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IHosicHUTEBLHASA 3aIMUCKA

Pabouas mporpamma sieKkTUBHOTO Kypca «lIpakTukym mo pemieHuro 3agad 1o

MaTeMaTUKE» COCTABJIEHA HA OCHOBE:

- denepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEIHEr0 OOIIEro
o0pa3oBaHUs, YTBEPXKIECHHOTO MpUKa3oM MUHHCTEPCTBA OOpa3oBaHUs U HAYKH
Poccuiickon @enepannu;

- Yuebnoro wiana MBOY rumnazuu Nel um. FO.A. INarapuna.

- VYyebnas mnporpamma (aBTop): COopHuK paboumx mnporpamm 10-11 xmacchl.
I'eomerpusi. CocraButens bypmuctpoBa T. A. M.: «lIpocsemenue», 2015
(CranmapTbl BTOPOTO MOKOJICHUS)

- VYueOnas mnporpamma (aBtop): COopHmK paboumx mporpamm 10-11 Kiaccel.
bazoBbiii  w  yrayOneHHbli  ypoBHH. Maremartuka: anrebpa W Hauaia
MateMarnyeckoro ananusa. Cocrasurens bypmucrtposa T. A. M.: «lIpocBemenue»,
2015 (Cranmaptbl BTOPOro MOKOJIECHUS )

[Iporpamma paccuutana Ha 35 4acoB. OHa mnpeHa3HayeHa IS MOBBIIICHUS
3¢ (EeKTUBHOCTH MOATOTOBKM Yydwamuxcsi 10 KjJaccoB K MTOTOBOM arTecTaluu 10
MaTeMaTUKe 3a KypC ITOJIHOM CPEAHEN IIKOJIBI M IPEIyCMaTPUBAET UX MOJATOTOBKY K
JanbHEWIIEeMy  MaTeMaTH4ecKkoMy  oOpas3oBaHuto.  CoaepkaHue  IporpaMmbl
COOTHECEHO C NPHUMEPHOM MPOrpaMMOM [0 MaTEMaTUKE, a TaKKe€ Ha OCHOBE
IPUMEPHBIX Y4eOHBIX IPOrpaMM YIIIyOJIEHHOrOo ypoBHs aBTopoB AmjmmoBa u JI.C
AranacsHa.

JanHas nmporpamma no maremaruke B 10 kiaccax mo teme "lIpakThkym mo
pElIeHUIO0 3aJad [0 MaTeMaTUKe» NPEACTaBIAeT yIriayOJE€HHOE H3yYEHHE
TEOPETHUYECKOr0 MaTepualia YKpynHeHHbIMU Onokamu. Kypc paccunTaH Ha yYEHUKOB,
JKEJAIOIIMX OCHOBATENIBHO MOATOTOBUTHCS K caade EI'D. B pesynbrate m3ydeHus
3TOro Kypca OyAyT KCIONb30BaHbI NPHEMBI MMAPHOM, IPYNIIOBON JEATEIBHOCTH IS
OCYULIECTBJICHHUSI JJIEMEHTOB CaMOOIICHKH, B3aMMOOLIEHKH, YMEHHE padoTaTh ¢
MAaTEMAaTHYECKOU JIMTEPATYPOU U BBIICIIATH TJIABHOE.

Leanb Kypca: Ha OCHOBE KOPPEKIMU 0a30BBIX MAaTEMaTUYECKUX 3HAHUW yHaIIUXCS
COBEPIIIEHCTBOBATh MAaTEMAaTHYECKYI0 KYJIbTYPy U TBOPYECKHE CIIOCOOHOCTH
yYaIIUXCA.

M3ydeHne 3Toro Kypca Mmo3BoJisieT PEIUTh CIEAYOMUE 3aAa4M:

1. ®opmupoBaHUe y ydalmxcsl [EJOCTHOTO MPEACTaBICHUS O TEME, €€ 3HaUCHUSI B

pazzesie MaTeMaTUKH, CBA3U C IPYTUMH TEMaMHU.

PopMHpPOBaHUE TOMCKOBO-UCCIIENOBATENBCKOIO METOIA.

3. ®opMuUpoBaHUE AHATUTHYECKOTO MBIIIJICHUS, Pa3BUTHE TaMSITH, KPYrosopa,

yYMEHUE PEOI0JIeBATh TPYIHOCTH IIPU pElIeHUH 00jiee CIIOKHBIX 3a7ay.

OcymectBienne paboThI C TOMOJHUTEIBLHON TUTEPATYPO.

AKIICHTUPOBAaTh BHUMAaHHUE YYaIlMXCA HA €IWHBIX TPEOOBAHUSAX K IMpaBUIIaM

opopMIICHUSI PA3TUYHBIX BUJOB 3a/JaHWM, BKIIOYAEMbIX B HWTOTOBYIO

aTTECTAIINIO 32 KypC TIOJIHOM 00I1e00pa30BaTeIbHON CpeIHEN ITKOJIHI;

6. Pacmmmpute MaremaTuuecKkue NPENCTABICHUS YYAIIMXCA IO ONpPeneIEHHBIM
TeMaM, BKJIIOUEHHBIM B MPOrpaMMbl BCTYHNUTEIbHBIX SK3aMEHOB B IPYTHE TUIIbI
y4eOHBIX 3aBE/ICHUM.
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Kypcy orBoautcs 1 yac B Henento. Beero 34 yacos B rog.

YMeHusI M HAaBbIKHM YYalluXxcs, GpopMupyemMbie KypcoMm:
® HaBBIK CAMOCTOSITEIBHON PAaOOTHI C TAOJIUIIAMHU U CIIPABOYHOM JIUTEPATYpPOH;
® COCTaBJICHUE AITOPUTMOB PELICHUS TUTMYHBIX 3a/a4;
® yMEHUS pellaTh TPUTOHOMETPHUYECKHE, TIOKA3ATEIbHBIE U JJOTapU(PMUUECKHE
YPAaBHEHHMS U HEPABEHCTBA;
Oco0eHHoOCTH Kypca:
1. KparkocTb U3yueHus MaTepuaia.
2. IlpakTrueckas 3HAYUMOCTbD JJIs1 yUaIUXCSl.

OBILIAA XAPAKTEPUCTHUKA 9JIEKTUBHOI'O KYPCA

DONEeKTUBHBIA Kypc MO MaTeMaTHUKE COOTBETCTBYET TpeboBaHUsM DenepalibHOrO
roCyJapCTBEHHOI'0 CTaHJapTa W MpeIHa3HA4YeH ISl PaclIMpPEHUs 3HAHUM 1o airedpe
Y HayajiaM MaTeMaTHYeCKOro aHaiau3a u reomerpu B 10 kiacce Ha yriryOJIeHHOM
ypoBHe. AunrebOpa HaneneHa Ha (OpMUpPOBaHME MAaTEMAaTHUYECKOrO amnmapara s
pelieHus 3a7ad U3 MaTEMAaTUKH, CMEXHBIX MPEIMETOB, OKPYXAIOLIEH pealbHOCTH.
SA3bIk anreOpbl MOJYEPKUBAET 3HAYEHUE MATEMAaTHKH KakK S3blKa I MOCTPOCHHUS
MaTEeMaTUYECKUX MOJIEJIEl, IPOLIECCOB U SIBJIEHUN PeaIbHOIO MUPA.

OnHoil W3 OCHOBHBIX 3aJa4 M3yYEHHs] aireOpbl SBISETCA pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUIEHUS,, HEOOXOJUMOTr0, B YaCTHOCTH, JUUISI OCBOEHHUSI Kypca
nH(POPMaTUKH; OBJIaJICHUE HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue
CUMBOJIMYECKUX (POPM BHOCHUT CBOM criennpuueckuil BKJIaJ B pa3BUTUE BOOOpaKEHMUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Hpyroii BaxkHOW 3ajadyel uW3y4yeHUs aiareOpbl  SBIAETCS  IOJTY4YCHUE
00y4arolMMUCS KOHKPETHBIX 3HaHUN O (QYHKIUSAX KaK BaKHEHIIeld MaTeMaTHYeCKOM
MOJIENIA JJI OMMCAHUSl M HCCIEIOBaHUS Pa3HOOOPa3HBIX MPOLECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, 3KCHOHEHIIMAIbHBIX, IEPUOJAUYECKHUX U Ip.), 151 GOPMHUPOBAHUS
y Yy4YallUXCAd MPEJICTAaBIECHUNA O pOJIM MAaTeMATHUKUd B Pa3BUTHUM LUBWIM3ALUU U
KYJbTYPBI.

N3yuyenue anreOppl M HayaJl aHalM3a B CTapIlIel IIKOJE OCYIIECTBISECTCS Ha
JBYX YPOBHSX - 0a30BOM U MPOPUIBHOM (YIIIYOJIEHHOM), KQXKAbI U3 KOTOPBIX UMEET
CBOIO CllelM(HUKY B 3aBUCUMOCTU OT 00pa30BaTEIbHBIX TOTPEOHOCTEN 00yUaIOIIUXCS.

