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1. TlosicHuTEeABLHAS 3ANIUCKA

[Iporpamma  «Maremarnueckoe oOpa3oBaHHe» pa3padoTaHa B COOTBETCTBUM C
HOPMAaTUBHO-TIpaBoBO# 0azoil: PDenepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoi
Oenepanmy Ne273 ot 29.12.2012 ¢1.28 nynkr 1, c1.75 myHkr 4; Meroaudeckue
pPEKOMEHJAINH TI0 IPOEKTUPOBAHUIO JOTIOJHUTENBHBIX 00111€00pa30BaTENIbHBIX POTPaMM
(BKJIIOYasi Ppa3sHOYPOBHEBBIE NPOrpaMMBbl); npuka3 MwuHoOpHaykun Poccun «O06
yrBepKaeHnn [lopsaka opraHu3anuy U OCYIIECTBICHUS 00pa3oBaTeIbHOM NeITeIHhHOCTU
10 JIOTIOJTHUTEIBHBIM 00IIe00pa3oBaTeNbHBIM TporpamMMam» OT 29 aBrycta 2013r.;
Konrneniust oO1eHamOHAIbHONW CUCTEMBI BBISIBJICHUS W PA3BUTHUSI MOJIOJBIX TaJaHTOB;
«KoHueniuys pa3BuUTHS  JOTIOJHUTEIILHOTO  OOpa3oBaHMsl  JIETEW»  pacTiopsiKEHUE
[IpaButenbctBa P® Nel726-p ot 04.09.2014r.; CanlluH 2.4.4.3172-14,
Konnermuus OOH «O mpaBax peOeHka» M HalpaBjieHa Ha COBEPUICHCTBOBAHUE
MaTeMaTUYECKOW KyJIbTYpbl U TBOPYECKHUX criocoOHOcCTel oOywarommxcs. [Iporpamma
pa3paboTaHa TPU UCIMOJB30BAHUM MOETN0 TEOPETUYECKOTO W MPAKTUYECKOro OTbITa
pa6otet ¢ gerbmu  12-17  jmer W paccudTraHa = Ha ~ YeThIpe  Troja.
[Ipu pa3paboTke mporpaMMmbl YAUTBHIBAICS YPOBEHb Pa3BUTHS 0OYJArONMXCS W pa3Has
CTENEHb OCBOCHMSI UMHU COJIEpKaHUA MaTeMaTHYecKoro marepuana. JlaHHas mporpamma
HanpaBJeHa HE TOJbKO Ha PaCIMPEHUE 3HAHUU 00yJarolmXxcs B 00J1aCTH MaTEMaTUKH, HO
U TIPEAYyCMAaTpUBAET BO3MOKHOCTh KOMIICHCAIIMHM TUIUYHBIX MPOOETOB U HEJAOCTAaTKOB B
UX MaTeMaTU4yeCKOM pa3BUTUHU. [Ipu TOCTpOEHWU 3aHATHM YYWUTHIBACTCS TJIaBHAs
3aKOHOMEPHOCTh O00y4YeHus, chOpMyIHpOBaHHAsA AWAAaKTaMu: “Yem pa3HOCTOpOHHEE
JEATEIbHOCTh 00YYarOIMXCs, TEM BBIIIE KAU€CTBO YCBOCHUS 3HAHUN . 3aHATUS JOJDKHBI
OPUHOCHUTh  JIeTSIM  TJIyOOKOE€  YIOBJICTBOPEHHE, PAgoCTh TO3HAHUA, TOITOMY
npeajaraéMblii Matepuai  TMOHATEH KaxJIoMmy oOydvatomemycs. s moanepkaHus
uHTEpeca B JI0OOM HOBOM Marepuajie JOJDKHBI ObITh 3J€MEHThl M3BeCTHOTO. [l
obJierdyeHusi mepexojia OT U3BECTHOTO K HEM3BECTHOMY HMCTIONB3YIOTCS Pa3JInIHbIC BUIBI
HarJBIIHOCTH: TOJIHA NPEAMETHAs HArJIHOCTb, HEMOJHAs MpEeIMETHAas HarisiIHOCTb,
CHUMBOJIMKA.

JlanHasg mporpamMma TMO3BOJIIET OOy4YarOIIMMCS  O3HAKOMHUTBCS CO  MHOTHUMU
WHTEPECHBIMU BOIMPOCAMU MaTEMaTWKH Ha JaHHOM JTarie OO0y4YeHUs, BBIXOIAIIMMHU 3a
paMKH IIKOJHHOW TPOTPaMMBbl, PACIIMPUTH IEJIOCTHOE TMPEJCTaBiICHUE O MpobdiiemMe
JIaHHOW HayKW. PellieHre MareMaTnyecKuX 3aa4, CBSI3aHHBIX C JJOTMIECKUM MBIIIUICHUEM
3aKpEnuT MHTEpEC JeTe K TO03HABaTENbHOM JeATEIbHOCTH, OyleT CrocoOCTBOBATh
Pa3BUTHIO MBICIUTEIBHBIX ONEpaIiii U 00IEMY UHTEUIEKTY ATbHOMY Pa3BUTHIO.

BaxubiM (QakTopoM  peasmzaluu JaHHOW MPOTpaMMbl SBJSIETCS UM CTPEMIJICHUE
pa3BUTh y OOydYarOUMXCsl YMEHHUH CaMOCTOSATENbHO paboTarh, JymaTh, peIIaTh
TBOPUECKHUE 3aJla4y, a TaK’K€ COBEPIICHCTBOBATh HABBIKM apryMEHTAaIlMd COOCTBEHHOM
IIO3ULMH 110 OTPEIETICHHOMY BOIIPOCY.



Copepxanue nOporpaMMbl  COOTBETCTBYET  IO3HABATEIbHBIM  BO3MOKHOCTSAM
oOyuaronmxcst 6-11 K1accoB U MPEAOCTaBIAET UM BO3MOYKHOCTH pabOTaTh HAa ypOBHE
MOBBILICHHBIX TPEOOBaHMA, pa3BUBasi y4eOHYIO0 MOTHBALIUIO.

AKTYyaJIbHOCTBH NporpaMmsbl. [Iporpamma coderaer B cebe yueOHBIN M BOCTIMTATEIbHBII
acrekTel. BxiroueHWe B JaHHYXO IpOorpaMMmy IMPUMEPOB W 334a4, OTIMYAIOTCA
UHTEPECHBIM COJEPKAHUEM, a TaKKe NpaBJONOJ00HOCThIO ONKCHIBAEMOW B HHX
XKU3HEHHOW CUTyalluH, YOeXIalT oOyJaroumxcs B 3HAYCHHMM MaTeMaTHKu i
pa3IMYHBIX cep YeNnoBEUECKOW AESTENbHOCTH, CIIOCOOHBI CO3/1aBaTh YBEPEHHOCTH B
MOJIE3HOCTH M MPAKTHYECKOM 3HAYMMOCTH MATEMAaTUKH, €€ POJM B COBPEMEHHOM
KynbType. Oco0oe BHUMaHHE B MPOTpaMME YIESIETCS PEIICHUIO TPUKIATHBIX 3ajad,
4TOOBI 00yYarolMecs MMEIM BO3MOXHOCTh CaMOCTOSITEIBHO CO3[aBaTh, @ HE TOJBKO
AHAIM3UPOBATh YK€ TOTOBBIE MareMarndeckue mojaenu. Ilpm sToM Takue 3amauw,
KOTOpbIE TPEOYIOT JIJIsi CBOETO PEIICHUs, KPOME BBIUUCIECHUN M NpeoOpa3oBaHui, eue u
u3MepeHus. Takwe 3a7ayu  BBI3BIBAIOT HHTEPEC Y OOyJarommxcs, MpoOyKIaroT
mobOo3HarenbHOCTh.  [Ipu  MpoXoXKAeHWW  mporpaMMbl  BO3MOXKHA  peal3aius
napajviesIbHbIX MPOIIECCOB OCBOEHUS COJAEPKAaHUS MPOrpaMMbl Ha €ro Pa3HbIX YPOBHAX
CTENEHU CJOXHOCTU. [Iporpamma mpemycmarpuBaeT NOBTOPHOE paccMoTpeHue
TEOPETHUYECKOTO MaTepuaia o MareMarvuke, a KpoMe 3TOro, HalelieH Ha OoJiee Tiry0bokoe
pPacCMOTPEHHUE OTHENIBHBIX TEM, MOATOMY MMEET O0Jblloe 00pa3oBaTEIbHOE 3HAYEHUE,
CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIUICHUS, HAMEYAECT U KCIOJb3YET LENbIi psij
MEKIPEIMETHBIX CBsA3eH (MPEXIe BCEro ¢ GU3NKOW 1 XUMHUEH).

HoBu3Ha mnporpamMmbl COCTOMT B TOM, 4YTO JaHHasg @porpaMma JOCTaTOYHO
YHUBEpCaJbHA, OHa UMEET CBOIO COOCTBEHHYIO CHCTEMY YUEOHBIX 3aJJaHUM, TIOUEPITHYTHIX
U3 Pa3IMYHbIX HCTOYHHUKOB. [Iporpamma poctymHa oOyvaronmmcs.  Hauwnath
M3y4CHHE MPOrpaMMbl MOJKHO C JIFOOOHW TEMBI; KaXaas W3 HUX HUMECT Pa3BHUBAOIIYIO
HampaBJIeHHOCTh. Ha 3aHATHAX MPOUCXOAUT 3HAKOMCTBO OOYYAIOUMXCS C Pa3TUIHBIMU
KaTerOpHUsiMM MaTEMaTUYECKUX 3a1a4, B TOM YMCJIC U HE CBSI3aHHBIX HEMOCPEJACTBEHHO CO
IIKOJLHOM MPOrpaMMoOi, C HOBBIMH METOJIAMH PAacCCyKIEHUM, a TaK K€ BKIIOUYEHO
pellieHe 3aJa4 MOBBIIIEHHOW TPYAHOCTH, BBIXOJAIIMX 32 pPaMKH MPOrpaMMbl 10
MaremaTtuke 6-11 kmaccoB. YpoBeHBb CJIIOKHOCTH PacCMaTPHUBAEMBIX 3aJaHUN TIOCTPOEH
[0 CIIAPAIM - OT MPOCTHIX TUMOBBIX 3aJaHUM 10 3alaHUK CO 3BE3JI0YKOM, YTO MO3BOJIIET
paboTarh ¢ 00YUYaIOIMMHUCS PA3JIMIHOTO YPOBHS MOJITOTOBKH IO MaTeMaTHKe.

[Ipennaraemas mporpaMMa pacCcUrTaHa Ha 00YJAIOIMXCs, KOTOPIE CTPEMSITCSI HE TOJIBKO
pa3BUBaTh CBOM HABBIKM B NPUMEHEHUM MaTeMaTHUYeCKUX MpeoOpa3oBaHUMl, HO U
paccMaTpuBalOT MaTeMaTUKy KaK CPEACTBO TMOJYYEHHS JOTOJHHUTENbHBIX 3HAHUU O
npodeccusx.

OcHoBHAasi 1LeJb MPOrpaMMbl — CIOCOOCTBOBATh PA3BUTHI0 MaTeMaTU4ECKUX
CIOCOOHOCTEN ydyanmxcsi ¥ POpMUPOBAHUIO Y HUX MaTEMaTHYECKOT'0 CTHIISI MBITTUICHUSI.



3agaum mporpaMmbI:

- BBISIBIISITH U pa3BUBAaTh MaTEMaTHUYECKHUE CTIOCOOHOCTH OO0 y4JaroImxcs;

- 00ydarh TPHUMEHEHHUIO 3HAHUH B 00JIACTH MaTEMaTUKU B HECTAHJAPTHBIX CUTYaIIUSIX;

- coo0marh O0yJarImuMMCsl JOTOJHUTENbHBIE CBEICHHUS W3 00JIACTU MaTeMaTHUKH IS
pacuMpeHusi UX Kpyrozopa;

- cmocoOCTBOBAaTh (POPMUPOBAHHIO TIOJIOKUTEIHHOTO OTHOINCHHUS M YCTOWYHMBOTO
MHTEpeca K MaTeMaTHKe, MOAJECPKUBATh MHTEPEC K MPEAMETY ITYyTEM HCIOJb30BAHUS
WUTPOBBIX U 3aHUMATENIbHBIX 3a/1aHUN;

- BOCIIUTBIBATh TEPIICHUE, YMEHHUE CIIyIIaTh COOECEHNKA U Y4acTBOBAaTh B Oeceie;

- CMocoOCTBOBAaTh BO3HMKHOBEHMIO Y OOYYalOIIMXCS YYBCTBA YBEPEHHOCTH B CBOMX
CUJIaX, CTAHOBJICHHUIO Y HUX Pa3BUTHIX ()OPM CaAMOCO3HAHUS M CAMOKOHTPOJIS;
-ACTIOJIB30BaTh TPHUOOPETCHHBIC 3HAHMSA W YMEHHS B TPAKTUUECKON JIEITEILHOCTH M
MMOBCEIHEBHOM KU3HU.

