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HosicHuTEIbHASA 3aNIMCKA

Pabouass mporpamma y4eOHOro Kypca IO MaTeMmMaThke s 7 Kilacca COCTaBleHa B
cootBeTcTBHH ¢ DemepaqbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO O0pa3oBaTEIbHOTO CTaHAapTa
cpenHero (mosHOTO) OOMmIEro oOpa3oBaHus (mpuka3 MwuHOOpaszoBanus Poccum ot 05.03.2004 N
1089 (pen. ot 23.06.2015) "OO6 ytBepxnaeHHH (eaepaJbHOr0 KOMIIOHEHTa TOCyNapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB HAYaJIbHOTO OOIIETO, OCHOBHOTO OOIIETO U CpenHero (IMOJIHOTO)
obmrero oOpa3oBaHus", MPUMEPHON MPOTPAMMOil TT0O MaTEMaTHKE OCHOBHOTO 00IIIero 00pa3oBaHus,
Konnenmueit pa3BuTHs CUCTEMbI MpOo(eccHOHATBbHON OpUEHTAMH U TPO(UIHLHOTO HUHKEHEPHOTO
oOpa3oBaHusi B oOOpa3oBaTeNbHBIX oOpranm3anusx B YP B pamkax mpoekra «IT-BexTop
obpazoBanus» u cornacyercsi ¢ YMK A.I'. Mepzisik, B.b. [Tononckuit, M.C. Sxup, E.B. Bynko.

Kypc npennasnauen ans npoduibHON MOArOTOBKM oOyuaromuxcsa 7 knacca. IIporpamma
Kypca paccunTaHa Ha 68 yacoB B ToJ1 (13 pacuera 34 yueOHBIX Helenu, 2 yaca B HEJIENI0).

OCo0eHHOCTBhI0 Kypca SBISCTCS €ro MpaKkTU4ecKas HampaBlIEHHOCTh, KOTOpas CIYKHUT
YCIIEITHOMY YCBOEHHIO Kypca HHPOPMATHKH.

B xone mpemnomaBaHWs AMEKTUBHOTO Kypca B 7 Kiacce, paboThl HaJ (OPMHUPOBAHHEM Yy
yYalUXcs YHUBEPCANbHBIX yUEOHBIX NEHCTBHI cienyeT oOpaliaTh BHUMaHHE Ha TO, YTOOBI OHU
OBJIA/IEBAIM YMEHHMSIMHU OOIIEy4eOHOro XapakTepa, pazHoOOpa3HBIMH CHOCOOAMH JEATEbHOCTH,
nproOpeTant OIbIT:

. TUTAHUPOBAHHUS W OCYIIECTBIICHUS aITOPUTMHUYCCKON NESTETHHOCTH, BBITOTHEHHUS
3aJJaHHBIX ¥ KOHCTPYHUPOBAHHUS HOBBIX aJITOPUTMOB;

. pelIeHrs pa3HOOOpa3HBIX KJIACCOB 3a/lad M3 PA3IMYHBIX Pa3/ie]ioB Kypca, B TOM YHCIIe
3aja4, TPeOYIOIUX MOUCKA IYTH U CIOCOOOB PEIICHHS;

. WCCIIEIOBATEIILCKOW JIEATEIHOCTH, PAa3BUTUS WACH, MPOBEACHUS HKCIEPUMEHTOB,
0000111eHIS, TOCTAHOBKH U (POPMYITHMpPOBAaHUS HOBBIX 3a]1a4;

. SICHOTO, TOYHOTO, TPAaMOTHOTO H3II0KEHUs CBOMX MBICIEH B YCTHOW W THCHMEHHOM
¢dbopme, HMCIOIH30BAHUS PA3NUYHBIX S3BIKOB MAaTEMAaTHKH (CIOBECHOTO, CHMBOJHYECKOTO,
rpadu9IecKkoro), CBOOOTHOTO TEpexoja C OJHOTO sI3bIKa Ha NPYrod s WILITIOCTpAIuH,

HHTCPIIPCTAINHN, aAPIYMCHTAIUN U JI0KA3aTCIIbLCTBA,

o MIPOBEJICHUS TOKA3aTEIbHBIX PACCYKICHUHN, apryMEHTAIIUH, BBIIBIKEHUS TUIIOTE3 U UX
000CHOBaAHHS;
* MOKCKa, CUCTeMaTHU3alliK, aHalIu3a U KiaccuPUKauu HH(pOpMalMU, HCIOIb30BaHUI

pa3sHOOOpa3HbIX HHGOPMALMOHHBIX HCTOYHUKOB, BKJIIOYas Y4YeOHYI0 M CIPaBOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.
[Iporpamma mpexycMaTpuBaeT M3y4YEHHE OTAEIBHBIX BOIPOCOB, HEMOCPEICTBEHHO

MPUMBIKAIOIUX K OCHOBHOMY KypCy, a TaK e yIriyOJisiomMX M pacUIMpSIONIUX €ro yepes



BKIJIIOUEHUE O0Jiee CIOXKHBIX 3a]a4, MCTOPUYECKHX CBEIEHHUI, Marepuala, CIOoCOOCTBYIOIIETO
MOJIHOMY U yrayonenHnoe uzydenuto [T nucturumn;. [Iporpamma npegycMaTpuBaeT JTOCTYITHOCTh
U3JIaraeMoro Matepuaa Juist 00yJarolmuxcs 1 MJIaHOMEPHOE pa3BUTHE UX MHTEpeca K IPeaMETY.

N3yueHne mnporpaMMHOro maTepuaja OCHOBAaHO Ha UCIOJIb30BAaHUM pPACHIMPEHUS U
YKPYIHEHUSI TUJAKTUUECKUX €IMHMI], YTO MO3BOJISAET YYalIUMCS 3a KOPOTKUH CPOK MOBTOPUTH U
pacHIMpUTh TPOrpaMMy OCHOBHOM MIKOJBI 10 MaTematuke. CIOXKHOCTh 3a7ad HapacTaer
nocrerneHHo. Ilepen paccMoTpeHueM 3ajay MOBBIIMIEHHON TPYJIHOCTH paccMaTpHUBaeTCs pelleHue
0oJ1ee MPOCTHIX, BXOSAIINX KaK COCTaBHAS YacTh B PEIICHHUE CIOXKHBIX.