OTnnuns Kypca «AnreOpbl 1 Hauajad aHajlu3a» Ha 0a30BOM ypOBHE OT TOT'O XKe
Kypca Ha HOpo(UILHOM YypOBHE 3aK/IOYAlOTCSI B TOM, YTO OJMH U TOT XK€
MaTeMaTHYeCKU MaTepuall B IIEPBOM Ciydae CIIYy>KUT IJIaBHBIM 00pa3oM CpeicTBOM
pa3BUTHUS JIMUYHOCTU OOYYaroIIMXCs, MOBBIIIEHUS UX OOLIEKYJIbTYpHOro YypoBHs. Bo
BTOPOM CJIy4ae BO IJaBy yIJla CTaBUTCS Pa3BUTHE MaTEeMaTHYECKHX CIIOCOOHOCTEH
OoOyyarolmuxcss W COXpaHEHHWE TPAAUIMOHHO BBICOKOTO YPOBHS POCCHICKOTO
MaTEeMaTUYeCKOro 00pa3oBaHusl. DTU OTIMYUS MPOSIBIATHCSA B YU€OHOM A TEIbHOCTH:
3TO, HaNpuUMep, pa3JIMYHBIM ypOBEHb M3JIOKEHHUS Marepuajsa U HEKOTOpoe
pacuIMpeHre coAepKaHus Kypca B Kjiaccax € YIIyOJeHHBIM HM3YYEHUEM, pa3jivuHas
rilyOMHa W3y4YeHUs KIIOYEBBIX TMOHATUN, KAYECTBEHHbIE pa3iuyus B 3aJa4HOM
matepuane. IlosTomy oOywaromuecs, UMEIOIIME SPKO BBIPAKEHHYIO CKJIOHHOCTH K
3aHATHSM HAyKOM, U B YAaCTHOCTUM K MAT€MATHKE, MOTYT MOJYyYHUTh BO3MOKHOCTHU
pa3BUTHS CBOUX crocoOHocTed. Jlmst »Toit kareropuu oOydarommxcs OyayT



NPEJIOKHBI TEMbI CAMOCTOATEIBHBIX HCCIEA0BATENbCKUX padoT. HexkoTopsie u3 HUX
IPEeTyCMOTPEHBI B IPOTpaMMe sl YIIIyOJIEHHOTO YPOBHHL.

['eoMeTpusi— OJIMH U3 BAXKHEUIIUX KOMIIOHEHTOB MaTEMaTUYECKOTO 00pa30BaHuUsl,
HeoOxoaumas Il MPUOOpPETEeHHsS KOHKPETHBIX 3HAHMM O TMPOCTPAHCTBE U
MPAKTUYECKU 3HAYUMBIX YMEHUHM, (OPMHUPOBAHMS S3bIKA OINUCAHUS OOBEKTOB
OKPYXAaIOIEro MUpPA, JJIsi pa3BUTHUSI MPOCTPAHCTBEHHOIO BOOOPaKEHHSI U MHTYUIIHH,
MaTeMaTUYECKOW KyJIbTYpbI, IJI1 3CTETUYECKOTO BOCHUTAHUA ydamuxcsa. M3ydeHwue
r€OMETPUU BHOCUT BKJIQJ] B Pa3BUTHE JIOTMYECKOIO MBIIUICHUS, B (POPMUPOBAHUE
MOHSATHS 10KA3aTENIbCTBA.

Takum oOpa3oM, B XOJE€ OCBOCHHS COACPKAHUSA Kypca ydalluecs IMOJIy4aroT
BO3MOXXHOCTh Pa3BUTh MPOCTPAHCTBEHHBIE MPEJACTABICHUS M HU300pa3uTEIbHbBIC
YMEHHsI, OCBOMTH OCHOBHBIC (DaKThl U METOJbl CTEPEOMETPHH, H3yYUTh CBOWCTB
IPOCTPAHCTBEHHBIX TEJI, HAYYUTHCS NPUMEHSTH MOJYUYEHHBbIE 3HAHUS I PEIIEHUs
PaKTUYECKUX 3a]a4.

OIIMCAHUE MECTA YYEBHOTI O IIPE/IMETA B YYEBHOM IIVIAHE

B 06a3ucHOM y4eOHOM TJIaHE Ha BJEKTUBHBIA KypcC MO MaTeMaTUKe OTBOAUTCS |
Yyac B HEJIEII0, BCEro35 4acoB B ro.

JIMYHOCTHBIE, METANPEAMETHBIE n MNPEAMETHBIE
PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEAMETA
[TporpamMma oOecneunBaeT OTpPaKEHHE CIEAYIOIMIMX pPE3YyJIbTaTOB OCBOCHHUS
y4eOHOTO MpeIMeTa:
JIMYHOCTHbBIE:

— c(hopMHpPOBaHHOCTH LEJIOCTHOIO  MHPOBO33pPEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Ppa3BUTHSI HaykKlu U OOLIECTBEHHOM NPAKTHKH,
OCHOBAHHOT'O Ha JIMAJore KyJlbTyp, a TAKKE PA3IUYHBIX (POpPM OOIIECTBEHHOIO
CO3HAHUs, OCO3HAHUE CBOETO MECTa B MOJIUKYJIbTYPHOM MUPE;

— c(pOpMHUPOBAHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUU C
0OIIEYeIOBEYECKUMH [IEHHOCTSAMH M HJieajjaMu  TPaXXJaHCKOTO OOILEeCTBa;
TOTOBHOCTB M CIIOCOOHOCTh K CaMOCTOSITENIbHOW, TBOPYECKONW U OTBETCTBEHHOM
NEeSATENbHOCTH;

— TOJIEPAHTHOE CO3HAHWE U MOBEJECHHME B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHajor C JPYrUMHU JIIOJAbMH, JOCTUTaTb B HEM
B3aMMOINOHUMAHHUS, HAXOAUTh OOIIKMEe UEeIM U COTPYyAHHYATh M UX
JTOCTUKEHHUS,;

— HaBBIKM COTPYJAHHUYECTBA CO CBEPCTHUKaMH, JAE€TbMU MJAJIIEr0 BO3pacTa,
B3pOCIBIMH B 00Opa30BaTENbHOW, OOIIECTBEHHO  TMOJE3HOH, y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHON U IPYTUX BUJAX JIESATEIbHOCTH;

— HPABCTBEHHOE CO3HAHWE U MOBEJEHUE Ha OCHOBE YCBOCHHUS OOIIECUYEIIOBEUECKHUX
LICHHOCTECH;

— TOTOBHOCTbH M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
OPOTSKEHUHM BCEM JKM3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEepbIBHOMY
00pa30BaHUI0 KaK YCIOBUIO YCIEHIHOW Mpo(eCcCHOHAIBHOW U OOIIECTBEHHOU
NEeSTENbHOCTH;

— ACTETHMYECKOE OTHOIIEHHE K MHUpY, BKIIOYas JICTETHKY ObITa, HAay4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLLEHUII;



OCO3HAHHBIN BBIOOP Oyaymiedt mnpodeccu W BO3MOXKHOCTEH peaTu3aiuu
COOCTBEHHBIX JKMU3HEHHBIX IIJJAHOB, OTHOIICHHWE K MpodhecCHnoHATbHOM
NEeSATENbHOCTH KaK BO3MOYKHOCTH y4acTUs B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX,
rocyJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM.

MeTanpeIMeTHbIe:

YMEHHUE CaMOCTOSITEILHO OMPENEIATh eI AEATEIbHOCTH U COCTABIATh TIaHbI
NESTEABHOCTH;,  CaMOCTOSITEIBHO  OCYIIECTBIISITh,  KOHTPOJHUPOBaTH U
KOPPEKTUPOBATh ESATEIBHOCTD; HCIOIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTI)KEHUSI TIOCTABJICHHBIX LIeNIed M peald3alliy IJIaHOB JEATEIbHOCTH;
BBIOMpATh YCIEIIHBIE CTPATETUN B PA3INYHBIX CUTYAIHIX;

YMEHHE TIPOJIYKTUBHO OOIIATHCS U B3aUMOJIECTBOBATH B MPOIIECCE COBMECTHOM
NEATEIbHOCTH, YYUTBHIBATh MO3UIMH JPYIrUX YYACTHUKOB JIEATEIBbHOCTH,
a2 pexTUBHO pa3pemarb KOH(PIUKTHL;

BJIQJICHHEC HABbIKAMU  TIO3HABATENIbHOM, y4e€OHO-HCCIENOBATEIbCKOW U
MPOEKTHOM JEeSATENBHOCTH, HaBBIKAMHU pa3pelieHus MpodiieM; CocoOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOHMCKY METOJOB PEIICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOAOB ITO3HAHUS;

