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TlosicHuTEIBLHASA 3aIMCKA

Pabouas mporpamma mo reomerpuu uis 9 Kilacca cocTtaBiieHa Ha ocHOBe DenepalbHOrO rocylapCTBEHHOIO 00pa30oBaTeIbHOTO CTaHIApTa
(®I'OC) u TpeboBanuii Kk pe3yibTaTraM OCHOBHOrO obOmiero oOpaszoBanwus, npeactraBieHHbx B @I'OC. B IIporpamme mpemycMOTpEHBI pa3BHUTHE BCEX
0603HaueHHBIX B PI'OC 0CHOBHBIX BUIOB JICITEILHOCTH YUEHHUKOB M BBIMOJHEHHUE 1eJei 1 3aaa4, moctaBiaeHHbIX OI'OC.

[Tporpamma pa3paboTaHa Ha OCHOBE CIEAYIOLUIUX HOPMAaTUBHBIX JOKYMEHTOB U METOJIMYECKUX MAaTEPHUAJIOB:

@DenepalibHbIl TOCYAAPCTBEHHBIM 00pa30BaTEeNbHBIM CTAaHAAPT OCHOBHOIO OOIIEro 0Opa3oBaHUS, YTBEPKIACHHBINH NpuKa3oM MUHHCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoit @enepanun ot «17» nekadps 2010 r. Ne 1897;

®denepalibHbIN 3aK0H 00 00pazoBanuu B Poccuiickoit @eneparyu Ne 273-D3 ot 29.12.2012;

@DenepanbHbIi IepeueHb YIeOHHUKOB, YTBEPKIEH pruKa3oM MuHuCTepcTBa 0O0pa3zoBanus U Hayku Poccuiickoit deneparu ot 31 mapra 2014 r.
No 253 «O06 yrtBepxkaeHuu (enepanbHOro MepeyHsi y4eOHHMKOB, PEKOMEHJOBAHHBIX K MCIOJB30BAHUIO TPH peaTU3allud HWMEIOIINX aKKPEIUTAIUIO
00pa30BaTeNbHBIX TPOrPaMM HauaIbHOTO 00IIEro, OCHOBHOTO 00IIET0, CpeaHero oomero oopasoBanus» ¢ uameHeHusMu ot 08.06.2015 r.;

[Tporpammel 061eoOpa3zoBaTenbHbIX yupexaeHuil. ['eomerpus 7-9 knaccel. CoctaButens: bypmuctposa T.A., M.: Ilpocsemienune, 2014 r.

[Iporpamma cooTBeTcTBYeT yueOHUKY ['eomerpust 7 — 9. Yuebuuk ans oOuieodpazoBarenbHbix yupexaenuid. / JI.C. AtanacsH, B.®D. byry3os,
C.b. Kagomues, 3.I.ITo3nsk, U.W. FOnuna. / M.: [Ipocsemenue, 2014.

Jannast pabouasi mporpaMmMa IIOJTHOCTBIO OTpaxkaeT 0a30BBI ypOBEHb MOJTOTOBKM IIKOJBHHUKOB IO paslienaM mporpamMmbl. B mporecce
00ydYeHUs ydalrecs OBJIa/ICBAIOT YMEHUSMHU O0IICYyIeOHOT0 XapaKTepa, pa3HOOOpa3HBIME CITIOCO0AMHU JICATEIIBHOCTH, IIPUOOPETAIOT OIIBIT:
— IJJAHUPOBAHUS U OCYIIECTBJICHUS aITOPUTMUYECKON 1€ATEbHOCTH, BBINOJHEHUS 3aIaHHBIX U KOHCTPYUPOBAHUSI HOBBIX aJITOPUTMOB;
— pemieHus pa3HOOOpa3HBIX KIACCOB 33]a4 U3 Pa3TUYHBIX pa3esioB Kypca, B TOM YHCIe 3a/1a4, TPEOYIOUINX MOUCKA MMYTH B CIIOCOOOB PEIICHNUS;
— HCCIENO0BATENIbCKOM NeITeIbHOCTH, PAa3BUTHS UJIEH, TPOBEICHHS SKCIIEPUMEHTOB, 0000IIIEHNUS,
— TIOCTaHOBKHU U ()OPMYTUPOBAHUS HOBBIX 3a7a4;
— [CHOT0, TOYHOT'0, TPAMOTHOTI'O M3JI0KEHUSI CBOMX MBICJIEH B YCTHON M MUCbMEHHOW peyH,
— HCIOJB30BAaHUSI PA3JIMYHBIX SA3BIKOB MATEMATUKH (CJIOBECHOTO, CAMBOJIMYECKOTO, Tpa)uuecKoro),
— cBOOOJIHOTO Mepexo/ia C OJTHOTO A3BbIKA HA APYTOM JJI WIUTIOCTPAIIUU, HHTEPIIPETAIlMU, apTyMEHTAIIMU U J0Ka3aTeIbCTBRA;
— TpOBEICHHS JI0Ka3aTeIbHBIX PACCYKIACHUM, apryMEeHTAllUU, BBIIBI)KEHHUS TUTIOTE3 U UX 00OCHOBAHUS;
— TIOMCKa, CHCTeMaTH3alluM, aHan3a W KiacCHuUKauu WH(OpMAIUU, WCIIONB30BaHUS Pa3HOOOpa3HBIX WH()OPMAIMOHHBIX WCTOYHHKOB, BKITIOYAs
yueOHYIO U CIIPABOYHYIO TUTEPATYPY, COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHH.



