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IHosicHUTEJLHAA 3aIIHCKA



PaGouas mporpamMma kypca 1o BbIOOpYy «CrokHbIe Bompockl MateMaTuku» B 10-11 kmaccax
pa3paboTaHa B COOTBETCTBUU CO CIEAYIOIIMMHA HOPMAaTUBHBIMH IOKYMEHTAMU:

e ®denepanbupii 3akoH or 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoi
denepanuny;

o OecnepanbHblii 0a3uCHBIA Y4eOHBIN IJIaH, YTBEPXKACHHBIM TNpUKa3oM MUHHUCTEpPCTBA
obpaszoBanus Poccuiickoit @eneparuu ot 09.03.2004 Ne 1312;

e @enepalibHbIi  KOMIOHEHT TOCYJapCTBEHHOrO0  CTaHgapra oOmero o0pa3oBaHus,
YTBEPKICHHBIA MpuKka3zoM MuHuctepcTBa oopa3zoBanus Poccuiickoit @enepamuu ot 05.03.2004 Ne
1089 «O06 yrtBepkaeHUU (enaepalbHOrO0 KOMIIOHEHTA TOCYAApCTBEHHBIX CTaHAAPTOB HAYaLHOTO
00111ero, OCHOBHOTO OOIIEro W cpeaHero (IMOJIHOro) o0mero oOpa3oBaHUsA» (C U3MEHEHUSMU H
nononaenusMu ot 03 umrons 2008 r., 31 aBrycra, 19 oktsa6ps 2009 r., 10 HosiOops 2011 r., 24, 31
saBaps 2012 r., 23 urons 2015 r., 7 urons 2017 r.)

XapakTepucTHKA Kypca

Kypc no BbiOOpy «CiiokHBIE BONPOCHI MaTEMaTHKW» COOTBETCTBYET ILEJIIM U 3aJadam
oOyueHusi B crapimieit mkoie. OcHOBHas (pyHKIMS JaHHOTO 3JEKTUBHOTO Kypca — JOMOJHUTENbHAs
noaroroBka yuyamuxcs 10-11 knaccoB k rocy1apcTBEHHOW HTOTOBOW aTTECTALIUU.

Copepxanne paboueil MporpaMMbl Kypca IO BBIOOPY COOTBETCTBYET OCHOBHOMY KYypCy
MaTeMaTUKU JUId CcpeAHed oOmeld wmKoibl U (eaepaJbHOMY KOMIIOHEHTY TIOCYAapCTBEHHOIO
00pa30BaTeNpHOrO CTAaHAapTa IO MAaTeMaTUKe;, pealn3yeT NIPUHILMII JOMOJHEHUS H3y4aeMOoro
MaTepHuajia Ha ypokax aireOpbl M Hayala aHalW3a CHUCTEMOH YINPaKHEHHH, KOTOpBIE yIIIyOJsIoT U
pacIIUpSIOT MIKOJIBHBIA KypC, U OJHOBPEMEHHO O0ECleYMBaeT MPEEeMCTBEHHOCTh B 3HAHHSIX U
YMEHHUSAX ydalluXcsi OCHOBHOTO Kypca maremartuku 10-11 ximaccoB, 4To CIOCOOCTBYET pacHIMPEHHIO
u yriayOneHuto 0a3oBOro o011eo0pa3oBaTEIbHOTO Kypca anreOpbl M Hayalla aHaiM3a M Kypca
FE€OMETPHH.

Pabouas mporpamma Kypca 1o BBIOOpPY OTBe4yaeT TpeOOBaHUSM OOy4YeHMs Ha CTapluei
CTYIIEHU, HallpaBJIeHa Ha peaji3alMio JMYHOCTHO OPUEHTHPOBAHHOrO OOyuYeHHs, OCHOBaHa Ha
JeSITeIbHOCTHOM MOAXO0Je K OOY4YeHMIO, MpeayCMaTpUBaeT OBJIAJCHHE Y4allUMHUCS CIIOCOOaMu
NeSITeIbHOCTH, METOJJaMH U MpUEMaMU pelIeHNs] MaTeMaTUYeCKUX 3a/1ad. BkitoueHne ypaBHeHUH U
HEPAaBEHCTB HECTAHJAPTHBIX TUIIOB, KOMOMHUPOBAHHBIX YPaBHEHUI U HEPABEHCTB, TEKCTOBBIX 3a/1a4
pa3HbIX THWIIOB, PACCMOTPEHHWE METOJOB U MPUEMOB HUX pELIEHUI OTBEYalOT Ha3HAUYEHUIO
3JIEKTUBHOTO Kypca — PACHIMPEHHMIO U YIIIYOJIEHUIO COJEp)KaHHs Kypca MaTeMaTUKU C IEIbI0
nonrotoBku ydammuxcs 10-11 xmaccoB kK TOCYAapCTBEHHON MTOTOBOM aTTecTanuu (Kak 0a30BBIN Tak
U IpOPUIIBHBIN YPOBHHU).

CopnepxaHue CTPYKTYPHUPOBAaHO 10 OJIOYHO-MOAYJIBHOMY HPUHLHUITY, TPEACTABICHO B
3aKOHUYEHHBIX CAMOCTOSATEIBHBIX MOIYJSX IO KaXJAOMYy THUITY 3a/lad M METOJaM HX PeIICHHS U
COOTBETCTBYET NEPEYHIO KOHTPOJIMPYEMBIX BOIPOCOB B KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepuajax
Ha EI'D.

Ha yueOHBIX 3aHATHSX Kypca MO BbIOOPY HCHOJB3YIOTCS aKTHBHBIE METOJbl OOY4eHHS,
IpeycCMaTpUBAETCs CaMOCTOsITeNIbHAs paboTa MO OBJIAJCHHUIO CIOCO0aMH JESITEeNbHOCTH, METOIaMH
Y IpYe€MaMu pelIeHUs] MaTeMaTHYeCKUX 3a/1a4.