OTanvuTebHbIEe 0CO0EHHOCTH JAaHHO 00pa3oBaTeILHON MPOrpaMMbI:

OCcoOEHHOCTh MPOrpaMMBbl 3aKITHOYAETCS B KIOTPYKEHUM» B MUP MATEMATUKH: 3aHSTHS
COCTOST W3 JIEKIM, CEMHUHAPOB, PEUICHHS TOJIOBOJOMOK, MAaT€MaTUYECKUX HWIP C
OpraHu3anuel MocleayolmX TypHUpoB. Ilpemnaraemas cuctema 3aHATHM I1O3BOJIMT
YCIEIIHO peliaTh 33a4i pa3BUTHsI BHUMaHUSI, TaMsITH, BOOOpaKeHUs1, ObICTPOTHI pEaKIINH,
npoOYyIUTh MHTEPEC K caMOMy MpoOLecCy Mo3HaHus. B mporpamMmy BXOAMT pasaen JIOTHUKY.
W3yuenue TOTUKU CIIOCOOCTBYET MOHUMAHUIO KPACOThI, U3SILIECTBA PACCYKICHUHN, YMEHHIO
paccyxnarb, TBOPYECKOMY DPa3BUTHUIO JIMYHOCTU. PemieHue 3agad Ha CMEKaIKy, 3a1ad-
JIOBYLIEK, TOJIOBOJIOMOK, 3a1a4 Ha pa3pe3aHue MNPU3BAHO IIOMOYb Pa3BUTUIO NaMSATH,
CMEKaJK{A, BHUMAHMUS M JPYIUX KauyeCTB, MO3BOJIONMX HECTAHAAPTHO MBICIIUTD.
YHUBEPCAILHOTO METOJA PELICHNS TaKUX 3a1a4 He CYLIECTBYET. Takue 3a1auyu JOCTYIIHbI
Il YKa3aHHOM BO3PAacCTHOM TPYINbL, TaK KAaK HEKOTOPbIE W3 HUX HMEKOT WUIPOBOM
XapaKTep, MO3BOJIIIOT OPraHU30BbIBATH COCT3ATEIIbHBIE CUTYAlUU IIPHU UX PELLICHUM.

PemieHue BBIIENCHHBIX B NporpaMMe 3ajlad CTAaHET JOMNOJHUTEIbHBIM (PaKTOpOM
(dbopMuUpOBaHUs TOJIOKUTEIHHOM MOTHBAIMM B M3YYEHHHM MaTeMaTtukd. B mporpammy
BXOJSIT OpraHm3alsl W y4acTHE B Pa3IMYHBIX MATEeMATHYECKUX OO0sIX, BUKTOPHHAX,
npazaHukax. HemanoBaxHbIM SIBJIIETCS y4acTHE B TOPOACKUX U OOJACTHBIX OJIUMITUAIAX,
B onumnuaze Kenrypy, 4To mo3BoJsieT AETAM U nenaroraMm OObeKTUBHO OLIEHUTh YCTIEXH
BOCIIUTAaHHUKOB.

Ba)kHBIM KOMIIOHEHTOM CUCTEMBI 00pa30BaHMSI ABJIACTCS «JIMIHOCTHBIN (akTop». NHBIMU
CJIOBaMH, aKTHBHOE BO3JCHCTBHE HAa JIMYHOCTH OOYYaroIIerocsi CIOCOOCTBYET OoJiee
YCHEIHON MOOWIM3aIK B HY)XHBIK MOMEHT MakKCHUMyMa €ro BO3MOJKHOCTEH W J1aeT
BO3MOJKHOCTh TMPHUMEHHTh HMX «aKKOPIHO». Y oOydaronmxcs (GOpMHPYETCsS TBEPHOE
yOeXKJACHHE B TOM, YTO TIPH JIOJDKHOM CTapaHWW, KaKIbIA  CIOCOOEH YCIISIIHO



OBJIaJIeBaTh MAaTEMaTHYCCKUMHU 3HaHUSAMH. [Ipu 3TOM CTaBUTCS omepexaromas I1eib -
paboTaTh Ha «30HY OJIMKAWIIIETO Pa3BUTHS.

[locTeneHHoCcTh U pa3zHOOOpa3ue CHOCOOOB MOJTY4YEHHs] 3HAHWM M HABBIKOB IMO3BOJIIET
COXPaHUTh Y BOCIUTAHHUKOB MHTEPEC K 3AHSITUAM JIJTUTEIILHOE BPEMS.

JlanHas mporpamma paccuMTaHa Ha OJHOBPEMEHHYIO Pa00Ty HECKOJbKHUX BO3PACTHBIX
rpynn MapauieNbHO, TOCKOJbKY METOJMKAa IPOBEACHUS KOJUIEKTUBHOW TBOPYECKOMN
NEATEIIbHOCTHU NOJPa3yMEBAET B3aUMOEICTBHE HECKOIBKUX IPYIIIL.

Oxugaemplie pe3yabTaThbl
Ooyuarouiueca 001HCHBL 3HAMD '

e  Maremaruyeckue (popmysbl, ypaBHEHHUS U HEPABEHCTBA; MPUMEPHI MX MPUMEHEHUS
JUIS pELIEHUs] MaTEMaTUYECKUX U NIPAKTUYECKUX 3a/1a4;

b BCpOSITHOCTHBIﬁ XapaKTCep MHOI'ux SaKOHOMepHOCTeﬁ OKPYXKAaromero Mupa, npuMephbl
CTaTUCTHYCCKUX 3aKOHOM€pHOCTCﬁ H BBIBOIOB;

®  IIpPUMEpPHI TEOMETPUIECKUX OOBEKTOB U YTBEPKACHHUM O HUX, BAYKHBIX JIJIS1 IPAKTUKH.

Ooyuarowueca 001)4#cHbL yMEMb:
1 200 obyuenus

e pelaTh 33Ja41 Ha JABM)KEHUE, Ha MPOLICHTHOE COAEPIKAHUE;

® pellaTh JIMHEIHHbIE YpPaBHEHUS, CUCTEMBI IBYX JIUHEHHBIX YPaBHEHUM;

® TPUMEHITh MPUOOPETEHHBIE HABBIKHU B XOJI€ PEIICHUS 3a/1a4,

e peulaTh reoOMETPUYECKHE 3aJaud, ONHUpasCh HAa H3y4eHHbIe CBOMCTBA uryp u
OTHOLIEHUN MEXK]1Yy HAMU;

® BBINOJIHATh NOCTPOCHUS] TEOMETPUUECKUMU MHCTPYMEHTaMH (JIMHEHKa, YroOJIbHUK,
LHUPKYJIb, TPAHCIIOPTHUD);

® COCTaBJATHh TIpaduyecKue U aHAJUTUYECKUE MOJENM peaJbHBIX CHUTYyalui,
UCIIOJIb30BaTh CUMBOJMYECKHUN SI3bIK alreOphbl;

® BBIPAXAaTh CBOM MBICJHM B YCTHOM M MUChMEHHOMN peuH, MPUMEHSST MaTEMaTH YeCKYI0
TEPMHUHOJIOTHIO U CUMBOJIUKY;

e 0OHapyXUBaTh U AHAJIM3UPOBATh OLLMOKU B PACCYXIACHUAX;

® CaMOCTOSITENbHO paboTaTh C MATEMAaTH4 €CKOU JIMTEPATYPOK;

e YMETh NMPOBOJIUTH CAMOAHANIN3 ACSITEILHOCTU U CAMOOIICHKY €€ pe3yJbTara;

pHOOPETaTh OTIBIT PEIICHUS OJIMMITHATHBIX 3374 .
2 200 0byueHust

®  BBINOJHITH TOXKIECTBEHHbIC TPEOOPA30BAHNS pAIIMOHAILHBIX BRIPAYKEHUH ;
®  BBINOJHATH OCHOBHBIE JEUCTBHUA CO CTENEHAMU C LEIbIMUA IIOKAa3aTelsiMH, C



MHOTOYJIEHAMU U C areOpandecKuMu JpoosiMu;

OPUMEHATh CBOMCTBA apU(PMETUUYECKUX KBAAPATHBIX KOPHEH Ui BbIUHCIIECHUS
3HAQUEHUH M MpeoOpa30BaHUN YMCIOBBIX BBIPAKEHUN, COAECPIKALIUX KBAJPATHBIC
KOPHU;

pemats JUHEWHbIE, KBaJpaTHbIE YpaBHEHMs, HEPABEHCTBA M paIlMOHAJbHBIC
YpaBHEHHUS, CBOISIIMECS K HHUM, CHCTEMbl JBYX JIMHEHHBIX YypaBHEHUU U
HEJIMHEHHBIC CUCTEMBI;

pelaTh TEKCTOBBIE 3a1a4u areOpaniyecKUM METOJIOM;

pacro3HaBath apupMETUIECKUE U TEOMETPUUECKUE MPOTPECCUM; PEllaTh 3aJa4yu C
npuMeHeHreM (HOpMyJIbl OOIIETO YieHa U CYMMbI HECKOJIbKUX MEPBBIX YJICHOB;
HAXOJIUTh 3HadeHus (YyHKIWH, 3aAaHHON (Gopmyol, Tabmuiel, rpagukoM 1o ee
apryMeHTy; HAaXOJWTh 3HAYEHUE apryMeHTa MO 3HAYeHHIO (YHKIMH, 3aTaHHOMU
rpapuKoM UM TaOIULIEH;

OTIpENEeNATh CBOWCTBA (YHKIMM 1O ee rpaduky; MOPUMEHATh TrpaduuecKue
NPEICTABJICHUS IPU PELLIEHUH YPAaBHEHU, CUCTEM, HEPABEHCTB;

HAXOJIUTh CTOPOHBI, YIJIbl MU IUIOIIAAM TPEYTOJbHUKOB, JJIMHBI JIOMAaHbIX, YT
OKPY>KHOCTH, TUIOLIA/Ie OCHOBHBIX T€OMETPUUECKHUX (GUTYpP U QUTYP, COCTABICHHBIX
U3 HUX;

pemary NpoCcTeNNE IAHUMETPUUYECKUE 3a1a49U.
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pemiars ToKaszarenbHble, JIOrapupMUUECKUEe, TPUTOHOMETpUYECKWE  ypaBHEHUS,
HEPABEHCTBA U PAllMOHAIbHBIE YPABHEHUSI, CBOJAAIIMECS K JIMHENHBIM U KBaJIPaTHBIM
YPaBHEHUSIM, CUCTEMBI IByX HEJIMHEWHBIX YPABHEHU U HEJIMHEWHBIE CUCTEMBI;
pemaTh TEKCTOBBIE 3a/1a4u areOpandecKUM METOJIOM;

MOJIEJIMPOBAHNE NPAKTUYECKUX CUTYALIU U UCCJIEIOBAHUE IIOCTPOCHHBIX MOJEIIEH C
WCIIOJIb30BaHUEM armapara anreOpsl;

OTIMCHIBATh 3aBUCUMOCTH MEXKIY (PU3NUECKUMHU BEITMYMHAMHU COOTBETCTBYIOIIMMHU
dbopmynaMu, MPU UCCIETOBAHUN HECIIOKHBIX MPAKTUYECKUX CUTYAIIU;
MHTEpIIpeTaluy rpadMKoB peaibHbIX 3aBUCUMOCTEN MEX 1y BEIMYUHAMU;

B IIPOCTEUIIMX CIydasiX CTPOUTh CEUEHUS U PA3BEPTKU NPOCTPAHCTBEHHBIX TEIL,
IIPOBOJIUTH OIEPAIIMU HAJl BEKTOPAMHM, BBIMUCIIATH JJIMHY M KOOPIAMHATHI BEKTOPA,
YIOJI MEXAY BEKTOPAMH, HAXOIUTh CKAJSIPHOE MPOU3BEICHUE BEKTOPOB;

pelarb TeOMETPUYECKUE 3a7a41 C UCITOJIb30BAHUEM TPUTOHOMETPHH;

UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHsSI B MPAKTUYECKOU NEATETbHOCTH U
MMOBCEIHEBHOM KU3HHU JJIS:

BBITIOJTHEHUSI pacdyeToB 1O GopMysaM, JJIsl COCTaBICHUS (OPMYI, BBIPAKAOIIIX
3aBUCHUMOCTH MEX]Y pealbHBIMH BEJTMUMHAMU; JIJI1 HAXOXKICHUS HYKHOU (POpMYIIbI
B CTIPaBOYHBIX MaTepHaiax;

MI0JTb30BaThCSl TEOMETPHUUECKUM SI3BIKOM JIJIT OTIUCAHUS TPEIMETOB OKPYKAOIIETO
MUpa,;

BBIYUCIISATh 3HAYEHUS TEOMETPUYECKUX BEIWYWH (IJIMH, YIJIOB, IUIOIIAACH,
00beMOB); B TOM uwmcie: i yriaoB or 0 mo 180° ompemensTs 3HAYCHUS



AN

TPUTOHOMETPUUECKUX (YHKIMM MO 3aJaHHbIM 3HAUYEHUSIM VYIJIOB; HAXOJIWTh
3HaYEHHs] TPUTOHOMETPUYECKUX (DYHKIMIA 10 3HAYCHUIO OJTHOW W3 HUX, JUIA:
OIIMCAHMSA PEAIbHBIX CUTYAlUH Ha SI3BIKE TEOMETPHH;

pacyeToB, BKIIOYAIOIIUX MPOCTEHIIINE TPUTOHOMETPUYECKHE (POPMYIIBI.

