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1.HOACHUTEJIBHAS 3AIIUCKA
Pabouas nmporpamMmMa o MaTeMaTHKEe OCHOBHOTO 0011ero o0pa3oBaHus Ui 5-9 kinaccoB 0011e00pa3oBaTeabHOM MIKOJIBI COCTaBIEHA HA OCHOBE:

1. depepanbHOrO0 TOCYAAPCTBEHHOTO OOPa30BaTENLHOTO CTaHAApTa OCHOBHOTO 0OLIET0 0Opa3oBaHMs, YTBEPXKACHHOTO MpHUKa3oM MuUHHUCTEpCTBA
obpazoBanus u Hayku PD ot 17 nekadbps 2010 roga Ne 1897,

2. Ilpumepnas nmporpamma 1o marematuke. CoopHux HopmamusHwvix 0okymenmos. Mamemamuxa/ cocm. 3./]. [{uenpos, A.I. Apxaoves. — M.: Jlpogha,
2007.

w

. IIporpammel 0011€00pa3zoBaTeIbHBIX yupexaeHuil «I eomeTtpus», 7 -9 knaccel (coctaBurens: bypmucrposa T. A), M. :IIpocsewenue, 2009.

4. TomoBoro KajeHIapHOro yueOHoro rpaduka (34 yaeOHBIX HEeNn);

5. TocynapcTBeHHOTO cTaHAapTa OCHOBHOTO 001IeT0 00pa3oBanus. [Ipenmer — maremaTuka;
6. OoOpa3zoBatenbHoil mporpammbl MBOY «CII Ne 9y;

7. Yuebnoro miana MBOY «CIHI Ne 9» na 2020-2021 yuebublii Toz;

8. Ilporpammbl 0011e00pa30oBaTeIbHBIX yupexaeHuil «MaremaTuka», 5- 6 kiaacc (aBrop I'.B.Jopodees, U.D. Illlapsirun ), M,IIpocBemenune
2015r

9. I'.B.lopodees, N.®. Hlapeirun, C.b.CyBopoBa, JI.B. Ky3nenoa -paspabomxu ypokos, HopmamusHvie u KOHMPOIbHO-MEMOOUUeCKUe MaAmepuanbl.
Mamemamuxa. 5-6: Knuea ons yyumensa. — M.: /pogha, 2015.

10. JlokanbHBIX aKTOB HIKOJIBI.

MaremaTrka sIBISIeTCS OJHUM M3 OCHOBHBIX, CUCTEMOOOpa3yloIUX MPEAMETOB IIKOJIBHOIO 00pa3oBaHusA. Takoe MECTO MaTEMaTUKHM CPEAM IIKOJIbHBIX
peIMETOB 00YCIOBIMBAET U €€ 0COOYI0 POJIb C TOYKU 3PEHHUSI BCECTOPOHHETO Pa3BUTUSI JIMYHOCTH ydamuxcs. [Ipu 3TOM KOTHUTHBHAsI COCTaBJIAIONIAs JaHHOTO
Kypca M03BOJIIeT 00eCIIeYnTh Kak TpeOyeMblil rocyJapCTBEHHBIM CTaHAAPTOM HEOOXOIMMBIN yPOBEHb MaTeMaTHYECKOIN MOATOTOBKH, TaK U MOBHIIIEHHBIH YPOBEHb,
ABJIAIOLIMICS JOCTATOYHBIM I YTIIyOJIEHHOTO U3ydeHus nmpenMera. Bmecte ¢ TeMm, 04eBUAHO, UTO MOJNOKEHHE ¢ 00ydeHneM npeameTy «MareMaTika» B OCHOBHOM
mKojie TpedyeT K cebe caMoro CepbE3HOT0 BHUMaHUS. AHAJIM3 COCTOSHHUS IMPENOJaBaHUS CBHJETEIBCTBYET O TOM, YTO IIKOJIA HE TMOJHOCTBIO OOECHeuMBaeT
(GYHKIIMOHAJIBHYIO TPAMOTHOCTh yuammxcs. MaremaTuueckoe oOpa3oBaHUE SIBISETCS 00s3aTeNbHOW M HEOTHEMJIEMOM YacThio oOuiero oOpa3oBaHUS Ha BCEX
CTYIEHSX IIKOJIBI.

OO0yyeHue MaTeMaTHKe B OCHOBHOM 1IK0JIe HATIPABJIEHO HA J0CTUKEeHHeE CJIeyIOIMX LeJleii:

1) 6 Hanpasnenuu IUYHOCMHO20 PA3GUMUA.



e GopMupoBaHHE MPEICTABICHUI O MaTeMaTHKe KaK YacTH OOILIeUelIOBEYECKON KyIbTYypbl, O 3HAUMMOCTH MAaTEMaTUKH B Pa3BUTHHM LUBWIM3ALUU H
COBPEMEHHOTO OOIIECTBA;

¢ Pa3BuTHE JIOTHYECKOTO M KPUTHUECKOTO MBIIUICHUS, KYJIBTYpPBl peYH, CHOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

e dopMupoBaHHE WHTEIUIEKTYaJlbHOW YE€CTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K IPEOIOJCHUIO MBICIUTENBHBIX CTEPEOTHIIOB, BBITCKAIOMINX W3
OOBIJICHHOTO OIIBITA;

¢ Bocnintanue KauecTB TMYHOCTH, 00ECIICUUBAIOLINX COUATBHYI0 MOOMIBHOCTD, CIIOCOOHOCTh MPUHUMATh CAMOCTOSATEIIbHBIC PELICHHUS;

e GopMHUpOBaHKE KAYECTB MBIIIICHHUS, HEOOXOIUMBIX IS IaliTAlluid B COBPEMEHHOM MH(OPMALIMOHHOM OOIIIECTBE;

¢ Pa3zBuTHe MHTEpeca K MaTeMaTUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CIIOCOOHOCTEI;

2) 6 MemanpeomMemHoM HANpasieHUU.

e Pa3BuTHE mNpencTaBIeHU O MaTeMaTHKe Kak (opMe OMHMCaHUS M METO/E IMO3HAHUS JCHCTBUTENLHOCTH, CO3[JaHUE YCIOBHU JUIA NPHOOpPETEHUs
MEPBOHAYAIILHOTO OIBITa MATEMATHYECKOTO MOJICTTUPOBAHMUS;

o dopmupoBaHHE OOLIUX CMOCOOOB WHTEIUIEKTYaJbHOW JESTENBbHOCTH, XapPaKTEPHBIX Ui MAaTEMaTHKH W SIBIISIOLIMXCS OCHOBOW IO3HABATEIbHON
KYJBTYPBI, 3HAUUMOH /ISl pa3IMuHBIX c(hep YeTOBEUECKON ACATEIbHOCTH;

3) 6 npeOmemuomM HanNpPasieHul.:

e OBilazicHNEe MaTeMaTHYECKUMH 3HAHUSAMHU ¥ YMEHHUSAMH, HEOOXOJMMBIMH JIJISl TIPOIOJDKEHUST 00pa30BaHMs, U3YUEHHS] CMEXHBIX TUCIUTUIMH, IPUMEHEHUS
B MIOBCE/IHEBHOM JKU3HH;

e Co3nanue pyHmamMeHTa Jjisi MaTeMaTHUECKOTO Pa3BUTHA, (POPMHUPOBAHUS MEXaHU3MOB MBIIIUICHUS, XapaKTEPHBIX JJIs1 MATEMAaTUYECKOH esTelbHOCTH. B
OpraHu3an y4eOHO—BOCIIUTATEIHLHOIO IMPOIECca BAKHYIO POJIb WUrpaioT 3amaud. OHU SBISIOTCS M LENbI0, W CPEACTBOM O0y4eHus. BaxxHbIM ycrmoBueM
MPAaBUJIbHOIN OpraHU3alliy 3TOTO MPollecca SIBISETCS BHIOOP pallMOHATBHON CHCTEMbI METOJIOB M MPUEMOB 00y4eHHs, CIEIU(HUKHU pelraeMbIX 00pa30BaTeIbHbIX U
BOCIIUTATEIHHBIX 33/a4.

3agauu:

e DOpMHPOBATH 3JIEMEHTHl CAMOCTOSATEIBHOW HMHTEUICKTYAIbHON JEATEIbHOCTH Ha OCHOBE OBJIAQJICHUS MAaTEeMAaTUYECKHUMH METOJaMH TTO3HAHHUS
OKpY’Karollero Mupa (yMeHHs yCTaHaBJIMBaTh, ONUCHIBATh, MOAETHPOBATh U OOBACHATH KOJMYECTBEHHBIE U MPOCTPAHCTBEHHBIE OTHOILICHHS);

e Pa3BuBaTh OCHOBBI JIOTHYECKOTO, 3HAKOBO-CHMBOJIMYECKOTO M aJTOPUTMHYECKOTO MBIIUICHUS; TIPOCTPAHCTBEHHOTO BOOOPaKEHHS; MaTeMaTUIeCKOH
peun; yMEeHHs BECTH MMOUCK MH(POpPMAIIMU U paboTaTh C HEM;

ePa3BuBaTh 03HABaTEIbHBIE CIOCOOHOCTH;

eBocCIUTHIBaTh CTpEMIICHHE K PACIIMPEHUIO MAaTEMAaTHICCKUX 3HAHUH;

¢ CriocoOCTBOBaTh MHTEIIEKTYAIbHOMY Pa3BHTHIO, (POPMHUPOBATH KAaueCTBA IMYHOCTH, HEOOXOIUMBIE YETOBEKY /ISl TIOJTHOIEHHOH )KU3HU B COBPEM EHHOM

o011ecTBe, CBOMCTBEHHBbIE MAaTEMAaTHYECKOM NEATENIbHOCTU: SICHOCTH M TOYHOCTH MBICIH, WHTYUIMH, JIOTHYECKOTO MBILIUICHHS, MPOCTPAaHCTBEHHBIX
MPEJICTaBICHUH, CHOCOOHOCTH K MPEOI0ICHUIO TPYJHOCTEH;

e BocnuTeIBaTh KyJIbTypy JIMYHOCTH, OTHOIICHWE K MAaTEMAaTHUKE KaK K YacTH OOMIEYeTIOBEUECKON KYJIbTYpPHI, UTPAIOIIEH 0COOYIO0 POJIb B OOIIECTBEHHOM
Pa3BUTHH.

Pemennie Ha3BaHHBIX 3a7ay O0OECIEYUT OCO3HAHHE IIKOJIbHUKAMH YHHUBEPCAIBHOCTH MAaTEeMaTHUECKHUX CIIOCOOOB TIO3HAHMSI MHUpA, YCBOECHHE
MaTeMaTHYECKUX 3HAHMM, CBA3eH MaTEeMAaTUKU C OKpYXamolled AeHCTBUTEIBbHOCTBIO W C JPYTMMH HIKOJIBHBIMH TpeAMETaMM, a TakXKe JHMYHOCTHYIO
3aWHTEPECOBAHHOCTh B PACITUPEHUN MaTEMATHYESCKIX 3HAHHA.



Heabio u3yueHus Kypca MaTeMaTHKH B 5-6 kjaccax sIBISETCS CHUCTEMaTHYECKOE Pa3BUTHE TMOHSTHS YHCIa, BHIPAOOTKAa YMEHHH BBINOJHATH YCTHO U
NUCHbMEHHO apudMeTHdecKkue IeHCTBHS HAA YHCIAMH, TEPEBOIUTH IPAKTHUECKHE 3aJadyd Ha s3bIK MAaTEMaTHKH, ITOATOTOBKA YyYaIlUXCS K HW3YYCHUIO
CUCTEeMAaTUYECKUX KYPCOB anreOphl M TE€OMETPHUH.

Kypc cTpounTcst Ha MHIYKTHBHON OCHOBE C ITPHUBIICYCHUEM HJIEMEHTOB JCYKTUBHBIX PACCYKICHHM.

B xome uw3ydeHus Kypca ydampiecss pa3BHBAIOT HABBIKM BBIYHCICHUN C HATypalIbHBIMH YHCIAMH, OBJIAJIEBAIOT HABBIKAMU C OOBIKHOBEHHBIMHU U
JNECATUYHBIMH JAPOOSMHU, TIOJIOKHUTEIBHBIMA M OTPHUIIATEIIbHBIMU YUCIIAMH, TIOJIYYal0T MPEICTaBICHUE 00 MCIIOJIb30BAaHUH OYKB JUISl 3aITUCH BHIPAXKEHHI M CBOWCTB
apuMeTHUECKUX JCHCTBHIA, COCTABJICHUU YPABHCHHM, IMPOJOJDKAIOT 3HAKOMCTBO C TEOMETPUYCCKUMH TMOHSITHSIMH, ITPHOOPETAIOT HABBIKM TOCTPOCHUS
reOMETPUYCCKUX (puryp.

Lenabo u3yyeHuss Kypca MateMaTuku B 7 - 9 kjaccax SBISICTCS Pa3BUTHE BBIUMCIUTEIBHBIX YMEHHH JO YPOBHS, IMO3BOJISIONIETO YBEPEHHO
UCIIOJIB30BaTh WX TPU PEHICHHM 3a/la4 MaTeMaTHKH M CMEKHBIX NpPEIMETOB, YCBOCHHE ammapaTa YpaBHCHHMI M HEPABCHCTB KaK OCHOBHOI'O CpEICTBA
MaTEeMAaTHYECKOTO MOJICTHUPOBAHUS 3a]a4, OCYIICCTBICHUE (YHKIIMOHAIHHOW MOATOTOBKH IIKOJIBHHUKOB. Kypc XapakTepu3yercsi MOBBIIICHHEM TEOPETHIECKOTO
YpOBHSI OOy4YEeHHsI, TIOCTCIICHHBIM YCHIIMEM POJH TEOPETUYECKUX OOOOUMICHHH | JCTyKTHBHBIX 3akitoueHui. [IpukianHasi HampaBICHHOCTh DPAaCKPBIBAET
BO3MOXXHOCTh M3y4aTh M PEIIATh MIPAKTUYCCKHEC 3a/IaUH.

Leapo u3ydyeHusi Kypca reoMeTpuud B 7-9 Kiaccax sBISCTCS CHCTEMATHYECKOE H3YYCHHUE CBOKMCTB TEOMETPHYECKMX (HTyp Ha IJIOCKOCTH,
(dbopMUPOBaHHUE TPOCTPAHCTBEHHBIX IPEACTABICHUH, Pa3BUTHE JIOTHYECKOTO MBIIIICHUS M TOJArOTOBKA ammapara, HEOOXOIUMOTO Ui W3YYCHHS CMEKHBIX
JUCIUTUIMH ¥ Kypca CTEPEOMETPUH B CTApIIMX Kilaccax.

B ocHOBe mocTpoeHuss JaHHOTO Kypca JICXKHUT e T'yMaHU3alui OOYYCHHsI, COOTBETCTBYIONIAS COBPEMEHHBIM MPEACTABICHUSM O IEJISIX HIKOJIHLHOTO
00pa3oBaHus U yaeIsomas 0co00e BHUIMAHUE IMYHOCTH YICHHUKA, €r0 MHTEPECaM U CIIOCOOHOCTSIM. [Tpemiaraemsiii Kypc
MO3BOJISIET 00€CTIeUUTh (POPMUPOBAHUE, KAK NPeOMEemHbIX YMEHUHN, TaK U YHUBEPCANbHBIX YYeOHbIX OelicmEuli IIKOJIBHUKOB, a TAK)KE CIIOCOOCTBYET JTOCTHUKEHUIO
onpeaenéHHpix B0 GI'OC MUYHOCTHBIX PE3yIbTaTOB, KOTOPbIE B JalbHEHIIEM MO3BOJIAT YYallUMCS MPUMEHSITh NOJyYEHHbIC 3HAHUS U YMEHHsSI AJISl PelIeHus
Pa3ITUYHBIX KU3HECHHBIX 3a71a4.

2. OBIIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEIMETA «MATEMATUKA»

Cooepoicanue mamemamuiecko2o o6pa30eanus B OCHOBHOM MIKoJie GopMUPYETCs Ha OCHOBE (DyHAAMEHTaIbHOTO SIpa IIKOJIHHOTO MaTeMaTHYeCKOTrO
oOpa3oBanus. B mnporpamme OHO TMpeACTaBIEHO B BHJAE COBOKYINHOCTH COJAEpXAaTENbHBIX pa3/ejoB, KOHKPETU3UPYIOIIUX COOTBETCTBYIOIIME OJOKHU
byHIaMEHTABHOTO S/Ipa MPUMEHUTENBHO K OCHOBHOM 11kose. [Iporpamma pernaMeHTupyeT o0beM MaTepuala, 00s3aTeIbHOro ISl U3y4YeHHs] B OCHOBHOM IITKOJIE, a
TaK)Ke JIaeT €ro pacipeseieHre Mexay 5—9 kiaccami.

CogepxaHre MaTeMaTH4YeCKOro 00pa30oBaHMsl B OCHOBHOM IIIKOJIE BKJIIOYAET CIIEAYIONINE Pa3iembl: apugmemuxa, anreeopa, QyHkyuy, 6epoamuocms u
cmamucmuka, ceomempusi. Hapsiy ¢ 3TUM B HEro BKJIIOUEHBI J1BA JIOMOJHUTENBHBIX pa3fielia: 102UKa U MHOMCECMEa, MAmeMamuka 8 UCMOpUYecKoM pasgumuu, 9YTo
CBSI3aHO C peanu3aliei meneil o0IenHTeNIEKTYallbHOTO B O0IIEeKYIbTYpHOTO pa3BuTus yuammxcs. CoaepikaHue KaXKIOoro U3 dTUX Pa3/elioB pa3BOpAYMBAETCS B
COJIepKaTeIbHO-METOMUECKYIO JTMHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE pa3elibl COACpKaHHsI MATEMAaTHUYECKOr0 00pa30BaHus Ha JAHHOH CTYIIEHH 00y4YeHHUS.

Copepxanue pazaena «Apudmerrka» cayKuT 0a30i Ui JambHEUIIEr0 U3YYeHUs yYalllUMUCA MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO UX JIOTHUECKOTO
MBINUICHUS, (POPMHPOBAHUIO YMEHHUS TOJIb30BATHCA AJITOPUTMAMH, & TaKXKe MPUOOPETCHUIO MPAKTHUUYECKUX HABBIKOB, HEOOXOJMMBIX B TMOBCETHEBHOW >KH3HHU.
Pa3BuTHEe TOHATHS O YKCIIE B OCHOBHOHM IIKOJIE CBS3aHO C PallMOHAIBHBIMH M UPPALUOHAIBHBIMH YHCIaMH, (OPMUPOBAHHUEM IMEPBUYHBIX MPECTABICHHUNA O
JNEHCTBUTENBLHOM YHClie. 3aBeplIeHHe YMCIOBOW JIMHUU (CUCTeMAaTHU3alusl CBEICHHN O JAeMCTBUTENbHBIX YMCIaX, O KOMIUIEKCHBIX YHCIaX), TaK e Kak u Ooiee
CJIOKHBIE BOTPOCHI aprudmeTuku (anroput™ EBkinaa, ocHOBHas Teopema apuMETHKH ), OTHECEHO K CTYIEHHU 00IIero cpeHero (oaHoro) oOpa3oBaHusl.

Copepxanue paszzaena «Anredpay HarmpapiaeHO Ha (GOpMUPOBaHHUE y yYalIMXCsS MaTeMaTHYECKOro amnmnapara JUisl pelieHus 3a/1a4d U3 pa3HbIX pa3fiesioB
MaTeMAaTHKH, CMEXHBIX IMPEAMETOB, OKPYXKAIoIEeH peanbHOCTH. SI3bIK anreOpbl MOAYEpPKHMBAET 3HAUYCHHE MATEeMATHKW Kak sS3bIKa I TOCTPOSHUS

4



MaTEMaTUYECKUX MOJIeJIEH MPOIECCOB U SIBJICHUM peanbHOro Mupa. B 3agaunm u3ydeHus anreOpbl BXOAST TAKXKE PAa3BUTHE AJITOPUTMHYECKOTO MBIILUICHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, JUIsl YCBOGHMsI Kypca MH()OpPMATHKH, OBJAJCHUS HABbIKAaMU JE€IyKTHUBHBIX paccyxiaeHuil. [IpeoOpasoBaHne CUMBOJBHBIX (OpM
BHOCHUT CIelM(UYECKU BKJIAJ B Pa3BUTHE BOOOPAKEHHUsS YYAIIMXCS, MX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY. B OCHOBHOM IIKOJIE MaTepual
ITPYNIHUPYETCS BOKPYT PAllMOHANBHBIX BBIPAKEHUI, a BOMPOCHI, CBS3aHHBIE C HWPPALMOHAIBHBIMH BBIPDAKEHUSMHU, C TPUTOHOMETPUUYECKHUMH (DYHKUHUAMU WU
npeoOpa3oBaHUsIMHU, BXOIAT B COACPKAHKUE Kypca MATEMAaTHKH, & CTApIICH CTYIIeHH 00YYEeHHUS B LITKOJIC.

Copepxanue pazaena «OyHKIHU» HAIEICHO HA MOJTYYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUM 0 (YHKIIMU KaK Ba)KHEHIIeH MaTeMaTU4ecKou MoJenu
JUTSL ONTUCAHUS ¥ KICCIIIOBAHUST PAa3HOOOPA3HBIX MPOIIECCOB. V3yueHne 3Toro Matepuaina CriocoOCTBYET Pa3BUTHIO Y YUAIMXCS YMEHHSI HCIIOIh30BaTh PA3TUIHbBIE
A3BIKM MaTeMaTHKU (CIIOBECHBIN, CUMBOJIMYECKH, rpaduuecKuii), BHOCUT BKJIaJ B (JOPMUPOBAHUE IPEICTABICHUN O POJIM MATEMATUKH B PA3BUTUU IUBUIN3ALUU
U KYJIbTYpHI.