MecTo Kypca B y4eOHOM ILIaHe:

Pabouas mporpamMma kypca mo BbIOOpY «CIOXHBIE BOIPOCHI [0 MaTeMaTUKE» pacCcuUTaHa Ha
nBa roga ooydenwus: 1 gac B Henenmto B 10 xmacce (36 4 B ron) u 1 yac B Henento B 11 knacce (34 4 B
ron), Bcero 3a 2 rona - 70 yacos.

Ilen kypca nmo Bo1OOpYy:

e yriyOneHue Kypca anreOpsl u Havana aHanusa 11 kiacca;

e H3y4YCHHE COBPEMEHHBIX HECTAHAAPTHBIX METOJOB PEIICHUS B COOTBETCTBUU C IPOrpaMMOi
JUIS TIOCTYMAIOIIUX B BY3bl M TpPEeOOBAHUSMHM, MPEABABISAEMBIMH K BBIMTYCKHHUKAM Ha €IMHOM
roCy/1apCTBEHHOM IK3aMEHE;

e pa3BHUTHE JIOTMYECKOIO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHHUS, AITOPUTMHUYECKON
KYJIbTYPBI;



e OBJAQJICHHE MATEMATHUYECKUMH 3HAHWSIMH W YMEHUSMH, HEOOXOAMMBIMHU B TOBCEIHEBHOMN
JKU3HU,

e BOCIHUTaHWE CPEACTBAMU MATEMATHUKH KYJbTYpPbl JIMYHOCTH, IOHMMAaHUS 3HAYUMOCTH
MaTeMaTHUKH I OOIIECTBEHHOTO IIporpecca.

3agaum Kypca no BbIoopy:

e TIOBBIIIEHWE MATEMATHYE€CKOW MOJTOTOBKHU yUYalIUXCs, OBJAJICHUE 3HAHUSAMH U YMEHUSIMU B
o0beMe, HEOOXOAUMOM IS YCIENIHOW CJadyd SK3aMEHOB U MPOJODKCHHS MaTEeMaTHYECKOTO
o0Opa3oBaHus;

e CHCTEMaTH3aIMs HECTAaHJAPTHBIX METOOB IIPH PEIICHUH TEKCTOBBIX 3aj1a4, MPeoOpa3oBaHUU
TPUTOHOMETPHUECKUX BBIPAKCHUI, PEIICHUE ypPaBHEHUN W HEPABEHCTB, COJEpKalIMX OOpaTHBIC
TPUTOHOMETPUYECKHE (DYHKIIMH, ITOKa3aTeIbHBIC U JJorapupMudecKue QyHKINY;

Kypc mpu3BaH momMoub yyammmcs ¢ 000N CTENEHBIO MOATOTOBICHHOCTH B OBIAICHHUH
croco0aMu JeATENbHOCTH, METOJaMHd W TMPUEMaMU PEIICHUS MaTEMaTHYECKHX 3aJ/1ad, TMOBBICHTH
YPOBEHb MAaTE€MAaTHUYECKOW KYJIbTYpbI, CIOCOOCTBYET pa3BUTHUIO I103HABATEIILHBIX WHTEPECOB,
MBIIUICHUS YYaIlIuXCH.

Ilnannpyemblii pe3yJbTar.

Pesynbratel oOyueHus mpeactaBieHbl B TpeOoBaHUSIX K YPOBHIO MOATOTOBKH, 3aJarOIIMX
CUCTEMY UTOTOBBIX PE3yIbTaTOB OO0YUCHHUS, KOTOPBIC TOJKHBI OBITH JOCTUTHYTHI BCEMH YYaITUMUCH,
OKaHYMBAIOIIMMU OCHOBHYIO IIIKOJNY, W JOCTH)KEHHE KOTOPBIX SIBISIETCS 00S3aTENbHBIM YCIOBHEM
MOJIO)KUTEIBHOM aTTECTALIMU YYEHUKA 32 KypC OCHOBHOM IIKOJIBI.

B pezynomame usyuenusa Kypca yueHuUK 00719cen:

3HATH/TIOHUMATH

e OIpENENICHUE MOLYJIS YUCIIAa, CBOMCTBA MOAYJISA, TEOMETPUYECKUN CMBICIT MOYJIS;

e QITOPUTM PELICHUS JIUHEHHBIX, KBaPAaTHBIX, JAPOOHO-PAIIMOHAIBHBIX YPAaBHEHUI, CUCTEM
YPaBHEHUH, COAECPKALIUX MOYJIb;

e QITOPUTM pEIIEHUs JIMHEHHBIX, KBaJPaTHBIX, JPOOHO-PALIMOHAIBHBIX HEPABEHCTB, CHCTEM
HEPABEHCTB, COACPKALIUX MOYJIb;

e IMpPHUEMBl MOCTPOEHHUs TIpadUKOB JIMHEHHBIX, KBAJAPaTUYHBIX, JPOOHO-pPALMOHATBHBIX,
TPUTOHOMETPUYECKHX; JIOrapu(pMUIECKON 1 NTOKA3aTEIbHON (PYHKIIMIA;

o anroputMm EBkinga, reopemy besy, meton HeonpeneneHHbIX KO3 (QUINEHTOB;
(GbopMyJibl TPUTOHOMETPHH;
MOHATHUE apK-PYHKIUY;
CBOMCTBA TPUTOHOMETPUUYECKUX (PYHKLIN;
METO/bI PELICHHs] TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB U UX CUCTEM;
CBOICcTBa Jlorapu(PMUUYECKOI U TOKa3aTENbHON (PYHKIINIA;
METOBI pPelIeHHs JOrapu(pMHUUECKIX M TMOKa3aTebHBIX YpaBHEHHH, HEPAaBEHCTB U MX
CUCTEM;

e TIOHATHE MHOT'OYJICHA;

e TIPHEMBI PA3JI0KEHHSI MHOTOYJIEHOB HA MHOKHTEIIH;

e TIOHATHUE NTapaMeTpa;

e TIOWCKU PELICHUH YpaBHEHUI, HEPABEHCTB C MapaMeTPaMHU U UX CUCTEM;

e ANTOPUTM AHAIUTHUYECKOTO PEIICHUS IPOCTEHIINX YPaBHEHUI U HEPABEHCTB C MApaMETPaMU;