Lenn u 3aga4n o0y4yeHus

B xome oOyuenust momyns «l'eoMeTpum» IO JaHHOW MpOrpaMMe C HWCIOJIb30BAHMEM Y4YeOHHMKA W METOAMYECKOTO TMOCOOWS IS yUUTEIs,
pemaroTes cjeayromme 3a1a4u:

— CHCTEeMaTH4eCKOE M3Y4YCHHE CBOMCTB Fr€OMETPUUECKUX (PUTYp HA MIIOCKOCTH;

— (QopMHpoBaHHE NPOCTPAHCTBEHHBIX IMPEACTABICHUHN; PA3BUTHE JIOTMUECKOIO MBIIIIEHUS M IOArOTOBKA ammapara A H3Y4EHHUS CMEKHBIX
TUcHUIUIAH (pU3KKa, YepueHue U Ap.) U Kypca CTEpeOMETPUH B CTAapIIUX Kiaccax;

— OBJAJIeHHE KOHKPETHBIMU 3HAaHUSAMU HEOOXOUMBIMHU JUI IPUMEHEHUS B IPAKTUYECKOH J1€ATEIbHOCTH.

Lenu odyuenusn:

B nanpaenenuu 1uuHoCmno20 pazeumus:
— DPa3BUTHE JIOTUYECKOTO U KPUTUUECKOT'O MBIIUIEHUS, KYIbTYPbl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
— (QopMHpOBaHHE y YyYAIIUXCS HHTEJUICKTYyalbHOH YECTHOCTH W OOBEKTUBHOCTH, CIHOCOOHOCTH K MPEOJOJICHHIO MBICIHTEIBHBIX CTEPEOTHIIOB,
BBITEKAIONINX U3 OOBIJICHHOTO OIIBITA,
— BOCIHTAaHHE KaYECTB JIMYHOCTHU, 00ECTIEUNBAIOLINX COLIMATIBHYIO MOOMIIBHOCTbD, CIOCOOHOCTh IPUHUMATh CAMOCTOSITEIIbHBIE PELLICHUS;
— (opMHpoBaHUE KaueCTB MBIIUICHHUS, HEOOXOIMMBIX /IS aJallTAllii B COBPEMEHHOM MH()OPMAIIHOHHOM OOIIIECTBE;
— pa3BUTHE MHTEpECA K MAaTEMaTUYECKOMY TBOPUYECTBY M MATEMAaTUYECKUX CIIOCOOHOCTEH.
B memanpeomemnom nanpaenenuu:
— (QopmupoBaHUE MPEACTaBIECHUI O MaTeMaTHKE KaK 4acTH OOIEYeTOBEYECKON KYJIbTYphl, O 3HAYMMOCTH MaTeMaTUKU B PAa3BUTUU LMBUIM3ALMU U
COBPEMEHHOI'0 00IIeCTBa;
— pa3BUTHE NPEJCTABIECHUN O MaTeMaTHKe Kak (opMe ONMUCAaHUS U METOJIe MO3HAHUS JACHCTBUTENBHOCTH, CO3/IaHUE YCIOBHM A MPHOOpEeTeHUs
MEPBOHAYAJILHOTO OIbITa MAaTEMaTHUECKOT0 MOJIETUPOBAHUS;
— (QopmupoBaHue OOIIMX CHOCOOOB MHTEICKTYalbHON AEATENbHOCTH, XapaKTEpPHBIX A MAaTEeMaTUKU U SBISIONIMXCS OCHOBOM IMO3HABATEIbHON
KYJIbTYpbI, 3HAUUMOMH JIJIs1 pa3InyHbIX cpep 4eT0BEeUeCKOH 1eITeIbHOCTH.
B npeomemmnom nanpagnenuu:
— OBJIAJICHME MAaTeMaTUYECKUMHU 3HAHUAMHU M YMEHUSMH, HEOOXOJUMBIMU JUIsl TPOAODKEHHUS OOy4deHHMs] B CTapllied IIKOJIE€ WM HWHBIX
0011e00pa30BaTEIbHBIX YUPEKACHUIX, U3YUEHUSI CMEKHBIX JTUCIUIUINH, IPUMEHEHHS B TOBCETHEBHOM KU3HU;
— co3gaHue (yHOAMeHTa Ui MaTeMaTH4eCKOro pa3BUTUS, (OPMHPOBAHUS MEXAaHU3MOB MBIIIICHHUS, XapaKTepHBIX IS MaTeMaTHYecKOU
JESATEBHOCTH.



