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IHosicHUTEbLHASA 3aIMUCKA

Pabouass mporpamma 3JIEKTMBHOIO Kypca IO MaTeMaTHKe JUisi 7 Kjacca COCTaBleHa B
cOoOTBeTCTBUU € DenepanbHbIM KOMIIOHEHTOM TOCYIapCTBEHHOI'O 00pa30oBaTENIbHOIO CTaHJApTa
cpenHero (momHoOro) obmiero obpaszoBanusi (nmpukaz MunoOpazoBanust Poccuu ot 05.03.2004 N
1089 (pen. ot 23.06.2015) "OO6 yrBepxkacHUU GeaepabHOIO KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJAPTOB HAYAJIBHOIO OOIIEro, OCHOBHOIO OOIIEr0 M CpPeAHEro (IMOJHOTO)
obmiero oopazoBanus', IPUMEPHOU MTPOTrPAMMOI IO MaTeMaTHKE OCHOBHOTO OOIIET0 00pa30BaHuUs,
Konuemnueil pa3BUTHS CHCTEMBI MPO(ECCHOHATBHOW OPUEHTALMU U NPOPHILHOTO WHKEHEPHOTO
oOpa3oBanusi B oOpa3oBaTelbHBIX oOpraHuzanusix B YP B pamkxax mnpoekrta «lT-Bektop
oOpa3zoBanus» u cornacyercs ¢ YMK A.I'. Mep3insk, B.b. [Tonouckuii, M.C. fAxup, E.B. bytxo.
Jannas pabovas mporpamMMa COCTaBJIeHa Ha OCHOBE MTPOrpaMMEl, pazpadoranoi u AY YP
«PernonanbHbIi IEHTp UH(OPMATU3ALMH U OLIEHKH KauecTBa oOpa3oBaHus». Paspaborunku
nporpammel: bannnkoBa TatesHa MuxaiinoBHa, KaHIUAAT MEAArOTHYECKUX HAYK, TOICHT,

bapanoBa Hartanbst AHatonbeBHA, KaHIUAAT NEAArorHYecKuX Hayk, no1eHT, KomeeBa AHHa
KoHcTanTuHOBHA, KaHAMAT PU3NKO-MAaTEMaTUYECKUX HAYK, YUYUTEIb [IEPBOM
KBaJIM()UKALIMOHHOW KaTErOpHH.

Kypc npennasnadyen mans npouibHONW MOATOTOBKM oOydwarommxcs 7 kiacca. IIporpamma
Kypca paccuuTaHna Ha 34 yaca B roJt (13 pacuera 34 y4eOHBIX HeJlenH, | yac B HEAETIO).

OcCo0eHHOCTBI0O Kypca SIBIISIETCA €ro NPAaKTHYECKas HaIPaBJIEHHOCTb, KOTOpPAas CIYKUT
YCIIEITHOMY YCBOEHUIO Kypca HH(OPMATUKH.

B xopme mpenonaBaHus 3J€KTUBHOTO Kypca B 7 kiacce, paOOThl Haj (GOPMHUPOBAHUEM Y
y4alluXxcsl YHUBEpCAIbHBIX Y4eOHBIX JeHCTBUII cienyeT oOpamaTb BHUMaHWE Ha TO, YTOObI OHU
OBJIIEBAIM YMEHHUSMM 00Iey4eOHOro XapakTepa, pa3HOOOpasHBIMH CHOCOOaMH JIEATENIbHOCTH,
pPUOOpPETAIH OIIBIT:

® IUIAHUPOBAaHMA U OCYIIECTBICHUS QJITOPUTMUYECKOH JI€ATENBHOCTH, BBITOJIHEHUS
3aJIaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

e pemieHHs Pa3HOOOpPa3HBIX KIJIACCOB 3a/ay M3 Pa3IMYHBIX pa3/esioB Kypca, B TOM YHUCIE
3aJ1a4, TpeOyIOMMX MOUCKA MTYTH U CLIOCOOOB PELIEHUs;

®  LCCIENOBAaTeNIbCKOM JAESITETbHOCTH, pAa3BUTHS HJEH, TMPOBEACHUS HKCIEPUMEHTOB,
0000111eHH S, TOCTAHOBKH U (hOPMYITMpPOBAHUS HOBBIX 3a]1a4;

®  SICHOTO, TOYHOTO, TPAMOTHOTO M3JIOKEHUSI CBOMX MBICJIEH B YCTHOW M MUCbMEHHOU (hopme,

UCIOJIb30BAaHUSl  Pa3IMYHBIX S3BIKOB MaTeMaTHKH (CIOBECHOTO, CHMBOJIMYECKOTO,

rpaduueckoro), cBOOOJHOrO Mepexoaa ¢ OJHOrO s3blka Ha JAPYrod A HIUTIOCTpAalvu,

HHTCpHpCTALIUN, APTYMCHTAIUN U JOKa3aTCIIbCTBA,



® TIPOBEIEHUs JOKA3aTEIbHBIX PACCYKJECHUWU, apryMEHTAllMH, BBIJBUXKEHUSI TUIIOTE3 M MX
000CHOBaHHS;

® [IOMCKa, CHCTEMaTH3alluy, aHaiu3a M KiIacCUPUKauuu HHDOpPMALMM, HCIOIb30BAHUSI
pazHooOpa3HbIX WHGOPMAIMOHHBIX HCTOYHUKOB, BKIIOYas Y4eOHYI0 U CIPAaBOYHYIO

TUTEPaTypy, COBPEMEHHbIC HH(POPMAIIMOHHBIC TEXHOIOTHH.

[Iporpamma mpegycMaTtpuBaeT H3y4YE€HHUE OTACIBHBIX BOIPOCOB, HEMOCPEICTBEHHO
MPUMBIKAIOIIUX K OCHOBHOMY KypCy, a Tak e YIIyONSIONMX U PACIIUPSIONIUX €ro 4epes
BKJIIOUEHUE Oo0siee CIOXKHBIX 3a]ad, HMCTOPUYECKUX CBEJIEHUI, Marepualia, CIOCOOCTBYIOLIETO
MOJTHOMY U yriyOsienHoe u3yueHuto |T mucnurms;. [Iporpamma npegycMaTpuBaeT JOCTYITHOCTh
U3JIaraeMoro Matepuaiia i 00yJarImuXxcs 1 IIIaHOMEPHOE Pa3BUTUE MX UHTEpEca K TPEIMETY.