e METOJBI pELICHUsI TEOMETPUYECKUX 3a/1a4;

e IIPUEMBI pEelIEHUs] TEKCTOBBIX 3a7lauy Ha «paboTy», «IBMIKEHUE», «IIPOLEHTB», «CMECH»,
«KOHLIEHTPALMIOY, «IIPOMOPLHUOHAIBHOE JCIICHUEY,;

e TIOHATHE NMPOU3BOIHOM;

e IOHATHE HaUOOJBILIETO U HAUMEHBIIETO 3HaYeHUS (PYHKIIUY;

yMeThb

e TOYHO U IPaMOTHO (POPMYJIMPOBATH TEOPETUUYECKHE IOJIOKEHHS] M M3JIaraTb COOCTBEHHbBIE
pacCyKJIeHHUs B XOJ€ PELICHUS 3alaHNH;



e BBINOJHATH  TOXAECTBEHHbIE  INPEoOpa3oBaHMs  aNreOpauuyeckux  BBIPAXKECHUH U
TPUTOHOMETPHYECKUX BBIPAKCHU;

e peIIaTh YpaBHEHUS, HEPABEHCTBA C MOJYJIEM M UX CHCTEMBI;

e CTpPOUTH rpadukn JMHEHHBIX, KBaJIpaTUYHBIX, IpOOHO-palOHANBHBIX,
TPUTOHOMETPUYECKHX; JIOTapU(HPMUIECKOI U TOKa3aTeNbHON (PYHKIIHIA;

e BBINOJHATH JICHCTBUS C MHOTOYJICHAMH, HAXOAUTh KOPHH MHOTOUWICHA,

e BBINOJHATH MPEOOPA30BAHUS TPUTOHOMETPUIECKHUX BBIPAKEHUN, UCTIONB3YsI (DOPMYJIBI;

e OOBACHATH MOHITHE MTAPAMETPA;

e HCKaTh pEIICHUs YpaBHEHH, HEPABEHCTB C MapaMeTpaMH U UX CHCTEM;

e AHAJIMTUYECKH PEUIaTh MPOCTEHINNE YpPaBHEHUH U HEPABEHCTBA C TapaMeTPaMu;

e pemarbh TEKCTOBBIE 3aJaud Ha «paboTy», «IABIDKEHHE», «IPOLEHTBI», «CMECH»,
«KOHIIEHTPALINIO», IIPOMOPIMOHAIBHOE JICTICHUEY;

UCNONIb308aMb  NpUOOpemennble 3HAHUS U YMEHUs 68 NPAKMUYecKou OesamenbHoCmu U
NOBCEOHEBHOU HCUZHU O

e BBINOJIHEHUS TOKACCTBEHHBIX TPe0Opa30BaHuil BEIPAKECHUH, COJIEPIKAIIUX 3HAK MOTYIIS;

e peIICHHs JTUHEHHBIX, KBaJAPATHBIX, IPOOHO-pAIIMOHATbHBIX ypaBHeHui Buaa: f|X|= a; [f(X)|= a;
[fOAI= 9(x); Q= 10l ) ) )

e pCHICHHWS YpaBHEHHH, COJCpPKAIIMX HECKOJIbKO MOIYJIeH; ypaBHEHUH C «IBOWHBIM»
MOJTyJIEM;

e pEIICHHS CHCTEMbI YPaBHEHUH, COIEPIKAIIX MO/IYJIb;

e peCIICHHUs JMHEIHBIX, KBaJPATHBIX, IPOOHO-paIlMOHANIBHBIX HepaBeHCTB Buna: f[X| a; [f(X)| < a;
[fCAl < 9(x); [fC] < gl [FOA] 9(x);

e pEIICHHS HEPABEHCTB, COJACPIKALINX MOIYIb B MOJYJIE;

e pEILICHMs CUCTEM HEPABEHCTB, CO/IEPIKAIINX MOAYJIb;

e TOCTpPOEHHsI TpapUKOB JIMHEHHBIX, KBAJPATUYHBIX, IPOOHO-PAIMOHAIBHBIX (YHKIUH
COZIepKALINX MOJYJb;

e TIOWCKA PEIICHUs] YPaBHEHUH, HEPABEHCTB C TTAPAMETPAMHU M UX CUCTEM;

e AHAJIUTHYECKOTO PELICHUs NPOCTEHIINX YpaBHEHHI U HEPABEHCTB C IapaMeTpamH;

e OIHMCAHUS CBOWCTB KBAAPATUYHON (QYHKIUY;

e TIOCTPOEHMS «KapKacay KBaApaTUYHOU (YHKINY;

e HAXO0XXJEHMs COOTHOIIECHUS MEX/y KOPHSAMH KBaJIPaTHOTO YPaBHEHMS.

Y4eOHO-MeTOANYeCKHH KOMILJICKC:

e THUIIOBbIE IK3aMEHAIlMOHHbIE BapuaHThl (MaTtemaTuka 0a30Bblii ypoBeHb, 30 BapHaHTOB) MO
penakiueit M.B. fAmenko; HaumonanpHOe oOpaszoBanue, M., 2016 (2017r) — mias TymMaHUTapHOTO
KJiacca;

e THUIIOBBIE PK3aMEHALIMOHHbIE BapuaHThl (Marematuka npouibHbIM ypoBeHb, 36 BapHaHTOB)
non penaknueir M.B. Smenko; HanumonanmeHOEe oOpaszoBanue, M., 2016 (2017r) — ansa ¢usuko-
MaTeMaTHIeCKOTO KJiacca.

e Aunrebpa u Havana aHanuza: yueb. [{na 10 knacca obmeoOpazoBaTenbHbIX yupexaeHuit/C.M.
Huxonsckoro u ap., M., I[Ipoceemenue, 2013r.

e Aunrebpa u Havana aHanuza: yueb. [{na 11 knacca obmeoOpazoBaTenbHbIX yupexaeHuit/C.M.
Huxonsckoro u ap., M., I[Ipoceemenue, 2013r.



Coaepixanue kypca.