O01mas xapakTepucTuKa yueOHOro npeamera

TI'eomempusa — OJMH U3 BOXHEHIINX KOMIIOHEHTOB MaTeMaTUYECKOTr0 00pa3oBaHus, HEOOXOAUMBIN Ui MPUOOpPETEHUSI KOHKPETHBIX 3HAHUM O
IPOCTPAHCTBE M MPAKTUYECKH 3HAYMMBIX YMEHMH, ()OPMHUPOBAHUS SI3bIKA OMUCAHHUS OOBEKTOB OKPYXKAIOIIEro MHpa, JJISi PAa3BUTHUS MPOCTPAHCTBEHHOTO
BOOOpa)KEHUSI U MHTYHUIIMH, MaTEMaTHUYEeCKON KYJIbTYpHBI, Ui 3CTETHUYECKOro BocIHUTaHus oOydaromuxcs. V3yueHue reoMeTpu BHOCUT BKIJIAJl B pa3BUTHE
JJOrM4€CKOro MbIIJICHUS, B q)OpMI/IpOBaHI/Ie IIOHATHUA JOKA3aTCIbCTBA.

Takum o0pa3om, B X0/1e OCBOCHHSI COACPKAHUS Kypca yJalluecs MoJy4yaloT BOZMOXHOCTD:

— Pa3BUThb MNPEACTABJICHHUC O YUCIIC U POJIHU BBIUHCIICHUH B YEJIOBEUYCCKOM IIPAaKTUKC, C(bOpMI/IpOBaTB MPAKTUYCCKUC HABBIKH BBINIOJHCHUSA YCTHBIX,
IIACbMEHHBIX, THCTPYMEHTAIbHbIX BBIYMCIICHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;

— DPa3BUTh MPOCTPAHCTBEHHBIE MPEJCTABICHUS U M300pa3uUTEIbHbIE YMEHHSI, OCBOUTH OCHOBHBIE ()aKThl U METOJbI MJIAHUMETPUHU, MO3HAKOMUTHCS C
MIPOCTEUIIMMHU NTPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBaMU;

— Pa3BUTh JIOTMYCCKOC MBINUJIICHHUEC U PpC€UYb — YMCHHA JIOTHYCCKU 000CHOBBIBATH CYXKIACHUA, MPOBOAUTL HECIOXHBIC CHUCTCMATHU3allUX, MMPHUBOJUTH
OpUMEPbl M KOHTPIPUMEPHI, WCIOJIB30BATh PA3NIUYHBIC S3BIKM MAaTEMATHKH (CIOBECHBIH, CHMBOJIMYECKHH, TpadUdecKuid) M WILTIOCTPALHH,
MHTEpIpPETALNH, APIYMEHTALIMH U JI0Ka3aTeNIbCTBA;

- C(bOpMPIpOBaTI) MMpeaACTaBJICHUA 06 HU3Yy4aCMbIX IMOHATHAX W METOJAX KakK BaYKHEHIITNX CpeaACTBAax MAaTeMaTU4YCCKOT'O MOACIIMPOBAHUA PCATIbHBIX
MPOLECCOB U SIBJICHUM.

