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IHosicHuTEIBbHAA 3aAIIUCKA

PabGouass mporpamma kpyxkka «MarTemMaTHMka AJsi BCeX» COCTaBJICHA B
COOTBETCTBUU C TpeOOBAHUSIMU denepanbHOTO roCyJapCTBEHHOTO
00pa3oBaTeNbpHOTO  CTAaHIApTa BTOPOTO  TIOKOJIGHWS OCHOBHOTO  OOIIETO
oOpazoBanusi, KoHuenmuu QyHAaMEHTaIbHOTO Siapa COAECpXKaHUS  OOIIEro
oOpa3oBaHMs, TPUMEPHON TMPOTPaMMBI OCHOBHOTO OOIIEro 0Opa30BaHUS 10
marematuke(M.: MOH, 2005), ®enepanpHoro 3akoHa o0 oOpa3oBaHUH,
denepanbHOr0 TOCYAApPCTBEHHOTO  00pa30BaTENIbHOIO CTAaHAapTa OCHOBHOTO
oOmiero oOpa3oBaHMsI, YTBEPKIEHHOTO NMpPHKa30M MUHUCTEPCTBA MPOCBELICHUS
Poccum ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHuu  (deaepaibHOTO
roCyJJapCTBEHHOTO  00pa30BaTENIBHOTO  CTaHJapTa  OCHOBHOTO  OOIIEro
00pa3oBaHUS.

HanpaBJ/ieHHOCTH IPOrPaAMMBbI: €CTECTBEHHOHAYYHAS

MaremaTtudeckoe oOpa3oBaHre B CUCTEME OCHOBHOI'O 00IIIero oOpa3oBaHus
3aHMMACT OJIHO M3 BEIYIIMX MECT, YTO OIpeaelisseTcs 0e3yCIIOBHON MPaKTHIECKON
3HAYUMOCTHIO MaTEMaTHKH, €¢ BO3MOXKHOCTSMH B Pa3BUTUU U (HOPMHPOBAHHUH
MBIIIJICHUS YEJIOBEKa, €€ BKIAJOM B CO3JaHHC TPEJACTaBICHUH O HAYYHBIX
METOJaX TO3HAHMS JACHCTBUTEIBHOCTH. J[JI1 JKU3HU B COBPEMEHHOM OOIIECTBE
BRKHBIM SIBIIICTCS (POPMHUPOBAHUE MAaTEMAaTHUECKOTO CTHIISI MBIIUICHUS. Bemymmas
pOJIb  TPUHAIJICKUT MaTEeMaTHKe B  (POPMHPOBAHUU  AITOPHUTMHUYECKOTO
MBIIIJICHUSI, BOCIUTAHUU YMEHHM JEHCTBOBATH IO 3aJaHHOMY aJTOpUTMy U
KOHCTPYHpPOBATh HOBBIC. B Xoze pemieHus 3amad pa3BUBAIOTCS TBOpPYECKAs W
IpUKJIaJHAs. CTOPOHBI MbIIUIEHUS. Maremarnyeckoe oOpa3oBaHHE CIIOCOOCTBYET
ACTETUYECKOMY BOCIUTAHHUIO YEJOBEKA, MOHMMAHHUIO KPAaCOThI MaTeMaTHYECKHX
paccyXJIeHHH, pa3BUBaeT BOOOpakeHNe. 3HAKOMCTBO C HCTOPHEH BOSHUKHOBCHHUS
¥ Pa3BUTHS MaTeMAaTHYECKOW HAYKH IMOTIOJHSCT 3arac HCTOPUKO-HAYYHBIX 3HAHUN
IIKOJIBHUKOB. BBIOOp JaHHOTO HampaBiCHUS B paMKax MpeanpodribHON
MOJIFTOTOBKH 00YYaroNIuXcsl, BO-IIEPBBIX, O0YCIOBJICH TEM, YTO IIporpaMma uMeeT
IEIbI0 B HAyYHO — TOMYJSApHOW (OpME ITO3HAKOMHUTh HX C Pa3JTMYHBIMHU
HaAIPaBJICHUAMH TPUMCHCHHS MAaTeMaTHYEeCKUX B3HAHHWH, PO MaTeMaTHUKUA B
0011IeueTIOBEYeCKON JKM3HU W KYJIbTYype; OPUEHTHUPOBATh B MHUPE COBPEMEHHBIX
npodeccuif, CBA3aHHBIX C OBJAJEHHEM U HCIOJb30BAaHUEM MaTeMAaTHYCCKHUX
YMEHHA W HABBIKOB; BO-BTOPBIX, MPEIOCTABUTH BO3MOXHOCTH PACIIMPUTH CBOM
KPYTro30p B Pa3IMYHBIX O0JACTSIX MPUMEHEHHUS MaTeMAaTHKH, PEaIM30BaTh CBOU
WHTEPEC K MPEIMETY, MOJEPKaTh TEMAaTUKY YPOKOB.



AKTYaJIbHOCTh MPOrpaMMbl OOYCIIOBJIEHA BCEM BBIIICTIEPEUUCICHHBIM, a
TaK)Ke TeM, YTO OHA CIIOCOOCTBYET (hOPMHPOBAHUIO OOJIEE CO3HATEIHLHBIX MOTHBOB
YYEHHsI, COJICHCTBYET TMOJATOTOBKE YydYalIMXCi K MPOGUILHOMY OOY4YEHHIO,
OPHEHTHUPOBAHA HA PA3BUTHE JUYHOCTH, CTIOCOOHON YCIICIIHO MHTETPUPOBATHCS U
OBITH BOCTPEOOBAHHON B COBPEMEHHBIX yCIOBUSAX KU3HHU.

HoBu3Ha mnporpamMmbl COCTOMT B TOM, YTO JaHHAas MporpamMma JOCTATOYHO
yHUBEpCaJIbHa, MMEET OOJIbIIYI0 MPAKTUYECKYIO 3HAuYMMOCTh. OHa JOCTyIHA
oOyuaromumcs. HaunHats u3ydeHue nporpamMmbl MOKHO € JIFOOOW TEeMbI; Kaxaas
U3 HUX HMEEeT pa3BUBAIOIIYI0 HAIMPaBJICHHOCTh, a TakKXkKe IpeaycMaTpuBaeT
nuddepeHuauio Mo ypoBHIO MOATOTOBKH 00YUYarOIIXCS.