10 kaacc

Tema 1. IlpeoOpa3oBanue anredpanvecKux BbIpazkeHuil (24)

Anrebpanueckoe BbIpaxkeHue. ToxaecTBo. ToxaecTBEHHbIE MPeoOpa3oBaHus anreOpanyecKux
BbIpakeHUi. Pa3znuuHbie ciocoObl TOXKIECTBEHHBIX MTPe0Opa30BaHU.

Tema 2. Perienne NpUKJIAAHBIX 32124 (24)

3amgaun B KMMax npo6usix EI'D.

Tema 3. TexkcToBble 3a1a4u. OCHOBHBIE THIBI TEKCTOBBIX 3a71a4. MeTobl pemeHus (84)

[Ipuembl pemieHHuss TEKCTOBBIX 3a7ad Ha «paboTy», <«IBHIKEHHUE», «IIPOILCHTHD), «CMECH,
CKOHIIEHTPALUIOY», «IIPOMOPIIUOHAIEHOE IETICHUEY.

Tema 4. MeToabl penieHusi ajiredpanvyecKux ypaBHeHUit 1 HepaBeHCTB (34)

VpaBHenue. PaBHocuibHble ypaBHEeHHS. (CBOWMCTBA pPaBHOCWIbHBIX ypaBHEHUH. I[Ipuembl
peuieHusl ypaBHEHUN. Y paBHEHMsI, ColepaKale Moayib. [IpuemMel 1 MeTOABI pelIeHUsl YpPaBHEHUN U
HEPaBEHCTB, COJICPXKALIUX MOIYJIb.

Pemrenue ypaBHeHU 1 HEPABEHCTB, COACPKAIIUX MOIYJIb U UPPAITTOHAIBHOCTb.

Tema 5. Tpuronomerpus (74)

@opmyJibl  TPUTOHOMETPUHU. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAXKEHHUI.
TpuronomeTpuueckue ypaBHEHUS U HEPABEHCTBA. T PUTOHOMETPHSI.

Tema 6. ®ynkuuu u rpagpuku (44)

Oynkuun. CriocoOsl 3ananus pyHkiuu. CroiictBa GyHKuuu. ['paduk GhyHKIIH.

Jluneitnas Gynknus, e€ cBolicTBa, rpaduk (0000IICHNHE).

JlpobHo-parmonanbHbie QYHKIUHN, UX CBOWCTBA U TpaUKH.

Tema 7. KBagpaTHblii TpeXujieH ¢ mapamMerpom (2 4)

Pemenne MaremMaTuueckux 3a/1a4 Ha KBaJIpaTHBIN TPEXUJIEH C TApaMETPOM.

Tema 8. ®ynkuun u rpapuxu (6 1)

Pemenue 3anau no rexkcram EI'D. [IpomexyTouHas arrectanus

11 kaace
Tema 1. MeToabl pelieHUsi TPUTOHOMETPUYECKUX ypaBHeHuii u HepaBeHCcTB (5 )
[Iepuon TPUTOHOMETPUUIECKOTO YPaBHEHHUSL. O0benuHeHune cepuit peleHus

TPUTOHOMETPUYECKOT0 YPaBHEHMS, PALlMOHAJIbHAS 3aIIUCh OTBETA.
Tpuronomerpuyeckue ypaHeHus. [IpeoGpa3oBaHrie TPUrOHOMETPUUECKUX BBIPAKEHUH.
[TpumMeHeHHne CBOMCTB TPUTOHOMETPUUYECKUX (DYHKLUH NP PELIEHUN YPAaBHEHUI U HEPABEHCTB.
TpuronomeTpus B KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepuaax EI'D.

Tema 2. IIpousBoanas. [IpumeHenune Npon3BoaHOM (44)

Pewenue 3anannii u3 Bapuantos EI'D.

Tema 3. Tunsl reoMeTpruYeCKUX 3a1a4, MeTOAbI UX peuieHus (44)

Pemrenne nunaHMMeTpu4ecKuX 3a7a4 pa3jIMyHOro BUA MO0 MaTepuaiam.

Tema 4. MeToab! pelieHus: TEKCTOBBIX 3a1a4 (44)

3asa4n B KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTEpHAIAX.

Tema 5. MeToasb! pelieHusi ypaBHeHUil 1 HepaBeHCcTB. Pelienne cucrem ypaBHeHUil 1

HepaBeHCTB. (54)

YpaBHeHus, coaepxkaiue MoayJib. [Ipuemsl penieHus ypaBHEHUN C MOYJIEM.
Pemrenne HepaBeHCTB, coaepKauX MOYJIb.

Tpuronomerpuueckue ypaBHEHUs U HEpaBeHCTBA. MppanuoHaibHble ypaBHEHUS
CucrtemMbl TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB..

Tema 6. MHoroueHnsl (34)

JeiicTBus Hal MHOrowieHamMu. KopHu MHOrousieHa.

Pa3noxeHne MHOTOYwIeHa HA MHOKHUTEIH.

YeTHOCTh MHOTOWIIEHA. PanimoHanbHbIe TpooH.

[IpencraBienue panroHaIbHBIX IPOOEil B BUIE CyMMBI 3JIEMEHTapHBIX.
Anroputm EBknuaa.



Teopema be3y. [Ipumenenue reopemsl besy i penieHuss ypaBHEHUH BBICILIUX CTEIIEHEH.

Pa3noxkeHne Ha MHOXKHUTEITU METOJOM HEOINpeAeTEHHBIX KO3 PHUIIEHTOB.

MeTto/b1 pelieHus: ypaBHEHUH C HEeIbIMU KO3 PHUIIEeHTaMU.

Tema 7. Jlorapudmudeckne U nMoka3arejibHble ypaBHeHHsI U HepaBeHCTBA (44)

Metoasl  pemieHUs JIOTapUMUYECKMX U IOKA3aTeNbHBIX YpPaBHEHHH U  HEPaBEHCTB.
Jlorapugmuuecke U moka3aTelbHble YpaBHEHHs, HEPAaBEHCTBA, CUCTEMbl YPaBHEHUH U HEPABEHCTB
B 3agadax EI'D.

