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IHosicuuTeaLHAA 3aIUCKA

PaGouas nporpamma yuebHOro Kypca «B Mupe MareMaTHUeCKHX 33/auy» IpeJHa3HaueHa
VTS TIOBBIIIEHUS 3P(PEKTUBHOCTH MOATOTOBKHU yyamuxcsi 10 KJaccoB K UTOrOBOM aTTecTaluu
II0 MAaTEMAaTHUKE 3a KypC IOJHOW CPEAHEH ILIKOJIBI M IPEAYyCMAaTpPUBAECT MX IIOATOTOBKY K
JalbHENIIeMy MaTeMaThudeckoMy oOpasoBanuio. CopaepxaHHe NTPOrpaMMbl COOTHECEHO C
MIPUMEPHOM MPOTpaMMOii 0 MaTeMaTHKE, a TAK)Ke Ha OCHOBE MPUMEPHBIX YUEOHBIX MPOrpamMm
yriay6nennoro ypoBHs aBTopoB Komsruna u JI.C ATtanacsna.

Jlannas nporpamma mo marematuke B 10 kmaccax mo Teme "Bmupe maremaTHuecKHUx
3a/ay» MPEACTABISIET YriayOJeHHOE H3Y4YEHUE TEOPETHUECKOro Marepuana yKpPYNHEHHBIMU
osokamu. Kypc paccunTan Ha yYEHHUKOB, JKEJIAIOIIMX OCHOBATEIBLHO MOArOTOBUTHCA K caade
EI'3. B pe3ynbrarte n3yueHust 3T0ro Kypca OyIyT UCIOJIb30BaHbI IPUEMBI TAPHOW, IPYNIIOBOM
JEeSATEIBbHOCTH JIs1 OCYIIECTBICHHS AJIEMEHTOB CAMOOLIEHKH, B3aUMOOLIEHKH, YMEHUE padboTaTh
C MaTeMaTU4YECKON JIUTEPATYPOU U BBIIEIATH IIaBHOE.

Hear Kypca: Ha OCHOBE KOPPEKIMH 0a30BBIX MaTEMAaTUYECKHX 3HAHUW ydYaluxcs
COBEPIIIEHCTBOBATh MATEMATHYECKYIO KyJIbTYPY M TBOPUECKHE CITOCOOHOCTH YUaITUXCS.

N3ydeHue 3Toro Kypca no3BoJisieT pelinTh CICAYIOIINE 3a4aUM:

1. ®opMupoBaHuE y yHalUXcs UEIOCTHOTO MPEJICTABICHUS O TEME, €€ 3HAUYCHUS B Pa3Jielie

MAaTEMATUKH, CBA3U C IPYTUMHU TEMAMU.

2. @opMHUpOBaHUE ITOMCKOBO-UCCIEN0BATENBCKOTO METOIA.

DOopMHUpPOBaHNE AHAUTUTUYECKOTO MBIIIJIEHUS, PAa3BUTHE NaMSTH, KPyro3opa, yMEHHE
MIPEOI0NICBaTh TPYAHOCTH TP PEIICHUN 0OJIee CIIOXKHBIX 3a]1a4.

4. OcymiecTBieHne pabOTHI C AOMOIHUTENBHOMN JINTEPATYPOH.

AKIICHTUpOBAaTh BHHUMAHHE yYalluXCs Ha EIWHBIX TPEeOOBaHMSIX K MPaBHIAM
oopMIIEHUS PA3TUYHBIX BUJOB 3aJJaHUH, BKIIFOUAEMbIX B UTOTOBYIO aTTECTAIUIO 3a KypC
MIOJTHOM 00111e00pa3oBaTeIbHON CpeIHEN MIKOJIbI;

6. PacuiupuTh maTeMaTHuYeCKHE MNPEICTABICHUS YYalllUXCA 1O ONPEACIIEHHBIM TEMaM,
BKJIIOUEHHBIM B TPOrPaMMbl BCTYNHTENBHBIX JK3aMEHOB B JPYrue THUIIBI y4eOHBIX
3aBEJICHUMN.

Kypcy orBoautcs 1 wac B Henenmto. Beero 35 yacoB B roj.
YMeHusl 1 HABBIKH Y4alluxcsi, popMuUpyeMbie KypcoMm:

® HAaBBIK CAMOCTOSITEIbHON paOOThI C TAOJUIIAMU U CIIPABOYHOM JIUTEPATYPOH;

® COCTaBJICHUE AJITOPUTMOB PELICHUS TUIIMYHBIX 3a/a4;

® yMEHHUA pellaTh TPUTOHOMETPUYECKHUE, TTOKA3aTeNbHbIE U JIOTapu(MHUUECKUE YPAaBHEHUS
Y HEPABEHCTBA;

Oco0enHocTH Kypca:
1. KparkocTp n3yueHus marepuania.
2. IlpakTuueckas 3HAYUMOCTD JIJISl yUAIIUXCSL.
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OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA

YUYEBHBIM xypc 1o wmaTemMaTHKEe COOTBETCTBYeT TpeboBanmsM DenepanbHOTO
rOCyJapCTBEHHOTO CTaHJapTa W MpeIHa3Ha4yeH JUisl pacUIMpeHHs] 3HAHUM 1o anredpe u
HayaJaM MaTeMaTHYeCKOTo aHainu3a W reomerpuu B 10 kiacce Ha yriiyOJIGHHOM YpOBHE.



AnreOpa HaieneHa Ha (OpMUpOBaHME MAaTEeMAaTHYECKOTO ammapara JJis peuieHus 3ajad u3
MaTE€MaTUKH, CMEXHbBIX MPEIMETOB, OKPYXAIOLIEH pealbHOCTU. S3BIK aireOpbl MOIYEPKUBAET
3HAYCHHE MATEMAaTHUKU KaK S3bIKa JUISl MTOCTPOCHHS MATEMATHYECKUX MOJENEH, MPOLECCOB U
ABJICHUN PEATIbHOTO MUPA.