Ilengaroruyeckasi 1ej1eco00Pa3HOCTh MPOTrpPaMMbl OOBSICHSICTCS TEM, YTO OHA
coueTaeT B ceOc YyueOHBIH, pPa3BUBAIOMIMNA W BOCIUTATCIBHBIM AaCIEKTHI,
OpHEHTHpPOBaHA Ha ydanmxcs 9 kiacca, 3aKaHYMBAIOUUX KypC OCHOBHOM IIKOJIBI,
HAXOJSAIIUXCS HA TMOpore BrIOOpa mpoduisi o0yueHus, pacCuuTaHa Ha OJUH TO/I.
Bxotouenue B aHHYIO TpOrpamMmy MPUMEPOB U 3aJ71a4, OTHOCSIIUXCS K BOTIPOCaM
TEXHUKH, TMPOU3BOJCTBA, CEIHCKOTO XO3SAWCTBA, JIOMAITHETO MPUMEHEHUS,
yOeXKIal0T ydYaluxcs B 3HAYEHWW MATEMATHKU JUISl  Pa3IMdHBIX  cdep
YeJIOBEYECKON ACSITENbHOCTH, CIIOCOOHBI CO3/1aBaTh YBEPEHHOCTh B MOJIE3HOCTH U
MPAKTUICCKON 3HAYUMOCTH MaTEeMaTUKH, €€ POJIU B COBPEMEHHOU KYJIbTYypE.

Heapr mporpamMmbl — (QOPMHUPOBAHHE TPEACTABICHUS O MaTeMaTHKE KaK O
dyHIaMEHTAIBHON 00JIaCTH 3HAHWSA, HEOOXOJAMMOH ISl MPUMEHEHHS BO BCEX
cepax 00IIeUETOBEUECKON KU3HU; YIITyOJIeHHEe U PACIIMPEHUE MaTeMaTUYeCKUX
KOMIIETEHIIUW;,  Pa3BUTHE  MHTEIUICKTYaIbHBIX  CIOCOOHOCTEM  ydaluxcs,
000OIIEHHBIX YMCTBEHHBIX YMEHHI; BOCIUTAHWE HACTOWYMUBOCTH, WHUIIMATHUBHI,
CaMOCTOSTEIILHOCTH, CO3/JaHHME YCJIOBUH JUIA CaMOpeaM3alliy ydaluxcs B
npoiiecce yueOHOU EeATeIbHOCTH.

3agaum o0yyeHnus:

® paclIUpUTh TMpeACTaBiIeHHE O cdepax TMpPUMEHEHUS MaTeMaTUKH B
€CTECTBEHHBIX HayKaX, B 00JIaCTH TYMaHUTApHOM JEATEeIbHOCTH, UICKYCCTBE,
IPOU3BOJICTBE, OBITY;

® COBEpUICHCTBOBATh M YIUIYOJSATh 3HAHUS M YMEHHUS YYAIIUXCS C y4eTOM
WHIVMBUYaIbHON TPACKTOPUU O0YUYEHUS;

® VYHTH CHOCO0aM TIOWCKA 1EeNU JACSATENbHOCTH, IMOUCKa U 00padOTKU
uH(OpMAaINU; CHHTE3UPOBATH 3HAHMSI.

3agaum pa3BuTHs:

® CIIOCOOCTBOBAaTh PA3BUTHIO OCHOBHBIX IIPOIIECCOB MBIIUICHUSA: YMEHHUE
aHaJM3UpOBaTh, CpaBHUBATh, CHHTE3UPOBaTh, 000OIIATh, BBIICIATH
IJ1aBHOE, I0Ka3bIBaTh, OMIPOBEPTATH;



¢ DPA3BUBATb HABBIKU YCIICITHOT'O CaMOCTOATCIIBHOT'O PCIICHUSA HpO6J’ICMH;

3axauyn BOCIUTAHUA:

® BOCIWTHIBATH  AKTUBHOCTb,  CaMOCTOSITENIBHOCTb,  OTBETCTBEHHOCTb,
KyJbTYpY OOIICHMUS;

® CII0OCOOCTBOBATH q)OpMI/IpOBaHI/IIO OCO3HAaHHBIX MOTHBOB 06y‘1€HPIH.

B OCHOBY HaCTOHI]_[eﬁ nporpaMmbl  IMOJIOKCHBI  NEAAlOTMYE€CKHUE U
AUTAKTHYICCKUE MPUHIMNIIBI BApHUATUBHOT'O PAa3BUBAIOIICTO O6pa3OBaHI/I$II

JINYHOCTHO-OPHEHTHPOBAHHBIC MNPUHIUINBI: MPUHIMI AJANTHBHOCTH,
MPUHITAT Pa3BUTHUS; IPUHITATT KOM(POPTHOCTH Mporiecca 00yIeHHS.

KyJabTypHO- OpHeHTHPOBaHHbIEC IPUHUMIBI: IPUHIIUIT LIEJIOCTHOM KapTUHBI
MUpa;  OPUHIUN  LEJTOCTHOCTH  COJIepXaHus  00pa3oBaHMs;  HPUHIUIL
CUCTEMATHUYHOCTH; MPUHLUN CMBICIOBOTO OTHOUIEHHWS K MHUpPY; [PUHIUII
OpPUEHTUPOBOYHONW (PYHKIMM 3HAHWUW; TPUHIIMI OMOPbl Ha KYJbTYpy Kak
MHPOBO33PEHUE U KAK KYJbTYPHBIM CTEPEOTHIL.

JlesiTeJIbHOCTHO-OPUEHTUPOBAHHDbIE NPUHIMIBI: TPUHIUI  OOy4YeHUs
JEATEeIbHOCTH; MPUHIIMI YIPaBIIEMOro Iepexoaa OT JIEeITSIbHOCTH B y4COHOM
CUTyallUd K JIESITEIbHOCTHM B KU3HEHHOW CHUTyalluM; NPUHLMI Tepexofa OT
COBMECTHOM  y4eOHO-ITO3HABATEIbHONW  JICITCIHPHOCTH K  CaMOCTOSITEIbHOM
JEATeIIbHOCTH ydYaIerocs (30Ha OJMKaWIero pa3BUTHs); IPHUHIMII OMOPHI Ha
IPOIECChl CIOHTAHHOTO Pa3BUTHS, NPUHIOUI (OPMUPOBAHUS TMOTPEOHOCTH B
TBOPUYECTBE U YMEHUN TBOPYECTBA.

Bo3pacT o0yuarommxcs: npeaaraemas nporpaMma Kpyxka «Maremaruka s
BCEX» MpeAHa3HaueHa i 00ydaroumxcs 9 kiaccoB 0011eo0pa3oBaTeIbHBIX
yupexiennii (14-16 Jiet), ¢ yueToM BO3pacTHBIX BO3MOXKHOCTEH BOCIIPUATHS U
YCBOEHUS TEOPETUYECKOT0 MaTepraia U MPaKTUYECKUX 3aHITHI.