FOTOBHOCTh M CIIOCOOHOCTb K  CaMOCTOSTENbHOM  MH(OPMAaLMOHHO-
[IO3HABATEJIBHOM  JCSATENBHOCTH, BKJIKOYAs yYMEHHE OpPHUEHTHPOBATbCA B
pa3aMyYHBIX  MCTOYHMKAX  MHGPOpMAlMM, KPUTUYECKH  OIEHMBaTb U
UHTEPIPETUPOBATH HH(DOPMALINIO, ITOJTYYaEMYIO U3 PA3IUYHBIX HCTOYHHUKOB;
YMEHHUE HCIOJIb30BATh CPENCTBA MH(OPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
texHosoruii (nanee- MKT) B pemieHMuM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1ady C COOJIOJEHUEM TPEOOBAHMI SPrOHOMUKH, TEXHUKU
0€30IaCHOCTH, TUTHEHBbI, pecypcocOepeKeHus, IPABOHBIX M 3THUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MaCHOCTH;

YMEHHUE CaMOCTOSITENIbBHO OLEHMBATh M NMPUHUMATh PELICHHUS], ONpPEACIISIONINe
CTPATETHUIO MOBEJICHNUS, C YYETOM T'PAXAAHCKUX U HPABCTBEHHBIX IEHHOCTEH;
BJIaJICHUE SI3bIKOBBIMHU CPEICTBAMH - YMEHHE SICHO, JIOTUYHO U TOYHO M3JIararh
CBOIO TOYKY 3PEHMs, HCIIOJIb30BATh aICKBATHBIEC A3BIKOBBIE CPEJICTBA;

BJaJICHUE  HABbIKAMU  I[IO3HABATENbHOM  pediiekcud  Kak  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUH W MBICIUTENBHBIX IPOLIECCOB, MX PE3YyJbTaTOB U
OCHOBAHMI, TPaHUIL] CBOETO 3HAHUS W HE3HAHUS, HOBBIX IT03HABATENbHBIX 3a7a4
U CPEJICTB UX JTOCTUKECHUS.

NMpeaAMETHbLIC:

c(hOPMUPOBAHHOCTh MPEJCTABICHUA O MaTEeMaThKe KaK YacTH MHPOBOU
KyJIbTYpPbl U O MECT€ MAaT€MaTUKH B COBPEMEHHOM IMBUIIM3ALIMU, O CIOCO0AX
ONMCAaHUs HA MAaTEMATHYECKOM SI3BIKE SBJICHUM PEAIBHOTO MUPA;
c(OPMUPOBAHHOCTh NPEACTABICHUA O MaTEMaTUYECKUX TMOMATUSIX KaK O
BAKHEUIIMX MATEMATUYECKUX MOJIEIAX, MO3BOJSIONIMX ONUCHIBATh U U3Yy4aTh
pa3Hble MPOLECCHl U SIBJIICHUS; NMOHUMAHUE BO3MOKHOCTH AKCMOMAaTHYECKOTO
IIOCTPOCHUSI MATEMATUYECKUX TEOPUM;

BJIAJICHUE METOJAMH JOKAa3aTeJIbCTB W aJITOPUTMOB pELICHUS; YMEHHE UX
[IPUMEHSATH, TPOBOAUTH JT0KA3aTEIbHBIE PACCYKACHHUS B XOA€ PELICHUS 3a/1a4;
BJIAJICHUE CTaHIAPTHBIMU puéMaMu pelieHus palMOHATIBHBIX
WHUPPALMOHAJIIBHBIX,  [MOKA3aTEJbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YPAaBHEHHU U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM YMCJIE JJIA IOUCKA MyTH PEUIEHUS W WLIIOCTPALUU PEILIEHUS



YPAaBHEHHU U HEPABCHCTB;

— c(hopMHpPOBAaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSX, UIEIX U METOAAX
MaTEMaTUYECKOIO aHAIN3a;

— BJIAJICHUE OCHOBHBIMU  IIOHATUSAMH 0 IUIOCKUX "
IPOCTPAaHCTBEHHBIXT€OMETPUUECKUX (UrypaXx, HX OCHOBHBIX CBOWCTBAx;
c(OpPMUPOBAHHOCTh YMEHHS pacllO3HaBaTh Ha YEpTEkax, MOJEIAX U B
pEaJIbHOM MHpE T'€OMETpUUYECKHUE (PUTYpbl; MPUMEHEHHE H3YyUYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp v ¢GopmMyis JUisl peUIeHHs T€OMETPUYECKUX 3anad U
3a/1a4 C MPAaKTUYECKUM COJIEPKAHUEM;

— c(hopMHpPOBAaHHOCTH MPEJCTABICHUA O TMpOIeccax U SBICHHUIX, HMEIOIINX
BEPOSATHOCTHBIA XapakKTep, O CTATHCTUYECKUX 3aAKOHOMEPHOCTSAX B PEATBHOM
MHUpE, 00 OCHOBHBIX MOHATHIX JIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHHIA
HAaXOJUTh U OIICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUHA B MPOCTEHIINX
IIPAKTUYECKUX CUTYALUSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyYAMHBIX BEJIMYNH;

— BJAJCHUE HABBIKAMU HMCIOJIb30BAHUSA FOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM MpH
pELICHUH 3a7ad4;

— c(hopMHpPOBAaHHOCTh MPEACTABICHUNH O HEOOXOJUMOCTU JOKA3aTeNbCTB IpU
00OCHOBaHMU MAaTEeMAaTHMYECKUX YTBEPXKIEHUH M POJM aKCUOMATUKH B
IIPOBEICHUN JE€AYKTUBHBIX PACCYXKICHUM;

— c(hopMHpPOBAaHHOCTh MOHATUHHOIO ammapara 10 OCHOBHBIM paszJeliaM Kypca
MaTeMaTUKH; 3HAHUA OCHOBHBIX TEOpeM, (GOpMysl U YMEHHUS' HUX NPUMEHSITb;
YMEHUS JI0Ka3bIBaTh TEOPEMbI M HAXOJIUTh HECTaHAAPTHBIE CIIOCOOBI PEIICHHUS
3a/1ad4;

— c(pOpMHUPOBAHHOCTh YMEHHI MOJIETUPOBATHh PEAJIbHbIE CUTYAllMH, UCCIECI0BATh
ITIOCTPOEHHBIE MOJIENIA, NHTEPIIPETUPOBATH IOJYYEHHBIN PE3yJIbTaT;

— c(pOPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMAaTUYECKOTO
aHalu3a M UX CBOMCTBAX, BJAJCHUE YMEHUEM XapaKTEpU30BaThb IOBEICHHE
(yHKUMNA, HMCMNOJIB30BAHME TOJYYCHHBIX 3HAHUM JUIsl OMUCAHUS M aHaIu3a
pEaAIbHBIX 3aBUCUMOCTEN;

— BJAJCHUE YMEHMUSMU COCTAaBJIEHUS BEPOSATHOCTHBIX MOJECIEW II0 YCIIOBUIO
3aJladyl W BBIYUCIIEHUS BEPOSTHOCTU HACTYIUIEHHS COOBITUH, B TOM YHUCIE C
npUMeHeHueM (popMyan KOMOMHATOPUKHM W OCHOBHBIX TEOPEM TEOPHUH
BEPOSATHOCTEN; UCCIIENOBAHUS CIIyYalHBIX BEJIMYMH 110 UX PACIIPEACIICHUIO.

COAEPKXAHUE ITPOI'PAMMBbI

Tema 1. IIpeoOpa3oBanue anredpanyecKuX BbIPaKEHUH
AnreOpanveckoe BbIpaxkeHue. ToxnaecTBo. ToXIeCTBEHHbIE MPeoOpa3OBaAHMS
anreOpayeckux  BbIpaKEHUW.  PaznuyHble  CcOOCOOBI  TOKIECTBEHHBIX
npeoOpa3oBaHUM.

Tema 2. MeToasbl pelieHus ajaredpanyecKux ypaBHeHUil 1 HEPABEHCTB
VYpaBuenue. PaBHocunbHble ypaBHeHUs. CBOIICTBA PaBHOCUIIBHBIX YPaBHEHMUIA.
[IpueMsbl pemieHusi ypaBHEHUN. YpaBHEHUs], COAepKalue MOAyb. [Ipuemsl u
METO/Ibl PEIICHUSI YPABHEHUI U HEPABEHCTB, COAECPKAIIUX MOYJIb.

Pemienne  ypaBHEHMM M HEPABEHCTB,  COAEpXKAIMX  MOAYJIb U
APPaLMOHATBHOCTD.



Tema 3. ®ynkuuu u rpapukn
Oynkiuu. CriocoOsl 3amanus Gyaknun. Croiicta hynaknun. ['paduk GyHKImH.
Jluneiinas ¢yHkiwms, e€ cBONCTBA, Tpaduk (0000IIEeHKE).
Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U IpaUKH.
JpoOHO-parmoHaabHble (PYHKITUH, UX CBOMCTBA U TpadUKHU.