Paznen «BeposTHOCT M CTaTUCTUKA» — OO0SA3aTENbHBI KOMIIOHEHT IIKOJBHOIO 00pa3oBaHUs, YCHWJIMBAIOIIMNA €ro MPHUKJIAJHOE M MPAKTUYECKOe
3HaueHUEe. DTOT Marepuall HEOOXOAMM, MPEXKIEC BCEro, Ais (OPMUPOBAHUS Yy ydaluxcs (PYHKIMOHATHHOW TPAaMOTHOCTH — YMEHUH BOCIPUHUMATH W
KPUTHYECKH aHATU3UPOBaTh HHGOPMAIUIO, IPEJICTABICHHYIO B Pa3IMUHBIX (hopMax, IOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX PealbHBIX 3aBUCHMOCTEH, IIPO-
BOJHUTH TPOCTEHINE BEPOSTHOCTHBIC pacueThl. M3yueHne OCHOB KOMOWHATOPUKH TO3BOJIUT YYAIIUMCS pacCMaTpUBATh CIIy4ad, OCYIIECTBISTh mepedop u
MO/ICUET YKCJIa BAPUAHTOB, B TOM YHCJIE€ B IPOCTEUIINX MPUKIAAHBIX 3aa4ax.

[Tpyu M3y4eHHH CTATHCTUKH U BEPOSTHOCTU PACHIMPSIOTCS MPEICTABICHHUS O COBPEMEHHON KapTHHE MHPA M METOJIaX €ro MCCIeI0BaHus, GOPMUPYETCS
MOHMMAaHUE POJIM CTATUCTHKYU KaK MCTOUYHUKA COLMANILHO 3HAUMMOI HH(OPMAIINH, U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIUICHUS.

Lenb conepxanus pasnena «['eoMeTpus» — pa3BUTh Yy YUAIIUXCS POCTPAHCTBEHHOE BOOOPKEHUE U JIOTHISCKOE MBIIIJICHHUE ITyTEM CHCTEMAaTHIECKOTO
U3YYEHUS CBOMCTB T'€OMETPUUYECKUX (UIyp Ha IJIOCKOCTH M B TPOCTPAHCTBE M MPUMEHEHHS STUX CBOMCTB MPH pPEIICHUWU 3a7ad BBIYUCIUTEIHHOTO M
KOHCTPYKTUBHOTO XapakTepa. CyliecTBeHHas: pOJb MPU 3TOM OTBOJMUTCS PA3BUTHIO T€OMETPUUECKOW MHTYyHIIMU. CoueTaHrue HarJsJHOCTH CO CTPOTOCTHIO SBIISI-
€TCsl HEOTHEMJIEMOI YacThI0 TE€OMETPUUECKHUX 3HaHUN. Matepuain, oTHOcsauiics Kk 01okam «KoopanHate» U «BekTopbl», B 3HAUUTENHHON CTENIEHH HECET B cede
MEXITPEIMETHBIC 3HAHUS, KOTOPbIE HAXOST MPUMEHEHUE, KaK B PA3IMYHBIX MATEMAaTHYECKUX JUCIMIUIMHAX, TAK U B CMEXKHBIX MIPEAMETaX.

OcoOenHocThIO pasnena «Jlormka U MHOXKECTBa» SIBIISIETCS TO, UTO MPEJCTABICHHBIM B HEM MaTepual MPEUMYIIECTBEHHO U3ydaeTcs W HCIOIb3yeTcs
pacmpeneseHH0 — B XOJI€ PacCMOTPEHHUs Pa3IMYHBIX BOIMPOCOB Kypca. COOTBETCTBYIOUIMN MaTepHasl HAIEJIeH Ha MAaTeMAaTHYEeCKOE Pa3BUTHE Yy4alluxcs,
dbopMupoOBaHUEe y HUX YMEHUS TOYHO, CKATO U SCHO M3JaraTh MBICIH B YCTHOW U MHUCHbMEHHOMN pedH.

Paznen «MartemaTnka B MCTOPUYECKOM pPa3BUTHH» MpeAHA3HAYEH Il (OPMHUPOBAHMS TPEICTABICHUM O MaTEMaTUKE KaK YacTU YeJIOBEUECKOU
KYJIbTYpbI, A7 OOLIEro pa3BUTHUS MIKOJBLHUKOB, AJS CO3JMaHUS KYIbTYpPHO-HCTOPUUYECKOH cpeanl oOydeHus. Ha Hero He BbIeNseTCS CHEIHAIbHBIX YPOKOB,
YCBOEHHE €r0 HE KOHTPOJIUPYETCS, HO COJAEpKAaHUE ITOT0 pas3ziesia OpraHMYHO NMPUCYTCTBYET B Y4EOHOM IPOLIECCEe KaK CBOEro pojJia T'yMaHUTapHBIA (OH mpu pac-
CMOTPEHUH MPOOJIEMATUKU OCHOBHOT'O COJIEP>KaHUS MAaTEMAaTHUYECKOTO 00pa30BaHMs.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA YUeOHOI 0 MpeIMeTa.

Marematnueckoe 00pa3oBaHHME HIpaeT BaXKHYI pOJIb, KaK B IPaKTHUECKOW, Tak M B JAyXOBHOM kM3HM oOmectBa. IlpakTudeckas cTopoHa
MaTeMaTUYeCcKOro 00pa30BaHUsl CBsi3aHa ¢ (OPMHUPOBAHUEM CIIOCOOOB JIEATEIBHOCTH, AYXOBHAs — C MHTEJUIEKTYalbHBIM pPa3BUTHEM ueJOBeKa, (pOpMHUpPOBAHUEM
XapakTepa 1 0011el KyJIbTyphl.

[IpakThueckasi MOJE3HOCTh MaTeMaTHKUW OOYCIIOBJI€HAa TeM, 4YTO €€ IPEeIMETOM SBIAIOTCS (yHIAMEHTAlbHbIE CTPYKTYPhl PEAJbHOTO MHUpA:
IPOCTPaHCTBEHHBIE (OPMBI U KOJWYECTBEHHBIE OTHOIIEHHS — OT NPOCTEHIINX, YCBaWBAaEMBIX B HEMOCPEJICTBEHHOM OIBITE, O JOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX JJI Pa3BUTHUS HAYYHBIX U TEXHOJIOTMUECKUX UAel. be3 KOHKpeTHbIX MaTeMaTH4eCKHX 3HaHWM 3aTpyJHEHO MOHMMaHUE MPUHLHUIIOB YCTPOHUCTBA U
UCIIOJIb30BaHUSI COBPEMEHHOW TEXHHKH, BOCIPHUATHE U MHTEpIpeTanus pa3HOoOOpa3HOW COIMATbHON, SKOHOMHYECKOHM, MOJUTHUYECKOH HH(pOpMaIuH,
Manod¢p¢eKTUBHA MOBCEIHEBHAs NpaKTHUYecKas AesITeabHOCTh. KakoMy 4YerloBeKy B CBOEW KM3HU MPUXOAUTCA BBHIMOIHATH JOCTATOYHO CIIOXHBIE PAacyeThl,
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HaXOJUTh B CIPAaBOYHHKAX HYXHBbIE (OPMYJIBI U TPUMEHATH UX, BIAJETh NMPAKTUUYECKUMHU NPHEMaMU T'€OMETPHUECKUX H3MEPEHHUH U TOCTPOCHUH, YUTaTh
nH(pOpMaNNIO, MPEJCTABICHHYIO B BUJAE TAONWI, IuarpamM, rpaduKoB; IMOHWMATh BEPOSTHOCTHBIM XapaKTep CIyYaiHBIX COOBITHH, COCTaBIATH HECIIOXKHBIC
aJIrOPUTMBI U JIp.

be3 0a30Boii MaremaTrn4eckol MOATOTOBKHM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM. B IIKoje MaremaTHKa CIIy>KUT ONOPHBIM
npeaMEeTOM IJId U3YUCHUA CMCIKHBIX JUCIHUIIINH. B nocnemkonsHON KU3HU peaﬂBHOﬁ HCO6XOI[I/IMOCTBIO B Hallld OHU SABJIACTCA HCIIPECPBIBHOC O6paSOBaHI/IC, qTo
TpeOyeT MOJHOIEHHOW 0a30B0i 001Ie00pa30BaTEIbHOM MOATOTOBKH, B TOM YMCIIC U MaTeMaTH4YecKoil. 11 HakoHel, Bce OouiblIe CrieluanbHOCTEH, Tae He0OX0auM
BBICOKHI ypOBEHb OOpa3OBaHUs, CBSI3aHO C HEMOCPEICTBEHHBIM NPUMCHEHHEM MaTeMaTUKH (PKOHOMUKA, Ou3Hec, (UHAHCHI, (U3MKA, XUMHS, TEXHHUKA,
uH(opMaTHKa, OMOIOTHS, ICUXOJIOTHUS U JIp.). TakuM 00pa3oM, pacuIMpsieTcsi KPyr HIKOJIBHUKOB, ISl KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IIPEIMETOM.

ﬂJ’IH JKU3HHU B COBPEMCHHOM O6IJ.I€CTBC BaXHBIM ABJIACTCA q)OpMI/IpOBaHI/Ie MAaTEMaTUUCCKOro CTHUJIA MBIINIJICHUS, MPOABJIAIOIICTOCA B OIPCACIICHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce MaTeMaTHYeCKOHl AEATENPHOCTH B apceHal MPUEMOB M METOJOB YEIOBEYECKOTO MBIIUICHUS €CTECTBEHHBIM 00pa3zoM
BKJIIOYAIOTCA MHAYKIUA U ACAYKIIUA, 0606H_IGHI/I€ M KOHKpCTHU3alusd, aHaJiu3 U CUHTC3, KJIaCCI/I(bI/IKaL[I/ISI Hn cucreMaru3sanus, a6CTpaFI/IpOBaHI/Ie u anagorusa. OOLeKThI
MaTEeMaTHYECKUX YMO3AKIIOUCHHUH W NpaBHiIa MX KOHCTPYMPOBAHMS BCKPBIBAIOT MEXAHHM3M JIOTUUECKHX IMTOCTPOCHHH, BBHIPAOATHIBAIOT YMEHHS (OPMYJIHNPOBATH,
000CHOBBIBATbL W AOKa3bIBaTh CYXJACHUA, TCM CaMbIM pPAa3BUBAIOT JIOTMYCCKOC MBIIIJICHUC. Beﬂyma;l POJib INPUHAMJIC)KUT MATCMATUKE B d)OpMI/IpOBaHI/II/I
ITOPUTMUYECKOTO MBINUICHUS! M BOCIIMTAHUM YMEHUH JICHCTBOBATH 10 3aJaHHOMY aJrOPUTMY W KOHCTPYHMpPOBATh HOBBIE. B Xone pemieHus 3agady — OCHOBHOU
yqe6H01‘/'I ACATCIIBHOCTH Ha YpPOKax MaTCMAaTUKW — Pa3BUBAIOTCA TBOPUYCCKAA U IMPUKIIAJHAA CTOPOHBI MBIINIJICHUS. O6y‘IeHI/IC MaTEMATUKE AacT BO3MOXKHOCTH
pa3BHBaTh y y4allUXCsl TOYHYIO, SKOHOMHYIO M HH()OPMAaTUBHYIO pe4b, yMEHHE OTOMpaTh HauOoiee MOAXOSIINE S3BIKOBBIE (B YaCTHOCTH, CHMBOJIMYECKHE,
rpaduvecKre) CpescTBa.

Maremarnueckoe 0Opa3oBaHHE BHOCHT CBOW BKJIaa B ()OPMHpOBaHME OOLICH KyIbTYyphl 4enoBeka. HeoOXOaMMBIM KOMIOHEHTOM OOIIEH KyIbTYpHI B
COBPCMCHHOM TOJIKOBAHUU SBJIACTCA O6HI€€ 3HAaKOMCTBO C METOJaMH IIO3HaAHUA ﬂeﬁCTBHTCHBHOCTH, mpeacCTaBJICHUE O NPCAMETC U MCTOAC MATCMATUKH, €TI0
OTJINYHS OT METOJIOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 0COOEHHOCTSX MPUMEHEHHS MaTeMAaTUKH JUIS PELICHHs HAy9YHBIX U MPUKJIAJHBIX 3371a4.

H?;YLIGHI/IG MaTEMAaTUKH CHOCO6CTByeT 9CTECTUYCCKOMY BOCIHMTAHUIO YCJIOBCKA, INMOHMMAHHWIO KpPaCOTbl M HU3AMICCTBA MATCMATHYCCKUX paccy)KI[eHI/Iﬁ,
BOCHPUSATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJICH CUMMETPHUH.

I/ICTOpI/Iﬂ Pa3BUTHA MATEMATUYCCKOTO 3HAHUA OACT BO3MOKHOCTH IIOINOJHUTH 3amaC MCTOPHUKO-HAYUHBIX 3HAHUM IIKOJBbHUKOB, C(bOpMI/IpOBaTB Y HHUX
NpPEJCTaBICHNUs O MaTeMaTHKEe KaK 4yacTh OOIIeyeloBEeUYeCKOM KyJabTypbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKMMH BE€XaMHU BO3HUKHOBEHMS U Pa3BUTHS
MaTeMaTU4eCKON HayKH, C UCTOPUEN BEIMKUX OTKPBITUN, UMEHAMHU JIIO/IEH, TBOPUBILUX HAYKY, JOHDKHO BOMTH B MHTEUIEKTYaJIbHBIN Oarax Kaxao0ro KyJIbTYpPHOIO
YeJI0BEeKa.

3. OIMCAHUE MECTA YYEBHOI'O IPEJIMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE

Ha u3ydyeHue mareMaTHMKH B OCHOBHOW IHIKOJE OTBOAMT 5 y4eOHBIX YacOB B HEJENI0 B TeUeHHE KaxJaoro roga oOyueHus, Bcero 850 ypokos. B
COOTBETCTBUM C TpeboBaHmsiMH DenepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTENbFHOTO CTaHAAapTa OCHOBHOTO 00mero oOpazoBaHusl mpeamer «MaremaTukay
u3yyaercs ¢ 5-ro o 9-i kiacc B BUJE CIEAYIONUX YUeOHBIX KypcoB: 5—6 kiacc — «MatemaTtukay, /-9 kiaccax HapajiebHO U3Y4atoTCsl peIMeThl «Anredpa» u

«I"eomeTpus».
Pacnipenenenne yueOHOT0 BpeMEHH MEXKIY STUMH MPEAMETaMHU IPEICTABICHO B TaOIHIIE.

3.1. KosimuecTBO 4aCOB HA OCBOCHHE Y4eOHOI0 NpeAMeTa HAa YPOBHE OCHOBHOTI'0 00111ero 00pa3oBaHus

Hpumep: mamemamukKa



KoJsnyecTBO 4acoB Ha 0CBOCHHE Y4e0OHOI0 NMPeAMeTa HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

Ilepuon oOyuenust

Kosn4yecTBO 4acoB B Hexea10

O0111ee KOJIMYECTBO YACOB B I'0JX

5 xIacc 5 170
6 xJ1acc 5 170
7 xnacc 0 0

8 Kacc 0 0

9 kacc 0 0
Koymn4yecTBo 4acoB

3a mepuoj 340
00yueHust

Ilpumep: anceopa

KosmuecTBO 4acoB Ha 0OCBOeHHE Y4eOHOI0 NpeIMeTa Ha Y

POBHE OCHOBHOTO 00111er0 00pa30BaHUs

Ilepnon o0yuenus

Koau4ecTBO 4acOB B HeJIEJII0

O01ee KOJIMYECTBO YaCOB B IO

5 KJacc 0 0

6 Kacc 0 0

7 xnacc 3 102
8 Kacc 3 102
9 knacc 3 102
KoandecTBo 9acoB

3a mepuoj 306
00yueHust

Ilpumep: zeomempusn

Kosnn4ecTBo 4acoB Ha 0CBOeHHME YU4eOHOI0 MpeMeTa Ha

POBHE OCHOBHOI0 00111er0 00pa3oBaHus

Ilepuon o0yuenus

KoauuecTBO 4acoB B HeJEJII0

O011ee KOJIMYECTBO YaCOB B I'0JI

5 Knacc 0 0

6 xnacc 0 0

7 xknacc 2 68
8 xiracc 2 68
9 xacc 2 68
KoandecTBO 9acoB

3a mepuoj 204
00yueHust




4. PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJJMETA «MATEMATHUKA>»

5-9 kaaccnl
JINYHOCTHBIMH pe3yJIbTATAMH W3YYCHHUs IpeaMmeTa «MareMmarukay B BHUJE CICAYIOIINX YYeOHBIX KypcoB: 5—6 kimacc — «Marematuka», 7-9 kiacc —

((AJ'IFC6pa» n «l COMETPHA» ABIAKOTCA CICAYOINE KAa4CCTBA:

1. HE3aBUCUMOCTh U KPUTUYHOCTH MBIIIUICHHUS;

2. BOJISL 1 HACTOWYMBOCTD B JOCTHKEHUH LIETTH.

CpencTBoM TOCTHXKEHUS ITUX PE3YJIbTATOB SABJISAETCS:

1. cucrema 3amaHuii y4eOHUKOB;

2. opraHM3anys MaTepuaja B yueOHUKAX;

3. HCIOJIb30BaHHUE COBOKYIMHOCTH TE€XHOJIOTHI, OpUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSITEIbHOCTH M KPUTUUHOCTH MBILUICHUS: TEXHOJIOTUS CUCTEMHO-
JESTeTbHOCTHOTO MOIX0a B 00yYEHHH, TEXHOJIOTUs OLICHUBAHHUSL.

MeranpeAMeTHbIMHM pe3yabTaTaAMHM U3Y4YeHHUS Kypca «MaremaTuka» sBiseTcs (QOPMUPOBAHHWE YHHUBEpPCATbHBIX Y4eOHbIX nedctBuil (YVY]).
PeryasituBubie YY/I:

5—-6-ii KJ1acchl

1. camocTosITeIbHO OOHAPYKHUBATH U (POPMYIUPOBATH YIEOHYIO TPOOIEMY, ONPEACIATh Ledbh YUeOHOH eI TeTbHOCTH, BEIOUPATh TEMY IIPOCKTA,

2. BBIIBUTaTh BEPCUU PELICHUs IPOOJIEMbl, 0CO3HABATH (M HHTEPIPETUPOBATH B CiIy4ae HEOOXOIMMOCTH) KOHEUHBIN pe3ylbTaT, BRIOUPATh CPe/ICTBA

3. IOCTIXEHHS 1NN U3 MPEATIOKECHHBIX, a TAK)KE UCKATh UX CAMOCTOSTEIBHO;

4. cocTaBnATh (MHAWBUYyaTbHO WU B TPYIINE) IJIaH pelieHus Mpo0eMbl (BBIIIOJIHEHUS TPOEKTA);

5. paboras 1o miuaHy, CBEpATh CBOM JEHCTBUS C LENBIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OMIMOKHA CaMOCTOSTENLHO (B TOM YHCIE U KOPPEKTHPOBATH

TJ1aH);

6. B quayiore ¢ y4uTeNIeM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BRIPAOOTAHHBIE KPUTEPUH OICHKH.

7-9-ii kaaccbl

7. cCaMOCTOSITEILHO 0OHAPYKUBATh U (HOPMYITUPOBATH TPOOIEMY B KIIACCHOM U UHIMBUIYAIbHOU YUeOHOMN e TENHHOCTH,

8. BBIBUTaTh BEPCHH pEIICHUS MPOOIeMbl, 0CO3HABATh KOHEUHBII pe3ylbTaT, BEIOMPATh CPEACTBA JOCTHKEHHS IeNU U3 MPEJIOKEHHBIX MM UX UCKATh
CaMOCTOSITENIbHO;

9. cocTaBnATh (MHIAMBUIYaJIHHO WJIHM B TPYIIE) MJIaH pEHIeHUs MPOOIeMbl (BBITOIHEHUS TPOEKTA);
10. moxOupath K Kax10# nmpobiaeme (3a1aue) aIcKBaTHYIO €l TECOPETHICCKYIO MOJICTT;
11. paboras 1Mo MPEIOKEHHOMY WM CaMOCTOSITENIFHO COCTaBJICHHOMY IIJIaHy, MCIOJB30BaTh HAapsly C OCHOBHBIMU U JOTOJHUTEIBHBIE CPEICTBA

(cripaBOUHAas IUTEpATypa, CIOKHBIE IPUOOPHI, KOMIIBIOTED);

12. nnanupoBaTh CBOK MHIMBHUAYAJIbHYIO 00pa30BaTENIbHYIO TPAEKTOPUIO;
13. paboTaTh MO CaMOCTOSITENILHO COCTABICHHOMY IIJIaHY, CBEPSSCh C HAM U C LEIBI0 JACATEIbHOCTH, UCTIPABISISl OMIMOKH, UCTIOIB3YS CAMOCTOSITEIBHO

noobpaHHbIe cpeacTBa (B TOM uncie u HTepHer);

14, CBO60}1HO IIOJIB30BaThCA BI)Ipa6OTaHHBIMI/I KPUTCPUAMH OLCHKU M CaMOOLCHKH, UCXOAA M3 NHEJIN U MMCIOIUXCA KPUTCPUECB, pa3jivndasd pe3yabTaT U

CIIOCOOBI JICHCTBUIA;

15. B xoz1e mpeCTaBIeHUs TPOEKTa JaBaTh OLEHKY €ro pe3yJbTaTaMm;
16. camocTOsATEIEHO OCO3HABATh MPHUUMHBI CBOETO YCIeXa MM HeycleXxa U HaXOUTh CIOCOObI BEIXO/A U3 CUTYallUU HEeycClexa;
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17. ymeTh OIIEHUTH CTENEHb YCIEITHOCTH CBOSH MHANBHUIYALHOW 00pa30BaTebHON ACSITETFHOCTH;

18. naBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM M YepTaM XapakTepa («KakoB 51»), ONMPENesTh HAlPABIECHUS CBOErO Pa3BUTUS (KKAKUM S XOUY CTaThy,
«UTO MHE JIJIsl 3TOTO HAJ0 CAENATHY).