4 200 obyueHus

COBEPIICHCTBOBAHNE MPAKTUIECKUX HABBIKOB M BEIMUCIIUTEILHON KYJIbTYPHI,
MOCTPOCHHUE W HMCCJICIOBAHUE MAaTEMATUYECKUX MOJIETICH JJIsl ONMCAHUS U PEIICHUS
NPUKIJIAJHBIX 3371a4;

COBEPUICHCTBOBAHUE AITeOpPaMdYECcKOro armapara ¥ ero NPUMEHEHHE K PEIICHUIO
MaTeMaTUYeCKUX U HeMaTeMaTHu4ecKuX 3a/1a4;

NPOBOJIUTh  JIOKA3aTeNIbHBIC PACCYKIACHHUS TPU PEIICHHH 3a0ad, HUCIOJb3Ys
U3BeCTHhIC (OPMYIIBI W TEOpeMbl, OOHApYXWBasi BO3MOXHOCTH JUII  HX
UCTI0JIb30BAHMUS,

BBITIOJIHATh PAacCUeThl TMPAKTUYECKOrO XapakTepa, HCIOJIb3ysd MaTeMaTU4YeCKUe
(opMyIIBI ¥ CAMOCTOATENHLHOE COCTaBIeHHE (POPMYIT HAa OCHOBE 000OIIEHUS YaCTHBIX
CJIy4aeB U DKCTICPUMEHTA,;

pelIeHre PaKTUYECKUX 3a7a9 C IPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB;
UHTEpIpETaINs Pe3yabTaTa, YUeT pealbHbIX OTPaHUY CHHUIA;

pelmarh TeoOMETPUYECKHe 3aJlaud, ONUpPasCh Ha HM3y4EHHBbIC CBOMCTBa (GuUryp
OTHOUIEHWH  MEXKIy  HUMH, TPUMEHSAsS  JOTOJHHUTEIbHbIE  TOCTPOCHUS,
anreOpandecKuii 1 TPUrOHOMETPUISCKUN arapar, CoOOpaKeHNUsS CAHMMETPHUH;
CaMOCTOSITEIbHO  pabdoTarh ¢  HUCTOYHUKaMH  HWHpOpMAIuu, o0000mas w
CUCTEMATU3HPYS TIOJTYICHHYIO HH(DOPMAITUIO, UHTETPUPYS €€ B IMYHBIH OTIBIT;

UCIIOJIb30BaTh NMPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTHYSCKOH NESITEILHOCTU U
MMOBCEIHEBHOM KU3HU.

Cnoco0bl onpeniesieHUs1 Pe3yJIbTATUBHOCTH

nejarorudeckoe HabJIo/ICHUE;

OIIPOC;

pelIeHKe 3aj1a4 Pa3IMIHON CTENEHH CII0KHOCTH;

AHKETUPOBAHUE;

TECTUPOBAHUE;

y4acTHE B COPEBHOBAHMSX, BUKTOPHUHAX, MATEMATUYECKUX KOHKYpCax.

Cpoku peajnzaluu Npor paMmbl

[Iporpamma paccuntana Ha 4 rona st aetei 12-16 rner.

1-it rog o6ydenwus. Beero 3a rox -144 gaca (4 daca B HE/IEIIO).
2-i ron o0yuenus. Beero 3a rox -216 gacoB (6 9acoB B HEIEIIO).
3-i1 ron o0yuenusi. Beero 3a rog 288 yacoB (8 4acoB B HEZIEIIO).
4-1i ron o0yuenust. Beero 3a roj 288 yacoB (8 4acoB B HENIETIO).



Copeprkanue 1 Marepuall IporpaMMbl OPraHU30BaHbl MO MPUHIMIY U QPepeHInaIIHT
B COOTBETCTBHHU CO CJICTYIOIIMMHU YPOBHAMHM CIIOKHOCTH:

«CrapToBbIii ypoBeHb» (1-if roa 00ydcHHS).

Hcnonp3yroTest 00LIEIOCTYIIHBIE U YHUBEpCAIbHbIE (OPMBI OpraHU3alUKN HU3Yy4UEHUS
Marepualia Ha MHUHUMAJIbHOM YPOBHE CJIO)KHOCTH TMpPEAToaraéMoM [IJIi OCBOCHHUS
COJIEpKaHMSI IPOTPAMMBI.

«ba3oBeIii ypoBeHb» (2-11 01 00y4cHus ). Peanm3yrorcst popMbl OpraHU3aIuy U3y eHUsI
MaTtepuana, KOTOpble JOIMYCKAlOT OCBOCHHE CHEIMAIM3MPOBAHHBIX 3HAHWUW U S3bIKA,
00ecTeuBaIONMX TPAHCISLINIO OOIIEH U LIEIOCTHOM KapTUHBI B paMKaX COEpPKaTENbHO -
TEMaTUYeCKOTO HAMpaBJICHUS TPOTPAMMBI.

«IIponBunyThiii ypoBeHb» (3-ii TOA oOydeHus). OcymecTBsIETCs YIiIyOJaEHHOE
U3Y4YEHHE COJCPKaHUS TMPOTPaMMbI, OBJIQJACHHEC MaTEeMAaTUYECKUMHM 3HAHUSAMU U
YMEHUAMH, HEOOXOAMMBIMHM JJIsi TMOJy4eHHs] oOpa3oBaHUs B 00JacTIX, TPEOYOLIMX
yriyOnEéHHOM MaTeMaTHYEeCKOM MOJITOTOBKH.

«IIpoaBunyThIli ypoBeHb» (4-ii Tom oOyuenus). Ilpeamonaraer ucmoib30Banue Gopm
OpraHu3aIui M3Y4eHHUs] MaTepuaya, 00eCIeYrBaIOIMX JOCTYI K CIOXHBIM pasfenaM U
OKOJIOTIPO()ECCUOHATBbHBIM 3HAaHUSIM B paMKax COAEPKATETbHO - TEMaTHYEeCKOTO
HarpaBJICHUS TIPOTPAMMBL.

MeToabl U IpUeMbI 00y4eHH S

Oovacnumenvro-unmocmpamuenstit. OCHOBHOE Ha3Ha4YeHHE - Mepefada ydeOHOMU
uHbOpMAIIMM TIPU BBEIACHUM HOBBIX 3HaHUWM, (QOPMYIMPOBKA IIENEBBIX YCTaHOBOK,
aKTyaJIM3allid OINOPHBIX 3HAHWKA MNpU OOOOIIEHMM U CHUCTEMAaTHU3alMM y4eOHOTrO
MaTepuana.

Penpooykmuenwuii. OOydaronpecss CaMOCTOSITEIbBHO —PEHIAIOT  pacueTHbIE WU
JOTHYECKHE (TpeOyrolye BBIUHUCICHUN, Pa3MBINUICHUN, YMO3aKIIOYEHUN) 3a7adu Ti0
aHAJIOTUM WIM MO HWHCTPYKIMH, BOCIPOM3BOJAT WM3YYEHHBIM Marepuana Mo OMOPHBIM
CUTHaJIaM.

Ilpobnemnozo uznoxcenua mamepuana. B T1ipoliecce pelieHUs MPOOIEMHBIX
BOIIPOCOB, TMOCTaBJIEHHBIX M  PEUIAEMbIX MEJaroroM, OOyYarolupecss NPUHUMAIOT
aKTUBHOE y4acTHE B PEILIEHUH MPOOJIEMbI, YUaTcs JOTUUECKU MBICIUTh, J00ObIBATH HOBbBIE
3HAHUS U HABbIKK 0€3 TOTOBON MHCTPYKIUH.

Hccneooeamenvckuit. OOyyaromyecss pemarT MPoOJIEMHBIA BOMPOC U JOOBIBAIOT
HOBBIC 3HaHUSI IMyTeM HAOJIOJICHHUS, MPUYEM BBIMOJHAIOT BCE JEHUCTBUS 0€3 TOTOBOM
pHCTpyKuu. OOywaromyecss y4darcsi BUACTh MPOOJEMY, CaMOCTOSTEIHHO CTPOWTH
J0Ka3aTeNbCTBO, JIENaTh BHIBOBI U3 TIOTyUYEHHBIX (PAKTOB.

Yacmuuno-nouckogwtii. O0yyaronyecs: pemarmT Mpo0IeMHbIe BOTIPOCH U JOOBIBAIOT
HOBBIE 3HaHUS B MpoLecce 0OCYKIEHUS, CAMOCTOSITENIbHOTO PELICHUS 3a/1a4 TBOPUYECKOTO
XapakTepa, UCTI0Jb3Ys TeKCT y4eOHUKA, CIIPABOYHUKH U JIPYTUe UCTOYHUKU UH(DOpMAIIHH.
Coo01maercs quillb 11€1b, HO HE 0KUIAEMbI€ PE3YIbTATHI.



2. YueOHbIi IUIAH 110 TOXaM 00y4eHUs

Pa3zoenwi

1-i 200

2-1 200

3-11 200

4-11 200

Bcezo
uacoe

Teope-
mu-
yecKux

Ilpak-
mu-
yecKux

Bcezo
uacoe

Teope-
mu-
YecKux

IIpax-
mu-
YyecKux

Bcezo
uacoe

Teope-
mu-
YyecKux

Ipax-
mu-
YecKux

Bcezo
uacos

Teope-
mu-
YecKux

Ilpa-
mu-
YecKux

Paznnunrie
CHUCTEMBI
CUHCIIEHUS

2

4

[IpuzHaku
JEITMMOCTH

3amaun
«MarteMaTHYeCKOUu
IITKAT YITKH »

Paznuuneie
CIOCOOBI peleHHS
3ama4

12

ToxxnecTBeHHEIE
npeoOpazoBaHus

3agaun
MAaTEMATUYECKHA X
OJIMITHAL

I'eomeTpuueckue
MTOCTPOCHUS

12

(o]

[Iponopruu

12

TexcroBnie 3aJa4un

20

oW

14

10

Cexpetbl
apu(METHICCKIX

dokycoB

11

Pemenue 3agau ¢
ITOMOIIILIO
YpaBHEHU I

12

12

3amaun
MEXIYHAPOIHOTO
KOHKYypca
«KeHrypy»

13

Monyns uncia

(o¢]

D

14

AYKIIMOH 3HaHUU

D

15

Cucremsl 1ByX
JIMHEHHBIX
YPaBHEHUM C
JBYMsI
MePEMEHHBIMU

24

18

16

Htorosoe
TECTUPOBAHUE




144

a7

97

17

OYHKIIUU U UX
rpauku

24

15

18
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scragera

19
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15

10
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12
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16
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18

12
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16
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15

10
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15
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11
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paBEHCTBA C OAHOU
IIEpEMEHHOU

39

Cucremsl
YPaBHEHUU U
HEPABEHCTB
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15

40

3agauu
MATEMATUUYECKUA X
KOHKYPCOB

41
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MPOCTPAHCTBE
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12
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MMOBEPXHOCTH
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12
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12

3amaun
MOBBIIIICHHOM
CTEIIeHHN
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13
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85
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[penen GpyHKIUA
Y HETMPEPHIBHOCTh