N3yuenne mnporpaMMHOro maTepuaja OCHOBAaHO HA HCIOJb30BAHUM PpACUIUPEHUS U
YKPYIHEHUS TUJAKTHUYECKUX €AMHML], YTO MO3BOJIAET yYalIUMCS 32 KOPOTKUHA CPOK MOBTOPUTH U
pacuIupuTh MPOTpaMMy OCHOBHOM IIKOJBI 1O Marematuke. CIO0XHOCTh 3aJad HapacTaer
nocteneHHo. [lepen paccMoTpeHueM 3aad MOBBIIIEHHON TPYAHOCTH pPaccMaTPUBAETCS PEILICHUE
0oJiee MPOCTHIX, BXOIAIIMX KaK COCTaBHAs YacTh B PEIICHHUE CIOXKHBIX.

N3ydyenne wmaremMaTuku Ha NOpodUIBLHOM YpoBHE B pamkax mpoekta «lT-Bektop
00pa3oBaHus» U B COOTBETCTBUM C CPEIHUM (TIOJHBIM) OOIIMM OOpa30BaHMEM HAMPABICHO Ha
JIOCTMKEHUE CIEAYIONIUX LeJIei:

®  Dpa3BUTHUE JIOTHYECKOTO W aJTOPUTMUYECKOTO MBINIJICHUS, a TaKXe TaKUX KauecTB
MBIIICHUS], KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTb;

e  BOCIHUTAHUE CPEJCTBAMHU MAaTEMAaTHUKHU KYJIbTYphl JIMYHOCTH, OTHOIIEHUSI K MaTeMaTHKE U
nnpopmatuke u MKT kak & wyacTu oOIIEYeIOBEUECKOW KYyJIbTYyphl, TOHUMaHUE
3HAQYUMOCTHU 3TUX JTUCLHMIUIMH IS HAYYHO-TEXHUYECKOTO MTPOrpecca;

® OBJIAJICHUE CHUCTEMOM MAaTeMaTHYEeCKUX 3HAHUH U yMEHHH, HEOOXOAUMBIX ISt
MPUMEHEHUsSI B MPAKTHUUECKOW JI€ATEIbHOCTH, HW3Y4YEHUSI CMEXKHBIX JUCIUIUIMH,
MPOJIOJKEHHST 00pa30BaHUS 10 MHKEHEPHO-TEXHUYECKUM HAINPaBIICHUSM;

® [UIAHUPOBAHME U OCYILIECTBICHUE QITOPUTMHYECKON JESATENbHOCTH, BBINOJHEHUE
3a/IaHHBIX ¥ KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

e  pelleHHE pa3HOOOPa3HBIX KJIACCOB 3a7]ad U3 PA3IMUYHBIX pa3/ie]oB Kypca, B TOM YHCIIE
3a/1a4, TPeOYIOIIUX MOUCKA MMYyTH U CITIOCOOOB PEIICHHUS,;

® OCBOGHHME  MCCIEOBATEIbCKOW  JIEATEIbHOCTU:  pa3BUTUS  WJEW,  MPOBEIACHUS
AKCIIEPUMEHTOB, 0000IIEHMS, TOCTAHOBKH U (POPMYJIMPOBAHUS HOBBIX 3a]1a4;

®  MpOBEJEHUE JOKA3aTENbHBIX PACCYKIEHUMN, apryMEeHTAlluH, BBIIBM)KEHHS THUIIOTE3 U HMX

000CHOBAaHUE;



®  OCBOCHHE METO/IOB MOWCKA, CUCTEMAaTHU3allui, aHaJh3a M KJIacCH(PHUKAIMKU WH(POpMAIIHH,
UCIOJIb30BAHUS PAa3HOOOPA3HBIX MH(OPMAIMOHHBIX HMCTOYHMKOB, BKJIIOYas y4eOHYIO U
CIIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTHH.

Ha ocnoBanmm TpeboBanuii ['ocymapcTBeHHOro oOpazoBarenbHOro cranmapra 2004r. B
COJZIEP’KaHUU IIPENIIOIaracTCs peaJn30BaTh aKTyalbHbIE B HACTOSILEE BPEMS KOMIIETCHTHOCTHBIMN,
JMYHOCTHO-OPUEHTUPOBAHHBIN, JNEATEIbHOCTHBIA ITOAXOIbI, KOTOpBIE ONPEICIAIOT 3aJa4Hu
3JIeKTHBHOIO Kypca:

e (opMupoBaHHE MOTHBALMU M3YyYEHUs MATEMaTHKH, TOTOBHOCTH U CIIOCOOHOCTH yYaluXcs
K CaMOpa3BUTHIO, JIMYHOCTHOMY CaMOOIPEIEIICHUIO, IIOCTPOCHUIO WHANBHYaJIbHOU
TPACKTOPUH B U3yYEHUH NIPEAMETA;

e (QopmupoBanue crnenuPpUUECKUX TSI MATEMAaTHKU CTWJICH MBIIIJICHUS, HEOOXOIMMBIX IS
HOJHOLEHHOTO (DYHKIIMOHUPOBAHUS B COBPEMEHHOM OOLIECTBE, B YACTHOCTH JIOTMUYECKOTO,
JITOPUTMUYECKOTO U IBPUCTUYECKOTO;

e (QopmupoBaHuE coJiepKaHUs 00yYEeHUsI B COOTBETCTBUM C COBPEMEHHBIMU TPeOOBaHUAMU U
OpHEHTALMEN NH)KEHEPHON MHAYCTPUU;

e (dopMupoBaHMe Yy OOydYarOUIMXCS CIOCOOHOCTM K OpraHM3aluu CBOeH ydeOHOMU
JESITEIBHOCTH TOCPEICTBOM OCBOEHHS JMYHOCTHBIX, ITO3HABATENIbHBIX, PETYJISTUBHBIX U
KOMMYHHUKATHUBHBIX YHUBEPCAJIBHBIX YUYEOHBIX JEHCTBUII;

® OCBOGHHE KOMMETEHIWH (y4eOHO-TIO3HABATEIbHOW, KOMMYHHUKATUBHOW, pe(IIeKCUBHOM,
JMYHOCTHOT'O CaMOPa3BUTHSL, LIEHHOCTHO-OPUEHTAIIMOHHON U PO(eCcCHOHATbHO-TPYAO0BOTO

BbIOOpA).