Tema 4. MHOrO4/1€HBI
JencTBus HaJ MHOrowIeHaMHd. KopHU MHOro4IeHa.
Pa3noxenne MHOTOWIEHa Ha MHOKHUTEIIH.
UeTtHocTh MHOTOUJICHA. PartnonansHbie 1poou.
[IpencraBnenue parroHaIbHBIX IPOOEH B BHIE CYyMMBI JIEMEHTapHBIX.
Anroputm EBxinpa.
Teopema be3y. [Ipumenenne teopemsl besy st pemieHuss ypaBHEHUM BBICIINX
CTEIICHEH.
Pa3noxxeHrne Ha MHOXKHUTEIN METOJIOM HEOMPEACIEHHBIX KO3(PPUIIUCHTOB.
MeTobl pelieHus: ypaBHEHUH C LEeIbIMUA KO3 (DULIUEHTaMH.

Tema S. MuoxecTBa. Hucii0BbIe HepaBeHCTBA
MHuoxecTtBa u ycnoBus. Kpyru Oiinepa.
MHoOkecTBa TOYEK IUIOCKOCTH, KOTOpPbIE 3aJal0TCi YPABHEHUSAMU U
HEpPABECHCTBAMM.
UucnoBble HEPABEHCTBA, CBOWCTBA YHCJIOBBIX HEpaBeHCTB. HepaBeHCTBa,
COZIepIKalllie MOIyJIb, METOBI pelieHns. HepaBeHCTBa, coaepkamume napamerp,
METOJIbI pelieHus1. Perenne HepaBeHCTB METOOM NHTEPBAJIOB.
ToxnecTna.

Tema 6. MeToabl pelieHUs] TPUTOHOMETPUYECKUX YPABHEHHMI M HEPABEHCTB
dopMyibl TPUTOHOMETPHUU. [IpocTenine TPUrOHOMETPUUECKUE YPAaBHEHUS U
HEpaBEeHCTBA. METObl UX pEeLICHUs.

[lepron TpuroHoMerpuueckoro ypaBHeHHs. OObeIMHEHHE CEepUil peleHus
TPUTOHOMETPHUUYECKOTO YPABHEHMUS, pAllMOHAJIbHAS 3aIIMCh OTBETA.
Apk-QyHKIIMHM B HECTAaHAAPTHBIX TPUTOHOMETPUUECKUX YPABHEHUSX.
Tpuronomerpuueckue ypaBHeHus B 3amadax EI'D. I[IpeobpaszoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN.

Tpuronomerpruueckue HEpPABEHCTBA. [Ipumenenune CBOMCTB
TPUTOHOMETPUUYECKHUX (DYHKILIMI MPU PEeIIeHUH YPABHEHUN U HEPABEHCTB.
TpuronoMmerpusi B KOHTPOJIbHO-U3MEPUTENIBHBIX MaTepranax EI'D.

Tema 7. TexkcroBble 3agaun. OCHOBHBbI€ THIBI TEKCTOBBIX 3aaad. MeToabl
pelieHust
[Ipuemsbl perreHrs TEKCTOBBIX 3a7a4 Ha «paboTy», «IBUIKEHUEY, IIPOIICHTH»,
«CMECH», «KOHIICHTPAIIMIO», «IPOIMOPIHUOHAIBHOE JAeJeHUE». 3ajJadyd B
KOHTPOJIbHO-U3MEPUTENIbHBIX MaTepuanax EI'D.

Tema 8. IIponsBoanas. IlpumeHeHue Npou3BOAHOIM
[Ipumenenre MPOU3BOAHON ISl KCCIICIOBAHUSI CBOMCTB (DYHKITMH, TTOCTPOECHUE

rpaduka QyHKIHH.



Tema 9. KBaapaTHblii TpeX4J/ieH ¢ IapamMeTpPoOM

Haubonbiiee n HaumeHblee 3HauYeHUs! QYHKIUH, pEIICHHUE 3a1a4.
IIpumeHenne METOAOB DJIEMEHTAPHOM MATEMaTUKM M MPOU3BOJHOU
UCCJIEJOBAaHUIO CBOMCTB (DYHKIIMU U ITOCTPOECHUIO €€ rpaduka.
Pemenne 3aau ¢ npruMEHEHHEM POU3BOIHOM, YPABHEHUI U HEPABEHCTB.

Pemenue mateMaTuueCcKux 3aJa4 Ha KBaIIpaTHBIfI TPCXUICH C IIapaMCTPOM.

KajsengapHo-reMaTuyeckuii njiaH.

OcHOBHEBIE BH/bI

Jlara
No Kouu AesITeJIbHOCTH
u/n Pa3zxeu, rema YeCTBO YYeHHMKA
qacoB (Ha ypoBHe y4eOHbIX | [Linan | Daki
AefiCTBHH)
1. IlpeoOpa3oBanne ajredpanyecKux Bbipakenuii (3 1)
1.1 | AnreGpandeckoe BeIpaKCHHUE. 1 Jloka3bIBaTh TOXKIECTBA
ToxnecTBo
1.2 | ToxmecTBEHHEIE 1 BrI1oHATE
npeodpa3zoBaHus TOXCCTBCHHBIC
anreOpanyecKux BhIPAKCHUI. PaBHOCUJIbHbBIC
Pa3znuunbie cnocoObl npeoOpa3zoBaHUs
TOXECTBEHHBIX BBIPKCHHM
npeoOpa3zoBaHUit
1.3 | [Ipaktuueckas paborta 1 BrInonHATH
TOXIECTBEHHBIE
PaBHOCUJIbHBIC
npeodpa3oBaHus
BBIPAKCHUN
2. MeToabl pelieHusi ajaredpandyeckux ypaBHeHuil u HepaBeHCTB (8 4)
2.1 | YpaBHeHue. PaBHOCUIIBbHBIE 1 Pemars YpaBHEHHS],
ypaBHeHus. CBOMCTBa UCIIOJB3Yd  OCHOBHBIC
PaBHOCHJIBHOCTH YPaBHEHUH. MIPUEMBI
IIpueMsbl penieHnst ypaBHEHUN
2.2 | YpaBHEHHS, CoJIepIKaIIie 3 Pewiatb ypaBHeHUsT U
Moaysb. [Ipuemsbl u MeTOIBI HEPaBEHCTBA,
perieHusl ypaBHCHUN U coJepKalllue  MOJYJb,
HEPABEHCTB, COAEPKAIINX pa3HBIMU TIPHEMaMu




MOJ1yJIb

2.3 | Pemienne  ypaBHEHHI u 3 Pemarp ypaBHEeHUs U
HEPABEHCTB, COJIepKAILIUX HEpaBEHCTBA
MOy b U UPPAIMOHAIBHOCTh HECTaHJapTHHIMU

nprueMamu

2.4 | Pemenne onmmMnmaaHbIX 33729 1

3. ®ynkuuu u rpaduku (4 4)

3.1 | ®ynkums. Cnocobbl 3amaHus 1 [ToBTOPUTH CITOCOOBI
¢yukiun. CBoiicTBa  (QYyHKIHH 3aaHus (PYHKIIHH,
I'paduk pyskunu CBOMCTBA pa3HbIX

byukuit. CTpouTh
rpaduku
AJIIEMEHTapPHBIX
byHKIUH

3.2 | Jlunerinas byHKIUA, eé 1 HassiBaTh CBOMCTBA
CBOMCTBa U rpaduk JUHEHHON (YyHKIMM B

3aBHCHUMOCTH oT
napaMeTpoB

3.3 | poOHOo-parmoHansHbIe 1 Crtpouts rpaduku
(yHKUMHU, UX CBOWCTBA, rpauK JIpOOHO-pallMOHATBHBIX

GyHKUMMA, BBIACIITh UX
CBONMCTBA
3.4 | Oynkuuu U rpaduKu: pelIeHUe 1 Hcnonb3oBaTh
3aja4 (GYHKIIMOHAJIBHO-
rpaduueckuit METOJ]
pellleHus] ypaBHEHUH U
HEPABEHCTB
4. MHuorouwiensnl (7 4)

4.1 | MuorouneHsl. [lefcTBus HaL 1 BrImonHATE IefcTBUA C
MHorouneHamu. Kopau MHOTOYJICHAMH,
MHOTO4JIEHA HaXOAUTh KOPHU

MHOTro4JIeHa

4.2 | PaznokeHrue MHOTOYJICHA Ha 1 [IpuMeHsTh pa3Hble

MHOKHUTENN CIOCOOBI Pa3yioKEeHUs
MHOTrOYJIeHa Ha
MHOKUTENN

4.3 | YeTHOCTH MHOTOUJICHA. 1 Onpenensite  4ETHOCTH

PanmonansHOCTh IpobH MHOTOYJICHA,
BBITIOJHATH JEHCTBUS C
paroHaIbHBIMU
JIpo0sMU

4.4 | IlpencraBieHue parmoHaIbHbIX 1 IIpumeHsITh  anropuT™M
Ipo0Oeit B BUIE CYyMMBI EBximmpna pig neneHus
AJIEMEHTAPHBIX. AJITOPUTM MHOTOUJICHOB
EBximma