24

18

48

IIpousBonnas u eé
IIPUMEHEHHE

40

11

29

49

YpaBHeHus u
HEpaBEHCTBA

24

18

50

Pemenue
OJINMITHATHBIX
3agaq

51

[Tpomex yrounoe
TECTUPOBAHUE

52

Cucremsl
YpaBHEHUU U
HEPaBEHCTB

28

53

HNurterpan

23

3amaun
MaTeMaTHYECKU X
KOHKYPCOB U
OJIUMITH AT

55

I[Tnomans
MMOBEPXHOCTHU TEI
BpAILICHHS

32

22

56

OOBeMBI TET
BpAICHUS

24

18

57

Pemenue 3agau Ha
MHOTOTPaHHUKH,
IHJIAH TP, KOHYC U
map

21

14

58

Htorosoe
TECTUPOBAHUE

288

76

212




3. Y4eOHO-TeMATHYEC KU1 NJIAH NIEPBOT0 rojia 00 y4ye Hust

Ao Tema Bcezo | Teopemu- | Ilpakmu-
yacoe | ueckux yecKkux
Paznuunvie cucmemsl cuucnenusn 6 2 4
1 | Pumckue uudpsl 4 1 3
2 | JIBonuHas cucTeMa CUMCIICHUS 2 1 1
Ilpusnaxu oenumocmu 4 2 2
1 | [Ipu3znaku nenmMocTH Ha 2, Ha 5, Ha 4, Ha 25 2 1 1
2 | Ilpusnaku nenmumocty Ha 3, Ha 9, Ha 11, Ha 19 2 1 1
3adauu «Mamemamuueckou WiKam)iKu» 2 - 2
Pa3znuunsie cnocodwl pewtenus 3adau 12 6 6
1 | Pemenune 3a1a4 METOOM «C KOHIIA») 4 2 2
2 | Pemenne 3a1a4 Ha BCe IEUCTBUS ¢ APOOIMHU 4 2 2
3 | Pemenue 3a1a4 Ha POTICHTHI 4 2 2
Tootcoecm eennvle npeodopazosanus 8 4 4
1 | PackpbiTie CKOOOK 4 2 2
2 | [IpuBeaeHme MOTOOHBIX ClIaraeMbIX 4 2 2
3aodauu mamemamuueckux oUMnRUa0 8 4 4
1 | 3aga4u Ha JTOTHKY 4 2 2
2 | 3amauu, TpeOyroIMe MaTeMaTHYECKUX 3HAHUHN 4 2 2
TI'eomempuueckue nocmpoenusn 12 4 8
1 | Qurypsl IIaHUMETPUU 4 - 4
2 | 3amaun Ha pa3BUTHE IIPOCTPAHCTBEHHOTO 5 5
MBITTUTCHUS
3 | IlocTpoenue cepennHbl OTpe3Ka 1 4 5 5
OMCCEKTPUCHI yTIJia
Ilponopuyuu 12 3 9
1 | [IpuMeHeHrne OCHOBHOTO CBOMCTBA MPOMOPIUHU 6 4
P PEIICHUHN yYPaBHCHHM
2 | [IpomexxyTOuHOE TeCTUPOBAHUE 2 - 2
3 | Pemenue 3amau 4 1 3
Texcmosbie 3a0auu 20 6 14
1 | 3agauu Ha IBMKEHUE 4 2 2
2 | 3amauu Ha COBMECTHOE ABMKEHUE 8 2 6
3 | 3amauu Ha MPOIIEHTHOE COEPIKAHHE 8 2 6
Cekpemul apugpmemuyeckux ¢hoxycos 4 - 4
Pewienue 3a0au c nomouivio ypagHeHuil 12 6 6
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4. Coaep:xkanue o0pa3oBaTe/IbHOM MporpaMmmsel 1-1o roga od0yyeHus

Pa3anunble cucteMbl cuucieHus. Becero — 6 4., teopus — 2 4., npakTuka — 4 u.
Pumckue nudpsi. J[BonuHas cucteMa CUuCIeHHUs

IIpu3naku gesumoctu. Beero — 4 4., Teopusi — 2 4., npakTuka — 2 4.

[Ipy3Haku nenuMocT Ha 2, Ha 5, Ha 4, Ha 25. IlpusHaku nenmmocTH Ha 3, Ha 9, Ha 11,
Ha 19.

3anaun «MaTemaTHueckoii IKATYJIKW». Beero — 2 4., npakTuka — 24.

PasimuyHbie criocoObl pemenus 3axa4y. Beero — 12 4., reopusi — 6 4.,

NpPaKTHKa — 6 4.

Pemenne 3agad Meromom «C KoHMa». PemieHue 3amad Ha BCe JNEUCTBUS C APOOSMHU.
Pemenue 3ama4 Ha MPOLIEHTHI.

ToxnecTBeHnbie npeodpasoBanus. Bcero — 8 4., reopusi — 4 4.,

NpaKTuKa — 4 4.

Packpsitre ckoOok. [IpruBeneHne momqo0HBIX CIaracMbIX.

3agaun matemaTnyeckux oaumMnuan. Beero — 8 4., reopus — 4 u.,

NpaKkTuKa — 4 4.

3ajauu Ha JOTUKY. 3anadu, TPeOYyIoIMe MaTEMaTHYECKUX 3HAHUM .

I'eomeTpuueckue nocrpoenus. Beero — 12 4., reopusi — 4 4., npakTuKa — 8 4.

Ourypsl IUIAHUMETPUU. 33Jadyd Ha pPa3BUTHE NPOCTPAHCTBEHHOTO  MBIIUICHUS .
[locTpoenue cepenuHbl OTpe3Ka U OUCCEKTPUCHI yria.

IIponopuuu. Beero — 12 4., Teopusi — 3 4., npakTuka — 9 4.

[IpMeHeHME OCHOBHOIO CBOWCTBA NPOTIOPLMH MPU PEIICHWM YypaBHEHWU. PermeHune
3anad. [I[poMexxyTouHOE TECTUPOBAHKE.

TexkcToBble 3a1aun. Beero — 20 4., Teopusi — 64., npakTuka — 14 4.

3agauu Ha JBW)KEHHE. 3a7audM Ha COBMECTHOE [IBM)KEHHE. 3aJayd Ha MPOILEHTHOE
COJIepIKaHUE.



Cexpetbl apupmeTnyecknx gokycos. Beero — 4 4., npakTuka — 4 4.

Pemrenue 3a1a4 ¢ moMoiupl0 ypapHenuid. Beero — 12 4., Teopusi — 64., npakTuka —
6 4.

Haxosx/ieHrne HeM3BEeCTHBIX YMCel. 3a/1a4uM Ha IBM)KCHUE. 3aJ]a4i Ha COBMECTHYIO palboTy.
3amaun MexayHapoaHoro koHkypca «Kenrypy». Beero — 44., npakrtuka — 4 4.
MonyJib uncia. Beero — 8 4., Teopusi — 4 4., npakTuka — 4 4.

Beipakenust ¢ MostysieM. YpaBHEHUs, COJIEPIKAIE HEUZBECTHOE MO 3HAKOM MOZYJIS .
AyKIUOH 3HaHu#. Becero — 4 4., npakTuka — 4 4.

CucTtembl IBYX JJMHEHHBIX YPABHEHHUH ¢ IByMs epeMeHHbIMH. Beero — 24 4., Teopust
— 6 4., npakTHKa — 18 4.

Meron mojactaHoBkH. Meros anreOpamdeckoro ciokeHus. CHCTEMBI JBYX JTHHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU KaK MATEMAaTUYECKUE MOJEIH PEATTbHBIX CUTYaLIHA .
Hrorosoe TectupoBanue. Beero — 4 4., npaktuka — 4 .



5. Yueono-memamuueckuit nnan émopozo 200a odyueHus

Ao Tema Bcezo | Teopemu- | Ilpakmu-
Yacoe | ueckux YecKux
@Dynukyuu u ux cpaguxu 24 9 15
1 | ®yskum u ux rpaduku 9 4 )
2 | [IpeoOpaszoBanue rpaduxoB GpyHKIHI 6 2 4
3 | JApobHo-nuHeHAs GyHKIUSI 1 e€ Tpaduk 9 3 6
Mamemamuueckasn ycmaghema 3 - 3
Cmenenu u Kopnu 15 5 10
1 | IlpeoOpa3oBaHue BbIpaKEHUIL, COAEPIKAIIMX 6 2 4
CTEMNECHH C PAIMOHATLHBIMU TIOKA3aTEIISIMH
2 | IlpeoOpazoBanre BEIpKEHUM, COIEPIKAIITIX 6 2 4
KBaJIpaTHbIC KOPHH
3 | [IpeoOpa3oBanme TBOWHBIX pAIUKAIOB 3 1 2
Ypaeuenufl, Hepagencmea, CUucm embul 6 12 24
YPAséHeHUull u HepaeeHcm
1 | ParimonansHBIC ypaBHEHUS M HEPABEHCTBA 6 2 4
2 | ApoOHo-panoHaIbHbIE YpaBHEHUS 6 2 4
3 | UppaumoHanbHble ypaBHEHHsI U HEPaBEHCTBA 6 2 4
4 | CucteMbl ypaBHEHUN 12 4 8
S | Pemenue 3a1a4 ¢ mOMOIIbIO YPABHEHUI U 6 2 4
HEPABEHCTB
AyKuyuon 3nanui 3 ] 3
3amaun MaTeMaTH4eCKUX OJIMMITHA]
IIpomerrcym ounoe mecmuposanue 3 3
Ilocneoosamenvnocmu 18 6 12
1 | Meron maremMaruyecKoul MHAYKIIUU 6 2 4
2 | Apudmernueckasi ¥ reoMeTpuiecKast 6 2 4
POrpeccuu
3 | [Ipenen mocienoBaTenbHOCTH 6 2 4
TI'eomempuueckue 3a0auu 48 16 32
1 | Pemenune TpeyrogbHUKOB 12 4 8
2 | UeTpIpexyroIbHUKA 12 4 8
3 | BriucanHble 1 onMCaHHBIE OKPYKHOCTH 12 4 8
4 | OnumnuagHbIe 3a1a49u 12 4 8
3aoauu konkypcoe «Kenzypy, « Cnony 6 6
Dnemenmvl KOMOUHAM OPUKU U M eopuU 18 6 12




6eposasmHuocmei
1 | OcHOBHbBIEC TOHATHSA KOMOMHATOPUKH 6 2 4
2 | lloHATHS BEPOSITHOCTH COOBITHIA 6 2 4
3 | [loacuer BeposTHOCTEH 6 2 4

Texcmogvie 3a0auu 24 8 16
1 | ABwxeHus 6 2 4
2 | CoBmecTHas paboTa 6 2 4
3 | Apo6u u npoueHTsI 6 2 4
4 | CmecH U CIUIaBbI 6 2 4

3aoayu mamemamuuecKux o1umMnuao 15 5 10
1 | 3amauu 1o rmIaHUMETPUU 6 2 4
2 | 3agauu o CTEPEOMETPUH 6 2 4
3 | TekcToBbIE 3a/1a4¥ C IPAKTHYECKUM 3 1

coJiep KaHueEM

Hmoz060e mecmupoeanue 3 - 3

216 67 149

6. Codepaircanue oopazoeamenvHol npozpammel 2-20 200a 00yueHUA

@dynkuuu 1 ux rpagpuxku. Beero — 24 4., Teopetudecknx — 9 4., NPAKTHYECKUX —
154.

Oyaknuu w1 ux rpaduku. [IpeoOpazoanme rpadukoB dyHKmi. JpoOHO-TMHEHHAS
byHKIUSA B €€ rpaduK.

MaremaTnyeckas 3ctagera. Beero — 34., npakruueckux — 3 4.

Crenenu u kopuu. Bcero — 15 4., Teopetnyeckux — Su., npakruyeckux — 10 4.
[IpeoOpa3oBanue BbIpaKEHUI, COAEPIKAIIMX CTENEHN C PAIIMOHATIBHBIMU MOKAa3aTENSIMU.
[IpeoOpa3oBaHue BBIpRXEHUN, COJIEp)KAIIMX KBajpaTHble KopHH. IIpeoOpasoBanue
JIBOWHBIX PATUKAJIOB.

YpaBHeHusi, HEPABEHCTBA, CHCTeMbl yYpPaBHeHHW W HepaBeHCTB. Bcero — 36 4.,
TeopeTHYeCKuX — 12 4., npakTuyeckux — 24 u.

PaunoHnanbHble ypaBHEHUSS M HEpaBEeHCTBA. J(poOHO-pallMOHAJIbHBIE YPABHEHUS.
HppanmonanbHele ypaBHEHUs U HepaBeHcTBa. Cuctembl ypaBHeHuU. PemieHue 3amad ¢
MOMOIIIbIO YPAaBHEHUI U HEPABEHCTB.