OO01asi XapaKTepUCTHKA 3JIEKTHBHOI0 KypPCa MATEeMATHKHU

CopnepxaHue NporpaMMmbl YUHUTHIBA€T JTOMUHHUPYIOIIME HJEM U TOJOKEHUS IMPOrpaMMbl
pa3sBUTHs U (OPMHUPOBAHUS YHUBEPCATIBHBIX YUYEOHBIX JEWCTBUI JUIsI OCHOBHOTO OOIIEro
00pa3oBaHus, KOTOpbIe 00eCIeunBaOT (OPMUPOBAHUE POCCUHCKON I'pa)kTaHCKOW MAECHTUYHOCTH,
KOMMYHHUKATHUBHBIX Kau€CTB JIMYHOCTH U CIIOCOOCTBYIOT (hOPMHUPOBAHUIO KJIFOUEBON KOMITETEHIIUU
— YMEHUSA YYUUMbCAL.

ConepxaHue 3JIEKTUBHOIO Kypca MaTEMaTHKU B 7 KJIacce MPEJCTABIECHO B BUAE CIEAYIOIINX
COJIEp/KaTENbHBIX PA3/EIOB: «AJTOPUTMbI H KOHCTPYKIUM», «JIlorukay», «KomOuHaTtopukay,
I'padbr», «Teopus uncen», «Harnsanas reomerpus».

Copepxanue pazjiena « AJITOPUTMBbI M KOHCTPYKIUW GOPMHUPYET 3HAHUS MaTeMaTUYECKUX
ITOPUTMAaX U KOHCTPYKIMAX, HEOOXOIUMBIE JUIs PEIICHUs MPaKTHUECKUX 3a/1a4 Ha IepeTuBaHus,
nepenpaBbl, B3BEUIMBaHUA. PelieHHe roloBOJOMOK M Pe0yCOB pa3IMYHBIMM MaTeMaTHYECKUMHU

METOJJaMH M JIoTHYeckoe 0O0OCHOBAHME CBOMX JEMCTBHM CIIOCOOCTBYET PAa3BUTHIO KPUTHUECKOTO



MBIIUIEHUST U (POPMUPOBAHUS CTOMKOIO MaTEMaTHYECKOIo ammapara pelieHus 3a/1ad ¢ IOMOIIbI0
IIOCTEIIEHHOTO KOHCTPYUpOBaHUs. Marepual JaHHOTO pasfena INpeACTaBI€H B  AaCIEKTE,
crocoOCTByronieM (OPMUPOBAHHIO Yy  YYal[UXCS yMEHHUS  TOJIb30BAaThCS  alTOPUTMAaMHU.
CyuiecTBeHHass pPOJb IPU 3TOM OTBOJUTCS PA3BUTUIO AITOPUTMHYECKOTO MBIIUICHUS —
COCTABJISIFOLLEH MHTEIUIEKTYAJIbHOI'O PAa3BUTHS YEJIOBEKA.

Llens comeprkanus pazzaena «JIoruka» — noimydeHrne o0y4aroUMMHUCS KOHKPETHBIX 3HAHHUNA O
JOTUKE KaK BAKHEUIIEH  MATEMAaTHYECKOW HAyKe O MPABUIBHOCTH  PACCYXKICHUU.
Co0TBeTCTBYIOUINI MaTepuall ClIOCOOCTBYET Pa3BUTUIO BOOOPaKEHUSI U TBOPUECKHUX CIIOCOOHOCTEH
o0ydJarolmuxcsi, yMEHHs  HCIOJNb30BaThb  pa3jHyHble  A3BIKM  MaTeMaTHUKU  (CIIOBECHBIH,
CHUMBOJIMYECKHH, TpaduuecKkuii) 1 000CHOBBIBATH MPABHIBHOCTH PACCYKICHHH.

[lenbto pasznena «KomOumHaTopuka) sBISETCS MaTeMAaTUYECKOE pa3BUTHE YydallUXcH,
dbopMupoBaHHE Yy HUX MPEICTaBICHUA O TECHOM B3aMMOCBS3M KOMOMHATOPUKH U TEOPUHU
MHO>KECTB, TEOpUHU rpadoB, TEOPUH YHCET U TeOpUH BeposiTHOcTel. OcMbICieHne KOMOUHATOPUKU
U Jlajee TEOPUH BEPOSITHOCTEN M CTAaTHUCTUYECKUX IPOoOJIeM OCOOEHHO HYXHO B COBPEMEHHOM
NepeHachIEHHOM HH(pOpMaMel MUPE IMOCKOJIBKY JaeT BO3MOKHOCTh OOYUYaIOIIMMCSl pa3BUBAThH
BEPOSITHOCTHYIO MHTYULMIO U JaJbHEHIIEe CTaTUCTUYECKOE MbllUIeHHE. FIMEHHO BEpOATHOCTHO-
CTaTHCTUYECKAs JIMHUS, U3YUeHHE KOTOPOIl HEBO3MOXKHO 0€3 Omopsl Ha MpoIlecchl, HabI0jaeMble B
OKPY’)KaIOIlleM MHpE, Ha peajbHbI >KU3HEHHBIM ONBIT pebdeHKa, CIocoOHa COJeHCTBOBATH
BO3BpAlllCHUIO MHTEpeca K CaMOMy MpEAMETY «MaTeéMaTHhKa», MpOoIaraHjie ero 3HauuMOCTH M
YHHUBEPCAIBHOCTH.

Conepxanne pasnena I'padgbp» packpblBaeT NPHUKIAJHOE W IPAKTUYECKOE 3HAYCHUE
MaTeMaTUKHd B COBPEMEHHOM Mupe. Marepuan JaHHOrO pasfena CIocoOCTBYET (HOpPMHUPOBAHMIO
YMEHMsI aHAIM3UPOBATh PA3IUYHYI0 MH(POPMAIUIO M MPEACTaBIATh €€ B TIpadHueckoM BHJE.
Hcnonb3oBaHue METOAO0B TEOpUM TIpadoB MO3BOJSAET CYIIECTBEHHO OOJIETYUTHh pELICHHE U
000CHOBaHKE 33124 MOBBIIIEHHOTO U BBICOKOTO YPOBHEHN CIIOKHOCTH.

Conepxxkanne paznena «Teopusi yucenm» dopmMupyer 3HaHHUS O MaTEMAaTHUYECKOM S3BIKE,
HEOOXOIUMBIE ISl pEIleHUs MaTeMaTHYeCKHX 3a/ad, 3a]ad M3 CMEKHBIX TUCIHUIUINH, a TaKKe
NPaKTUYEeCKUX 3a7ad. TakuMm o0pa3oM, H3y4eHHE HTOrO pasjesia pPacKpbIBaeT MPUKIAAHOE U
TEOpPEeTUYECKOe 3HAYCHHWE MaTeMaTUKHU B OKpYKaiolleM Mupe, (OpMHpYET MpeacTaBIeHHs 00
00BEeKTax HCCIEeIOBaHUS COBpPEMEHHOW MaTeMaTHKu. Marepuan paszena pa3BUBAET IMOHSATHE O
YHUCJIE U CBOWCTBAX YUCEN.

