


IlosicHuTEIbHAS 3aIUCKA

PaGouasi nporpaMmMa cocTaBlieHa Ha OCHOBE:!
1. penepasbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa, yrBepkaeHHoro [Ipukasom MunoOpazoBanus PO ot 05 03 2004 roma Ne
10809;
2.IpUMEPHOI TPOTpaMMBbl, CO3JAaHHON Ha OCHOBE (elepaTbHOTO KOMIIOHEHTa TOCyIapCTBEHHOro oOpa3zoBaTenbHOro cranaapra. CTaHZapT OCHOBHOTO
o0Omrero oOpazoBaHus 1Mo Matemaruke. //Bectauk oOpasoBanus Poccun. 2004. Nel2 ¢.107-119;
3.00s13aTeIpHOr0 MHHUMYMA COJICPIKaHMsI OCHOBHOTO 001iero oopazoBanus 1o npeamery. ([Ipukaz MO ot 19.05.1998 Nel1276);
4.penepanpHOrO mnepedyHs Y4eOHUKOB, YTBEP)KIEHHBIX IPUKA30M MHMHHUCTEpcTBa oOpasoBanust M Hayku P® ot 19 npexabps 2012 r. Ne 1067,
PEKOMEH/IOBaHHBIX (JIOMYIIEHHBIX) K HCIIOJB30BAaHHIO B 00pa30BaTENIbHOM NpoIlecce B 00pa30BaTENbHBIX YUPEKACHUSAX, PEATH3YIOMIMX IMPOrPaMMBbI
o01rero 0Opa3oBaHus;
5.aBTOopckoi mporpammel o reomerpuu JI.C.ArtanacsHa Bxomsmied B «COOpHUK paboumx mporpamm. /-9 kiaccel. ['eomerpus», coctaButens: T.A.
Bypmuctposa. M.: Ilpocsemenue, 2011. — 95 c.;

Paboyas mporpamma mo reomeTpun B 9 Kitacce paccuntaHa Ha 68 4acoB, U3 pacdera 2 yaca B HEECIIO.
Pabovass mporpamma BBINIOJIHSET JBE OCHOBHBIE (DYHKIUH:
o  Ungopmayuonno-memoouueckas (yHKINsS TNO3BOJSIET BCEM YYACTHMKAM OOpa30BaTENBHOTO Mpolecca MOJIy4UTh MPEACTABIECHUE O IENsX,
coJiepKaHUH, 00LIeH cTpaTernu 00ydeHus, BOCIMTaHUS U Pa3BUTUS YJALIUXCS CPEACTBAMH JJaHHOTO Y4eOHOI0 IpeMeTa.
o Opzanuzayuonno-naanupyrouwiaa GyHKIUS TPEeAyCMAaTpUBAET BBIAEICHUE JTAllOB OOYyYeHHs, CTPYKTypHUpOBaHHE Y4YEOHOIro Marepuaa,
OIpe/IeIEHNE €ro KOJMYECTBEHHBIX M KaueCTBEHHBIX XapaKTEPUCTHK Ha KaKJIOM M3 3TAIlOB, B TOM YHCJE JUISl COAEP)KATEJbHOTO HAMOJIHEHUS
IIPOMEXYTOUHOM aTTeCTallK yJaluXcs.

O0mas xapakTepucTHKA Y4eOHOr0 npeamMera

MaremaTtnueckoe oOpa3oBaHHME B OCHOBHOM IIKOJIE CKIIQAbIBAETCA M3 CIEAYIOIIUX COJEp’KATElIbHbIX KOMIIOHEHTOB (TOYHBIE Ha3BaHMs OJIOKOB):
apugpmemuxa; anzeopa, 2eomempus;, nemMeHmMovl KOMOUHAMOPUKU, MEOPUU 6ePOAMHOCHENl, CHAMUCMUKU U 102uKu. B cBoell COBOKYIHOCTU OHHU
OTpa)karoT OoraThlii ONBIT OOy4eHHUs MaTeMaTHKE B Halllell CTpaHe, YYUTHIBAIOT COBPEMEHHBIE TEHJCHIIMHM OTEYECTBEHHOM M 3apyOeXHOH IIKOJBI U
MIO3BOJISIOT PEaJM30BaTh MOCTABICHHBIE MEpel LIKOJbHBIM 00pa30BaHHUEM LieJIM Ha MH(OPMAIIMOHHO €MKOM M INPAaKTMYECKH 3HAYMMOM Martepuaie. OTU
coJiepKaTebHble KOMIIOHEHTBI, pa3BUBAsCh HA MPOTSDKEHUH BCEX JIET 00Y4YEHHUs, €CTECTBEHHBIM 00pa3oM IeperuieTaroTcs U B3aUMOACHCTBYIOT B y4EOHBIX
Kypcax.

I'eomeTpusi — 0MH M3 BaXXHEUIIMX KOMIIOHEHTOB MaTeMaTH4eckoro oOpazoBaHus. OHa HeoOXoauMa s MpUOOpPETeHUs] KOHKPETHBIX 3HAHWH O
MPOCTPAHCTBE M TNPAKTUYECKU 3HAYUMBIX YMEHMH, (OpPMUPOBAHMS S3bIKa ONUCAHHMS OOBEKTOB OKPYKAIOIIET0 MHUpA, Pa3BUTUS MPOCTPAHCTBEHHOTO
BOOOpaXX€HUsT M HHTYUIMM, MaTeMaTHUECKOW KyJbTYpPbI, 3CTETHYECKOTO BOCHHUTAaHUS Yydamuxcs. V3yuyeHMe TreoMeTpuu BHOCHUT BKJIaJ B pa3BUTHE
JIOTMYECKOTO MBIIIUIEHUS, B (POPMUPOBAHHE OHATHS I0Ka3aTeIbCTBA.
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B kypce reomerpuu 9-ro kjacca dopmupyercs moHstue Bektopa. Ocoboe BHUMaHHE YIENSETCS BBINIOJHEHUIO ONEpaIii HaJl BEKTOPaMHU B
FeOMeTquCCKOﬁ (1)0pMe. y‘-IaHII/IGCFI JOIOJHAIOT 3HaHHUA O TPCYTOJIbHUKAaX CBCACHUAMMA, O MECTOJaX BBIUYMCICHUA 3JICMCHTOB IIPOU3BOJIbHBIX TPCYT OJIbHHUKAX,
OCHOBAHHBIX Ha TCOPEMAxX CUHYCOB U KOCHMHYCOB. I[aIOTCﬂ CUCTCMATHU3UPOBAHHBIC CBECACHHA O IMPAaBHUJIbHBIX MHOT'OYI'OJIbHUKAX, 00 OKPYXHOCTH, BITMCAHHOMU
B MPaBUJIbHBIH MHOTOYI'OJIBHUK M onucaHHOW. Oco0oe MEeCTO 3aHMMAET pellieHue 3a/1ad Ha npuMeHeHue ¢opmya. JlaroTcst mepBble 3HAHUS O JBUXKECHUH,
IIOBOPOTE U MapajljiesibHOM repeHoce. Cepbe3HOe BHUMaHME yJensercs (GOpMHUPOBaHUIO YMEHUH pacCykIaTh, J€JIaTh IPOCTHIE J10KA3aTelbCTBa, /J1aBaTh
000CHOBaHHUS BBINOIHIEMBbIX JecTBU. [lapanmienbHO 3aKkiIagbIBalOTCS OCHOBBI JUISI H3YYEHUsI CUCTEMAaTUYECKUX KYpPCOB CTEPEOMETPUH, (DU3UKU, XUMUU U
JPYTUX CMEXKHBIX IIPEIMETOB.

Kpr XapaKTCpU3yeTCsad palrOHaJIbHBIM COYCTAHHUEM JIOTUYECKOM CTPOroCT MU FCOMGTpH‘IGCKOfI HarJsiAHOCTH. VYBemnmuuBaeTcs TCOPCTUUCCKAA
3HAYMMOCTh H3y4acMOr'o Marcpuajia, pacCliupAgrOTCd BHYTPCHHHUEC JIOTHUYCCKUC CBA3M KypcCa, IMOBBIIIACTCA POJIb ACAYKIHWH, CTCIICHDL a6CTpaKTHOCTI/I
M3y4aeMOro MarepHuaja. Ydaluecs OBJIAJEBAIOT MPHUEMaMU AHATUTHKO-CHUHTETUYECKOW NEesTeIbHOCTH MpHU JO0Ka3aTebCTBE TEOPEM M pEIICHHUU 3ajad.
CucremaTHueckoe U3JI0KEHHE Kypca MO3BOJIAET MPOJIOJDKUTH padoTy o (hOpMUPOBAHUIO MPEJICTABICHUN YJalIUXcs O CTPOCHUHM MaTeMaTH4YeCKOW TeOpHH,
oOecrieynBaeT Pa3BHUTHEC JIOTUYCCKOI'0 MBINIJICHUA HIKOJIBHHUKOB. H3noxenue Marcepurajia XapakKTCpHU3YCTCA IMOCTOSAHHBIM O6paIIIeHI/IeM K HarJsigHOCTH,
HCII0JIb30BAHMEM PHUCYHKOB M 4epTeXeill Ha Bcex sTamax oOydeHHs M pa3BUTHEM I'€OMETPHYECKON MHTYHMIIMM Ha ATOW ocHoBe. llenenampaBiieHHOE 00-
pall€eHuEe K MpuMeEpaM 13 MPAKTHKU pa3BUBACT YMCHUA YHAIIUXCA BBIYJICHATh TCOMCTPUYCCKHUEC (baKTBI, CbOpMBI, 1 OTHOIIICHUHA.

OOpa3oBarenbHble U BOCIHTATENIbHbIE 33Ja4M OOYYEHHs] T'€OMETPUM JOJDKHBI PEIIaThCsl KOMIUIEKCHO C YY4E€TOM BO3PAacTHBIX OCOOCHHOCTEH
0o0ydJaromuxcsi, CrenuPuKd TEOMETPUU Kak y4eOHOTo MpeaMeTa, Ompeaessomero e€ pojb WU MECTO B OOIIEH CHUCTeME NIKOJIBHOTO OOYYEeHHS H
BocniuTanus. Ilpu muiaHMpoBaHMM YpPOKOB cielyeT MMETh B BHJy, YTO TEOPETUYECKMH MaTepHuas OCO3HAETCS U YCBAaMBAETCs NPEUMYIIECTBEHHO B
nporecce pemeHus 3anad. OpraHusys peleHue 3ajad, LeIecoo0pa3HO IIMpPe HCHOJIb30BaTh AU((EepeHIMpPOBaHHbIN NOAX0M K ydamuMmcs. BaxHbIM
YCIOBHEM IMPAaBWJIBHOM OpraHu3alMy y4eOHO-BOCIUTATEIBHOIO IpOLEcca SIBJIAETCS BBIOOP YUUTENEM PAallMOHAIBHON CHUCTEMbI METOAOB U NPUEMOB
oOyyeHus, CcOaTaHCUPOBAHHOE COYETAaHHE TPAAULMOHHBIX M HOBBIX METOJOB OOY4YEHHUs, ONTUMH3HUPOBAHHOE MPUMEHEHHE OOBSICHUTEIIBHO-
WUIIOCTPUPOBAHHBIX U 3BPUCTUYECKUX METOJIOB, HCHOJb30BaHUWEe TexHUueckux cpeacrs, MKT -xommonenTa. Y4eOHbIN mporiecc He00X0AUMO
OpPUEHTUPOBATh HA PAllMOHAJIBHOE COYETAaHHE YCTHBIX M NMHUCBMEHHBIX BHJIOB PaOOThI, KaK IPU M3Y4YEHUH TEOPHHM, TaK U MPH PELIeHHUHU 3a1a4. BHumaHue
YUUTENS JO0JKHO ObITh HApaBJICHO HA pa3BUTHE PEeUM ydalluxcs, (GOpMHUPOBAHME Y HUX HABBIKOB YMCTBEHHOI'O TpyAa — IUIAHUPOBAHHE CBOEH paboTHI,
MOMCK PALlMOHATIBHBIX MyTeH €€ BBINOJIHEHHs], KPUTUYECKYIO OLIEHKY PE3y/IbTaTOB.

OcHoBHBIE LIE/IH Kypca:
- OBJIaJICHUE CUCTEMON MaTeMaTHUeCKUX 3HAaHUH U yMEHUH, HEOOXOIUMBIX B IPAKTUYECKOH 1eATETbHOCTH, IPOI0JDKEHUs 00pa30BaHMs;
- IPHOOpETEeHNE ONbITA IJITAHUPOBAHUS U OCYILECTBIICHUS aJITOPUTMHUECKON NeSATEIbHOCTH;
- OCBOEHHUE HAaBBIKOB U YMEHUI IIPOBE/ICHUS J10Ka3aTeIbCTB, 000CHOBAHUS BBIOOPA PELICHUI;
- IpHOOpEeTeHNnEe YMEHUH SICHOTO M TOUHOTO U3JI0KEHUS MbICIIEH;
- pa3BUTH IPOCTPAHCTBEHHBIE MIPECTABICHNUS U YMEHHS, IOMOYb OCBOMTH OCHOBHBIE (DAaKThI U METO/IbI ITAHUMETPHH;
- Hay4MTb 0JIb30BAThCS T€OMETPHUUECKUM SI3BIKOM JUTSI OTIMCAHUS TIPEIMETOB.



B ocHOBy kypca reomerpun a1t 9 Kiacca MoJ0KEeHbl TaKKe MPUHIUNBI KaK:

e JlenOCTHOCTP M HENPEPHIBHOCTb, O3HAYAIOIIME, YTO JAaHHAs CTYNEHb SBJSETCS BAXKHBIM 3BEHOM €IMHON OOIENIKOJIBHOM MNOJArOTOBKU 10
MaTeMaTHKe.