CpenctBoM (popMmupoBaHUSl PETyIATUBHBIX Y Y]] ciiy)KaT TEXHOJIOTHS CHUCTEMHO - AESITEIbHOCTHOTO IMOJX0Jla Ha dTare M3ydyeHUss HOBOTrO MaTepuana u
TEXHOJIOTHS OLIEHUBAHUS 00PAa30BATEIbHBIX JOCTIKEHUHN (YIEOHBIX yCIIEXOB).

Ilo3naBartenbHbie YY I:

5-9-ii k1accwl

1. ananu3upoBaTh, CpPaBHUBATH, KJIACCU(DHUITUPOBATH U 0000MIaTh (DaKThI U SBJICHUS,

2. OCYHIECTBJIATh CPaBHEHUE M KJIACCH(PHUKAIUIO, CAMOCTOSITEILHO BBIOMPAs OCHOBAHWS M KPUTEPUU JJI YKA3aHHBIX JIOTUYECKUX ONEpalnii; CTPOUTH
KJIaCCU(PUKALUIO MTYTEM JUXOTOMUYECKOTO JIeJIeHHs (Ha OCHOBE OTPHUIIAHUSA);

3. CTPOUTH JIOTUYECKH 0OOOCHOBAHHOE PACCYKACHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE IPUUYNHHO-CIIEJICTBEHHBIX CBSI3CH;

4. co3naBaTh MaTEeMaTUYECKUE MOJICIIN;

5. COCTaBISATH TE3UCHI, PA3IMYHBIC BHUJBI IJIAHOB (MPOCTHIX, CIOXKHBIX H T.1.). [IpeoOpa3oBbIBaTh HHPOPMAIIUIO M3 OJHOTO BUAA B IpYroi (Tadiuily B
TEKCT, AUarpaMMy H Ip.);

6. BEIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

7. yMeTb OmNpeneNnsTb BO3MOXKHbIE HCTOYHHKHM HEOOXOIMMBIX CBEIEHUH, MPOU3BOAUTH MOMCK HWH(GOpMAllMK, aHAIM3UPOBATh M OLEHUBATH €&
JIOCTOBEPHOCT.

8. moHMMas MO3UIIMIO APYroro YelioBeKa, pa3uvaTh B €ro peyd: MHEHHE (TOUKY 3PEHHUS), JOKA3aTeNbCTBO (apryMeHTHI), (aKThl; TUIOTE3bI, aKCHOMBI,
Teopuu. J{J1s 3TOro caMOCTOATEIBHO UCII0JIb30BATh PA3JIMYHBIE BU/IbI YTEHU (M3yUarolee, IPOCMOTPOBOE, 03HAKOMUTEJIBHOE, IOMCKOBOE), TPUEMBI CITyILIAHUS.

9. camoMy co3gaBaTh HCTOYHUKHM HHGPOpPMAIMM PA3HOTO TUNA U [ Pa3HbIX ayauTOpHil, coOmroAath WHGOPMAIMOHHYIO TUTHEHY M IIpaBHIia
WH(GOPMAIMOHHON 0€30TaCHOCTH;

10. ymeTp HCHOIB30BaTh KOMIIBIOTEPHBIE M KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT JUIsl AOCTIDKEHUS CBOUX IeNeid. YMeTh BBIOMpAaTh
aJIeKBaTHBIC 3aJjaue MHCTPYMEHTAJIbHBIE NMPOrpaMMHO-aNIapaTHble CpeacTBa U cepBHCHL. CpencTtBoM (opMupoBaHUs MO3HABATeNbHBIX Y Y/ ciyxaT y4eOHBIN
MaTepuai U MPexk/e BCero MPOAYKTUBHBIC 3a/1aHUs yUeOHHKA.

11. Vicnonb3oBaHue MaTEMaTUYECKUX 3HAHUH JJIs1 PEIICHUSI Pa3JIMUYHBIX MATEMAaTUUECKUX 3a/1a4 U OIICHKU MOJTYYEHHBIX PE3YJIbTaTOB.

12. CoBOKYITHOCTh YMEHHMI 110 HCTIOIH30BAHMIO JI0KA3aTEIHHON MATEMATHYECKOM peUH.

13. CoBOKYyITHOCTh YMEHHIA 110 paboTe ¢ HH(POpPMAIIHE, B TOM YHCIIC U ¢ Pa3TMYHBIMH MAaTEMAaTHICCKIMH TEKCTaMH.

14. YMeHus ucnonp30BaTh MAaTEMAaTUYECKUE CPEACTBA [Tl U3yUEHUS M OMUCAHUS PEalbHBIX MPOLIECCOB U SBICHUH.

15. He3aBHCUMOCTb ¥ KPUTUYHOCTH MBILIUICHUS.

16. Bons 1 HACTOMYKMBOCTH B TOCTHKEHUU IIEJIH.

KommyHukarusubie YY/:

5-9-ii k1accwl

1. caMOCTOSITEIbHO OpTraHU30BBIBATH YIEOHOE B3aUMOCIHCTBIE B TpyIIIie (OmpeaeisaTh o0Iue 1eiu, T0TOBApUBATHCS APYT C APYTOM U T.11.);

2. oTCTauBasi CBOIO TOUKY 3PEHUs, IPUBOJUTH APTYMEHTHI, MOATBEPKAAs UX (haKTaMu;

3. B IUCKYCCHUU YMETh BBIBUHYTH KOHTPAPTYMEHTHI;

4. moHMMasl MO3UIIUIO IPYTOro, pa3uyaTh B €0 peur: MHEHUE (TOUKY 3pEHHs ), JOKa3aTeNIbCTBO (apryMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI, TEOPHUH;

5. yMETh B3TJIIHYTh Ha CUTYAIIMIO C MHOM IMO3HIIMH M JIOTOBAPUBATHCS C JIFOJIbMHU UHBIX TTO3UITUN.



CpenctBoM (popMupoBaHUS KOMMYHHKATHBHBIX Y VY]l cimyxar TexHOJOTHs MpoOjJeMHOro oOydeHMs, OpraHu3anus paboThl B MajbIX TpyImax, Takke
UCIIOJIb30BaHUE HA YPOKAX TEXHOJIOTUHU JIMYHOCTHO- OPUEHTUPOBAHHOIO M CUCTEMHO- AEATEIbHOCTHOTO 00yUeHHUS.

IIpenmMeTHbIMHU pe3yJibTaTaMHU U3y4YeHHs NpeaMeTa «MareMaTukay SIBISIFOTCS CIEAYIOUIEe YMEHUS:

5-ii KJ1ace

Hcnonv306ams TIpH pelLICHUH MaTEeMaTHYECKUX 3aj1ad, UX 0OOCHOBAHUH U MPOBEPKE HAliIGHHOTO PEIICHUsT 3HAHUE:

- Ha3BaHMUM M IOCIEIOBATENBHOCTU YHUCEN B HaTypaibHOM paxy B npezaenax 1 000 000 (c xkakoro ymcia HaYMHAETCS ITOT Psill, Kak oOpasyercs Kaxaoe
CJIEIYIOIIIEE YHUCIIO B 3TOM PSALY);

- Kak oOpa3syeTcs Kakaas cieqyrouias cC4éTHas eIMHULIA;

- Ha3BaHMsI U NIOCIIEA0BATEIbHOCTD Pa3psAI0B B 3aIIMCH YUCIIA;

- Ha3BaHM U IIOCIIEJOBATEILHOCTD MEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3ps0B COAEPKUTCA B KAKIOM KJIACCE;

- COOTHOILEHHUE MEX]y pa3psiaMy;

- CKOJIBKO €IMHUI] KaXKJI0T0 KJlacca COJEPIKUTCS B 3allMCH YHCTIA;

- KakK yCTpO€Ha MO3UIMOHHAS AECATUYHAS CUCTEMa CUUCIICHUS;

- ©QVHMILIBI U3MEPEHMSI BEIMUYMH (JJIMHA, Macca, BPEMs], IJIOLIa/1b), COOTHOLIEHUS MEKIY HUMU;

- (YHKLIHMOHAJIBHOM CBSI3U MEXAY IpylIaMy BeIUYHMH (LIeHa, KOJIUYECTBO, CTOMMOCTh; CKOPOCTh, BPEMsl, PACCTOSIHUE; IPOU3BOJUTEIBHOCTh TPYAA, BpeMs
paboTsl, paboTa).

Buinoansams yctable Beiurciaenus (B npenenax 1 000 000) B cioydasix, CBOAUMBIX K BbIUUCIeHUsAM B npeaenax 100, 1 mUCbMEHHbIE BBIYMCICHUS B OCTAJIbHBIX

CJIydasiX; BBITIOJHATH IPOBEPKY MPABHIBHOCTH BBIYHCICHUN;

- 8blnoaHAMb yMHOXKeHHe U nenenue ¢ 1 000;

- 8bLIYUCAAMb 3HAUYECHUS YUCIIOBBIX BBIPAKEHUH, coaepxaiinux 3—4 neiicTBus co ckoOkamu U 0e3 HUX;

- packnaovieams HATypaJIbHOE YMCIIO Ha MPOCTHIE MHOXKUTEIH;

- HaxoOums HAUOOJBIIUN OOLIUHN JENIUTENh U HaUMEHbIIee 0011ee KpaTHOE HECKOJIbKUX YHCEIT,

- peuwiams TIPOCTBIE U COCTABHbIE TEKCTOBBIE 33/1a4H;

- 8bINUCLIBANb MHOXKECTBO BCEBO3MOKHBIX PE3YJIbTATOB (MCXOA0B) MPOCTEUIINX CITy4yalHBIX IKCIIEPUMEHTOB;

- HAaxoO0umbs BEPOSITHOCTU MPOCTEHIINX CIy4alHBIX COOBITUH;

- pewamsb YAOOHBIM Juist ce0si criocoOoM (B TOM YHCIIe U € TIOMOIIbIO TaOauIl U rpadoB) KOMOMHATOPHBIE 33Jaul: HA MEPECTAaHOBKY U3 TPEX 3JIEMEHTOB,
IPaBUJIO MPOU3BEIEHU, YCTAHOBJICHHUE YHCIa [TAap HA MHOYKECTBE U3 3—5 3JI€MEHTOB;

- pewambs YIOOHBIM 1Jis ce0s1 criocoO0M (B TOM YHKCIIE U C TIOMOIIBLI0 TaOIHI] ¥ Tpad)oB) JIOTHYECKUE 3a/1a4uH, CoJIepKallre He 0oyiee TPEX BhICKA3bIBAHUIA;

- yyumams UH(HOPMAIHIO, 3aITMCAHHYIO C TOMOILBIO JIMHEHHBIX, CTOI0YATHIX U KPYTOBBIX AHarpamM;

- cmpoums NPOCTEUIINE TMHEHHbIE, CTONI0YaThIe U KPYTOBbIE JUarpaMMBl;

- HAxXo0O0UMs PEUICHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX MCIIOJIB3YIOTCSI MaTEMaTUYeCKHE CPECTBA;

- co30asamy MPOAYKT (PE3yNbTaT IPOEKTHOM NEATENbHOCTH), 1JI1 U3YUYEHHUS U OMKUCAaHUs KOTOPOTO HCIIONb3YIOTCS MaTeMaTH4YECKHE CPE/ICTBA.

6-i1 kiIace
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Hcnonv306amsb TIpH peILICHUH MaTEeMaTHUECKUX 3aj1a4d, UX 0OOCHOBAHUH U IPOBEPKE HaliIGHHOTO PELICHUs] 3HAHUE O:

- JECATUYHBIX ApO0sX U NMpaBUiIaxX ACUCTBUI ¢ HUMU;

OTHOUICHUSIX U MPOMOPLMSIX; OCHOBHOM CBOWCTBE IPONIOPLINY;

PSIMOI M1 OOpaTHOM MPOTMOPITUOHATBHBIX 3aBUCUMOCTSIX U X CBOMCTBAX;

IIPOLICHTAX;

- LEJBIX U JPOOHBIX OTPULATEIbHBIX YHCIIAX; PALIMOHAIBHBIX YUCIIAX;

- IIpaBWJIE CPABHEHUS PAllMOHAIBHBIX YUCEIL;

- IpaBWJIaxX BBIIIOJIHEHUS ONlepaluil HaJl pallMOHAJIBHBIMY YUCJIAMHU; CBOMCTBAX OIepanuil.

— Cpasnueamu NecATUYHbBIE IpOOH;

- 8bINONHAMb ONIEPALUU HAJl NECITUYHBIMH IPOOSIMU;

- npeobpazosviéamsy NECATUIHYIO TpoOb B OOBIKHOBEHHYIO M HA000pOT;

- OKpyansaims LEJble YUCIIA U JECSITUYHbIE TPOOH;

HaxoO0ums NPUOTHKEHHBIC 3HAUCHHSI BEJIMUMH C HEIOCTATKOM U U30BITKOM;

8bINOAHAMY TPUOTVKEHHBIE BBIYMCICHUS U OLEHKY YHCIOBOT'O BBIPAXKEHHUS;

denums YUCII0 B JAHHOM OTHOIIEHUH;

- HAaxoOumb HEU3BECTHBIN YJIEH IPONOPIMH;

- Haxooums JAHHOE KOJUYECTBO MPOLEHTOB OT YUCJIA U YUCJIO IO U3BECTHOMY KOJMYECTBY MPOIIEHTOB OT HETO;

- HAaxoO0ums, CKOJIBKO IMPOLIEHTOB OJIHO YHCIIO COCTABIISET OT IPYroro;

- ygeauuueams U yMEHbIIATh YUCIIO HA JAHHOE KOJIMYECTBO IIPOLIEHTOB;

- pewiamsb TEKCTOBBIE 3a/1a4l HA OTHOLIEHMS], TPOIIOPLIUU U MPOLICHTHI;

- CcpaeéHueams J1Ba pallOHAIbHBIX YUCIIA;

- 8bLINOJIHAMG OTIEPALUH HAJl PALlMOHAJIBHBIMY YMCJIaMHU, UCIIOJIb30BaTh CBOWCTBA OINlEpaLUil U1 YIPOLICHHS BBIYMCICHUH ;
- pewamb KOMOMHATOPHBIE 33/]a4l C TIOMOIIBIO PaBUIa YMHOKEHUS;

- HAaxoO0umbs BEPOSITHOCTU MPOCTEHIINX CIy4alHBIX COOBITUH;

- pewiambs MPOCTENIINE 3a4a491 HA OCEBYIO U LEHTPAIBHYIO CHMMETPHIO;

- pewiams TIPOCTEHIINE 3a/1a4l HA pa3pe3aHue U COCTaBIEHUE T€OMETPUIYECKUX QUTYp;

HAaxooums PelieHUsl «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/]1a4, B KOTOPBIX MCIIOIb3YIOTCSI MaTEMAaTUYECKUE CPECTBA;
- co30aeéamy NPOAYKT (Pe3yabTaT IPOEKTHOM JEATENbHOCTH), A1 U3YYEHUS M OMHMCAHUS KOTOPOTO UCHOJIBb3YIOTCS MaTeMaTHUECKUE CPEICTBA.

7-i kaace.
Auredpa

Hcnonvzo6ame ipu pellieHN MaTeMaTUYECKHX 3a/1a4, UX 0OOCHOBAHHUH M MPOBEPKE HAWIEHHOTO PEIICHUSI 3HAHUE O:
- HaTypaJIbHBIX, LEJbIX, PALIMOHAIBHBIX, UPPALUOHAIBHBIX, JEHCTBUTEIBHBIX YUCIIAX;

- CTENEHU C HaTypaJbHBIMU MOKA3aTEISIMA U UX CBOMCTBAX;

- OJHOWIEHAX W IpaBUJIax ACHUCTBUMN C HUMH;

- MHOTOYJIEHAX W MpaBWJIAX JCUCTBUN C HUMHU;

dbopMynax COKpamEéHHOTO YMHOKEHUS;
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TOX/IECTBAaX; METOJaX JI0Ka3aTeIbCTBA TOXKIECTB;
JIMHEMHBIX YPAaBHEHUSAX C OJHON HEM3BECTHOM M METOAaX UX PEUICHUS;

CHUCTEMax JIBYX JIMHEHHBIX YpaBHEHUH C IBYMsI HEU3BECTHBIMU U METOAAX UX PEIICHUS.

Buvinonnamo 1efcTBUS C OAHOWIEHAMU U MHOTOWIEHAMU;

V3HA6amMb B BRIPAKCHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS U IPUMEHSATH UX;

PAcK1aoviéams MHOTOUYIEHBI HA MHOKUTEIH;

8bINOIHAMb TOXKICCTBEHHBIE MPE0OpPa30BaHUS IEBIX ATeOPaNdeCKIX BhIPAKCHHIA,

0oKa3vleams MPOCTEHIIINE TOKIECTBA,

HAxoOums YNCJIO0 COYETAaHUH U YUCIIO pa3MELICHUIH;

peuiamsb JTUHEHHBIE YPaBHEHUS C OJTHOM HEM3BECTHOM;

peuiams CUCTEMBI JIBYX JIMHEUHBIX YPABHEHHUU C IBYMsI HEU3BECTHBIMU METOJ/IOM MOJICTAHOBKU U METOJIOM aJIre0pandeckoro ClI0KEHNUs;
peuiams TEKCTOBbIE 337a4 C IIOMOIIBIO TUHEHHBIX YPAaBHEHUM U CUCTEM;

Haxoo0ums PeleHus «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIIOIB3YIOTCS MAaTEMAaTUUECKUE CPE/ICTBA;

co30asamu MPOAYKT (Pe3yabTaT MPOCKTHOM AESATENbHOCTH), AJIsl H3YUYEHUS U OMUCAHUS KOTOPOTO MCIONb3YIOTCS MaTeMaTHYECKHE CPE/ICTBA.

7-1 KJacc.
I'eomerpus

Hcnonvzosams IIpU pCHICHNH MAaTEMAaTUYCCKUX 3aJia4d, UX 000CHOBAHUHU H IMPOBEPKE HaWACHHOI'O pCeUICHUS 3HAHUC O:

OCHOBHBIX I'€OMETPUUECKUX MOHATHUAX: TOUKA, IIPsIMasi, INIOCKOCTb, JIy4, OTPE30K, JJOMaHasi, MHOI'OyTOJIbHUK;
OIpE/IeNICHUN YyIJia, OUCCEKTPUCHI yIila, CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

CBOMCTBAX CMEKHBIX M BEPTUKAJIbHBIX YIJIOB;

OTIpe/IeICHNH PAaBEHCTBA T€OMETPUUYECKHIX (UTYpP; PU3HAKAX PABEHCTBA TPEYTOJIHHUKOB;

reOMETPUUECKUX MECTAaX TOUEK; OMCCEKTpHCE YIila M CePEeMHHOM MEPIEHAUKYISIPE K OTPE3KY KaK F€OMETPUUECKUX MECTaX TOYEK;
OMpPCACIICHUHU MapaVIC/IIBHBIX IPAMBIX; IIPU3HAKAX U CBOMCTBaX mapalyICJIbHBIX MPAMBIX;

AKCHOME IapaJIJIEIbBHOCTH U €€ KPaTKOW NCTOpUH,

(dbopMye CyMMBI yIJI0B TPEYrOJIbHUKA;

OIPECIICHUN U CBOWCTBAX CPENHEN JIMHUN TPEYTOJIbHUKA;

teopeme Daneca.

IIpumensams CBONCTBA CMEXKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PELICHUHU 33/1a4;

Haxooums B KOHKPETHBIX CUTYallUsX paBHbIE TPEYTOJbHUKU U J10KA3bIBATh UX PABEHCTBO;

yemauaenueams NapajuieIbHOCTD MPSIMBIX U IPUMEHSTHh CBOMCTBA MapajlIeIbHBIX NPSMBIX;

NPpUMEHAmMb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,;

UCNOb306aMb TEOPEMY O CPEIHEN JINHUU TPEYToJIbHUKA U TeopeMy Daeca IIpH pelIeHnH 3a/1ay;

Haxooums PeuieHusl «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX UCIOIb3YIOTCSI MATEMAaTUYECKUE CPECTBA;

co30aeéamu NPOAYKT (pe3yabTaT NPOESKTHOM NEATETLHOCTH), Al U3YYEHUS M OMMCAaHUsI KOTOPOTO UCHOIB3YIOTCS MaTeMaTHUECKUE CPEICTBA.

8-i1 ki1ace
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Auredpa

Hcnonvzosams IpUu pCHICHUH MAaTECMAaTUYICCKUX 3aJla4d, UX 000CHOBAaHHMH U IMPOBEPKEC HElfII[CHHOFO pCHICHUS 3HAHUC O:

anreOpanveckoil 1podu; OCHOBHOM CBOKMCTBE Apo0H;
NpaBUiIax JEHCTBHI C aNreOpandecKuMu IpoOsSMu;
CTETICHSX C IEJIBIMHU TTOKa3aTeJISIMU M UX CBOMCTBAX;
CTaHJApTHOM BHJIC YHCIIA;

k .
bynkuusax y =kx+b, y= X2, Yy = —, X CBOICTBax u rpadukax;
X

MOHSATUH KBAJIPATHOTO KOPHS U apU(PMETUIECKOTO KBAJAPATHOTO KOPHS;
CBOMCTBaX apu(PMETHUECKUX KBaPaTHBIX KOPHEH;

byHKIIMHN Y = VX , eé cBoiicTBax u rpaduke;

dbopmyIte st KOpHEH KBapaTHOTO YpaBHEHMS,

Teopeme Buera 11 npuBe€HHOro U 00IIEro KBaApaTHOIO YPaBHEHUS;
OCHOBHBIX METOJaX PEHICHUS IEJbIX PAMOHAIBHBIX YPAaBHEHUN: METO/IE PA3JIOKEHHSI HA MHOKUTEIIN M METO/IE 3aMEHBI HEU3BECTHOM;
METO/I€ PelIeHUsl APOOHBIX pallMOHAIBHBIX YPaBHEHUH;

OCHOBHBIX METOJ[aX PEHICHUSI CHCTEM PAlMOHAIBLHBIX YPAaBHEHHH.