Tema 8. Pemienue tectoB B popmarte EI'D. IIpomekyTounas arrectauus (64)



Temarnueckuii miaan g 10 kiaacca

Koun OcHOBHBIE BU/IbI dopma KOHTPOJIs
Ne OcHoBHBIE TPeOOBAHMS K eSITEILHOCTH
Pa3nen, Tema YPOBHIO NOATOTOBKHU
n/n YeCTBO y4yaluxcs
4ACOB yyauuxcst
1. lIpeo6pa3oBanue ajredpanyecKux BoipaxkeHuii (2 1)
1 | AnreOpandeckoe BhIpaKCHHE. 1 Jloka3pIBaTh TOXK/IECTBA NunuBuayanbHas
ToxaecTBo paboTta
2 | ToxaecTBEHHBIC 1 BeImoaHsTh Tectnl
npeoOpazoBaHus TOXKJIECTBEHHBIC
anreOpanvdecKuX BHIPAKEHUH. PaBHOCHUJIbHBIC
Pasnuynbie criocoObl npeoOpazoBaHus
TOXIECTBEHHBIX BBIpKCHUI
npeoOpa3oBaHUA
2. Pemenne npukjIaaHbIxX 3a1a4 no Tekcram EI'D (2 v)
3 | Pemenue npukmaaHbIx 2 Pemars 3amaun tumna 1 Pa6ora B rpymnmnax
TEKCTOBBIX 3aj1a4
4 Pemats 3amaun 1 u3 EI'D TecTbl
5 | Pemenue rpaduueckux 3aaad. 1 Pemarp 3amaun trma 2 JloManiHsAst KOHTPOJIbHAs
paborta
3. TekcroBble 3a1aun. OCHOBHBIE THIIBI TEKCTOBBIX 3a1a4. (84)
6-8| IIpueMsI perieHus: TEKCTOBBIX 3 Pemate TekcroBble 3a1aun | CamocTosITeNbHAS
3aj1a4. 3aJa4un Ha «paboTy», apupMETHUECKUM U pabora
«JIBIDKCHHEY. anredpandecKkum
criocobamu
9- | TIporeHTHI B TEKCTOBBIX 3aJ1a4ax 2 TecTsr
10
11-| Pemenue TEKCTOBBIX 3a/1a4 Ha 3 Pabot B mapax 3auer

13




«CMCECHU» U KKOHLICHTPALUIO).

4. MeTtonnbl pemieHust ajaredpaniecKux ypaBHeHuii u HepaBeHcTB (3 1)

14| 41 1 Pemate ypaBHeHUs CamocTosTenbHas Jomarss pabota
pabora
VYpaBHeHue. PaBHOCHIIbHBIE UCIOJIb3Ysl OCHOBHBIE
ypaBHeHust. CBOICTBa IPUEMBI
PABHOCHJIBHOCTH YpaBHEHUI.
IIpuemsl pemieus ypaBHEHHM
15 | YpaBHenus1, coneprxaiiue 1 Pemars ypaBHeHus u Tectsl
Moyib. IIpuemsl 1 MeTOABI HEpPaBEHCTBA, CoJieprKallue
peleHus ypaBHEHUH 1 MOJTyJIb, Pa3HBIMHU ®poHTanbHas
HEPaBEHCTB, COJIEPKALIUX npueMamu pabora
MOJTYJIb
16 | Pewmenue ypaBHeHui u 1 Pemars ypaBHEHUs 1 JlomarHss pabota
HEPaBEHCTB, COJEPKAIIIX HEpaBEHCTBA
MOJyJ1b U UPPALMOHATBHOCTb. HECTaHAAPTHBIMU
npreMaMu
5. Tpuronomerpus. (74)
17-| ITpumenenue 2 BeImmonsaaTe ®poHTanpHas TecTsl
18 | TpuronomeTpuuecKux HopmMyi npeoOpa3oBaHuUs pabota
JUTsL TpeoOpa3oBaHUs TPUTOHOMETPUIECKUX
BBIPAKCHUI. BBIPAKCHUI
19-| TIpeobpazoBanue 2 Pemats ypaBHeHUs
20| TpUTOHOMETPUIECKHX pasHoro
BBIPAKCHUI
YPOBHS CIIOKHOCTH
KHWMos EI'D
21-| TpuroHomeTpuIecKue 2 Pemate ypaBHeHUS WunuBuayanpHas TecTsr




22 | ypaBHEHHs U HEPAaBEHCTBA. pasHoro pabora
Tpuronomerpus B 3amgadax EI'D
YPOBHSI CII0KHOCTH
KNMos EI'D
23| 3auem 1 3auer
6 . KBaapartHblii TpexwieH ¢ mapamerpom (2 1)
24-| Pemenne MaTeMaTH4eCKUX 1 Nmets npencrasieHue o @poHTanpHas TecTsl
25| 3a/1a4 Ha KBa/IpaTHbIM TPEeXUWIeH pelIeHNH MaTeMaTHYecKux | pabora
C IMapamMeTpoM. 3a/7a4 Ha KBaJAPATHBIN
TPEXUJIEH C IapaMeTpoOM.
7. ®ynkuun u rpadpuxu (4 1)
26 | @ynkmusa. CriocoOb! 3a1aHus 1 [ToBTOPUTH CTIOCOOBI ®poHTanpHas
¢ynkuuu. CoiicTBa GyHKIMU 3ajaHus QYHKIINH, pabota
CBOMCTBA pa3HbIX (PYHKIMIA
27 | I'paduk pyHKIIN 1 Crpouts rpaduku
AJIEMEHTAPHBIX QYHKIUH
Jluneitnas pyHkuus, eé 1
CBOWCTBA U TpauK Ha3ssiBath cBOlCTBa
JUHEWHOU (QyHKINHU B
3aBHCUMOCTH OT
napamMeTpoB
28 | JIpoOHO-parioHaIbHbIC 1 Crtpourts rpaduku apoOHo- | UnauBuayansHas Jomamnss pabota
¢byHKLMY, UX CBOMCTBA, rpaduK panroHaIbHBIX (QYHKIMHA, | pabora
BBIJICNIATH MX CBOWCTBA
29 | 3auem 1 NunuBunyansHas 3auer
pabora
30-| Pemenue 3a1a4 Ha TeMy S) Pemars 3amaun EI'D ®poHTanpHas
35 | «Teopust BEpOITHOCTHY pabora
36 | [IpomexyTouHas aTTecTalus 1 KonrponsHas padora