¢ HayyHOCTh B COYETAaHHHU C JOCTYITHOCTBIO, CTPOTOCTh M CUCTEMATHYHOCTh M3JIOKEHUS (BKIIOUYEHUE B COJEpKaHHE (QyHIAMEHTAIBHBIX MOJIOKEHHUH
COBPEMEHHOW HAYKH C YYE€TOM BO3PACTHBIX OCOOCHHOCTEH 00y4aeMBbIX).

e [IpakTUKO-OpPUEHTUPOBAHHBIM MMOAX0J, OOECIIEUUBAIOUINII OTOOp COJepXaHUs, HAlPaBICHHOTO HA pElIeHHEe MPOCTEHIIUX MPAKTHUYECKUX 3a7ad
TUTAaHUPOBAHUS JI€ATEIbHOCTH, TIOMCKA HYKHOW HH(pOpMAaLINK.

e JlpuHuun pasBuBatomiero oOy4deHus: (0OydyeHHE OPHEHTHPOBAHO HE TOJIbKO HA IOJY4YEHHE HOBBIX 3HAHHWM, HO M aKTUBU3ALMIO MBICIUTEIbHBIX
MPOIIeCCOB, POPMUPOBAHUE U PA3BUTHE Y MIKOJBHUKOB 000OIIEHHBIX CIIOCOO0B EATELHOCTH, (POPMUPOBAHNE HABBIKOB CAMOCTOSITETLHOW pabOTHI).

3agaum oOyyeHus:
- YUUTH y4allluXCs BBITNIOJIHATH JIefICTBI/ISI Haa BEKTOpaMM KaK HallpaBJICHHBIMU OTPE3KaAMM,
-II03HAKOMHTEH C UCIIOJIb30BAHUEM BEKTOPOB U METO/Ia KOOPAMHAT TP PELIICHUHN T€OMETPUYECKUX  3a/1ad;
- Pa3BUTh YMEHHUE Y4JalIUXCS MPUMEHATh TPUTOHOMETPHUYECKHH anmapaT Py peleHUH TeOMETPHYECKUX 3a/1a4;
- PacIIMPHUTH 3HAHUS yJaIIUXCS O MHOTOYTrOJIbHUKAX;
- PacCMOTPETh NOHATHS JUTMHBI OKPY)KHOCTH M TUIOMIAHM KPYTa JUIL UX BBEIYUCIICHUS;
- MO3HAKOMHUTh YUAITUXCS C TIOHSATHEM JBIDKCHUS U €r0 CBOWCTBAMH HA IUNIOCKOCTH: CHMMETPHUSIMH, ITapajlIeIbHBIM IIEPEHOCOM, TOBOPOTOM;
- BBIJICTUTH OCHOBHBIE METO/IbI I0OKA3aTENBCTB, C EJIbI0 000CHOBAHUS (OIIPOBEPIKEHHS) YTBEPKACHHUH 1 U PEIICHUS Psa TeOMETPHUECKHX 3a/1a4;
- YYUTB IPOBOAUTH PACCY)KICHUS, HCIOIB3YS MaTeMaTHIECKUH S3bIK, CCHUIASACH HA COOTBETCTBYIOIINE TE€OMETPHUUCCKHIE YTBEP)KICHUS;
- HCTIOJIB30BATh ajNreOpandecKuil anmnapar A pelieHns TCOMETPHUYECKUX 3a/1ad;
- JaTh Ha4YaJbHOE MPE/ICTABICHUE O TEIaX U MOBEPXHOCTSX B MPOCTPAHCTBE.

KoHnTposbHbie paboThI HampaBJIeHbI Ha MPOBEPKY YPOBHs 0a30BO MOArOTOBKH YYalIUXCs, a TaKke Ha AU(PepeHInPOBAHHYIO IPOBEPKY BIAACHUS
(hopManbHO-0TIEpaTUBHBIM MaTEMaTHUYECKUM alllapaToM, CIIOCOOHOCTh K MHTETPAIli 3HAHHM 110 OCHOBHBIM TEMaM Kypca.
[TpoMexyTOUHBIN KOHTPOJIb 3HAHUN OCYIIECTBIISETCA C MOMOIIBI0 MPOBEPOUYHBIX CAMOCTOSITENLHBIX Pa0OT, AIIEKTPOHHOTO TECTUPOBAHUSA, MPAKTUYECKHUX
pabor.
OcHoBHbBIE pa3BUBaIOIIME U BOCIIMTATEIbHbIE LEJIH
PasBurmne:
° SIcHOCTH U TOYHOCTH MBICIIH, KPUTHYHOCTH MBILLJICHUS, THTYULIUH, JIOTHYECKOTO
MBIIUIECHHUS, JIEMEHTOB AJITOPUTMHUYECKOU KYJIbTYphI, IPOCTPAHCTBEHHBIX MTPEACTABICHHUIA,



CIIOCOOHOCTH K MPEOJI0JICHUIO TPYAHOCTEH;

Marematnueckou peuu;

CencopHoii chepsl; IBUTATETLHON MOTOPUKH;

BauMmanus u mamaTu;

HaBpikoB camo ¥ B3aUMOIIPOBEPKH.

dopMupoBaHue MPECTABICHUN 00 UIIEAX U METOJIaX MAaTEMaTUKH KaK YHUBEPCAIBHOTO SI3bIKA
HAYKH ¥ TEXHUKH, CPEACTBA MOJICTMPOBAHHUS SIBJICHUI U TPOLIECCOB.

Bocnuranmne:

° KynbTypsl THYHOCTH, OTHOIICHHS K MaTEMAaTHUKE KaK K 9aCTHU OOIIeUeNI0OBEUECKON KYIbTYPHI,
MOHWMAaHWE 3HAYMMOCTH MAaTE€MAaTHUKH JUIsl HAYYHO-TEXHHUYECKOTO MPOrpecca;

° BomeBbIX KauecTs;

. KommynukabensHOCTH;

° OTBETCTBEHHOCTH.

TpeOoBaHMsI K YPOBHIO MOATOTOBKH yYAIMXCH:

Ha ocHoBanuu TpeboBanuii ['ocymapcTBEeHHOTO 00pa30BaTEIbHOTO CTAaHIAPTA B COJIEPYKAHUH MPEIIONIaracTcsl peain30BaTh aKTyalbHBIC B
HACTOSsIIIee BpeMsi KOMIIETEHTHOCTHBIH, JITYHOCTHO OPUEHTHPOBAHHBIN, JESTEIBHOCTHBIN MOIXO0/IbI, KOTOPBIE ONPEACTISIOT 3a/1a4i 00yYeHHs

L4 HpOI[OJ'I}KI/ITB OBJIaICHHUC CHCTEMOM TCOMETPHUICCKUX 3HAHHUHI U YMCHHﬁ, HCO6XO,Z[I/IMBIX AJId IPUMEHCHUA B HpaKTquCKOﬁ ACATCIIBHOCTH, U3YUCHUA
CMCKHBIX TUCHUIIINH, IIPOAOJIDKCHUA O6pa30BaHI/I5[.

L4 HpOI[OJ'I}KI/ITB HHTCIIUICKTYaJIbHOC Pa3BUTHE, (bOpMI/IpOBaHI/Ie Ka4yCCTB JIMYHOCTH, HCO6XO,I[I/IMBIX YCJIOBCKY IJIA HOHHOHGHHOﬁ KU3HU B COBPEMCHHOM
O6H.I€CTB€; SACHOCTU M TOYHOCTH MBICIIM, KPUTUYHOCTH MBINUJICHUA, MHTYHIHUH, JIOTHYCCKOI'O MBINIJICHUS, 3JICMEHTOB aHFOpHTMquCKOﬁ KYJIbTYPBI,
IpOCTPAaHCTBCHHBIX HpeHCTaBHeHHﬁ, CIIOCOOHOCTH K IIpCOA0JICHUTIO pr,HHOCTCﬁ;

L4 CDOpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ 00 HACAX U METOAAaX MATCMATHKU KaK YHUBCPCAJIBHOTO A3bIKA HAYKH U TCXHUKH, CPEACTBA MOACITIUPOBAHU A SIBIICHUI
" ITpoLeCCCOB,

e Bocnuranue KYJBTYpPbI JIMYHOCTH, OTHOUICHUC K I'COMETPUHN KaK K YaCTH O6IH€‘I€HOBC‘I€CKOI>1 KYJIbTYpPbI, IOHUMAHHUEC 3HAYUMOCTU I'COMETPUU IS
HAaYYHO-TCXHHUYCCKOI'0 IIporpecca.

B xone mpenongaBaHus reoMeTpuu B 9 kiacce, paboThl Haa (GOPMHUPOBAHUEM Y y4alllUXCsl MEPEYUCICHHBIX B MPOrpaMMe 3HAHUM M yMEHUH ciemyeT
oOpamarb BHUMaHHE Ha TO, YTOObI OHU OBJIA/IEBAIM YMEHHUSMH 00IIey4eOHOro XapakTepa, pa3HOOOpa3HBIMU CIOCOOaMM JESTEIbHOCTH, HpUOOpeTann
OIIBIT:



IJIJAHUPOBAHUS U OCYIIECTBICHUS aITOPUTMUYECKOH AEATEIBHOCTH, BBINIOJHEHHS 3aJAHHBIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

OBJIAICBAJIM IIPUEMAMH AHAINTUKO-CUHTETUYECKOM JEATENBHOCTH IIPU JOKA3aTEIbCTBE TEOPUH U PEIICHUH 3a/a4;

[EJICHANPABJICHHO O0Opamaluch K MPUMEpaM W3 NPAaKTUKH, YTO PA3BHBAET yYMEHHs YUYAIIMXCS BBIWICHSTH T'e€OMeTpHuecKue (akTbl, (GopMbl U
OTHOIIECHHS B TMpEIMETax U SBICHHUSX JCHCTBUTEILHOCTH, MCIOIB30BATH S3bIK T€OMETPHH JJIsl UX ONUCAHUSA, MPHOOPETaIH OIBIT HCCIEI0Ba-
TEJbCKOH ICATEIILHOCTH, Pa3BUTHA UACH, IIPOBEJCHUS IKCTIEPUMEHTOB, 0000IICHNS, TIOCTAHOBKU M (hOPMYTHMPOBAHHS HOBBIX 33]1a4;

SICHOT'O, TOYHOTO, TPAMOTHOT'O M3JI0’KEHUS CBOUX MBICIIEH B YCTHOM ¥ MMCBMEHHOM PeuH; MPOBEACHUS T0KA3ATENbHBIX PACCYKACHUM, apryMEeHTAIHH,
BBIJIBHDKEHUS TMIOTE3 U MX 00OCHOBaHMS; IOMCKA, CUCTEMAaTU3allii, aHalu3a U Kilaccuukauuu MHPOpPMAIUH, UCHOJIb30BaHUs Pa3HOOOpPa3HBIX
MH(OPMaLMOHHBIX HCTOYHUKOB, BKJIIOYasi y4eOHYIO U CIIPAaBOYHYIO JINTEPATYpPY, COBPEMEHHbIE HHPOPMAIIIOHHBIE TEXHOJIOTHH.

B pezynvmame uzyuenusn 0annozo Kypca ooyuarouiuecs 00)4cHbl yMEMov/3HaAMb:

3HaTh ONpEENICHNs BEKTOPa U PaBHBIX BEKTOPOB; M300pa)kaTh U 0003HAUaTh BEKTOPHI, OTKJIAIBIBATh OT JAaHHOW TOUKHU BEKTODP, PaBHBIA JAaHHOMY;
YMETbh pemiaTh 3aJa4u.

YMeTh 00BSICHUTD, KaK OMpENeNsaeTcs CyMMa ABYX U 0oJiee BEKTOPOB; 3HATh 3aKOHBI CII0KEHHSI BEKTOPOB, ONpee/IeHue pa3HOCTH JBYX BEKTOPOB;
3HaTh, KAKOW BEKTOp HA3bIBAETCS MPOTHBOIIOJIOKHBIM JTAHHOMY; YMETh CTPOUTH CYMMY IBYX M 0oJiee JaHHBIX BEKTOPOB, MOJIB3YSCh MpaBUIAMHU
TpEeYrojibHUKa, apajieJorpaMMa, MHOTOYTOJIbHUKA, CTPOUTh Pa3HOCTH JABYX JAHHBIX BEKTOPOB; YMETh pelllaTh 3aauu.

3HaTh, KaKO¥ BEKTOp Ha3bIBAETCS MIPOU3BEICHUEM BEKTOpa HA YHCIIO; YMETh (DOPMYIUPOBATH CBOWCTBA YMHOXKEHHS BEKTOpa HA YKCIIO; 3HATh, KAKOI
OTpE30K Ha3bIBACTCS CpeAHEN JIMHHUEH Tparneunu; yMeTb (GopMyIUpoBaTh U JOKa3bIBaTh TEOPEMY O CPEIHEN TMHUU TpaNeii; YMETh peliaTh 3a/1auH.
3Hath (POPMYIHUPOBKM M JOKA3aTeNbCTBA JIEMMbI O KOJUIMHEAPHBIX BEKTOPAaX M TEOPEMBbI O Pa3jOKEHUU BEKTOpa MO ABYM HEKOJUTUHEAPHBIM
BEKTOpaMm, MpaBuia JeHCTBUI HaJl BEKTOpAMU C 3aIaHHBIMH KOOPJIMHATAMU; YMETh pEeIIaTh 3a/1a4H.

3HaTh U YMETb BBIBOJAUTH (GOPMYJIbI KOOPAMHAT BEKTOpA Yepe3 KOOPAUHATHI €ro KOHLIA U Haydajia, KOOPAMHAT CEpeAUHbI OTPE3Ka, JUIMHBI BEKTOpa U
paccTOsIHUA MEXY IBYMs TOUKaMU; YMETh pPelliaTh 3aJauu.

3HaTh U yMETh BBIBOJUTH YPABHEHMsSI OKPYKHOCTU U HPSIMOH; YMETh CTPOUTH OKPYKHOCTH W TpSMBIE, 3a/laHHbIe YPAaBHEHUSMU; YMETh PellaTh
3a/1auH.

3HaTh, KaK BBOJATCSA CHHYC, KOCMHYC M TaHreHc yrioB oT 0° mo 180° yMmeTh J0Ka3bIBaTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; 3HATH
(GbopMyIbI 1Sl BBIYMCICHUS KOOPAUHAT TOUKH; YMETh peIlaTh 3a/IauH.

3HaTh U YMETh JI0Ka3bIBaTh TEOPEMY O TUIOIIATU TPEYrOJIbHUKA, TEOPEMbI CHHYCOB M KOCHUHYCOB; YMETh pellaTh 3a1a4u.

YMeTh 00BACHUTH, YTO TAKOE Yroll MEeXIY BEKTOpaMH; 3HATh OINpPEAETICHHE CKAISIPHOTO MPOU3BEIEHUS BEKTOPOB, YCIOBHE MEPHEHAUKYISIPHOCTU
HEHYIJIEBBIX BEKTOPOB, BEIPAKEHHE CKAJIIPHOTO MTPOU3BEIEHUS B KOOPAMHATAX U €r0 CBOMCTBA; YMETh pellaTh 3a/1a4u.