OmHOM M3 OCHOBHBIX 3a/lad M3YyYCHUs alNreOphl SBISETCS Pa3BUTHE aITOPUTMUYECKOTO
MBIIICHUS, HEOOXOJAMMOTO, B YAaCTHOCTH, JJIi OCBOCHHS Kypca HH(POPMATHUKH; OBJIAJICHUE
HaBBIKAMH JIEYKTUBHBIX paccyxkaeHuil. [IpeobpasoBanre cUMBOJNYECKUX (OPM BHOCUT CBOMU
cnenudUUecknii BKJAJ B pPa3BUTHE BOOOPaKEHHUS, CIOCOOHOCTEH K MaTeMaTU4eCKOMY
TBOPYECTBY.

Jpyroii BaxkHOW 3ajayell M3y4eHHs] aireOpbl SBISETCA MOJIyYeHHE OO0ydarolIMMHCS
KOHKPETHBIX 3HAaHUM O (PYHKIUSIX KaK BakHEHIIEeH MaTeMaTHYECKOW MOJIENH ISl OMUCAHUS U
WCCJICIOBAHUS pa3ZHOOOpa3HBIX MPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
AKCTIOHEHIIUAJIbHBIX, TIEPUOJIUUECKUX U JIp.), JIsT POPMUPOBAHUS Y YUALTUXCS MPEACTaBICHUM
O pOJId MATEMATUKH B PA3BUTUU LIMBUIIA3ALNU U KYJIBTYPHI.

N3ydenne anreOpbl M Havall aHajdu3a B CTapIIed IIKOJIE OCYIIECTBISETCS Ha JABYX
ypoBHSX - 0a3oBoM u TpoduibHOM (yriayOJn€HHOM), KaXAbli M3 KOTOPHIX HMEET CBOIO
cnienu@UKy B 3aBUCUMOCTH OT 00pa30BaTENIbHBIX MOTPEOHOCTEH 00yUaIOIUXCsl.

OTnnuus Kypca «AnreOpbl U Hayall aHajau3a» Ha 0a30BOM ypOBHE OT TOTO K€ Kypca Ha
MpOoQMIHLHOM YPOBHE 3aKJIFOYAIOTCS B TOM, YTO OJIMH M TOT K€ MaTEMaTHYECKUN Marepuai B
MEPBOM Clly4ae CIY>KUT TJIABHBIM OOpa3oM CpPEICTBOM DPAa3BUTHUSI JTUYHOCTU OOYHArOIIMXCS,
MOBBIIICHUS] UX OOMICKYJIbTYPHOTrO ypoBHS. Bo BTOpoM ciyuae BO I1aBy yrjla CTaBUTCS
pa3BUTUE MATEMATUYECKUX CIIOCOOHOCTEH OOyYaromuxcsi U COXpaHEHUE TPaJAUIMOHHO
BBICOKOT'O YPOBHSI POCCUHCKOTO MaTeMAaTUYECKOr0o 00pa30oBaHMs. ITHU OTJIMUUS MPOSBIISITHCS B
y4eOHOW JNEeSITENBbHOCTU: A3TO, HANPUMEDP, PA3IMUYHBIA yPOBEHb H3JIOKEHUSI MaTepuaia Hu
HEKOTOPOE pPaCUIMpPEHUE COJIEpKaHUsI Kypca B KJlaccaxX C yIriIyOJICHHBIM U3YyUYECHHEM, pa3iinuHast
rIyOMHAa M3Yy4YEeHUs KJIIOYEBBIX TMOHATHM, Kaue€CTBEHHBIE Pa3iMyus B 3aJlauHOM MaTepuale.
[TosToMy oOyuaroiuecsi, UMEIOIIUE SIPKO BBIPAXKEHHYIO CKJIOHHOCThH K 3aHSTHSIM HAyKOH, U B
YaCTHOCTH K MaT€MAaTHUKE, MOTYT TIOJIyYUTh BO3MOXHOCTH Pa3BUTHUS CBOUX CITOCOOHOCTEH. J[ist
ATOM  KaTeropuu  oOydawmuxcs  OyIyT  MPEUIOKHBI ~ TEMbl  CaMOCTOSATEIbHBIX
UCCJIeIOBATENbCKUX pabor. HekoTopple W3 HUX  OPEIyCMOTPEHBI B TMpOrpaMme MJis
yTIyOJIEHHOTO YPOBHS.

['eomeTpuss— OAWMH U3 BaXKHEHIIMX KOMIIOHEHTOB MaTeMaTU4ecKoro oOpa3oBaHMUs,
HeoOxonumasi Il MPUOOpPETEeHUs KOHKPETHBIX 3HAHWM O MPOCTPAHCTBE U TMPAKTHUYECKU
3HAUYUMBIX yMEHHUH, (HOPMHUPOBAHUS S3bIKA OMHUCAHUS OOBEKTOB OKPY’KAIOIIETO MUpa, s
Pa3BUTHUSI MIPOCTPAHCTBEHHOTO BOOOpaXEHUS M UHTYUIIMH, MATEMAaTUYECKOW KYJIbTYpPBI, IJIS
ACTETUYECKOTO BOCIHTAHUS ydamuxcs. M3ydeHne reoMeTpur BHOCUT BKJIAQJ B Pa3BUTHE
JIOTUYECKOTO MBITIUICHUSI, B JOPMUPOBAHUE TIOHSTHS TI0KA3aTEIHCTRA.

Takum 06pa3om, B X0JIe OCBOCHUS COACPKAHUS Kypca yJalruecs MmoaydaoT BO3MOKHOCTh
Pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABICHUS U U300pa3UTEIIbHbIE YMEHUS, OCBOUTh OCHOBHBIC
dakThl M METOIBbl CTEPEOMETPUHU, HM3YyUYUTh CBOWMCTB MPOCTPAHCTBEHHBIX TEJ, HAYYUTHCS
MIPUMEHSATH MTOJTYYECHHBIC 3HAHUS JJISl PELICHHS ITPAKTUYECKUX 3a7a4.