4.5 | Teopema besy. [Ipumenenue 1 [Ipumensitb  Teopemy
TEOPEMBI besy B peeHun

HCCTAaHAAPTHLIX




YPaBHEHHU

4.6 | Pa3zinoxeHue Ha MHOKUTEIHN 1 Hcnonp30BaTh METO
METOJIOM HEONpeIeTIEHHBIX HEONpeIeTICHHBIX
KO2(ppUIIEHTOB K03 GULIMEHTOB B

Pa3NoKEeHUN
MHOTOYJICHOB Ha
MHO>KUTENN
4.7 | Pemienue ypaBHEHHI ¢ LEIbIMH 1 Nwmets npencraBineHne
ko3 duImeHTaMH O pELICHUHN YpaBHEHUI
C LIETTBIMH
K03 duUIMeHTaMH
5. MuoxkecTBa. UncjioBble HepaBeHCTBA (7 4)

5..1 | MuoxectBa u yciaoBus. Kpyru 1 BrimonHaTh
Diinepa. MHOXecTBa Touek rpaduyueckoe
IUIOCKOCTHU, KOTOPBIE 33JAI0TCS MpE/ICTaBIICHUE
ypaBHEHUSIMU U HEPABEHCTBAMU ypaBHEHUH U

HEpaBeHCTB. PemaTp
3aJ1a4¥ C TOMOIIBIO
Kpyros Diiiepa

5.2 | YucnoBble HEpaBEHCTBA. 1 [IpuMeHATH CBOMCTBA

CBoiicTBa YHCTIOBBIX HEPABEHCTB YHCIIOBBIX HEPABEHCTB
IpU pPEIICHUU
MaTeMaTHYECKUX 3aja4

5.3 | HepaBeHcTBa, coneprxaiine 1 Pemlatb  HepaBeHCTBa,

MOJ1yJIb cCoJepKallie MOJYJIb,
OPUMEHSTh  CBOICTBa
MOJyJIse

5.4 | HepaBeHcTBa, colepkaline 2 Pemate  HepaBeHCTBa,
napaMmerp CoJIeprKallye mapameTp

5.5 | Pemienue HepaBEHCTB METO0M 1 [IpumeHsTH METO/I
WHTEPBAJIOB WHTEPBAJIOB npu

pEIlIeHUH HEPaBEHCTB

5.6 | ToxnmectBa 1 Jloka3bpIBaTh

TOKJECTBA, BBINIOJIHATH
TOKJIECTBEHHbIE
npeodpa3oBaHus
BBIPAKEHUN
6. MeToapl pelieHUsl TPUTOHOMETPHYECKUX YPABHEHHI M HePaBeHCTB (6 u)

6.1 | ®opMyIBI TPUTOHOMETPHH. 1 BpinonHsATh
[IpeoOpazoBanue npeoOpa3oBaHus
TPUTOHOMETPUYECKUX TPUTOHOMETPHUECKUX
BBIPAKECHUN BBIPAKECHUMN, UCITOIB3YS

bopmyIbl

6.2 | Ilpocteitmme 1 Pematp
TPUTOHOMETPUUYECKUE TPUTOHOMETPHUUECKHE
YpaBHEHHUS U HEPABEHCTBA. ypaBHEHUs Pa3HbIX
Metoabl pereHus TUIIOB

6.3 | Ilepuoa TPUTOHOMETPUUECKOTO 1 Pemate OoJsiee ClIOkKHBIE




ypaBHEHUS. ApK-(DyHKITUHU B TPUTOHOMETPHUUECKHUE
HECTaHIAPTHBIX YpaBHEHUS,
TPUTOHOMETPUUECKUX OCYUIECTBJISTH  OTOOP
YPaBHECHUAX KOpHEWU
6.4 | TpuronoMerpruyeckue 1 Pemiatp ypaBHEHUSI
ypaBHeHHs B 3amadax EI'D pPa3HOro YPOBHS
CJIOXKHOCTH
KIMMOoBEI'D
6.5 | TpuronomeTrpuyeckue 1 Pemrars YPaBHEHHUS
HepaBeHCTBA. [I[pumeHeHue pa3HOro YPOBHS
CBOWCTB TPUTOHOMETPUUYECKUX CJI0)KHOCTH KHMMos
(GYHKIHI IPU perieHnn EI'D
YPaBHEHHI 1 HEPABEHCTB
6.6 | Tpuronomerpus B 3aj1auax 1 BrImmonaaTe 3aaHusd
KOHTPOJIbHO-U3MEPUTEITbHBIX KIMos EI'D 10
marepuanoB EI'D TPUTOHOMETPUHU
NTOro 34
Jlureparypa.

OcHOBHBIE HCTOYHUKH:

1.

Marematuka: aiaredpa W Hadajlla MaTeMAaTHYECKOro aHallu3a, T€OMETpHS.
['eomerpus. 10-11 kmaccel: yueO. myig o0mieoOpa3oBaTEIbHBIX OpraHU3AIIMIA:
6a308BbIit 1 yriyoin. Yposau /JI.C. Aransicsu u np.— M.: [Ipocsemenue, 2014.

. Marematuka: anre6pa H HaydYajla MaTcMaTH4YCCKOI'0 aHajJin3ada, I'COMCTPHA.

AnreOpa u Hayanma mareMarnyeckoro ananmmsza. 10-11 kmaccel: yuel. s
0011e00pa3oBaTeNbHbIX OpraHu3anuii: 0a3oBbli U yrinyon. Yposuu /IILA.
Anumos u p.— M.: [Ipocsemienue, 2015.

I[OHOJIHHTGJILHLIG HCTOYHUKH:

3.

AnreOpa 1 Hauana MaTeMaTUYeCKOTo aHanu3a. J(unaktudaeckue matepuainsl. 10 u
11 xmacc: mocobue misa o00meoOpa3oBaTeIbHBIX OpraHu3alluii: 0a30BBIA U
yray6na. ypoau/M.U. llaGyuun.—M.: IIpocsemenue, 2014.

.I'eomerpusi.  [Iupmaktuueckne  Marepuansl.10  kjmacc:  mocobue s

o01eo0pa3oBaTeNbHbIX OpraHu3anuii: 0a30Bbli W yrnyon. ypoBuu/ b.I.
3uB.—M.: IIpocBeiienue, 2014.

. 'eomerpus. Junaktnueckne  Marepuaisl.ll KJIacc: mocooune i

o01eo0pa3oBaTeNbHbIX OpraHu3anuii: 0a30Bbli W yrimyon. ypoBHu/ bB.I.
3uB.—M.: IIpocBemienue, 2014.

. 'eomeTpus. Pabouas terpaas. 10 kmacc: mocobue s o01eodpa3oBaTeIbHBIX

opranuzanuii: 6a3oBelii U yrayon. ypoBHw/ FO.A. I'mazkoB u np. — M.:
[Ipocsewmenue, 2014.

. 'eomeTrpus. Pabouas terpaas. 11 kiacc: mocodue st 0011eo0pa3zoBaTeIbHBIX

opraHuzanmii: 6a30Bblii W yriuyona. ypoBuw/ B.®D. ByryzoB wu ngp. — M.:
[Tpoceemienue, 2014.

. EI'D, maremarnka, 06a30BbIii ypOBEHb, TUIIOBBIE SK3aMEHAIIMOHHBIC BapUAHTHI,

30 BapuanToB, Amenko 1.B., 2015

. Cemenos A.JI. EI'D : 3000 3agau ¢ orBeTaMu 1o maremMaTuke. Bce 3amannsa

rpynmnsl B /AJL. Cemenos, U.B. Slimenko u ap.- M.: 3natenbcTBO «IK3aMen,
2014.



IIporpaMmmHoO-MeTOAMYECKOE OOecIIeyeHue

1. ®enepanpubiii 3ak0oH  OT 29.12.2012  No273 — ®3 «O6 oOpazoBaHuU B
Poccuiickon @enepaunmn»;

2. [Ipuxka3z MunoOpHayku Poccum ot 17.05. 2012 r. Ne413 «OO6 yTBEepXaAeHUHU
denepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEIHETO
obmiero oOpazoBaHus'";

3. [lucbmo Muno6Hayku Poccum ot 07.08.2015 r. Ne08-1228 «O HampaBieHUU
pexoMeHaanui» (BMecte ¢ «MeTOINYECKUMH PEeKOMEHIAMSIMH 0 BOIIPOCaM
BBeJIeHUST (heepambHOr0 TOCYJAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pa30BaHUsI»);

4. Pacnopsixkenue IlpaButensctBa P® ot 24.12.2013 r. Ne 2506-p «OO0
yrBepkAeHnr KoHIenuuu pa3BUTHS MaTeMaTHYEeCKOro 00pa3oBaHHUS B
Poccniickont @enepanun»;

5. Ilpukaz MwunOOpHAYKM Poccum ot 31.03.2014 «OO06  yTBepkacHHUH
denepanbHOTrO nepeyHs y4eOHUKOB, PEKOMEHIYEMbIX K HCIIOIb30BAHUION.