Conepxanue pasnena «Harasianas reoMeTpusi» MarepHaia CliocoOCTBYeT (POPMHPOBAHUIO
y y4alMxcsl 3HaHUH O TeOMETpPHUYEcKOW (Urype Kak BaKHEWIIed MaTeMaTH4ecKOM Mojaenu Iyis

OINMCaHUs pealbHOro Mupa. [ aBHas 1eab JaHHOTO pas3zenia — pa3BUTh Y ydyalluxcs BooOpakeHne



U JIOTUYECKOE MBIIIJIEHUE MyTEM CUCTEMAaTHYECKOTO M3yUeHUs! CBOMCTB reOMETpUUECKUX GUTyp U

IMPUMCHCHUA ITUX CBOMCTB IIpU pCHICHUH 3aJla4 BBIYHUCIUTCIIBHOTO U KOHCTPYKTUBHOI'O XapaKTCpa.

B 7 knacce B paMKax 3J€KTUBHOTO Kypca MpEAyCMOTPEHBl 6 TEMaTHYECKMX KOHTPOJBHBIX

pabot, 1 crapToBast KOHTpOJBHAS paboTa U 1 UTOroBast KOHTPOJILHAS PAbOTA.

MecTo 3J1IeKTHBHOI0 Kypca MAaTeMATUKH B y4eOHOM IJIaHe 7 KJiacca
VY4eOHbIH TJ1aH OTBOJIUT HA U3YYCHHUE JISKTUBHOTO Kypca 34 yacoB B rof (34 venenu o 1
y4eOHOMY Yacy B HEJIEIIO).
B cenpMoMm kitacce peanmn3yeTcs epBbli rojl 00y4eHus MaTeMaTHKe B paMkax rpoekra MT-BekTop,
pacCUYMTaHHOM Ha 5 JIET.
Pe3yabTaThl 0CBOCHUSA COAEPKAHMS JJIEKTUBHOIO Kypca MaTeMaTHKHU 7 KJjacca
Jluunocmuvie pezyromamot.

e (QopmMupoBaHHE MHTEIUIEKTYalbHOW HYECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
IIPEOJI0JICHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

e (QopmMupoBaHHE OCO3HAHHOTO BHIOOpPA U MOCIEAYIOUIETO OCBOCHHS MPOQPECCHOHANBHBIX
o0pa3oBaTeNbHBIX IPOTPaMM HHKEHEPHBIX Wi [ T-crienuansHOCTeH;

e (opMHpoBaHHE KadyeCTB MBIIICHUS, HEOOXOAUWMBIX [UIM aJanTallid B COBPEMEHHOM
MH(POPMAIIMOHHOM O0IIECTBE;

® BOCIUTAaHHME KA4yeCTB JIMYHOCTH, OOECHEYMBAIOMIMX  COLUUAIBHYIO  MOOHMIBHOCTH,
CIIOCOOHOCTh ~MPUHMMATh CAMOCTOSTEIbHBIE PEIIEHUS: KPUTHUYHOCTb  MBbIIUIECHUS,
MHULMATHBA, HAXOIYMBOCTh, aKTUBHOCTD TP PEIIEHUHA MAaTEMaTUYECKUX 3aady;

® OCO3HAHHBI BBIOOp W TIOCTPOEHHE JajbHEHIIEeH WHAUBUAYAJIBHOW TpPAEKTOPHH
oOpa3oBaHusi Ha 0a3e OpPUEHTHPOBKM B MHpe mpodeccuid U NpodhecCHOHATbHBIX
MIPEANIOYTEHUN C YYETOM YCTOWYMBBIX ITO3HABATEJIBHBIX MHTEPECOB, a TaKXKE Ha OCHOBE
(GbopMHpPOBaHUSI YBAXKUTEIBHOIO OTHOIICHHS K TPYAY, pa3BUTUE OIbITa Yy4YacTHS B
COLIMAJIbHO 3HAYUMOM TPY/E;

e (opmHpoBaHNE KOMMYHUKATHBHONM KOMIETEHTHOCTH B OOIIEHMH MU COTPYAHHUYECTBE CO
CBEPCTHHKAMM, JAETbMM CTapUIEr0 M MIIAJIIET0 BO3pacTa, B3POCIBIMH B IIPOLIECCE
o0pa3oBaTeNbHON, OOIIECTBEHHO-TIOJIE3HOM, Yy4eOHO-UCCIIEI0BAaTENbCKOM, TBOPUECKOW H
IPYTUX BUAOB JEATEIBHOCTH;

® pa3BHUTHE MHTEpEca K MHKEHEPHOMY TBOPUECTBY U MH)KEHEPHBIX CITIOCOOHOCTEH.

Memanpeomemmnvle pe3yromamsi:
®  Da3BUTHE JIOTUYECKOTO M KPUTHYECKOT'O MBIIUICHHS, KYJIbTYpbl pe4H, CIIOCOOHOCTH K

YMCTBEHHOMY 3KCIIEPUMEHTY;



OBJIAACHUEC COCTaBJIAOIIIMMH I/ICCHC,Z[OBaTeHBCKOﬁ n HpOGKTHOﬁ ACATCIIbHOCTH, BKJIOYas
YMEHHUSI BHIETh IPOOJIEMy, CTaBUTh BOIPOCHI, BBIIBUIaTh TUIIOTE3bl, AaBATh ONPEICIICHUS
IIOHATHUAM, KHaCCI/I(i)I/IL[I/IPOBaTB, HaGHIO[[aTB, IMPOBOJAUTL 3KCIICPUMCHTHI, ACJIAaTh BBIBOAbI U
3aKJIFOUCHUs, CTPYKTYPHUPOBATh MaTeprai, 0ObICHATh, JOKA3bIBATh, 3aLTUINATH CBOH HUJICH;
(bOpMI/IpOBaHI/Ie KadyeCTB MBINIIJICHUA, H€O6XO[[I/IMBIX il agantTallii B COBPEMCHHOM
MH(OPMAIIMOHHOM OOIIECTBE;

pa3BHUTHE HHTEPECa K MATEMAaTHYECKOMY TBOPYECTBY M MATEMAaTHYECKUX CIIOCOOHOCTEH.
YMEHHUE ONPEACIIATh MOHATHS, 000011aTh, yCTAaHABIMBATh AHAIOTHH, KJIaCCU(ULUPOBATH;
pa3BUBaTh KOMIETEHIMH B 00JIACTH MCIIOJIb30BaHUsI HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX

TEXHOJIOTHIA;

llpeomemmnule pe3yromameoi:

YMEHHE HaXOUTh UHPOPMAILIUIO B PA3JIMYHBIX HCTOUHUKAX;

YMEHUE BBIJBUTATh TUIIOTE3bI;

[IOHUMATh CYLIHOCTH AJITOPUTMUYECKUX PEAINUCAHUN;

YCTaHaBIUBATh IPUYUHHO-CIICACTBEHHBIE CBA3H, IIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHMUS;
YMEHHE WUIIOCTPUPOBATH U3YUYEHHBIE TOHATHUS U CBOMCTBA QUTYD;

OCO3HAHUE 3HAYEHUs MATEMATHKHU JUIs [IOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUN paboTaTh ¢ MaTEMaTHUECKUM TEKCTOM;

BBIPA’KATh CBOU MBICIIU C IPUMEHEHUEM MAaTEMAaTUYECKON TEPMUHOJIOTHH;

BJIaJIcHHE OA30BbIM MMOHATUHHBIM alIapaToM MO0 OCHOBHBIM pa3/iefiaM CO/Eep)KaHus;
MIPAaKTUYECKHU 3HAYMMBIE MATEMATUUYECKUE YMEHUSA U HABBIKYU, UX IIPUMEHEHUE K PELICHUIO

MAaTCMAaTHYCCKUX 3aJa4.



Conep:kanue 3J1eKTUBHOI0 Kypca 7 Kjacca
AJITOPUTMBI H KOHCTPYKINHU
[TocTpoeHue aaropuTMOB B 33j1ayax Ha nepeiauBanus, nepemnpansl (1 ypok). [lonstue pyiunb
paboTs! anroputma. OO0CHOBaHHE OCTPOCHUS KOPOTKOI'O aIrOpUTMA B 3371a4ax Ha
B3BelMBaHus. [locTpoeHne anropuTMOB MpU NOMOIIM METO/I0B: IPUHIIUII KpailHero, aHauu3 C
KOHIIA, IPUHIMN Y3KuX MecT. [locTenennoe koHcTpynpoBanue. MeTos pa3yMHOro xoza.
Harnsgnas naayknus. Penenne roioBoIoMOK METOIOM MOJIHOTO niepedopa. [Touck Bcex
peleHnit mocTpoeHnueM nepedopHoro airopurMa. Pemienue pedycoB: METO]] OLIEHKH; METO/
MOJIHOTO Tepedopa, olleHKa+IpuMep B pedycax.
Jloruka
OcHoBHble sornueckue onepanuu. [lonstue cyxaenus. Jlornueckue 3akoHomepHoctu. [lpaBuna
JIOTU4ECKOro BbIBoIa. [IoHATHE 1IEeNOYKH MPABUIIBHO MOCTPOSHHBIX JIOTUYECKUX CYKICHUM.
Pemenue 3a1a4 npu mNOMOIIY [EMOYKH JJOTUYECKUX BBIBOJIOB, IIOCTPOSHUEM JIOTUYECKUX
tabuuu. Metoa nosnHoro nepedopa B JIOTHYECKUX 3a/ladax. 3ajauu Ipo phlapen U JIKEIOB.
3anaum, coneprKalirue HICTUHHBIC U JIOXKHBIE BRICKA3bIBaHUs. JIorHuecKkne BBIBOIBI IS

3aJIaHHOT'O aJIrOpUTMa U Ha60pa HpeﬂHHcaHHﬁ.

KomOunaropuka
Meton mnoctpoeHusi JaepeBa BO3MOKHBIX BapHaHTOB. OCHOBHBIE 3aKOHBI IEPEUUCIUTEIILHON
KOMOMHATOPUKH: MIPAaBWJIO CYMMbl U MpaBWIO IpousBeneHus. TpeyronbHuk Ilackans kak

000611eHre GOPMYIT COKPAIIEHHOTO YMHOXKEHHS.

I'padsr
[TonsiTue rpaga, ero 3neMeHToB, BUIbI rpadoB, CTENEHb BEPIINHBI, TOCUET Yncia pedep.

Ces3HOCTh. [Ipumenenue rpadoB Kk pereHn0 KOMOMHATOPHBIX 3a/1a4.

Teopust uncen
Henenue ¢ octatkoM. Pemenue 3amau, coaepskaiiue onpenenenue aenenns ¢ ocratkom. HOJI.

HOK. ITpu3naku nenumoctu Ha 2, 4, 8, 5, 10.

Harnsanas reomerpust
PaBenctBo Quryp. Mcnonp3oBanue 3HaHUM 0 paBHBIX QUIypax JUIsl peIeHHs pa3HbIX
FeOMETPUUECKUX 3ajad (3a7auu Ha pa3pe3aHue, CKIeUBaHue u ap.). [IpakTuko-opuHTHpOBaHHbBIE

3a7auH.



TpeOoBaHMs K YPOBHIO OJATOTOBKHU B KOHIlE 7 KJIacca
B pesynbrare n3ydeHus mporpaMMsbl SJIEKTUBHOTO Kypca «MaremaTtrukay Ha IpoGUIbHOM
YPOBHE 00yUaIONTUECs TOJDKHBI:

3Hamv/noHuMams

v\ 3HaYCHHWE MATEMAaTHYCCKOM HAyKH JUIA PEIICHMS 3aja4, BO3HHKAIOIINX B TCOPHH M
IMPAKTUKEC, MHUPOTY U B TO KC BPEMA OI'PAaHUYCHHOCTb HNPUMCHCHHA MATCMATHYCCKUX
METOOB K aHAJIU3y U HCCIIEIOBAaHMIO MTPOLIECCOB U SABJICHHUIA B IPUPOJE U OOIIECTBE;

v\ 3HaueHWE TPAKTHKA W BONPOCOB, BO3HHMKAIOIIMX B CAMOW MaTeMaThUKe JUIs
(GbopMUpOBaHUS U Pa3BUTHSI MAaTEMAaTUYECKOW HAYKU; UCTOPUIO Pa3BUTHS YMCIA, CO3JIAHUS
MAaTE€MaTUYCCKOT O aHaJIM3a, BOSHUKHOBCHUA U PA3BUTHA FCOMeTpI/II/I;

v YHUBEpCAIbHBIA XapakTep 3aKOHOB JIOTMKH MAareMaTHYECKUX PAaCCYKICHHWM, HX
MIPUMEHUMOCTh BO BCEX OOJIACTSAX UEIOBEUYECKOM NIEATENbHOCTH; BEPOSTHOCTHBIN XapakTep
Pa3IMYHBIX MPOILECCOB OKPYKAIOLIETO MHUPA;