B pesynprare ocBOCHHS Kypca T€OMETPHHM YyYallhecs MOJIy4aroT MpE/CTaBlieHHe 00 OCHOBHBIX (PUTypax Ha IJIOCKOCTH M HMX CBOMCTBAaX;
IPUOOPETAIOT HABBIKM T€OMETPHUUECKUX MOCTPOSHUH, HEOOXOIUMBIEC JI BBIMOJIHEHHS 4YacTO BCTpEYAIOMIMXCs rpaduueckux padoT, a TakKe HaBBIKH
M3MEPEHUS ¥ BRIUMCIICHUS JUIMH, YTIIOB, IPUMEHSIEMBIC JIJIsl PEIICHHs pa3HOOOPAa3HbIX TE€OMETPUUECKUX U MTPAKTUYECKUX 3a]1a4.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo denepampHOMY 0a3UCHOMY Y4eOHOMY TUIaHY TIporpaMMa paccyiTana Ha 68 yacoB (24aca B Hele0).

KonTtponbHbIX paboT — 6 4acoB, KOTOpBIE pacnpeAeieHbl M0 pa3jienaM cieayoumM odpasoM: «Bektops» 1 yac, «Meroa koopauHat» 1 yac,
«CoOTHOIIIEHNE MEXIY CTOpOHAMHM M YrjaMu TpeyrojibHuKa» | yac, «JlinHa OKpY)KHOCTH M IUIomans Kpyra» | uac, «/IBwxenusi» 1 wac u 1 4dac Ha
UTOTOBYIO KOHTPOJIbHYIO PaboTy

[TpomexyTouHasi arTecTanusi MIPOBOJUTCS B (JOPME TECTOB, CAMOCTOSITEIBHBIX, IPOBEPOUHBIX paOOT U MaTeMaTHYecKuX AUKTaHTOB (rmo 10 - 15
MHUHYT) B KOHIIE JIOTHYECKH 3aKOHYEHHBIX OJIOKOB yueOHOro Marepuaia. Y poBeHb 00y4eHUs — 0a30BbIM.



IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

JInuHOCTHBIE:

UCIIOJIb30BaHUE TPUOOPETEHHBIX 3HAHUM M yMEHHMH B MPAKTHYECKOH IEATENLHOCTH WM IOBCEIHEBHOW JKU3HM JUISI MOAEIMPOBAHUS MPAKTUYECKUX
CUTYaIlH U MCCIICTOBAHNUS IIOCTPOCHHBIX MOJIEINICH ¢ HCIOIb30BAaHUEM aIlllapaTa FTeOMETPHH;

¢dopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYyYaromMXCsl K CaMOpa3BUTHUIO U CaMOOOpa30BaHUIO HA
OCHOBE MOTHBALIMU K OOYUYEHHUIO U TIO3HAHUIO, BEIOOPY JTasIbHEHIIero o0pa3oBaHus Ha 6a3e OpUEHTUPOBKH B MUpPE Ipodeccuii 1 mpodhecCHoHaIbH bIX
IpEeANOYTEHUH, OCO3HAHHOMY ITOCTPOCHUIO HHUBUIYAILHON 00pa30BaTeIbHON TPACKTOPUH C YIETOM YCTOWYMBBIX TI03HABATEIbHBIX HHTEPECOB;
(dopMHpOBaHKE IETOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN NMPaKTHKH,
dopMupoBaHHe KOMMYHHMKATHBHOM KOMIICTEHTHOCTH B OOIICHHM U COTPYAHHYECTBE CO CBEPCTHHKAMH, CTapUIMMH W MJIaJIIAMH B
00pa3oBaTeNbHOMN, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-MCCIIeJ0BATEIbCKOM, TBOPUECKOM U APYTUX BUAAX JCATEILHOCTH;

yYMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIH B YCTHOW W NMUCBMEHHOW pEYH, MOHMMATh CMBICI MOCTABJICHHOW 3a/1aud, BHICTPAWBATh
apryMEHTAalLUIO0, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEDHI,

KPUTUYHOCTH MBIIIJICHHUS, yMEHHE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIEC BBICKA3bIBAaHHS, OTJINYATh THIIOTE3Y OT (aKTa;

KPEaTHBHOCTh MBIIUICHHS, HHUIIHATHBY, HAXO{YNBOCTh, aKTUBHOCTB IIPH PELICHUH F'€OMETPUYECKUX 33/1a4;

yMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YJbTAaT Yy4eOHOH MaTeMaTH4eCKOH A TeIbHOCTH,;

CIIOCOOHOCTH K SMOLMOHATILHOMY BOCIIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 33124, PEIICHH, PacCyKICHHH.