AykumnoH 3HaHuil. Beero — 34., npaktuyeckux — 3 4.

IIpoMe:kyTouHOe TecTUpoBaHue. Beero — 3 4., npakmmyeckux — 3 4.
IHocaenoBatenibHocTH. Beero — 184., Teopermueckux — 64., nmpakTudeckux — 124.
Meron MaremarnyecKol MHAYKUMU. Apudmerndyeckas U reoMeTpuyecKasl MpOTrPECCHUH.
[Ipenen nocienoBaTENbHOCTH.

I'eomeTpuueckue 3agaun. Becero — 48 4., Teopernyeckux — 164., NpPaKTHYECKHX —
32 u.

Pemenne TpeyronbHUKOB. UeEThIpEXyTrOJbHUKU. BrMcaHHbIE U ONMCAHHBIE OKPYKHOCTH.
OmMnuaaHbie 3a0a4H.

3anaun koHkypcoB «Kenrypy, «Ciaow». Becero — 64., npakruyeckux — 6 4.



JJIeMeHTbl KOMOMHATOPMKM M TeopuM BepositHocTeil. Bcero - 18 4,
TeOpeTHYECKUX — 6 4., mpakTuyeckux — 12 4.

OcHoBHbIE TIOHATHS KoMOWHaATOpuKH. IloHATHS BeposTHOCTH CcOOBITHI. Ilomcuer
BEPOSITHOCTEM.

TexcToBbIe 3a1a4n. Beero — 24 4., Teoperuyeckux — 8 4., npakruyeckux — 16 u.
JBrxenue. CoBmectHas pabota. [Ipodu u nmpoueHTsl. CMECH U CIUIaBHI.

3agaun maremMaTHyeckux oJumnuaa. Bcero — 15 4., Teopermyeckux — Su.,
npakTuyeckux — 10 4.

3agauM MO TIUIAHUMETPUU.  3aadyd [0 CTEpeoOMETpuu.  TEeKCTOBbIE 3aJayu C
NPAKTUYECKUM COJIEpKaHUEM Ha HCIOJIb30BaHUE apU(PMETHUECKOW U reoMEeTpUYeCcKOM
IIPOTPECCUM.

Hrorosoe TectupoBanue. Beero — 3 4., npaktuyeckux — 3 4.



7. Yueono-memamuueckuil nian mpempe2o 200a 00y4eHus

No Tema Bcezo | Teopemu- | Ilpaxkmu-
Yacoe | ueckux YecKux
Mmuozounenwi 24 9 15
1 | MHOrouJieHbI C OJJTHOU MepeMEHHO N 8 3 )
2 | MHOTOWIEHBI C HECKOJIbKUMHU TIEpEMEHHBIMU 8 3 )
3 | YpaBHeHUs BBICIIHMX CTENIEHEN 8 3 )
Komnnekcnuie uucna 32 11 21
1 | Apudmernyeckue TeHCTBUS HAT 3 3 5
KOMIUIEKCHBIMH YUCTIAMU
2 | Bo3BeneHnue B CTereHb KOMIUIEKCHOTO YHCJIa, 3 3 5
3aJIaHHOTO B TPUTOHOMETPUYECKON popme
3 | U3Bneuenune kBaapaTHOro KOPHS U3 3 3 5
KOMIUIEKCHOT'O YHCJIa
4 | Pa3nmnuHble 3a1a4d HA KOMIUIEKCHBIE YHUCJIA 8 6
Pewenue onumnuaonwix 3a0ay 8 - 8
Cmenennvie pynkyuu 24 9 15
1 | ®yakoum  y = X", UX CBOWCTBA K rpaduK 8 3 5
2 | dynkiun y = ¥/, ux cBoiicTBa U rpaduK 8 3 5
3 | IIpeoOpazoBanye BEIpaKEHUM, COIEPIKAIITIX 3 3 5
paJIVKaIIbI
Ilokazamenvhaa pynkyus 16 4 12
1 | CoiicTBa noka3zarenbHOU QYHKIIMH 8 2 6
2 | Pemenne nokaszarelibHbIX YpaBHEHUN U 5 6
HEPABECHCTB
Jozapugpmuueckasn hynxkuun 21 6 15
1 | IlpeoGpazoBanue gorapudmMuydeckux 3 5 6
BBIPYKEHUN
2 | Pemenue norapudMuyueckux ypaBHEHUN U 3 2 6
HEPABEHCTB
3 | I'paduueckoe pelenrne ypaBHeHU# U 5
HEPaBEHCTB
Ilpomestcym ounoe mecmuposanue 3 - 3
Tpuzonomempuueckue pynkyuu 24 8 16
1 | UccnenoBanne TPUTOHOMETPHISCKUX (PYHKITHIA 8 3 5
2 | ToxxnecTBeHHBIC PEOOPA30OBAHUS 3 3 5
TPUTOHOMETPUYECKUX BBIPAKCHUIN
3 | Tpuronomerpuyeckue ypaBHEHHUsI 8 2 6
Mam emamuueckuit Konkypc «Cuacmueniii 3 ] 3

cayuain




Ypaenenusn u Hepasercmea ¢ 00H Ol 37 13 24
nepemenHou
1 | O6Gume MeToabl pelIeHUsl YypaBHEHUN 5 2 3
2 | Teopema be3y u cxema ['opHepa 8 2 6
3 | PaBHOCHIILHOCTh HEPABEHCTB 8 3 5
4 | YpaBHEHUS U HEPABEHCTBA C MOYJIEM 8 3 )
5 | UppamonanbHble ypaBHEHUS! 1 HEPABEHCTBA 8 3 )
Cucmembl ypaenenuii u HEPABEHCM 8 24 9 15
1 | O6ume MeToabI pEIIEHUSI CUCTEM YPaBHEHUM 8 3 5
Y HEPABCHCTB
2 | Pemenns cucteM ypaBHEHUH M HEPABEHCTB C 8 3 5
OJTHO TIepeMeHHOU
3 | Pemenus cucteM ypaBHEHHI W HEPABEHCTB C 3 3 5
HECKOJIbKMH TIePEMEHHBIMU
3aoauu mamemamuuecKkux KOHKypco8 u
onuMnRuUao 8 i 8
Bekmopuwt 6 npocmpancmee 16 4 12
1 | CnoxeHue ¥ BBIMUTAHUE BEKTOPOB, 3 5 6
YMHO>KEHUE BEKTOpa Ha YHCJIO
2 | Pemrenue 3amau 2 6
IInowaow nosepxnocmu 16 4 12
1 | Ilnomaaps MOBEPXHOCTH MPSIMOYTOIbHOTO 8 2 6
napajvieJienunena, NpssMol U HaKJIIOHHOU
IPU3MBI
2 | [Inouraab MOBEPXHOCTH MUPAMUIBL, YCEUCHHON 8 2 6
TTUPaMUJIBI
Oovemul huzyp ¢ npocmpancmee 16 4 12
1 | O6BembI PSIMOYTOJILHOTO NTap AJUIENICIUIIENA, 8 2 6
MPSIMOX Y HAKJIOHHOM MPU3MBI
2 | O0BemMBI MUpaMUIBI, YCCUCHHOW TUPaMUIBI 8 2 6
3aodauu noevIULEHHOIL CMenenu C10HCHOCHU 13 4 9
Hm oz060e mecmuposanue 3 - 3
288 85 203

8. Cooepiicanue oopazoseamenvH ol NPOZPAMMBL 3 -20 2004 00yUeHUSA

Muoro4sennl. Bcero — 24 4., TeopeTnyecknx — 9 4.,  npakTuyeckux — 15 u.
MHOrousieHpl ¢ OJHOM MEPEMEHHOW. MHOIOYJIEHbl C HECKOJbKHUMHU TEPEMEHHBIMU.
YpaBHEHUS BBICIIMX CTEICHEMN.

KoMmmiiekcHbie unciaa. Beero — 32 4., reopeTuueckux — 11 4., npaktuyecknx — 21 y.
Apudmernueckue JEHUCTBUS HaJ KOMIUIEKCHBIMM uuciaMu. Bo3BeneHue B CTENeHb
KOMILJIEKCHOTO 4YHCJIa, 3aJlaHHOr0 B TpUroHoMeTpuueckoi Qopme. H3Bneuenue
KBaJIPaTHOI'0 KOPHA U3 KOMIUIEKCHOTO YHCJIA.

Pemenne oiumnuaanbix 3aaa4. Beero — 8 u., npakruueckunx — 8 4.

Crenennble pynkimmu. Beero — 24 4., TeopeTH4ecKux — 9 4., npakTuyecknx —15 4.



dynkupn  y = X7, ux cpoiictBa u rpadpuk. PyHkmu  y = ¥/X , nx cBoiicTBa U rpaduK.
[IpeoOpaszoBaHme BRIpKEHUH, COMCPKAIINX PATAKAIIBI.

Ioka3aTeabHast pynkuus. Beero — 16 4., TeopeTnyeckux — 4 4., npakTu4ecKux — 12
y. CgolicTBa mnokazareabHOM ¢QyHKIMM. PelieHne mMoka3aTeNbHBIX YpaBHEHHA W
HEPAaBEHCTB.

Jlorapupmuueckasi pynkuusi. Becero — 21 4., TeopeTnyeckux — 6 4., npaKTHYECKHX —
15 4. [IIpeoOpa3oBanue norapuMHUIECKHX BbIpaKeHHWH. PereHune norapu@pmMudecKux
ypaBHEHUH 1 HEepaBEHCTB. | paduueckoe pelieHne ypaBHEHN 1 HEPABEHCTB.
IIpomeskyTouHoe TecTHpoBaHue. Beero — 3 4., npakTMyeckux — 34.
Tpuronomerpuueckue ¢ynkuuu. Beero — 24 4., Teopermyeckux — 8 u.,
npakTuyeckux — 16 u. VccienoBanue TpUroHOMETPUYECKUX (PYHKITHIA.

ToxnecTBeHHbIE npeoOpazoBaHus TPUTOHOMETPUYECKHUX BBIP)KCHHIA.
TpuroHoMETpUIECKUE YpAaBHEHUS .

MartemaTuyecknii KOHKypce «CuaciuBbIi caydaii» . Beero — 3 4., npakruueckux — 3
4.

YpaBHEHU U HEPABEHCTBA C ABYMH NepeMeHHbIMU. Beero — 37 4., TeopeTnyecKux —
13 4., npakTHYeCKUuX — 24 4.

O6ume metofs! pemieHust ypapuenuid. Teopema besy u cxema ["opHepa.

PaBHOCHIIBHOCTh HEPABEHCTB. YPABHEHUs M HEPABEHCTBA C MoayjieM. MppanuoHanbHbIe
YPaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHeHuii. Beero — 24 4., TeopeTuyecKHuX — 9 4., npakTu4eckux — 15 .
OO6ume MeroApl peuleHUsT CHUCTEM YPaBHEHUH UM HEPAaBEHCTB. PelieHus cucTeMm
YPaBHEHHM W HEPABEHCTB C OJHOW MEPEMEHHOMW. PellleHus cucTeM ypaBHEHHH W
HEPABEHCTB C HECKOJIbKMMH NIEPEMEHHBIMMU.

3amaun MaTeMaTH4YeCKHX KOHKYPCOB M oqumnuaja. Bceero — 8 4., mpakTnyeckux —
8u.

BekTtopsl B npocTpancTBe. Beero — 16 4., Teopetnyeckux — 4 4., NMPaAKTHYECKHX —
12 4.

CiioxeHue M BMUTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YKCJO . Pemenue 3anad.
Ilnomaab noBepxnocTu. Beero — 16 4., TeopeTnyeckux — 4 4., nmpakTudeckux — 12 u.
[Inomans MOBEPXHOCTH NPSAMOYTOJIBHOTO MNapaliesienuIleia, NPsIMOM W HAKJIOHHOMN
npu3Mbl. [Inomans NoOBEpXHOCTH MUPAMUIIBI, YCEUEHHO N TUPAMMU/IBI.

O0bembl ¢uryp B mnpocTpaHcTBe. Beero — 16 4., Teopermueckux — 4 4.,
npakTHyeckux — 12 u.

OO6beMbl MPSAMOYTOJILHOTO THapajviesenunena, NpsMoi U HaKJIOHHOUM mpu3Mbl. OObeMbl
IMPaMU/Ibl, YCEUEHHOU MTUPaMU/IBI.