3HaTh oOmpeaesieHHe MPaBUILHOTO MHOTOYTOJIbHHKA;, 3HATh W YMEThb JIOKa3blBaTh TEOPEMbI 00 OKPY)KHOCTH, OMHCAHHON OKOJIO MPaBUIHLHOTO
MHOTOYTOJIbHUKA, M OKPYXXHOCTH, BIIMCAHHOW B TPABHIbHBI MHOTOYTOJNBHUK; 3HATh ()OPMYIbI TSl BBIYHCIEHUS YIia, TUIOMIATd M CTOPOHBI
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MPaBUIILHOTO MHOTOYTOJIbHUKA U paJyca BIMCAHHOM B HETO OKPY)KHOCTH; YMETh UX BBHIBECTU U MIPUMEHSTH MIPU PEIICHUHU 3a/1a4.

e 3HaTh (HOPMYJIBI JUTHHBI OKPY>KHOCTH M TyTH OKPY>KHOCTH, ILIOMIAH KPyra ¥ KPYrOBOTO CEKTOPA; yMETh MPUMCHSTh UX IPU PEIICHUH 3a/1a4.

e VYMeTh OOBSICHHTH, YTO TaKO€ OTOOpa)K€HWE IUIOCKOCTH Ha ceOs; 3HATh ONpeAeTCHUE JBIIKAHUS IJIOCKOCTH; YMETh JOKa3bIBaTh, YTO OCEBas U
LEHTpaJIbHAsl CUMMETPUU SBJISIIOTCS JBIDKEHUSMH M YTO TPH JBWKCHHUU OTPE30K OTOOpaKaeTCs Ha OTPE30K, a TPEYroJIbHUK — HAa PaBHBIA €My
TPEYroJbHUK; YMETh PEIIaTh 3aauH.

e VYMeTh OOBSICHHUTH, YTO TaKO€ MapalIeNbHBIA MEPEHOC U MOBOPOT; JOKA3bIBATh, YTO MapaICIbHBIM MEPEHOC U TOBOPOT SBIISIOTCS ABMKEHUSMU
MJIOCKOCTH; YMETh periaTh 3a/1a4uu.

e lMerh mpencTaBieHUs O MPOCTEUIINX MHOTOTPAHHUKAX, TEIaX W MOBEPXHOCTSIX B MPOCTPAHCTBE, 3HATH (DOPMYIBI ISl BBHIYMCIICHMS TUIOIIAACH
MOBEPXHOCTEN U 0OBEMOB TeIl.

Hcnoan3yembie popMbl, CIIOCOOBI  CPeICTBA MPOBEPKH U OLIEHKH 00pa30BaTeIbHBIX Pe3yJIbTaTOB

OneHka 3HaHUI—CUCTEMATHYECKHUI TPOLIECC, KOTOPBIA COCTOUT B ONPEICTCHUH CTEIIEHH COOTBETCTBUS UMEIOIINXCS 3HAHUW, YMEHU W, HABBIKOB,
MpeABapPUTENIBHO TIaHUPyeMbIM. [Iporiece orieHkn BKITI0UaeT B ce0s1 TaKhe KOMITOHEHTHI: OTIpeIeIICHHE TIeJiel 00y4IeHusT; BHIOOP KOHTPOJIbHBIX 3aJaHHH,
MIPOBEPSIONINX TOCTHKEHUE ITHX 1EJIEH; OTMETKY W JPYTOi CIoco0 BRIpaKEHUS PEe3yIbTaTOB MPOBEPKHU. B 3aBUCHMOCTH OT 10 CTaBJICHHBIX IIEJICH 10-
Pa3HOMY CTPOUTCS MPOTrpaMMa KOHTPOJIS, TOAOUPAIOTCS pa3IMUHbIE THITHI BOMTPOCOB U 3a1annii. Ho mpruMeHeHrne mpuMepHBIX HOPM OIICHKW 3HAHH i
JIOJI’KHO BHECTH €IMHO00pa3ue B OLEHKY 3HAHUM U YMEHUH yJalluxcs U clienath ee 6ojee 00beKTUBHON. [IprMepHble HOpMBI MPECTABIIAIOT OCHOBY,
HCXO/11 U3 KOTOPOH, YUUTENIb OLICHUBAET 3HAHUS U YMEHHUSI yUaAIIUXCA.

Conep:xanue u 00beM MaTepHasa, NOAJICKAIIETO MTPOBEPKE U OLIEHKE, OMPEICISIOTCS MPOrPaMMOM 10 MaTeMaTUKe JJI1 OCHOBHOM IIKOJIbI. B
3a/laHusl 111 TPOBEPKHU BKIIFOYAKOTCSI OCHOBHBIE, THITMYHBIE U IPUTOM PA3ITUYHOMN CIOKHOCTH BOIPOCHI, COOTBETCTBYIOIIME MPOBEPIEMOMY pa3ieiny
MIPOrpaMMBl.

OcHoBHBbIMM (popMamMM POBEPKH 3HAHMH M YMEHHMH y4AIMXCH 110 MAaTEMATUKE B OCHOBHOM IIIKOJIE SIBJIAIOTCA ONMPOC, IK3aMeH, 3a4eT,
KOHTPOJIbHasA padoTa, cCaMOCTOsITeIbHasi padoTa, TeCTUPOBaHME, IPOBEPOYHAsi padoTa, IPOBEPKAa MUCbMEHHBIX JOMAIIHUX PadoT Hapsay C
KOTOPBIMH MIPUMEHSIOTCS U ipyrue Gopmbl mpoBepku. [Ipu 3TOM yduTHIBaETCS, 4YTO B HEKOTOPBIX CIIydasiX TOJIbKO YCTHBIN OMPOC MOXKET JaTh 0oJiee
TIOJIHBIE MTPEICTABICHUS O 3HAHUAX U YMEHHUAX yJaIIUXCs; B TOXKE BpeMs MUCbMEHHasi paboTa MO3BOJISIET OLEHUTh YMEHHE YJalluXcs U3JlaraTb CBOU MBICIH
Ha Oymare; HaBbIKH I'PaMOTHOTO O()OPMIICHUS BBIMOIHIEMbBIX MU 33JaHUI.

IIpu oueHKe YCTHBIX OTBETOB H MUCbMEHHBIX Pa0OT y4UTElNb B IEPBYIO OUYepe/b YUUTHIBACT UMEIOIIMECS y yyanierocs GakTudeckue 3HaHus U
YMEHUS, UX MOJHOTY, IPOYHOCTh, YMEHUE IPUMEHSATh HA TPAKTUKE B PA3IMYHBIX CUTyalUsIX. Pe3ynbTaT OLICHKM 3aBUCUT TaKXe OT HAJIMYUS U XapakTepa
JOMYUIEHHBIX MTOTPEIHOCTEMN.

Cpenu norpenHocTe BoIASISIIOTCA OIIMOKH, He04eThl U MeJIKHE MOTPEIHOCTH.

[TorpemHoCcTh cunTaeTcst OMMOKOM, €ClIM OHA CBUIETEIBCTBYET O TOM, YTO YUYEHUK HE OBJIAJI€]] OCHOBHBIMU 3HAHUSIMHU, YMEHUSIMU U UX IPUMEHEHHUEM.

K Hego4eTaM OTHOCATCS MOTPEIIHOCTH, CBUACTENBCTBYIOIINE O HEJOCTATOYHO MOJIHOM UIIM HEAOCTATOYHO MPOYHOM YCBOCHHHM OCHOBHBIX 3HAHUHU U
YMEHMI UITH 00 OTCYTCTBUU 3HAHUH, HE CYMTAIOIINXCS B COOTBETCTBHHU C IPOTpaMMoOii OCHOBHBIMU. K HetoueTaM OTHOCSITCS TOTPEIIHOCTH,
OOBSACHSIOLIUECS PACCETHHOCTHIO UIM HEJOCMOTPOM, HO KOTOPBIE HE MPUBEH K HCKXKEHHUIO CMBICIIA TIOTYYEeHHOTO YYEHUKOM 3aJJaHHsI U crioco0a ero



BBITIONTHEHUS. ['paMMaTdeckas ommoOKa, OMyIIeHHAs B HATMCAaHUU U3BECTHOTO yJalIeMyCsl MaTeMaTHYECKOTO TePMUHA, HEOpEKHAs 3aIUCh, HEOPEKHOE
BBITIOJTHEHUE YEPTEKA CUUTAIOTCS HEOUETOM.
K MeJIKuM mOrpemHocTAM OTHOCATCS MOTPEITHOCTA B YCTHOW M MUChbMEHHOM peun, He MCKaXKaIOIMe CMBICIIa OTBETA WM PEIICHHUS, CIIydaliHbIe
OITMCKH H T. II.
Kaxxnoe 3aanue st yCTHOTO OIpoca WIIM TUChbMEHHOHN pa0OThI MPEICTABISIET TEOPETUYSCKUI BOIIPOC WITH 3a/1ady.
OTBeT Ha BONIPOC CUUTAETCS OE3YMPEUHBIM, €CJTH €T0 COJIEP)KaHNEe TOYHO COOTBETCTBYET BOMPOCY, BKIIFOYAECT BCE HEOOXOIMMbIE TEOPETUUECKUE
CBeJIeHHsI, 000CHOBAHHBIE 3AKITFOYCHHS U TIOSICHSIONINE TTPUMEPBHI, a €r0 U3JI0KEeHUE U 0(OPMIICHUE OTJIMYAIOTCSI KPATKOCTHIO M aKKYPAaTHOCTHIO.
Pemrenue 3agaun cuutaeTcst 6€3ynpeyHbIM, €CJIU MOJTYYeH BEPHBINA OTBET MPH MPABHIBHOM XO0JI€ PEIICHMs], BRBIOPAH COOTBETCTBYIOIIUN 3a/1a4e CIIOCO0
pelieHus1, TpaBUIHHO BBIMOJIHEHBI HEOOXOAMMbIE BBIYUCIICHUS U Pe0Opa3oBaHusl, OCIEIOBATEIHHO U aKKYpaTHO 0(OPMIICHO pellIeHHUE.
Ouenka oTBeTa y4yamerocsi mpyu yCTHOM OIPOCE U OI[EHKA MMCbMEHHOW KOHTPOJIBHON PaO0ThI MPOBOJUTCS MO MSITHOAUTHHOM CHCTEME.
OuneHkKa yCTHBIX OTBETOB:
OTBeT OlleHUBaETCsl OTMETKOM “5”, ecin yyauuics:
® TIOJIHOCTBIO PACKPBUI COJCpIKaHUE MaTepuaia B 00beMe, TPeTyCMOTPEHHOM MTPOTpaMMOit M Y4€OHHKOM;
®  W3JIOKHJI MaTepUa FPAMOTHBIM SI3IKOM, TOYHO MCIOJIb3Yysl MAaTEMAaTHYECKYI0 TEPMHUHOJIOTHIO ¥ CUMBOJIMKY, B ONPEACIICHHOMN JIO THYECKOM
MOCJIEA0BATENLHOCTH;
® TIPaBWJIHHO BBITIOJTHWI PUCYHKH, YEPTEKH, TpadUKH, COIMMYTCTBYIOIINE OTBETY;
e TI0Ka3aJl yMEHHUE WILTIOCTPUPOBATH TEOPHUIO KOHKPETHBIMH IPUMEPaMH, TPUMEHSITh B HOBOW CUTYAIlMH MPU BHITIOJIHEHUH MMPAKTHUECKOTO 3aaHus;
® TIPOJIEMOHCTPHPOBAJT YCBOCHHUE paHEe N3YYCHHBIX COMYTCTBYIOIMIHUX BOMIPOCOB, CPOPMUPOBAHHOCTh U YCTOMYHUBOCTD UCTIOIB3YEMBIX ITPH OTBETE
YMEHUW U HaBBIKOB;
® OTBEYaJ CAMOCTOSITECIIBHO, 0€3 HABOISIINX BOIIPOCOB YUUTEJIS.
OTBeT OleHUBAETCHA OTMETKOM “4”,
€CJIM YJIOBJICTBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OIIEHKY “5”, HO IIPX 3TOM MMEET OJIUH U3 HEeJ0OUYETOB:
® B U3JIOXKCHUH JIOMYIIEHBI HEOOJBITNE TPOOEITBI, HE UICKa3UBIINE MAaTEMATHIECKOE COJICP)KaHUE OTBETA;
e JIOMYyIIEHHI 1-2 HeoueTa Npy OCBEIIEHHH OCHOBHOTO COJIEP:KaHUs OTBETA, UCIIPABIICHHBIC MIOCIIE 3aMEYaHUs YIYUTES;
e JIOMYIIEHHI OlIMOKa uin 60siee IByX HEJA0YETOB MPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB UJIU B BBIKJIAJIKAX, JIETKO MCIPABIECHHBIE IOCIIE
3aMEUaHHs YIUTEIS.)
OTBeT oleHUBaeTcs OTMETKOH “3”, eciu:
® HEMOJIHO PAaCKPBITO COJEpKAHUE MaTepHala (coaepkaHne U3JI0KEeHO parMeHTapHO, He BCErIa MOCIeI0BATENBHO), HO MOKa3aHo 001ee TOHUMaHue
BOIIpOCA U MPOJAEMOHCTPUPOBAHbI YMEHUS, JOCTATOUYHbIE VIS 1aJbHENUIIEr0 YCBOCHUS TPOrPAMMBI;
® METHUCh 3aTPYAHEHUS WM JIOMYIIEHbI OITUOKH B OMIPEICIICHUH MOHITHIA, UCTIONB30BAaHUU MAaTEeMAaTUIECKOW TEPMUHOJIOTHH, YEPTEKAaX, BHIKIAAKAX,
WCIIPaBJICHHBIE MOCIIE HECKOJIBKUX HABOSAIINX BOIIPOCOB YUUTEIIS;