JiekTpoHHbIe U UHTEpPHET pecypehbl:

1. http://school-collection.edu.ru/ (Matepuansl 10 Marematuke B EauHO#M
KOJUIEKITUHU IIU(GPOBBIX 00pa30BaTEIBHBIX PECYPCOB);

2. http://fcior.edu.ru (denepanbHblii IEHTP WHDOPMAIMOHHBIX 00pPA30BATEIbHBIX

pecypcos);

. http://www.bymath.net (Bcs anemenTapHas MmaTreMaTHKa)

. http://www.graphfunk.narod.ru/ (I'paduxu GyHKIMIT);

. http://www.uztest.ru (EI'D no maTemaTuke: MOArOTOBKA K TECTUPOBAHHUIO);

. http://www.matburo.ru/literat.php (HayuHo-momynsipHple  KHUTH IO

MaTEMaTHKE)

. www.fipi.ru (OUITN: Enunblii rocy1apcTBEHHBINA YK3aMEH );

8. http://www.terver.ru/ (CripaBOYHHK 1o MaTeMaTHKe, TITKOJTBHAS
MaTeMaTHKa,BBICIIIAS MATEMATHKA);

9. http://www.allmath.ru (Bcst MaTemaTrka B 0THOM MeCTE);

10. http://www.math-on-line.com (3aHumarenbHas MaTeMaTHKa - IIKOJbHUKAM
(omuMIIUA/IBI, UTPHI, KOHKYPCHI TI0O MAaTEMaTHKE))

11. http://www.mathtest.ru (MaremaTrka B MOMOIIb IIKOJBHUKY M CTYICHTY
(TecTrl Mo MaTemaTuke online));

12. http://reshuege.ru/ (Pemry EI'D. O6pa3oBaTenbHblii TOPTAT AJIs MOATOTOBKH K
EI'D);

13. http://pedsovet.su/load/ (ITleacoBeT, MaTemMaTHKa);

14. http://infourok.ru/ (Bumeoypoku mo MaTeMaTHKE);

15. www.festival.1september.ru (I uay Ha ypok MareMaTHKH (METOIMYECKHUEC
pa3paboTKM);
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11 kiaacce

Tema 1. MeToabl pelieHUs yPABHEHHUI M HEPABEHCTB
YpaBHeHus, cogepxame Mmoayib. [IpueMsl perenuss ypaBHEHUN C MOAYJIEM.
Pemienune HepaBeHCTB, COEpKAIUX MOAYJIb.
TpuroHomerpuueckue ypaBHEHHSI UM HeEpaBeHCTBa. MppanmoHanbHbIE
YpaBHEHHS.

Tema 2. Tunbl reoMeTpUYECKHUX 3214, METO/IbI UX PelICHUS
Peuienne niiaHuMeTpUYECKUX 3aJa4 pa3InyHOrO BUIA.

Tema 3. TexkcroBple 3agaun. OCHOBHBbI€ THIBI TEKCTOBBIX 3aaad. MeToabl
pelieHust

[IpueMsbl peleHrs TEKCTOBBIX 3a/1a4 Ha «paboTy», «IBUKEHUEY, «IIPOLIEHTH»,
«CMECHU», «KOHLEHTPALUIO», IIPOINOPLUOHAIBHOE JEICHUE». 3aJaud B KOHTPOJIbHO-
MU3MEPUTENBHBIX MaTepuanax EI'D.

Tema 4. Tpuronomerpust



DopMyIbl TPUTOHOMETPUHU. [IpeoOpazoBanue TPUTOHOMETPUUECKUX

BbIpKEeHUN. TPUTrOHOMETpUUYECKHE YPABHEHHUSI U HEPABEHCTBRA.

CucTeMbl TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.
Tpuronomerpus B 3agayax EI'D.

Tema S. Jlorapupmuyeckue U NoKa3aTejJbHble YPABHEHHSA U HEPABEHCTBA
MeToapl pemieHus JOTapu(PMUUYECKHMX ¢ [OKa3aTeIbHBIX YpaBHEHHH U

HepaBeHCTB. Jlorapudmuueckass u TmoOKazareiabHass (YHKIUH, UX CBOMWCTBA.

[IpumeHneHne CBOWCTB JIOTapU(MUUIECKON U MOKa3aTeabHOW (YHKIIMH MIPH PEIICHUU

YPaBHEHUI U HEPABEHCTB.
Jlorapudmuyeckne ¥ TOKa3aTelIbHbIE YpPaBHEHUS, HEPABEHCTBA, CHUCTEMBI
YpaBHEHHI U HEPABEHCTB B 3a1adax EI'D.

Tema 6. MeToabl pelieHus 3a1a4 ¢ IapaMeTPOM

JIuHeliHbIE YpaBHEHMS U HEPABEHCTBA C ITAPAMETPOM, IIPUEMBI UX PELICHHUS.

JpoOHO-panmoHalIbHbIE YPaBHEHUS! U HEPABEHCTBA C MMAPAMETPOM, MPUEMBI UX

peLIeHHUs.
KBampaTHbiii TpexwieH ¢ mnapamerpoM. CBOHCTBa KOpHEW KBaJpaTHOTO

TPCXYJICHA.

KBagpatHble ypaBHEHHSI C TAPAMETPOM, IPUEMBI UX PEILICHHUS.
[TapameTps! B 3anavax EI'D.

Tema 7. O0o01ma01ICE MOBTOPEHHE KYPCa MATEMATUKH

Tpuronomerpus.

[Ipumenenre mNPOW3BOAHOM B 3ajJadyaX Ha HAXOXKJICHUE HAUOOJBIIETO W

HaUMEHBIIEr0 3HAYCHUH (PYHKIIUH.

YpaBHEHUS U HEPABEHCTBA C IIAPAMETPOM.
Jlorapupmuyeckne U noka3aTesbHbIE YPaBHEHUS U HEPABEHCTBA.
I'eomeTpuueckue 3anaum B 3aganusax EI'D.

TEMATUYECKHWU IIVIAH

Ne Tema Koim
4eCTBO
4acoB

1 | Meroasl pelieHus ypaBHEHUM U HEPABEHCTB

2 | Tumbl reoMeTpUYECKUX 3a/1a4, METOJIbI MX PEILICHHUS 5

3 | TekcroBble 3ajaud. OCHOBHBIE THUIIBI TEKCTOBBIX 3a/1a4. MeTO/Ibl pelieHHs 3)

4 | Tpuronomerpus 3)

5 | JlorapudmMuyeckue U nokasaTesbHble YpaBHEHUS U HEPABEHCTBA 3)

6 | MeToapl penieHus 3a1a4 ¢ mapamMmeTpoM 5

7/ | O6o01aroiiee MOBTOPEHNE Kypca MaTEMATUKH d)

8 | UroroBoe 3aHsiTHE 1




UTOIO| 34
YYEBHO-TEMATHYECKHWM IVIAH
OcHoBHBIE BH/IBI Nara
e Koan NeATEJLHOCTH
/i Paspnen, tema 4eCcTBO yUEeHUKA
yacoB | (Ha ypoBHe y4eOHbIX | [Lnan | dakr
nedCTBHUI)
1. MeToab! penieHus1 ypaBHEeHUd M HEPaBeHCTB (4 1)
1.1 | YpaBHeHus, conepxaiiue 1 [IpuMeHSTH pHUEeMbl
MonyJib. [Ipuemsl pemieHus PACKpBITHS. MOIYJS U
YpPaBHEHUU C MOJyJeM. Pemenne CBOMCTBA MOZYJIS B
HEPABEHCTB, COAECPKAILINX pELIEHNH YPaBHEHUIN U
MOZYJIb HEPABEHCTB
1.2 | TpuronomeTpuieckue 1 Hcnonb3oBathk 001I1E
YpaBHEHUS U HEPABEHCTBA MIPUEMBI PEIICHUS
YPaBHEHUM U YaCTHBIE
METO/IbI B PEIICHUHU
TPUTOHOMETPUUECKUX
ypaBHeHU. [ [puMeHsATH
METO/IbI PELICHUS
TPUTOHOMETPUYECKUX
HEPaBEHCTB
1.3 | UppanroHanbHble ypaBHEHUS 1 [Ipu pemenun
HppanMoOHaIbHbIX
YpaBHEHUI IPUMEHSATH
cnenupuuecKue
METO/1bl, OTOMpaTh
KOpPHH YPaBHEHUI
1.4 | IIpakTukym 0  PEUICHUIOo 1
YPaBHEHHI U HEPABEHCTB
2. Tunbl reoMeTPUYECKHUX 32/1a4, METO/IbI UX pemieHus (5 4)
2.1 | PemieHue niaHuUMETPUYECKUX 1 Pemats
3a/1a4 pa3IMYHOro BUAA IJIAHUMETPUYECKUE
3a/1a4u Ha
KoH(purypamuu Quryp
2.2 | Perenne cTepeoMeTpUYECKUX 1 Pewate npocreiimme
3a/1a4 pa3IM4yHOIo BHJIA CTEPEOMETPUUECKUE
3a/1a4u Pa3IMYHOTO
BHJIA
2.3 | 'eometpus B 3amauax 3 Pemiats
KOHTPOJIbHO-U3MEPUTEIIHHBIX IJIAHUMETPUUECKUE U
MatepuanoB EI'D CTEPEOMETPUUECKUE
3a/1aud Pa3HOro ypPOBHS
CJI0)KHOCTH KHMMos
EI'D