3agauM MOBBINICHHON CTeNeHH CJa0xkHOCTH. Beero — 13 4., TeopeTnueckux — 4 4.,
NpaKTH4YecKux — 9 4.

Hrorosoe TtectupoBanue. Beero — 3 4., npaktuyeckux — 34.



9. Yueono-memamuueckuii nnan uemeepmozo 200a 00yueHusn

Tema

Bcezo
yacoe

Teopemu-
yecKkux

Ilpakmu-
yecKkux

Dynukyuu u paguxu

32

23

[Tonsatne pyHakIHH

HccnenoBanue GhyHKINN

[TpeobOpazoBanue rpadkoB

K(WINfF

CrnoxHast QyHKIMS

Ilpeoen pynkuuu u HenpepvigHocmb

[Ipenen ¢pyHkmMyu Ha 6ECKOHEYHOCTH

[Ipenen ¢pyHKIMU B TOUKE

WINF

Brruucnenue npenenon

oo| 00| 00| 'R| 00| oo oo| 0

Ilpouseoonasn u eé npumenenue

40

[EEY

OmnpeneneHue MPOU3BOTHOM

Beruncnenue IMPOMN3BO IHBIX

Co| 0o

SIENER IS ST R )

N =
Ul o| B o| o|o| ||| o i

WIN

HccnenoBanue GyHKIMIA ¢ TIOMOIIBIO
TP OU3BOTHOM

[Iprumenenne mpou3BOAHOMN K MOCTPOECHUIO
rpa@uKoB (PyHKINN

N

[IpuMeHeHre MPON3BOIHOM K PEIICHUIO
NPaKTUYECKUX 3a]a4

Ypasuemm U Hepasencmea

24

YpaBHEHUS, CBOJAIIMECS K KBAAPATHBIM

YpaBHeHUS, COJIEpKAME KOPHUA U MOTYJTN

WINPF

[lokazarenbHble U JOrapuGMUUIECKue
HEPABEHCTBA

N INDNO DN

Pewenue onumnuaonvix 3aoau

Ilpomesrtcym ounoe mecmuposanue

Cucmemul ypaenenuil u Hepagencme

MGTOI[I)I pCHICHUA CUCTCM ypaBHeHI/Iﬁ

CumMMeTpuYeCcKre CUCTEMbI YPAaBHEHHI

CucTeMbl TPUTOHOMETPUIECKUX YPABHEHUIN

AIWINPF

CuctemMbl HEpABEHCTB C OJHOM U ABYMs
MEpEMEHHBIMU

o |oo|oo|o|B|w|o] o ||

NN w|w|

N -
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(62

Pemenne 3anad, ¢ MOMOILBIO CUCTEM
YPAaBHEHUH U HEPABEHCTB

Humezpan

32

23

[

[TpaBuna HaxX0XKAEHUS ITEPBOOOpazHON

[Imomaab KpUBOJIMHEMHOW TPAICLIUU U
UHTErpai

w [NO N




3 | Beruncaenue miotanaeit Guryp ¢ IoMoIpio 3 > 6
UHTErpaja
4 | IlpuMeHeHre UHTErpaja K peHICHUIO 8 5 6
NPUKIATHBIX 3a7a4
3aoauu mamemamuueckux KOHKypcos u 3 ] 3
0ITUMRUAO
IInowaou nosepxnocmu men epauienus 32 10 22
1 | Huwmnaap 8 2 6
2 | KoHyc u yceueHHBIN KOHYC 8 3 5
3 | Cdepa u map 8 3 5
4 | B3auMHoe pacroJiokeHue cepbl U MIOCKOCTH 8 2 6
Oovembl men epauienus 24 6 18
1 | Humsap 8 2 6
2 | KoHyc 1 yceueHHbI KOHYC 8 2 6
3 | O6beM mapa u ero yactei 8 2 6
Pewienue 3a0au Ha MHO202pAHHUKU, WUTUHOD, | 21 7 14
KOHYC u wap
1 | BriucanHbIe U OTTMCAHHBIE MHOTOI'PAHHUKH 8 3 5
2 | Hlap, BoucaHHBINM B MHOTOTPaHHUK 8 2 6
3 | lllap, onmcaHHBIN OKOJI0 MHOTOTPAaHHUKA 5 2 3
Hmozoeoe mecmuposanue 3 - 3
288 76 212

10. Cooeparicanue oopazosamenvroit npozpammol 4-20 200a ooyuenus

@yukuuu u rpagpuku. Beero — 32 4., Teopetuueckux — 9 4., mnpakTUYecKUux —23 4.
[lonstne ¢pynkumu. MHWccnenosanue dynkuuii. IlpeodbpazoBanue rpadpukos. CrioxHas
GyHKIMS.

IIpenesn ¢yHkuyuu W HenmpepbIBHOCTH. Bcero — 24 4., Teopermueckux — 6 u.,
npakTuyeckux — 18 u.

[lpenen ¢ynkumm Ha OeckoHeuHocTH. CBoMcTBAa (GYHKIMM Ha OECKOHEUHOCTH U
BblurciaeHue npenenoB. [lpenen ¢ynkuuum B Touke. CBoiicTBa (YHKIMH B TOYKE U
BBIYUCIICHUE MPEEIIOB.

IlpousBonnassi u eé mnpumeHenume. Bcero — 40 4., Teopermueckmx — 11 u,,
npaKkTH4YecKux — 29 4.

Omnpenenennie npousBonHoil. Texnuka auddepeHumrpoBanus. [Ipou3BogHas CyMMEIL.
[IpowsBogHass mnpom3BeneHWsT W 4acTHOTO. IIpom3BomHas apoOHO-paIMOHATBHON
byukmun. [lpowsBonnas cnoxHOW (ynkuuu. MccienoBanwe (GyHKIHA C TOMOIIBIO
npom3BoAHOM. IlpumeHeHHe MNPOMZBOMHONW K TOCTPOCHHIO TpauKOB (YHKIUIA.
[IpumeHnenne NpOU3BOTHOM K PEIICHUIO MPAKTUYECKUX 3a/1a4.

YpaBHeHus1 M HepaBeHCTBAa. Bcero — 24 4., TeopeTn4eckux — 6 4., NPAKTHYECKUX —
18 u.

VYpaBHEHMsI, CBOISIIMECS K KBaJIpaTHbIM. YPaBHEHUs, COIEpIKAIIME KOPHU U MOIYJIH.
[TokazatenbHble U JorapuMUUecKue ypaBHEHNUS U HEPABEHCTBA.



Pemenne oiummnuaanbix 3aaa4. Beero — 5 4., npakruueckux — 5 4.

IIpomexyTouHoe TectupoBanue. Beero — 3 4., npakmyeckunx — 34.

CucremMbl ypaBHeHHHd W HepaBeHCTB. Bcero — 24 4., Teopermueckmx — 8 u.,
npakTu4eckux — 16 u.

Mertop! penienus cucteM ypaBHeHUH. CUMMETpUYECKUE CUCTEMBbI YpaBHEHU. CHUCTEMBI
TPUTOHOMETPUUECKUX ypaBHEHM. CUCTEMBl HEPABEHCTB C OJHUM M JABYMS
nepeMeHHbIMU. Pemenne 3a1a4, ¢ MOMONIBIO CUCTEM YPAaBHEHHI U HEPABEHCTB.
HNurterpan.  Bcero — 48 4., Teopemueckux— 134., mpakTumyeckux — 354.
[lepBooOpasznas. IlpaBuna HaxoxaeHuss mepBooOpasHo#. Ilmomanpk KpuBOJMHEHHOU
Tpanenuu u uHTerpan. Heompenenenusiii uHTerpan. OnpeneneHHbId WHTErpal.
Beruucienue miomanel ¢Guryp ¢ momolibio WHTerpana. llpuMeHeHue WHTErpaia K
PELICHUIO TPAKTUYECKUX 3a/1a4.

3amaun MaTeMaTH4YeCKHX KOHKYPCOB M oqumnuaja. Bceero — 8 4., mpakTnuyeckux —
8u.

Ilnomaau moBepxHOCcTH Tes BpamieHusi. Bcero — 32 4., Teopernyeckux — 10 .,
NPaKTHYeCKHUX — 22 4.

[nomany MOBEPXHOCTH IIWIMHJpPA. BBMHCIEHUE MUIOMAAN MOBEPXHOCTH KOHYCA H
yCceueHHOro koHyca. [Dnomanu noBepxHocTu cdepsl U mapa. B3zanMHoe pacnosioxeHue
chepsl U MIOCKOCTH.

O0nbeMbl TeJ1 Bpalenusi. Beero — 24 4., TeopeTnyeckux — 6 4., npakTuyeckux — 18 u.
Beruncnenue oorema mumHapa. O0beM KOHyca M ycedeHHOro konyca. OObeMm mmapa u
€ro 4acTeu.

Pemenne 3aja4 Ha MHOTOTPAHHMKH, HWIMHAP, KOHyc W map. Bcero — 21 4.,
TeOPeTHYECKUX — 7 Y., IPaAKTHYeCKuX — 14 y.

Brincannesle W OINWCaHHBIE MHOTOTPAaHHUKH. [lMiMHAp, ONMMCAHHBIM OKOJIO NPHU3MBI,
nupamuael, mapa. KoHyc, BOucaHHbIi B npusmy W nupamuay. lllap, BhoucaHHbIA B
pu3My, nupamuny. wumeap. ap, onucaHHbIi OKOJIO MPU3MBIL, MAPAMUABL, LWJIMHAPA,
KOHYCa.

HNrorosoe tectupoBanme. Becero — 3 4., npakTuyeckux — 34.



11. MeToanueckoe odecreye Hue

[Iporpamma mocTpo€Ha € YYETOM OCHOBHBIX IPHUHLMWIIOB JUIAKTUKUA: HAyYHOCTH,
JOCTYITHOCTH, HarjasiiHOCTH. CoeprkaHue MporpaMmbl BKIFOUAET B €0l TEOPETUUECKHUIA,
UCTOPUYECKUN Marepuall, 3aJadd Ha CMEKaJKy, pa3JMyHble JHIAKTHUECKUE WIPBI,
Matematuyeckue Qokychl, pedychl, 3aragku. MHrepec k MaremaTruke MOJJIEpP:KUBACTCS
3aHUMATEIBHOCTBIO 3a/1a4, BOIPOCOB, 3a/1aHHM.

[Ipu pabote ¢ oOyuarommmucs 12-13 ner GoJbIIoe MECTO 3aHUMAIOT JUIAKTUYECKHE
UTPBI, COJIEPKAHHE KOTOPBIX CIIOCOOCTBYET Pa3BUTHIO MBICIUTEIBHBIX OIICPAIINH,
OCBOCHUIO BBIMHCJIMTEILHBIX MPUEMOB, HABBIKOB B OETJoCTH cuera U T.1. Urpy cuuraror
OJTHOYM W3 JBMKYIIMX CHUJ Y4eOHOTO MPOIecCa, KaK CO3ArONIyI0 yCJIOBHS, MPH KOTOPHIX
oOydJarommecs: UCIBITHIBAIOT PAJOCTh MO3HAHUSA. YBJICUCHHBIE UTPOM, JETH MPOSIBISIIOT
COOOpPaUTENHHOCTh, C OOJBIIEH CaMOCTOSTEIILHOCTHIO MPEOOJIEBAIOT TPYAHOCTH,
TICUXOJIOTHYCeCKHE Oaphephl. Mrpa BHOCUT 0OJIpBIi HACTPO B KOJUIEKTHB, ITOMOTAaeT 0e3
0Cco00ro TpyJa NpHOOpeTaTh 3HaHWA, YMEHMs, HaBbIKM. JlumakTuueckas wurpa mpu
NPaBWIHLHOM €€ IMOCTPOCHHWH SIBJIICTCS HE TOJBKO (JOPMOWM YCBOCHHS 3HAHUH, HO H
CIIOCOOCTBYET 001IIEMY Pa3BUTHIO OOyJaromerocs, (GpopMUpOBaHHIO €ro criocooHocTel. B
npoiiecce 00pazoBaHMs BKJIIOYAIOTCSI HE TOJBKO MaTEeMAaTUYECKUE WIPhI, HO H
Jornyeckue. B Jormdeckux wWrpax IMyTeéM TOCTPOCHHUS IEMOYKH  HECJIOXKHBIX
YMO3aKIIOYEHUN MOKHO TpeayraaaTh HeOOXOAUMBIN pe3ynbTat, oTBeT. C UX MOMOIIBIO
oOydJaronyecss 3HAKOMSTCS C NMPUMEHEHHEM 3aKOHOB W TpaBWi JIOTHKH. OXKHIaeMbIM
pe3yiabTaToM SBISIETCS OOJiee CBOOOJHOE BBIPAKCHHE UYBCTB JCTbMH, pPa3BUTHE
pPa3IMUYHBIX ~ CTOPOH  MBINDICHUS:  HAIIIHO-ICHCTBEHHOI0,  HArJIsIHO-00pPa3HOTIO,
CJIOBECHO-JIOTMYECKOT0, KPUTUIECKOTO. 3aHATHSA JOJDKHBI COJACHCTBOBATH PAa3BUTHIO Y
OoOydJaronmxcsi MaTeMaTHYeCcKoTo oO0pa3a MBIIUICHUS: KPaTKOCTH pPEYH, YMEIOMY
UCIIOJb30BAaHUIO ~ CHMBOJIMKHM,  NPaBWILHOMY  TNPUMCHEHHIO  MaTeMaTHYSCKOU
TEPMHUHOJIOTHUH H T.]1I.