OIIMCAHUE MECTA YYEBHOTI'O IPE/IMETA B YYEGHOM IIVIAHE

B 6asucHom ydeOHOM TuiaHe Ha y4eOHBIM Kypc MO MaTeMaTWKe OTBOJAUTCS | dac B
HEJIeNI0, Bcero 34 4acoB B rojl.



JIMYHOCTHBIE, METAIIPEJMETHBIE U IIPEMETHBIE PE3YJIbTATDBI
OCBOEHUSA YYEBHOI'O ITPEIMETA

[Iporpamma oOecneunBaeT OTpa)KEHHE CIEIYIONIMX Pe3yJIbTaTOB OCBOEHUS YYEOHOTO
npeaMera:
JINYHOCTHBIE:

c(hOpMHUPOBAHHOCTH TIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAayKd H OOIIECTBEHHOW TMPAKTHK{, OCHOBAaHHOTO Ha JHAJOre
KYJIBTYp, a TAaK)Ke Pa3IuIHbIX (hOpM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHHUE CBOETO MECTa
B MNOJIUKYJIbTYPHOM MUDE;

c(hOpMUPOBAHHOCTh OCHOB CaMOpPAa3BUTHUS M CAMOBOCIUTAHUS B COOTBETCTBHM C
00111e4eI0BEUECKUMH LIEHHOCTAMHU U UeallaMU I'Pa’KJaHCKOro 00IEeCTBa; TOTOBHOCTh U
CITIOCOOHOCTH K CaMOCTOSATEJILHOM, TBOPYECKON M OTBETCTBEHHOM JIESITEILHOCTH;
TOJIEPAHTHOE CO3HAHWE W TOBEJACHHWE B IMOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh H
CIIOCOOHOCTh BECTH AMAJIOT C JIPYTMMHU JIIOJAbMH, JOCTUIaTh B HEM B3aMMOIOHHWMAHMS,
HAXOJUTh OOIIME ENH U COTPYIHUYATH IJIs1 UX TOCTHUKEHUS;

HaBBIKM COTPYJIHUYECTBA CO CBEPCTHUKAMM, JETbMHU MJIAJIIIETO BO3PACTa, B3POCIBIMUA B
00pa3oBaTenbHON, OOMIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIeI0BATEIhLCKON, TPOSKTHON U
JIPYTUX BUJIAX JEATEIbHOCTH;

HPAaBCTBCHHOE CO3HAHWE W TIOBEJICHHE HA OCHOBE YCBOCHHUS OOIICUYETOBEYECKUX
LICHHOCTEH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCJIE CaMOOOpa3OBaHMIO, Ha
INPOTSKEHUU BCEH KU3HM; CO3HATEIbHOE OTHOUIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK yCJIOBHUIO YCIIEIIHON NMPO(dEeCCHOHAIIBHOM M O0IIECTBEHHOM e TEILHOCTH;
ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIICHUH;

OCO3HaHHBIA BBIOOP OyAyiied nmpodeccuu M BO3MOMXKHOCTEH peanu3aiii COOCTBEHHBIX
YKU3HEHHBIX TJIAaHOB; OTHOIIEHUE K TPOQPECCUOHATILHON EATEIbHOCTH KaK BO3MOKHOCTH
y4acTusl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIMOHATBHBIX
po0aem.

MeTanpeaMeTHbIe:

YMEHHE CaMOCTOATEIIBHO ONPEACNATh LEeNIH JEATEIbHOCTU U COCTAaBJATh IUJIaHBI
JEATEIPHOCTH; CAMOCTOSITEJIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JESTEIBHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHHUSI IIOCTABICHHBIX
nejael W peaiu3aliu IUIAHOB JICSTENBbHOCTH; BBIOMpPATh YCHEIIHbIE CTPAaTEeTUd B
Pa3IMYHBIX CUTYAIUSX;

YMEHHE MPOAYKTUBHO OOMIATHCS M B3aMMOJCHCTBOBATH B TMPOIIECCE COBMECTHOM
NEATEeIbHOCTH, YYUTBHIBATH IMO3UIMU JPYTUX YYACTHUKOB HEITEIHHOCTH, 3(H(HEKTUBHO
paspenarh KOH(JIUKTHI;

BJIQJICHUE HaBbIKAMU I[103HABATEJIbHOM, Y4e€OHO-UCCIEAOBATEIBCKOM M MPOEKTHOU
NEATEeIbHOCTH, HaBBbIKAMHU pa3pelIeHUs] MpoOJeM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO
Pa3IMYHBIX METOAOB O3HAHMUS;

TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIbHOM WH(MOPMAIIMOHHO-TTO3HABATEIbHON
JNEATEIbHOCTH, BKJIIOYass YMEHHE OPUEHTUPOBATBHCS B PA3JIUYHBIX HCTOYHUKAX
uH(pOpMaIuU, KPUTHIECKU OLEHUBATh U MHTEPIPETUPOBATH HH(HOPMAITHIO, MTOTYyYaeMYO
U3 Pa3JIUYHBIX UCTOYHUKOB;

yMEHHUE UCTOJb30BaTh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH
(manee- IKT) B perieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX 33/1a4



Cc coOmogeHueM TpeOOBaHUN JPrOHOMHMKH, TEXHHMKH O€30IaCHOCTH, T'HUITHEHBI,
pecypcocOepeKeHusi, IMPaBOHBIX M ITHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e3011aCHOCTH;

YMEHHE CaMOCTOSTEIHHO OICHUBATh M IPUHUMATH PEIICHUS, ONPEACIISIONIUE CTPATETHIO
TIOBEJICHUS, C YIETOM TPAXKIAHCKUX ¥ HPABCTBEHHBIX IICHHOCTEH;

BJIQJICHUC SI3BIKOBBIMH CPEJCTBAMH - YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pEHHUS, HCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBEBIC CPE/CTBA,

BJIaJCHUC HaBBIKAMHU II03HABATCIIBHOW pE(IEKCUU KaK OCO3HAHMS COBEPIIACMbBIX
JNCHCTBUI M MBICIUTEIILHBIX MPOIECCOB, UX PE3YyIbTaTOB M OCHOBAHHM, TPAHMI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX MTO3HABATE/IBHBIX 3a/1a4 M CPEJICTB UX JTOCTHIKECHUSI.