TemaTuueckuit miaan aiasg 11 kiaacca

Ne Konu Ocnoenvie mpeoosanua k| OcnoéHble 6UOb Dopma Konmponsn
i Pazoen, mema uecmeo YDOGHIO NOO20MO6KU oeamenvHoOCmU
4acoe yuaujuxcs yuauwguxcs
1. MeToabl pelieHnsi TPUTOHOMETPUYECKUX YPaBHEHMIT M HepaBeHCTB (5 )
1 | ®opmynsl TPUTOHOMETPHUH. 1 Beimonnate ®poHTaNBHAA Homarnsist paboTa
[IpeoOpazoBanue npeoOpazoBaHMs pabora
TPUTOHOMETPUUECKHUX TPUTOHOMETPUUECKUX
BBIPAXCHUI BBIPAKEHUH, UCTIOIb3Ys
(hopmyIbI
2 | Ilepuo TpPUTOHOMETPUYECKOTO 1 Pemiate Gosiee crnoxHbIe 3auer
ypaBHeHust. OObeAMHEHNE TPUTOHOMETPHUUECKUE
CEpUH pelleHus YPaBHEHUs, OCYILECTBIIATh
TPUTOHOMETPHUUECKOTO 0TOOp KOpHEN
YPaBHEHHUS — pallMOHAJIbHAS
3aMnMch OTBETa
3 | Tpuronomerpuueckue 1 Pemate ypaBHEHHS Pa6ora B rpymnmax TecTsl
ypaBHeHus B 3anaudax EI'O Pa3HOro YpOBHS
cnox"octu KMMos EI'D
5 | Tpuronomerpus B 3aa4ax 2 BeinonnaaTe 3a1anus 3auer
KOHTPOJIbHO-U3MEPUTEIBHBIX KIMos EI'D no
Martepuanos EI'D. TPUTOHOMETPUU
2. IlponsBoanas. [lpumenenne npon3BoaHoii (34)
6 | IlpumeHeHue NPOU3BOIHON 4 HccenenoBats CBOMCTBA Pa6ora B mapax
JUTSL UCCIIEJIOBAHMSI CBOICTB (GYHKIIUY ¢ TPUMEHEHUEM
(YHKLIUU U TOCTPOSHHUS npon3BogHONU. CTpoUTh
rpaduka QyHKIHH. rpaduku GyHKIMIA ¢
HCII0JIb30BaHUEM
7 | HaubGonpiiee 1 HaMEHbIIIEE TecTsl

3HaYeHUE DYHKIINH, pEIICHHUE
3aga4d u3z EI'D.

npousBoAHON. Haxonuts
HanOOJIbIIIEE U




8-9 | IIpumeHeHue MPoOu3BOTHOM HauMEHbIIIEE 3HAYEHUS ®poHTaNbHAA TecTbl
(3amaum ¢ rpaduKaMm). dbyHKIMM yepe3 paborta
MIPOU3BOJIHBIC U TIO
AITOPUTMY
3. Tunbl reoMeTpUYECKUX 3a71a4, MeToAbI uX peteHus (5 1)
10- | PemreHue ruraHUMETPUUECKHUX 2 Pemate Pabota B mapax
11 | 3agau pa3nu4yHOrO BUJA IUTAaHUMETPUYECKHE 3a]]a4n
Ha KOHpUrypauuu Guryp
12- | I'eomerpus B 3agauax 3 Pemars
13 | KOHTPOJIBLHO-U3MEPUTEIILHBIX TJIAHUMETPUYECKHE U
matepuaioB EI'D CTEPEOMETPHUUECKHUE 3a0aUN
pPa3HOTO YpPOBHS
cnoxuoctu KMUMos EI'D
14 | 3ayem NunuBumyansHas 3auer
pabora
4. MeToabl pellieHUs1 TEKCTOBBIX 3a1a4 (44)
15 TexcToBBIE 3a7aun B 1 Pemats TekcToBble 3agaun | MuauBuayanbHas
KOHTPOJIBHO-U3MEPHUTEITBHBIX Ha «paboTy», «IBIXKEHHE» | paboTa
Mmatepuanax EI'D apu(pMETHYECKUM U
anre0panvaecKuM
criocobamu
16 TexcToBBIE 3a7aUu B 1 Pemats TeKCTOBBIE 3a0a9H JomarmrHsis pabota

KOHTPOJIbHO-U3MEPHUTENbHBIX
matepuanax EI'D

Ha «TIPOIICHTHIY,
«IPOMOPIIMOHAIEHOE
TeTICHUE)
apu(pMETHYECKUM U
anre0panvyecKuM




criocooamu

17 TekcroBhIe 3a4a4u B 1 Pemats TekcTOBBIE 32124
KOHTPOJIbHO-U3MEPUTEITBHBIX Ha «CMeCH»,
Marepuaiiax EI'D «KOHLICHTPAIUIO
apumMeTHueCcKuM U
anre0panvecKuM
crocobamu
18 | TekcroBble 3a1a4u B 1 Pemats TekcToBBIC 330241 Tectsl
KOHTPOJIbHO-U3MEPUTEIBHBIX pa3HoOro ypoBHS
matepuanax EI'D cnoxHoctu KMMos EI'D
apumMeTHIeCKUM U
anreOpanvIecKuM
crocobamu
5. MeToabl pelieHnsi ypaBHeHUI U HepaBeHCTB. Pellenne cucremM ypaBHeHHUil U HepaBeHCTB. (54)
19 | YpaBHeHus, conepxkarue 1 [IpumeHsTh IpUEMBI ®poHTaNbHasA
Moyib. [Ipuemsl pemenus PaCKpBITUS MOTYJISI U pabora
YpaBHEHUU C MOYJIEM. CBOMWCTBa MOAYJIA B
Pemenue HepaBeHCTB, peleHnH ypaBHEHUI U
coJiepKalx MOJIyIb HEPaBEHCTB
20 | TpuroHOMeTpHUYECKHE 1 Hcnonp3oBate oO11me Jomamnss pabota