® YYCHUK HE CIPABWICA C IPUMEHEHUEM TEOPHUH B HOBOW CUTYAI[MH TIPH BBIMOJIHEHUU TPAKTUYECKOTO 33JIaHUs, HO BBITIOJHUI 00s3aTEIIbHOE 3a/I1aHUE.
OTBeT olleHUBAaeTCsA OTMETKOHM “2”, eciu:
® HE PACKPBITO COJIEpPKaHUE YIEOHOTO MaTepuaa;
e 00HApY)XEHO HE3HAHWE WM HE IOHMMAHUE YICHHKOM OOJIbIIEH MM HanboJiee BAKHOW YacTH y4eOHOTO MaTepHara;
® JIOMYIICHBI OMTUOKH B ONPEICICHUH MTOHATHS, TP UCIIOJIb30BAHUH MAaTEMATHYECKON TEPMUHOJIOTHH, B PUCYHKAX, USPTEKAX WM rpaduKax, B
BBIKJIaJIKaX, KOTOPBbIE HE UCIIPABJICHBI MTOCJIE HECKOJIBKUX HABOISIINX BOIIPOCOB YUUTETISI.
OueHuBaHue NMUCbLMEHHBIX PadoT:
[Ipu npoBepke MUCbMEHHBIX padOT MO0 MaTeMaTHKE CIEAYET pa3nyaTh TpyOble U HErpyOble OIINOKY.
K rpy0bim ommékam oTHOCSATCS:
-BBIYHCIIUTEIBHBIE ONTMOKY B IpUMEpaXx U 3a/1auax;
-omMUOKHA Ha HE3HAHUE TIOPSJIKA BBITIOJHEHUS apu(METUUECKUX JCHUCTBUH;
-HeTpaBUIIbHOE pellleHue 3a7a4uu (MIPOIyCK ASWCTBUN, HEMPAaBUIBLHBIN BEIOOD EHCTBUH, TUIIHEE JeCTBHE);
-HEJIOBEJICHHE /10 KOHIIA PEIICHUS 3a1a9d UM TIPUMEpa;
-HEBBINOJIHEHHOE 3a/IaHuE.
K Herpy0ObIM omm0Kam OTHOCSTCS:
-HepalMOHAJIbHbIE TPUEMbl BEIYUCIICHUIA;
- HeTpaBWJIbHAsI MIOCTAHOBKA BOIPOCa K JEHCTBUIO MPU PEUICHUH 3a/1a4H;
-HEBEPHO CPOPMYITHPOBAHHBIN OTBET 3a/1a4H;
-HeMpaBUIbHOE CITUChIBAHUE JAHHBIX YHCETl, 3HAKOB;
e -HEJOBEeJICHHUE JI0 KOHIIa MPeoOpa3oBaHuil.
[Ipu onieHke MUCBMEHHBIX PabOT CTABSTCA CIEAYIOIINE OTMETKU:
“5§”- ecyu 3a/1a4M pelIeHbl 0e3 OMMOOK;
“4”- ecnu nomyieHsl 1-2 HerpyOble OITHOKH;
“3”- ecnu nomyieHsl 1 rpy6as u 3-4 HerpyOble OUTHOKHY;
“2”- He3HaHHE OCHOBHOTO MPOTPAMMHOI0 MaTepuaa Uil OTKa3 OT BBINOJIHEHUS y4eOHBIX 00s13aHHOCTEH.
OueHnnBaHue TeCTOBbIX PadoT:
“5”- eciim HabpanHo oT 8110100% OT MakCMMaIbHO BO3MOKHOTO Oasia;
“4”- ot 6110 80%);
“3”- 0ot 51 mo 60%;
“2”- 1o 50%.



®opmupoBanue YY/I:
PeryasiTuBHble:
— onpedenambp NEIb ACATEIBHOCTH Ha YPOKE C TIOMOIIBIO YUUTEISI U CAMOCTOSTENFHO;
— YYHTBCS COBMECTHO C YUUTENIEeM 00HAPYKUBATh U (hopMyauposams yueoHyo npooiemy;
— YYHTBCA NIAHUPOEAMb YIEOHYIO IESTEIFHOCTh Ha YPOKE;
— B8bICKA3bI6ANMb CBOIO BEPCHIO, TIBITATHCA MPEIaraTh Crocod e€ mpoBepku (Ha OCHOBE MPOIYKTUBHBIX 3a/IaHHH B yUeOHUKE);
— paboTas TIo MPeI0KEHHOMY TUIaHY, UCHOIb308amb HEOOX0AUMBIE CpeCcTBa (YIEOHHK, KOMITBIOTEP M HHCTPYMEHTHI);
— onpedenams YCUEITHOCTD BHITIOJHEHHS CBOETO 33JJaHUS B JIUAJIOTE C YIUTEIIEM.
CpenctBoM (hOpMUPOBAHHS PETYISATUBHBIX IEHCTBUI CITy)KAT TEXHOJIOTHS TIPOOIEMHOTO JTHAJIOTa Ha 3Talne U3y4eHUs] HOBOTO MaTepralia M TEXHOJIOTHUS
OIIEHUBAaHMsI 00pa30BaTEIbHBIX JOCTHKEHHH (YyUeOHBIX YCIIEXOB).
IHo3naBaTenbHbBIE:
— OPHUEHTUPOBATHCA B CBOEH cucTeMe 3HAHUI: noHUMAamy, YTO HYXHa JONOJHUTeNbHAs HH(opMalys (3HaHUs) A7 pelieHus yueOHO! 3a/1auu B OJJUH
mIar;
— Oenamb TIPEABAPUTEIIBHBIA 0mMOOp NCTOYHUKOB HHPOPMAIIMH JIJIS PEIICHHs Y9eOHOM 3a/1auu;
— J00bIBaTh HOBbIE 3HAHUS: HAXOOUNb HEOOXOIUMYIO HH(POPMAIIHIO, KaK B ydeOHUKE, TaK U B MIPEAJI0KEHHBIX YUUTEIEM CIIOBApsIX, CIPAaBOYHUKAX U
HMHTEpHET-pecypcax;
— J10OBIBaTh HOBBIC 3HAHUS: U361eKamb NWHPOPMAIINIO, PEJCTABICHHYIO B pa3HbIX (popMax (TEKCT, Ta0IMIIa, CXemMa, WILTIOCTPAIUs U Jp.);
nepepabaThIBaTh MOTYYCHHYIO HHOOPMAIUIO. HAO00amb U 0ellamb CaMOCTOSTEIIbHBIE 861600b1. CpeCTBOM (HOPMHUPOBAHUS TIO3HABATEIBHBIX ACHCTBUN
CILY’KUT y4eOHBIA MaTepual 1 3a/laHusl yueOHMKa, 00ecIeYrBalOIIe IEPBYIO JIUHUIO Pa3BUTHUS - YMEHUE OOBSICHATH MUD.
KomMMyHukaTuBHbBIE:
JOHOCHUTH CBOIO MO3UIHUIO JI0 APYTUX: 0¢hOpMIAmb CBOIO MBICIIb B YCTHOM M MUCbMEHHOM peun (Ha ypOBHE IPEUIOKEHHS UM HEOOJIbIIOr0 TEKCTA);
— CIIyIIaTh # TIOHUMATh peub Opyeux;
— BBIPA3UTEIBHO YUMAaAms U nepeckasvléams TEKCT;
eécmynams B 6eceqly Ha YpOKe U B KU3HH;
— COBMECTHO 00208apu6amscs O MpaBUiIax OOIIEHUS U TIOBEJICHUS B IIKOJIE U CIIEI0BATh UM;
YUUTBCS 8bIN0IHAMb PA3NIMYHBIC POJIM B TpyMIe (JUIepa, UCIIOTHUTENS, KPUTHKA).
CpenctBoM (hopMHUPOBaHHSI KOMMYHUKATUBHBIX JIEHCTBUI CIY>KaT TEXHOJIOTHSI IPOOIEMHOTO Juanora (moOy>KIarouii U MoABOSIIUNA AUATIOT),
TEXHOJIOTHUS IPOAYKTUBHOTO YTE€HHUS U OpraHu3aius paboThl B MAJbIX TPYIIaXx.

JIMYHOCTHBIE TOCTHKEHUS YHyammxcs
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® JICIIOJIL30BaTh HpI/IO6p€T€HHBI€ 3HAaHUA U YMCHHS B HpaKTquCKOﬁ JCATCIIBHOCTU U HOBCGI[HGBHOﬁ JKU3HHU IJId MOJCTIMPOBAHUA ITPAKTHICCKUX
CI/ITyaHI/Iﬁ M UCCIICAOBAHMA ITOCTPOCHHBIX MOI[GJI@I\/JI C UCIIOJIb30BAHUCM allrapara recoMCcTpun

¢ (GopMHUPOBAaHHE OTBETCTBECHHOTO OTHOIICHUS K YICHUIO, TOTOBHOCTH M CITIOCOOHOCTH O0YJAIOMIMXCSl K CAMOPA3BUTHIO i CaMOOOPa30BaHUIO HA
OCHOBE MOTHBALIMHU K 00Y4EHHIO U MMO3HAHUIO, BRIOOPY NasibHElIero oopa3oBanus Ha 6a3e OpPUEHTHPOBKH B MUpE Tpodeccuii u mpodeccnoHaIbHBIX
MIPEANOYTEHNH, 0CO3HAHHOMY ITOCTPOEHUIO MHANBUIyaIbHOM 00pa30BaTeIbHON TPAEKTOPUH C YIETOM YCTO WUMBBIX IO3HABATEIIBHBIX HHTEPECOB

¢ (GopMHUPOBAHHUE IEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OONIECTBCHHON MIPAKTHKHU

o @OpMHpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HI€HI/II/I N COTPYAHUUYCCTBEC CO CBEPCTHHUKAMHU, CTAPIIMMHU U MJIaJHIMMU B 06p330BaTeJII>HOI>'I,
0O0IIECTBEHHO TOJIE3HOH, yaeOHO-HCCIIeIOBATENBCKOM, TBOPUECKON M IPYrUX BUAAX JIEATEIBHOCTH

® YMCHHEC JCHO, TOUHO, 'PaMOTHO H3JIaraTb CBOU MBICJIU B YCTHOﬁ U NUCbMEHHOU peuu, IOHNUMAaTh CMBICIT IOCTaBJICHHOU 3aaa4u, BbICTPanBaThb

apryMEHTAallHI0, IIPUBOIUTH IIPUMEPBI U KOHTPIIPUMEPHI

KPUTHYHOCTH MBIIJICHUA, YMCHHEC PaCliO3HAaBATh JIOTHYCCKHN HCKOPPEKTHBIC BHICKA3bIBAHWA, OTJIMYATh TUIIOTE3Y OT CbaKTa

KpC€aTHBHOCTb MBIIIJIICHUS, MTHUIIUATHBY, HAXOYNBOCTb, AKTUBHOCTDH IIPU PECIHICHUHN 'COMETPUICCKUX 3ada4

YMEHHE KOHTPOJUPOBATH MPOIIECC U PE3YIbTaT YICOHONH MaTeMaTHISCKOM IS TSIIbHOCTH

CIOCOOHOCTh K SMOIIMOHAILHOMY BOCTIPUSTHIO MAaTEMaTHIECKUX OOBEKTOB, 33/1a4, PEIICHUH, pacCyKICHUI

XapakTepuCcTHKA OCHOBHBIX COJAEPKATEIbHbBIX JIUHUM
1. BBoaHoe moBTOpEeHMe
[ToBTOpEHME Kypca 7-8 KIaccoB.
3HATh M IOHUMATH:
MOHATHS: Me/lnaHa, OMCCEKTPHCa, BBICOTA, TPEYrOJbHUKA, TapajlieJIorpaMM, Tpareuus, poMO, KBajapar.
Ymers:
BBITIOJIHATH 3a7auu u3 pazzaeno kypca VI kinacca, ucnons3ys teoputo: Teopema [ludaropa, cBONCTBO cpenHelt TMHUN TPEYroIbHUKA, POPMYIIbI
BBIYMCIICHUS TUIOIAIN TPEYroJbHUKA; CBOMCTBA, MPU3HAKHU MapajierorpaMma, pomoa, mpsiMOyrojibHUKA.
YYI
KoMmmyHukaTuBHbIE:
YuuThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPIAMHALUU PA3JIMYHBIX NO3ULIMNA B COTPYAHUYECTBE; KOHTPOJIUPOBATh ACHCTBUSA APTHEPA.
PeryasituBubie:
BHocuTh HE00X0AMMBIE KOPPEKTUBHI B ISHCTBUE MOCIE €r0 3aBEepIICHUS Ha OCHOBE Y4€Ta XapaKTepa CIIeNaHHbIX OMMOO0K; pa3indaTh Coco0 U pe3ynbTar
JIEUCTBUSL.
IHo3HaBaTenbHbIE:
OpueHTHpOBaThCs Ha pa3HOOOpasue cocoOoB petieHus 3aaa4. CTpOUTh pedeBoe BHICKA3bIBAHUE B YCTHOM U MUCBMEHHOU (hopMme.
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2. BexkTopbl

[lonsTue BexkTopa. PaBeHcTBO BeKTOpPOB. Cl10’)KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKE€HHUE BEKTOpPA HA YUCJIO.

Heapb: yuuTh 00y4aronuxcsi BIIOJHATh ACHCTBUS HaJl BEKTOPAMH KaK HAIIPABJIEHHBIMU OTPE3KAMH.

3HATh U NOHNUMATH:
- TIOHSTHS BEKTOPA, HYJIEBOTO BEKTOPA, IJIMHBI BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB;
- OIlepallMy HaJ BEKTOpaMH B reOMeTprUuecKoi hopMe (IIpaBUIIO TPEYTrOIbHHUKA, PABUJIO NapajuieIorpaMmMa, IpaBuiIo MHOTOYTOJIbHUKA, TPaBHUIIO
MIOCTPOEHUSI PA3HOCTHU BEKTOPOB U BEKTOPA, MOJYJAIOIIETOCs PU YMHOKEHUU BEKTOPA HA YKCJIO); 3aKOHBI CII0KEHUSI BEKTOPOB, YMHOKEHHSI BEKTOpa Ha
4HCJIO;
- opMyiy AJisl BBIYMCICHUS CPEAHEN TUHUY Tpareluuu.