NMpEIAMETHDBIC:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O MaTeMAaTUKE KaK YacTH MHPOBOM KYJbTYPhl U O
MeCT€ MAaTeMaTUKM B COBPEMEHHOM LMBWIM3AIlMU, O CcHocobax OMUCaHUsS Ha
MAaTEMATHYECKOM SI3BIKE SIBIICHUI PEAJIbHOTO MUPA;

c(hOpMUPOBAHHOCTH TPEJCTABICHUN O MaTEMAaTHUUYECKUX MOMITHSAX KaK O BaXKHEUIIMX
MAaTEMATHYECKUX MOJENAX, MO3BOJSIOIIMX ONUCHIBATh U U3Yy4YaTh PA3HbIE MPOLIECCH U
SBJICHUS; TTOHMMAaHNWE BO3MOYKHOCTH AKCHOMATHYECKOrO IOCTPOCHUS MATEMaTHYECKHUX
TEOPHU;

BJIAJICHUE METOJAaMM J0KAa3aTeIbCTB U QAJITOPUTMOB PELICHUS, YMEHUE UX HPUMEHSAThH,
IIPOBOJIUTH JOKA3aTEIbHBIE PACCYKIACHHS B XOJE€ PEUICHUS 3a/1a4;

BJIAJICHUE CTAHAAPTHBIMM NPUEMAMU PELUICHUS PalUMOHAJIBHBIX HHUPPALUOHAIIBHBIX,
MOKA3aTEIbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHH W HEPABEHCTB, HX
CHUCTEM; MCIIOJb30BAHME FOTOBBIX KOMITBIOTEPHBIX MPOTrPaMM, B TOM YHUCIIE ISl TTOMCKA
IyTH PEUICHUS U WILTFOCTPALIMU PEUICHUS] YPABHEHUN U HEPABEHCTB;

c(hOpPMUPOBAHHOCTH TMPEJCTABICHUI 00 OCHOBHBIX TMOHATHUSX, HAEAX U MeEToAax
MaTeMaTHYECKOTO aHAJIN3a;

BJIAJICHUE OCHOBHBIMU IMOHSITUAMU O IUIOCKAX W MPOCTPAHCTBEHHBIXI'€OMETPUUECKUX
dburypax, WX OCHOBHBIX CBOMCTBax; C(POPMHUPOBAHHOCTh YMEHHUS pACIO3HaBaTh Ha
yepTexkax, MOJEISIX M B pPEaTbHOM MHUpE TeoMeTpuueckue (UTypbl; TPUMEHEHUE
M3YUYEHHBIX CBOMCTB reoMeTpuuecKuX Quryp v ¢hopmys A perieHus] TeOMETPUYECKUX
3a7a4 U 33724 C IPAKTUYECKUM COAEPKAHUEM;

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O Mpolneccax U SABJICHUSIX, HUMEIOIIUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHpE, 00
OCHOBHBIX TIOHSTHSIX DJIEMEHTAPHOW TEOPUU BEPOSATHOCTEW; YMEHHN HaXOIWUTh U
OIICHUBAaTh BEPOATHOCTH HACTYIUICHUSI COOBITUH B MOPOCTEUIINX MPAKTUYECKHUX
CUTYAIUSAX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIUYNH;

BJIAJICHUE HABBIKAMM HCITOJIB30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTrPaMM MPU PEIICHUU
3az1ay;

c(hopMUPOBAHHOCTH MPEACTABICHUN O HEOOXOAMMOCTH JIOKA3aTEIbCTB  IIPH
000CHOBAaHMM MAaTEMAaTHYECKUX YTBEPXKIACHUM W POJIU AKCHOMATUKU B MPOBEIACHUU
JIETYKTUBHBIX PACCYKICHUN;

c(hOpMUPOBAHHOCTh TMOHATUWHOIO ammapara MO OCHOBHBIM paszlenaMm Kypca
MaTE€MaTUKH; 3HAHUI OCHOBHBIX TeopeM, (GOpMyJ U YMEHHs' UX NPUMEHSThH; YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;
chOPMUPOBAHHOCThL YMEHHUM MOJCIUPOBATh peajbHbIe CHUTYallMU, HWCCIEI0BaTh
MIOCTPOEHHBIE MOJEIHN, UHTEPIPETUPOBATH MOJTYUCHHBIN PE3YJIbTAT;

c(hOpMUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHATHUSAX MaTEMAaTUYECKOTO aHaIM3a
U WX CBOMCTBax, BJAJICHUE YMEHHEM XapaKTepU30BaTh IOBeIEeHUE (PYHKIUH,



VICIIOJIb30BaHUE MTOIYYECHHBIX 3HAHUH U1 ONIMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

— BJIAJCHUE YMCHUSAMH COCTABJICHUSA BEPOSITHOCTHBIX MOJECIIEH II0 YCIOBUIO 3a4auu U
BBIUKCJICHHS BEPOSITHOCTH HACTYIUICHHS COOBITHH, B TOM YHCJIE C PUMEHEHUEM (HOpMyIT
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; MCCIEAOBAHUS CIIyYaHbIX
BEJIMYMH I10 UX PACIPEAEIICHUIO.