MeTtanpeaMeTHbIe:

B 9 xmacce na YpOKax reoMEeTpruHr, KaKk U Ha BCCX IPCIAMCTAX, 6y,HeT MpoOaOJI’KCHA pa60Ta Mo Pa3BUTHIO OCHOB YUTATEIbCKOM KOMIIETEHIIUH.

O6y‘IaIOHII/ICC$I OBJIAACIOT YTCHUCM KaK CpPCIACTBOM OCYIICCTBJIICHHA CBOHX JaTbHEHINNX IIJIAHOB: MMPOAOIZKCHU A O6pa3OBaHI/I$I u CaMOO6pa3OBaHI/I$I,
OCO3HAaHHOT'0 IIJIaHUPOBAHUSA CBOCTO AKTYAJIbHOI'O U IICPCIICKTUBHOTO KpYyra YTCHU.

[Tpu m3yueHuu reoMeTpur oOydarolIUeCs] YCOBEPIIEHCTBYIOT MPUOOPETEHHBIE HAaBBIKU pabOThl ¢ MHpopManueil 1 monoaHaT ux. OHU cMOTyT

pa6OTaTI> C TCKCTaMHu, Hp606paSOBBIBaTB U UHTCPHPCTUPOBATH COACPKAIIYIOCS B HUX I/IH(I)OpMaI_II/IIO, B TOM YHCJIC:

CUCTEMATHU3UPOBATh, COMOCTABIIATh, aHAJIM3UPOBATh, 00001IATh U MHTEPIIPETUPOBATh MH(OPMALINIO, COAECPKAILYIOCS B TOTOBBIX MH(POPMAITMOHHBIX
00BEeKTaX;

BBIICTISITh TJIaBHYI0O W HM30BITOUYHYIO HMH(OPMAIMIO, BBIOJHATH CMBICIOBOE CBEpPTHIBAHHE BBIACNEHHBIX (AKTOB, MBICIEH; MPEICTaBIAThH
uH(pOpPMAIIHIO B CKATOW CIOBECHOM (opMme (B BUE MIaHa WM TE3MCOB) U B HATJISAHO-CUMBONIMYEcKoi popme (B Buie TabIuUI, rpagiuecKux CXeM U
}II/IanaMM, KapT HOHS[TI/IfI —_— KOHHGHTyaJ'H)HI)IX )II/IanaMM, OHOpHLIX KOHCH@KTOB);

3aMOIHATH U JOTIONHSTH TaOIHUIIBI, CXEMBI, TUArPAMMBbI, TEKCTHI.

B xome w3ydeHus reoMeTpur OOYYarONIHECs YCOBEPIICHCTBYIOT OMBIT MPOEKTHOW JEATENHHOCTH, KaKk 0co00u ¢GopMbl y4ueOHOU pPaboThI,

CHOCOOCTBYIOIIEH BOCIUTAHHIO CAMOCTOSATENBHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHUBAUUMU U HPPEKTUBHOCTH Yy4eOHOM
JESITENIbHOCTH; B XOJI€ pealn3alii UCXOIHOTO 3aMbIC/Ia Ha MPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BbIOMpATh aJleKBaTHbIE CTOSIIEN 3ajjaue Cpe/CTBa,
OPUHUMATh PELICHHs, B TOM YMCJIE€ U B CUTyallMsX HeompeneneHHOCTH. OHM MoiydyaT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIbKHX
BapHaHTOB PELIEHUH, K IOMCKY HECTaHAAPTHBIX PELICHHH, TOUCKY U OCYILECTBICHUIO Hanbosee MPUeMIIEMOro PEIIeHHUS.



PeryasitTuBHbIe:

onpeoensims 1elb IESITEIBHOCTH HA YPOKE C MOMOIIBIO YUUTEISI U CAMOCTOSTEIIBHO;

YUUTHCS COBMECTHO C YUHTEIIEM O0OHAPYKUBATH U (hopMyauposams yueOHyo npooiemy;,

YUYUTBCS NIAHUPOBAMb YICOHYIO IESITEIIbHOCTh Ha YPOKE;

8bICKA3b16AMb CBOIO BEPCHIO, TBITATHCS NPEiaraTh Crocod e€ NpoBepKH (Ha OCHOBE MPOAYKTHBHBIX 3aJJaHUN B YUCOHUKE);
paboTast 1o MPeII0KEHHOMY ILUIaHY, UCHOIb308amMb HEOOXOIUMBIE Cpe/icTBa (YUeOHUK, KOMIIBIOTEP U HHCTPYMEHTHI);
onpeoensime YCIEITHOCTh BBIIIOJIHEHHSI CBOCTO 33JJaHUs B TUAJTIOTE C YUUTEIICM.