3. TexcroBble 3a1auu. OCHOBHbIE THIIBI TEKCTOBBIX 3a/1a4. MeToabl pemieHus (5 1)




3.1 |IIpuembl pemieHHs] TEKCTOBBIX 1 PemaTte TekcTOBBIE

3a/1a4y Ha «paboTy», «ABUKEHUE 3a/layu Ha «padboTy»,
«JIBHDKEHHE)
apu(pMETUIECKUM U
anreOpanyecKuM
crocobamu

3.2 |IllpueMbl pemieHHs] TEKCTOBBIX 1 Pemiath TeKCTOBBIC
3a1ay Ha «IIPOTICHTHIY, 3aJ1ayu Ha «IPOIICHTHDY,
«IIPOTIOPIIMOHATBHOE JICTICHHUEH «TPOTIOPLIMOHAIBHOE

JIETICHUE)
apu(PMETHICCKUM U
anredpandecKumM
cnocobamu

3.3 |lIpuembl pemieHHs TEKCTOBBIX 1 Pemate TekcTOBBIE
3aj1a4y Ha «CMecuy, 3aJlayu Ha «CMECH,
CKOHIICHTPALIUIO» «KOHIICHTPALIUIO»

apu(PpMETUIECKUM U
anreOpanyecKuM
cnocobamu

3.4 | TexcroBbie 3agauu B 2 Peniate TEKCTOBBIE
KOHTPOJIbHO-U3MEPUTEITHHBIX 3a1a4y Pa3HOTO YPOBHS
marepuanax EI'D cnoxxnoctu KMMos

EI'D apudmernyeckum
U anreOpandyecKum
cnocobamu

4. Tpuronomerpus (5 4)

4.1 | ®opMyIbl TPUTOHOMETPUHU. 1 Hcnonb3oBaTh
[IpeobOpazoBanue bopmybl
TPUTOHOMETPHUICCKUX TPUTOHOMETPHUH B
BBIPaKEHUI npeoOpa3zoBaHUU

TPUTOHOMETPHICCKUX
BBIPAKEHUN

4.2 | TpuroHoMeTpHIECKHe 1 Hcnonb3oBathk 00111

ypaBHEHUS U HEPABEHCTBA MIPUEMBI PEIICHUS
YPaBHEHUM U YaCTHBIE
METO/Ibl B PEIICHUH
TPUTOHOMETPHUUECKUX
ypaBHeHU. [ IpuMensTH
METO/Ibl PEIICHUS
TPUTOHOMETPHUUECKUX
HEPABEHCTB

4.3 | Cucrtembl TPUTOHOMETPUUYECKHUX 1 Pemats CUCTEMBI
ypaBHCHUH ¥ HEPABCHCTB. TPUTOHOMETPHUCCKHUX
Mertonsl pereHus ypaBHEHUH, OTOUPATH

KOpHU YpaBHECHUH

4.4 | TpuroHoMeTpHs B 3a/1a4ax 2 Knaccudumuponarts

KOHTPOJIbHO-U3MEPUTENHHBIX TPUTOHOMETPUIECKHUE

MarepuasioB EI'D

3aJa491 B KOHTPOJIbHO-




HU3MCPUTCIIbHBIX
MaTcpHrajiax 1o TUuIiam

5. Jlorapudgmuyeckue U nNoKa3arejbHble YPABHEHUsI M HepaBeHCTBA (5 1)

5.1 | Jlorapudmuyeckas u 1 AHaNMM3UpOBaAThH
nokasaresibHas (PYHKIIUH, UX CBOMCTBa
CBOMCTBa JorapupMuueckon u

ITOKA3aTEIIbHOU
byHKIMA

5.2 | [IlpumeHEeHNE CBOMCTB 2 Pemiats
JorapuMUIECKON U JorapuMuyueckre u
MOKa3aTeIbHON (DYHKIMH mpu MOKAa3aTEIbHbIC
pElIeHUN YpaBHEHU U ypaBHEHUS U
HEPaBEHCTB HEpaBEHCTBA Ha OCHOBE

CBOMCTB (hyHKIIMI

5.3 | Jlorapudmuueckue u 2 BecTtu mouck MeTo10B
MOKa3aTeJIbHbIE YPAaBHEHMUS, penIeHus
HEPAaBEHCTBA, CUCTEMBI Jorapu(pMUIECKUX U
ypaBHEHUH U HEPABCHCTB B MTOKa3aTeIIbHBIX
3apadax EI'D, MmeToapl pemenns YPaBHEHHUH,

HEPaBEHCTB, UX CHCTEM,
BKJTFOUCHHBIX B
KOHTPOJIBHO-
U3MEpPUTEIbHBIC
Marepuaisisl EI'D

6. MeToapl penieHus 3a1a4 ¢ mapaMeTpom (5 4)

6.1 | JIunelinbie ypaBHEHUS U 1 Pemiats JIMHEWHbIC
HEPABEHCTBA C MapaMeTPOM, ypaBHEHUS u
MIPUEMBI X PEIICHHUSI HEPaBEHCTBA,

CoJIepIKallye mapameTp

6.2 | JIpoOHO-panroHa bHBIC 1 Bectn mouck pemnieHus
YpaBHEHUS U HEPABEHCTBA C TPOOHO-PAMOHATBHBIX
rmapameTpoM, IPHEMBI UX ypaBHEHUH U
perieHus HEPaBEHCTB C

napameTpoM

6.3 | KBagpaTHbIi TpeXujeH ¢ 1 Hccnenosats
napametrpoM. CBoICTBa KOpHE KBAaJIPaTHBIN TPEXWIEH C
TpexuseHa napameTpoM Ha

HUIMYUE KOPHEU

6.4 | KBagpaTHbie ypaBHEHUS C 1 Uccnenosathb
napamMeTpoM, IPHEMBI UX KBaJIpaTHBIC YpaBHEHUS
pEIICHUSI. C MapaMeTPaMHU.

6.5 | [Tapamerpsl B 3agauax EI'D 1 Pemate ypaBHEHHS C

napamMeTpamMu  pasHOTo
YPOBHSI CIIOKHOCTH
7. O0001maIee MOBTOPEHNE KYpca MaTeMaTUKH (5 4)
7.1 | Tpuronomerpus 1 Pematp
TPUTOHOMETPHYCCKHUE

3aJladyu N3 KOHTPOJIbHO-




U3MEPUTETBHBIX
marepuanoB EI'D

7.2 | IlpuMeHeHre TPOU3BOIHOM B 1 Pemrate 3agaum Ha
3a/layax Ha HaXOXJIeHUE HaXOXJEHUE
HauOOJBIIET0 U HAUMEHBIIETO HanOOJIBIIETO U
3HaUYCHUN (PyHKIIUH HAaWMEHBIIIETO

3HAYECHUN (PYHKLIMH 110
QITOPUTMY

7.3 | YpaBHEHHS ¥ HEPABEHCTBA C 1 O600maTh 1

napameTpamu CHUCTEMATU3UPOBATH
MIPUEMBI PEIICHUS
YPaBHEHUU U
HEPaBEHCTB C
napameTpamu

7.4 | Jlorapudmudeckue u 1 AHaNMM3UpOBATH
MOKa3aTesIbHbIe YPABHEHUS U METO/IbI perIeHus
HepaBeHCTBA. MeToIbl uxX gorapuMUYECKUX U
pereHus MTOKa3aTeIIbHBIX

YpaBHEHUI
7.5 | 'eomeTpuueckue 3aa4u B 1 AnanusupoBate KMl
3amanusax EI'D EI'D u BBIJICIIUTD
TCOMETPUICCKUE 3a1a9n
10 TUIIAM
NTOro 34




7. OnucaHue y4eOHO-MeTOAUYECKOTO M MATEPHATbHO-TEXHUYECKOT0
o0ecnevyeHnsi 00Pa3oBaTENIbLHOI JAeATeILHOCTH

IlepeyeHnb pekoMeHyeMbIX Y4eOHbIX U31aHuii, UHTepHET-pecypcoB,
JTOMOJTHUTEIbHOU JINTEPATYPhI L1 00ydyauierocs

OCHOBHBIC HCTOYHHUKH:

10. Marematuka: anrebpa M Hayajga MaTEMaTHYECKOTO aHalu3a, TeOMETPHUS.
I'eomerpus. 10-11 xmaccel: y4eb. misg oOmieoOpa3oBaTebHBIX OpraHU3aIIdN:
6a308BbIi 1 yriyos. Yposau /JI.C. AtansicsH u np.— M.: [Ipocsemenue, 2014.