Ymern:
- OTKJIQJIbIBaTh BEKTOP OT JAHHOM TOYKH;
- TI0JIB30BaThCS IPABUIIAMH IIPH IIOCTPOCHUH CYMMBI, pa3HOCTH BEKTOPOB; BEKTOPA, MOJIYYarOIIETOCs

IIPY YMHOKE€HUM BEKTOpA HA YUCIIO;

- IPUMEHSATH BEKTOPHI K PEHICHUIO 33/a4;
- HAXOJUTh CPEIHIOI0 JIMHUIO TPEYTOJIbHUKA;

L4 BeKTOp OIIPCACIIACTCS KaK HaHpaBJ’ICHHBIfI OTPE30K " ,Z[eﬁCTBI/Iﬂ HaJl BCKTOpAaMU BBO/ATCA TaK, KaK 3TO IPUHATO B (1)I/I3I/IKG, T. €. KaK HeﬁCTBHH C
HaIpaBJICHHBIMHU OTPE3KaAMH. OCHOBHOE BHUMAaHHE JOJIDKHO OBITh YACICHO BBIpa6OTKe YMeHI/Iﬁ BBITIOJIHATE OII€pali HaJl BEKTOpaMu (CKJ'IaI[BIBaTI)
BCKTOPEI 110 IIpaBUJIaM TPCYIroJIbHHUKA W Iapalji€iorpaMmma, CTPOUTh BEKTOD, paBHI:IfI Pa3sHOCTU ABYX JAHHBIX BEKTOPOB, a TAKXKE BCKTOP, paBHbeI
IIPOU3BCACHUIO JaHHOI'O BEKTOPA HA JaAHHOC III/ICJ'IO).

YYI
KoMmmyHukaTuBHbIE:
KonTponupoats neiictBus naptaépa. JloroBapuBaTbes U IPUXOAUTH K 00LIEMY PEIIEHUIO B COBMECTHOH 1€ TEIbHOCTH, B TOM YHCIIE B CUTYall MU
CTOJIKHOBEHUS] UHTEPECOB.
PerynsaTuBHbIe:
Paznuuath croco6 u pe3ynabTat AercTBus. OLeHUBaTh MPABUIBHOCTD BHIMOJIHEHUS ASHCTBUS Ha YPOBHE a/IeKBaTHOM PETPOCIIEKTUBHOM OLICHKH.
Ilo3naBaTenbHbBIE:
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Brnagers oO0muM npuéMom penieHwust 3a1a4. Vcrmoib30BaTh MOMCK HEOOX0AMMON MH(POPMAITUH JIJIS BBITIOJIHEHHUS 3aJJaHUI ¢ UCTIOJB30BaHUEM YIeOHO i
JINTEPATYPBI

3. MeToa kKoopauHAT

Paznoxxenue BekTOpa IO ABYM HEKOJUIMHEapHBIM BekTopam. KoopaumnHatel Bektopa. Ilpocrelimue 3amaum B KOOpAMHATAX. Y paBHEHHS
OKPY>KHOCTHU U TipsiMoi. [[pumMeHeHne BEKTOPOB U KOOPJIMHAT NPU PEIICHUH 3a7ad4.

Heab:
MO3HAKOMUTH C UCTIOJIb30BAHUEM BEKTOPOB M METOJa KOOPJMHAT MPU PEIICHU U T€OMETPUUECKUX 3a7a4, YUYUTh IPUMEHSITH BEKTOPHI K PEIICHUIO
3a/1a4

3HATh ¥ IOHUMATD:
- TIOHATHE KOOPAMHAT BEKTOPA;
- JIEMMY ¥ TEOPEMY O Pa3JIOKEHUH BEKTOPA MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- TIpaBWJIa IEHCTBHI HAJl BEKTOPAMHU C 3aIaHHBIMUA KOOPMHATAMH;
- TIOHSATHE PaUuyC-BEKTOPA TOUKH;
- popMyiBI KOOPJMHAT BEKTOPA Yepe3 KOOPAMHATHI €0 KOHIA ¥ Havyalla, KOOPAMHAT CEPEUHbI OTPE3Ka,

JUIMHBI BEKTOPA U PACCTOSIHUS MEXY IBYMs TOUKAMM;

- YPaBHEHUS OKPYKHOCTH U TIPSIMOM, OCEH KOOPAUHAT.

Ymers:
- PacKIJIaJIbIBaTh BEKTOP IO ABYM HEKOJJIMHEAPHBIM BEKTOPAM;
- HAXOJUTh KOOPJIMHATHI BEKTOPA,
- BBINOJIHATH JEHCTBUS HAJl BEKTOPAMH, 3alaHHBIMU KOOPAUHATAMY;
- pemiath MpocTeIre 3a/1a4 B KOOpAUHATAX M HCIIOIb30BaTh UX MPU PEUICHUH 00Jiee CIIOKHBIX 3a/a4;
- 3alUChIBATh YPABHEHUS NPSIMBIX U OKPYKHOCTEH, UCII0JIb30BaTh YPaBHEHUS IPU PELICHUH 33/a4;
- CTPOUTb OKPYKHOCTH U IPsIMbI€, 3a/IaHHbIC YPABHEHUSIMU.

e Ha mnpumepax moOKa3bIBaeTcs, KaK BEKTOPbl MOI'YT HOPUMEHSITHCS K PELICHHI0 TIeOMEeTpUUYecKHX 3ajad. JleMoHcTpupyercs
3¢ PEeKTUBHOCTh NPUMEHEHUs (GOpMya 11 KOOPAMHAT CEpEeAMHBl OTPE3Ka, PACCTOSIHUA MEXAY JABYMs TOYKaMHM, ypaBHEHUH
OKPY>KHOCTH U INPsIMON B KOHKPETHBIX FT€OMETPUUYECKUX 3aJladax, TEM CaMbIM JaeTcs MpeJcTaBjIeHne 00 N3y4YeHUH Ir€eOMEeTPUIECKUX
¢uryp c nomMous0 METOJ0B aIreopshl.

YVA
KoMMmyHnKaTHBHBIC:

13



Y4uThIBaTh Pa3aM4HbIC MHEHHS U CTPEMUTHCS K KOOPAMHALMY PA3JIMYHBIX ITIO3ULUN B COTPYIHUYECTBE.
KonTtponupoBate neicTBUS MapTHEpA.
PerynsiTuBHbIe:

Y4uTHIBaTh MPABWIIO B IJTAHUPOBAHUH U KOHTPOJIE crioco0a pemeHus. BHOCUTh He00X01MMbIe KOPPEKTUBEI B JICHCTBUE TTOCIIE €TO 3aBEPIICHUS Ha OCHOBE

yuéTa XapakTepa CIeJIaHHbIX OMIMOOK.

ITo3HaBareabHBIE:
Brnagets o6muM npuéMom penienus 3aaad. [IpoBouTs cpaBHEHHE, CEpUaIUIO U KiIacCU(PUKAIUIO IO 3aJaHHBIM KPUTEPHUSM.

4. CoOTHOLIEHHS MeXK1y CTOPOHAMH M YIJIAMHU TPeyroJbHHKAa

CkansgpHoe mnpousBeeHHe BEeKTOpoB. CHHYC, KOCMHYC M TaHIre€HC yrija. TeopeMbl CHUHYCOB M KOCHHYCOB.

CkassipHO€ MPOU3BEJICHUE BEKTOPOB U €ro MPUMEHEHHE B TEOMETPUIECKUX 3a/1adax.
Leab: MO3HAKOMHUTH YJAITUXCS C OCHOBHBIMH aJITOPUTMAMHU PEIICHUS TIPOU3BOJIBHBIX TPEYTOJbHUKOB.
3HATH M NOHUMATL:

- IOHATHUS CUHYCA, KOCUHYCA U TaHTeHca Jyisl yriaoB oT 0 10 180°;

- OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO;

- hOopMyIIBI IPUBEICHUS;

- (hOPMYJIBI JJII BBIYMCIICHUS KOOPAUHAT TOYKH; COOTHOIIEHUS MEXKTy CTOPOHAMH U yriaMu
TPEYroJIbHUKA:

- TEOpEMY O IIJIOMIATU TPEYTOJbHUKA;

- TEOPEMBI CHHYCOB U KOCHHYCOB U M3MEpHUTEIbHBIC pa0OThI, OCHOBAHHBIC HA UCIIOJIB30BAHUHU ATHX
TEOpEM;

- OTNPEJICIICHHE CKAISIPHOTO IMPOU3BEICHUS BEKTOPOB;

- YCIIOBUE NEPIICHIUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB;

- BBIP@KEHUE CKAJIIPHOTO MPOU3BEICHUS B KOOPJAMHATAX U €r0 CBOHCTBA.

- METOJbI PEeUICHUS TPEYTOJIbHUKOB.

YMmeThb:

- O0BSICHSTD, YTO TAKOE YrOJl MEXAY BEKTOPaAMU;

- IPUMEHSTh CKaJsIPHOE MPOU3BEICHUE BEKTOPOB MIPU PEIICHUH F€OMETPUUECKUX 3a]au.

- CTPOUTBH YIJIbI;

Pemenne TpeyrosbHUKOB.
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- IPUMCHSTH TpI/IFOHOMeTpI/I‘{eCKI/Iﬁ anriapar npu pCuICHUU 3a4a4, BBIYUCIIATh KOOPAUHATBEI TOYKHU C
IMOMOIIBIO CMHYCA, KOCMHYCA U TAHI'CHCA yI'Jia;

- BBIYMCIIATH IJIOMIA/Ib TPEYTOJIBHHAKA TI0 IBYM CTOPOHAM U yIIy MEXIy HUMH;
- pemarsb TPeyroJbHUKHU.

e Cunyc u KocuHyc mo6oro yrma or 0° mo 180° BBOAATCS ¢ MOMONIBIO €IMHUYHON ITONYOKPY>KHOCTH, JOKA3hIBAIOTCS TEOPEMEI
CHHYCOB M KOCHHYCOB M BBIBOJAUTCS €mie OfHa (popMyia IIomaad TpeyrojbHruKa (IMMOJOBHHA MPOU3BEJICHUS IBYX CTOPOH HA CHHYC
yrila MeXJIy HUMH). DTOT anmapaT OIPpUMEHSETCS K PEHICHHUIO TPEYTroJabHUKOB. CKalsipHOE POU3BEACHNE BEKTOPOB BBOJUTCS KakK B
¢usuke (MpousBeneHNEe UTMH BEKTOPOB Ha KOCHMHYC yTila MEXJy HUMH). PaccMaTpuBarOTCs CBOMCTBA CKAJISIPHOTO MPOU3BEACHUS U
ero MpUMEHEHUE TMPHU PEIICHUH T'eoMeTpUUecKuX 3amad. OCHOBHOEC BHUMAaHHWE CJEAYyeT YASIUTHh BBHIPAOOTKE MPOYHBIX HABBHIKOB B
MMPUMEHESHUH TPUTOHOMETPHUYESCKOTO armapaTta IpHu PeIIeHUH TeOMETPUIESCKUX 3a1ad.
YV
KoMmmyHuKkaTuBHBIE:
YYuTHIBaTh Pa3HbIC MHEHHS U CTPEMUTHCS K KOOPAWHAIIMH PA3IMYHBIX TTO3UIHIA B COTPYIHUYECTBE.
PeryasitTuBHbIe:
BHoCHTh HEOOXOAMMBIE KOPPEKTUBHI B ICUCTBHE MOCJIE €r0 3aBEPIICHUs] Ha OCHOBE y4€Ta XapakTepa C/IeJIaHHbIX OINOOK.

ITo3znaBareanHbBIE:
Bnagets o6mmm npuémom permienus 3aaad. OpueHTUPOBATHCS Ha pa3HOOOpa3ne cnocoOO0B pPEIICHUs 3a/1a4.

5. /IiMHA OKPY>KHOCTH M IJIOLIAAb Kpyra

HpaBI/IHBHBIe MHOT'OYT'OJIbHHUKH. Opr}KHOCTI/I, OIIMCaHHas OKOJIO IPAaBHUJIIbHOI'O MHOI'OYTI'OJIbHHMKA MW BIIMCAHHAs B HCTO. HOCTpOCHI/Ie
IIpaBUJIBHBIX MHOT'OYT'OJIbHUKOB. Z[J'II/IHa OKPY>KHOCTHU. HJ'IOIHaI[B Kpyra.

euab: pacumpuTh U CUCTEMATU3UPOBATH 3HAHUS YUALTUXCA 00 OKPYKHOCTSIX M1 MHOTOYTOJIbHUKAX.
3HATH U NIOHUMATh:

- OIIpCACJICHUC ITPABUIIBHOI'O MHOT'OYI'OJIbHHUKA,

- TCOPCMbI 00 OKPYXHOCTH, ONMCaHHOI OKOJIO IMPAaBUJIIBHOT'O MHOT'OYT'OJIbHHKA, U OKPY’KHOCTH,
BIIMCAHHOM B HpaBHJ’IbHHfI MHOTOYT'OJIbHUK;

- (I)OpMyJ'IH AJI1 BBIYUCIICHUS YTUIa, IJION[aAd U CTOPOHBI ITPABUJIIBHOTO MHOT'OYT'OJIbHHUKA U painyca
BIIMCAHHOM B HETO OKPY>XHOCTH,

- (I)OpMyJ'IH JJIMHBI OKPY’KHOCTU U AYT'U OKPYKHOCTH;
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- popMyITBI TUTOMIAIN KPyTra ¥ KPYrOBOTO CEKTOPA,

Ymersb:
- BBIYHCIIATH IJIOMAU U CTOPOHBI IIPAaBUIIbHBIX MHOTOYTOJIBHUKOB, PaINyCOB BIIMCAHHBIX U
OIIMCAHHBIX OKPYKHOCTEH;
- CTPOUTh IIPaBUJIbHBIE MHOTOYTOJIBHUKHU C TIOMOIIBIO LIUPKYJISL U JIMHEWKH;
- BBIYHCIATD JUIMHY OKPYXHOCTH, JUINHY IyTH OKPY>KHOCTH;
- BBIYHCIIATH IJIOIIA/b KPyra U KpyrOBOI'O CEKTOpa.

e B Hauasne TeMmbl JaeTcs OIpeJieJIeHue MPaBUIILHOIO MHOTOYroJbHHUKA U pacCMaTPUBAIOTCS TEOPEMBbI 00 OKPYXHOCTSIX, OIMMCAaHHOU
OKOJIO MPAaBMWJILHOTO MHOI'OYTOJIbHMKA M BIIMCaHHOU B Hero. Heobxoammo paccMOTpeTh MOHATHUS JJIMHBI OKPY>KHOCTH M IUIOIIAAH
Kpyra u GpopmyJiibl i UX BbluKciaeHus. C MOMOIIBIO ONMHUCAHHON OKPYXHOCTH PEIIAaloTCs 3ajJadyd O IIOCTPOEHHUU MPAaBUIIBLHOIO
HIECTUYTOJIbHUKA M MOPAaBWJIBHOrO 2 N -yrojdbHUKA, €CJIW JaH HOPAaBWIBHBIM N-yroJbHUK. DOpMYyJbl, BbIPaXKaIOIIME CTOPOHY
MPaBUJIILHOIO MHOTOYTOJIbHUKA U PAJNyC BIHMCAHHOW B HEro OKPY>KHOCTHU YE€pEe3 paguyC ONHUCAHHOM OKPY>XHOCTH, UCTOJIB3YIOTCS
pU BBIBOJIE GOPMYJ NJIUHBI OKPYXHOCTH M IUIOIIAAU Kpyra. BeIBoJ1 onmupaeTcss Ha MHTYUTUBHOE MpEACTaBJICHUE O IpeJiesie: nIpu
HEOIpaHWYEHHOM YBEJIMYECHUH YHCJIa CTOPOH MPAaBUIIBHOTO MHOTOYTOJIBHUKA, BHUCAHHOTO B OKPYHOCTb, €TI0 II€ pUMETP CTPEMUTCS
K JJIMHE 3TOU OKPY>KHOCTH, a IUIOIAaAb - K IUIOIIAAN Kpyra, OrpaHUY€HHOTO0 OKPYKHOCTBIO.