WN3ydyenne wmarematuku Ha TpodUIHLHOM YypoBHE B pamkax mnpoekta «IT-Bektop
00pa3oBaHus» U B COOTBETCTBUU C CPEIHUM (TIOJHBIM) OOIMIMM OOpa30BaHMEM HAIPABIECHO Ha
JIOCTH>KEHHE CIIETYIOIUX L eJIei:

®  pa3BUTHE JIOTMUYECKOTO M AJITOPUTMHYECKOTO MBIIUICHHS, a TakKKe€ TAaKUX KauecTB
MBIIJICHHS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTH;

®  BOCIHTAHHE CPEJCTBAMH MATEeMaTHUKU KYJbTYPbl JUYHOCTH, OTHOILIEHUS K MaTEMaTUKE U
napopmatuke u MKT kak K dYactTm o0OIIEYETOBEYECKON KYJIbTYphl, TMOHUMaHUE
3HAYUMOCTH 3TUX JUCHUIUIMH ISl HAYYHO-TEXHUYECKOTO Mporpecca;

® OBJIaJICHNE CUCTEMON MaTeMaTHYECKUX 3HAHUM ¥ YMEHUN, HEOOXOIUMBIX ISl IPUMEHEHUS B
MPAKTUYECKON  JIEATENbHOCTH, HW3YYEHUS CMEXHBIX JUCHMIUIAH, MPOAOTIKEHUS

O6p330BaHI/I$I 10 MHXXCHCPHO-TEXHUYCCKUM HaIllPpaBJICHUAM

° INIAHUPOBAHUE MW  OCYIICCTBIICHHC aHFOpHTMHHGCKOﬁ JACATCIIBHOCTH, BBIIIOJJHCHUC

3a1aHHBIX U KOHCTPYHUPOBAHUS HOBEIX aJITOPUTMOB;

J peleHre pasHOOOpa3HBIX KIIACCOB 3a/1a4 W3 Pa3IMYHBIX PA3/eNoB Kypca, B TOM YHUCIIE

3ajJa4, Tpe6y101u1/1x IOUCKA IIYTHU U c1oco0oB peLICHUA,

hd OCBOCHHC I/ICCHG,Z[OBaTeHBCKOﬁ JACATCIIBHOCTH Pa3BUTHA I/I,Z[eI;'I, MMPpOBCACHUSA

OKCIICPUMCHTOB, 0606II_IGHI/IH, IIOCTAaHOBKHU U (bOpMyJII/IpOBaHI/ISI HOBBIX 3aJa4,

hd IMMPOBCACHUEC NOKa3aTCIIbHbIX paCCYX(HCHHﬁ, ApryMCHTAallH, BBIABWIKXCHUSA T'UIIOTE3 U UX

000CHOBaHHE;

o OCBOCHHE METOJOB MOUCKA, CHCTEMATHU3allMH, aHAIN3a U KiIaccu(uKauu uH(opMaImm,
WCTIOJIB30BAaHUST Pa3HOOOPA3HBIX HH()OPMAIIMOHHBIX HMCTOYHHKOB, BKJIOYas y4eOHYIO H

CIPaBOYHYIO JIUTEPATYpPY, COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH.

Ha ocHoBanuu tpeboBanuii ['ocymapcTBeHHOro oOpaszoBarenbHoro cranmapra 2004r. B

COACPIKAaHUUN IpCAnojJaracTcsa pe€ain30BaTbh aKTYaJIbHBIC B HACTOSAIICC BPEMA KOMHCTCHTHOCTHBIﬁ,



J'II/I‘-IHOCTHO-OpHGHTHpOBaHHBIﬁ, JI€SATEIbHOCTHBIN IOAXOJbI, KOTOPBIE OHNPCACIAIOT 3adavdu

yueOHOro Kypca:

* (QopmMHpOBaHME MOTHUBAIIMHM W3yYEHHUS] MAaTEMAaTUKH, TOTOBHOCTH M CHIOCOOHOCTH YYaIIUXCS
K CaMOpa3BUTHUIO, JIMYHOCTHOMY CaMOOIPEIEICHUIO, ITIOCTPOCHUIO HWHIUBULYAIBHON
TPACKTOPUU B U3YUCHUH IPEIMETA;

¢ (opmupoBanue cneun(puUEcKUxX Ui MAaTEMATUKH CTHJICH MBIIUICHHUS, HEOOXOIUMBIX IS
MIOJIHOLIEHHOTO (DYHKIIMOHUPOBAHUSI B COBPEMEHHOM OOIIECTBE, B YACTHOCTH JIOTUYECKOTO,
AITOPUTMHUYECKOIO U 3BPUCTUYECKOIO;

* (opmupoBaHHe coaep)KaHUs 00yueHHs] B COOTBETCTBUU C COBPEMEHHBIMHU TPEOOBAHUSIMH U

OpHEHTAllMEel HHKEHEPHOU UHYCTPHH;

e (¢opmupoBaHue Yy OOy4YaIOIIUXCS CIIOCOOHOCTH K OpraHM3alUud CBOEH ydeOHOU
JESTEIbHOCTH TOCPEJCTBOM OCBOCHHUS JHYHOCTHBIX, MO3HABATENBHBIX, PETYISATHBHBIX H
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX YUCOHBIX JICHCTBUM;

® OCBOCHHE KOMIICTEHIMI (y4eOHO-TIO3HABATEIFHOW, KOMMYHHUKATHBHOH, pEQIICKCUBHOU,
JTUYHOCTHOTO CaMOPAa3BUTHSI, [ICHHOCTHO-OPUEHTAIIMOHHON U MPO(PECCUOHAIBHO-TPYI0BOTO

BEIOODA).

O01mas XapaKTepucTHKA 3JIEKTHBHOT0 Kypca MaTeMATHKH

CopepxaHue NpPOrpaMMbl YUYUTBHIBAECT JOMHHHPYIOIIHME HACH W IIOJOXKCHHS INPOTrpamMMBbl
pa3BuTHd U (OPMHUPOBAHUS YHUBEPCAIbHBIX YUYEOHBIX MAEUCTBHM [UIi OCHOBHOIO OOILEro
o0pa3zoBaHMs, KOTOpbIE 00ecreunBaoT (HOPMUPOBAHHE POCCUICKON TpakJaHCKOH MIEHTHYHOCTH,
KOMMYHHUKATHBHBIX KaueCTB JJMYHOCTH U CIIOCOOCTBYIOT (POPMHUPOBAHUIO KITFOYEBOH KOMIIETECHIHH
— YMEHUSA YYUUMbCAL.