YpaBHCHHA U HCPABCHCTBA

IIPUEMBI PELLEHUs
YPaBHEHUI U YaCTHbBIC
METO/bI B PELICHUHN
TPUTOHOMETPUYECKUX
ypaBHeHul. [IpumensaTs
METO/BbI PELICHUS
TPUTOHOMETPUYECKUX
HEPABCHCTB




21 | UppanuoHaibHble ypaBHEHUS 1 [Ipu peennn [IpakTukym TecTsl
UppanoHaIbHbIX
YPaBHEHUH IIPUMEHSATH
crienn(pruIecKkue MeToIsl,
0TOMpaTh KOPHU
ypaBHEHUH
22 | YpaBHEHUS U HEPABEHCTBA B 2 Pemenue tectos 3auer
EI'D. 3auem EI'D
6. MHorouwiensl (3 1)
23 | Teopema besy. [Ipumenenue 2 [Ipumensarts teopemy besy | @poHtanbHas
TEOPEMBI B pEIICHUH HECTAHJIapPTHBIX | paboTa
yYpaBHEHUU
24 | Pemienue ypaBHEHUH C LEIBIMU 1 Hmets npeacraBieHue o ®poHTanbHas
Koo unmeHTamMu pelIeHNH ypaBHEHUH C pabora
LEeIbIMU KO3 PHUITIEHTaMU
7. Jlorapnpmuyeckue U NoKa3aTeIbHble YypABHEHUsI 1 HEPABEHCTBA.
Cucrembl penieHHs1 YypAaBHEHHI U HEPABEHCTB (44)
25- | Jlorapudpmuueckue u 2 Bectu nouck meronos Pabora B mapax Tectol
26 | mokazaTellbHbIE YpaBHEHMUS, peleHus
HEPaBEHCTBA. Jgorapu(pMHUUECKUX U
[IOKa3aTeIbHBIX
YpPaBHEHUI, HEPABEHCTB, X
CHCTEM, BKIIFOUEHHBIX B
KOHTPOJBbHO-
U3MEpUTENIbHbIE
27- | Cucrembl ypaBHEHUH H 2
28 | HepaBeHCTB B 3a1auax EI'D,
METO/IbI PeIIeHUs
29- | Pemenue TectoB EI'D. 6 NunuBuayanpaas paboTa.
34

[IpomexxyTouHas arrecTaus

KonTtponsHas pabora




HopMbl o11leHMBaHNS IPH YCTHOM OTBeTE YYAIIUXCS.

OTmeTrka «S5»- OTBET NOJIHBIM, MPABUIBHBINA, OTPA)KAIOIIUMKA OCHOBHOM MaTepuan Kypca;
MPaBUIILHO PACKPBITO COJICPKAHUE MOHATUN, 3aKOHOMEPHOCTEH, B3aUMOCBS3EH U KOHKPETH3ALUs UX
IpUMepaMu; MPaBWIbHOE HCIIOIb30BAHUE KapThbl, TAOIULBI M JPYIMX HCTOYHUKOB 3HAHUM; OTBET
CaMOCTOSITENIbHBIN, C OMTOPO HA paHee MPUOOPETEHHBIE 3HAHUS, CTUIIb N3JI0KECHUST HAYIHBIH.

OTrMeTka «4»- OTBET YJOBIETBOPSECT paHEEC HA3BAaHHBIM TpPEOOBAHMSIM, OH TIOJHBIH,
NpaBUJIbHBIN; €CTh HETOYHOCTH B M3JI0KEHHHM OCHOBHOTO MaTepuajia WIM BBIBOJAX, JIETKO
UCIIPaBJIsiEMbIE 110 JOIOJIHUTEIBHBIM BOIIPOCAM YUUTEIIS.

OT1meTka «3»- OTBET MPABWIbHBIA, YYEHUK B OCHOBHOM IOHUMAaET MaTepual, HO HEYETKO
omnpezenseT TMOHATHS M 3aKOHOMEpPHOCTH; 3aTPYAHSAETCS B CAMOCTOSITEILHOM OOBSCHEHUH
B3aMIMOCBSI3€H, HETIOCIIEIOBATEIFHO M3JIaracT MaTepHall, JOMyCKaeT OMTMOKU B UCTIOJIb30BAaHUU KapT,
TaOJIHI] TPU OTBETE.

OTmeTKa «2»- OTBET HENMPABWIbHBIA;, HE PACKPHITO OCHOBHOE COJECp)KaHUE Y4yeOHOTO
MaTepuaina, He JalTcsi OTBEThl Ha BCIOMOTaTelIbHbIE BOIPOCHI y4YUTeElNs, rpyOble OIIMOKU B
ONPEAEIICHUHU MTOHITHH.

OtMmerka «1»- OTBET OTCYTCTBYET.

HopMbl onieHUBaHNS MMCbMEHHBIX PA0OT y4anuxcs.