[Ipu pabote ¢ oOyuatormmmucs 14-16 ner 4acToO HUCMOJIB3YIO DJEMEHTHI MPOOJIEMHOTO
o0yueHusi. CamocTosITEeNbHBIE pa0OThl OPTAHU30BBIBAIO TAK, YTOOBI OHU CTIOCOOCTBOBAIH
OBl BCECTOpPOHHEMY pa3BUTHIO ydammxcsi. CamocTosTenbHble PabOThl TaKWX BHUIOB:
naboparopHble padOThI, MPAKTHIECKHE PaOOTHI, PabOTHI C JIOTMUECKHUMH 3aJaHUSIMU,
KOJIMPOBAaHHBIMH OTBETaMHU, CAMOCTOSITETIbHBIE pabOThl B (QopMe MaTeMaTUYECKUX
JUKTAaHTOB, YCTHbIE CaMOCTOSITEJIbHbIE DPAOOTHI. YMeEJIO€ NPUMEHEHHWE TaKuX BHUIOB
CaMOCTOATENbHBIX Pa0OT MOMOraeT pa3BUBaTh TBOPYECKYID aKTUBHOCTH OOYJarOIIMXCSI.
TBopueckue pabOThl, TPOEKTHASL EATEILHOCTh U JIPYTHE TEXHOJOTUH, UCTIOJIb3yeMbIC B
cucteMe pabOTH, OCHOBaHbI Ha JIOOO3HATEHHOCTU JIETEH, KOTOPYIO U CIIEAYeT
NOJICP)KUBATh M HANpaBisATh. JlaHHAs TpakKTHKAa MOMOXET UM  YCIICIIHO OBJIA/IECTh
MaTeMaTUYECKUMH YMEHHUSIMHU U HaBBIKAMU, a TAK)K€ OCBaMBaTh 00Ji€e CIOKHBIM YPOBEHb
3HAHUH 1O MPEAMETY, JOCTOMHO BBICTYNATh HA OJIMMIINAIAX U y4aCTBOBATh B PA3JIMYHBIX



KOHKypcax. Bce MeTo bl 00y4eHrs UMEIOT CBOM CUJIBHBIC U CJ1a0bI€ CTOP OHBI, U TOITOMY
1 UX ONTUMalIbHO codeTaro. [Ipoiecc 00ydeHnst MOKeT ObITh aKTUBHBIM (TA€ 00ydaeMblid
y4acTBYeT KaK CYOBEKT COOCTBEHHOTO OOYUEHHS) WM TACCUBHBIM (I7ie 00ydaeMbIit
UTpaeT TOJILKO poJib O0beKTa uero — To BozaeiicTBus). KauecTBo o0OpazoBaHus
CKJIaJbIBACTCSl M3 KauecTBa OOy4yeHHs M KauecTBa BochuTaHus. KauectBo oOpazoBaHus
MOXKET OBbITh JOCTUTHYTO TOJBKO B pe3yjbTare oOecrieueHHs 3(PPEKTUBHOCTH KaXAOU
ctynenu o0y4denus. To ecTh, Bech mpoiiecc 00pa3oBaHuUs CTPOUTCS MO CXEME: BOCTIPUHSTh
— OCMBICJIUTh — 3allOMHHTh- MPUMEHHUTh — MPOBEPUTH. UTOOBI HOOUTHCS KadecTBa
oOpa3oBaHus, TMOCJIEAOBATEIHPHO IPOXOXKY UYEpe3 BCE 3TU CTYNEHHW TMO3HABATEIbHOU
neaTeabHOCTH. Mcmonmp3oBaHWe pa3HOOOpa3HBIX (OpPM M METOJIOB CHOCOOCTBYET
MOBBILICHUIO KayecTBa 00pa3oBanusa. OCHOBHbIE (POPMBI U METOABI — 3TO: POJIEBBIE UTPHI,
JIENIOBbIE WUI'Pbl, CEMHHAPbI, KOH(PEPEHLINHU, AUCIYThI, AUAIOTH, MPOOJIEMHOE OOyUEHHE,
camocTosiTellbHass ~ pa0oTa, MHAUWBHAYyaldbHas  paOoTa,  JOKJIAAbl, COOOILEHMUS;
TECTHUPOBAHWE, TMPOTPAMMHUPOBAHHBIN KOHTPOJb, HCCIENOBaTEeNbCKas paboTa u Ap.
Harnmsimapie MeToasl B mpoiiecce oOpa3oBaHMs O0YYArOIIUXCS UTPAOT OOJIBIIYIO POJb B
pPa3BUTUM Yy HUX HarsIHO — OOpPa3HOro MBILIUICHUS, OCTPOTHI BOCHPHSATHS,
HaOJIOaTeIbHOCTH, 3PUTEIbHON MaMATH. TeCHO CBS3aHBI CO CJIOBECHBIMHU METOJaMH,
KOTOPBIE€ OKA3bIBAIOT OOJIBIIOE BIMUSHUE HA PA3BUTHE MBILUICHUS U PeUU OOyJarOIINXCH.
OCHOBHBIM  JTMIAKTUYECKUM  CPEACTBOM  MPOTPaMMbI SBISIFOTC ~ TEKCTBI
paccMaTpuBacMbIX THUIIOB 33jad, KOTOpbIE BBHIOpAaHBI M3 Pa3HOOOPA3HBIX COOPHHUKOB.
Bce Bompockl u 3amaHusi paccuWTaHbl Ha paboTy oOydaronmxcsi Ha 3aHaTuu. [l
3¢ GeKTUBHOCTH paboTa MPOBOJUTCS B MAIbIX TPYIIax C ONOPON Ha MHANBUIYATHHYIO
NEeSITeNbHOCTh, C MOCIEAYIOIUM 00IIMM 00CYK/I€HUEM MOJyYEHHBIX PE3YIbTaTOB.

MaremaTrnueckoe oOpa3oBaHHE IMPEArNoJiaracT MPUMEHEHUE B TpOIecce OOY4YeHHUs
pa3IMYHBIX METOJO0B, (OPM M CIIOCOOOB OOYyUYCHHSI. Metonpl OOy4eHHS — 3TO
YIOPSIOUYEHHBIE CTTIOCOOBI B3aUMOCBSI3aHHOW JIESITEILHOCTH Teaarora u oOydaromerocs,
HampaBJieHHbIE Ha JOCTIDKCHHE TIienel oOpaszoBaHusa. Ha 3aHsaTusx mpenmnosararo
NPUMEHCHHE Pa3JIMUHBIX METOJ0B, coueTas aKTUBHBIE METOJAbI C  IAaCCHBHBIMU,
IPOIYKTHBHBIC C PENPOAYKTHBHBIMH. [IpW 3HAKOMCTBE C HOBBIMH MaTe€MaTH4eCKUMH
00BbeKTaMH UCTIOJIb3YI0 METOT CpaBHEHUs. CpaBHEHHE ITO3BOJISICT PAaCKPHIBATh OTHOIICHHS
MEXAy TOHATHSIMH, YTO CIIOCOOCTBYET BBIPAOOTKE YMEHHS KiIacCH(PHUIMPOBATH
MaTeMaTUYeCKUe TOHSTHs, YMEHHUS HAaXOJUTh CXOACTBA M Pa3IMuuig MEXIY
MaTeMaTHIECKUMH 00bEKTaMHU.

YacTto B cBOCH paboTe MCIOJNB3YI0 YacTHYHO - TOWCKOBBIM MeToa. Hampumep, mpu
MOCTPOSHUH TPAPUKOB PA3IMUHBIX (QYHKUIUH, TIepe 00yHaroIMMHICS CTaBUTCS MpodiieMa
¥ OHH CAMOCTOSITEIILHO WIIYT MyTH €€ PEIICHUS.

Mero caMOCTOATENBHOIO pPELICHUs 334a4d NPUMEHSI0 NPU PELICHWM PAacUETHBIX M
JOTHYECKHX 33/1a4 (TPeOYIOMMX BBIYHCIICHHH, Pa3MBIIUICHUH, YMO3aKIIIOYCHUH). DTOT
METOJ| MCTOJIL3YK0 NPH PELIEHUU 3a0ay Ha O6udiceHue, B TOM YMCIIe 3a7ad, B KOTOPBIX
COIOCTABIIIOTCS IUITAHUPYEMBIE U PEAIbHBIE PE3YIIbTaThl, COBMECTHOE JIBMKEHUE, 33124,



pelIeHre KOTOPhIX OCHOBAaHO Ha 3aKOHE CJIOKeHus ckopoctell. Kpome toro, 3amad Ha
COBMECTHYIO paboTy M 3a7a4 Ha apu(PMETUIECKYIO U TEOMETPUUECKYIO MPOTPECCUHU.

Harnsinapie MmeToapl B mpoiiecce oOpazoBaHus 00yJaIOIMXCsl UTPAIOT OOJIBIINYIO POJIh
B Pa3BUTHH Yy HHUX HAUBJIHO — OOpPa3HOTO MBIIUICHUS, OCTPOTHI BOCHPHSATHA,
HaOJIFOIaTeIbHOCTH, 3PUTEIBHON MaMsATH. TeCHO CBS3aHBI CO CJIOBECHBIMH METOIAMH,
KOTOpBIE OKa3bIBAIOT OOJIBINOE BIMSHUE Ha PA3BUTHE MBIIUICHUS U PEYH 00YyJarOIIUXCSI.

B cBoeil mpakThKe NpU pEIIEHUHM TEeOMETPUYECKAX 334a4  MCIOJIB3YI0 METOJ
MoaenmpoBanus. CaMOCTOSITENTbHOE N3TOTOBJICHHUE TIIACTUIIMHOBBIX, OYMaXHBIX M IPYTHX

MoJelel CrocOOCTBYET Pa3BUTHUIO OOPa3HOTO MBIIIEHHUS 00yJaroIInXCsl.

Jlis paboTel ¢ oOydaromumucs, 10-11kmaccoB mpumMeHsto Takue GopMbl paboOThI, Kak
Jekust u ceMuHap. [ToMUMO 3THUX TPaAUIIMOHHBIX (OPM HCIOJB3YIO TaKKe JUCKYCCHUH,
BBICTYIUICHHSI C JIOKJIAIaMH, COACPKAIIUMHU OTYET O BBITIOJHCHUH WHIWBH]IYaJTLHOTO HITH
TPYIIOBOTO JIOMAIIIHETO 33JlaHusl WM C COMOKIAIaMH, JOTOJHSIONIMMHU JISKITUIO
nesiarora.

OCHOBHBIM  JUIAKTUYECKHM  CPEACTBOM  IPOTPAMMBI SBJSIFOTCA ~ TEKCThI
paccMaTpuBaeMbIX THUIOB 3a/lay, KOTOpbIE BbIOpaHbl M3 Pa3HOOOpa3HbIX COOPHHUKOB,
pa3JIMYHBIX BapUAHTOB EI'D 158101 COCTABJICHBI TIE€IaroroM.
[lporpamma oOecmedeHa pa3AaTOuYHBIM MaTepUATIOM, IMOATOTOBIIEHHBIM Ha OCHOBE
MIPUJIAracMoro HUKE CIHCKa JIUTEPATYPHL.
st 6onee 3¢dekTuBHON pabOTHI O0yYarONMXCS B KauyeCTBE NUIAKTUYECKUX CPEACTB
UCNOJIb3YD  IUIAKaThl €  ONOPHBIMM  KOHCIIEKTaMH WM MEIHapECypCBHI.
Ocoboe MecTo 3aHMMAaeT MPUMEHEHHUE TECTOBBIX 3aJaHui. TeCThl MOXKHO MPUMEHSTH HE
TONBKO BO BpeMsa KOHTpoysi. C uX TNOMOIIBIO noigyyaro uH(popmaimio o
C(hOpMHUPOBAHHOCTH YMEHUH M HABBHIKOB OOYJaIOIIMXCS 1O MPUMEHEHUIO 3HAHUU B
Pa3JIMYHBIX CUTYallHSX.