Conepxanue yuyeOHOro Kypca MaTeMaTHKH B 7 KJlacce IMPEICTAaBICHO B BHUJE CIEAYIOIIUX
COJIEPKATENIbHBIX Pa3/IEoB: «AJITOPUTMBI U KOHCTPyKuIMm», «Jloruka», «Komonnaropukay,
«I'papb», «Teopus yucen», «HarasaHas reomeTrpus».

Coneprkanue paszzena «AJroOpuTMbI U KOHCTPYKIMU» GOPMHUPYET 3HAHUS MaTeMaTHYECKUX
aJITOPUTMaX M KOHCTPYKLUSAX, HEOOXOAMMBbIE JJIsl PelleHUs MPAaKTUYECKUX 3ajjay Ha MepeuBaHus,
nepenpaBbl, B3BEUIMBAaHUSA. PelieHne ToI0OBOJIOMOK M pedyCoB Pa3MTUYHBIMU MaTeMaTHYECKHUMH
METOAAMHU M JIOTHYECKOe O0OOCHOBAHWE CBOMX JCUCTBHH CHOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBILUIEHUS] 1 (OPMHUPOBAHUS CTOMKOIO0 MaTeMaTUYECKOIo amlmapara peleHHs 3aad ¢ MOMOULIbO
IIOCTENIEHHOI0 KOHCTPYUpPOBaHUA. Marepuan [JaHHOrO pasfeila IpeACTaBlIeH B  acCIeKTe,

CIOCOOCTBYIOIIEM  (DOPMUPOBAHMIO Yy  YYALIUXCS YMEHHS IOJIb30BaThCi — AITOPUTMAaMHU.



CymecTBeHHass pojb IPU 3TOM OTBOAUTCA Pa3BUTHIO AJITOPUTMHYECKOIO MBIIUIEHUS —
COCTaBJISIOUIEN MHTENIEKTYaJIbHOTO Pa3BUTHSI UEIOBEKA.

Hens comepxkanus pazaena «Jloruka» — morydeHne 00ydarOmMUMUCI KOHKPETHBIX 3HAHUN O
JIOTUKE KAaK BaXXHEWIIedW MaTeMaTHYeCKOM HaykKe O MPaBWIBHOCTU  PaCCyXICHHI.
CoOTBETCTBYIOIINI MaTepHai CiocOOCTBYET Pa3BUTHIO BOOOPAaXKEHUS U TBOPUECKUX CHOCOOHOCTEH
0o0y4JalIuXxcs, yMEHHs  HCIOJNb30BaThb  pa3jIM4YHbIE  SI3BIKM  MAaTEMaTUKU  (CIIOBECHBIH,
CUMBOJIMYECKH, rpadpuuecknil) 1 000CHOBBIBATH MPABMIIBHOCTD PACCYKACHUM.

Henpto paznena «KomOMHATOpHMKA» SBISETCS MaTeMaTUYECKOE pa3BUTHE Yyyalluxcs,
dbopMHpoBaHHE y HHUX TPEACTaBICHUH O TECHOM B3aMMOCBSI3M KOMOMHATOPUKH U TEOPHH
MHOXECTB, TECOPHH TpadoB, TCOPUH YHCENl U TEOPUHU BEpPOATHOCTEH. OCMBICICHNE KOMOMHATOPHUKH
U Jajee TEOPUH BEPOSITHOCTEH M CTATUCTUYECKHX NpoOJieM OCOOEHHO HY)KHO B COBPEMEHHOM
MepPEeHAaChIIEHHOM WH(pOpMalueii MUpe MOCKOJIbKY JaeT BO3MOXKHOCTH OOYYAIOIIMMCS pa3BUBATh
BEPOATHOCTHYIO MHTYULMIO U JaJbHEWIIEE CTaTUCTHUECKOE MbllUIeHUE. VIMEHHO BEPOSITHOCTHO-
CTaTUCTUYECKas TMHUSA, U3yUYeHHE KOTOPOH HEBO3ZMOXKHO 0e3 OIOphI Ha MPOLIECCH, HA0II0JaeMbIe B
OKPY’)KaIOIIeM MHUpPE, Ha peaJbHbI >KU3HEHHBIM OMBIT peOeHKa, CIMOCOOHAa COICHCTBOBATH
BO3BpAILICHUIO HMHTEpEca K CaMOMy MpEeAMETY «MaTeMaTHKa», MPOIMAaraHie €ro 3HaYMMOCTH H
YHHUBEPCAJIbHOCTH.

Conepxxkanne pazzaena I'pagbl» packpeiBaeT MNPUKIATHOE M TPAKTUYECKOE 3HAUYCHHE
MaTeMaTHUKHd B COBPEMEHHOM MHpe. Marepuasl JaHHOTO pasfenia CIocOOCTBYET (hOPMHPOBAHHIO
YMEHHS aHaJIM3UPOBATh PA3NUYHYI0 WHGOPMAIUIO M MPEACTaBIATh €€ B rpadHuueckoM BHJE.
Vcnonb30BaHUEe METOA0B TeOpUM TIpadoB MO3BOJISET CYNIECTBEHHO OOJIETYUTh pEIIeHHE |
000CHOBaHHKE 33]1a4 MOBBIILIEHHOTO U BHICOKOT'O YPOBHEHN CII0)KHOCTH.

Conepxxanne paznena «Teopusi umcesn» GoOpMHpPYET 3HAHUS O MATEMATHYECKOM S3BIKE,
HEOoOXOJUMbIE NJIsl PElICHUS MaTeMaTHYeCKHX 3a/ay, 3a]a4 U3 CMEXHBIX IUCIMIUIUH, a TaKkKe
NPaKTUYEeCKUX 3a1ad. Takum o0pa3oM, H3y4YeHHE JTOr0 pasjeia pacKpblBaeT NPUKIATHOE U
TEOpPETUYECKOe 3HAYCHHE MAaTEeMAaTWKU B OKpYy)KaloleM MHpe, (GOpMHUpYeT MpencTaBiIeHUs 00
00BeKTax HCCIEeIOBaHUS COBpEMEHHOW MaTeMaTHKH. Marepuan paszena pa3BUBAeT MOHSITHE O
YHUCIJIE U CBOMCTBAX YUCEII.