YV
KomMmyHukaTuBHbIE:
KonTtponuposaTs aeiicTBus naptHépa.
PeryasitTuBHbI€:
Y4YuThIBaTh MPaBUIO B IMJIAHUPOBAHUM U KOHTPOJIE criocoba perieHus.
Ilo3naBaTeabHbIE:

Bnaners o6mum npuémMom penreHus 3agad. CTpouTh peueBO€ BhICKAa3bIBaHUE B YCTHOM M MUCbMEHHOU opMme.

6. IBUKeHU S
OtoOpakeHue TUIOCKOCTH Ha ceOs. Ilonstue aBwkenws. OceBass U HeHTpalbHass cummerpuu. [lapamnensubii nepenoc. [loBopor. Ha-
JIOKCHHS U JIBUIKCHHSI.

Heasb:
MNO3HAaKOMUTH YyYallUuXCsl C TOHSITUEM [ABWXXEHHUS U €ro CBOWCTBAaMHM, C OCHOBHBIMM BHJAMU IABWXXEHUNW, CO B3aUMOOTHOIIEHUSIMHU
HaJIOKEHUU U JIBUKEHUH.
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3HaTh M IOHMMATh:
- OlpeAeJIeHUE NBMU)KEHUS U €ro CBOICTBA;
-IIPUMEPHI ABUKEHUSI: OCEBYIO U LICHTPAJIBHYIO CUMMETPHH, ITapaJUICIbHBIA IEPEHOC U ITOBOPOT;
- TIpYU JIBMOKEHHU JTI00ast Gurypa rnepexoauT B paBHYIO il purypy;
- DKBUBAJICHTHOCTH IMOHITHUN HAJIOKCHHUS U JABUXCHUA
YmMmeTh:
- OOBSICHATH, YTO TAKOE OTOOpaKEHUE TIIOCKOCTH Ha ceOs;
- CTpOUTH 00pa3bl GUryp MPU CUMMETPHUAX, HapajIeIbHOM IIEPEHOCE U ITOBOPOTE;
- pe€miaTth 3aaa4u C IPUMCHCHUCM HBH)KGHHﬁ.

e JIBM)KEHHE IUJIOCKOCTH BBOJMTCS KakK OTOOpakeHHEe IUIOCKOCTH Ha cebs, COXpaHSIoIIee pacCTOsiHME MexXAay Toukamu. l[lpu
paccMOTpPEHUU BUJIOB JIBM)KEHUH OCHOBHOE BHHMAaHHUE yJEJsSIETCsl MOCTPOSHUIO 00Pa30B TOUEK, MPSAMBIX, OTPE3KOB, TPEYTrOJIbHUKOB
MIpU OCEBOW U ILEHTPAIbHONW CHMMETPUAX, NapajuIeIbHOM IiepeHoce, mnoBopoTe. Ha a¢d@dexTHhIX mnpumepax MnoKa3bIBaeTcs
MPUMEHEHNE JIBUKECHUN NPU PELICHUU IeoMeTpuuyeckux 3anad. [loHsThe HamoXEeHHUsT OTHOCUTCS B JAHHOM KypC€ K YHMCIY OCHOB -
HBIX NOHATHUN. J[oOKa3bpIBaeTCs, YTO IMOHSITHUS HAJIOKEHHUS U JIBUXKCHUS SIBIISIIOTCS 3KBUBAJICHTHBIMHU: JIIOOOE HAJIOKEHHUE SIBISIETCS
JIBUKEHHEM IJIOCKOCTH U obpaTHOo. M3ydeHue noka3zaTenbCTBa HE SIBJIsSIETCS 00sA3aTENbHBIM, OJHAKO CJIEAYET PACCMOTPETh CBA3b
MOHATUMN HAJTOXKEHUS U JIBUXKECHUSL.

YV
KomMmMyHukaTuBHbIE:
KouTponupoBats neiicTBust napTHEpA.
PeryasitTuBHbIe:
Y4uThIBaTh MPaBUIO B IMJIAHUPOBAHUM U KOHTPOJIE criocoba perieHus.
Ilo3naBaTeabHbIE:

Bnaners o6mum npuémMom penreHus 3agad. CTpOuTh peueBO€ BhICKa3bIBaHUE B YCTHOM M MUCHbMEHHOU opMme.

7. IloBTOpenue. Pemenue 3agau.
3akpenyieHue 3HaHUN, YMEHUH M HaBBIKOB, MOJYYEHHBIX Ha ypoKax IO JaHHbIM TeMmaMm (Kypc reoMerpuu 9 kiacca). YMeHue paboraTh C
Pa3IMYHBIMU UCTOYHUKAMU UH(pOpMaIIUU.
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Heasn: [ToBTOpeHue, 06001IeHNE U CUCTEMaTH3alus 3HaHUM, YMEHUN U HaBBIKOB 3a Kypc reomerpuu 9 xiracca. [loaroroska k OI'D.
Ymers:

- OTBEYaTh Ha BOIPOCHI 110 U3YYEHHBIM B TEUEHUE I0/1a TEMaM,

- IPUMEHSATH BCE U3YUEHHbIE TEOPEMBI IIPU PEILICHUU 3a/ay;

- periarb TeCTOBbIE 3a7aHHsl 0a30BOr0 YPOBHS;

- pemiarthb 3a/1a4M MOBBIIIEHHOTO YPOBHS CIOXKHOCTH.

YV
KomMmMyHukaTuBHbIE:
YuuThIBaTh pa3Hble MHEHHS U CTPEMHUTHCS K KOOPAMHAIMU PA3TUYHBIX MO3UIUNA B COTpYaAHUYECTBE. CIIylaTh APYTUX, NBITAThCA MPUHUMATH APYTYIO TOUKY
3peHusl, OITh TOTOBBIM H3MEHUTDH CBOIO TOUKY 3PCHHUSI.
PerynsitTuBHbIe:
OcymiecTBISATh UTOTOBBIN U MOMIATOBBIA KOHTPOJIb TIO0 pe3yiabTaTy. BHOCHTE HEOOX0IMMBIE KOPPEKTHBEI B ICUCTBUE TIOCIIE €r0 3aBEPIICHHS HA OCHOBE
yuéTa Xapakrepa cJeJIaHHbIX OIHOOK.

ITo3HaBaTeabHBIC:
HpOBO)]I/ITI) CpaBHCHI/IC, cepnaumo nu KJ'[aCCI/Iq.)I/IKaHI/I}O 110 3aJaHHBIM KpI/ITepI/ISIM. AHaJ’II/IBI/IpOBaTI) YCJ'IOBI/IH u Tp€60BaHI/I$[ 3aaa4y.

Crpykrypa Kypca
Ne Tema KonunuecTBo 4yacoB
1 BBoaHoe nmoBTopeHne 2
2 BexTtopsl. 13
3 Merona koopauHar. 11
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CooTHolIeHHE MEXy CTOPOHAMHU U yriaMu TpeyroyibHuKa. CKajispHOe 15
MIPOU3BEJICHNE BEKTOPOB.

5) JlivHa OKPY>KHOCTH M IJIOLIAb Kpyra. 11

6 JBrxeHus. 10

7 [ToBTOpeHune 6

Hroro 68

KanennapHo-TemaTudeckoe nJaHUPOBaHUe
reomerpus, 9 kiacc
2015/ 2016 yueonbIii rox
Kuacc: 9B

Yunrean: Kyromanosa E.M.

Koan4gecTBO 4acoB:
- Ha y4eOHBIii roja: 68
- B HemeJdIo: 2

I11aHOBBIX KOHTPOJILHBIX YPOKOB-5.
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Ne Tema ypoka Pemaemsle IInanupyemsle pe3yiabTathl (B coorBeTcTBUH ¢ PI'OC) HMara
npoodaemMbl NPOBe/ICHUs!
IIpeamerHsble JInuHoCcTHBIE Ilnan | Pakr
IHousiTus pen Yy
pe3yJIbTaThl pe3yJbTaThl
1.BBoaHoe moBTOpEHMe. 2 yaca
[ToBTOpEHUE Memana BBITIOJIHSATD VYuuTteIBaTh pa3Hble yMEHHE
MaTepuaina 7-8 ’ 3a/1a4u U3 MHEHHUS U KOHTPOJINPOBATh
OuccekTpuca,
KJ1acca BEICOT pa3zienoB Kypca | CTPEMHTHCS K MIPOLECC U
’ VIII knacca, KOOPAWHALINHI pe3ynbTaT
1 TPEYTroJbHUKA, . .
UCIIOJIB3YS Pa3IMYHbIX TO3UIUI yueOHOM
rapajieJIorpamMmm, .
TEOPHIO: B COTPY/IHUYECTBE; MaTeMaTH4eCKOU
Tparneuus, pomo,
KBAIPAT Teopema KOHTPOJIUPOBATh JeSITeIbBHOCTH
pat. [Tudaropa, JIEWCTBUA MapTHEpA.
CBOWCTBO Brocuts
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IToBTOpEHUE

CpeaHEeN JTMHUU

HEOOXOIMMBIE

OTKIJIaIbIBaHUE

BGKTOpa(ﬂfﬂaHHOﬁ

TOYKH.

HaIpaBJICHHBIMH
OTpPE3KAMH.

oTieparuy HaJl
BEKTOpaMH B
T€OMETPHUYCCKOM

M0JIb30BaThCA
MpaBUJIaMU TIPU
MOCTPOCHUU

COBMECTHOH
JIeATEIILHOCTH, B TOM
YUCJIE B CUTYalluU

MaTepuaina 7-8 TPEYTrOJbHUKA, KOPPEKTUBHI B
KJj1acca bopmyIbr JIEIICTBHE MOCIIE €r0
BBIYHCIICHUS 3aBepLICHUS Ha
TUIOLIAN OCHOBE y4€Ta
TPEYTrOJIbHUKA; Xapakrepa yMEHHE
CBOMCTBA, CAETaHHBIX OIINOOK; | KOHTPOJIUPOBAThH
pU3HAKU pa3auyaTh Cocod U | Mpolece U pe3ynbTar
napajuieJorpaMM | pe3yibTaT AeUCTBUS. | yueOHOU
a, pomboa, OpueHTupoBaThCs MaTeMaTHYECKOU
NpsIMOYTOJIbHUKA | Ha pa3HooOpasue JeSITeIbBHOCTH
croco0o0B perIeHus
3agad. CTpouTh
pedeBoe
BBICKa3bIBaHUE B
YCTHOU U
MMCbMEHHOU (opme.
Texnonozuu: 3710poBbecOEPEKEHUS, TUYHOCTHO-OPUEHTUPOBAHHOTO O0YUYEeHHUSI, ITeJarorukKa COTpyAHUYECTBA
2.Bekrtopsbl. 13 yacos
[TonsiTue BexTopa. HOHSITHSI BEKTOPA, KOHTpOIMPOBATH UCII0JIb30BaTh
HYJIEBOTO BEKTOPA, proOpeTeHHbIE
yauTh JUIMHBI BEKTOPA, NeWCcTBUS MapTHEpA. | 3HAHHS U YMCHUS B
00yJarOIIHXCsL KOJUIMHEAPHbIX OTIIIRIBATE JloroBapuBaTsCs U IIPAKTUYECKOU
BBITIOJIHATD BCKTOD OT P
BEKTOPOB, . JESITEIbHOCTH U
o JAHHOM TOYKH. | IPUXOIUTH K o
NEUCTBUA Hall paBEHCTBA 6 [IOBCEIHEBHON KU3HA
BCKTOpaMH KaK BEKTOPOB. ODHICMY PEHICHHIO B JUISL:

-MOJIETIUPOBaHUSA
MIPaKTUYECKUX
CUTYyaluil U
UCCIe10BaHus
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5 Cymma 1Byx
BEKTOPOB.
Cymma

6 HECKOJIbKUX
BEKTOPOB.

7 Brrauranme
BEKTOPOB.

8 Pemenue 3amauq.

9 VYMHOXEHNE
BEKTOPA Ha YHUCJIO.

10 YMHOXEHHE
BEKTOPA Ha YHUCJIO.
[Ipumenenne

11 BEKTOPOB K
pPELICHMIO 3aad4.

12 CpenHsisi nuHust

Tpanenuu.

dhopme (mpaBuiio
TPEYTrOJIbHUKA,
IPABUIIO
napaienorpaMma,
IPABUIIO
MHOTOYTOJIbHUKA,
MIPABUIIO
MOCTPOCHHUS
pasHoCTH
BEKTOPOB H
BEKTODA,
MOJTy9arOIIET OCS
MIPH YMHOKEHUHU
BEKTOpa Ha
YHUCIIO0);

CYMMBI,
pa3HOCTH
BEKTOPOB;
BEKTOpa,
MOJIy4YaroUIerocs
IPU YMHOKEHUU
BEKTOpa Ha
YHCIIO;
IPUMEHSTh
BEKTOPHI K
pellIeHuIo 3a/1aY;
HAXOJUTb
CPEIHIOI0 JTMHUIO
TPEYroJbHUKA;
packi1apIBaTh
BEKTOP.