Coxpawams anrebpandeckue 1poou;

8bINOIHAMb ApUPMETUYECKUE NIEUCTBUSA C alIreOpandyecKUMU Ipo0smu;
UCNoNb306amb CBOICTBA CTETIEHEH ¢ 1IeNIbIMU TI0Ka3aTeNsIMU IIPU PELICHUH 3a/1a4;
3anucvléams 4UCiia B CTAHIaPTHOM BUJIE;

8bINOIHAMb TOKIECTBEHHbIE TPE0OPa30BAHUS PALMOHATIBHBIX BBIPAKEHHIA;

y k y
cmpoums Tpaduk GyHKIMH Y =Kkx+b, y= X2, Y = — ¥ UCNOJIb30BaTh UX CBOWCTBA IIPU PEILICHUU 3ajay;
X

8bluUCAAMb APUPMETHUUECKHE KBaJIpaTHbIE KOPHU;

npuMeHsamb CBOMCTBA apu(METHUECKUX KBAJPAaTHBIX KOPHEH MPH peIIeHUH 3a/1a4;

cmpoums Tpa@uK GQyHKIUU Y = VX u ncnons3oBath ero ceoiictsa IIpY pElICHNH 33/1aY;

peuiams KBaIpaTHbIE YPABHEHMUSI,

npumensams TeopeMy Buera npu perienuu 3a1ay;

peuiams 1eIble pallioHaIbHbIE YPAaBHEHUSI METOJIOM Pa3JI0KEHUsI Ha MHOXKUTEIN U METO/I0M 3aMEHbl HEU3BECTHOM;
pewams 1poOHBIE YPAaBHEHUS;

peuiamsb CUCTEMbI pallMOHAIIBHBIX YpaBHEHUII;

peuiamsb TEKCTOBBIE 337a4 C IIOMOILBIO KBAJAPAaTHBIX M PAllMOHAIBHBIX YPABHEHUM U UX CUCTEM;

Haxooums peuieHus! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIOJIb3YIOTCSI MaTEMAaTUYECKUE CPECTBA;
co30aeéamv NPOAYKT (pe3yabTaT NPOESKTHOMN NEATETLHOCTH), ATl U3YYEHUS M OMHMCAaHUsI KOTOPOTO UCHOJIB3YIOTCS MaTeMaTHUECKUE CPEICTBA.

8-ii Ki1ace.
I'eomerpus
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- OBJIa/IcHHE 0A30BBIM MTOHATHIHBIM aIlllapaToM MO0 OCHOBHBIM pa3/ielaM CO/ICPKaHUs Kypca TeOMETpHH 8 Kiacca;

- yMeHHEe paboTaTh C TEOMETPUYECKHM TEKCTOM (aHaJIM3UpOBaTh, M3BJIEKATh HEOOXOAMMYI0O HH(OPMAIHMIO), TPAMOTHO NPUMEHATH T€OMETPUUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIHKY;

- YCBOGHHUE CBOMCTB M MPU3HAKOB YETHIPEXYTOJIBHUKOB, (POPMYJI 7Sl BBIYMCIICHUS TUIOIIAACH YeThIPEeXyTrOJIbHUKOB, ONPEICICHIE U CBOMCTBA IEHTPAJILHOTO
Y BIIUCAHHOTO YIJIOB, OKPY>KHOCTH OIMCAHHOW OKOJIO TPEYTOJIbHUKA U YETHIPEXyroJIbHUKA, OKPYKHOCTH BIIMCAHHOW B TPEYTOJIBHHUK U YETHIPEXyTOJIHIK;

- OBJIAJICHHE T€OMETPHUYECKUM SI3IKOM, YMEHHUE HCIIOJIB30BATh €0 JJIsl OMUCAHUS IPEAMETOB OKPY)KAIOILIETO MUPA;

- pacro3HaBaTh T€OMETPUYECKHE (UTYPBI, Pa3INYaTh UX B3AUMHOE PACIIOJIOKEHHE; BHITIOIHATH YEPTEKH MO YCIOBHSAM 3a/1a4;

- 1300paxkaTh TeOMETpUYECKHEe (PUTYPBI, OCYILECTBIAThH IpeoOpa3oBaHus Guryp;

- penaTh reOMeTpHYECKUe 3a/1a41, ONIMPAsCh Ha N3y4YECHHbBIE CBOWCTBA (DUT'Yp U OTHOIICHHH MEXTy HUMH, IIPUMEHSISI IONOJTHUTEIbHBIE IOCTPOCHHS;

- IPOBOJIUTH JI0KA3aTeNbHBIE PACCYKICHHS [P PEIICHUHN 3aJ1a4, UCIOJIb3Ys U3BECTHBIE TEOPEMbI, OOHAPYKHBAsi BOSMOKHOCTH JIJIsl UX UCIIOJIB30BAHUSL.

- UCTIOJIB30BATh MPHOOPETCHHBIC 3HAHNUS M YMEHHS B MIPAKTUYECKON NIESTEIBHOCTH U MMOBCEAHEBHOMN KU3HU JUISI UCCIICOBAHUS HECIOKHBIX MPAKTUYECKUX
CUTyalluid Ha OCHOBE M3YYEHHBIX (POPMYI M CBOMCTB (PpUTyp, BHIYMCICHUH IUIOMAAEH (UTYp MpH pEeIlIeHUH MPAKTUUECKUX 3a/1ad U 3a]a4 U3 CMEXKHBIX
JMCIUILIHH.

9-i1 KJaacc.
Anredpa

Hcnonv3o6ams IpH pellIeHUM MaTEMaTUUECKUX 33Ja4, UX 0OOCHOBAHUH U IPOBEPKE HANJAEHHOTO PELICHUs 3HAHME O:
- CBOWCTBAaX YUCIIOBBIX HEPABEHCTB;
- METOJaX peUICHUs TUHEHHBIX HEPABEHCTB;
- CBOIICTBax KBaJpaTHUYHOM (PyHKUNU;
- METOJaxX peuICHUs KBaJAPAaTHBIX HEPABEHCTB;
- METOJE MHTEPBAJIOB IS PEIIECHUs PAallMOHAIBHBIX HEPABEHCTB;
- METOJaxX pELICHUS CUCTEM HEPABEHCTB;
- cBoifcTBax u rpaduke pyHKuuN Y = X" Ipu HATYpaTLHOM N;
- OIIPENEIICHUH U CBOMCTBAX KOPHEH CTEIEHU N,
- CTEIEHSX C PalMOHAIIBHBIMU ITOKA3aTEISIMU U UX CBOMCTBAX;
- OIpeIeIeHUU U OCHOBHBIX CBOMCTBaX apudmMeTrnueckoil mporpeccuu; Gopmyiie A HaX0XJICHUS CYMMBI €€ HECKOJIBKHUX MEPBBIX YWICHOB;
- OMpEJeNIEHNU U OCHOBHBIX CBOMCTBAX r€OMETPUUECKON IpOorpeccuu; popmysie JUIsl HaX 0KI€HUS CyMMBbI €€ HECKOJIbKUX MEPBbIX WJICHOB;
- (dopmyIe i CyMMBI O€CKOHEYHOM reOMETPUUECKOM MPOrpeccuu CO 3HaMEHATENIeM, MEHBIIIUM 0 MOJYIIIO €JMHUIIBI.
- Ucnonv3oeame CBONCTBA YUCIOBBIX HEPABEHCTB Ul IPE0OPa30BaHUS HEPABEHCTB;
- 0oKa3viéams MPOCTEUIINE HEPABEHCTBA,
- pewiamsb TUHEIHBIC HEPABEHCTBA;
- cmpoums TpaUK KBaIpaTUIHON (PYHKIIMH U MCIIOIB30BaTh €0 MPU PELICHUH 33/1a4;
14



- peuiambsb KBAJJPpaTHBIC HCPABCHCTBA,
- peuiamsp pallMOHAJIBHBIC HCPpAaBCHCTBA METOAOM MHTCPBAJIOB,
- peuiamb CUCTCMbI HCPABCHCTB,

- cmpoums rpaduK QYHKIHK Y = X" IIpH HATYPATLHOM N U HUCIIONB30BATH €0 MPHU PEIICHHH 3a/1a4;

- HaxoOumb KOPHU CTETEHHU N;

- UCNOIb306amMb CBOMCTBA KOPHEH CTENEHU N MPH TOXIESCTBEHHBIX IPe0Opa30BaHUsX;

- HaxoO0umbs 3HAYCHUS CTENICHEN C pallMOHAbHBIMU ITOKA3aTENISIMU;

- pewiams OCHOBHBIC 3371a4l Ha apU(METHUECKYIO U TEOMETPUUYECKYIO TIPOTPECCUH;

- Haxooums CyMMY O€CKOHEUHOW T€OMETPHUECKON MPOTPECCUH CO 3HAMEHATENIEM, MEHBIIIUM 110 MOJYIIO €MHHIIbI,

- HaxoO0ums PEUICHUs «KM3HEHHBIX» (KOMIIETCHTHOCTHBIX ) 33]1a4, B KOTOPBIX MCIOJIB3YIOTCS MATEMAaTHIECKHUE CPE/ICTBA;

- co30aeéamv MPOAYKT (Pe3yabTAT NPOCKTHOM NEATEILHOCTH ), AJIS1 U3YUYEHUS M OMUCAHHUS, KOTOPOTO UCTIOIB3YIOTCS MATEMaTHYECKUE CPEJICTBA.

9-# kJaacc.
I'eomerpus

I10JIb30BATHCSI TEOMETPUUYECKUM S3BIKOM IS ONIUCAHUS IPEIMETOB OKPYXKAIOLIET0 MUAPA;

pacro3HaBaTh reOMETpUIECKUE PUTYPBI, pa3INdaTh UX B3AaHMHOE PACIIOJIOKEHUE,

n300pakaTb reOMETpUYECKUEe (PUTypBl; BBITOJIHATH YEPTEXKHU 110 YCIOBUIO 33/1a4; OCYILECTBIIATh IpeodpazoBaHue Guryp;

pacrno3HaBaTh Ha YyepTexax, MOJENSIX U B OKpYy’Karolell 00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE TENA, U300paxarh UX;

IIPOBOAMTH OIEPALMU HaJl BEKTOPAMH, BBIUUCIIATH JUIMHY M KOOPAUHATHI BEKTOPA, YTOJI MEXY BEKTOPAMU;

BBIYUCIISAITh 3HAUCHHUS] TEOMETPUYECKUX BEIMYMH ([UIMH, YIJIOB, TUIOMIAJEH), B TOM YHCIE: ONPENeNiTh 3HAYCHHWE TPUTOHOMETPHUYECKUX (YHKIHMHA 1O
3aJJaHHbIM 3HAYEHUSAM YIJIOB; HaXOAUTh 3HAUYEHUS] TPUTOHOMETPUUYECKUX (YHKLUUH 10 3HAUEHHIO OJHOM M3 HMX; HaXOIUTh CTOPOHBI, YIJbl M IUIOIIAAU
TPEYrOJIBLHUKOB, YT OKPYKHOCTH, IIOIA/Ieii OCHOBHBIX T€OMETPUIECKUX (PUTYp U GUTYP, COCTABICHHBIX U3 HUX;

pelatb reoOMEeTpUUYECKUE 3aJaHMsl, ONMUPasCh HAa M3yYCHHbIE CBOMCTBA (UIyp U OTHOLICHUH MEXAY HHUMH, MPUMEHSSA JIONOJIHUTENbHbIE MOCTPOEHUS,
anredpandeckuil 1 TPUrOHOMETPUUECKU anmnapar, cCoOoOpakeHUs: CHMMETPHH;

POBOJUTH JJOKa3aTeIbHbIE PACCYKICHUS IPU PELICHUH 3a/1a4, UCTIO0Ib3Ysl U3BECTHBIE TEOPEMBI, 0OHAPYKHUBAsE BO3MOXKHOCTH JUISl UX UCIIOIb30BAHMS;
pemaTs IpocTeNne INTAHUMETPUYECKHE 3a7Ja4H B IIPOCTPAHCTBE.

Hcnonvzoeams npu06pemelmb1e 3HAHUA U YMEHUA 6 npaxmuttecxoﬁ oesamenbHOCmU U NO6CEOHEEHOUL HCUZHU 014 .

* OINKCAHM peabHBIX CUTYallUi Ha S3bIKE T€OMETPHH;

* pacueToB, BKIIOYAIOIIUX MPOCTEUIINE TPUTOHOMETPUUECKHE (POPMYIIBL;

* pEIIEHUs TEOMETPUUYECKUX 3a/1a4 C HCIIOJIB30BAHUEM TPUTOHOMETPHH;

* pellleHus] NPAKTUUECKUX 3ajjay, CBA3aHHBIX C HAX0X/IEHUEM T€OMETPUUYECKUX BETUYHH (MCIOJIb3YS IPU HEOOXOUMOCTH CIIPABOYHUKHU M TEXHUYECKHE CPE/ICTBA);
* MOCTPOEHMH C MOMOIIbIO TEOMETPUUECKUX UHCTPYMEHTOB (JIMHEHKA, YTOJIbHUK, IUPKYJIb, TPAHCIOPTHP).

XapakTepucTUKA pPe3yJbTaTOB GOPMUPOBAHUS YHHBEPCAIbHBIX YUeOHBIX AeiicTBUI

Kaace

JIluyHoctHble YY ]I PeryasituBubie YY1 ITo3naBaresbHble YY /I KommyHnukaTuubie YV /|

5 kJacce

|. Ouenka xusHeHHBIX CHTyawmi  u I. camocrosTenbHo | 1. OpuentupoBaThesi B yueOHUKe: | 1.CaMOCTOSATENBHO  OpPraHU30BBIBATH
HOCTYIKOB ¢ Touku 3pemns | OOHapyscueamo U | ONIpeNeNIATh  yYMEHHUs, KOTOpble | yueOHOe B3aWMOJICHCTBHE B TIpYIIIE.
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001IIe9eTI0BeUeCKIX HOPM,
HPaBCTBEHHBIX W THYCCKUX LEHHOCTEH,
LIeHHOCTel rpaxkaannaa Poccun.

2. HISHTHPUITIPOBATH celst c
MPUHAUISKHOCTBIO K HApOAy, CTpaHe,
rOCY/AapCTBY;IPOSBISATEHHTEPEC K

KyJIbTYpE M HCTOPUU CBOETO HApOAa,
POIHOH CTpaHsl;

3.IpOSBIATBIIOHUMAHNE U YBaXKCHUE K
LEHHOCTSIM KYJIBTYp JPYTUX HapOJOB;

4, AHAJIM3UPOBATh M XapaKTCPU30BATH
OMOIMOHAJIBHBIC COCTOSIHUSA W YYBCTBaA

OKPYXAIOIINX, CTPOUTH cBOHU
B3aUMOOTHOILICHHUS C UX YUIETOM;

5. OCBOGHHE JIMYHOCTHOTO CMBICIA
YUCHHS; BBIOOp  JanbHEHIIero

00pa3oBaTeIbHOTO MapIIpyTa.

6. oleHUBATH COOCTBEHHYIO Yy4cOHYIO
JCATeIbHOCTh:  CBOM  JOCTHIKEHWUS,
CaMOCTOSITENIBHOCTb, WUHUIMATHBY,
OTBETCTBEHHOCTb, IPHYMHBI HEY/1a4;

¢bopmynHupoBaTh y4eOHyI0
npooseMy, ONpeeNsiTh IeThb
yueOHOU NeSITeNLHOCTH,
BBIOMPATH TEMY ITPOEKTA;

2. 8b108U2AMD BEpCHH
pereHus pOOIIEMBI,
OCO3HaBaTh (m
MHTEPIPETHPOBATh B Cllydyae
HE00X0IMMOCTH )KOHEYHBII
pe3yibTar, BBIOUpATH
CPEICTBA JIOCTYIKEHHS LIEJH
U3 TPEUIOKEHHBIX, a TaKKe
UCKaTh UX CAMOCTOSITEIIBHO;
3.cocmasnamo

(MHAMBUAYaJIbHO  WIH B
rpynme)  IulaH  peIIeHHs
poOIEeMBI (BBITIOJTHEHUS
MPOCKTA);

4. paboTas 10 IJIaHy, ceepsinb
CBOM JICUCTBHUS C IENBIO W,
npu HEOOXOIUMOCTH,
HCIIPaBJISATh OIIMOKH
CaMOCTOATEJIFHO (B TOM YHCIIC
Y KOPPEKTUPOBATH IJIaH);

5. B JuMamore ¢ Yy4HTEIEM
COBEPUIEHCTNBOB8ANb
CaMOCTOSITEITLHO
BBIpa0OTaHHBIE
OIICHKH.

KPUTEPHH

OyayT chOpMHUPOBAHBI Ha OCHOBE
H3y4YCHUS JTAHHOTO pasnena;
OMPENIEATh KPYr CBOETO HE3HAHUS,
IJIAHUPOBATh CBOKO  paboTy Mo
M3y4YEHUI0 HE3HAKOMOI'0 MaTepuaia.
2. CaMOCTOSITeNIbHO MPEAroJiararh,

Kakas JIOTIOJTHUTETbHAS
undopmarus Oyae HyxXKHA IS
M3YYCHHSI HE3HAKOMOTO MaTepHaa;
oTOupaTh HE00XO0aMMBIE
WCTOYHUKA WHPOpMAIUU  CpEeIH
PEIOAKEHHBIX YUUTEIEM
cloBapen, SHUMKJIONEIU,
CIIPaBOYHHKOB, ANEKTPOHHBIE
JTUCKHU.

3. ComnocraBiATh u orOupath
UHPOPMALIMIO,  TIONYYEHHYIO U3
pa3IMYHBIX HCTOYHUKOB (CIOBapH,
SHIUKJIOTIC I, CIPaBOYHHKH,
ANEKTPOHHBIE TIVICKH, CeTh
WNuTepner).

4. Amnanu3upoBaTh, CpaBHUBATH,

TPYNIIUPOBATh Pa3INYHbIE OOBEKTHI,
SBJICHUSI, (DAKTHI.
5. CaMOCTOSITENILHO JIeN1aTh BLIBOIBI,

nepepadaTbIBaTh UH(OPMaLIHUIO,
peoOpa3oBHIBATH eé,
OpeACTaBIsATh  HMH(pOpMALMIO HA

OCHOBE CX€EM, MOJIENEH, COOOIIEHHIA.
6. Mcnonp30BaHne MaTeMaTHYECKUX
3HaHUU A pCHICHUA PA3JIMYHBIX
MaTeMaTUYeCKUX 3a/ad U OLEHKH
IIOJIYYEHHBIX PE3YIbTATOB.

7. COBOKYHNHOCTb YMEHUH IO
pabore c¢ wuHpOpMAIKEC, B TOM
qucle u C pa3IMYHBIMH
MaTEMATHYCCKUMHU TECKCTaAMU.

8. COBOKYMHOCTb yYMEHMHM IO

YuacTBOBaTh B Auajore; Clymarb H
IOHUMATh APYI'UX, BbICKA3bIBATH CBOIO
TOYKY 3pEHUS Ha COOBITHSI, MOCTYIIKH.
2.0popMIsITE CBOM MBICIM B YCTHOH U
MUCHbMEHHOU PeUuyr C Y4ETOM CBOMX yUEOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYaIUH.

3.Yurath BCOyX M TpPO cedS  TEKCTHI
y4eOHHMKOB, JPYTHUX XYJOXECTBEHHBIX U
Hay4YHO-TIOITYJISIPHBIX KHWT, TIOHMMATh
MIPOYUTAHHOE.

4. BpIoJHAS pa3iMyYHbIE POJIU B
rpynne, COTpyAHUYaTh B COBMECTHOM
pelIeHun mpooIeMsbl (3a1auH).

5. OtrcrauBaTth CBOK TOYKY 3pCHUS,
coOroas MpaBuUjia PeYeBOro ITUKETA,
apryMEeHTHPOBATh CBOIO TOUKY 3PCHHUS
c IIOMOILBIO ¢dakToB 51

JIOTIOJTHUTEIIbHBIX CBEICHUN.

6. KpI/ITI/I‘IHO OTHOCUTLCA K CBOCMY MHCHUIO.
Vmers B3MIAHYTh Ha CHUTyallUlo C HHOM
o3 U A0TrOBAPUBATHCA € JIFOJABMHU HHBIX
TO3ULUHN.

7. IloHMMAaTh TOYKY 3pEHUS APYTrOTro

8. VYuactBoBaTh B paboTe TIpyIIIbI,

pacapeaciisite poJiki, AOIrOBaApUBATLCA

Ipyr € JAPYIOM. [IpenBunets
MIOCJIEICTBUS KOJIJIEKTUBHBIX
peleHui.
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HMCIIOJIb30BAaHUIO JoKa3aTeIbHOM
MaTeMaTUYECKOM peyn.
10. YMenus HCIIOJIb30BaTh
MaTeMaTU4YeCKue  CpeicTBa  JJIA
W3y4YEHUsS W OMNHUCAHUSl PEATbHBIX
MIPOIIECCOB U SBJICHUM.

5. COAEP) KAHUE TEM YYEBHOI'O KYPCA

APUOMETHUKA (240 u)

Hartypanbuble uymcnaa. Harypanbubiii psa. JlecsituuHas cuctema CUMCICHUSA. ApHPMETHYEeCKHe ACUCTBUS C HaTypalbHbIMH YHciaamu. CBoiicTBa
apupMETUUECKHUX JICHCTBUM.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

UucnoBbie BBIpRXKEHUS, 3HAYCHUE YUCIIOBOTO BhIpakeHUs. [1opsaok neiicTBUIl B YMCTIOBBIX BBIPAXKEHUSIX, UCIIOIb30BaHIE CKOOOK. PelieHre TeKCTOBBIX
3a/1a4 apuhMETHICCKIMHE CIIOCO0aMMU.

Henutenu u kpatHble. CBOKCTBA M MPU3HAKU JAenuMOCTH. [IpocThie u cocTaBHble yncna. PaznokeHne HaTypajabHOT'O YKCIIa Ha MPOCThIE MHOMXKHUTEIH.
Jlenenue ¢ ocTaTKoM.

Jpodu. O6bIkHOBeHHbIE J1pobu. OCcHOBHOE CBOWCTBO ApoOH. CpaBHEHHE OOBIKHOBEHHBIX JIpoOed. Apudmernueckue NedcTBUS ¢ OOBIKHOBEHHBIMU
npobsiMu. HaxoxieHne 4acTu OT 1EJI0Tr0 M LEJIOTo 10 €r0 YacTH.