CpenctBoM (OpMUPOBAHHS PETYIATUBHBIX JEHCTBUI CIy)KaT TEXHOJOTHS MPOOJIEMHOTO JHMaliora Ha dTale M3y4eHHS HOBOTO MaTepuaia u

TEXHOJIOTHS OLIEHUBAHUSI 00Pa30BaTEIbHBIX JOCTHKEHUHN (Y4EOHBIX yCIIEXOB).

ITo3HaBaTeabHbBIE.

OPUEHTHPOBATHCSI B CBOCH CHCTEME 3HAHUI: nOHUMAmb, 9YTO HYXKHA JOTIOJTHUTENbHAs HH(GOpMAIHs (3HAHUS) VIS pelIeHus y4eOHOM 3a1aul B OAUH
mIar;

Oelams TIPEIBAPUTEIBHBIA 0MOOp UCTOYHUKOB HHPOPMAIMHU TS pelIeHus yueOHOH 3a/1a4u;

J00BIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOANMYIO HH(POPMALIUIO, KaK B YUeOHHKE, TaK U B MPEIJIOKCHHBIX YIUTEIIEM CIIOBAPSIX, CIIPABOYHUKAX H
UHTEPHET- pecypcax;

J0OBIBaTh HOBBIC 3HAHMS: U36/1eKamb NHPOPMAITUIO, IIPEIACTABICHHYIO B pa3HbIX (popmax (TeKCT, Tabimuia, cxema, HIUTFOCTPAIUs U JIp. );
nepepadaTpIBaTh MOMYyYCHHYIO HH(POPMAIUIO: Hab1r00amy U delamb CAMOCTOSTEILHBIE 861860001

Cpe,[[CTBOM q)OpMI/IpOBaHI/IH MO3HABaTENIbHBIX JICHCTBUIM CIIYKUT y‘le6HHI>i MaTcepHrall U 3alaHUsd y‘IC6HI/IKa, O6€CH€‘II/IBaIOH_[I/Ie MNEPBYHO JIMHUIO

Pa3BUTUSI — YMEHUE OOBICHATH MUP.

KOMMyHI/IKaTHBHI)Ie:

JIOHOCHUTB CBOIO MO3MIIMIO J0 APYTHUX: 0)opmisimb CBOKO MBICIB B YCTHON M MUCBbMEHHOM peud (Ha ypOBHE MPEUIOKEHUS UM HEOOJIBILIOTO TEKCTA);
CJIyIIATh U TIOHUMATh peub Opy2ux;

BBIPA3UTEIIBLHO YUmams U nepeckasvléams TEKCT;

eécmynams B 0eceqly Ha YPOKE U B KU3HU;

COBMECTHO 00208apusambscsi O IpaBUiax OOIIEHUS U TIOBEIEHUS B IIKOJIE U CIIE0BATh UM;

YUUTBCS 8bINOIHAMb PAIUYHBIE POJIH B IpyNIe (Juaepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM (hopMHUpOBaHHSI KOMMYHUKATUBHBIX IEHCTBUN CITy>KaT TEXHOJIOTHS MPOOIEMHOro auajora (mooyXIamui U MoIBOASIINAN TUAIIOT),

TEXHOJIOTHA MPOAYKTHUBHOTO YTCHHUA U OpraHyu3anusa pa6OTBI B MaJIBIX I'pyIInax.



IIpeameTHbIE:

Tema Yuauuecss Hay4yaTcst Yuamuecs 1oJry4aT BO3MOKHOCTh
Bexmopui — 0003Hauamv u U300padNCAMsd GEKMOPUL, — oenademv  GEKMOPHLIM — MemOoOOM  Oas
— usobpasxcamov 6eKmMop, paghbvlili OAHHOMY, pewenus  3a0a4  HA  GbIYUCIEHUe U
— CmMpoumv B8eKmop, PABHbLILL CyMMe O08YX BeKMOpPO8, UCHOAb3YS 00KazamensCcmeo,
Apasuna  mMpeycoabHUKA, — Napaiieiozpammd,  Qopmyauposams
3aKOHbL CIOJHCEHUS, — npubpecmu onvim 6bINOIHEHUS NPOEKMO8.
— cmpoumb CyMMY — HECKONIbKUX 6EKMOpOS8, UCHONb3YSA NpABUILO
MHO20Y20IbHUKA,
— cmpoumv 6eKmop, PpAGHulL PA3HOCMU O08YX BeKMOpos, O08YMs
cnocobamu.
— pewambv 2eomempuiecKue 3a0ayu UCNONb308AHUE  ANOPUMMA
BbIPAdICEHUS Yepe3 OAHHbLE 6eKMOPbl, UCHONIb3YA NPABULA CILONCEHUS,
BbIYUMANUA U YMHOINCEHUS 6eKMOPA HA YUCTIO.
— pewamdv npocmeuuiue 2eomMempudecKue 3a0auu, ONUPAACH HA
U3yHUeHHble CBOUCMBA BEKMOPO8,
—  HAxoO0umwv CpeoHIoI0 TUHUIO Mpaneyuu no 3a0AHHbIM OCHOBAHUSIM.
B noeceonesnoii scusnu u npu uzyuenuu opyux npeomemos:
—  UCnONbL308aMb  6eKMOPbl OISl pewleHus npocmeuwux 3a0ad Ha
onpeoenenue CKOpOCMU OMHOCUMENbHO20 OBUNCEHUSL.
Memoo — onepuposamv Ha 6A3080M YpPOGHE NOHAMUAMU.  KOOPOUHAMbL |— 081a0emb KOOPOUHAMHBIM Memooom
Koopounam BEKMOpa,  KOOPOUHAMbBL ~ CYMMbl U PAZHOCMU — BEKMOPOS, pewienuss  3a0a4  HA  GblUUCIEeHUe U

npoussedeHuss 6eKmopa Ha 4ucio,

—  GBIYUCAAMb  KOOPOUHAMbL  BEKMOpPd, KOOPOUHAMbL  CYMMbL U
PA3HOCMU  8EKMOPOS, KOOPOUHAMbL NPOU3BEOCHUs. 6EKMOPA HA
yucino,

—  GBIYUCTSAMb Y2OJl MeNCOY 8EKMOPami,

—  BBIYUCTAMb CKAISAPHOE NPOU3BEOCHUE BEKMOPOS;

—  BLIYUCAAMb  PACCMOAHUE MeNCOY MOUKAMU N0 U3BECHHbIM
KOOpOUHamam,

—  GLIYUCAAMb KOOPOUHAMbI CEPeOUHbl OMpe3sKd,

—  coCmasnAmy ypasHenue OKPy*CHOCMU, 3HAS KOOPOUHAMbL YeHMPA U
MOYKU  OKPYICHOCMU, — COCMAGIAMb  YPAGHEHUe NPAMOU  NO
KOOpOUHamam 08yx ee mouex,

— peuwiamv npocmeuuiue 3a0a4u Memooom KoOOpOUHam

00Ka3am€]lbcm60,'