Conepxanue paszaena «Harjasijgnasi reomeTpusd» Marepuana crocoOcTByeT (pOpMHUPOBAHUIO
y YYalIuxcsl 3HAaHUH O T€OMETPHUECKoi (hUrype Kak BaKHEWIIeW MaTeMaTHYeCKOW MOJAETH IJis
OMMCaHUs pealbHOTO Mupa. ['1aBHas 11eIb JAHHOTO pasjena — Pa3BUTh y ydalluxcs BOOOpaxeHue
U JIOTUYECKOE MBIIIJICHHE MyTEM CUCTEMAaTHYECKOTO M3yUeHHUs! CBOMCTB F€OMETPUUYECKUX QUTYp U

MMPUMCHCHUSA OTUX CBOICTB IpU pCHICHUH 3a/1a4 BBIYUCIUTCIIBHOTI'O U KOHCTPYKTUBHOI'O XapaKTCpa.

B 7 knacce B paMKax 3JICKTUBHOI'O Kypca IPEAYCMOTPCHDBI 3 TeMaTHYECKUX KOHTPOJIbHBIX

pabot, 1 crapToBast KOHTpOJIBHAs paboTa U 1 UTOroBast KOHTPOJIBHAS padoTa.



MecTo 3JIEKTUBHOT0 Kypca MaTeMAaTHKH B Y4eOHOM IJIaHe 7 Kjacca
VY4eOHbII TUTaH OTBOIUT Ha M3ydeHHe ydyeOHoOro Kypca 68 uwacoB B roj (34 memenu mo 2
y4eOHBIX Yaca B HEJIETIO).
B ceapmomM kiacce peanusyercs MepBblid Toj 00ydeHHsl MaTeMaTuke B pamkax rnpoekra UT-BekTop.
Pe3ybTaThl 0CBOEHHS CO/IEP:KAHUSI DJTEKTHBHOI0 Kypca MaTeMaTHKH 7 Kjacca
Jluunocmuvie pe3ynomamol:

* (opMupoBaHWE WHTEUICKTYaJIbHOH YECTHOCTH ¥ OOBEKTHBHOCTH, CIOCOOHOCTH K
MIPEOAOICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBIICHHOTO OTbITA;

* (opMHUpOBaHHE OCO3HAHHOTO BBIOOpA M TMOCIEAYIOIIETO0 OCBOCHHUS MPO(HEeCCHOHATBHBIX
00pa3oBaTeNbHBIX MPOrpaMM UHKEeHEepHBIX uiu [ T-ciennansHOCTEH;

* (dopMuUpOBaHHE KA4YECTB MBINUICHHS, HEOOXOIUMBIX JJIM aJanTallid B COBPEMEHHOM
HH(OPMAITMOHHOM OOIIIECTRE;

® BOCINUTAaHHE KAueCTB JIMYHOCTH, OOECIEUYHBAIONINX  COIMAIBHYI0O  MOOWIBHOCTH,
CIIOCOOHOCTh ~MPHHUMATH CAMOCTOSTEIbHBIC PEIICHUS: KPUTHYHOCTH  MBIIUICHUS,
WHUITMATHBA, HAXOTYMBOCTh, aKTUBHOCTD ITPH PEIICHHNA MAaTEMaTHUECKUX 3a/1a4;

® OCO3HaHHBIK BHIOOP M TOCTPOCHHE JaNbHEWINEH HMHIWBUIYATbHOW  TPACKTOPUH
oOpa3oBaHusi Ha 0a3e OPHEHTUPOBKHM B Mupe Tpodeccuii U TpodhecCHOHATHHBIX
MPEANOYTEHUN C YYETOM YCTOMYMBBIX MMO3HABATEIBHBIX MHTEPECOB, & TAKXKE€ HAa OCHOBE
(hopMHUpPOBaHHS YBAKHUTEIHLHOTO OTHOIIEHUS K TPYIy, Pa3BUTHE OIbITA Y4YacTUS B
COLIMAJIbHO 3HAYUMOM TPYIIE;

* (opmMupoBaHHE KOMMYHHKATHMBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE CO
CBEPCTHUKAMH, JIETbMHM CTapliero M MIIAQJIIET0 BO3pacTa, B3pOCIBIMH B TIpoliecce
00pasoBaTeNbHOM, OOIIECTBEHHO-TIONE3HON, YUeOHO-UCCIE0BATEIIbCKON, TBOPYECKON H
JIPYTUX BUAOB JIESTEIbHOCTH;

® pa3BUTHE WHTEpEca K MHKEHEPHOMY TBOPUYECTBY U MHKEHEPHBIX CIIOCOOHOCTEH.

Memanpeomemnule pe3yiomamaoi:

®  pa3BUTHE JIOTHYECKOTO W KPUTUYECKOTO MBINUICHHS, KYJbTYPhl PEYH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

®  OBJIAQJICHUE COCTABJISIOIIMMHU MCCIEIOBATEIbCKON M MPOEKTHOM AESATENbHOCTH, BKIOYAs
YMEHHUS BUIETH MPOOJEMy, CTaBUTh BOMPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh ONpPEACIICHUS
MOHATHUSAM, KJIacCU(PUIIMPOBaTh, HAOIIOIATh, TPOBOJIUTH IKCIIEPUMEHTHI, JENIaTh BBIBOJIBI U
3aKIJIIOUEHUS], CTPYKTYPUPOBATh MaTepual, OObICHATH, 10Ka3bIBaTh, 3aIIUIIATH CBOU UICH,

* (dopMUpPOBaHHE KAueCTB MBIIIICHNUS, HEOOXOAMMBIX [JIs aJalTalid B COBPEMEHHOM
MH(POPMALIMOHHOM O0IIECTBE;

®  pa3BUTHE MHTEpeca K MAaTEeMaTHYeCKOMY TBOPYECTBY M MAaTEMaTHUYECKHX CIIOCOOHOCTEH.