Hecatuunble apobu. CpaBHEHHE NeCATHYHBIX ApoOeil. Apudmernueckue OeicTBUs ¢ AecATUYHbIMU ApoOsmu. IlpencraBieHue necsiTuyHON Ipodu B
BUJIC OOBIKHOBEHHOM JIpOOU ¥ OOBIKHOBEHHOW B BHJIC JCCITHYHOM.

IIpoLeHThl; HaXO0XIEHNE MPOLIEHTOB OT BEJIMYMHBI M BEIUYMHBI 110 €€ MNpoleHTaM. OTHOLIEHHE; BbIpaXXKEHHE OTHOLIEHMs B mIpoleHTax. [Ipomopuus;
OCHOBHO€ CBOWCTBO IPONOPLIUN.

Pemienue TekcTOBBIX 3aa4 apu(METUYECKMMH CIIOCOOAMH.

PauuonanbHbie yncia. [1ooxuTenbHbIe U OTPULIATEIBHBIE YHCIIA, MOYJb YACIA. MHOXKECTBO LENbIX Yyucesl. MHOXECTBO

palMOHANBHBIX YHCEIT; PAIIMOHATBHOE YMCIIO KaK OTHOIIeHHe M\N, rae

M — 1enoe 4uciao, N — HaTypaibHoe uucyio. CpaBHEHHE PALMOHAIBHBIX yHceld. ApudmMeTHdeckue ASHCTBUS C pallMOHAIbHBIMU uuciaMu. CBOHCTBa
apudmernueckux aencTBuil. CTeneHb ¢ HEeIbIM T0Ka3aTeNeM.

HeiictBuTenabHbie yncaa. KBaapaTHelii KOpeHb U3 uncia. KopeHb TpeTbel CTENEHH.

TousiTie 06 MPPAMOHATEHOM YHce. MppanuoHanbHOCTh Yncaa V2 U HECOM3MEPHMOCTh CTOPOHBI M HATOHAIN KBaapaTa. JleCATHUHBIC MPHOITIKCHIS
UPPALMOHAIIBHBIX YUCEI.

MHOXECTBO JIEHCTBUTEIBHBIX YUCEN; MPECTABICHNE JICUCTBUTEIBHBIX YHCEN B BUJIE OECKOHEYHBIX JCCITHYHBIX Ipolel. CpaBHEHHE NEHCTBUTEIbHBIX
YHCEIL.

Koopaunatnas npsimasi. M3o0pakeHue yncen TOUKaMi KOOPAUHATHOM MpsiMoid. UKCIOBBIE TPOMEKYTKH.

N3mepenus, npudanxeHus, oueHKU. PazmMepsl 00bEKTOB OKPYKaloLIero Mupa (0T 3JeMEHTapHBIX YacTHIl 10 BceneHHoil), IUTeNbHOCTh MPOIECCOB B
OKpYy’KaroleM Mupe. Bernenenne MmHoxurens — crenenu 10 — B 3anucu yucna.
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[TpubnuxeHHoe 3HAUYEHUE BEIMYUHBI, TOYHOCTh HpuOImxkeHus. OKpyrieHHe HATypaJbHBIX 4YHCENl M JAECATHYHBIX npoOeit. Ilpukuaka u oreHka
Pe3yJIbTaTOB BBIYUCIICHU.

AJITEBPA (200 u)

Adredpanyeckue BbIpazkeHHsl. bykBeHHbIE BbIpaKe€HUs (BBIPAXKEHMs C MepeMeHHbIMHU). YUucinoBoe 3HaueHHME OYKBEHHOIO BbIpaxkeHHs. JlomycTumble
3HaYeHUs NepeMeHHbIX. [lojcTaHOBKAa BBIpaXKEHUH BMECTO NepeMeHHbIX. lIpeoOpazoBaHne OYKBEHHBIX BBIPKECHHH Ha OCHOBE CBOMCTB apudMeTHueCcKHX
nercTBrid. PaBeHCTBO OYKBEHHBIX BBIpOKCHHM. T0XXIECTBO.

Crenenp Cc HarTypalbHBIM IIOKa3zaTelneM U ee cBoicTBa. OnHowieHbl W MHoOrowieHbl. CreneHb MHorousjeHa. Cll0K€HUE, BBIYMTAHUE, YMHOXECHHE
MHOTro4wIeHOB. DOpMyJIbl COKPAILIEHHOTO YMHOKEHUS: KBaJpaT CyMMbI M KBaJpar pasHocTH. DopMyia pazHocTH KBaapaToB. [IpeoGpa3oBaHue 11e10r0 BbIPAXKEHUS B
MHOTOWICH. Pa3iokeHue MHOTOWICHOB HAa MHOXUTEIW. MHOrowieHel ¢ OAHOM mnepemeHHOM. Kopenb MHoOrowiena. KBagpaTHbBIA TpexXwieH; pas3iiokKEHUE
KBaJIPaTHOI'O TPEXWJICHA HA MHOKUTEIIH.

Anrebpanueckast ApoOs. OCHOBHOE CBOMCTBO anredpanueckoii npodu. CiokeHue, BBlYUTaHHE, YMHOXKEHHUE, AeJeHne aaredpandeckux apodeit. Ctemnens ¢
LIEJIBIM T10KA3aTeNIEM U €€ CBOMCTBA.

ParnmonanbHbIe BEIpaXKEHUS U UX ITpeoOpa3oBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanpatHsie kopHH. CBoiicTBa apu(pMeTHUECKUX KBaJPAaTHBIX KOPHEN U UX MPUMEHEHHE K IPeoOpa30BaHUI0 YMCIIOBBIX BBIPAKEHUH U BBIYMCICHUSM.

YpaBHenusi. YpaBuenue ¢ onnoi nepemenHoil. Kopenb ypaBuenusi. CBONCTBA YHCIOBBIX PAaBEHCTB. PABHOCHIIBHOCTD YpaBHEHUIM.

JluneiiHoe ypaBHeHue. KBaapaTHoe ypaBHeHue: ¢opMmyia KOpHEM KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemienue ypaBHeHUi, cBOAALIMXCS K
JMHEHHBIM M KBaIpaTHBIM. [IpuMepsI pemeHns ypaBHEeHH TPEThe U 4eTBEpTON cTereHu. Perenne 1poOHO-palMoHAIBHBIX YPaBHEHUH.

VYpaBHeHMe ¢ AByMs IepeMEHHbIMU. JIMHENHOE ypaBHEHNUE C IBYMs IEPEMEHHBIMU, IPUMEPHI PEILICHNS YPABHEHUN B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHHMH C JABYMs NepeMeHHbIMU. PaBHocuiabHOCTh cucteM. CHUCTEMBl ABYX JMHEMHBIX YpaBHEHHIl C JBYyMsI IE€pPEMEHHBIMU; pELICHHE
IIOJICTAHOBKOM U ciioxkeHueM. [Iprumepsl peleHnst CucTeM HETMHENHBIX YPAaBHEHUM € JBYMs IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

JlekapToBbI KOOpIMHATHI Ha IUIOCKOCTH. I'paduueckas MHTeprnpeTanus ypaBHEHHs C ABYMS NepeMeHHbIMH. ['paduk JMHEHHOro ypaBHEHHs C ABYMS
NEPEMEHHBIMH; YTJIOBOH KOA((UIIMEHT MPsMOW; YCIOBHE HapaJIeNbHOCTH MpsMBIX. ['padukn mpocTedinmmx HETWHEWHBIX ypaBHEHHId: mapaboia, rumepborna,
OKpYXHOCTb. ['pacdhnueckas HHTEpHpeTalys CUCTEM YpaBHEHUI ¢ ABYMsI IEPEMEHHBIMU.

HepaBencrBa. YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ oaHON nepeMeHHON. PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA ¢ OAHOW NepeMeHHOM. KBagpaTHsle HepaBeHCTBA. CUCTEMBI
HEPABEHCTB C OJJHOM MTEPEMEHHOM.

OYHKIUNU (65 u)

OcHoBHbIe MOHATHSA. 3aBUCUMOCTH MeXAy BenuuumHamu. [IpeacraBnenue 3aBucumoctedt popmynamu. [lonstue gynkuunu. O6sacTh onpeaeneHus u
MHOXecTBO 3HaueHuil ¢yHkuuu. CrocoObl 3amanus ¢ynkuuu. I'paduk ¢yHkumuu. CpoiicTBa QyHKUMH, UX oToOpakeHue Ha rpaduke. Ilpumeps! rpaduxos
3aBUCHUMOCTEH, OTPaXKaIOUINX PeabHbIE MTPOLIECCHI.

YucyaoBble pyHKIuU. OyHKINH, ONKUCHIBAIOLINE MIPSIMYIO M 00paTHYIO MPONOPLHUOHATIbHBIE 3aBUCUMOCTH, UX IpauKu U cBoiicTBa. JIuHeiHas ¢pyHKuus,
ee rpaduk u cBoiicrBa. KBagpatuunas ¢yHkius, ee rpaduk u cBoiictBa. CreneHHble QYHKIMU ¢ HATYpaJbHBIMU NOKa3aTelsaMU 2 U 3, UX rpaUKu U CBOMCTBA.
I'paduxu Gynkumii y =\x, y =3x, y = [x|.

YucsioBble nocjaenoBaTebHOCTH. [[OHATHE YUCTOBOM TTOCIIEIOBATEIFHOCTH. 3a/JaHNe MTOCIEA0BATEIbBHOCTH PEKYPPEHTHON GopMyIioi u ¢opmyoi /7-
IO 4JIEHA.
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Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. GopMyInbl «-To dieHa apuPMETHUIECKONH B FeOMETPHUECKON MPOrpeccrii, CyMMBI MEPBBIX I YJICHOB.
N3o00pakeHne WieHOB apruMETHUIECKON M TEOMETPUUYECKON MPOrPecCuii TOUKaMH KOOPJAMHATHON TUIOCKOCTH. JIMHEWHBIN U 9KCITOHEHITHAIBHBIN pocT. CI0KHbBIE
MPOLIEHTHI.

BEPOATHOCTD U CTATUCTHUKA (39u)

OnucareabHasi cratucTtuka. [IpencraBienue naHHBIX B Buje TaOnui, auarpamm, rpadukoB. CiydaiiHas H3MeHYMBOCTh. CTaTUCTHYECKHE
XapaKTepUCTUKX Habopa MaHHBIX: CpeaHee apuMeTHUecKoe, MeAraHa, HauOoIblliee W HAaWMEHbIIEe 3HA4YeHHs, pasMmax. [IpeacraBieHue O BHIOOPOYHOM
UCCIIEI0BAHMH.

Cayuaiinble cOOBITHSI M BEPOATHOCTD. [[OHATHE O CTyyailHOM OMBITE U CIIy4ailHOM coObITHH. YacToTa cinydaitHoro coobiTusi. CTaTUCTHUECKUN TTOIXO]T
K TIOHATHIO BEPOSATHOCTU. BEpOSTHOCTH MPOTHUBOMOJIOXKHBIX COOBITHH. JlOCTOBEpHBIE M HEBO3MOXHBIC COOBITHSI. PaBHOBO3MOXXHOCTH coOBITHI. Kiaccuueckoe
OIpEeIETICHUE BEPOSITHOCTH.

Kom0unaropuka. Pemenie koMmOMHATOPHBIX 33134 nepedbopom BapuaHToB. KomOuHaropHoe npaBuio ymHoxeHus. [lepectaHoBkH U pakTopHall.

TEOMETPUS (241u)

Harasignas reomerpusi. Harnsinable npeacrasieHus o purypax Ha IJIOCKOCTH: IpsMas, OTPE30K, JIyd, yroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb,
Kpyr. UeThlpexyrojibHUK, NPSAMOYTOJbHUK, KBajpaT. TpeyrojbHUK, BUAbI TPEYroNbHUKOB. lIpaBMiibHBIE MHOrOyrojibHUKHU. M300paxxeHHne reoMeTpuyecKux
¢uryp. BzaumHoe pacnonoxeHue IByX IpsIMbIX, IBYX OKPYKHOCTEH, PSAMOM U OKPYKHOCTH.

JlninHa otpeska, noMaHol. Ilepumerp MHOroyronpHuka. EnuHunbBl m3MepeHus MuHbl. M3MepeHne UIMHBI OTpe3Ka, IOCTPOEHHUE OTPE3Ka 3aJaHHOU
JUTUHBI.

Buns! yrnos. I'panycHas mepa yria. M3mepeHne n mocTpoeHue yrioB ¢ IOMOLIBIO TPAHCIIOPTHPA.

[TonsTue momanyu GUrypsl; eAMHUALBI U3MepeHus iomany. Ihiomans npsiMoyroiabHUKa U IJIOLIAAb KBaapaTa. [IpubamkeHHoe u3MepeHue miomanei
¢uryp Ha kieTdaroil Oymare. PaBHoBenukue Qurypsi.

Harnsiiaele npencTaBieHUsl 0 MPOCTPAHCTBEHHBIX (urypax: KyO, mapajiiesnenunes, npu3Ma, nupamuaa, map, chepa, konye, nmmunap. Mzobpaxenue
npocTpaHcTBeHHBIX (uryp. [Ipumeps! ceuenuii. MHororpannuku. [IpaBunbHble MHOTOrpaHHUKU. [IprMepsl pa3BepTOK MHOTOIPaHHUKOB, LIMJIMHAPA U KOHYCA.

[TonsiTue o6bema; equHULBl 00beMa. OOBEM MPSIMOYTOJIBHOTO NapajlieNenunesa, Kyoa.

[Tonsitue o paBeHcTBe Guryp. LlenTpanbHas, oceBas u 3epKanbHas ciMMeTpun. M300paxeHne CHMMETPUYHBIX (QUTYD.

I'eomerpnueckne ¢urypsl. IIpsmeie u yrael. Touka, npsmas, miaockocTs. OTpe3ok, Jyd. Yroia. Buuel yrios. BepTukanbHblE M CMEKHBIE YTJIBL.
buccekrpuca yria.

[TapayienpHble U Iepecekaromuecs npsmele. l[lepneHaukynsapHbeie IpsMble. TeopeMbl 0 NapaUIeIbHOCTH M IEPHEHIUKYISPHOCTH IPSMBIX.
[lepnienuKynsp U HaKJIOHHAS K IpsiMoi. CepeTMHHBIN MEPIEHIUKYIIAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOMCTBAa OUCCEKTPUCHI YIJIa U CEPEIUHHOTO MEPIEHIUKYIISIpa K OTPE3KY.

Tpeyronbauk. BeicoTa, menuana, OucceKkTpuca, CpeqHsis JUHHS TpeyrojbHUKAa. PaBHOOenpeHHBbIE W PaBHOCTOPOHHHE TPEYroJbHUKHU; CBOMCTBA U
MPU3HAKH PaBHOOEAPEHHOro TpeyroibHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroibHHKa. COOTHOIIEHUS MEXAYy CTOPOHAMH U YriaMu
TpeyrojbHuka. Cymma yrioB TpeyroibHuKa. BHemHue yrisl TpeyroiabHuka. Teopema ®aneca. [lonobue tpeyroabHukoB. [lpusHaku mogoOus TpeyrosibHUKOB.
Teopema IIudaropa. Cunyc, KOCUHYC, TaHI€HC, KOTAHI'€HC OCTPOTO Yria MpsIMOYrOJIbHOTO TpeyroibHuka 1 yrioB oT 0 go 180°; mpuBeaeHne K oCTpOMy YIIIy.
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Pemenue npsAMOyrojapHbIX TPEYrOabHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJIHOTO
Y TOTO Xe€ yria. Pemenne TpeyroJbHUKOB: TeOpeMa KOCMHYCOB M TEOPEMA CHHYCOB. 3aMe4YaTelIbHbIE TOYKH TPEYTOJIbHUKA.

YetsipexyronpHuK. [TapannenorpamMM, ero cBoOMCTBa U npu3Haku. IIpsMoyroibHuK, KBajapar, poM0, UX CBOWCTBA W MpHU3HAKH. Tpamenus, CpeaHss IMHUSA
Tpaneuuu.

MHoroyroiabHHUK. Beinmykiible MHOroyrojapHUKH. CymMMa yIJIOB BBIITYKJIOTO MHOTOYroJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxpyxHocts u Kpyr. yra, xopaa. Cekrop, cerMeHT. LleHTpanbHbIil yroi, BIMCAaHHBIA yroJl; BEJWYMHA BIIMCAHHOIO yria. B3aumMmHOe pacmnosnokeHue
IpsIMOM M OKPY’KHOCTH, IBYX OKpYy>KHocTel. KacaTenbHas U cekylias K OKpYKHOCTH, UX CBOMCTBa. BrivcaHHble U ONKMCaHHbIE MHOTOYIOJbHUKUA. OKpPYKHOCTD,
BIIMCAaHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCaHHAs OKOJIO TPEYroJIbHUKA. BrircaHHble M ONIMCaHHBIE OKPYKHOCTH IIPaBUIIBHOTO MHOTOYTIOJIbHUKA.

I'eomerpuueckue npeoOpasoBanus. Ilonstue o paBenctse ¢uryp. IloHsTue o IBMKEHHU: OCeBas M IIEHTpajbHAas CUMMETPUH, NapaljiebHBINA MEepeHoc,
noBopoT. ITonaTue o nogobun Guryp 1 roMOTETUH.

Pemienue 3a1a4 Ha BBIYHMCIICHHE, I0OKA3aTEIBCTBO U MOCTPOCHHUE C UCTIOIb30BAaHUEM CBOMCTB U3YyUEHHBIX (DUTYD.

N3mepenue reomeTpu4ecKux BeJH4HH. J[uHa otpeska. PaccrosHue oT Touku 10 npsiMoi. PaccTosiHue Mexxy napaiienbHbIMU IPSIMBIMHU.

[IepuMeTp MHOTOYrOJIBHUKA.

JliMHa OKPYKHOCTH, YUCIIO JI; JUIMHA JYT'H OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHAE MEXY BEIMYMHOM LIEHTPAIBHOIO YIJIa U JUIMHOW JyT¥ OKPYKHOCTH.

[Tonsatne miomanu miockux ¢uryp. PaBHOcocTaBneHHble W paBHoBenukue ¢urypsl. I[lnomane npsmoyronpHuka. I[lnomanu mnapamienorpamma,
TpeyroipHUKa 1 Tpanenuu. [lnomans MHOrOyronsuuka. [Inomans kpyra u miomiaas cekropa. COOTHOIIEHUE MEXKTY TUIOMIAIIMH ITOT0OHBIX (QHUTYD.

Pemienue 3a1a4 Ha BBIYMCIICHHUE M JOKA3aTEIbCTBO C UCIOIb30BAHUEM U3YUEHHBIX (POPMYIL.

Koopannarel. Ypasaenue npsamoi. KoopanHatel cepenunbl otpeska. @opmyiia pacCTOSIHUSA MEXAY JBYMS TOUKaAMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTtopbl. /nuna (Moayns) BekTopa. PaBeHcTBO BekTopoB. KomnmHeaphsie BekTopbl. KoopauHaTel BekTopa. YMHOKEHHE BEKTOpa Ha 4YMCIIO, CyMMa
BEKTOPOB, PA3JI0KEHUE BEKTOPA 110 IBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaIsipHOE IPOU3BEICHUE BEKTOPOB.

JIOTUKA 1 MHOXECTBA (10 u)

TeopeTnko-MHOXKeCTBEeHHbIC NMOHATHSA. MHOXKECTBO, 2JEMEHT MHOXKECTBA. 3aJaHHE MHOYKECTB IEPEUYMCICHUEM JJIEMEHTOB, XapaKTEPUCTHYECKUM
cBoiicTBOM. CTaHJapTHbIE 0003HauYEHUS YHMCIOBBIX MHOXecTB. Ilyctoe MHOXecTBO M ero obOosHaueHue. llogmuHoxkecTBo. OObEIMHEHHE M IIepecedeHUE
MHOKECTB.

Nnmroctpanus oTHOIIEHUH MEXy MHOKECTBaMHU € TIOMOIIIbIO 1narpaMM Diiepa — BeHHa.

JJieMeHThI Joruku. OmnpeneneHue. AKCHOMBI U TeopeMsl. Jloka3zaTenscTBo. Jloka3arenbcTBO OT MpoTuBHOro. Teopema, obparHas manHou. [Ipumep u
KOHTpIIpUMED.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CJI€IOBAHUH, YIOTPEOIEHUE JJIOTHUECKUX CBA30K €l ..., MO 8 MOM U MOJbKO 8 MOM cliydae, TOTHUECKUE CBA3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

20



Hctopus GopmMupoBaHUS TOHATHS 4YMCIA: HATypalbHbIE YHCIa, IPOOM, HEAOCTATOYHOCTh PALMOHAIBHBIX YHCEN A T'€OMETPUYECKUX H3MEpPEHHH,
uppanroHaabHble yncia. CTapuHHBIE CUCTEMBI 3anucu yucen. [[poou B BaBunone, Erunrte, Pume. OTkpoiTHE necatudHbiX apobdeit. CTapuHHBIC CHCTEMBI MeEp.
Hecaruunblie qpodu 1 MeTpudeckas cucrema mep. [losiBienue otTpunarenabHbIX yncen u Hyms. JT. Marauukuit. JT. Ditnep.

3apoxaenue anreOpsl B Heapax apupmeruku. An-Xopesmu. Poxnenne OykBenHoi cumBonuku. [1. @epma, @. Buer, P. [lekapt. Mcropust Bonmpoca o
HaxO0XJIeHUH (GOpMYJT KOpPHEH anreOpanvyecKux ypaBHEHUH, HEpa3pelIMMOCTh B paauKaliax ypaBHEHUH crenenu, Oonbiei yeteipex. H. Tapranss, k. Kapaano,
H. X. AGensb, D. I'anya.