CTOJIKHOBEHUS
UHTEPECOB.

Pasznnuare crtocod u

pe3yJbTaT ACHUCTBUS.

OueHunBaTh
MPaBUJILHOCTH
BBITIOJTHEHUS
JICICTBHSI HA YPOBHE
ageKBaTHOU
PETPOCIIEKTUBHOM
OLICHKH.

IIOCTPOEHHBIX
MOJIENIEN C
HCI0JIb30BAHUEM
anmnapara reoMeTpun
-OIMCaHUs
3aBUCUMOCTEN MEXKIY
(bu3nIeCKUMU
BEJIMYMHAMU
COOTBETCTBYIOIIUMHU
dbopmynamu npu
UCCIIEIOBAaHUU
HECJIOKHBIX
MPAKTHYECKUX
CUTYAaLUI;

dbopmMupoBaHue
OTBETCTBEHHOTO
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13

Pemenue 3a1au.

14

KonTpoabHast
pabora Nel no
TeMe «Bekropbi»

Bnaners o6mmm
PUEMOM pELICHUSA
3a7ad4.
Hcnonb3oBaTh
MTOUCK HE0OX0TUMOMU
uH(poOpMaLnU A
BBITIOJTHCHHS
3aJaHuH ¢
HCIIOJIb30BAaHHEM
yueOHOM
JTUTEPATYyPHI

OTHONICHHUS K YICHUIO,
TOTOBHOCTH U
CIOCOOHOCTH
00ydJaronmxcs K
CaMOPAa3BHUTHIO H
caM000pa3oBaHMIO Ha
OCHOBE MOTHBAIIHH K
00y4YeHHIO U
MO3HAHUIO, BEIOOPY
JTaJIbHEUIIEro
o0Opa3zoBaHus Ha Oa3e
OPHUEHTUPOBKH B MHPE
npodeccuit u
poheCCUOHATBHBIX
MPEANOYTEHUH,
OCO3HaHHOMY
MOCTPOCHHUIO
VHIUBUyJIbHOU
00pazoBaTeIbHON
TPAeKTOPHUU C YUETOM
YCTOMYHUBBIX
MO3HABATEJIbHBIX
HUHTEPECOB

yMEHue
KOHTPOJIMPOBATh
npolecc 1 pe3yiabTar
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15

Ananus
KOHTPOJIBHOU
paboTsel. Pemenne
3azad.

yaeOHOMU
MaTeMaTHYECKOU
NEeITEeIbHOCTH

Texnonozuu: 310poBbecOepexKeHus, TPOOIEMHOTO 00yueHus, TP PepeHITPOBAHHOTO MOX01a B 00YUECHHH, TIeIaroTuKa COTpyIHUYECTBA,

KOMMYHHKAIIMOHHBIC TEXHOJIOTHHN

3.Mertoa koopauHnat. 11 yacos

16

Paznoxxenne
BEKTOpaA I10 IBYM
HCKOJ'IJ'II/IHeapHI)IM
BEKTOPAM.

17

Koopannatsr
BEKTOpA.

18

[Ipocreitmme
3a/1aui B
KOOpJIMHATaXx.

19

[Ipocreitmme
3a/laud B
KOOpJIMHATaXx.

20

Pemrenue 3agau
METOI0M
KOOP/IMHAT.

21

YpaBHeHue
OKPY>KHOCTH.

22

YpaBHeHue
MPSIMOM.

23

Pemenue 3amay.

MO3HAKOMUTH C
HCHOJIb30BaHHE
M BEKTOPOB U
MeToaa
KOOpAUHAT IpU
pelieHuun
reoMeTpUYeCcKHU
X 3a7a4, y4uTh
MIPUMEHSITh
BEKTOPBI K
PELICHHUIO

TTOHSATHE
KOOpJIUHAT
BEKTOpa;

JeMMa B TeopeMa
0 Pa3JIOKEHUHU
BEKTOpa T10 JIBYM
HEKOJUTHHEAPHBIM
BEKTOPaM;

paBHiIa
JNEUCTBUI HAX
BEKTOpPAMH C
3aJJaHHBIMH
KOOPJIWHATAMHU;

TIOHSTUE paJInyC-
BEKTOpA TOYKH;

(hopmyIb
KOOpJUHAT
BEKTOpA Yepes
KOOP/IMHATBI €T0
KOHIIA M HaJaa,

packiabBaTh
BEKTOP I10 JIBYM
HEKOJUTHHEAPHBI
M BEKTOPaM;
HAXOIUTH
KOOPJIUHATHI
BEKTOPA,
BBITOJIHATH
NEUCTBHUS HAL
BEKTOPAMHU,
3aJaHHBIMU
KOOPJUHATAMH;
penaTh
MPOCTEUIINE
3aJa4d B
KOOPJUHATAX U
HCII0IL30BaTh UX
MIPU PEIICHUH
0oJ1ee CIIOKHBIX
3a1a4;

YuurteiBaTh
pa3JIM4YHbIE MHEHUS
Y CTPEMUTHCS K
KOOpJIWHALINU
Pa3JIMYHBIX TO3UIUN
B COTPYJHUYECTBE.

KonTponupoBats
JIEWCTBUA MapTHEpA.

Y4UTHIBaTh MPABUIIO
B [JJAHUPOBAHUU U
KOHTpOJIe criocoba
peuienusi. BHocuth
Heo0X0AUMBIE
KOPPEKTUBHI B
JeCTBHE MOCIIE ero
3aBepIICHHS Ha
OCHOBE yué€Ta
XapaxkTepa

HCIOJIL30BaTh
pHOOpEeTEHHbBIE
3HAHUS U YMEHHUSI B
MPAKTUYECKOU
JIeITEIbHOCTH U
IOBCEIHEBHOM KU3HU
JUTSL MOJCTTUPOBAHUS
MPaKTUYECKUX
CUTYyallui 1
HCCIIC0BaHUs
MTOCTPOCHHBIX
MOJEIIEN C
HCI0JIb30BaHUEM
armapara reoMeTpun

dbopMupoBaHHe
OTBETCTBEHHOTO
OTHOILICHUS K YYCHHIO,
TOTOBHOCTHU U
CIIOCOOHOCTH
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24

Pemenue 3a1au.

KOOpAHUHAT
CepeHbI OTpe3Ka,
JJIMHBI BEKTOpa U
PaCCTOAHUA MCKIY
ABYMA TOYKaMU,
YpaBHEHU
OKPY>XKHOCTHU U
NpsAMOi1, oceit
KOOpJUHAT.

3aIMChIBaTh
YpaBHEHUS
MPSIMBIX U
OKpPY>KHOCTEH,
UCII0JIb30BAaTh
YpaBHEHUS MPU
pELICHNH 3a/1a4;
CTPOUTH
OKPY>KHOCTH U
MpsIMbIE,
3a/1aHHbIE
YpaBHEHUSIMH.

CIEJIAaHHBIX OIINOOK.

Bnagers o6mum
PUEMOM pELICHUSA
3aaad. [IpoBoants
CpaBHEHHE,
Cepualuio u
KJ1acCUu(UKAIUIO 110
3aJJaHHBIM
KPUTEPUSIM.

00ydJaronmxcs K
CaMOPAa3BHUTHIO H
caM000pa3oBaHMIO HA
OCHOBE MOTHBAIINH K
00y4YeHHIO U
MO3HAHUIO, BEIOOPY
NaJIbHEUIIIETO
o0pa3zoBaHus Ha Oa3e
OPHUEHTUPOBKH B MHPE
npodeccuit u
poheCCHOHATBHBIX
MPEANOYTEHUH,
O0CO3HAHHOMY
MIOCTPOEHHUIO
VHIUBUyJIbHOU
00pa3zoBaTebHON
TPACKTOPHUU C YIETOM
YCTOMYUBBIX
MO3HABATEJIbHBIX
HUHTEPECOB

25

KonTpoabHast
pabora Ne2 mo
Teme «MeToq
KOOPANHAT»

26

Ananus
KOHTPOJIBHOM
paboTsl. Perenue
3a/a4.

yMeHHE
KOHTPOJINPOBATH
IPOLIECC U Pe3yNbTaT
yueOHOM
MaTeMaTH4ecKou
JEeATEIIHOCTH

Texnonozuu: 310poBbecOepexenns, MMpHepeHIUPOBaHHOTO MOAX0Ja B 00y4EeHHH, TO3TAITHOTO (POPMUPOBAHHS YMCTBEHHOTO AEHCTBUS, KOMMYHHUKALIMOHHBIE
TEXHOJIOTUU
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4.CooTHOLIEHHME MY CTOPOHAMH M YIJIaMHU TpeyrojibHuka. CkajsipHoe Npou3Be/ieHue BeKTOpPoB. 15 yacoB

27 | Cunyc, KocuHyc,
TaHI'€HC yIJa.

og | Cunyc, kocunyc,
TaHT'€HC yrJa.

o9 | Cunyc, KocuHyc,
TaHT'€HC yrJa.
Teopema o

30 | momanu
TPEYroJbHUKA.

31 TeopeMa cuHyCOB
1 KOCHHYCOB.

32 Pemenue
TPEYTrOJIbHUKOB.

33 | Pemenne
TPEYTrOJIbHUKOB.

34 | U3mepurenbhbie
paboTEHI.

35 Pemenue 3amauy.
CkansipHoe

36 MIPOU3BE/ICHUE
BEKTOPOB.
CkansipHoe

37 MIPOU3BE/ICHUE B
KOOpAMHATaXx.
IIpumenenue

38 | CKalApHOIo

MMPOU3BCACHUS K
PCHICHUIO 3a4a4.

MMO3HAKOMUTh
yydaumxcs ¢
OCHOBHBIMH
IrOpUTMaMHu
pelieHus
MIPOU3BOJILHBIX

TPEYTrOJIbHUKOB.

HIOHSATHS CHHYCA,

KOCHHYCa U
TaHTeHca JUIs
yrios ot 0° 10
180°;

OCHOBHOE
TPUTOHOMETPHYEC
KO€ TOXJIECTBO;

(hopmyIibt
MIPUBEICHHS,

dbopmMyIbl 115t
BBIYMCIICHUS
KOOpAHMHAT TOYKH;

COOTHOIIICHUS
MEX]Ly CTOPOHAMHU
U yriamu

TPEyroJibHUKA:

TeopeMa o
TUTOTIA M
TPEYroJIbHUKA;

TEOPEMBI CHHYCOB
Y KOCUHYCOB H
U3MEPUTEITbHBIC
paboTHI,
OCHOBAHHBIC Ha
UCIIOJIb30BaHUH
THUX

TEOpeM;

O0BACHATH, YTO
TaKOe yroj
MEXTY
BEKTOPaMH,
MPUMECHSITH
CKaJsIpHOE
MIPOU3BE/ICHUC
BEKTOPOB ITPHU
pelIcHIH
TFCOMETPHUICCKUX
3a/1a4.
CTPOUTH YTJIbI,
MMPUMCHSTh
TPUTOHOMETPH
YEeCKUM
anmapatr  npu
peIIeHUH
3ajad,
BBIYHUCIISATH
KOOPIUHATHI
TOYKH C
MTOMOIIBIO
CHHYCA,
KOCHHYCa u
TaHTeHCa YIJIa;

BBIYUCIIATH
miomanab

YuuTeIBaTh pazHble
MHEHMUS U
CTPEMHUTHCA K
KOOpJIWHALINU
Pa3IMYHBIX MO3ULUN
B COTPYAHUYECTBE.

Braocutnb
HEOOXOIUMBbIE
KOPPEKTHUBHI B
IOEWCTBUE MOCIIE
€ro 3aBepuICHUS
Ha OCHOBE y4éTa
Xapakrepa
CIIeTaHHBIX
OIIINOOK.

Bnagers o01mum
OpUEMOM
pelleHus 3a/1a4.
OpueHTUpOBaThCs
Ha pazHooOpaszue
Cc1Ioco00B
pelleHus 3a/1a4.

dbopmupoBanue
KOMMYHUKAaTUBHOM
KOMITETEHTHOCTH B
OOIICHNHY U
COTPYTHUYECTBE CO
CBEPCTHHKAMH,
CTapIIUMU H
MJIQIITAMH B
00pa3oBaTebHOM,
00IIIeECTBEHHO
MOJIe3HOH, yaeOHO-
HICCIICIOBATEIIBCKOM,
TBOPUYECKOHN U IPYrUx
BUJIAX JAESTEIbHOCTH

YMEHHE SICHO, TOYHO,
rPaMOTHO U3JIarath
CBOU MBICJIH B YCTHOM
Y MUCBbMEHHOM peuH,
MOHUMATh CMBICIT
MOCTaBJICHHOM 3aJ]1auH,
BBICTpanuBaTh
apryMeHTaluIo,
MPUBOJIUTH IPUMEPHI
U KOHTPIIPUMEPHI

HCII0JIb30BaTh
npruoOpeTeHHbIe
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Pemenue 3anau. oTpe/iesieHue TPEYroJibHUKA 110 3HaHUS U YMEHUSI B
CKaJISIPHOTO JBYM CTOpPOHam MPaKTUYECKON
MIPOU3BEICHUS U YIIIy MEXIy JIeSITeTbHOCTH U
BEKTOPOB; HUMU, MMOBCETHEBHOM KU3HU
yCII0BUE pemiarb JUTSL MOJACTIMPOBAHUS
MEPIEHIUKYIISIPHO | TPEYTOJILHUKH. MPaKTUYECKUX
CTH HEHYJIEBBIX CUTYyaluil u
39 BEKTOPOB; UCCIJIEIOBAHUS
BBIpOKCHHUE MTOCTPOCHHBIX
CKQJISIPHOTO MOJIETIEH C
MIPON3BEICHHS B HCII0JIb30BAHNEM
KOOpJIMHATaX U €ro anmnapara reoMeTpun
CBOIICTBA.
METOIbI PEIICHUS
TPEYroJbHUKOB.
KonTpoabHast
padora Ne3 mo
TEMe
«CooTHOLIEHHE
yMeHUue
MEXKIY
40 KOHTPOJINPOBATh
CTOPOHAMH U
MIPOLIECC U PE3yNbTaT
yrjiamu o
yueOHOM
TPeyroJbHUKA. .
MaTeMaTHUYeCKOU
CkauasipHoe
JIeATEIbHOCTH
Npou3BeJeHue
BEKTOPOB.»
Ananus
41 | KOHTPOJILHOM

paboTsl. Perenue
3a/ad.
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Texnonozcuu: 370pOBbeCOCPEIKEHIS, TMIHOCTHO-OPHEHTUPOBAHHOTO O0YYEHUS, Pa3BUBAIOIIETO O0YUYEHUS, EJarornka COTPYIHUIECTBA, KOMMYHHKAIIHOHHBIE