®  yMEHHE ONPEeNATh MOHITHS, 00001aTh, YCTAHABINBATH AHATIOTHH, KIACCU(PUITIPOBATH;
®  pa3BUBATh KOMIICTEHIINHN B 00JIACTH MCIIOIB30BaHUS HH()DOPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTH;
IIpeomemnvle pe3yrbmamot:
®* yMEHHE HaXOAWTh WH(OPMAIIMIO B PA3IMYHBIX UCTOYHHUKAX;
®  YMEHUE BBIIBUTaTh TUIIOTE3HI;
® [OHMMATh CYIIHOCTH AITOPUTMUYECKUX MTPEANTUCAHNI;
®  yCTaHABJIWBATh MIPUYUHHO-CJIEJACTBEHHBIC CBS3HU, TPOBOIUTH JOKA3aTEIbHbBIC PACCYKICHUS;
® yMEHHE WILIIOCTPUPOBATh M3yUeHHBIC TIOHITUS U CBOMCTBA (pUTyp;
®  0OCO3HaHHE 3HAYCHHUSI MAaTEMaTHKH JJIs ITOBCECIHECBHOM KHU3HHU;
®  pa3BUTHE YMEHHI pabOTaTh C MATEMATHUYECKUM TEKCTOM;
®  BbIpaXaThb CBOU MBICIIU C MPUMEHEHUEM MAaTEMAaTUYECKOU TEPMUHOJIOTHH;
® BiaaeHue 6a30BBHIM MOHATUHHBIM aIlllapaToM MO0 OCHOBHBIM pa3JieiaM COJICPIKaHMUS;
® [PaKTHUYECKH 3HAYMMbICE MAaTEMATHUUYECKHE YMEHHUS U HABBIKHM, UX MPUMEHEHUE K PEUICHUIO

MaAaTEMAaTHYCCKHUX 3aaa4.



Coaepsxkanue 3JIeKTHBHOTO Kypca 7 KJacca
AJITOPUTMBI H KOHCTPYKIMH

[TocTpoenue anroputMoB B 3a7jauax Ha nepenuBanus, nepemnpassl (1 ypok). [TonsTie 1auHbI
pabotel anroputma. (OOOCHOBaHME TIOCTPOCHHUS KOPOTKOTO alropuTMa B 3aqadyax Ha
B3BelBaHuA. IlocTpoeHne anropuTMOB MpHU MOMOIIM METOA0B: NMPUHLIUI KpaifHero, aHajIu3 ¢
KOHIIa, NpUHLUI Y3KuX MecT. [locTteneHHoe KoHcTpyupoBaHue. Meron pa3yMHOro Xoja.
Harnsgnas waaykinusa. Pemienre TOIOBOJIOMOK MeETOAOM ToinHOTO mepebopa. Ilomck Beex
pelIeHnit mocTpoeHneM mepedopHoro anroputma. Pernenune pedycoB: METOH OLEHKH; METOJ
MOJTHOTO Tepebopa, olleHKa+puMep B pedycax.

Jloruka

OcHoBHBIE Jornyeckue onepauuu. [lonsitue cyxnenus. Jlormueckne 3aKOHOMEPHOCTH.
[IpaBuna noruyeckoro BbIBOAA. [lOHSATHE MEMOYKH MPABHIBHO MMOCTPOCHHBIX JIOTMYECKUX
cyxnaeHuil. PemieHue 3a7ad mpu MOMOLIM ILIENOYKH JIOTHYECKUX BBIBOJIOB, IOCTPOECHUEM
JOTUYeCKUX Tabnuil. Meroa nojaHoro nepedopa B JIOTHYECKUX 3ajjadyax. 3a/laqM Ipo phllapei u
JDKELOB. 3aJauu, coJiepiKallie UCTUHHBIEC U JIOXKHbIE BbICKa3bIBaHUs. Jloruueckue BBIBOABI AJIs

3aJIaHHOT'O aJIrOpUTMa UJIn Ha60pa HpeﬂHHcaHHﬁ.

KomOunaTopuka
Meroa noctpoeHus iepeBa BO3MOXKHBIX BapuaHTOB. OCHOBHbBIE 3aKOHBI NIEPEUUCIUTEIBHOMN
KOMOWHATOPUKH: TPABWJIO CYMMBl M TpaBWIO TNpousBeneHus. TpeyrompHuk Ilackams kak

00001IeHne GopMyIT COKPAIIEHHOTO YMHOKEHHUS.

I'padsr
[Tonsatue rpada, ero 3nemMeHToB, BUALI rpad)oB, CTENEHb BEPUINHBI, MOJCYET Ynucia peodep.

Cas3HocTb. [Ipumenenue rpaoB K pelieHu0 KOMOMHATOPHBIX 3a/1ay.

Teopus uncen
Jenenune ¢ ocratkoMm. Pemienne 3amad, comepiKalllle ONPEINEICHUE JEJECHUS C OCTATKOM.

HO/I. HOK. Ilpu3naku nenumoctu Ha 2, 4, 8, 5, 10.

Harnsanas reomerpust
PaBenctBo ¢uryp. Mcnonb3oBaHue 3HaHMN O paBHBIX (GUTypax Uil PEIICHHUS pPa3HBIX
reOMEeTPUYECKUX 33/1a4 (3a/1a4u Ha pa3pe3aHue, CKiIeuBaHue u ap.). [[pakTHKo-OpUHTHPOBAHHBIE

3aJ1a4u.



TpeGoBanus K yPOBHIO NOATOTOBKH B KOHIIe 7 Kjacca

B pesynbrate wu3yuyeHHs NPOTrpaMMbl BIIEKTUBHOIO Kypca Ha NPOQHIBHOM YPOBHE

o0yyJarommecs: JOJKHBI:

3HAMb/NOHUMAMb

v/ 3HayeHHWEe MATEMAaTHYECKOW HAyKH JUIA DPEIICHHS 3a/aY, BO3HHMKAIOIIUX B TEOPHH M
MMPAKTHUKE, MIMUPOTY U B TO XKC BpPCMA OrpPpaHUYCHHOCTL IMMPUMCHCHHA MATCMATUYCCKHX
METOJIOB K aHaJIM3y ¥ UCCIIEI0BAHUIO IIPOLIECCOB U SBJIEHUI B PUPOJIE U OOIIECTBE;

v\ 3HaueHWEe NPAKTUKA M BONPOCOB, BO3HHUKAIOIIMX B CaMOW MaTeMaTUKe JJis
(GbopMUPOBaHUS U PA3BUTHUS MATEMaTHYECKOW HAayKW; UCTOPUIO PA3BUTHUS YUCIA, CO3TAHHUS
MaTeMaTUYECKOr0 aHaJIN3a, BOSHUKHOBEHUS U PA3BUTUSl TEOMETPUU;

v\ YHHBEpPCAIBHBIA XapakTep 3aKOHOB JIOTMKH MAareMaTHYECKUX PaCCyKICHHUM, WX
MIPUMEHUMOCTh BO BCEX OOJIACTSX YEIOBEYECKOM NESTENIbHOCTH; BEPOSITHOCTHBIA XapaKTep
Pa3JIMYHBIX IIPOLECCOB OKPYKAIOLIETO MUPA;