N300perenue MeToja KOOPAMHAT, MO3BOJISAIONIETO EPEBOJUTH TeOMeTprudeckiue 00beKThl Ha si3bIK anreOpsl. P. Jlekapt u [1. @epma. [Ipumepsl pa3nudyHbix
CUCTEM KOOpJIUHAT Ha IIJIOCKOCTH.

3amaua Jleonapao Iuzanckoro (PuboHawyun) o Kpoiaukax, yrcia @uboHauyu. 3agada o MaxmMaTHOM JTOCKE.

Hcroku Teopun BepoATHOCTEHN: cTpaxoBoe Aeiio, a3apTHbie urpsl. [1. @epma u b. Tlackans. S. bepuymnu. A. H. Konmoropos.

Ot 3emnemepus k reomerpun. [Iudarop u ero mkomna. Danec. Apxumen. [loctpoenne ¢ moMomp0 HUPKYIsS U JuHEHKH. [locTpoeHne mpaBUIBLHBIX
MHOTOYTroNbHUKOB. Tpucekmus yria. KBagparypa kpyra. Y aBoenue ky6a. Mcropus uncia «mmy». 3omoroe ceuenue. «Haganay Epkimpaa. J1. Ditnep.

H. U. JloGaueBckuii. cTopus naroro nocrysarta.

Co¢usmebl, mapagoKCHl.
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THUIIBI YPOKOB
OH3 — ypoK OTKpBITHUSI HOBOT'O 3HAHUS
P — ypok pednexcuun
PK — ypok pa3BuBaromero KOHTpoJs

KasenpapHo-remarnueckuii miau (5 kiacc)

Ne o/mt Tema ypoka | Tunypoka Harta | [ata Onementsl | TpeboBaHUA Bun [Inanupyemble pe3yabTaThl
wiaH | ¢akr COZICPYKAHH K YPOBHIO | KOHTp Jlmanoctaeie | [lo3naBarenbHel | KommyHukat | Perymarusa
MOATOTOBKHU oJIst YV e YV uBHbIC YY ]| pie YY ]I
00yJarouux
csl

1 2 3 4 5 6 7 8 9 10 11 12
I'nasa 1. JUHUMU 8 u.
1. Pa3HooOpa3usIil MUp OH3 Bo3HukHOBEH YMmeTb: OcBoenne | Opuentuponats | Camocrosten | CamocTosTe
JTUHAN Ue TeOMETPUH - JUYHOCTHOTO | s B yueOHHUKe: BHO JIBHO
U3 IPAaKTHUKHU. | MOJIB30BATHC CMBICIIa YYCHUS; OTIPENICNIAT | Op2aHU308bl8 | OOHAPYHCUE
JluHus: o BbIOOD YMEHHs, | amb ydeOHOe amo 1
3aMKHYTOCTb, | TEOMETPHUEC JATBHEHWIEeTo | KOTOpBIe OYAYT | B3aUMOACUCT | (QOpMyIHpO
HE3aMKHYTOC | KHM SI3BIKOM 00pa3oBaTenbHO | CPOPMHUPOBAHBI | BHUE B TPYIIIE. BaTh
Tb, JUTS T0 MapIIpyTa. Ha OCHOBE | Y4acTBOBaTh yIeOHYIO
camorepeced OTIHCaHHSA H3YUCHHS B JHMAJIOTe; npobuemy,
CHHE. MIPEIMETOB JTAHHOTO CIIyIIaTh U | ONPEACIATH
2. [psmas. Yactu nps- OH3 Touka, | OKpyXarolle | mpoe pasaena; IIOHUMATh 1enb
moi. JlomaHas npsimas, ro Mupa KT OIIPEEIIATh JPYIuX, yaeOHoi
3. [psmas. Yactu nps- P OTPE30K, JIyY, - Cp. KpYT CBOETO | BBICKa3bIBaTh | JEATEIbHOC
Moi. Jlomanas JIoMaHas, | pacro3HaBaT HE3HAHWS, CBOIO TOUKY TH.

BEPIINHA, b IUTAaHUPOBATH 3peHus Ha

3BCHO. | TEOMETPUYEC CBOIO paboTy 1o COOBITHS,

4, JmHa muHIN OH3 Jmaa | Kue Guryps H3y4YCHHUIO THOCTYIIKH.

JIOMaHoi, | -U300paXarh HE3HAKOMOTO
oTpe3Ka. | TEOMETPHYIEC MaTepuana.
5. JliHa JTMHUK P Mertpudeckas | KHE QUIYpBI TECT
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cucremMa

€JIMHHMII. | HCIOJB30BaT
Paccrostnue b
MEXIy | TpuoOpeTeH
TOYKAMH. | HbIC 3HAHUS
6. OKpy’>KHOCTb OH3 OKpYXKHOCTh | M yMCHHS B
7. OKpYXHOCTb P W KpYT, | MPaKTHYeCK
LIEHTP, oit
pamuyc, | AEATEIbHOCT
JiuameTp, HHu
Jyra. | TOBCEIHEBH
OU KU3HU.
8 O06o0menne PK c/p
3HAHUM TEMBI
I'maBa 2. HATYPAJIBHBIE YHUCJIA 13 u.
9. Kak 3anuceiBarot u OH3 Hecarnunas YmeTs Henuts u | CamocTosTENbH Odopmitsats | B nuanore ¢
YUTAIOT HATYpaJIbHBIC CHUCTEMa | 3aIlUChIBATh MPUHUMATE | O MPEJIoiaraTh, | CBOM MBICIH B YUUTEIIEM
Yqucia CUHCIICHUSI. Y YUTaTh CIeIyIONIHe Kakas YCTHOH U | cosepuuenc
10 Kak 3amuceIBaoT u P Pumckast OonpIine C.p. 0a30BbIC | JOMOJHHUTENBHA | TMHCHMCHHOM meogamsp
YUTAIOT HATYPaJIbHBIC HyMeparus. qucIia IIEHHOCTH: s tHpOpMATIHS pedn c | camocTosTe
qucIa Hatypansasie «mo0po», | Oyme HyXKHa JJIs | yIETOM CBOUX JLHO
JHUCIIa. «TEepIICHUEY, HU3YUCHUS y4eOHBIX M | BBIpaOOTaH
11 HarypanbHsrit psz. OH3 3Haku < YMmeTs «Pomuna, HE3HAKOMOT'O JKU3HEHHBIX HBIE
CpaBHeHHE (MeHBIIE) | CpaBHUBAThH «Ipupoaay, MaTepHana; peveBhIX KpUTEPHH
HATYpaIbHBIX YHCEI > (6onpie). | HATYpaIbHbI «CeMbsI», 0oTOHpaTh CUTYyAIHH. OIICHKH.
12 HarypanbHsrii psiz. P JIBoitHOE € Jncia ILp. «MHPY», HEOOXOdUMBIE
CpaBHeHue HEPaBEHCTBO. «HACTOSIIIMI HWCTOYHHUKH
HaTypaJbHBIX 4YHCECII I/I306pa)](eHH APYyT», I/IH(I)OpMaHI/II/I
13 Uwcna ¥ TOUYKU HA OH3 e unces Ha YMetb «CTIPaBETMBOC cpenn
IPSIMOi KOOPJIMHATHO | W300paxkaTb ThY, <OKCJIAHHE | MPEIOKECHHBIX
14 Yucna v TOYKH Ha P ¥ IpsAMOM. | HaTypaJIbHbI IIOHUMATh IpyT y4uuTeIeM
npsAMOH € Jucia Apyray, CIIOBapeH,
TOYKaMH Ha «IIOHUMATh | OSHITUKJIOEIHH,
KOOpAWHATH JUl0X15000%00) CIIPABOYHUKOB,
Oif IPAMOIA. JIPYTOTO, AJIEKTPOHHBIE
«HApOI, JIACKH.
«HAIIMOHAIBHOC
TH» U T.JI.
15 OxpyriieHne OH3 OxpyrieHue YMmeTh: OcBoenne | OpuentupoBats | Camocrosten | CamocTosTe
HATYPaJIbHBIX YKCEIT YHCEIL. -OKPYTJIATh JUYIHOCTHOTO | s B yUeOHHKE: BHO JLHO
16 OkpyrieHue P Ipukuaka ¥ | HATypaabHbBI CMBICTIA YICHUS, OTIPEJICNISATh | OpPeaHU308bl8 | 0OHAPYICUB
HATYPaJIbHBIX YKCEIT OIICHKA € Yncria, BBIOOD yMeHus, | amb ydeOHOe ame 1
17 Pemenue OH3 pe3yIbTaTOB | - BBIMOJHSITH JABHEHWIIET0 | KOTOpBIe OYAYT | B3aUMOACUCT | (QOpMyIHpO
KOMOMHATOPHBIX BBIYHMCIICHUI 3aJlaHus Ha 00pa3oBaTeNbHO | CPOPMHPOBAHBI | BUE B TPYIIIE. BaTh
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3ama4 MIPUKUIKY 1 TO MapupyTa. Ha OCHOBE | Y4YacTBOBATh yueOHyIO
18 Pemenne P OLICHKY H3Y4EHHUS B THAJIOTE; npooiieMy,
KOMOWHATOPHBIX pesyibTara. JAHHOTO CIIyIIaTh U | OIpPEAENIATh
3ama4 paszena; MOHNMATh eIb
19 Pemrenme P OIpeNeNATh IpYTHUX, yaeOHoI
KOMOWHATOPHBIX KPYT CBOETO | BBICKa3bIBaTh | JESTEIBHOC
3a1a4 HE3HaHHUS; CBOIO TOUKY TH.
20 Ypok o6obmmeHus u PK TECT MIaHUPOBATH 3pCHUA Ha
CHCTeMATH3aINH CBOIO paboTy Mo CoOBITHS,
3HAHUN TEMBbI N3Yy4YCHUIO IMOCTYIKH.
HE3HaAKOMOTO
MaTepHania.
21 | KonrponbHas pabora PK
Nel mo Teme
«HarypanbHble
yyucia. JInHum».
Tnasa 3. JJEMCTBHS C HATYPAJIbHBIMH YU CJIAMM. (22 uac)
22 | CnoxxeHue M BEIUYNTA- OH3 Apupmernae 3HaTh: | Tpoe CamocTosaTenbH Kputnuno | Pabotas mo
HHE CKHe -TabIuIy KT YBaxkeHne K 0 ZIeNaTh | OTHOCHTHCS K IUIaHy,
23 | CnoxeHHUE 1 BBIYNTA- P JEUCTBUA C CIIOKEHHUS | mpoe | CBOEMY Hapomy, BBIBOJIB, CBOEMY ceepamo
HHE HaTypaJbHbI | OJHO3HAYHEI KT K ApyruM | mnepepabaTbiBaT MHEHHUIO. cBoHU
MU YHCIIaMH. X YHCeT,; HapozaMm, | b HHpOpMalHIo, YMmeTs | aeicTBus C
-Ha3BaHUA NpUHATHE | NpeoOpa3oBbIBa | B3MJSIHYTH Ha EJIBIO U,
KOMIIOHEHTO LEHHOCTEN Tb €€, CUTYAIUIO C pu
B CJIOJKEHHS JIPYTHUX MIPECTaBIATh WHOH | HEeo0Xoaum
u HapoJIOB. nHdopmanuio MO3HULIUU U ocTH,
BBIYUTaHHUS; Ha OCHOBE CXEM, | JIOTOBApHBaTh | HCIPABIATH
-CBOWCTBO MOJeNIeH, | Cs C JIIOABMHU OLINOKH
HYJIS A COOOIIEeHNH. HHBIX | CaMOCTOsTe
CIIOXKEHUH U TIO3HIMH. | JIBHO (B TOM
BBIYMTAHU. qucie u
24 | CnoxxeHue M BEIYUTA- OH3 Crnaraemele, YMmeTs: C.p. KOPPEKTUPO
HHE CyMMa. | -CKJIafbIBaTh BaTh IJIaH).
YMeHblIaeM | | BBIYUTATh
oe, Tpex- u
BBIUUTAEMOE, | UETHIPEX3Ha
Pa3HOCTh. | YHBIE YHCTIA,
-pemaTsb
TEKCTOBBIE
3a7a4H,
TpeOyromue
MOHMMaHHSA
OTHOIICHMIA;
-BBINOJIHATh
YCTHO

CJIOKCHHUEC U
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BBIYHUTAHUC

JBY3HAYHBIX
qHce.
25 YMHOXKEHHE 1 OH3 Apudpmernde | BBIMOTHATH
JICTICHUE CKHE | YMHOXXCHHE
26 YMHOXEHHE ’ P JEUCTBUSA C | ABY3HAYHBIX
JICTICHUE HaTypaJIbHBI u
27 YMHOXKEHHE U OH3 MH YUCJaMU. | TPEX3HA4YHbI
JIeNIeHUe OTtHomEeHUs X Yncedn.
28 VYMHOXKEHUE U P «OOIBIIEY, BrInonHsaTh
JieeHne «MEHBIIIC)» JICTICHHE
29 VYMHOXKEHNE U OH3 B... TpeX- U
JeNIeHHe BripaxkeHus: | YeThIpeX3Ha
IIOPOBHY», | YHBIX YHCET
«BO CKOJIBKO Ha OIHO H
pa3» | IBy3HauHOE
YHCIIO.
Pematp
3a1a4d,
TpeOyromue
MOHUMAaHHUS
OTHOILICHHUH.
3HaTh:
-Tabauiy
YMHOKCHUS;
-Ha3BaHUE
KOMIIOHEHTO
B
YMHOKEHUS
U JICJICHUSI.
30 | Tlopsimok neicTBwii B OH3 [opsimox 3HaTe 1
BBIYHMCIICHUSIX BBIMTOJTHCHHUS yMETh
31 | Tlopsimok newcTBuHid B P JIeUCTBUI BBINOJIHSTH
BBIYHMCIICHUSIX MaTeMaTHue
32 | Tlopsinok peiicTBuil B P CKHe
BBIYHMCIICHUSIX JeHCTBUS B
33 | Tlopsimok neicTBuid B OH3 COOTBETCTBHU c/p
BBIYHMCIICHUSIX nuc
TTOPSAKOM.
34 Crenenb yncia OH3 CreneHb, 3HaTh
35 Crenens uncna P nokasaresb TEPMHHBI
36 CreneHp yucia P CTEICHHU, «CrerieHs, c/p
OCHOBaHUE moKazareJb
CTETICHHU. CTETICHH,
KBanpar u OCHOBaHUE
Ky0 uuncna. CTETICHH.
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YmMmeTn

YUTATh
CTCIICHH,
MIPEICTaBIIAT
b CTEIICHH B
BHJIC
MPOU3BE/ICH
us
OJIMHAKOBBIX
MHOXXUTEIEH
¥ HA00O0pOT.
37 | 3anauu Ha IBUKEHHE: OH3 CkopocTs, 3HaTh:
a) B TIIPOTH- BpeMsl, | -TEpPMHUHBI U
BOIIOJIOJKHBIX HaIIpa- paccrosiHue. 000pOTEI
BIICHUSX; 0) Enuanier peun,
HaBCTpEUy APYT U3MEPEHHUsS. | HCIONb3yeM
JIpyTy CKOpOCTB BIC B
38 | 3amaun Ha IBIDKEHUE: P COJIKEHMS. 3a7a4ax; c/p
a) B TIPOTH- CKOpOCTB -
BOIIOJIOJKHBIX HaIlpa- ynajeHus. | 0003HaYCHU
BJICHUSX; 0) a5, v,
HaBCTpedy Apyr YMmers:
pyry -
49 | 3anmaun Ha ABIKEHHE OH3 CkopocTh | yCTaHaBJIUBa
110 PEKEe JABWKCHUA I10 Tb
40 | 3amayu Ha IBYWOKEHUE P TEYEHHUIO U | 3aBUCHMOCTD
IO peKe POTUB mexay S, i,
TEUYCHUS. V.
CobcTBeHHas -
CKOPOCTh. | AHAIM3HPOB
aTh YCIIOBHE
3a/1a4H;
-peraTh
3a1a49u
HaJIBIKEHUE
41 Ypok 000011IeHus 1 PK TecT
CHCTEMATH3AIMH
3HAHHHA
42 Ypok koppekimu P
3HAHHMHA TEMBbI
43 | KontponbHas paborta PK
No 2 o Teme
«[eiictBus c
HATYyPaIbHBIMU
YHCITAMI
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Tiasa 4. UICTIOJIb30BAHUE CBOMCTB JEMCTBUM ITPU BRIYUCJIEHUAAX (12 Y.)

44 | CaoMcTBa CIOXKCHUS OH3 3aKoHbBI YMerb CamocTosTenbH Kpurnuno | Paboras mo
1 YMHOXCHHS apupmeTHye TIPUMEHS T YBaxkeHne K 0 JIeNaTh | OTHOCHTHCS K TUIaHy,
45 | CaoiicTBa CIOXKEHUSA P CKUX | paIMOHAJBH CBOEMY Hapoay, BBIBOJIB, CBOEMY ceepsimb
1 YMHOXCHHS NEHCTBUH: |  BIe IPUEMBI K IpyruM | mepepabaTeBaT MHEHHUIO. cBoU
NIEPEMECTUTE | BBIYUCIICHUHN HapojaaM, | b HH(pOpPMAIIHIO, YMeTp | JeicTBuS C
JIBHBIH, Ha OCHOBE MPHUHATHE | TPeoOpa3oBBIBA | BIMVITHYTH Ha EIBIO 1,
coyeraresbH CBOMCTB LIEHHOCTE! Tb €€, CHUTYaIHIO C npu
BI. | CJOXCHUA U TPYTHUX MPECTABIATh WHOU | HeoOXomum
bykBeHHOE | yMHOXEHHSI. HapoJI0B. nHdopmanuio HO3UIHMU U ocT,
PaBeHCTBO Ha OCHOBE CXEM, | JIOrOBapHBaTh | HCIPABISATH
MoJeNel, | Cs C JIIOABMHU OIIUOKH
COO00IIEeHNH. WHBIX | CaMoCTOsTe
MO3UIUH. | JBHO (B TOM
YHCIIe ’
KOPPEKTHPO
BaTh IJIaH).
46 PacnpenenurensHoe Pacnpene- YmMmerb
CBOMCTBO JINTCIIBHOC MPpUMCHSATH
47 PacnpenenurensHoe OH3 CBOMCTBO. | pacmnpeaenuT
CBOMCTBO Brinecenne eNbHOe
48 | PacnpenenurensHoe P obmrero CBOMCTBO
CBOWCTBO MHOXKHUTEIS ULt
3a ckoOKH. | mpeoOpa3oBa
HUS CYMMBI
B
MPOU3BEICH
ue.
49 3ajauu Ha 4acTH OH3 Pemenne YMers:
50 3amaun Ha 4acTH P TEKCTOBBIX -
51 3ajaun HAa YaCcTH OH3 3a1a4 | AaHaJIM3HPOB
52 3amaun Ha YaCTH P apudmeTnye | aTh yCIOBUE
CKUM 3aj]a4m;
Croco0oM. -
3amaun Ha | WILTFOCTPHUPO
4acTu BaTh
53 3amauu Ha OH3 cxeMaTHuyec
ypaBHUBaHHE KHMU
54 3anayu Ha P PUCYHKaMH
ypaBHUBaHHE yCIIOBHUE
3a]a4m;
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-pemiathb

3a1a9d Ha
4acTy ;
-pemaTsb
3a1a9d Ha
YpaBHUBaHH
e.
55 Ypox PK TeCcT
CUCTEMaTH3aluU
3HAHUN TEMBI
I'aasa 5. YIJIBI U MHOT'OYT'OJIBHUKH (9 yacos)
56 Kak 0603Hauaror u OH3 Vrou, 3HaTh Onenka | CamoctosTtenbH | YuactBoBaTh | CaMocTosATe
CPaBHUBAIOT YTJIBI BEpIIUHA, | ONpeAeICHU JKU3HCHHBIX | O MPEAIOJIArath, B pabote JIBHO
57 Kak o06o03HauaroT u P Ouccekrpuca. e yria, CUTyalluid | Kakast TPYMIEL, | OOHAPYKUB
CPaBHUBAIOT YTJIBI [psimoit, | OuccekTpuc MOCTYNKOB | JOMOJHUTENbHA | PACIpeNeiiaTh aTh U
58 H3mepenue yriaoB OH3 Ppa3sBEpHYTHIN BI. repoeB | s uH(popManusa ponu, | dhopmynupo
59 U3MepeHue yrios P , OCTPBIH, YMmeTb: XyJIOXECTBEHHHBI | Oyze HyXHa I | TOTOBapUBAaTh BaTh
60 U3mepeHue yriioB P TYTOH YTJIBI. - X TEKCTOB C HU3YYCHUS ¢S IpYT ¢ yaeOHYI0
I'pamyc. | pacmosHaBat TOYKH 3PECHUSL HE3HAKOMOTO IPYTOM. npobuemy,
Tpancnoptup b OCTpEIE, o0rmredyenoBedec MaTepuana; [IpenBuzpers | ompenensars
. TIpsSIMEIE, KHX HOPM, OTOMpaTh | TIOCIEACTBUSL eI
61 JlomaHbIe 1 MHOTO- OH3 YeThipexyro | TYIbIE YIIIBL, HPaBCTBCHHBIX HEOOXOMUMBIC | KOJUICKTUBHBI yueOHOI
YTOJBHUKU BHUK, -CTPOUTH U U 3THYCCKUX HUCTOYHUKU X PCUICHUHA. | AEATEILHOC
BEPIIHHA, U3MEPSATh IIEHHOCTEH, HHpOPMALIUU TH,
CTOpOHa, YTJIIBI CHHOCTEH cpeau BBIOUpATH
MHOTOYTOJIbH | TPAHCIOPTH rpaXIaHWHA | TPEIIOKCHHBIX TeMy
UK, pom; Poccun. YIUTENEeM. MIPOEKTA.
62 JlomaHbIe U MHOTO- P JMaroHajb, | -OLECHUBATH n/p
YTOIBHUAKA epUMeTp. HAa I1a3
BETHYNHY
yria;
-0003HaYaTh
u
CPaBHUBATH
YIJIBL.
63 Ypok KoppeKiuu P TECT
3HAHUN TEMBI
64 | KonrposbHas padoTa PK