v CyHICCTBO IIOHATHUA MaTeMaTu4dcCKoro JOKa3aTeiIbCTBA, IIPpUBOJUTH IMPpUMCEPbI
JI0Ka3aTeNbCTB;

v/ CYIIECTBO MOHSATHS AITOPHUTMA; IPUBOJUTD IIPUMEPHI aITOPUTMOB;

v Kak UCIOJIB3YIOTCS MaTeMaTuueckue (pOpMyIibl, ypaBHEHUS ¥ HEPABEHCTBA; IIPUMEPHI UX
MPUMCEHCHUS JJIA PCUHICHUA MAaTCMATUUCCKHUX U MPAKTHYCCKUX 3a1a4,

v KakK MaTeMaTHN4YCCKN OIMpCACIICHHBIC (bYHKHI/II/I MOTYT OIINChIBATH PCAIbHBIC
3aBUCHMOCTH; TIPUBOAMTDH IPUMEPHI TAKOTO OTIHCAHUS;

v\ Kak TMOTpeOHOCTH TPAaKTUKK MPUBEIM MAaTEMaTHYECKyl0 HAyKy K HEOOXOIMMOCTH
paciiupCHUA IMOHATHA YHUCJIA,

v BEpPOATHOCTHEIN XapaKTeP MHOTMX 3aKOHOMEPHOCTEN OKPYKAIOIETO MUPA;

v\ CMBICH WI€aJM3alMH, MO3BOJSIONIENH pellaTh 3afadyd peajbHON JIeHCTBUTEILHOCTH

MAaTeMaTUUICCKUMU MCTOdaMU, IIPUMEPBI OH_II/I6OK, BO3HHUKAOOIUX TIpU HACATN3alluU.

H.JIaHI/lpyeMl)le pe3y.m)TaT1)1 I/I3y‘leHl/Iﬂ IJIEKTHUBHOI'O lcypca MaTeMaTuUKHNn
B 7 KJ1acce

AJropuTMbl H KOHCTPYKIIMH

Buinycknux nayuumes:
e pemiaTth 3a/1a4M HA TIEPETUBAHUS, TIEPEIPABHL;
® OIEHUBATH JAJIUHY PaOOTHI AITOPUTMA,

e 00OCHOBEIBAThH MMOCTPOCHUEC KOPOTKOT'O AJITOpHUTMA B 3aJla4ax Ha B3BCIIVMBAHUSA,



® [IPUMEHATH UIEHU IOCTEIIEHHOI0 KOHCTPYUPOBAHHUs, METOJ pa3yMHOI'0 X014,
e pemiaTh roJ0BOJOMKH METOIOM IOJHOTO mepedopa;
® HaxXOJUThb BCC PCIICHUA 3a/1a4u;
e pemarh 33Ja4d Ha MMOUCK PEHICHUI pe0yCoB.

BuinyckHux noayuum 603MONCHOCMb.

¢ OBJIAaACTh IIPUCMAMU IMMOCTCIICHHOI'O KOHCTPYUPOBAHUA IJIA PCIICHUA PA3JIMYHBIX 3a/1a4,
® [IOHUMATH CYTh aJITOPUTMA U CIIOCOOBI €T0 MMOCTPOCHUS;

® CTPOUTH AJITOPUTMBI HIIK HAOOPHI TIPEANUCAHMIA ISl PEIICHUS TIOCTABJICHHBIX 3a]1ay;
® Ppa3BHBATh AITOPUTMUYECKOE MBIIIUICHUE.

Jloruka

Buvinycknux nayuumes:

®  3aMUCBIBATh MATEMATUYCCKHE YTBEPIKICHHUS, JJOKA3aTEIIbCTBA B CHMBOJILHOM BUJIC;
® CTPOUTH JIOTHYECKOE CYXKICHUE;

® CTPOUTH LIETIOYKHU JIOTUYCCKUX CYKICHUN;

¢ pPCIaTh 3aJa4u Mpu NMOMOIHU HECIMOYKHU JIOTUICCKUX BBIBOAOB,

® CTPOUTH JIOTMYCCKUC Ta6JII/IIII>I;

® CTPOUTH JIOTUUCCKHUE JUAarpaMMBI;

e Jienath M 00OOCHOBBIBATH MOJHBIN 1epedop;

® pelIaTh 3a/1a49M PO PhIapel U JHKEIIOB;

e pelIaTh 3a/1a4M, COJCPKAIINEC UCTHHHBIC U JIOKHBIC BBICKA3bIBAHHS.

Bbll’lyCKHuK' noaydunt 603MOHCHOCNIb.

® OIICHUBATh PABUIBHOCTD CYXJICHUH C TOYKH 3PCHUSI MAaTEMATHYECKON JIOTUKH;

® PpACIO3HaBaTh JIOTHYECKHA HEKOPPEKTHBIEC PACCYKICHUS;

e OBJAJIETh MPHEMaMH IEPEBO/IA PEIOKEHHH ¢ €CTECTBEHHOTO I3bIKa Ha (pOpMabHbIN U

o0paTHO;
® J[IOHHUMATh JOTMYCCKHUE 3aKOHOMCPHOCTH U IpaBuJIa JIOTHICCKOI'O0 BBIBO/JIA,
® J1CJ1aTh JIOTUYCCKUEC BBIBOJbI IJIA 3aJIaHHOTO aJIrOpUTMa 1IN Ha6opa HpeJIHI/IcaHHﬁ;

® DPa3BUBATh NPEACTABICHUC O MaTeMaTUYECKOM JIOTHKE U €€ POJIM B HAYKC U TCXHUKCE.

DJeMeHTHI KOMOUHATOPUKH

Buinycknux nayuumes:

® CTpOUTH ACPEBO BO3SMOKHBIX BAPHUAHTOB,

® [IPUMEHATH IIPABUIIO IPOU3BEACHUS;



MPUMEHSITH PABUIIO CYMMBI,

pa3iryaTh 3aJa94 Ha TMPABUIIO CyMMBI U IPABUIIO IPOU3BEICHUS;
MIPOU3BOUTH U 0OOCHOBBIBATH TIOJIHBIN TIEPEOOP;

pas3inyarth 3a7a4u, I7ie BXKCH/HE BAXKEH MOPSAIOK MTPEIMETOB;

CTpouTh TpeyroiabHuk [lackans.

Bbll’lyCKHuK noJjiydun 603MOAHCHOCNb.!

