [IpyuMeHeHue NMpPoN3BOHOM

[TpumeHeHre TPOU3BOIHOMN JIJISl HCCIICIOBAHUS CBOMCTB (DYHKITUH, TOCTPOCHUE TpaduKa
¢dbyukun. Hanbomnpiee 1 HauMeHbllee 3Ha4eHUs PYHKIIMU, PEeIICHUE 3a/1a4.

[IpuMeHeHne METOJOB 3JIEMEHTAPHONM MaTEeMaTUKU M IMPOU3BOJHON K HMCCIEIOBAHUIO
CBOMCTB (DYHKIIMH H MOCTpoeHHIO e¢ rpaduka. Pemenue 3amad ¢ npuMeHEHHEM MPOU3BOAHOM,
YpaBHEHUI U HEPABEHCTB.

Tema 9. KBaapaTHblii Tpex4/ieH ¢ mapaMeTpoM

Pemenne MaremaTnyeckux 3a/1a4 Ha KBaJpaTHBIA TPEXWICH C MapaMETPOM.

TemaTuueckoe IJIAHUPOBAHHUE

Ne Tema Komnuectso
4acoB

1 | IIpeobpa3zoBanue areOpandeckiux BhIPAKEHUI. 2

2 | Merojbl penieHus anreOpanyeckix ypaBHEHUH 1 HEPABEHCTB. 3

3 | @ynknuu u rpaduKy. 6

4 | MHOTOYJICHBI. 6

5 | MHoxecTBa. YncnoBble HEPAaBEHCTBA. 6

6 | Meronbl penmeHns TPUTOHOMETPUIECKUX YPAaBHEHUH W HEPABEHCTB. 6

7 | TexkcroBble 3a1aun. OCHOBHBIE THITBI TEKCTOBBIX 3aj71a4. MeTo bl 2

pelIeHus.

8 | IlpousBoaHas. [IpuMeHeHrE TPOU3BOIHOM. 1

9 | KBagpaTHBIi TpeXwWIeH ¢ TapaMeTpoOM. 1

10 | UroroBoe 3aHsTHE. 1
UTOTO 34
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