TpedoBaHusi K MAaTeMATHYECKOIl MOATOTOBKe oOy4yaroumxcsi 1 roga odydenusi.
OOygaroryecst TOJKHBI:

¢ BBINOJHATH apudMeTHIECKHE ASUCTBIS C PalOHAILHBIMU YHCIIaMU;

® COCTaBJIITh U pEUIATh MPOIOPLINH;

® pelarb OCHOBHBIE 33/1a4M Ha JIpOOH, POLIEHTH;

® OCYIUECTBJEITh B BBIPAKEHUSAX U (POPMYJAaX YHUCIJIOBBIE MOJCTAHOBKU M BBINOJHATH
COOTBETCTBYIOIIIME BBIYUCIICHUS; BbIp&KaTh W3 (OpMYJT OAHM  IE€PEMEHHbIE Yepe3
APYTHe,

® COCTaBJIITH HECJIOXKHbIE OYKBEHHbIE BBIPQKEHHMS M (OpMYJIbI IO YCJIOBHSM 3a7ad,
BBINOJIHATH TIPSIMbIE BBIMUCIECHUS TIO (opMyiiaM, HAXOIUTh 3HAUYEHUS OYKBEHHBIX
BBIPQKEHHU TIPH 3a/1aHHBIX 3HAUCHUSIX OYKB;

¢ BBIIIOJIHATH I[GﬁCTBPISI CO CTCICHAMM C HaTypaJIbHbIMU ITOKA3aTCIEIM U,



® [OHMMaTh, YTO ypaBHEHUS — 3TO MaTEMATUUECKHI amIapar pelieHus pa3HoOOpasHbIX
3a71a4 M3 MareMaTHKK, CMEKHBIX 00J1aC TeH 3HAHWN, TIPAKTUKY;

® pelarb JMHEHHBIC YPABHEHUST Y NMPOCTEUIINE CUCTEMBI JBYX JIMHEWHBIX YPABHEHUM C
JIBYMsI TIEPEMEHHBIMU; CTPOUTH TPaPUKU JTUHEUHBIX (PYHKIIHI;

| HaXOIWTb 3HAYEHUS JIMHEHHBIX (DYHKIIHH 10 GopMyJIe U 1O TPaUKy.

® OBJANETh  MPAKTUYECKUMH  TEOMETPUYECKMMHM  HaBBIKAMM: M300paKaTh
reoMerpuaeckue (Urypbl CXeMaruyecKH; BBINOJHATh YEPTSKU IO YCIOBUIO 3aayu;
MBMEPSTH JUIMHY OTpe3Ka M CTPOUTh OTPE30K 3aIaHHOW JJIMHBI; U3MEPSTh BEIMUNHY
yria U CTpOUTH Yroj 33JaHHO M BEJIMUMHBbI;

® Hay4uTHCS PELIATh HECJIOXKHBIE 33/1a4M HA IIOCTPOEHUE C [0 MOLIBIO LIUPKYIIS U JIMHEHKA
(mocTpoeHue TpEyroJibHUKA I10 IBYM CTOPOHAM U YTy MEXAY HUMH, 110 CTOPOHE U IBYM
MPUJIEKAIIMM K HEH yIi1am, TI0 TPEM CTOpOHaM ).

e Dpemarb 330a4d Ha BBIUKCICHHE T'E€OMETPUUECKUX BEIWYMH (IJIMH, YIJIOB,
ionia e, 00beMOB), MPUMEHSS U3yUEHHbIE CBOWUCTBA (PUryp U HGOpMYyJIbL

TpedoBaHusi K MATEeMAaTH4eCKON MOATOTOBKe 00Yy4YaroUMXxcsi 2 roaa 00y4eHust

OOy4aroryecst JOIKHBI:

® BBINOJIHAT OCHOBHBIE JEUCTBUS CO CTEIIECHAMMU C LEJIBIMU MTOKA3aTEIAMH, C
MHOTOYJIEHAMU U C alNreOpanyecKuMu Tpo0sMU; BBITIOJIHITh Pa3JIOKEHUE
MHOTOYJICHOB Ha MHOYKHUTEJIH; BBITIOJIHATH TOKAECTBEHHbIE MPEOOpa3OBaHUS
PaLMOHATILHBIX BBIPAYKEHU;

® [MPUMEHATh CBOWCTBA apU(PMETUUECKUX KBAJPATHBIX KOPHEW IJis1 BBIYUCIICHUS
3HaYEHH U PeoOpa30BaHM YHUCIIOBBIX BBIPAKEHHM, COEpKAIMX KOPHHU;

® peuarh JIMHEHHBIE, KBAJpaTHbIE YPABHEHUS M PAlMOHAIbHBIE YPAaBHEHUS,
CBOJSILMECS] K HUM, CHUCTEMbl JBYX JIMHEWHBIX YPAaBHEHUM W  HEJIMHEWHBIC
CUCTEMBI;

e pelaTh JIMHEWHBIE W KBAJIpAaTHbIE HEPABEHCTBA C OJHOW IEPEMEHHOW M HX
CHUCTEMBI,

® pemarb TEKCTOBBIE 3aJa4M aIreOpanyeckKuM METOJOM, HMHTEPIPETUPOBATH
MOJIyYECHHBIN pe3yJbTaT, MPOBOJUTh OTOOp pelIeHUH, UCX0oas U3 (PopMyIHpPOBKU
3a/1a4u;

® UMETh ONBIT MOJEIUPOBAHMS MPAKTUYECKUX CUTyalMd M  HCCIICAOBAHUE
MOCTPOEHHBIX MOJIEJIEN C HCTOJIb30BAHMEM amrapara ajareopsl;

® [IPOBOJAMUTH JIOKA3aTEIIbHBIE PpACCYXKIEHUS IMPU PEIICHUHA 337a4, HCIOJb3Ys
U3BECTHBIE TEOPEMBI, 00HAPYKHUBAsE BO3MOKHOCTH JIJIsl UX HCIIOJIb30BaHMS;

¢ pclIaTb HpOCTGﬁLHHG INIAHUMCTPHUICCKUC 3a1a49H.



TpeboBaHus K MATEMaTHYECKOI MOATOTOBKe 00y4alonmxcs 3 roaa o0ydeHus

OOyJaroruecst TOKHBI .
OCO3HAaBaTh CYIIECTBO MOHITHS aIrOPUTMA; IPUMEPHI AITOPUTMOB;

YMETh MPUMEHATh MaTeMaTUYeCcKUe (POpPMYJibl, YpaBHEHHS M HEpaBEHCTBA IS
pELICHUS] MAaTEMaTHYECKUX U MPAKTUYECKUX 3a]1a4;

3HaTh, KaK MAaTEeMAaTUYECKH OIpeneieHHble (PYHKIMU MOTYT OIMCHIBATh pEalIbHbIC
3aBUCUMOCTH; IPUBOAUTH IIPUMEPHI TAKOTO OIUCAHUS;

NOHMMAaTh 3HAYCHWE MAaTEMaTHKd KaKk HayKd M 3HAUYCHHEC MATeMaTHKH B
MOBCETHEBHOW JKM3HM, a TaKKe KaK MPUKIAIHOTO HWHCTPYMEHTa B Oymylue
poeCcCHOHATLHOM eI TELHOCTH,

pelaTh 3aaHus, 0 THITY MPUOIMKCHHBIX K 3aganusiM EI'D (wactu B ngactu C)

HUMCTB OIIbIT (B TCPMHUHAX KOMHGTGHTHOCTeﬁ)i

v’ paboTHI B IPYIIIIE, KAK HA 3aHATHAX, TaK M BHE,
v’ paboTel ¢ uH(pOpPMAIMEH, B TOM YHCIIE U TIOJTy4aeMoil nocpeacTBoM MHrepHer.

TpeGoBaHus K MATeMAaTHYECKOM MOATOTOBKe 00y4yaroumxcs 4 roxa o0 yueHust

OOyuaroliuecst TOJKHBI:

pacIIMPUTh U CUCTEMATU3UPOBATh CBEAECHUMN O (DYHKIIUSIX;

3HaTh CBOMCTBA MNpejiena Ha OECKOHEUHOCTH U B TOUKE U BBIUUCIISATh TPE/EIIbI;

YMETh MPUMEHATH CBOMCTBA AU depeHIIMpoBaHus;

MCCJEN0BATh ()YHKIIMM HA MOHOTOHHOCTB U 3KCTPEMYMBI;

CTPOUTH TpadUKHU PA3IMIHBIX (PYHKIUHN C TOMOIIBIO MPOU3BOTHOM;

pelarh MPakTUYeCKUE 3a74a4u ¢ MOMOIIBIO MPOU3BOIHON U UHTErpaa;

IPOBOAUTH JOKA3aTENbHbIE PACCYKIECHUS U BBIUUCIISITH 3HAYEHHSI T€OMETPUYECKHUX
BEJIMYHH;

pelaTb reoMEeTpUYecKHe 3aJladd, ONUpPasCh Ha HM3y4eHHbIE CBOMCTBa (Guryp u
OTHOLIEHWA  MEXAYy  HUMH, IPUMEHsS  JONOJHUTEIbHBIE  MOCTPOEHUS,
anredpanyecKuil U TPUrOHOMETPUYECKHIA anmapar, COOOpaKeHUs] CUMMETPUU;

YMETh HAXOIUTh IUIOLIA I MOBEPXHOCTU U OOBEMBI TEJT BPAILICHUS;

YMETh pelIaTh 3a71a41 Ha KOMOUHAIUIO TEJT;

OPUMEHATh MaTeMaTHUYECKUE METOABl JJIsl PELICHMs] COJEP>KATEIbHBIX 3a1ad W3
Pa3IMUHBIX 00JIaCTeN MPAKTHKHU.
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pa3BEpHYTOE TeMaTHueckoe mianupoanue. Boarorpaa.: Yuurens, 2010
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16.MaxkapsrueB FO.H. Anrebpa. 8 kinacc. M.: Maemo3suna, 2009

17.Mopaxosuu A.I'. Anrebpa. 7xmacc. M.: Maemo3una, 2008.

18.JIvicenko @.®. [Moaroroska k EI'D. PoctoB-Ha-/lony: Jlernon-M,2012
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13.MapkoBa.1.C., HoBweie oymMnmamsl 10 Marematuke. PocrtoB-Ha- JloHy.;
®ennkc,2005

14. Haruoun O©.®., Kannn E.C. Maremarnueckas mkatyika. — M.: IIpocsemenue,
1984.

15.Tlepensman S.M. 3anumarenbHas anreopa; 3anumarenbHas reomerpus. — M.: ACT,
1999.

16.TTonosa T.I'. Marematuka. 10 - 11 kmaccel. Pa3BuTre KOMOMHATOPHO -JIOTMYECKOTO
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17. ®apkoB A.B. T'otoBuMcs K osiuMnuaiaM o maremaruke. — M.; Dk3amen, 2006.
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HuTepHeT pecypcebl:

1. Bcepoccuiickre TUCTaHIIMOHHbBIE ABPUCTHUECKUE OJIMMITHA/IBI.
http://eidos.ru/olymp/

2. Bcepoccuiickas quctanimonHas KOoHKypce-urpa « KMO-2011»

http://www. ipo.spb.ru/kio/.

MexmyHapoqHbIN KOHKYpC «KeHrypy» ipo@sp.ru.

MOCKOBCKHIA IIEHTP HEMPEPHIBHOTO MAaTEMATHYECKOT0 O0pa3OBaHMA.

http://www.conte.ru.

5. Maremarnueckuid KaJeia0CKoII, ciaydau, (JOKyChl, Mapagokckl. http://
mathc.chat.ru/

6. . HoBble TexHomoruu B oOpasoBanuu:  http://edu.secna.ru/main/

7. OTKpbITast pOCCHICKasi HHTEPHET OJMMITHA/A 10 MaTemaTrnke. metaschool.ru.

8. Ilemarormueckas MacTepckas, ypoku B IHTEpHET U MHOTOE JIPYTO¢:
http://teacher.fio.ru

9. IlyreBoautens «B Mupe HayKm» 17151 MIKOJILHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

10.Caittel « DHIMKIONEAWI»,  hitp://www.rubricon.ru/;
http://www.encyclopedia.ru/

11. TectupoBanue online: 5 - 11 knmaccer:  http://www.kokch.kts.ru/cdo/
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