Cpoku peanu3zanmu: nporpamMmma paccuurtasa Ha 1 roxu.

Pexxum 3ansaTHii: paboyas mporpamma paccurntana Ha 34 ydeOHBIX Yaca: 3aHsATUS
npoxoaaT 1 pa3 B Hexe11o.

OTIMYUTEJBbHOH OCOOCHHOCTHI JAHHOM NpOrpaMMbl SBISIETCA TO, YTO OHA
paccunTaHa Ha OJHOBPEMEHHYIO paboTy C JeThbMU C pPa3HbIM ypOBHEM
MaTeMaTU4eCKOW MOATOTOBKH, PEIICHUE BBIACICHHBIX B MPOrpaMMeE 3a/1ad CTAHET
JIOTIOJTHUTENBHBIM ~ (pakTopoM (HOPMUPOBAHHS TIOJOKHUTEILHOH MOTHBAIMUA B
W3YYCHUU MATEMaTUKH, MMOHUMAaHUU €IWHCTBA MHUPA, OCO3ZHAHUH TIOJOKECHHS 00
YHHUBEPCAIbBHOCTH MaT€MaTUYEeCKUX 3HaHuWi. JlaHHas mporpamma UMeEET
PUKJIaHOE B 00pa30BaTeIbHOE 3HAYCHHE, CTIOCOOCTBYET Pa3BUTHIO JJOTHIECKOTO
MBIIIJICHHUS] yYalluXCs, HAMEYAeT W MCIOJb3yEeT WLENbIA PAN MEXKIPEIMETHBIX
CBSI3EM.



Mexanu3m peajiM3auuu NporpaMmbl

OOpazoBaTenbHBI  Mponecc  JETCKOro  OOBEAUHEHMS]  BKIIOYACT  TpHU
B3aMMOCBSI3aHHBIX HAIMpPaBJICHUS! — O0yYeHUE, BOCIIUTAHUE U PA3BUTHE.

YueOHnas aesitesbHOCTb. [Iporecc oOydyeHHs OpraHM30BaH W OCYIIECTBISETCS
nostanHo. OO0yueHHe HAUMHAETCS C MOCTAHOBKHU WLeJIH y YUYCHUKA U IPUHATUSA
NOCJIEAHUM 3TOM menu. ITocTaHOBKA LEMM MOYKET OCYIIECTBIATHCA IO-PAa3HOMY.
[lepBoHaYaJIbHO OHA MPEUMYLIECTBEHHO COCTOMT B IIPUBJICYEHHM BHUMAHUS U
NPEIJIOKEHHS] TOCIyIIaTh, MOCMOTPETh, IMOTpPOraTh U T. ., T.€. BOCIPHUHSATE.
BrocneacTBuM 1NOCTaHOBKA ILEJIM  YCIOXKHSAETCA 3aJaHUSIMU  pa3HOrO THIIA,
NOCTAHOBKOM BOMNPOCOB, 3aJlay MPaKTUYECKOIO M IO3HABATEIBHOTO XapakTepa,
BIUIOTh JI0 TBOPYECKHUX, T.€. LEIb OMNPEAEISIETCS COBMECTHO C Y4YallUMUCH.
[TocTaHoBka 1enu AOKHA YUYHUTHIBATH MPSIMbIE M KOCBEHHBbIE MOTPEOHOCTH U
MOTHBBI YYalIUXCSI — MPOSIBIEHUE CAMOCTOSITEIbBHOCTU Y PEOCHKA, CTPEMIICHHE K
CaMOYTBEPKIEHUIO Y MOJPOCTKA, JKaXK]a MO3HAHKSI HOBOTO U MHTEPEC K Mpolieccy
NO3HAHUSA Yy Ppa3BUTHIX Jrojeil. OpraHn3oBaHHOe BOCIPUSITHE HOBOW
HHpopMannu U ee ocMbicideHne. Bocnpusitie opraHu3yercs pasHbIMHU IMyTSIMU
IPU OJTHOBPEMEHHOM WJIM TMOCJIEIYIONIEM BBEACHUM MOJyYeHHOU HHGOpMAIUK B
CBS3M C YyXe W3BeCTHbIM. [Ipu 3TOM opraHuzanuss HOBOM HMH(OpPMALMM MOKET
ObITh Ppa3MYHON: MpPENbSBICHUE KOHKPETHBIX (PAKTOB C TMOCIEAYIOIMIUM HX
0000ITIeHHEeM, PACKPBITHE OPHUEHTUPOBOYHOM OCHOBBI JCHCTBHM, OOBICHEHHE
OPUHIMIA, JIEKANIEr0 B OCHOBE M3Yy4aeMOro COJEP)KAHMs, JIBH)KEHHE OT
00001IeHNs K yacTHOMY. 3akpenJjienne uHpopManuu. Ecnu HyXHO o0ecneduThb
3alIOMUHAHUE KaKoro-imbo ydeOHOro TeKCTa WM JEUCTBUA, TO MPAMOE
BOCIIPOU3BEJACHUE M YOPAKHEHUS CIy’KaT TOJbKO 3akperieHuto. llocie
NpeAbsIBICHUST HOBOIO  y4eOHOTO  MaTepuaiga HEoOXOAUMO  O0OECHeyuThb
yrayoneHHoe oco3HaHue ero. OHO JOCTUTaeTcsl BBIIOJHEHWEM 3aJaHui Ha
OPUMEHEHUE TMOJYYEHHBIX 3HAHUM B CYIIECTBEHHBIX JUISI HUX CHUTYalMsX.
CaMocCTOsITENbHO WM C MOMOIIBIO YUUTENS MPUMEHSS 3TU 3HAHUS, 00ydaeMbli
pacuIMpsieT CBO MH(OpPMAIUIO, OCMBICIIMBAET 3HAHUS C PA3HBIX CTOPOH, YUHUTCS
coco0aM TMPUMEHEHHS OSTUX 3HAHUM M ycBauBaeT OOOOIIEHHBIE CIOCOOBI
JESTeIbHOCTU. DTall MPSMOro 3aKperyieHus: B (popMe BOCIPOU3BEIEHUS 3HAHUH U
JeHCTBUIM MOKET ObITh 3aMEHEH PELIEHUEM MPOOJIEMHBIX 33]a4, TOCTPOECHHBIX HA
U3y4EHHOM Marepuaine. B 3ToM ciyyae HapaBHE C 3aKpeIUIEHUEM MaTepuasa
OPOUCXOAUT  (OpMHUpOBAHME  WJIM  OOOralleHWe  OMbITa  TBOPYECKOU
nestenbHocTH. IIpoBepka m 0000menne 3Hanmi.  CoOBpPEMEHHBIM Ipolecc
o0yueHUsI MpeanojaraeT CUCTEMAaTHYECKOe, TNepuoanueckoe o0oO0IIeHue
U3YYEHHOr0 Marepuaja Mo TeMe, pas3ienly, Kypcy, MEeXIPeIMETHBIM BOIPOCAM.
3HaueHHEe Takoro oOOOIIEHHS COCTOMT B TOM, YTO OHO BBOJMT 3HaHHSI B Ooliee
HIMPOKYI0 CHUCTEMY, IOMOTaeT ydYalluMCs MPOHUKHYTh B OOIILYI0 HAay4YHYIO
KapTUHY MUpa, IpUOIMKaeT K MOHUMAaHUI0 MUPOBO33PEHUYECKUX MTpolaeM. BaxkHo
HE CTOJIbKO TpHUBJeYeHUE (AKTOB M3 Pa3HbIX HAYK IS WIUIIOCTPALMHU OOIIMX
MOJIOKEHHUH, CKOJBKO IMOKa3 OOIIHOCTH TEOPETUYECKOTO OOBSICHEHUS OOBEKTOB,