v CylmeCTBO IIOHATHA MaTEMAaTU4YCCKOI'O JOKa3aTCJIbCTBA, IMPUBOAUTH IMPpUMCPbI
JI0OKa3aTeJIbCTB;

v CyLIECTBO IOHATHUS AITOPUTMA; IPUBOJUTH IPUMEPHI AITOPUTMOB;

v/ Kak UCIOJIB3YIOTCS MaTeMaTudeckue (OopMyJibl, ypaBHEHUS ¥ HEPABEHCTBA; IIPUMEPHI UX
MPUMCHCHUA AJId PCIICHHUA MAaTCMAaTUUYCCKUX U IIPAKTUYCCKUX 3a/1a4,

v KakK MaTEMATHYCCKHU OIPECACIICHHBIC q)YHKHI/II/I MOTr'yT OIINChIBAThH PCaJIbHbIC
3aBUCUMOCTH; IPUBOJIUTH IIPUMEPBI TAKOTO OIHCAHMS;

v’ Kak TMOTpPeOHOCTH TNPAKTUKM MPUBEIM MaTeMaTHYECKyl0 HAyKy K HeO0OXOIMMOCTH
paciiipCHUs MOHATUSA YUCIIa,

v BEpOATHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEHN OKPYIKAIOILETO MUPA;

v\ CMBICI WJealu3alliK, MO3BOJIAIONIEN peIlaTh 3a/aud PeajbHOM JEHCTBUTENHLHOCTH

MAaTCMaTU4YCCKUMU METOJaMU, ITPUMCPLIL OIJ_II/I6OK, BO3HHUKAOMUX IIPpU UACAINU3aAlUHU.

I[lnanupyembie pe3yJibTaThl H3yYeHHsI IJIEKTUBHOT0 Kypca MaTeMATUKHU
B 7 Kj1acce
AJITOPUTMBI M KOHCTPYKIIUHA
Buinycknux nayuumes:
® pemiaTh 33724 HA TIEPEITUBAHUS, TIEPEIIPABHI;
®  OIICHWBATH JJIMHY PabOTHI ATOPUTMA;
® 000CHOBBIBATh OCTPOEHUE KOPOTKOTO aNTOPUTMA B 33]]a4ax Ha B3BEUINBAHUS;

® [IPUMEHATH UJIEH NTIOCTEIIEHHOTO KOHCTPYUPOBAHUA, METO Pa3yMHOIO X0/3;



® pemiaTh TOJIOBOJIOMKH METOJIOM IOJIHOTO Tiepedopa;

® HaxOJWTh BCE PEIICHUS 3a/1a4u;

® pemiaTh 33Ja49M HA MIOUCK peeHU pedyCcoB.

Buinyckuux nonyuum 603modiHcHocms.

® OBJIJICTh TPUEMAMU MTOCTENIEHHOTO KOHCTPYUPOBAHUS JJIsl PELICHUSI Pa3IUYHbIX 33]1a4;
® [IOHUMATh CYTh AITOPUTMA U CIIOCOOBI €T0 TIOCTPOCHUS;

® CTPOUTH AITOPUTMBI WU HAOOPHI MPEANUCAHUHN TS pEIICHUS TTOCTABICHHBIX 33]1a4;
® pa3BHUBATh AJITOPUTMUYECKOE MBIIILJICHHE.

Jloruka

Buinycknux nayuumes:

®  3amUCHIBATh MAaTEMATHYECKUE YTBEPIKICHHSI, I0KA3aTEIHCTBA B CHMBOJIBLHOM BUJIC;
®  CTPOMTH JIOTUYECKOE CYKICHHE;

®  CTPOUTH LIENOYKH JIOTHUECKHUX CYXIACHUII;

®  pemaTh 3aJa4M MPU MOMOIIHU LIETIOYKU JJOTUYECKUX BBIBOJIOB;

®  CTPOWTH JIOTHUYECKHUE TaOJIHUIIBI;

®  CTPOUTH JIOTUYECKHUE TUATPAMMBI;

®  jenaTh M 0OOCHOBBIBATH MOJIHBIHN epedop;

®  pemiaTh 3aJa4M MPO PHILIAPEH U JIKEIOB;

®  pemaTh 3a7a4M, COACPKAINE UCTUHHBIC U JIO)KHBIC BHICKA3bIBAHUSI.

Buinyckuux nonyuum 603modHcHocms.

® OILICHMBAaTh IPABUIBHOCTD CYXICHUHN C TOUKU 3PEHUSI MAaTEMaTHUYECKOM JIOTHKY;

® PpacMo3HaBaTh JOTHYECKU HEKOPPEKTHBIE PACCYKICHHUS;

® OBJIAJIETh TPHEMaMU NEPEBO/IA MPEIOKEHUHN C ECTECTBEHHOTO s13bIKa Ha (POPMATTLHBIN 1

o0OpaTHO;
® [IOHMMATh JIOTHUYECKUE 3aKOHOMEPHOCTH U MPaBHJIa JOTUYECKOTO BHIBOJIA;
® JenaTh JOTUYECKHUE BBIBOJIBI JIJISl 33JIAaHHOTO aIrOpUTMa WK Habopa MpeanucaHui;

® pa3BUBATH MPEACTABICHUEC O MaTeMaTHUIECKOH JIOTHKE U €€ POJIM B HAYKC N TCXHUKCE.

DJeMEeHThI KOMOMHATOPUKH

BblnyCKHuK Haydumcs:

® CTPOUTH JAEPEBO BO3MOKHBIX BAPUAHTOB;

® [PUMEHATH NPABUIIO TPOU3BEICHNUS;

® NPUMEHATH IPABUIIO CYyMMBI,

® pa3IMyaTh 3a1a4U Ha IIPABUIIO CYMMBI U IIPABUJIO IIPOU3BEIACHUS;

® TIPOM3BOJUTH U OOOCHOBBIBATH MOJIHBIN MEepedop;



pasjinyaTh 3aaa4u, rjiec Ba)KCH/HE BaXKCH MMOPAAOK NPCIAMETOB;

CTPOUTH TPeYyroybHUK [lackais.

BblnyCKHMK noydyunt 603mMOANCHOCNb !