[TucemenHas paboTa sBisETCS OJHOW M3 (POPM BBISBICHUS YPOBHSI TPAMOTHOCTH y4alllerocs.
[TuceMenHast paboTa TPOBEpSCT YCBOCHHE YYCHHKOM MaTepuaa TEMBI, pasjielia MpOTrpamMMbl
M3y4yaeMoOro IMpeAMETa; OCHOBHBIX IOHSATUN, IMPaBUJI, CTENEHb CaMOCTOSTEIBHOCTU Y4Yalllerocs,
YMEHUS MPUMEHSITh HA MPAKTUKE MOJyUYCHHbIE 3HAHUS, UCIOJIb3Ys, B TOM UYUCIIE paHee U3YUCHHBIN
matepuai. [Ipu oneHke MUCbMEHHOW paboThl, IPOBEPSIETCS OCBOCHHE YYEHHKOM OCHOBHBIX HOPM
COBPEMEHHOTO JIUTEPATypHOTO s3bIKa U opdorpaduueckoit rpamotrHoCTH. [IpH OlleHKEe MTUCHMEHHON
paboThl UCHPABISAIOTCA, HO HE YUUTHIBAIOTCS OMIMOKM Ha TMpaBuUiia, KOTOpPhIE HE BKJIIOYEHHI B
IIKOJIBHYIO TIpOrpamMMy; Ha €Ille He M3yYeHHbIE MpaBuiia. VCrpaBisitoTCs, HO HE YUYUTHIBAIOTCS
ormucku. Cpenn ommOOK CleyeT BBIICIUTh HETPYObIe, T. €. HE UMEIOIIUE CYIIECTBEHHOTO 3HAYCHHUS
JUTSL XapaKTePUCTUKU TPaMOTHOCTH. [Ipu mojcyere ommOOK JBEe HETpyOble CUMTAIOTCS 3a OJHY
omuOKky. HeobxoammMo y4YuTHIBATH MOBTOPSIEMOCTh M OJHOTHITHOCTH OMIMOOK. OTHOTHUITHBIMH
CUMTAIOTCA OMMOKUA HA OHO MpaBuio. [lepBbie OMHOTUIIHBIE OMIMOKH CYMTAIOTCS 3a OHY, Ka)mas
cienyromas nmogo0Has OmMOKa yYUTHIBAETCS KaK CAMOCTOSITEJIbHAS.

OTMeTKAa “5” BBICTABJISIETCS, €CJIU

YYEHUKOM HE JIOMYIIEHO B paboTe HU OJAHON OMIMOKH, a TaKkKe IMpHU HAIW4YUK B Hell 1 HerpyOoi
OmMMUOKK. YUYUTHIBAETCS Ka4yecTBO OG(OpMIICHHS palOThl, aKKypaTHOCTh Y4YEHUKA, OTCYTCTBHE
opdorpadudeckux ommuooK.

OTMmeTKa “4” BbICTABJISIETCS, €CJIU

YYEHUK JOMyCTUI 2 OMUOKH, a TaKKe MPU HATUYUH 2-X HETPYOBIX OIIMOOK. YUHUTHIBAeTCA
oopmiieHre paboThI B 00IIIasi TPAMOTHOCTb.

OtMmeTka “3” BbICTABJIAETCHA, €CJIH

YYCHHUK TOMYCTHI 10 4-X OMIMOOK, a TaKXe MPH HATUYUH S5 HETPYObIX OMIMOOK. YUHUTHIBACTCS
odopmiieHne paboTh

OTMmeTKa “2” BbICTaBJISIETCS, €CJIU

YUYEHHK JIOIycTui 6ojee 4-xX OmuboK.

[Ipu BBICTaBICHHH OIEHOK 32 MHCHbMEHHYIO PabOTy y4YUTENb MOJB3yeTcs 00pa3oBaTelbHBIM
CTaHJAPTOM CBOCH NUCHUIUIMHBL. [Ipw OIleHKE BBITIOJIHEHHS IOMOJHUTEIBHBIX 33JIaHH OTMETKH
BBICTABJISIIOTCS CIEAYIOIIUM 00pa3oM: - “5” — eci Bce 3a7jaHus BBIIOJIHEHBI; - “4” — BBINOJIHEHO
MpaBWIbHO HE MEHee ¥4 3amaHuil; - “3” — 3a paboTy B KOTOPOW MPaBUIBHO BBHIMOJIHEHO HE MEHEe
MIOJIOBUHBI PaboTHL; - “2” — BBICTABISAETCA 32 pabOTy B KOTOPOH HE BBINIOJIHEHO 00Jee MOJIOBUHBI
3agaHui. [Ipyu oleHKe KOHTPOJIBHOTO AUKTAHTA HA MOHSATHUS OTMETKHU BBICTABISIOTCS: - “5” — HET
omuooK; - “4” — 1-2 omubkwy; - “3” — 3-4 ommoOKu; - “2” — AOMYIIEHO 10 7 OMIUOOK.

OueHuBaHue TECTOB.

Pe3ynprarhl TECTOB OLIEHUBAKOTCSI OTMETKOM:

«5» 3a 80-100% npaBUIBHBIX OTBETOB



«4» 3a 65- 79%

«3» 3a 50- 64%

«2» 3a 49 % u meHee

Y4eOHO — MeTOAUYECKOE 1 MATEPUAJIbHO-TeXHUYECKOe o0ecredeHue.

1. Anrebpa u Havayia aHanu3a: yueo. /[ 10 kmacca o6meoOpa3oBaTenbHbIX yupexaeHuit/C.M.
Huxonbsckoro u nip., M., IIpoceemenne, 2013r.

2.AnreOpa n Hayana aHanuza: yue6. J{ns 11 kimacca o6meoOpa3oBaTenbHbIX yupexacauit/C.M.
Hukonbsckoro u nip., M., [Ipoceemenune, 2013r

3. JIsicenko, ®@. ®. Martematuka EI'D -2014. Yuebno-rpenupoBounbie TecThl / O. D. JIbICEHKO,
PocrtoB- Ha -/lony.: Jlernos.

4. JIpicenko, ®@. ®@. Tematnueckue tecThl. Matematuka EI'D -2015. @. @. JIsicenko. PocToB —
Ha-/{ony, JIernox.

5. 3agauu mo anreOpe u HavanaMm aHanu3a: [locoOue mns ydammxes 10-11 kn /C.M. Caakss,
AM. T'onsaman, JI.B.[enucos, M., IIpocemnienue, 2001r

6. Tectrl nna noarotoBku kK EI'D mox pex. A.JI. Cemenona, W.B. fAmenko. U3n. «HaunonanbHOE
obpazoBanue» (2015/2016r u mocnenyromue u3aaHus).

o KommbroTep, mpoekTop, JOKyMEHT-Kamepa.

HNuTepHeT-pecypcebl.

Caitr ®UIINA http://www fipi.ru,

Caiit A. Jlapuna http://www alexlarin.net,

OTKpHITHIH OaHK 3amaHuii http://www mathege.ru u op.

Caiit snemenTapHoit Mmaremaruku JImurtpus ['ymuna http://www.mathnet.spb.ru
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