MOHUMATh U Pa3InYaTh OCHOBHbIC IPABUIa KOMOWHATOPHKH;
NPUMEHSTH MOJYYCHHBIC 3HAHUS K 3a/1a4aM KOMILICKCHOTO XapaKTepa,
0000muT, 3HaHUA O (OpMyNIax COKpPAMEHHOTO YMHOKEHUS

3aBUCHUMOCTECH B TPEYIrOJIbHUKC ITackans,

4epes

OCMBICJICHHUC

BBICTPANBATh ApTYMEHTAIUIO TP JT0Ka3aTeIbCTBE (B pOpPME MOHOIIOTA U JIAJIOTA);

pemiath y4eOHBIE M TPAKTHYECKUE 3a7aud, TPeOyIOIMX CHCTEeMAaTHYeCKoro rmnepedopa

BapHaHTOB.

I'padnl

Bbll’lyCKHuK Haywumcs.

OIIpeIEIIATh CTENEHN BEPILUHBI, ynciia péoep;
HCIIOJIB30BATh TEOPEMY O CYMME CTEIIEHEW BEPILN;

pelaTh JOruueckre 3a/1aqu ¢ MOMOIUIbI0 IpadoB.

Bbll’lyCKHuK noJjiydunt 603MOHCHOCNIb.!

MHTEPIPETUPOBATH 3a7auu TpadudecK;

Pa3BUBATb 3HAHUS O MIPUKIIAJHOM XapaKTEpPC TCOPUHU l"pa(l)OB;

MPUMCHATH 3HAHUS TCOpHUU rpa(1)0B K pCUICHUIO KOM6I/IH8.T0pHBIX 3agay.

Teopus unce

Buvinycknuk nayuumes:

HCIIOJIB30BATh ONPENIEIICHNE JENEHUS C OCTaTKOM;
ucnosb3oBath noustua HOJl u HOK;

HCIIOJIb30BATh IPU3HAKU ACITIUMOCTH.

BblnyCKHuK noJjiydunt 603MOAHCHOCNIb.!

IMPUMCEHATH allrapaTt TCOpUr YUCEI JJIA pECIICHUA 3aJ]a4 U3 PAa3JIMYHbIX pa3aciIOB Kypca,

MNPUMCHATH 3HAHUSA U3 TCOPHUU YHUCCIT K PCHICHUTIO YU CJIIOBBIX 3a/1a4,

peIICHUA MPAKTHUYCCKUX 3a/1a4 B IMOBCEAHEBHON U HpO(beCCHOHaHLHOﬁ ACATCIBHOCTH C

HCIIOJIF30BaHUEM JICHCTBHI C YHCIIAMHU;



e Ha OCHOBE 3HaHMI paznena cTpouTh anroputmsl A HaxoxaeHuds HOK u HOJl, nenenns ¢

OCTaTKOM, UCIIOJIb30BAaHUA IMTPHU3HAKOB AJCIUMOCTH.

HarasigHas reomerpus

Buvinycknux nayyumes:
® JCIIOJIb30BAaTh 3HAHUS O PAaBHBIX (PUrypax JJIsl peIIeHUs] pa3HBIX TE€OMETPUUECKUX 3a/1a4
(3amaum Ha pa3pe3aHue, CKIIEMBaHUE U JIp.);

® JICIIOJIB30BaTh 3HAHUS 00 yrjax ajigd peuICHHUA MPAKTUKO-OPUHTUPOBAHHBIX 3a/a4.

Buvinyckuux nonyuum 603mMoiCHOCHb:
® TIOHMMATh IPUKIATHON XapaKTep Teopuu rpados;

® [IPUMCHATH 3HAHUA TCOPUHU l"pa(l)OB K pCIICHUTO KOM6I/IH8.TOpHBIX 3aj1a4.



TemaTuueckoe IIAHUPOBAHUE 7 kaace

Ne  TemaTrmueckmii pasien/ nepeyeHb YpoKOB Koua-Bo
4acoB
Teopusi unces 6
1 | 1. CrapToBas KOHTpOJbHAs paboTa 1
2 2. Jlenenue c ocraTkoM. Pemenue 3a1a4, cogeprkamiye onpeneneHne 1
JICJIEHUS C OCTaTKOM.
3 3.HO/ u HOK. 1
4 4. [lpusnaku genumoctu Ha 2, 4, 8, 5, 10. Pemenne 3agau Ha 1
UCIIOJIb30BaHUE NTPU3HAKOB JETUMOCTH.
5 5. YeTHOCTh ¥ HEYETHOCTD. 1
6 6. IIpocteie uncna. 'unoresa ['onpabaxa 1
DJIeMeHThI FeOMeTPUH 5
7 7. 1lpusHaku paBeHcTBa Gpuryp. HepaBeHCcTBO TpeyroibHHKA. 1
8 8. 3amaum Ha pa3peszaHue U CKICHBAaHUE PA3IHIHBIX QUTYD. 1
[IepexpanBanue miomaneu.
9 9. Ilonstue kBagpatHOro KopHs. Teopema [Tudaropa. 1
10 10. Pemrenne mpakTHYECKUX 33124 TEOMETPUICCKUMHU METOIAMH. 1
PaccrosiHME Mex Iy TOUKaMH Ha KOOPAMHATHOM MJIOCKOCTH.
11 11. DnemeHTHI TpEyroiabHUKA (MeMaHa, OUCCEKTPUCA, BHICOTA, YEBHAHA). 1
Onpenenenue u pacrno3HaBanue. Ilnomanp TpeyroisHuKa 1o popmyie
I'epona.
12 12. PyGexxHass KOHTpOJIbHAsS padoTa 1
AJITOPUTMBI M KOHCTPYKIUH 11




13

13. q)opManmaum{ TCKCTOBBIX MATEMATHYCCKHUX 3aaa4: COCTaBJIICHHUC

6yKB€HHOl"O BBIpaXXCHUA IJI1 pCHICHUA 3a1a4 B O6HICM ciydace.

14 14. Pemienue TeCTOBBIX 3a/1a4: IIPOLIEHTHI, COBMECTHAs paboTa, ABUKEHHUE.

15 15. Pemenue TeCTOBBIX 3a/1a4: IPOLIEHTHI, COBMECTHAs paboTa, ABUKEHHUE.

16 16. IlocTtpoeHue anropuTMoB B 33Ja4ax Ha IepesIuBaHusl, IEPENpaBbl U
000CHOBaHKE IOCTPOECHUSI KOPOTKOI'O aJITOPUTMa B 33Ja4ax Ha
B3BELIMBAHMUS.