HN3y4aCMbIX C pPa3HbIX CTOPOH H pa3sHbIMU MCTOdAaMH, O6IHHOCTI) MCTOJOB H
IIponccca MMOo3HaHuA B pa3HbIX HAYYHBIX JUCHHUIIIIMHAX.

3aHATUS HA  KaXAOM  JTane MOpoOBOJATCA B TIpylIe, BO3MOXKHBI
UHIUBUIYAJIbHBIE KOHCYJbTAIIMHU, TPYNNbl (POPMUPYIOTCS MO BO3PACTy. 3aHSATHE
npeanonaraer paz0op 3agaHuM Uil  CaMOCTOATENbHOM pabOThl, H3JI0KEHUE
yuuTesneM (MId MOATOTOBIIEHHBIM yYalllUMCs) HOBOIO MaTepuasa, MPakTUKyM 10
pemieHnto 3amad. [lpy M3y4yeHUWH OTHAENBHBIX TEM BO3MOXHO HCIOJb30BAHUE
npoOeMHO-TIOUCKOBOTO  MeTona. [lpm  mombope MpakTUYECKUX — 3aJlaHui
UCIIOJIB3YIOTCS TIPHUHIIMIBI pa3HOypoBHEro oOydeHusi. Ilo HeKkoTopsIM Temam
Kypca 00y4Jaromuecs: TOTOBSIT MUHU-IIPOEKTHI.

BocnuThiBawmas  JesiTeJIbHOCTb. Vcxoms W3  TPHOPUTETHBIX  CPEICTB
BOCITUTATEIPHOTO BO3JICUCTBHS, B 00pa30BaTEIBLHOM IIPOIECCE HCIOJIB3YIOTCS
Takue QOpMbl Kak crogecHo-nocuveckue (becemga, MUCKyccusi, KOH(pEpEeHIHs),
mpyoosvie (COBMECTHAsI WU WHIWBHIyalbHas ICATEIHLHOCTH, HANpPaBJICHHAS Ha
pa3BUTHE KOMMYHHMKATHBHBIX M BOJICBBIX KadeCTB JIMYHOCTH), UepOBble
(MHTEJUIEKTyaJIbHBIE WTPBI, KOHKYpchl). Clelyer OTMETHUTh, YTO JEATEIhHOCTh
TIe/1arora OCyIIeCTBIISICTCS TPH CHCTEMAaTHICCKOM B3aUMOJICHCTBUHN C POTUTEIISIMU
0o0yJarommxcs.

PasBuBawmasi 1eATeJIbHOCTb HEMOCPEICTBEHHO WHTETPUPOBAHA B MPOIECC
00yuYeHHUsI U1 BOCITUTAHUSI U SIBIISIETCS] MX 00s3aTEIBbHON COCTaBIISIONICH.

Oxunaembie pe3yJibTaThl

Obyuarowguecst O0NHCHbL 3HAMD
® KakK HCIOJIb3YIOTCS MaTeMaTHIecKue (hOpMyJIbl, ypaBHEHUS U HEPABEHCTBA;
MPUMEPBI UX MTPUMEHEHUS ISl PEIICHUS MAaTeMaTHICCKUX U TIPAKTHICCKUAX
3aadq;
® KaK MaTEMaTHUYECKU OIpeCIICHHbIE (PYHKIIMU MOTYT OIMUCHIBATH peajbHbIC
3aBUCUMOCTH; TIPUBOJIUTH TPUMEPHI TAKOTO OMTUCAHUS;
METOJIbI PEIICHUS YPABHEHUH U HEPABEHCTB C MOIYJISIMU, TApaMeTPaMu;
METO/Ibl PEIICHUS JIOTHYECKHX 3a]1a4;
TEXHOJIOTHH PEIICHUS TEKCTOBBIX 3a7ad;
AJIEMEHTapHbIE IPUEMBI TTpeoOpa3oBanus rpadukoB PyHKITHI;
MIPUKJIATHBIC BOBMOXHOCTH MaTEMAaTHKU;

Obyuarowuecst O0NHCHbL YMEMb !
® OCYIIECTBIISATH UCCIIEIOBATEILCKYIO ACSITETLHOCTD (TIOUCK, 00paboTKa,
CTPYKTypUpOBaHHE HHPOPMAITUHU, CAMOCTOATEIHLHOE CO3/TaHUEe CITIOCOO0B
penieHust mpo6IeMbl TBOPUECKOTO U IIOMCKOBOTO XapaKkTepa).