COAEPKAHHUE ITPOI'PAMMBI

Tema 1. IIpeoOpazoBanne anredpanyecKux BbIPaKeHUH
AnreOpanyeckoe  BbIpakeHue. ToxzaectBo.  ToxaecTBEHHblE  MpPeoOpa3oBaHUs
anredpanyecKkux BolpakeHuil. Paznuunble ciocoObl TOXKAECTBEHHBIX MTPE0OpPa30BaHUM.

Tema 2. Meroabl penieHus ajaredpanyecKkux ypaBHeHU U HEPAaBEHCTB
VYpaBaenue. PaBHocuiibHbIE ypaBHEHUsA. CBOMCTBA PaBHOCWIBHBIX ypaBHEHHM. [Ipremsl
pEeLIEeHNs] ypaBHEHHUI. YpaBHEHUS, coJepKanue Moayib. [IpruemMbl 1 METONBI pelIECHHUs
YPaBHEHUH U HEPABEHCTB, CONEPIKALLUX MOAYJIb.
Pemienue ypaBHeHNI U HEPABEHCTB, COAEPKAIIUX MOYJIb U UPPALMOHAIBHOCTD.

Tema 3. @®ynknun u rpadpuku
Oynxiuu. CriocoOb! 3ananus Gyukuun. CroiictBa hynkuuu. ['paduk dyHKImm.
Jluneitnas pyHkius, e€ cBolcTBa, rpaduk (00001IeHHE).
Tpuronomerpruyeckre PyHKIUU, UX CBOMCTBA U IPAPUKHU.
JpoGHo-panmoHanbHble (DYHKIMH, UX CBOMCTBA U TpadUKy.

Tema 4. MHOTOYWIECHBI

JlelicTBus HaJx MHOrO4YJIeHaMu. KOpHU MHOro4IeHa.

Paznoxxenne MHOrousieHa Ha MHOYHTEIH.

UeTtHocTh MHOTOUJICHA. PalinonanbsHbie 1pooH.

[Ipeacrasnenue pauoHaIbHBIX APOOEH B BUAE CYMMBbI JJIEMEHTAPHBIX.

Anroputm EBkinja.

Teopema besy. Ilpumenenne teopeMbl be3dy sl pelmieHHsT YPAaBHEHUM BBICIINX
CTEIICHEH.

Paznoxenne Ha MHOKHUTENIM METOIOM HEONpeIeTICHHBIX KOA(DPUITMEHTOB.

Mertoapl pelieHus ypaBHEHUH ¢ 1ebIMU KO3 PUIIMeHTaMu.

Tema 5. MuoxecTBa. Unci10Bble HepaBeHCTBA
MmuoxecTtBa u ycnosus. Kpyru Diinepa.
MHoOXkecTBa TOYEK IIIOCKOCTH, KOTOPBIE 334aI0TCS] YPABHEHNUSAMHU U HEPABEHCTBAMH.
UucnoBele HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPAaBEHCTB. HepaBeHCTBa, copepkamue
MOJyJIb, METOABI peleHuss. HepaBeHcTBa, coaepkamue nmapaMerp, METOIBl PELICHUs.
Pemienne HepaBeHCTB METOOM UHTEPBAJIOB.
ToxnecTBa.

Tema 6. MeToabl penieHHs] TPUTOHOMETPUYECKUX YPABHEHH M HEPABEHCTB
®opMmynel  TpuroHomerpuu. IIpocrteinive  TPUTOHOMETPUYECKHME  YpPaBHEHUS U
HEpaBeHCTBA. METOIbI UX PELICHUS.



[lepyon  TpuroHomerpuyeckoro ypaBHeHUs. OObequHEHUWE  CEpUM  pelIeHUs
TPUTOHOMETPUYECKOTO YPABHEHUS, pPAllMOHAIbHAS 3aIIUCh OTBETA.

ApK-(yHKIIUU B HECTAaHJAPTHBIX TPUTOHOMETPUUYECKUX YPABHEHUSX.
Tpuronomerpuueckue YPaBHEHHUS B 3amadax EID. [Ipeo6paszoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUM.

TpuroHomerpuueckue HepaBeHCTBA. lIpuMeHeHHE CBOWCTB TPUTOHOMETPUYECKHUX
GbyHKIMIA IPU PEIIeHNN ypaBHEHUN 1 HEPABEHCTB.

TpuroHoMmeTpusi B KOHTPOJIbHO-U3MEPUTEIIbHBIX MaTepuanax EI'D.

Tema 7. TexkcroBble 3a1a4u. OCHOBHBIE THIIBI TEKCTOBBIX 3a/1a4. MeToaAbI pelieHust

ITpremsbl peleHus: TEKCTOBBIX 3a/1a4 Ha «padoTy», «ABUKEHHUE), CIIPOLEHTBD), «CMECH,
«KOHILICHTPALIMIO»,  «IIPONOPLMOHAIBHOE  JEJEHUEe». 3aJaud B KOHTPOJIBHO-
U3MEPUTENBHBIX MaTepuanax EI'D.

Tema 8. IIpousBoaunas. IlpumeneHue npou3BOAHOM

[Ipumenenre mpou3BOIHOM JJIsl UCCIEAOBAHUS CBOMCTB (DYHKITMH, TOCTpOeHUE rpaduka
byHKIUN.

HaulGonbiiee 1 HauMeHbIIee 3HaUYeHUs (PYHKITMH, pelieHue 3a1a4.

[IpuMeHeHne METONOB 3JIEMEHTAPHOM MAaTeMaTHKU W MPOU3BOJHOU K HCCIENOBAHUIO
CBOMCTB (DYHKIIMH U MOCTPOCHUIO €€ rpaduka.

Pemenue 3a1au ¢ npuMeHeHMEM IPOU3BOAHOM, YPABHEHUN U HEPABEHCTB.