TEXHOJIOTUHU
5. JlinHa OKpPY:KHOCTH M IJIOmWAAb Kpyra. 11 yacos
42 | llpaBuiibHEIH oTipesieNieHne opmupoBaHue
MHOT'OYyTOJIbHHK. MPaBUIBLHOTO BBIYUCIATH KOMMYHUKATUBHOMN
Oxpy*HOCTB, MHOTOYTOJIbHUKA; | TUIOIIAJAH U KOMIIETEHTHOCTH B
ONHMCaHHAsA OKOJIO TEOPEMBI 00 CTOPOHBI OOIICHNH U
NpaBHJIBHOTO OKPYXHOCTH, MPaBUITbHBIX COTPY/JHHYECTBE CO
43 MHOT'OYI'OJIbHUKA 1 OIIMCAaHHOM OKOJIO | MHOTOYroibHUKO | KoHTposmmpoBaTh CBEpPCTHHKaMU,
BIIMCaHHAA B MPaBUIBLHOTO B, PaJINyCOB JIEWCTBUA MapTHEPA. | CTApUIMMH U
NpaBUJIBHBIN MHOTOYIOJIbHUKA, | BOUCAHHBIX U MIaIIMH B
MHOT'OYT'OJIbHUK. U OKPYXHOCTH, ONMCAHHBIX YuureiBaTh 00pa3oBaTebHOM,
i(l)fggrgz I/JllsJIm PACTIHPHTS - Bl'H/IcaHHOI‘/:I’ B OKpPY>KHOCTEW; OpaBUIO B 06H1€CTBf:HHO
ot CHCTEMATH3HPOBA 11;[4];){2:)]?2J‘IBHHPI ' CTPOUTH IJIAHUPOBAHUU I% MOJIE3HOH, yueOHO :
T SHAHUS YT OJIbHUK; IIpaBUJIbHBIE KOHTpOJIE CIioco0a | UCCIEeN0BaTENbCKOM,
44 iﬁ){iilgl;gixmxa, yaammxes 06 B(Eﬁfpﬁgnim MHOTOYTOJLHUKH | PEIICHHUSI. TBOPYECKOHN M APYTUX
OKPYKHOCTSIX M yriaa, | ¢ MIOMOUIbIO BHJIaX JIEATEIbHOCTU
€ro CTOpOHBI X MHOTOYTOMbHIKax | IO 1 UPKYIIS U Bnaners o6mum
pannyca CTOPOHBI JIMHEWKY; OpUEMOM YMEHHUE SICHO, TOYHO,
BIIMCAHHOM IIPaBUJILHOI'O BBIYUCIIITH peueHus 3aaaq. I'paMOTHO H3Jiarathb
OKPYXHOCTH. MHOTOYTI'OJIbHUKA U | JJIUHY Ctpouth pedyeBo€ | CBOU MBICIU B YCTHOU
45 Pemrenne 3amaq. paguyca OKPY>KHOCTH, BBICKA3bIBAHUEC B U NIICbMEHHON PEYH,
46 | Mdnmna BIIMCAaHHOU B . JUIMHY JyTH yetHon u NOHUMATH CMBICIL
OKPYXKHOCTH. HEro OKPYKHOCTH; | OKPYKHOCTH; MMCbMEHHOU MOCTaBJICHHOM 3a7a4u,
47 | Pewenue 3anau. (hopMyIbl ITUHBL | BEIYUCTATH dbopwme. BBICTPaUBaTh
OKPYXHOCTHU U IJIOLIAb Kpyra apryMeHTaluIo,
48 KHHOHlaHB Kpyraun JIyTU OKPYXKHOCTH; | U KPYTOBOTO MPUBOJUTH IPUMEPHI
PYroBOro (hopmyIbt CeKTopa. 1 KOHTPIPUMEPHI
CEKTOpA. IJIOIIAJAH Kpyra U
49 | Pemenwue 3a1ay.

KPYrOBOTO CEKTOpa

HCIIOJIB30BaTh
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Pemenue 3a1au.

IpUOOpEeTEHHbBIE
3HaHUS U YMEHUSI B
MPAKTUYECKOU
JIeSITeIbHOCTH U
MOBCEHEBHOM KU3HU
JUTST MOJICTTUPOBAHUS

MPAKTUYECKHUX
CUTYyalluil U
>0 HCCIIEIOBaHUSA
MOCTPOEHHBIX
MOJIENEN C
HCTIOJIb30BAHUEM
armapara reoMeTpun
KonTpoabHast
pabota Ne4 no YMEHHE
51 | reme «Tuna KOHTPOJINPOBATh
OKPYKHOCTH U Hpouecci M pe3yJibTaT
IJIOIIA/Ab KPYra» y4eOHOM )
Ananmus MaTeMaTu4eCcKoun
52 | KOHTPOJbHOU ACATCIbHOCTH

paboTsl. Pemenue
3ajau.

Texnonozuu: 3n10poBhecOepekenus, AMPPepeHIuPOBAHHOTO MOIX0Aa B 00yUYeHUH, TOITATHOTO (POPMUPOBAHUS YMCTBEHHBIX JCUCTBUMN, UCCIIEIOBATEIHCKOM
JeSITEIbHOCTH, CAMOJIMarHOCTUKH, KOMMYHUKAIIMOHHBIE TEXHOJIOTUU

6. {Bu:kenus. 10 yacos

53

Ilonarne
JIBYDKEHU.

ITozHakoMuThH
y4auuxcs ¢

Omnpenenenue
JNBIDKEHUS U €0 | UTO TaKkoe

OOBSACHSTD,

HCII0JIb30BaTh
npruoOpeTeHHbIe
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54 CsoiicTBa
JIBIDKECHUH.

55 Pemenue 3amau.
56 | [lapamnenbHbrit
TIEPEHOC.

57 | IloBopor.
58 Pemenne 3amau.
59 Pemenne 3amau.

HOHSITHEM
OBMKCHHS M €TI0
CBOMCTBaMH, C
OCHOBHBIMH
BUJIaMU
BIKEHUM, CO
B3aMOOTHOIIIE
HUSAMU
HaJIOXCHUU U

CBOMCTBA;
OPUMEPHI
ABUXKCHUA:
oceBas u
LIEHTpaJIbHAas
CUMMETpPHUH,
napauieabHbIN
MEPEHOC U
MOBOPOT;

oToOpakeHue
IUIOCKOCTH Ha
ce0s;

CTPOUTH
o0passl puryp
pu
CUMMETPHUSIX,
rmapauieIbHOM
TepeHoce u

KoHTtposmmpoBaTh
JICHCTBHS IapTHEpA.

Y4uureIBaTh
MIpaBUJIO B
IJIAHUPOBAHUU U
KOHTpoOJIe cnocoda
peuieHus.

3HaHUS U YMEHUSI B
MPAKTUYECKOU
JIeSITeTbHOCTH U
MOBCEHEBHOM KU3HU
JUIS. MOJIETTMPOBAHHUS
MPaKTUYECKUX
CUTyaluil u
HCCIIEIOBaHUSA
MTOCTPOCHHBIX
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60

Pemenue 3a1au.

JOBVKCHUM.

IpY ABUKEHUU
nrobas purypa
IIEPEXOIUT B
paBHYIO €1
¢urypy;
SKBUBAJIECHTHOCT
b NOHSITUN
HaJIOKEHUS U
JIBUKEHU S

MOBOPOTE;
peuiath
3a7a4dm C
NPUMEHEHUEM
JOBVKCHUM.

Bnaners o6mum
puéMoOM
pemeHus 3aaad4.
Ctpouts peueBoe
BBICKa3bIBaHUE B
YCTHOU U
NUChMEHHOU

dbopme.

MOJEIIEN ¢
UCIIOJIL30BAaHUEM
armapara reoMeTpun

dbopmupoBanue
OTBETCTBCHHOTO
OTHONICHHUS K YICHUIO,
TOTOBHOCTH U
CIOCOOHOCTH
00ydJaronuxcs K
CaMOPAa3BHUTHIO H
caM000pa3oBaHMIO Ha
OCHOBE MOTHBAIIHH K
00y4YeHHIO U
MMO3HAHMIO, BEIOOPY
NaJIbHEUIIETO
oOpaszoBaHus Ha Oa3e
OPUEHTUPOBKH B MUPE
npodeccuii u
npodeccnoHamIbHBIX
MPEANOYTEHUH,
OCO3HAaHHOMY
MIOCTPOCHHUIO
WHJIUBUIyJIbHOU
00pa3oBaTenbHON
TPACKTOPHUU C YUETOM
YCTOMYMBBIX
MO3HABATEJIBHBIX
WHTEPECOB
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KoHnTpoJubHas

61 | padora NeS mo
Teme
«JIBHIKEHUSD)
Ananus

62 | KOHTPOJBHON

pabotsl. Pemenue
3ajad.

YMEHHE
KOHTPOJIUPOBATH
MPOLECC U PE3yIbTAT
yaeOHOMU
MaTeMaTUYeCKOi
JIeSITETLHOCTH

Texnonozuu: 310poBbecOepekenHus, AMPPepeHIuPOBAHHOTO MOIX0Aa B 00y4€HUH, TO3TATHOTO (POPMUPOBAHUS YMCTBEHHBIX JAEHCTBUMN, HCCIIEN0BATEIbCKOM
JESITETHHOCTH, CAMOIUArHOCTUKH, KOMMYHHKAIIMOHHBIE TEXHOJIOTHU

7. IloBTOpeHue. 6 yacos

63 Pemrenue 3agad Ha
TTOBTOPCHHUE.

64 Pemrenue 3agau Ha
TMOBTOPEHHUE.

65 Pemrenue 3agau Ha
TMOBTOPEHHUE.

66 Pemrenue 3agau Ha
IMOBTOPEHHUE.

67 Pemenne 3amag Ha
MMOBTOPEHHUE.

IToBTOpEHME,
0000111eHHE U
cucTreMaTru3anus
3HAHUWM, YMEHUM
W HaBBIKOB 3a
KypC Fr€OMEeTpUu
9 knacca.
IToaroroBka x
oro.

OTBEYaTh Ha
BOITPOCHI TIO
U3YYEHHBIM B
TE€YEeHHE rojia
TeMawm,
MPUMEHSTH BCE
U3yYEHHbIE
TEOPEMBI IPU
pelleHny 3ajady,
pemiarb

YuuThIBaTh pa3HbIe
MHEHHUSI U
CTPEMHUTHCS K
KOOpIMHAIINH
Pa3IMYHBIX TO3UIIUN
B COTPYJIHUYECTBE.
Ciymarte Ipyrux,
IBITAThCS

HCIOJIL30BaTh
pHOOpEeTEHHbBIE
3HAHUS U YMCHHUSI B
MPaKTUYECKOU
JIeITEIbHOCTH U
IIOBCEIHEBHOM KU3HU
JUTSL MOJCTTUPOBAHUS
MPaKTUYECKUX
CUTYallU 1
HCCIIE0BaHUs
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68

Pemenue 3a1ay Ha
IIOBTOPEHHE.

TECTOBBIE
3aaHus
06azoBoro
YPOBHH,
peniarh 3a1aun
ITOBBIIIICHHOTO
YPOBHA
CTI0KHOCTH.

MIPUHUMATH JPYTYIO
TOYKY 3pEHHUS, OBITh
FOTOBBIM U3MEHHUTH
CBOIO TOYKY 3PEHHS.
OcytecTBiIsITh
WTOTOBBIN U
TTOIITarOBLIN
KOHTPOJIb 10
pe3yJbTary.
Brocuts
HEOOXOIUMBIE
KOPPEKTUBHI B
JIENCTBHE TIOCTIE €TO
3aBEpUICHUS Ha
OCHOBE y4éTa
Xapakrepa

CIEJTaHHBIX OIINOOK.

IIpoBoauTh
CpaBHEHHE,
cepualuio u
KJIaCCU(PUKAIUIO TIO
3aJJaHHBIM
KPUTEPUSIM.
AHanu3upoBaTh
YCIIOBUSA U
TpeOoBaHus 3a1a4.

MTOCTPOCHHBIX
MOJIEJIEN C
HCII0JIb30BaHUEM
amnmapara reoMeTpHUr
dbopmupoBanue
OTBETCTBCHHOTO
OTHONICHHUS K YICHUIO,
TOTOBHOCTH U
CIOCOOHOCTH
00yJaronuxcs K
CaMOPAa3BHUTHIO
caM000pa3oBaHMIO Ha
OCHOBE MOTHBAIIHH K
00y4eHHIO 1
MMO3HAHMIO, BIOOPY
NaJIbHEUIIIETO
o0Opa3zoBaHus Ha Oa3e
OPUEHTUPOBKH B MUPE
npodeccuii u
npodeccnoHambHBIX
MPEANOYTEHUH,
OCO3HAaHHOMY
MIOCTPOCHHUIO
WHJIUBUIyJIbHOU
00pa3oBaTenbHON
TPACKTOPHUU C YUETOM
YCTOMYMBBIX
MO3HABATENbHBIX
WHTEPECOB

Texunonozuu: 3HOpOBLCC6CpC)KeHI/IH, I[I/I(I)(I)epeHLII/IpOBaHHOFO rnoaxona, rneaaroruka COTpyaJHn4eCcTBa, CaMOJUAarnHoCTUKU U CaMOKOPPCKINHN
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COI'IACOBAHO.
IIporokoua 3acenanus HIMO y4uTesneil MaTeMaTUKHU
Ne oT

COI'JIACOBAHO.
3am. qupekrtopa no YBP
C.B. Cenuna

aarTra

35



	 доносить свою позицию до других: оформлять свою мысль в устной и письменной речи (на уровне предложения или небольшого текста);
	 слушать и понимать речь других;
	 выразительно читать и пересказывать текст;
	 вступать в беседу на уроке и в жизни;
	 совместно договариваться о правилах общения и поведения в школе и следовать им;
	 учиться выполнять различные роли в группе (лидера, исполнителя, критика).
	Количество часов:
	- в неделю: 2
	Плановых контрольных уроков-5.