MOHUMATh U Pa3INyaTh OCHOBHBIC TIPAaBUIIa KOMOWHATOPUKH;

IIPUMEHATH [I0JYyYCHHbIE 3HaHUS K 33/1a4aM KOMIUIEKCHOI'O XapaKTepa;

0000IUTh 3HaHHUA O (QOopMyslax COKPAaUIEHHOTO YMHOXEHHS 4Yepe3 OCMBICICHUE
3aBUCUMOCTEN B TpeyrojbHUKe Ilackans;

BBICTpauBaTh apryMEHTALMIO [IPU JI0Ka3aTeNbCTBE (B (hopMe MOHOJIOTA U TUAJIOTa);

pemath y4yeOHbIE W MPAKTUYECKHE 3alauyd, TPeOYIOLMX CUCTEeMaTHYeCKoro mepedopa

BapHUaHTOB.

I'pagul

Bbll’lyCKHMK Haywumcs:

OTIpeNIeNIATh CTETIEHH BEPIINHBI, Yncia peéoep;
UCTIOJIB30BaTh TEOPEMY O CyMMeE CTETICHEH BEpIIH;

pemaTh JOrMYCCKHUE 3aJa4n € ITIOMOIIBIO l"pa(l)OB.

Bbll’lyCKHuK noydunt 603mMOANCHOCNIb.!

MHTEPIPETHPOBATH 337a4l rpahuIecKH;
pa3BUBATh 3HAHUA O MPUKIATHOM XapaKTepe Teopuu rpados;

MPUMCHSATD 3HAHUS TCOPHUHU T pa(l)OB K PCIICHHUIO KOM6I/IHaTOprIX 3aJa4.

Teopus yncesn

Buinycknux nayuumes:

UCIIONB30BAaTh OINpPEETICHUE JIETICHHUS C OCTaTKOM;
ucnonb3oBath nousatus HOJl u HOK;

HCIIOJIB30BAaTh NMPU3HAKKU ACTIUMOCTH.

Bbll’lyCKHuK noJjiydunt 603MOICHOCNb.!

MPUMEHATH allapat TEOPUH YKCEN ISl pEHICHUS 3a/1a4 U3 Pa3IuIHbIX Pa3esioB Kypca;
HpI/IMCHSITB 3HAHUS U3 TeOpI/II/I YHUCCJII K pemeHmo YHUCJIOBBIX 3aa4,

pEIIeHs TPAKTUYECKUX 33]1a4 B TOBCEAHEBHOM 1 MPO(dHeCCUOHATBHOMN NeITeTbHOCTH C
HCIIOJIF30BaHUEM JICHCTBHI C YHCIIAMHU;

Ha OCHOBE 3HaHUU pazzena cTpouTh anroputMsl Juist HaxoxaeHuss HOK u HOJl, nenenus ¢

OCTAaTKOM, UCIIOJIb30BAaHHWA ITPU3HAKOB JACIIMMOCTH.

HarasinHas reomerpus



Buvinycknux nayuumces:
o HCIIOJIb30BaTh 3HAHUS O PaBHBIX (PUTYypax JJIsl PELICHHs pa3HbIX TEOMETPUUECKUX
3aja4 (3aJa4uu Ha pa3pe3aHue, CKJIeUBaHUe U Jp.);

hd HCIIOJIL30BATh 3HAHUS 00 yrjax i pCHICHUA IMMPAKTUKO-OPUHTUPOBAHHBIX 3a/1a4.

Buinycknux nonyuum 603mMoxicHOCMb.!
®* [OHMMAaTh IPUKIIATHOU XapakTep Teopuu rpados;

¢ NPHUMCHATH 3HAHUA TCOPUHU l"pa(bOB K pCIICHUTIO KOM6I/IHaTOpHBIX 3aJa4.



TemaTnyeckoe MIaHUPOBaHUe 7 Kiacce

Ne TemaTtuveckuii pa3aesl/ nepedyeHb ypoKkoB KoJu-Bo
4yacoB
Teopust unceJ 7
1 JleeHre ¢ ocTaTKOM. 1
2 Pemenue 3amay, copepkaiiue ornpeaeacHue IeIeHNUs C OCTaTKOM. 1
3 HO/l u HOK. 1
4 [Ipu3naku genumoctu Ha 2, 4, 8, 5, 10. 1
5 Permenue 3a1a4 Ha UCIIOJIB30BAHUE IIPU3HAKOB JIEIIUMOCTH. 1
6 YeTHOCTh ¥ HEUETHOCTh 1
7 [IpocTeie uncna 1
DJIeMeHTBI reoMeTpHust 12
8-9 [TpusHaku paBeHcTBa (puryp. HepaBeHCTBO TpeyrojibHUKA. 2
10-11 |3agaum Ha pa3pe3aHue U CKIeUBaHUE pa3nuyHbIX (puryp. IlepekpanBanue 2
IIOIIAEH.
12-13 | IlonsTue kBaxpatHoro kopHs. Teopema [Iugaropa. 2
14-16 | Pemenue npakTUYECKHUX 3a7a4 T€OMETPUIECKUMU MeTojaMu. PaccTosinue 3
MEXJly TOYKaMHU Ha KOOPJINHATHON IJIOCKOCTH.
17-18 |DnemeHTHI TpeyroyibHUKA (MearnaHa, OMCCEKTpHCa, BBICOTA, YEBHAHA). 2
Omnpenenenue u pacrno3HaBanue. [lnomaas TpeyronbHuka mno Gopmymne
I'epona.
AJITOPUTMBI U KOHCTPYKIHMHU 8
19-21 | ®opmanu3zanys TEKCTOBBIX MaTEMAaTUYECKUX 33]1a4: COCTABJICHHE 3




OyKBEHHOT'O BBIpa)KEHHSI I PELICHHUs 3a1a4d B OOILEM clTydae.

Pemrenne TecTOBBIX 3aaa4: NpOUCHTBI, COBMCCTHAA pa60Ta, JABWXKXCHUC.