Tema 9. KBaapaTHblil TPeX4/IeH ¢ IapaMeTpoM

Pemenne maremaTruecKnx 3a7a4 Ha KBAIPATHBIN TPEXWIEH C MTAPAMETPOM.

KanennapHo-teMaTn4yecKuii mJiaH.

Ne OcHoOBHBIE BUbI
NesiITeIbHOCTH Aata
Koun
yp | Ne YYECHUKA
w/n Pasznei, Tema 4eCTBO (Ha ypoBHe
OK 4acoB yp Iaan | Pakr
A yueOHbIX
AEHCTBUI)
1. IIpeoOpa3zoBanue ajaredpandecknx BoipakeHuii (3 4)
1 1.1 | Anrebpandeckoe BhIpakKeHUE. 1 Jloka3bIBaTh 7.09.
ToxecTBo TOKJIECTBA
2 1.2 | ToXknecTBEHHBIE 1 BrimonusaTh 14.09
npeoOpa3oBaHUs TOKJICCTBCHHbBIC
aNreOpandeCcKX BhIPAKCHHI. PaBHOCHUJIHHBIC
Paznuuanbie criocoOs npeoOpa3oBaHUs
TOKJIECTBEHHBIX BBIPKCHUIA
npeoOpa3oBaHui
3 1.3 | IIpakTuueckas padbota 1 BrinonHsaTs 21.09
TOK/I€CTBEHHbIE
PaBHOCHUJIbHbBIE
npeodpa3zoBaHus
BBIPAKCHUH




2. MeToabl pelieHus ajiredpandecKuX ypaBHeHH U HepPaBeHCTB (8 u

4 2.1 | YpaBHenue. PaBHoCuIIbHBIE 1 Pewatp 28.09
ypaBHenusi. CBoiicTBa ypaBHEHUS,
PABHOCHJIBHOCTH YPaBHEHUH. UCTIOJNB3YsI
[Ipuemsbl penieHns: ypaBHEHUN OCHOBHBIE IPUEMBI

5-7 | 2.2 | YpaBHeHus, coaepxaiiue 3 Pemratn 5.10
MOyib. [IpremMbl 1 METO b ypaBHEHUS u|l17.10
pellleHusl YpaBHEHUN | HEPABEHCTBA, 19.10
HEPaBEHCTB, COJIEPKAIINX coJiepxKaliue
MOJYJIb MOAYJb, Pa3HbIMU

nprueMamu

8- 2.3 | Pemienue  ypaBHEHHI u 3 Pematp 26.10

10 HEPaBEHCTB, coJiep Kalmnx ypaBHEHUS u|9.11
MOJTyJIb YU UPPALIMOHAIBHOCTD HEPABEHCTBA 16.11

HECTAHIAPTHBIMU
IpueMaMu
2.4 | Pemenue oJiMMIIMaIHbBIX 33124 1
3. ®yukuuu u rpapuxu (4 4)

11 3.1 | Oynkuusa. CrnocoObl  3a1aHus 1 [ToBTOPUTH 23.11
dbyukiuu. CBolcTBa (PyHKIMH CIIOCOOBI 3aJaHuUs
I'paduk pyHKIMN byHKIHH,

CBONCTBA Pa3HbIX
byHKIHiA.
CrtpouTts rpaduku
AIIEMEHTAPHBIX
dhyHKIUH

12 | 3.2 | JIuneitnas byHKIUA, eé 1 Ha3biBaTh 30.11
CBOMCTBA U Tpaduk CBOMCTBA

JIMHENHOU
dbyHKIIUN B
3aBUCUMOCTH  OT
napamMeTpoB

13 | 3.3 | ApoGHo-parmoHaIbHBIC | Crpouts rtpaduxu | 07.12
(byHKIUM, UX CBOWCTBA, Tpaduk ApoOHO-

palMOHAJIBHBIX
GbyHKIHIA,
BBIJICTISITh ux
CBONWCTBA

14 | 3.4 | ®yukiuu U rpaduku: perieHue 1 Hcnons3oBath 14.12

3a1a4 (GyHKIMOHATIBHO-
rpaduyecKkuit
METOJl  pelIeHus
YpPaBHEHUM 51
HEpPABEHCTB

4. Muorou4jensnl (7 4)
15 | 4.1 | Muorouwiensl. JleiicTBus Hax | BBIMOSHATH 21.12
MHOrouseHamu. Kopau JEUCTBUA C
MHOTOWIeHA MHOTO4JICHAMH,




HaXOJAHUTb KOPHH
MHOTI'O4JICHA

16

4.2

Pasznoxxednne MHOro4jieHa Ha
MHOXKUTETHN

IIprmensaTh
Pa3HbBIE CITOCOOBI
pa3IoXKEHUs
MHOTOYJICHa Ha
MHOKHUTEJH

28.12

17

4.3

YeTHOCTH, MHOTOYJIEHA.
ParmonansHOCTB ApOo0U

Onpenensth
YE€THOCTD
MHOI'0YJICHA,
BBITIOJIHATH
JIeHUCTBUSA C
palMOHAIBHBIMU
IPOOSIMH

12.01

18

4.4

[IpencraBiienne panroHaIbHBIX
npobeil B BUIE CYyMMBI
AIIEMEHTAPHBIX. AJTOPUTM
EBxnnna