® pellaTh ypaBHEHUS U HEPABEHCTBA, COAEpPIKALUE IEPEMEHHYIO 10T 3HAKOM
MOy JISL;



o CTpOUTh Tpaduku QYHKIHHI, COASPIKANTUX MOTYIb;
S®TIPUMEHSTh METOJ] MAaTeMAaTHYECKOTO0 MOJCIUPOBAHUS TPU PEIICHUU
TEKCTOBBIX 33714,
e peraTh JJIOTHISCKUE M KOMOMHATOPHBIC 3a/1a4H;
®ICTIOJIb30BaTh TMPUOOPETCHHbIE 3HAHUS U YMEHUS B TPAKTUYECKON
JESATETPHOCTH W TIOBCEAHEBHOM >KU3HU JUISA: BBITIOJIHEHHS] PACUYETOB I10
dbopmynam, coctaBieHHus (OPMYI, BBIPAKAIONUX 3aBHCHMOCTH MEXIY
pEaTbHBIMUA BETMYMHAMHY; HAXOXKICHUS HYXHOU (HDOPMYJIBI B CIPABOYHBIX
MaTepHaiax; MOJCITUPOBAHUS MPAKTHUYCCKUX CUTyaIlud W HCCICIOBAHUS
MOCTPOSHHBIX MOJIEICH C MCIOJIL30BAHMEM alapaTa ajareOphl; OMMCaHUs
3aBUCUMOCTEH MEXIy (PU3NYECKHUMH BEIMYUHAMH, COOTBETCTBYIOIIMMH
dbopMyIamMu P UCCIIETOBAHUN HECIIOXKHBIX TTPAKTUICCKUX CUTYAIIHH;
Hocmuenymul credyrowue yeau 6OCRUMAHUS U PA3BUMUS TUYHOCU. OCOZHAHHAS
MOTHBAIMS  TO3HAHWS, AaKTUBHOCTh, HAaCTOWYHWBOCTH, OTBETCTBEHHOCTH,
CaMOCTOSITENIbHOCTh, PACIIUPEHHE KPYyro3opa, TMOJIOXKUTEIbHAsS JIWHAMHKA
Pa3BUTHUS MIPOIECCOB MBITIICHUSI.



Coaepxkanue nporpaMmmsl

Conepxkanue Kypca
Yucna, uucnoswle sviparxcenus, npouenmel (3 uaca).

Harypanbuble uwncna. Apudmernyeckue JIEUCTBUA  C  HaTypallbHBIMU
yucinamu.  CBoiicTBa apu(pMeTUUYECKUX ACUCTBUH. J[eMMMOCTh HaTypajbHBIX
yucen. Jlenurenu u kpatHele yucina. Ilpusnaku genumoctu Ha 2, 3, 5, 9, 10.
Henenue c¢ ocrtatkoM. IIpoctele umcna. PazmoxkeHue HaTypaJbHOTO  4HCIIA
Ha TMpOCThle MHOXUTENW.  HaxoxneHue HOK, HOJI. OObikHOBEHHBIC
IpoOu, AeUCTBUS ¢ OOBIKHOBEHHBIMU JIpoOsMHU. [lecsaTuunbie npoOu, TEeHCTBUS C
JNECATUYHBIMH Apo0sMu. [IpuMeHeHue CBOWCTB AJisl YOPOIIECHHS BBIPAXKECHUM.
ToxnectBeHHO paBHbIe BbIpakeHUA. [Iponentsl. HaxokIeHune IpOLEHTOB OT
YHUCJIa U YKCIia IO IPOLIEHTY.
bykeennwvie eviparxcenusn (luac).

Bripaxxenus C TMEPEMEHHBIMU. ToXIeCTBEHHbIE npeoOpa3oBaHus
BBIPDQXKEHUN € TMEPEMEHHBIMHU. 3HAYEHUE BBIPAXKEHUMN MIPU U3BECTHBIX YMCIOBBIX
JAHHBIX TIEPEMEHHBIX.

Ilpeoopaszosanue ewvipasicenuii. Dopmynvl  COKPAULEHHO20  YMHOMNCEHUSL.
Payuonanvnvie opoou (3uaca).

OnHouneHsl U MHOTO4YIEHbl. CTaHIAPTHBIM BHUJ OAHOWIEHA, MHOTOYIECHA.
Kospduumnent opnounena. CreneHb oOAHOUJIEHA, MHorowieHa. JledcTBusi ¢
OJHOWICHAMM W MHOTO4YJIeHaMHu. Pa3ioxkeHue MHOrowieHa Ha MHOXKHUTENH.
®dopmyiibl cokpamnieHHOro ymHokeHHs. CrnocoObl pasiiokeHUs: MHOTO4YJIeHa Ha
MHOXHTENU. PanuonanpHbie apoOM W MX cBoicTBa. [lomycTumble 3HauYeHUs
NepeMEHHBIX. TOXEeCTBO, TOXKJIECTBEHHbIE MPEoOpa30BaHUs PAIMOHATBHBIX
TpoOeii.

Crenenp ¢ menslM MOKa3aTeneM W UX CBoMcTBa. KOpeHbp n-oMl CTEneHH,
CTENEHbh C PalMOHAJIbHBIM IMOKA3aTEJIEM U UX CBOMCTBA.
Ypasuenua u nepasencmea (3 uaca).

JluHeiiHble ypaBHEHUS] C OAHOM TmepemMeHHoW. KopeHb ypaBHEHUS.
PaBHOCubHBIE ypaBHeHUA. CUCTEMBl  JIMHEHHBIX YPaBHEHHUM. Meroubl
peleHus CHUCTEM YPAaBHEHUM: TOACTAHOBKH, METOJ  CJOXKCHUS,
rpaduueckuii  meron. KBagpataele ypaBHeHus. HemomHoe — KBagpaTtHOE
ypaBHeHue. Teopema Buera o kopHsix ypaBHeHusa. HepaBencTtBa ¢ omHOM



nepemeHHoi. Cucrema HepaBeHCTB. MeTOAbl PELICHHsS HEPABEHCTB U CUCTEM
HEPaBEHCTB: METO]l UHTEPBAJIOB, rpapuuecKuil METO/I.
Ilpocpeccuu: apugpmemuueckasn u ceomempuueckasn (3 uaca).

Yucnosble nocieaoBaTeabHOCTU. ApudmeTndeckas nporpeccus. PazHoctsb
apupmerndeckor mporpeccur. dopmyna n-oro uieHa apudMeTHUECKOU
nporpeccun. dopmysna CcyMMbl N-WIEHOB  apu(PMETHUYECKOM  MPOrpecCUu.
I'eomerpuyeckas mnporpeccus. 3HaMEHATEIb T€OMETPUYECKON MPOrpecCUu.
dopmyna n-oro 4wieHa IeOMETPUYECKOW Imporpeccun. Popmyna CyMmbl n
YJICHOB r€OMETPUYECKOU IIPOTPECCHUH. Cymma OeCKOHEYHOU
T€OMETPUYECKON ITPOTPECCHH.

Dyukyuu u cpaguxu (3 uaca).