22-24 |IlocTpoeHne anropuTMOB B 3a/ladax Ha MepesiuBaHus, ePEenpaBbl U 3
000CHOBaHHE MOCTPOCHHUSI KOPOTKOTO AITOPUTMa B 33/1a4ax Ha
B3BELIMBAHUS.
25-27 | Pemenue peOycoB pa3IMYHBIMU METOIAMH 3
Jloruka 13
28-29 | Metona nosHOTO TIepedopa B JTOTHYECKUX 3aavax. 2
30-31 | Meroxa nomHOTO TIEpebopa B JIOTHYECKUX 3a7adax. Pemenue 3amaq Ha 2
HENOYKH JOTHYECKUX BBIBOJOB MPU MOMOIIU JOTHUECKHUX TaOIHII.
32-33 | Pemenue 3aa4 Ha 1EMOYKH JOTHYECKUX BBIBOJIOB MPU TOMOIIN 2
JIOTUYECKUX TaOIuI] .
34-35 | BeickaspiBaHMs (B TOM YHUCJIE OOIIKME M YACTHBIC) U UX OTPHUIIAHUS, 3aKOH 2
HCKIIFOUEHHOT'O TPETHETO.
36-37 |IIpumepsl U KOHTPIPUMEPHI 2
38-40 | 3amaum, copeprKaliue UCTUHHBIC U JIO)KHBIC BHICKA3bIBAaHUS. 3a/1a4u TIPO 3
phILapeN 1 JKELOB.
KomoOunaTopuka 10
41 Merton oCTpOeHHUs 1epeBa BO3MOKHBIX BAPUAHTOB. 1
42-43 | PemeHue 3a7a4 NOCTPOCHUEM JIEpEBA BO3ZMOKHBIX BAPUAHTOB. 2
44-45 |OCHOBHBICE 3aKOHBl TEPECUUCITUTEIIBHOW KOMOMHATOPUKH: TPABUIIO 2
CYMMBI, IPABUJIO TTPOU3BEICHUSI.
46-47 |PemeHne  3amady Ha  OCHOBHBIE  3aKOHBl  [EPEUYUCIUTEIBHOU 2
KOMOWHATOPHKHU.
48 Tpeyronpuuk Ilackans xak o00oOmenue ¢GopMysn  COKpALIEHHOTO 1

YMHOKCHHA.




49-50 | Pemenue pa3nu4yHbIX KOMOMHATOPHBIX 3a7ad. 2

I'padsbr 7

51-52 |Ilonsitue rpada, ero 3JaeMEHTOB, BUABI TrpadoB, MOJACYET YHclIa pedep 2
(Jrextms).

53 CBSI3HOCT®. 1
54-55 |Ilpumenenue rpad)oB K peIICHUIO 3a/1a4. 2
56-57 | CucTtembl CUHUCICHUS 2

IHoBTOpEHue 11
58-59 | Pemenue 3agau no teme «Teopus uncen» 2
60-61 |Pemenue nornueckux 3amay 2
62-63 | Pemenue 3aaa4 1o teme «AJITOPUTMBI U KOHCTPYKIII 2
64-65 | Pemenue 3ama4d no TemMe « 3JEMEHTBI TE€OMETPUN» 2
66-68 | Pemenne 3amau o teme «KomOuHaTOprKka» 3

Jluteparypa nisi oOydyammiumxcsi: yvammuecs OOECHeuMBarOTCS WHIUBUAYATbHBIMU
KapTO‘IKaMI/I C 3a1aHUAMMU.
OcHoOBHAf JUTEPATYPA JUI VUHUTEJIA:

1. Komb6unartopuka. Bunenkun H. 5., Bunenkun A.H., Bunenkun [1.A. M:MITHMO, 2015 - 400 c.

2. Paccka3sl 0 MHOXeCTBaxX (5-e uznanue, crepeotunnoe) Bunenkun H. . M:MIITHMO, 2013 - 152 c.



10.

11.

Jlornueckue 3anaum (3-e, ucnpasnenHoe ) Packuna U. B., [lnons . 3. M:MIHMO, 2016 - 120
C.

Kak noctpouts npumep? (2-e, crepeorunuoe) lllanosanos A.B. M:MIIHMO, 2014 - 80 c.
B3BemmBaHus U aNropuTMBL: OT TOJOBOJIOMOK K 3amadaM (3-e, crepeotunHoe) Kuom K. A.
M:MIIHMO, 2014 - 104 c.

Henumocts 1 npocThie yucna. (3-e, crepeoruntoe). Cruones A.U. M:MIIHMO, 2015 - 112 c.
HecranpgapTHeie 3amaun mno wmaTeMartwke. 3agadd JIOrMYeckoro xapakrtepa. l[ankun E. B.
M:IIpocenienue, 1996. - 160 c.

HecrannapTaple 3aiaun mo mMaTemaruke. 3afgadu ¢ mensimMu uncnamu. [ankud E. B. UensOuHck:
Bsarmsn, 2005.- 271c.

HecranmapTHpie 3aHATHS MO Pa3BUTHIO JIOTMUECKOTO W KOMOWHATOpHOTO MbimuieHus. H. A.
Ko3znosckas. M:OHAC. 2007 - 176 c.

JleHWHTpaIcKKe MaTeMaTHYeCKUe KPYKKH: MocoOwe ansi BHekIaccHou pabotel. I'enkun C.A.,
Urenbepr U.B., ®omun J1.B. Uzn-Bo: Kupos: ACA, 1994 — 272 c.

baxxenoB M.M. 3amaum sl MIKOJBHBIX MaTEMaTHYECKHX KPYXKKOB: yuyeOHoe mocoOme. bakeHoB
N.N., ITopomun A.T"., Tumodeen A.1O., SxosneB B.Jl. CeikThiBKap: ChIKTHIBKapckuii yH-T, 2006 —
224 c.

JlonoIHNTENbHSA JUTEPATYPA JJIs VIUTEIA:

Kaxk pemaror HecranmapTHbie 3amauu (9-e, crepeorunHoe) Kanens-benor A.f., KoBampmku A.K.
M:MITHMO 2015 - 96 c.

Marematuka. Paiionnsle onumnuansl. 6-11 xmaccel. AraxanoB H.X., IMommunckuii O.K.
M:IIpocsemenue, 2010- 192 c.

COOpHHK OJIMMIHMAIHBIX 3a7a4 1o MateMmatuke (3-e uz., crepeorur.) ['opbaues H.B. M:MITHMO,
2013 - 560 c.

MockoBckue matemaruyeckue peratbl. Yacte 1. 1998-2006. baunkoB A. /., T'opckas E. C.,
I'ypoBuu.B. M. (coct.) M:MIIHMO, 2014 - 352 c.

MockoBckue Marematuueckue peratel. Yacts 2. 2006-2013. baunkoB A. /., I'opckas E. C.,

I'ypoBui.B. M. (coct.) M:MIIHMO, 2014 - 320 c.

MudpoBbie 0OpazoBaTe/ibHbIE pecypchl

CanTel JJIA 06yqafoumxc;1 U YUUTCIIA:

. http://problems.ru

http://allmath.ru



3. http://mmmf.msu.ru

4. http://www.mccme.ru

TexHu4eckoe ocHalleHHE KYpca: HOYTOYK, TPOEKTOP, IKPaH.