11. MaremaTuka: anrebpa M Hadajga MaTEMaTUYECKOIO aHaliu3a, TEeOMETPHS.
Anrebpa W Hayajga maTeMarmueckoro anammza. 10-11 kmaccel: ydeb. s
0011e00pa3oBaTeNbHbIX OpraHu3anuii: 0a3oBbii U yriny6n. Yposuu /IILA.
AnumoB u 1ip.— M.: IIpocsenienue, 2015.

JlonoJIHUTEIbHbIE HCTOYHUKU:

12. Anre6pa u Havyana MaTeMaTHYeCKoro ananu3a. Jlunakruueckue Mmarepuaist. 10
u 11 knacc: mocobue mis oO1Ee00pa3oBaTEIbHBIX OpraHu3alui: 0a30BBIM U
yriy6os. yposuu/M.U. 1laOynun.—M.: IIpocBenienue, 2014.

13. Teomerpust.  JIumaktuueckue  marepuanbl.10  kmacc:  mocobue  auis
o01e00pa3oBaTeNbHbIX OpraHu3anuii: 0a3oBbli u  yriny6n. ypoBuu/ bB.I.
3uB.—M.: IIpocBemenue, 2014.

14. 'eometpus.  [unaktudyeckue  mMatepuanbl.ll  kimacc:  mocobue — mjis
o01eo0pa3oBaTeNbHbIX OpraHu3anuii: 0a30Bbli W yrnyon. ypoBuu/ b.I.
3uB.—M.: IIpocBenienue, 2014.

15. I'eomeTpus. Pabouas terpaas. 10 kiacc: mocodue st 001ieo0pa3oBaTeIbHBIX
opranu3zanuii: 0a3oBeli U yriayon. ypoBuw/ FO.A. I'mazkoB u ap. — M.:
[Ipoceemenue, 2014.

16. I'eomeTpus. Pabouas TeTrpaas. 11 kmacc: mocodue At 001eodpa3oBaTeIbHBIX
opraHuzanmii: 6a30Bbiii U yriayona. ypoBaw/ B.®D. BbyryzoB wu nmp. — M.:
[Ipocsewmenue, 2014.

17. EI'D, maTematuka, 6a30Bblii YPOBEHb, TUIIOBBIC YK3aMECHAIIMOHHBIC BapUAHTHI,
30 BapuanroB, Amenko N.B., 2015

18. CemenoB A.JI. EI'D : 3000 3amau ¢ oTrBeramMy 110 MareMmaruke. Bce 3amaHus
rpynmsl B /A.JI. Cemenos, U.B. Slmenko u ap.- M.: M3narenbcTBo «OK3aMeH»,
2014.

IIporpaMmMHoO-MeTOAMYECKOE O0ecieueHne

6. ®enepanpubiii 3akoH ot 29.12.2012  No273 — ®3 «O6 ob6pa3oBaHuU B
Poccutickon ®@enepanumy;

7. Ilpukaz Muno6paayku Poccum ot 17.05. 2012 1. Ned413 «O6 yTBepxkaeHUH
dbenepaabHOrO TOCYJIapCTBEHHOTO O0Opa30BaTEIBLHOIO CTAaHIApTa CPEIHEro
ob1iero oOpazoBaHus';

8. [lucbmo Muno6Hayku Poccum ot 07.08.2015 r. Ne08-1228 «O HampaBieHUU
pekoMeHaanui» (BMecte ¢ «MeToauYeCKUMHU PEKOMEHIalMsIMHU 10 BOIIpOcaM
BBeAeHUs (eepaIbHOrO0 TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO 0011IeTO 00pa30BaHUS);

9. Pacniopsikenue IIpaButensctBa P® ot 24.12.2013 1. Ne 2506-p «O6
yTBepkaeHnn KoHIenuuu pa3BUTHS MaTeMaTHUYecKoro oOpa3oBaHHUS B
Pocculickon @enepanum»;




10. Ilpukaz Mwunobpuayku Poccum ot 31.03.2014 «OO6 yTBepKaeHUU
(enepanbHOTro NepedHs: y4eOHUKOB, PEKOMEHIYEMBIX K HCITOJIb30BAHHIOY.

JiexTpoHHbIe U UHTEpHET pecypchbl:

16. http://school-collection.edu.ru/ (Marepuansl 1o MaTematuke B EnuHoi
KOJUIEKIIMU ITU(PPOBBIX 00pa30BaTEbHBIX PECYPCOB);

17. http://fcior.edu.ru (denepanpHbiii 1IeHTP UHOOPMAIIMOHHBIX 00pa30BaTEIbHBIX
pecypcoB);

18. http://www.bymath.net (Bcst aimeMeHnTapHass MaTeMaTHKA)

19. http://www.graphfunk.narod.ru/ (I'paduku byHKIWmiT);

20. http://www.uztest.ru (EI'D mo maremaTHKe: MOATOTOBKA K TECTUPOBAHHUIO);

21. http://www.matburo.ru/literat.php (Hayuno-momynspHble ~ KHHTH 11O
MaTEeMaTHKE)

22. www.fipi.ru (OUITU: Eausblii rocy1apcTBEHHBIN 3K3aMEH);

23. http://www.terver.ru/ (CripaBOoYHHK 1o MaTeMaTHKe, TITKOJTbHAS

MaTeMaTHKa,BBICIIIasi MATEMATHKA);

24. http://www.allmath.ru (Bcs MmaTemaTrKa B OJJHOM MeCTe);

25. http://www.math-on-line.com (3aHumaTenbHas MaTeMaTHKa - IIKOJbHHKAM
(omuMITUAIBI, UTPBI, KOHKYPCHI IO MAaTEMaTHKE))

26. http://www.mathtest.ru (MaremaTiika B TIOMOIIb IIKOJBHUKY U CTYICHTY
(TecTrl Mo MaTemaTuke online));

27. http://reshuege.ru/ (Pemry EI'D. O0Opa3oBareibHbIil mOpTan sl MOATOTOBKU K
El'D);

28. http://pedsovet.su/load/ (IlexcoBetr, MaTeMaTUKA);

29. http://infourok.ru/ (Buneoypoku o MaremMaTHKe);

30. www.festival.1september.ru (I wmy Ha ypok MareMaTHKU (METOIUYECKHE
pa3paboTKM);

Onucanne MaTepHaIbHO-TEXHHMYECKOro olecmeyeHHs 00pa30BaATEIbLHOIO
npouecca

Peanuzanust mporpaMmbl AUCIHUIUIMHBL TpeOyeT Haluyus y4eOHOro kaOuHeTra
MaremaTtuku.

O6opynoBanue yuyeOHOTO KaOMHETA:

— ayJIuTOpHAas JOCKa C MarHUTHOM MOBEPXHOCTHIO U HAOOPOM MPHUCIIOCOOIECHUMN
JUISL KpeTIeHUsI TaOJIunIT,

— T0CaJI0YHbIE MECTa MO KOJIUYECTBY CTYACHTOB

— pabouee MeCTO TpenoaaBaTels;

— HarISIAHBIC TOCOOus (MO MHOTOTPAaHHUKOB, MOJIENIA TEJ BpallleHUs ),

— KOMIUIEKT KOMITbIOTEPHBIX MPE3EHTAIINII;

— KOMIUIEKT MHCTPYMEHTOB KJIACCHBIX: JMHEWKa, TPaHCIOPTUP, YyroiabHUK (30°,
60°), yronbHuK (45°, 45°), LMPKYJIb;

— KOMIUIEKT MOPTPETOB JjIsl KabuHeTa MaTeMaTuku (15 mopTpeTon).

- Kommuiekt Tabmmiy mo anrebpe W HadajgaM MaTeMAaTHYeCKOro aHaiu3a |
r€OMETPUH.

Texaudeckue cpeacTra 00ydeHus:

— KOMIIBIOTEP C JIUIIEH3UOHHBIM IPOTPAMMHBIM 00€CTICUCHUEM;

— MPOEKTOP;

— WHTEpaKTUBHAS JIOCKA;

— TIPUHTED.
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