[Tonsitue Qynkuuu. ODynkuumsa U apryMeHT. OOnacTe omnpeneneHus
¢bynkuuu. OOnacte 3HaueHudd ¢yHkuuu. I'padux Pynkunuu. Hymm QyHkmum.
OyHkius, Bo3pacrawolias Ha orpe3ke. DyHkuus, yObIBaromas Ha OTpeE3Ke.
Jluneitnass QyHkius u ee cBoWcTBa. ['paduk nuHEHHOW QYHKIMU. YTIOBOU
kodbdumment ¢ynkuuu. OOpaTHO mpomopuUUOHANBHAS  (QYHKIUS U ee
cBoiictBa. KBampatmunas ¢QyHkimuss u ee cBoiictBa. ['paduk kBampaTuaHOU
¢ynkunu. CreneHHas (QyHkuus. YerHas, HewyeTHas (QyHkuusa. CBoilcTBa
YEeTHOM W HEYETHOM CTeneHHbIX (QyHKUMA. ['paduku creneHHbIX (yHKUUM.
Urenue rpadukoB QyHKIUH.

Texcmoewie 3a0auu (3 uaca).

TexcroBble 3ajaud Ha JBIKEHHE M CHOCOOBI  pelieHus. TeKCTOBbIe
3a/1a4¥ Ha BBIUMCIICHHE OO0beMa pabOThl M CMOCOOBI MX pelieHui. TeKcToBBIE
3a/layd Ha MPOLEHTHOE COJAEpP’KaHME BELIECTB B CIUIABAX, CMECSAX M pacTBOpax,
CIOCOOBI PEIICHUS .

Inemenmovt cmamucmuKku u meopuu geposamuocmeii (2uaca).

Cpennee apupmMeTu4ecKoe, pa3max, wmoja.  Menuana, KaK
CTaTUCTUYeCcKas Xapakrtepuctuka. COOp ¥ rpynnupoBKa  CTaTUCTUYECKHX
JTAHHBIX. Mertonabl pelieHus KOMOMHATOPHBIX 3amad:  mepebop
BO3MOKHBIX BApUAHTOB, JIEPEBO  BApUAHTOB, MPABWIO YMHOXKCHHS.
IlepecTtaHoBkH, pa3melieHus, codeTraHus. HavanbHble CBEICHUS U3
TEOpUU  BeposiTHOCcTeH. BeposTHOCTh ciywaitHoro coObitus. CroxeHue u
YMHOEHNE BEPOATHOCTEM.

Tpeyzonvnuku (3 uaca).

Bricota, meauaHa, cpenHsis JMHUA TpeyroiabHuka. PaBHOOeIpeHHBId U
PaBHOCTOpPOHHUM  TpeyrojbHUkW.  [lpu3Haku  paBeHcTBa HW  MOa00US
TPEYroJbHUKOB. Pemenue  TpeyrosbHHKoB. CyMMa YIJoOB TpeyroJbHHUKA.
CBoiicTBa TNPSMOYTONBHBIX TpeyroabHUKOB. Teopema Iludaropa. Teopema
CHUHYCOB M KOCHHYCOB. HepaBeHCTBO TpeyroiapHUKOB. [101maae TpeyrojibHUKa.



Mmnozoyzonvenuku (2 uaca).

Buagelt  MHOroOyrojgbHHUKOB. [Tapayutenorpamm, ero CBOWCTBA U
npusHaku. [lnomans mapamtenorpamma. Pom0O, mpsSMOYroJbHHK, KBaipar.
Tpaneuus. Cpennsis nuHus Tpaneuuu. [lmomane Tpaneuuu. [IpaBuiibHBIE
MHOTOYTOJIbHUKH.

Oxpyscnocms (2 uaca).

KacarenpHas K OKpY>XHOCTH u ee cBoiictBa. LleHTpanbHbIN u
BIMCAHHBIN yribl.  OKpYKHOCTb,  ONHCAHHAs  OKOJIO  TPEYroJbHUKA.
OKpy’>KHOCTb, BIHCAaHHasg B TpeyroibHUK. [lnuHa okpyxHocTu. [lnomans

KpyTa.
Pewenue mpenupoeounvix eapuanmosé u 3a0QHUI U3 OMKDPbLIMOZ0 OAHKA

3a0anuit OI'9 (6 uacos).

YyeOHO-TeMaTHUYeCKOE IVIAHMPOBAHHE

Ne Tema 3aHsATHA KosauuecTBo
4acoB
Yucia, Ynca0BbIe BHIPAKEHUS, IPOLEHTbI 3
1 Apudmernueckne JACUCTBUS € HATypaJbHBIMU 1

yuciamu. CBOMCTBa apu(PMETUIECKUX JICHCTBHIMA.
Jenurenu u kpatHele uncna. [IpusHaku genuMocTu Ha
2, 3,5, 9, 10. PaznoxxeHne HATypaJIbHOTO YHUCIIa
Ha MPOCTHIC MHOXKHUTEIH.

2 JleicTBUSI ¢ OOBIKHOBEHHBIMU M ICCATUYHBIMU IPOOSIMHU

3 ITpouenTel. HaxoxaeHne npoLeHToB OT YKUCIa U Yucia
10 IIPOLICHTY.

BykBeHHbIE BbIpaKeHUsI

4 Bripaxxenuss ¢ nepemMeHHbIMU.  TOXIECTBEHHBIE 1
npeoOpa3oBaHus BBIPAKEHUNW € TEPEMEHHBIMH.
3HaYeHUE BBIPAXKEHUM MPU U3BECTHBIX YUCIOBBIX
JIAHHBIX TIEPEMEHHBIX

IIpeoOpa3oBanue BbIPAKCHUH. Dopmy.ibl 3
COKpPAIleHHOI0 YMHOKeHusl. PanimoHajibHbIe Apoou
5 OnHouneHbl WM MHOTO4WIEHbl. CTaHIAPTHBIA BHJ 1

onHouleHa, MHorowieHa. KosdduuueHnt ogHowIeHA.
CreneHp  oAHOWICHA, MHOTrouwileHa. JlelcTBUS C

OJTHOWJICHAMHU u MHOTOYJICHAMM. Paznoxenue
MHOTOYJIEHa HAa MHOHTEJIU.

6 dopmynbl  cokpareHHoro  yMHOXeHus.  CrocoObl 1
Pa3IIOKEHUS MHOTOYJICHA Ha MHOKHTEIIH.

PaunonansHele poOu M ux cBoiicTBa. JlomycTumeie
3HAYEHUS TEepEeMEHHBIX. TOXIEeCTBO, TOXKIECTBEHHBIE




peoOpa30BaHusl palIMOHAIBHBIX APOOEH.