IIprmenaTh
AJITOPUTM
EBximina st
JeJICHUS
MHOT'OYJICHOB

19.01

19

4.5

Teopema besy. [Ipumenenue
TEOPEMBI

[TpumenATH
TeopeMy be3dy B
peleHnn
HECTAHIapTHBIX
YpPaBHEHUM

26.01

20

4.6

Pasznoxenne Ha MHOXUTETHA
METOJIOM HEOTPEACIICHHBIX
KO3 UIIUEHTOB

Hcnonp3oBath
METOJ
HEOIPEICIICHHBIX
K03 (UIIUEHTOB B
Pa3oKEHUN
MHOTOYJICHOB Ha
MHOXKUTEITH

01.02

21

4.7

Pemenue ypaBHEHUM C LEIBIMU
ko3 dunreHTamu

Nmers
PEACTABICHUE O
peleHnn
YPaBHEHUHM C
LEJIBIMU
kKodurmentamu

08.02

5. MuoxkecTrBa. YHucsioBbie HepaBeHCTBA (7 4)

22

5..1

MuoxectBa u ycinosus. Kpyru
Ditnepa. MHOXeCTBa TOUEK
IJIOCKOCTH, KOTOPBIE 3aJAI0TCS
YPaBHEHUSIMU U HEPABEHCTBAMU

1

BrImosiHATH
rpaduyeckoe
MPEJCTABICHUE
YPaBHEHUU U
HEPABCHCTB.
Pemarts 3agaun ¢
IIOMOILBIO KPYTOB
Ditnepa

15.02

23

52

YHucioBble HEPABEHCTBA.
CBoOIICTBA YHCIIOBBIX HEPABEHCTB

IIprmensaTh
CBOMCTBA

22.02




YU CIIOBBIX
HEPABEHCTB IIpU

peleHun
MaTeMaTUYECKUX
3a/1a4y
24 | 5.3 | HepaBeHcTBa, copepxaliue 1 Pewatp 29.02
MOJYJIb HEPaBEHCTBA,
coJiepxKaliue
MOAYJIb,
MPUMEHSTD
CBOMCTBa MOYJIsI
25 | 5.4 | HepaBeHcTtBa, coaepxaiiue 1 Pemratn 7.03
napameTp HEpaBEHCTBA,
coJiepKalime
napameTp
26 HepageHctBa, coneprxamue 1 Pewatp 11.03
napameTp HEpaBEHCTBA,
coJiepxKaliue
napameTp
27 | 5.5 | PelieHue HEpaBEHCTB METOAOM 1 ITpumensts meron | 21.03
WHTEPBAJIOB UHTEPBAJIOB  MpU
peLIeHUH
HEpPABEHCTB
28 | 5.6 | ToxmecTBa 1 Jloka3bpIBaTh 04.04
TOXK/IECTBA,
BBITIOJTHSITh
TOXJECTBCHHbBIC
npeoOpa3oBaHUs
BBIPAKCHUH
6. MeToabl pennieHUsi TPUTOHOMETPUYECKHX YPABHEHHUI U HEPABEHCTB (6 4)
29 | 6.1 | ®opmysbl TPUTOHOMETPUH. 1 BrinonHsaTs 11.04
[IpeobpazoBanue npeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX TPUTOHOMETPHUYEC
BBIPAKEHUN KX BBIPQKECHHH,
UCTIOJNB3YsI
hopMyIIBI
30 | 6.2 | IIpocteitmme | Pemiats 18.04
TPUTOHOMETPUUECKHUE TPUTOHOMETPHUYEC
ypaBHEHUS U HEPABEHCTBA. Kue ypaBHEHUS
Metoabl pelieHus Pa3HbIX THUIIOB
31 | 6.3 | Ilepuoa TpUroHOMETPUUECKOTO 1 Pematp ooinee | 25.04
ypaBHeHUS. ApK-(QDyHKIINH B CJIOXHBIE
HECTaHJapTHHIX TPUTOHOMETPHUYEC
TPUTOHOMETPUUECKUX KHUE  ypaBHEHHS,
YPaBHEHUSIX OCYILIECTBIATh
0oTOOp KOpHEH
32 | 6.4 | TpuroHoMeTpUYECKHE 1 Pewatp 02.05
ypaBHeHus B 3amadax EI'D YpaBHEHHUs




pPa3HOTO  YpPOBHS

CJI0’KHOCTH
KNMoBEI'D
33 | 6.5 | Tpuronomerpuueckue | Pemats 09.05
HepaBeHcTBa. [I[pumenenue ypaBHEHUS
CBOWCTB TPUTOHOMETPUUYECKUX pa3HOro  ypOBHS
GyHKUMN IPU pellieHUun CJIO)KHOCTH
YpaBHEHU U HEPABEHCTB KHNMosg EI'D
34 | 6.6 | TpuroHomeTpus B 3a1a4ax 1 BrinonHsaTs 16.05
KOHTPOJIbHO-U3MEPUTEIbHBIX 3ananusi  KHWMos
marepuainoB EI'D EI'D 1o
TPUTOHOMETPHUHU

UTOoro

34




Jluteparypa.

OCHOBHBIC HCTOYHUKH:

l.

Maremartuka: anreOpa U Hayajga MaTEMaTHYECKOTO aHanu3a, reometpus. ['eomerpus. 10-
11 kmaccer: yue0. ais 001eo0pa3oBaTeIbHBIX OpraHU3aInii: 0a30BbINA U YIIIyOJI. Y POBHH
/J1.C. Atanscsa u np.— M.: IIpocsemnienue, 2014.

. Maremartuka: anre6pa N HadaJla MaTEMaTHYCCKOI'0 aHalin3a, I'COMCTpHA. AJII‘€6pa u

Hauvajga mateMarndeckoro ananuza. 10-11 kmaccel: yueO. mis o61ieoOpa3oBaTeIbHbIX

opranu3anuii: 6a3oBbii U yray6na. Yposau /II.A. AnumoB u np.— M.: IIpocselienue,
2015.

I[OHOJIHI/ITG.]ILHLIC HCTOYHUKMU:

3.

9.

Anrebpa v Hayaina MaTemMaTHueckoro aHamuza. [umaktudeckue marepuansl.l0 u 11
KJlacc: mocoOue s 001eo0pa3oBaTeIbHBIX OpTaHW3alMi: 0a30BbIA U YIIIyOI.
ypoBuu/M.U. lla6ynun.—M.: IIpoceemnienue, 2014.