Ne3 mo teme
«Hcrmonp3oBanue
CBOMCTB JIEHCTBHIT
IIPH BBIYUCIICHHSIX.
Vel u
MHOTOYTOJbHUKID)

I'nasa 6. JEJIMMOCTD YHUCEJI (15 yacoB)
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65 Jenurenu u OH3 Jenurenu, VMeTh: OcBoeHre | AHAIH3UPOBATH Breimonusas | BeiaBurath
KpaTHEIE. KpaTHbIe. - JUYHOCTHOTO CpaBHUBATH, pa3nuvHbIe BEpCUHU
66 | [enurenu u KpaTHble OH3 omnpenenars, | Tect | CMbICHIA yYEHHUS, TPYIIHAPOBATH poiu B peLieHus
67 . denurenu u P SIBIISICTCS JTH BEIOOp pa3nuvHbIe rpymme, | TpoOJIeMBl,
KpaTHEIE OJTHO U3 JATEHEHIIIeTO OOBEKTHI, | COTPYIHHYAT | OCO3HABATH
grcen 00pa3oBaTeNEHO SBIICHHUS, bB (m
KpaTHBIM ro MapuipyTa. (haxThI. COBMECTHOM | HHTEPIIPETH
JPYroMY; pelICHUH poBath B
-HaXxOJIUTh POOIEMBI ciyuae
4Hcha, (3amaum). | HeoOX0IUM
KpaTHbIE 0CTH)
JTAHHOMY; KOHCUHBIN
- pe3ynbTarT,
OTIPENIeIIATE, BEIOMpATH
SIBIISICTCS JTH cpencTaa
OJTHO U3 IOCTIKEHU
gmcen ST LSTTH W3
JIEIUTEIIeM TIPEUTOKEH
IpYyroro; HBIX,
-HaXOUTh TaKXe
JIETTUTENN HCKaTh UX
JITAHHOTO CaMoCTOsITe
qucna. JIBHO.
68 IIpocTeic u OH3 IIpocteic u YmeTh C.p.
COCTaBHBIC YHCTa COCTaBHBIC | pacKIaJbIBa
69 [pocTeie n P 4ycra. T
COCTaBHBIC YHCTa Pasnoxxenne | HaTypaibHBI
HATypaIbHOT € YnCIia Ha
0 Ymcia Ha MIPOCTEIC
MPOCTHIC | MHOXHTEIH.
MHOHTEJIH.
70 CaoiicTBa OH3 JenumMocThb 3HaTh
JACIIMMOCTHU CYMMBI U CBOMCTBA
71 CaoiicTBa P MIPOU3BE/ICHU JIETUMOCTH
JeITMMOCTH s | TPOM3BEICH
Hsg 1 CYMMBI.
YmeTs
MIPUMEHSTh
ITH
CBOIICTBA.
72 IIpusnaku OH3 IIpusnaku 3HaTh
JICIIAMOCTH JICTIAMOCTH MIPU3HAKH
73 IIpuznaku P Ha 2,5, 10, 3, JIeIMMOCTH
JIETTUMOCTH 9,4,25. | Ha 2,5, 10, 3,
74 TpusHaku P 9,4,25.
JIETTUMOCTH Ymerb
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ITI0JIb30BATHC

b
MpU3HAKaMHU
JIETIMMOCTH.
75 | JleneHue ¢ OCTaTKOM OH3 Jenenue ¢ 3HaTh U
76 | JlemeHue ¢ ocTaTKOM P OCTaTKOM. yMETh
77 | JleneHue ¢ OCTaTKOM P Hemnonnoe | 3amuceiBaTh
94acTHOE. pe3ynbTar
JIeTICHUSI C
OCTaTKOM.
78 YPpOK KoppeKIun P
3HAHUM TEMBbI
79 Ypoxk 006001IeHus U PK
cHCTeMaTH3aLuH
3HAHUK TEMBL.
I'nasa 7. TPEYT'OJIBHUKHU U YETBIPEXYT'OJIbHUKMU. (10 yacoB)
80 | TpeyroabHUKH U UX OH3 TpeyronbHUK YmeTsb Ornenka | CamocrosTensH | YuacTBoBaTh | CamocTosTe
BUJIBI . bokoBast | pacmo3HaBar JKMU3HEHHBIX | O MPEAToJarars, B pabote JBHO
TpeyronbHUKHU U UX P CTOpOHA, b | Tect CUTyalluid | Kakast TpYyIIEL, | OOHAPYXUB
81 BUJIBI OCHOBAaHHE, | T€OMETpHUEC TIOCTYIKOB | JIOTIOJHUTEIbHA | pacIlpeneiiTh aTh U
BUJIBI Kne repoeB | s uH(popmanus pomw, | dopmynupo
TpeyromsHUK | purypdddu XyJOXECTBEHHHBI | Oyze HyXHa I | TOTOBapUBAaTh BaTh
OB. T'ypHl, X TEKCTOB C N3y4YCHUS csl IpyT © yueOHyI0
82 [IpsIMOYTOTBHUKH OH3 IIpsimoyrons YMeTh: TOYKH 3PEHUS HE3HaAKOMOTO JIPYTOM. npobiemy,
[TpssMOYyTOJTBHUKH P HUK, | -U300paxarb obmiedenoBeyec Marepuana; [IpenBuaers | onpenensiTh
83 KBajIpar, | MPSMOYToJb KUX HOPM, oTOMpaTh | MOCIEACTBUS 1elb
JIMaroHaJH, HUK U HPaBCTBEHHBIX HEOOXO/AUMBIE | KOJUICKTHBHBI yueOHOMH
HepuUMeTp KBaJIpar ¢ Y 9THYECKUX HCTOYHHKH X PEUICHUH. | JesTelIbHOC
HOPSAMOYTOJIBH | HCIIOJIB30Ba LEHHOCTEH, nHpopmanuu TH,
nKa. HHEM LIEHHOCTEN cpean BBIOMpATh
WHCTPYMEHT TpaXAaHUHA | IPEATI0KEHHBIX TeMy
0B; Poccun. yUHUTENEM. MIPOEKTA.
-IIPOBOANTD
N3MEpEHUsL.
PaBenctBo duryp OH3 I'eomerpuuec YMmerb
84 K#e QUTYpHI, HaXOJIUThH B
PaBenctBo duryp P MaTeMaTH4ec paBHBIX
85 KHue ¢burypax
CHMBOJIbI, | COOTBETCTBE
MPU3HAKK | HHO paBHbIE
paBeHCTBa. JJIEMEHTBI,
3aIMChIBATD
HEeoOxoanM
ble
paBeHCTBa.
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86 ITnowans OH3 Ilromans, 3HaTh
HPSAMOYTOJIbHHUKA €IMHUIIBI €IMHHULIBI
WU3MEPEHUS WU3MEPEHUS
TUTOIIAH, IUTOIIAIH,
87 IMnomans P IUIomAns bopmyy
IpAMOYTOJIbHUKa NPSIMOYTOJIbH | BBIYMCIICHUS
88 Ypox OH3 WKa, .
CHCTCMAaTH3alMH KBazlpara. KBajipara u
3HAaHUH TEMBI NPAMOYTOITH
HUKA. YMETh
TIPOBOANTD
N3MEpEHUsL.
KonrponbHas pabora PK
89 Ne4 o Teme
«JlemuMOCTh YHCen.
TpeyronbHUKH U
YETBIPEXYTOJIbHUKI
I'nasa 8. IPOBU (20 yacoB)
Jomn OH3 YacTs, YMmers | mpoe PaszBute | CamocrosiTensH OtcrauBath | Paboras mo
90 paBHBIE MPaBHIBHO KT TOTOBHOCTH K 0 JenaTh CBOIO TOUKY IUIaHy,
Jonun P YacTH, IOJS. | ymoTpeOsITh Il.p. | COTpyIHHUYECTB BBIBOJIB, 3peHus, CBEpATH
91 Ha3BaHHS y u Apyx0e. | mepepabaThiBaT cobOoast cBOH
Jonel, Ha OnenuBanue | b MH(GOpMaLHIO, IpaBUia | JeHcTBUA C
HpaKTHKE ce0st ¥ CBOM | TpeoOpa3oBbIBa peueBoro EJIBIO U,
BBIJICTISITh HOCTYIIKH. Tb €€, ITHKETa; npu
b1 (011 NPEACTAaBISITh | ApryMEHTHPO | Heo0XoIum
LETIOTO. nHpopmanuio BaTh CBOIO octH,
Uro Takoe apoOb OH3 Uucnurens, YMmeTs: Ha OCHOBE CX€M, | TOUYKY 3p€HHUS | HCIPaBIIATH
92 3HaMeHaTelb, -TIPaBIIEHO MOJICIICH, C IMIOMOIIBIO OIINOKHU
Yro Takoe apodhb P JpOOb. yutatk | Tect COOOIIICHUH. (dakTOoB M | camocTosTe
93 [IpaBunbHas Ipodu JIOTIOJTHUTENb | JBHO (B TOM
Uro Takoe apoOb OH3 Hu -yKa3bIBaTh HBIX YHCIIC U
94 HeNpaBWIbHA | YHUCIHTEIb, CBEJICHUH. | KOPPEKTHPO
s TpoOu. | 3HAMeHaTelb BaTh IJIaH).
-n300paxkathb
Jpobu
TOYKaMH Ha
KOOpJIMHATH
0i1 psiMOi
-IIPaBWIILHO
BHIOMpATh
OTpPE30K,
YIOOHBIH
JUIsSL
MOCTPOCHHUS
Jipobeit
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OcHoBHOE OH3 OcHoBHOE 3HaTh

95 CBOJCTBO IpO6H CBOMCTBO OCHOBHOE
OCHOBHOE P Ipoou. CBOMCTBO

96 CBOHCTBO IPOOH [Tpusenenne Ipoowu.
OCHOBHOG O3 Ipobu K YMeTh:

97 cBoficTBO ApO6H HOBOMY -3aMEHSTh
3HAMEHATeN0 | OJAHY APOOb

: ApYroH,

CokpartieHue paBHOI1 el

Ipolu. | -cokpamathb

Hecokpatum Ipoou

ble IpoOu. | -TIPUBOAMTH

IpoOb K

HOBOMY

3HaAMEHaTe

10.

[pusenenne npodeit OH3 Haumenpmm YMmerb

98 K 00IIeMy 3HaMeHa- ¥ o0t TIPUBOIUTH
TEIT0 3HAMEHATEb JIpooH K

[pusenenne npodeit P (HO3) obrremy

99 | k oOmieMy 3HaMeHa- 3HaMEHATeN
TEIT0 10.

CpaBHeHue npobeit OH3 CpaBHeHue YMmetb

100 npobeii c | cpaBHHBAaThH
Cpasuenue apobeit OH3 OJIMHAKOBBLIM JIpobu ¢

101 U | OJIMHAKOBBIM
CpasHenue apo0eit P SHAMCHATCI n

102 MU | 3HAMEHATEJIsI
(IHCTUTENAM MH

M),C pa3HBIMA | (YHCIHTENS

3HAMEHATes MH),C

MH. pasHbIMU

3HaAMEHaTes

MU,

CpaBHUBATh

NIPaBUIIbHYIO

u

HETIpaBUJIbH

VIO Ipo0OH.

Harypansnsie OH3 Hpo0s- VMers:

103 yucia u Apodu pesynbTaT -
HarypaibHble P JICTICHUs | MPECTaBUTh

104 qHCITa M IpOsH HATypaJIbHBIX 1 B BUIIE
YHUCellL. Ipodu

3ammce -

HaTypaJlbHOT PEACTABUTH
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0 9HCIIa B pe3ynbTat
BHJIE 1pOOH. TEJIEHNS
HaTypaJlbHbI
X 4HCeN B
BHzE Opodu.
Ypok 0000IeHHS P CoOsrTust: VMeTh
105 3HAHUN TEMBI CHy‘IaﬁHHC, OLICHUTH
YOk KoppeKLuu P JIOCTOBEPHBIE | BEPOSITHOCTD
106 3HaHUU TEMBI | HACTYILICHH
HEBO3MOXHBI | s COOBITHI.
e,
PaBHOBEPOSIT
HBIE.
KonrtponbHas PK
107 pabota Ne5 mo
Teme «J{poou»
Tnasa 9. JEMCTBHUS C IPOBSIMH (34 uaca)
CioxeHHUe U OH3 [IpaBuio YMmerb Pa3Butue ConocTaBisiTh Odopmirsate | Brimsurats
108 | pprumranue npobeit CIIOYKEHUS BBITIOJIHSATh MO3HABATEJILHOT 1 OTOMpaTh | CBOW MBICIIH B BEpCHU
CHOXKEHHe U O3 Jpobeii ¢ | cloXkeHHe u Cp. 0 UHTEepeca K uHpopmanuio, YCTHOI 1 peteHus
109 | pprquranme apobeit OJJMHAKOBBIM BBIYHTAHHE HOBOMY | IIOJyYEHHYIO M3 | THCBMEHHOW | IIPOOJIEMBI,
u npobeii ¢ Marepuainy u Ppas3INYHBIX peur ¢ | OCO3HaBaTh
CroxeHue u P npoe
110 Sei 3HAMEHATeNs | OJJMHAKOBBIM T criocobam HCTOYHHMKOB | Y4E€TOM CBOHMX (n
BBIMUTAHNE TPOOCH MH. | U 1 pa3HBIMH pemeHns (coBapw, y4eOHBIX ¥ | MHTEPIPETH
ANTOpUTM | 3HaMeHaTens HOBOW 3a/1a4i. | SHIMKJIONEINH, JKI3HEHHBIX poBaTh B
CIIOXKCHUS MH. YMETb CIPaBOYHUKH, peUeBBIX cirydae
npobeii ¢ BBITIOJTHATD JJIEKTPOHHBIE CUTyalid. | HeoOXoIuM
pasHbIMHU | COKpalleHHe JIVICKH, CeTh 0CTH)
3HaMEHaTes JpoOeit. UnTepHer). KOHEYHBIN
CnoxeHue u P MH. VMeTs: pe3ybTar,
111 | gpryuTanue npobeit -CKJIaJIbIBaTh BBIOMpATH
CII0KeHne U Y BBIYUTATh cpeacTBa
112 | prrauranue apobeit CMelIaHHbIe JIOCTHKEHH
CwmeraHHbIe Apodn o Hem s
-IIePEBOJUTH Npe/IIoKeH
113 apobn CMelIaHH
yI0 HBIX, &
CwMmermiaHHbIE JPo6b B TaKOKe
114 Apobu HETPaBUIILH HCKAaTh UX
CwmeraHHbIe VIO CaMoCTOsTe
115 npobu -BBIIENATD JIBHO.
Cnoxenue u OH3 CMemannas | USJIYI0 9acTh | Tecr
116 BBIYUTAHHUE Jpo0b. u3
CMEIIAHHBIX Ipuempr | HEMPaBIILH
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npoOeit ob6pareHus ot 1pobu.
Cnoxenue u P CMELIAHHOK
117 BBIYUTAHHE Jipodu B
CMEIIaHHBIX HCTIPABHIIEHY
npobeit o
Crnoxenue u P eBJII’I(f[I; J;ZI:?S
118 BBIYMTAHHE ! -
CMEIIaHHBIX HETPABUIIBHO
IpoOei i 1pobu.
CnoxeHue u OH3 Brrunranue YMmers:
119 BBIYUTAHUE npo0eii ¢ -BBEIYUTATH
CMeEIaHHBIX OJIMHAKOBBIM apoodu ¢
Apobeit U | OJIMHAKOBBIM
3HAMEHATENs | U M Pa3HBIMH
120 C}f;f;:;:ﬂg OH3 MH. | 3HAMEHATeJs
Anroputm MH
CMCIITaHHBIX BBIYMTAHUS | -BBIMOIHSITH
npobeit Jpobeii ¢ BBIYMTAHUE
PasHBIMU | CMEIIaHHBIX
3HaAMEHaTes Jpooei.
MH.
Brryuranue
CMEIIaHHbIX
YHCell.
VYMHOXeHUE OH3 YMHOXEeHHe YMeTs:
121 npobeit OOBIKHOBEHH | -BBHITIOJNHATH
YV MHOMKEHHE P BIX JpO0Ci. | YMHOXEHHE
122 Apobeit 06LIKHOBeH1j
YMHOXEHUE OH3 bIX Jpodeii
123 1poBei - BBIIOJIHSATh
YMHO€EHHUE
YMHOX)eHHe P CMENIaHHbBIX
124 Apobei npobeit
YMHOXEeHHuEe P
125 Jpo0eit
Jenenue npobeit OH3 Ob6parnas VMeTs:
126 JpoOk. -JIEJIATh
B3aumHO | OOBIKHOBEHH
Tlenenue apobeii P oOpartHbIe bIe Ipo0u
127 poowu. -HaXOJIUTh
= IpousBeaeH obpaTHbIe
Henenne npobeit OH3 ue B3aUMHO Japobu
128 00paTHBIX -3aMEHSTh
Henenune npobei P JpoOeid. JICIICHHE
129 YMHOXEHHUE
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Jenenue npobeit P M.
130
Haxoxaenne OH3
YacTH LIEJIOro U
131 IIEJI0TO IO €T0
JaCTH
Haxoxnenue OH3 JlBa crioco0a VYmerb
132 Y4acCTH LIEJI0r0 U peHICHUA pemarb
LIEJIOTO T10 €ro 3a7a4: 3a7a4y Ha
YACTH HAXOXJICHU | HAXOXKJCHU
HaxosxaeHne P € JacTHh € JacTHh
133 YaCTH 1IEJIOTO 1 IeJI0TO0 1 IEJI0TO0 1
11EJT0TO TI0 er0 LIEJIOrO 110 |  IIEJIOro I10
YACTH €ro 4acTHh €ro 4acTH
Haxoxneune P
134 YaCTH LEJIOT0 U
IIEJI0TO IO €T0
YacTH
Haxoxxnenne
135 YaCTH LEJIOT0 U
LIEJIOTO 110 €ro
YacTH
3amayu Ha OH3 Pemenne VYMeTh:
136 COBMECTHYIO TEKCTOBBIX -
paboty 3a[a4 | aHAIU3UPOB
P apudMeTHye | aTh yCIOBHE
137 anaun Ha CKUM 3a1a4u
CIocO0OM. | -IIPUMEHSTH
COBMCCTHYIO O0o03HaueHH AIITOPUTM
pa60Ty € eIMHUIIEH I
3agaun Ha OH3 BCeil paboTHI. pelieHus
138 COBMECTHYIO 3a7a4 Ha
paboTty COBMECTHYIO
Ypok 00001eHus pabory.
139 | u cucremaTHzanuM
3HAHWUH
YpoK KOppeKLuu
140 3HAHUU TEMBI
KonTponbHas PK
141 pabota Ne6 o

Teme «JlencTBus
C IpOOSMIU»
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I'maa 10. MHOT'OTPAHHUKHN(10 yacoB)

I'eomerpudeckne OH3 I'eomeTrpuuec YMeTh: ®dopmupoBanre | OpUEHTHPOBATH Odopmisate | Beimsurath
142 Tesna U Ux KHe Tema: - YBa)XUTENBHOTO | CsI B yUeOHHKE: | CBOM MBICIIH B BEpCUHU
M300paKeHNs KyO, | pacrmo3HaBaT n OIIPEAEIATh YCTHOH " pelIeHus
TeomeTprieckie P LWJIMHAD, b Ha Cp. Jno0poXKenaTenb YMEHUS, | MHCBMEHHOW | IIpoOIeMBbl,
143 TeNA ¥ HX map, KOHYC. YepTexax, HOTO | KOTOpbIE OyIyT pedn ¢ | OCO3HaBaTh
BayTpennss MOJETIAX U OTHOIIECHHUA K | C(OPMHUPOBAHBI | yIETOM CBOHX (n
U300paKkeHNs Y BHEIIHSS | OKpY’Karoule OJTHOKJIACCHUKA Ha OCHOBE y4eOHBIX ¥ | UHTEPIPETH
00J1acTh. i M. N3y4YCHUS KHU3HEHHBIX poBaTh B
o0CTaHOBKe JTAHHOTO peueBbIX ciry4ae
OCHOBHBIE pasnena; CUTyalid. | HeoOXoIum
reoMeTpuyec onpenenats | UuraTh BCIyx 0CTH)
KHUE Tela. KPYT CBOETO U 1Ipo ceds KOHEYHBIN
[Tapannenenunen OH3 HE3HAHMUS; TEKCTHI | pe3ynbTar,
144 IUTaHUPOBATh y4eOHHKOB, BEIOMpATH
TTapannenenunen P [Mapannenen Ymers: CBOIO paboTy 110 JPYTUX cpezcTBa
145 unen, Tpu - HU3YYCHHIO | XYHOXECTBEH | AOCTHXKEHHU
O0Bem OH3 U3MEpeHus, | M300paxkaTh K.p. HE3HaKOMOI'O HBIX U S LIEJIH U3
146 napasuIellenuIea Ky0, | TeomMeTpruec Marepuana. Hay4YHO- | MPEIIOKEH
O6beM P CIUHUIIBI KHe Teina Brruuteiath TONMYJIAPHBIX HbIX, a
147 | napamrenenumena o0beMa. | -TIepeBOIUTH BCC yPOBHH KHUT, TaKKe
O6bem OJIHA TEKCTOBOU NOHUMATh HUCKATh UX
napaneneny €IMHHUIIBI B nH(opManuK. | NPOYHTAHHOE. | CaMOCTOSTE
nena. Jpyrue JIBHO.
gyepes onopy
Ha
JIMHENHbIE
METPHYECKH
e
3aBUCHMOCT
u
-BBIYHUCIISITH
00BeM
napaenen
ureja.
ITupamuna OH3 IMupamusa, YMerhb
148 BHIBI CTPOUTH
Iupamuia On3 UpamMu, pa3BepTKu
149 NPUMEpPBI | TPOCTPAHCTB
Vpox P pa3BepTOK. | EHHBIX TEJ B
MPOCTEHIINX
150 CHCTEMAaTU3aLUU coTyuasX.