17 17.IlocTpoeHue anropuTMOB B 33Jla4ax Ha IEepeIuBaHMsl, IEPENPaBbl U
000CHOBaHNE IOCTPOECHUS KOPOTKOI'O aJITOpPUTMa B 337a4ax Ha
B3BELLIMBAHMUS.

18 18. Pemenue peGycoB pa3nMyHBIMU METO/IaMHU

19 19. Meron nonHoro nepedopa B JJOTMUECKUX 3a1auax. Pemenue 3anad Ha
LEMOYKH JIOTHYECKUX BBIBOJOB IPU IOMOIIY JIOTHYECKUX TaOJIHII.

20 | 20. Pemrenue 3a1a4 Ha HEMTOYKH JIOTUYECKUX BBIBOJIOB IPH ITOMOIIN
Jormyeckux Tabnui (*3agaun DUHIITEHHA).

21 21. Beicka3biBaHus (B TOM 4Hcie OOIIME U YAaCTHBIEC) M UX OTPUIIAHHSA,
3aKOH MCKIJIFOUYEHHOTO TPETHETO.

22 | 22. [Ipumepbl U KOHTPIPUMEPHI

23 23. 3agauu, coqepsKaliie UCTUHHBIC U JIOKHbIE BHICKa3bIBaHUS. 3a1auu
PO phILapet U JHKELOB.

KomOunaTopuka

24 | 24. Metoa nocTpoeHHsl JepeBa BO3MOXKHBIX BapUaHTOB.

25 | 25. Pemienue 3a1a4 OCTPOEHHEM JIepeBa BOZMOKHBIX BApUAHTOB.

26 26. OCHOBHBIE 3aKOHBI MEPEUUCIUTEIHLHOM KOMOMHATOPUKHU: MPABUIIO
CYMMBI, TIPABUJIO TIPOU3BEICHHSL.

27 27. Tpeyronbuuk Ilackans kak o6oOiieHue (HopMya COKPALIEHHOTO




YMHOKEHHSL.

28 | 28. Pemienue pa3nnyHbIX KOMOMHATOPHBIX 3a7a4.
I'pagnl

29 29. Ilonstue rpada, €ro 3JeMEHTOB, BUIBI I'padoB, MOACUET Yucia pedep.
CBsI3HOCTD

30 30. IIpumenenue rpados K pernieHuro 3aaa4. CUCTEMBI CUHCIICHUS
IToBTOpEHHE

31 30/1. Pemienue 3anau

32 31/2. Pemienue 3anau

33 32/3. Pemienue 3anau

34 | 34/5. UtoroBast KOHTpOJIbHAs paboTa




10.

11.

Jluteparypa A 00yYaIOIIMXCH. ydamuecsa obecneynBaroTcs HHIUBUAYAJIbHBIMHA

KapTO4YKaMH C 3alaHUSAMU.
OcHoBHas JIUTEPATYPA AJ VUNUTEJIS:

KomoOunaropuka. Bunenkun H. f1., Bunenkun A.H., Bunenkun I1.A. M:MIIHMO, 2015 - 400 c.

Pacckazbl 0 MHOXecTBax (5-e uznanue, crepeorunnoe) Bunenkun H. 4. M:MIIHMO, 2013 - 152 c.
Jlormueckue 3amaun (3-e, ucnpasnennoe ) Packuna U. B., lllrons 1. 3. M:MIIHMO, 2016 - 120
c.

Kaxk moctpouts npumep? (2-e, crepeorunsHoe) [llanosanos A.B. M:MIITHMO, 2014 - 80 c.
B3BemumBaHus M aJrOpuUTMBI: OT TOJIOBOJIOMOK K 3amadam (3-e, crepeotunHoe) Kuom K. A.
M:MIIHMO, 2014 - 104 c.

Henumoctsb 1 npocThie yucina. (3-e, crepeoruntoe). Cruones A.M. M:MIIHMO, 2015 - 112 c.
HectannapTtHele 3aaud 1O MaTeMaTHKE. 3aJayd JIoTMYeckoro xapakrtepa. lamkun E. B.
M:IIpocenienue, 1996. - 160 c.

HecrannaprtHble 3a1aun no Matematuke. 3ajauu ¢ uenabiMu uuciamu. [ankun E. B. YenaOunck:
Bsrasan, 2005.- 271c.

HectannapTHple 3aHATHS O Pa3BUTHIO JIOTHUYECKOTO M KOMOMHATOpHOTO MbinuieHus. H. A.
Koznosckas. M:OHAC. 2007 - 176 c.

JleHWHTpaJICKWEe MaTeMaTUYECKUE KPYKKH: MOcoOWe sl BHEKJaccHOW paborel. I'enkma C.A.,
Urenbepr U.B., ®omun J1.B. U3n-Bo: Kupos: ACA, 1994 — 272 c.

baxenos M.M. 3agaun A5 MIKOJNBHBIX MaTeMaTHYECKUX KpPYKKOB: yuyeOHOoe mocobOue. bakeHoB
WM., ITopoun A.I'., Tumodeer A.1O., SxosneB B.Jl. CoikThiBKap: ChIKThIBKapcKuil yH-T, 2006 —
224 c.

JlomoJHHUTENbHS JIUTEPATYPA ISl YIMTENs:

Kak pemator HectangapTHble 3a1aun (9-e, ctepeorunHoe) Kanens-benos A.f., KoBanpmxu A K.
M:MIIHMO 2015 - 96 c.

Marematuka. Paiionnsle omummuansl. 6-11 kmaccel. AraxanoB H.X., Ilommumnckmit O.K.
M:IIpocemenue, 2010- 192 c.

COOpHHK OJIMMITHAIHBIX 337134 0 MareMaTuke (3-e u3f., crepeorun.) ['opbaues H.B. M:MIIHMO,
2013 - 560 c.

MockoBckue matematuyeckue peratbl. Yacte 1. 1998-2006. bnunakoB A. JlI., I'opckas E. C.,
I'yposunu.B. M. (coct.) M:MIIHMO, 2014 - 352 c.

MockoBckue matematuueckue peratsl. Yacts 2. 2006-2013. bamakoB A. II., I'opckas E. C.,

['ypoBuu.B. M. (coct.) M:MITHMO, 2014 - 320 c.
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Hudpossie 00pazoBaTenbHbIE pecypchl
CaiiTsl 17151 00YJaOUINXCS M YUUTEIs:
http://problems.ru
http://allmath.ru
http://mmmf.msu.ru

http://www.mccme.ru

TexHuyeckoe ocHallleHHEe Kypca: HOYTOYK, IPOEKTOP, SIKPaH.
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