. l'eometpus. Junaxktnueckue matepuainsl. 10 kiacc: mocodue st 001meoopa3oBaTeIbHBIX

opranuzanwuii: 6a30Bseiii 1 yriayos. yposau/ b.I'. 3uB.—M.: [Ipocsemenue, 2014.

. FCOMeTpI/I}I. I[I/I,Z[aKTI/I‘{eCKI/IC MaTepI/IaJ'ILI.ll KJ1acc: rmocooue JJIA O6HI€O6p330BaT€JIBHI)IX

opraHuzanuii: 6a30Bbiit u yriayou. yposau/ b.I'. 3uB.—M.: IIpocsemienue, 2014.

.'eomerpus. PabGouas terpams. 10 kmacc: mocobme mims 001Ie00pa3oBaTEIBHBIX

opraHuzanuii: 0a30BbeIil U yriay6n. yposuu/ FO.A. I'mazkoB u nmp. — M.: [Ipoceemienue,
2014.

.'eomeTpusi. PabGouas terpanp. 11 kmacc: mocobue s 061IeoOpa3oBaTEIbHBIX

opraHuzaiuii: 6a3oBblii U yriy0s. yposau/ B.®. byty3oB wu np. — M.: IIpocernienue,
2014.

. EI'D, maremartnka, 0a30BBIi YypOBEHb, THIOBBIC 3K3aMCHAIIMOHHBIE BapuaHThI, 30

BapuaHToB, Smenko N.B., 2015
CemenoB A.JI. EI'D : 3000 3agau ¢ orBeTamu 1o matemaTtuke. Bee 3amanus rpynmsl B
/A.J1. Cemenos, U.B. fmenko u ap.- M.: U3natenscTBo «Ik3amen», 2014.

IIporpaMmMHo-MeTOIHYECKOE OOecTIedeHHne

l.

2.

denepanbHbI 3akoH 0T 29.12.2012  No273 — @3 «O6 obpazoBanuu B Poccuiickoi
denepaunny;
[Ipukaz Mwunobpnayku Poccum ot 17.05. 2012 1. Ned413 «OO yTBepKICHUH
benepalibHOTO TOCYAApPCTBEHHOIO0 00pa30BATENbHOIO CTaHAApTa CpPEIHEro OOIIEero
oOpazoBanus";

.Ilucemo MunoOHayku Poccum ot 07.08.2015 r. Ne08-1228 «O HampaBieHuun

peKoMeHaanui» (BMecTe ¢ « MeTOUIECKIMH PEKOMEHIAITUSME 110 BOITPOCaM BBEICHWSI
deaepaIbHOTO TOCYAapCTBEHHOTO O0OpPa30BaTEIBLHOTO CTAHIApTa OCHOBHOTO OOIIETro
oOpa3oBaHUs»);

. Paciopsikenune IlpaButensctBa PO ot 24.12.2013 1. Ne 2506-p «OO6 yTBepx)aecHUU

Konnenmuu pa3Butus MaTeMatuueckoro oopasoanus B Poccuiickoit deaeparuny;

. IIpukaz Mwunoobpnayku Poccun ot 31.03.2014 «OO0 ytBepxkaeHun ¢denepaabHOro

nepeyHsi y4eOHUKOB, PEKOMEHAYEMbIX K UCIIOJIb30BAHUION.

JuiekTpoHHbIe 1 UHTEpHeET pecypcebl:

l.

2.

3.
4.

http://school-collection.edu.ru/ (Matepuansl mo mateMatuke B EauHON KOJUIEKIHH
U(PpoBBIX 00pa30BaTEILHBIX PECYPCOB);

http://fcior.edu.ru  (denepanbHblii  HEHTp HMHPOPMALMOHHBIX  00pa30BATEIBHBIX
pecypcoB);

http://www.bymath.net (Bcst anemenTapHas MareMaTHKa)
http://www.graphfunk.narod.ru/ (I'padpuxu ¢pyHkimii);



http://www.graphfunk.narod.ru/

5. http://www.uztest.ru (EI'D nmo MmaremaTuke: moAroToBKa K TECTUPOBAHUIO);

6. http://www.matburo.ru/literat.php (Hay4Ho-nomysspHbie KHUTH 110 MaTEeMaTHKE)

7. www.fipi.ru (OUIIN: Enunbiii rocy1apcTBEHHBIN 3K3aMEH );

8. http://www.terver.ru/ (CrnpaBoYHHK IO MaTE€MaTHKe, IIKOJbHAS MAaTeMAaTHKa,BHICIIIAs
MaTeMaTHKa);

9. http://www.allmath.ru (Bcst MaTremaTuka B 0IHOM MecCTe);

10. http://www.math-on-line.com  (3aHumaTenpHasi  MaTeMaTHKa
(omuMIIUabl, UTPHI, KOHKYPCHI IO MATEMATHKE))

11. http://www.mathtest.ru (MaTemaTuka B MOMOIIb IIKOJBHUKY U CTYIEHTY (TE€CTHI IO
MareMmaTuke online));

12. http://reshuege.ru/ (Peury EI'D. O6pa3oBarenbHblid MOPTaI AJis MOATOTOBKU K EI'D);

13. http://pedsovet.su/load/ (IlexcoBeT, MmaTeMaTHKa);

14. http://infourok.ru/ (Buaeoypoku mo maTeMaTuke);

15. www.festival.lseptember.ru (S uay Ha ypok MaTeMaTUKy (METOAUYECKHE pa3pabOTKH);

MIKOJIbHUKaM



http://www.uztest.ru/
http://www.matburo.ru/literat.php
http://www.fipi.ru/
http://www.terver.ru/
http://www.allmath.ru/
http://www.math-on-line.com/
http://www.mathtest.ru/
http://reshuege.ru/
http://pedsovet.su/load/
http://infourok.ru/
http://www.festival.1september.ru/
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