Cremedp C [edbIM IIOKAa3aTeJdeM M HX CBOWCTBA.
Kopenp n-oii cTeneHw, CTENEHb C PalUOHAIbHBIM
OKa3aTeJEM U UX CBOMCTBA.

YpaBHEeHUS M HEPABEHCTBA

JluHelinple ypaBHEHMST C OJHOM IIEPEMEHHOMU.
Kopenp  ypaBHEHUs. PaBHOCWIIBHBIE  ypaBHEHWUS.
CucteMbl  JIMHENHBIX YPaBHEHUM. Metoapl
pELICHUsT CHUCTEM YPaBHECHMUM: IIOJICTAHOBKU, METOJ
CIIOKCHHMS, TpaUIeCKUii METO/I.

KBanparaeie  ypaBHeHusa. HemomHoe — kBagpaTHOe
ypaBHeHue. Teopema Bwuera 0 KOpPHAX ypaBHEHHS.

10

Hepasencrsa ¢ omgHOM nepeMmeHHOM. Cucrema
HEpaBEHCTB. MeETOJbl pElIeHHUs] HEPAaBEHCTB U CHCTEM
HEPaBEHCTB: METOJ MHTEPBAJIOB, I'pa)UuECKHUil METO/I.

IIporpeccun: apudpmernyeckass 1 reOMeTpUYECKasA

11

Yucnossie MocJieIOBaTeIbHOCTH. ApudmMeTrueckas
nporpeccus. PasHocTh  apu(METHUYECKON MPOrpeccHi.
®opmyna n-oro uieHa apupMETUYECKONH MPOrPECCHH.
dopmyna CYMMBI N-4JEHOB apupMeTHIECKON
IIPOTPECCHH.

12

I'eomerpuueckas IIPOTPECCHS. 3HaMEHATEIb
reoMeTpudeckon mnporpeccun. dopmyna n-oro wieHa
reoMeTpuuecKkor Tmporpeccuu. Popmyna CyMMbl  n
YJIEHOB  T'€OMETPUUYECKOMN nporpeccun.  Cymma
OCCKOHEUHOM Te€OMETPUUECKON MPOrPECCHUH.

13

Pemenne tectoBuIX 3amanuii. Yacts 1

[e—

DyHKIMH U TPaPUKH

14

[Tonsitne  dyHKIUM. OO6nacte  ompeneneHus
bynkuun.  OOnacte  3HaueHud QyHKIUU. [paduk
¢ynkunu. Hynu ¢pyskumu. @yHKUus, Bo3pacraromas Ha
orpe3ke. DyHKIMs, yObIBarouiasi Ha OTpE3Ke.

15

Jluneiinas  QyHkmus u ee  cBoiictBa. ['paduk
JIMHEUHOU GyHKUIHUU. Yrnosoii ko3 hULMEeHT
¢bynkuuu. OOGpaTHO MPOMOPUUOHANIBbHAS (YHKIHUS U €e
cBoiictBa. KBaapaTtuuHas QyHKUMS M €€ CBOMCTBA.
I'paduk kBagpaTHIHON (HYHKIIHH.

16

Crenennast Qyukius. YerHasi, HeueTHas (QyHKIHSL.
CBolicTBa YE€THOW W HEYETHOW CTETECHHBIX (DYHKIIHIA.
I'padpuxu crenenuvix Gyuknumii. UYUtenwe rpadukoB
(b YHKITUH.

TexkcTOBbIE 3agavun

17

TekcToBEIE 3aJa4Yd  Ha JIBIDKEHUE A CIIOCOOBI




pelIeHus

18

TexcToBbIE 3a7]a9l HA BBIYHCICHHE O0BemMa pPabOTHI |
crocoObl MX pEHICHHUM

19

TexcToBble 3aaud Ha MPOLEHTHOE COJEp KaHHE
BEILIECTB B CIUIaBaX, CMECSIX M pacTBOpax, CHOCOOBI
pElIeHHUS

DJIeMEHThI CTATUCTUKH U TEOPUHU BEPOSITHOCTEM

20

Cpenuee apupMeTHIECKOe, pasMax, moja.
Menuana, KaKk  CTaTHCTUYECKas XapaKTEPUCTHUKA.
CO6op u rpynmupoBKa CTaTUCTUYECKUX  JAHHBIX.
Mertoubl pelieHus KOMOMHATOPHBIX 3a7ay:
nepedop BO3MOYKHBIX BAPUAHTOB, JIEPEBO
BAPUAHTOB, MPABUJIO YMHOXCHMUSI.

21

IlepecTanoBky, pa3MeleHus, COYETaHUs.
Havanbnbie CBEICHUS W3 TEOPUU BEPOATHOCTEM.
BepostHocth  ciaydaitHoro coObitus. ClioKeHHe |
YMHOKEHUE BEPOSITHOCTEN

TpeyrojabHukn

22

BricoTa, Menuana, OucceKkTpuca, CpeIHss TNHUS
TpeyroJibHUKa. PaBHOOEIPEHHBIN U paBHOCTOPOHHUN
TPEYTOJIbHUKHU. .

23

[IpsimoyrounbHbIi TpeyroiabHUK. Teopema Iugaropa.
[Ipu3HaKku paBeHCTBA U MOJI00MS TPEYTOJIbHUKOB.

24

Teopema cuHycOoB UM  KocuHycoB. HepaseHcTBO
TPEYTOJAbHUKOB. [1110111a16 TPEYrOJIbHUKA.

MHOroyroJbHUKHA

25

Bunet  mHoOroyronenukoB.  [lapamienorpamm, — ero
CBOWCTBA W mnpu3Haku. Ilnomaae napamienorpamma.
PoM0, mpsMOyTONBHHUK, KBajparT.

26

Tpaneuuss. Cpeansiss  auHus  Tpanenuu. Iliomans
Tpaneuny. [IpaBuinpHbIE MHOTOYTOJIBHUKH.

OKpYKHOCTh

27

KacarenbHas K OKpPY>XHOCTH U €€ CBOMCTBA.
IleHTpanbHBII ¥ BIMCAHHBIA  YTJIBI.

28

OKpYy>XHOCTb,  ONHUCaHHAs  OKOJO  TPEYroJbHHUKA.
OKpYy>XHOCTb, BIIMCaHHAas B TpeyrojbHUK. JlinHA
OKpykHOCTH. [Imonians kpyra.