3HAHUH TEMBI

YPOK IPaKTUKYM

I'nasa 11. Tabauuel u guarpammsl (94)
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YreHue u OH3 [IpencraBneH YMmetrs | mpoe | PopmupoBanue | CaMOCTOATENHH Odopmisate | B amamnore ¢
152 COCTaBJICHUE U JIaHHBIX B U3BJICKATh KT MOTHBa 0 JieNlaTh | CBOM MBICIIH B yUHuTeIeM
TaGIUI BUE TaOmuL. | uH(OpMaIm JeATEIEHOCTH. BBIBOJIBI, YCTHOW M | COBEPILCHCT
Urenmue u P 10, Cp. nepepabaTbiBaT | MMCHMEHHON BOBAaThb
153 COCTABIICHHUE NpeNICTaBIICH b HH(OpMAIHIO, pedr ¢ | camocTosTe
6 HYyIO B PasButre | mpeoOpa3oBbIBa | Y4ETOM CBOMX JBHO
Ta0JHn tabnunax, TOTOBHOCTH K Tb €€, yueOHBIX ¥ | BbIpaboTaH
Yrenue u OH3 COCTaBJIAITh COTPY/IHHUYECTB [PEJICTABISTH KU3HEHHBIX HbIE
154 COCTaBJICHHC TaOnuIpL. y. nHdopmanuio pe4eBbIX KpUTEpUH
TabIInIL Ha OCHOBE CXEM, CUTYaIUH. OLICHKH.
JuarpaMmbl P VMeThb OLeHuBaHUE MoJienei,
155 W3BJICKATh ce0s 1 cBOU COO00IIEeHNH.
JwnarpaMmmsbl P Ipencranen | uHpopMmamm | Tect TOCTYIIKH.
156 W€ IaHHBIX B 10,
BUjE | TpeICTaBiIeH
JMarpaMm. HYIO B
JrarpaMmax
, COCTaBJISATh
JIHarpaMMBl.
Omnpoc OH3 Ompoc Ymerts
157 0OIIECTBEHHOTO oOmecTBeH | POBOIUTH
MHEHUS HOTO ompoc
Ormpoc OH3 MHenps | OOWCCTBEHH
158 0OILECTBEHHOTO Oro MHEHIA
MHEHUS "
aHaIM3UPOB
Ypok koppekuun P ateero | CP-
159 3HAHUH TEMBI pPEe3YNbTATHI.
Ypok 00001eHus
160 3HAHUI TEMBI
IHosTopenue (10 yacos)
Hcnons3oBanue P poe VYBaxeHue kK Ymerb | VYuactBoBarh | CocTaBisTh
161 | cBoiicTB nmeiicTBUil KT | CBOEMY Haponxy, nepesiaBaTh B paboTe | (MHIUBHIya
IIpU BBIYMCIICHUSIX K IPYTUM COJICpIKaHHUE B IpYNIbL, | JILHO MM B
TIpotu P Hapozam, CKaToM, | pacrpenesnsTh rpyie)
162 HIPUHSTHE BBIOOPOYHOM poun, IUIaH
Tipobu P Cp. HEHHOCTEH WM | JOroBapuBaTh pereHus
163 JPYTUX pa3BEpHYTOM csipyrc | mpoOiembl
Sajaun Ha P HapoJiOB. BUJIE. JIpyroM. | (BBITIOJHEH
164 BIKEHME CocTaBiITh IIpeasuners us
YMeHHUe | CIIOXKHBIM IJIaH | MOCIENCTBHS HPOEKTA).
3anaun Ha P COTIEPEKUBATH, TEKCTA. | KOJUIEKTHBHBI
165 JIBUDKEHUE OKa3bIBaTh X peLIeHHH.
Ilepumerp u P B3aHMOTIOMOILIb.
166 TUIOIIA/Ib
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MHOT'OYT'OJIbHUKOB

167

Tlepumetp u
IIOIIAdb
MHOTOYTOJIbHUKOB

168

3amaun Ha
COBMECTHYIO
paboty

Tect

169

3agaun Ha
COBMECTHYIO
paborty

170

KonTponbphas
pabota Ne7 o
teme «IloBTOpEeHne
Marepuaia Kypea 5
KJiacca.
MHOrorpaHHHKN

PK
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Onucanue yueOHO-METOANYECKOr0 U MATEPHAIBLHO-TEXHHUYECKOr0 o0ecredeHunst
00pa3oBaTe/ILHOIO NMpolecca no npeamery «MaremaTuka»

JIutepaTypa OCHOBHAS U JONOJHUTEIbHAS

Maremaruka 5-6 KJ1acchl.

Maremaruka. YueOnuk s 5 knacca./I'.B.Jlopodee, U.®. lapeirun M. [IpocBemenue

Marematuka. Yueonuk i 6 kinacca./I'.B.Jlopodees, U.®. Hlapsirun M. IIpocBemenne

B. H. XKoxos, B. H. [loronna. Maremarnueckuii TpeHaxep Skiacce. -M.:MHeMo3nHa

B. U. XXoxos, . M. MurseBa. Maremarudeckre TUKTaHTHL 5 kinace -M.:MHeMo31Ha;

B.B. Magep. "Marematuueckuii netektus". [locodbue nis ygammuxcs. -M.:MHuemo3uHa

E.E. Tynbunnckas. Marematuka. 5 xnace. baun onpoc. -M.:Muemo3uHa

E.E. Tynpunnckas. MatemaTuka. 5-6 kiaccel. TecTsl. 5 knace -M.:MHuemo3uHa

H. 1. 3yGapeBa. Maremartuka. 5-6 ki1.: Metoauueckoe nocodue st yuurens. -M.:MHeMo3uHa

N.N. 3y6apena, 1.I1. JlenemonkoBa. Maremaruka. 5 kinacc. Tetpanap mist KOHTpOabHBIX padboT Nel. -M.:Muemo3uHa
0. .M. 3yGapesa, W.I1. JlenemonkoBa. Matemaruka. 5 kinacc. TeTpaab uig KOHTpOJIbHBIX padoT Ne2. -M.:MHuemo3uHa
1. .M. 3y6apesa, M.C. Munbteitn, M.H. [llanueBa. Maremaruka. 5 kinacc. CamocrositenbHble padoThl. -M.:MHemo3nHa
12. .M. 3ybapeBa. Marematuka. 5 kiacc. Pabouas Terpans. U.1. -M.:Muemo3una

13. N.N. 3ybapeBa. Marematuka. 5 kiacc. Pabodas terpans. U.2. -M.:Muemo3uHa

14. Marematuka 5-6 xnacc. Tectsl Juist mpoMexxyTouHoit artectanuu. @.dP. JIbiceHko;

15. MaremaTrika. MHOroypoBHEBBIE CaMOCTOSITENbHBIE paObOoThI B popme TecToB 5-7 kiaccel. U.C. 'aneHKOBa;

16. Onumnuanuele 3a7anus Mo MaremaTuke 5-6 knaccel. FO.B. JlenexuH.

RRO©oo N OR~WNE
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Asre6pa 7-9 K1acchl.

1. Yyebnuk. Anre6pa7 kiace» / I'.B.[lopodeen, IIpocBemenue, 2008 1.

2. Anre0Opa. 8 kimacc. YueOHUK 175 ydamuxcs oomeoopa3oBaTenbHbiX yupexaeHuii . I'.B.{lopodees, IIpocBemenue, 2008 T.
3. Anekcannpona JI.A. Anrebpa. 8 kimacc. CamoctosTenbHble paboThL.- 3-€¢ u3., mepepad. - M.: Muemosuna, 2013.

4. Anrebpa. 8 kiacc: I'.B.JlopodeeB, meTomuueckoe mocodue st yunrens - M.: Maemosuna, 2010.

5. Anrebpa. 8 kitacce. KoHTposibHBIE pabOoThI 17151 yuanuxcst o01ieo0pa3oBaTelbHbIX yupexkaeHuii / - M.: Maemo3una, 2010.
6.Anrebpa 9 I'.B./lopodees, IIpocBemenne, 2008 r.

7. Anrebpa 9. CamoctosrenbHbie paboThl. JI.A. Anekcanaposa;

8.Anrebpa 7. KontponbHsie pabotsl. JI.A. Anexcanaposa;

9.Anrebpa 9. Konrponsabie padoThl. JI.A. AnekcanipoBa;

10.Anre6pa 7 xnacc. bmur onpoc. E.E. Tynpunnckas;

11.Anrebpa 7-9. Tectol. A.I'. Mopakosuy, E.E. Tynpunnckas;

12 .KonTponsHO-u3MepuTeNnbHbIe MaTepuaisl. Anredpa 7 kiacc. JI.M. MapTsimosa;

13.KoutponsHo-u3MepuTenbHbie Matepuainsl. Anreopa 8 kiace. JLLEO. ba0Oymikuna;

14.Anrebpa 7. Meroauueckoe mocobue s yautens. A.I'. Mopakosud;

15.Anrebpa 7-9. Meroauueckoe nocodue misa yuurens. A.I'. Mopakosuy;

16.IToypounoe mranupoBanue o anredpe. 7 kinacc. M.B. Komucaposa, E.M. Kiitounnkosa;

17.Iloypounoe mnanupoBanue 1o anredpe. 8 kinacc. U.B. Komucaposa, E.M. KirounnkoBa;

18.IToypounoe manupoBanue o anredpe. 9 kinacc. T.JI. Adanacwea, JI.A. TanminHa,

19.C6opnuk 3ama4 no anredpe 7-9. M.B. Tkauesa, P.I". ['azapsH;

20.I'oToBHMCS K onMMITHAIaM 1o Matematuke. A.B.DapkoB.

T'eomerpus 7-9 kimaccel.

1. Aranacsa I'eomerpus: 7-9 ki.— M.: Ilpocsemenune, 2008-2014.

2.T'yceB B. A. I'eometpusi: aunakt. Matepuansl: 7 ki1. / B. A. I'yces, A. . Mensuuk. — M.: [Ipocsemenue, 2012

3.T'yceB B. A. T'eometpusi: nunakt. Mmatepuainst: 8 ki1. / B. A. I'yce, A. . Mensuuk. — M.: [Ipocsemenue, 2010

4.TyceB B. A. I'eomerpusi: aunakt. matepuainsl: 9 k. / B. A. T'yces, A. . Mensnuk. — M.: IIpocemenue, 2014

5. 3axauu ¥ ynpakHEeHUs Ha rOTOBbIX yeprexax. 7-9 knaccel.l'eomerpust/E.M.Pabunosuu: Unekca, 2001.

6. XKoxos B. 1. I'eomerpus, 7-9: k. 1uis yuurens / B. Y. XKoxos, I'. JI. Kapramésa, JI. b. KpaiineBa. — M.: [Ipocsemienue, 2012
7.3anauu 1o IIAaHUMETPUH ¢ TpakTHdeckuM coaepxkanueM. C.C. Bapnansn;

8. 3amaum no reomerpun. 7-11. b.I'. 3uB, B.M. Meiinep, A.I'. baxauckuii;

9. T'eomerpus 8 kiacc. TecTsl k mkobHOMY Kypey. JI. XKermakoBa, O. UepMorieHIieBa;

10. YcrHas reometpus 7-9 knace. A.IL. Epmosa, B.B. I'ono6opoasko;

11. T'eometpus B 7-9 knaccax. [locobue ansa yaurens. JI.YO. bepesuna, H.b. Menbaukosa, T.M. Mumenko, U.JI. Hukonbckas, JI.FO. YepHsiiesa,
12. 3anumarensHas reomerpus. S.1. Ilepenbman.
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[Ipe3enTanmu:

1.Ypoxu anre6pst Kupmna u Medonus 7-11

2. Ypoxu reometpun Kupuina u Medoaus 7-11
3.Y4eOHoe 31eKTpoHHOE n3nanue Marematuka 5-11
4.BbospIas dHIMKIONEIUS MKOJIbHUKA 5-11 Kitaccel
5. HIxonpHbIi Kypc reomerpun 2002
6.MynbpTuMenuitHoe npuioxenue ['eomerpus 8

7.2nexkTponHoe yueOHoe mocobue MHTepakTuBHas MaTeMaTrka 5-9

HNurepHeT pecypcehl:

MunuctepcTBo oOpazoBanus PO;
http://www.drofa.ru — caiir uzgarenscraa «JIpodar»
http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru
TectupoBanue online: 5 - 11 kmaccs:  http://www.kokch.kts.ru/cdo/

[Tenarorudeckas MacTepckasi, ypoku B IHTEpHET ¥ MHOTOE JIpyroe:
http://teacher.fio.ru

Hosele TexHomoruu B oopaszoBanuu:  http://edu.secna.ru/main/
Meras>anuknoneans Kupumra u Medonus: http://mega.km.ru
http://www.rubricon.ru/ ;

http://lwww.encyclopedia.ru/

« http://school-collection.edu.ru

« http://www.openclass.ru

« http://festival.1september.ru

* http://fcior.edu.ru « http://vio.uchim.info
« http://www.keepsoft.ru/simulator.htm

« http://www.metod-kopilka.ru

* http://www.schoolpress.ru

Ilonesusie caitmol no mamemamuxe:
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http://comp-science.hut.ru Yauremsim nHGOPMATHKYM U MATEMATHUKH U MX JTI0003HATEIBHBIM yueHHKaM. Ha caiite coOpaHbl TUIaKTHYECKHE U METOANYECKIE MAaTEPHAIBI, OJIMMITHAIBI 10
MaTeMaTuKe ¥ HH)OpPMaTHKeE.

http://math.ournet.md/rukovodstvo.html Bupryanenas 1mkona [OHOrO MaTeMaTWKa. 3aJadd, KOMMEHTApPHMH, KOHTPOJIbHBIE IPHUMEPHI, IOJHBIE JOKA3aTEIbCTBA HEKOTOPHIX
MaTeMaTHYeCKuX MpobJieM TeOPEeTHYECKOTro XapakTepa, TeMbl M 33Jadd Majo H3y4aeMble B INKOJBHOM Kypce MaTeMaTHKH, NPAKTHKYM aOMTYpHUEHTA, MCTOPUS MAaTEeMaTHUKH, MaTeMaTHYCCKHE
CIIOBapH, YCIOBHS M PEIICHU 3a/1ay BEIITYCKHBIX 9K3aMCHOB.

http://mschool.kubsu.ru/ Bu6nuoTeka 31ekTpOHHBIX y4eOHBIX mocoOuit. Ha cafiTe mpuBOAsTCS 3amayd M PEUICHHS K HUM Pa3MYHBIX MATEMaTHYCCKHX ONUMITHaA. PaGortaer mikona
"AGUTYpHEeHT" 1 3a0YHAasi MATEMaTHYECKasl IKOJIa Jisl yyammxcst 5-8 knaccos. [IpencraBieHsl yueOGHO-HHGOPMAIIMOHHBIE KOMIUIEKCHI [0 MATEMATHKE [T CPEAHHUX IIKOJ.

http://comp-science.hut.ru Yuurensim nHGOpMaTHKH ¥ MATEMATHKU U UX JIFOOO3HATENBbHBIM yueHHKaM. Ha cafite coOpaHbl JUIAKTHYCCKHE U METOANYECKAEC MAaTSPUAIIBI, OJTHM THABI IO
MaTeMaTHKe U HH)OpPMaTHKeE.

http://math.ournet.md/rukovodstvo.html BupryanbHas mikoia IOHOrO MareMaTHKa. 3aJavyd, KOMMCHTAPUH, KOHTPOJbHBIC IMPUMEpPbI, TOJHBIC JOKA3aTeNbCTBA HEKOTOPBIX
MaTeMaTHYeCKUX MPOOJIeM TEOPETHICCKOrO Xapakrepa, TEMbl U 3aaud Majo H3yvdaeMbIe B IIKOJBHOM Kypce MAaTeMaTHKH, MPAKTHKYM aOHTYPHUCHTA, UCTOPHS MAaTEMATHKH, MAaTEMaTHYCCKHE
CIIOBapH, YCIIOBHS M PEIICHUS 3a/1ay BEIITYCKHBIX 9K3aMCHOB.

http://mschool.kubsu.ru/ bubnnoTeka >meKTpOHHBIX yueOHBIX TOCOGHIA. Ha caiire MpHBOMATCS 3a/auél W PEIICHUS K HAM PaslIMYHBIX MaTeMaTHUCCKUX ONMMIMaa. PaGoraeT mikona
"AbuTypueHT" u 3a09Hasi MaTeMaTHIECKasl IIKOJIa I yJammxcst 5-8 kiaccos. IIpeacraBieHs yaeOHO-HH(POPMAIIMOHHBIE KOMILIEKCH TI0 MATEMATHKE ISl CPEIHUX IIKOJ.

http://mat-game.narod.ru/ MaremaTtrndeckas ruMHacTrKa. Ha caiite mpemmaratotcss MaTeMaTHYECKHE 3a1aUd Pa3HBIX THIIOB.

http://www.zaba.ru/ Maremarnueckne ONMMIMAABI W OJUMIMAAHBIC 3amaun. Calit comepkur 3amaunyio 6asy (okomo 8000 3amau); Marephanbl POCCHUCKMX M 3apyOeiHBIX
MaTeMaTHYeCKUX OJMMIIMAJ W KOHKYPCOB; CTPAaHHIly MaTeMaTH4eCKOro KpyXka miIi 5 kimacca Matemarmdeckoro neHtpa CankT-IletepOyprckoro ropoickoro ABOpLA TBOPYECTBA FOHBIX C
MaTepHanaMi 3aHsITHit. VIMeeTcsi BO3MOXKHOCTD TO/IHUCATHCS HA MATEMATHIECKHE PACCHLIKH.

http://mathem.hl.ruMaremaTukaon-line.Ha nanHom caiite MOXXHO HalTH (HOPMYJIBI IO MaTeMaTHKe, TEOMETPHH, BBICIICH MaTeMaTHKe U T.1. Takke 371ech eCTh CripaBoYHast HHPOPMAIIHsI
10 MATEMATHICCKUM JHCIMILUTHHAM M HHTEPECHbIC CTaThH. [IIaHUpyeTCs OTKPHITHE pas3/ielia MAaTeMAaTHYCCKUX TOTIOBOJIOMOK.

http://methmath.chat.ru/index.html TIpenonaBanue marematuku. CaiiT cO3MaH YYUTEIAMHA MAaTeMATHKH, UMCIONIMMH OOJBIION OMBIT MPEMOAABATEIHCKOW U METOANYECKOW paboThl U
MOCBSAIICH BOMPOCaM METOUKH MPEMoIaBaHus MaTeMaTHky. Ha caiite pa3MmeniaroTcsi HHTepeCHbIe MaTepUabl, a TAKXKe TUIAHUPYETCs 00CykaaTh HabOICBIINE BOMPOCH MPEMOIABaHHS MATEMATHKA
B CpEIHEH LIKOJE.

http://education.kudits.ru/ O6pasosarenshbiii uentp KYAUIL-OBPA3. Undopmanus 06 0Opa3oBaTelbHbIX MPOrpaMMax LEHTpPa, CPEld KOTOPBIX - cepust "JloMamHuii KOMIBIOTEp U
mKkona". B Hell mpencTaBIeHBI ANEKTPOHHBIC yUeOHWKU-CIPABOYHHKH 1O anredpe 7-11 k., mmanmMertpun 7-9 ki., crepeomerpmu 10-11 k. JInmsg yuuteneid mMeeTcss BO3MOXHOCTHh IPOWUTH
OecIUIaTHBIE AUCTAaHIMOHHBIC KYPChl O0YYSHHUS MO HUCIIOIBb30BAHUU TUX MPOrPAaMMHEIX IPOAYKTOB Ha YPOKaX MAaTEMAaTHUKH. 3aHUMAThCS 110 3THM y4eOHHKaM MOXHO M JoMa. [IJis IIKONBEHUKOB H
poauTeneii faroTcst NoAPOOHbIe PeKOMEHIANH, KaK MOKHO HUCIIONB30BaTh YUCOHUKU -CIPABOYHHKH ISl CAMOCTOSITENIBHON PaOOThI IIKOIEHHKOB.

http://www.mathnet.spb.ru/ Caiitr snementapHoii maremaruku JImutpus ['ymwmaa. CalT Uit IIKOJIBHUKOB, aOUTYPUEHTOB, CIyIIATeled MOArOTOBUTEIBHBIX KYpPCOB, CTYACHTOB
NeJIarOTHYECKUX BY30B M yYHTENel. 31eCh MOXKHO HAWTH BAPHAHTHI BBIMYCKHBIX 9K3aMEHOB, 33]a4d 110 MATEMAaTHKE, MPEaraBIIinecss Ha BCTYMUTENbHBIX JK3aMEHAX, 3a3Ja9d MaTeMaTHYSCKUX
OJIMMITHA]] By30B U METOIMIECKHE MMOCOOUS IO MaTeMaTHKe, HHQOPMAIIHIO 0 MaTeMaTHueckux meponpustusx B Cankr-IlerepOypre.

http://allmath.ru/Bcst maTemarika B omHOM MecTe. MaTeMaTHYECKHH TOPTa, HA KOTOPOM MOXHO HaWTH JIF0OOW MaTepuana Mo MaTeMaTHYeCKUM JHCIMIUTMHAM. Pa3jensl: BbICIIAsS
MaTeMaTHKa, IPUKIIAHAsS MATEMAaTHKa, [IIKOJIbHASI MATEMAaTHKa, OJIAMITHAIHAS MATEMATHKA.

http://www.math.ru/ Marematuka. Ha cafite MOXXHO HaWTH KHWTH, BUIEO-JICKIIHH, 3aHUMATEIbHBIE MaTeMaTuueckue (DakThl, Pa3IHYHbIC TI0 YPOBHIO M TEMATHKE 3a/Ia4H, HCTOPUH U3
KU3HU MaTeMaTHKOB. [IpernoaBarei, yauTesst ¥ POMUTENH 3/1eCh MOTYT HalTH Tak)Ke MaTepHAIbl s YPOKOB, ODHUIIHAIBHBIE JOKYMEHTHI MHUHHCTEPCTBA 00pa30BaHis U HAyKH, HEOOXOMUMBIC B
pabore.
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