29-34

Pemienne TPpeHUPOBOYHBLIX BAPMAHTOB U 3aJaHUM U3
OTKPbITOro 0anka 3axanuii OI'9

HUToro

34




MeTtoauueckoe odecneyeHue MporpaMmabl
1. Ycnoeusn peanusayuu npozpammor

MamepuaﬂbHo—meXHuquKoe obecneyenue: KOMIIBIOTCP, HMHTCPAKTUBHAA OO0CKa,
IIKOJIbHAA JOCKA, MHCTPYMCHTHI JIA BBIIIOJITHCHUA I'COMCTPUICCKUX HOCTpOCHHﬁ.

Vuebnwiii kabunem: CTaHAAPTHBIM y4eOHBIM KaOWHET 00IIe00pa30BaATEIHLHOIO
YUPESKICHUS, OTBEYAIOIMIUN TpeOOBAaHUSAM, TMPEABABISIEMbIM K IIKOJIHHBIM

kabuneram (cM. CanutapHo-anuaemuonorunyeckue npasuia CaunlluH 2.4.2.1178-
02).

Opeanusayuonnvie ycio6usa: KOJIMYECTBO YACOB 3aHATHM B Hemenwo — 1
KOJIMYECTBO yyauuxcs B rpynne — 12—-15.

2. Cnucok aumepamypol

Jumepamypa ona yuumens:

1. Tlporpammbl st oOmieoOpa3oBaTeIbHBIX YupexaeHui: Anredpa. 7-9 km. /
coct. T.A.bypmuctpona. — M.: IIpocsemienue, 2010.

2. bank M. b., IletpoB A. B. O MaremaTusanuu 3aJay, BO3HUKAIOUIUX Ha
npakTuke // Maremaruka B mikose. 1986. Ne 3.

3. bopucor B. A., Jlyounuyk E. C. Maremaruka u npodeccusi // MaremaTuka B
mkone. 1985. Ne 3.

4. T'enxun C.A., UtenOepr U. B., ®omun J1.B. Jlenunrpajckue maTeMaTuuecKue
kpyxku: [TocoOue st BHeKnaccHo# paboTsl. Kupos: ACA, 1994 ron

5. Hopodeer I'. B. Maremaruka: 9: Anrebpa. DyHKuuu. AHaIW3 JaHHBIX//
Marematuka B mkose. 2001. Ne 9.

6. Koxos B.U., Kapramosa I'.Jl. , Kpaitnesa JI.b. Ypoku reomerpuu B 7-9
KJ1accax. Meroauueckue pekomeHaanuu — M.: Maemosuna, 2002;

7. KoxeBuukoB T. B. Ucnonws3oBanue ¢uzndeckoro Marepuana s oO0ydeHUs
reomeTpuu B 9 kiacce // MatemaTtuka B mkose. 1990. Ne 2.

8. Komsirun 1O. M., Iluxkam B. B. O mnpukmagHodi U OpakTHUYECKOMN
HampaBlIeHHOCTH o0yueHus: maTematuke // MaremaTtuka B mikose.1985.Ne 3.

9. Mapkosa B. U. [lesTenbHOCTHBIN MOAX0/ B 00yUYEHUH MaTEMaTHKE B yCIOBUAX
npeanpopuiabHOM  MOATOTOBKM W OpoduibHOro oOydyeHus. YueOHo-
Metoaudeckoe nocooue. Kupos — 2006.

10.06yuenne pemieHUI0 3aad Kak CpeJCTBO pa3BuTHsl ydamuxcs: M3 ombita
paboTel: MeTonuueckoe nocodue s yuurens.- Kupos: U3n-so UYY, 1999 —
100 c.



11.

12.

13.

14.
15.

CkanaBu M. 1. CO0opHUK 3a/1a4 IO MAaTEeMATHKE JJIs MOCTYTMAIOIINX BO BTY3HI.
M.: IIpoceeienue, 1992.

Crynenenkas B. H., CararemoBa JI. C. Maremaruka. 8-9 kmaccel: cOOpHHK
AJIEKTUBHBIX KypcoB. Bonrorpan: Yuurens, 2006.

®apkoB A.B. Maremarnueckne KpykKku B mkoiae. Mocksa. Anipuc-npecc 2007
TO/I.

[upoxoB A. H. I'eometpust Bcenennoi// Maremaruka B mkose. 2003. Ne 8.
[MMlammmpo M. M. Hcnons30oBaHue 3amady ¢ IPAKTUYECKHUM COAECPKAHUEM B
npenojaaBanu marematuku. M.: [Tpocsemenue, 1990.

Jumepamypa ona odyuarowguxcs:

Basunos B.B. u ap. «3agaun no MmateMatuke. Y paBHEHHsI U HEpABEHCTBa», M,
Hayka, 1988

lanmumkuit M. JI. (1 gp.). COopHUK 3aaa4 no anredpe g 8-9 kiaccoB yueOHOe
nocodue s yyaluxcs LIKOJI M KJIacCOB C YINIYOJEHHBIM HW3YYEHUEM
marematuku. M.: [Ipoceenienue, 1999.

Hopodee I'. B., Cenosa E. A. [IporieHTHBIC BhIUKCIEHUS. YUeOHOE TOcoOue
151 cTapiiekiaaccHukoB. M.: Ilpoda, 2003.

3eitpman A.M.u ap. «COOpHUK 3a/1ay MOBBIIIIEHHOW CIOKHOCTH 10 OCHOBHBIM
pazzenaM IIKOJIBHOIO Kypca MaTeMaTtuku», Bonoraa, 2004

MakapeiueB FO. H. AunreGpa: JlomonHUTENbHbIE TJaBbl K MIKOJIHHOMY
y4aeOHuKy. 9 kmacc. YdeOHOe mocoOue Uisi y4aluxcs IMIKOJI U KIAcCOB C
yriyOJieHHbIM u3ydeHuem matematuku. M.: [Ipocsemenune, 2000.

Mopakosuu A. I'., Mumyctuna T. H., Tyneuunckas E. E. Anredpa. 9 kiacc.
3amaunuk. M.: Maemosuna, 2004.

Harubun ®.®., Kanan E.C. Marematuueckas mkatyika. M. [Ipocemienue
1999 rogn.

[Mnuypun JI.®. 3a ctpanunamu yyebnuka anreopst, M., [Ipocsemienue, 1990
rO/I.

@peitaenTtans I'. MaremaTuka B Hayke 1 BOKpYyT Hac. M.: Mup, 1997.

. Ounuknoneaus ansa aerei. T.11. Maremaruka / ria.pea. M.Jl.AkcenoBa. — M.:

AsanTa+, 2002. — 688 c.
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