- npuo6pecmu onslm UCnoJjlb306aHUA

KOMNbIOMEPHLIX ~ NPOZPAMM  OJisl  AHAIU3A
YACMHbBIX CIYYae8 83aUMHO20 PACNOJIOHNCCHUS
OKPYIUCHOCIEU U NPAMBIX,

- npu06pecmu onbln 6blNOJIHEHUSA NPOEKMO6




Coomnowenus

onepupoeansv Ha bazoeom YPOBHE NOHAMUAMU. CUHYCA, KOCUHYCA U

BLIYUCTIAMb NAOWAOU DUSYD, COCMABNEHHBIX

Mexncoy MmaHeeHca yeios, us 08yx u 0Oonee  NPAMOY20JlbHUKOS,
cmoponamu u —  NPUMEHAMb OCHOBHOE MPULOHOMEMPUUECKOe MONCOeCmE0 Npu napannenoepammos, mpey2ojibHuKos, Kkpyea u
yenamu peuwtenuy  3a0ay HA HAXONCOeHUe OOHOU MPULOHOMEMPULECKOU cekmopa,
mpey2ojlbHUKA. GdyrKyuu uepes opyeyro, —  8BIYUCTAMbL  NIOWAOU  MHO20Y20]IbHUKOS,
Cxanapnoe — uz00padcamv yeoin Medxdcoy 6eKmopamiu, 6blYUCTAMb  CKANAPHOE UCNONIL3YAL OMHOWEHUS DPABHOBENUKOCU U
npou33e0euue np0u3geaeyue B8EKMOpos, pasHococmaesiieHHoCmu,
6exkmopoé —  Haxooumv  yelnvl  MedHcOy — BeKMOpaMu, UCHONb3VA — Qopmyny |— NPUMEHAMb aneebpauyeckuil u
CKATISIPHO20 NPOU38e0eHUsl 8 KOOPOUHAMAX, MPULOHOMEMPUYECKULL  Mamepua npu
—  NpUMeHAmb meopemy CUH)CO8, meopemy KOCUH)CO8, pewleHuu 3a0a4 Ha 6blYUCIeHUe NIoWadel
—  npumeHamsv hopMyny NI0WAOU Mmpey2oibHUKA, MHO20Y20IbHUKOE,
— pewamsv npocmeuwiue 3a0ayi HA HAXOJCOEHUe CMOPOH U Y2l08 |~ npuoopecmu onslm npumenenus
NPOU3BONILHO2O MPEY20NbHUKA aneedopauiecko20 U MpUSOHOMEMPUYECKO20
B noeceonesnoit ycusnu u npu uzyueHuu opyzux npeomemaos: annapama npu  pewenuu ceoMempuiecKux
—  UCNONBb306aMb 6eKMOPbL OJIsl pPeuleHuss 3a0a4y HA O08UCEHUE U 3a0ay
deticmeaue cull
nuna — omnepuposamv Ha 0A3080M YPOGHE NOHAMUAMU HPABUILHOSO |— BbIBOOUMb (POPMYIY Ol BbIYUCTEHUA Yeld
OKpYJCHOCMU U MHO20Y20/IbHUKA, NPABUIbHO20 N-Y2O0NIbHUKA U NPUMEHAMb ee 8
niowads Kpyza —  NPUMEHAMb Gdopmyny Ona GvluuUCNeHUss Yela NpasuibHO20 N- npoyecce peuienus 3a0ady,
V2ONbHUKA. —  Npoeooumb 00KA3AMeNbCmea meopem O
—  npumeHamv  Qopmyavl  nIOWAOU,  CMOPOHbL  NPABUTLHO20 Gopmyne niowaou, cmopouvl NPAGUTLHO2O

MHO20Y20IbHUKA, PAOUYCa BNUCAHHOU U ONUCAHHOU OKPYICHOCTU,
NpUMeHAmMb  PopMynbl ONUHBL OKPYIHCHOCMU, OY2U OKPYHCHOCHU,
nI0OWAoU Kpyea u Kpy208020 CeKmopa.

UCNONb308aMb CEOUCMEA UBMEPEHUs ONIUH, Y2108 NPU peuleHul 3a0ay
Ha HAxodicOoeHue ONUHbl OMpPe3Ka, padyCcHOU Mepbl yend,

BLIYUCTAMY NIOWAOU MPEY2O0IbHUKOB, NPAMOY20IbHUKO8, Mpaneyul,
KpY208 U CEeKmopos;

MHO2OV2ONbHUKA, — paouyca  6NUCAHHOU U
ONUCAHHOU OKPYICHOCMU U CLeOCmBULl U3
meopem U NPUMEHSMb UX Npu peuleHuu
3a0au,

pewams  3a0a4u  HA O0OKA3AMENbCMBO ¢
UCNOIb308AHUEM dopmyn ONIUHbBL
OKPYICHOCMU U ONUHBL OYeU OKPYICHOCHIU,

—  BLIUUCTAMb OJIUHY OKPYICHOCTIU U OJIUHY OYeU OKPYIHCHOCTU, (opmyn nnowadet gueyp.
—  GBIUUCTAMb  ONUHbI JUHEUHbIX DIEMEHMO8 Gueyp u ux yeuvl,
UCNONb3YS U3VUEHHbLE (POPMYTbL.
B nosceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemos:
— pewiamv npakmuueckue 3a0aui, C6A3AHHbIE C  HAXOICOCHUEM
2e0MEeMPUYECKUX BETUYUH.
Heusicenun — onepuposamv HA 6A3060M YPOBHE NOHAMUSAMU OMOOPAdCEHUs |— NPUMEHAMb  CBOUCMBA  OBUIICEHUSl  Npu




NAOCKOCMU HA cebsl U 08UNCEHUS,

onepuposams Ha  0A3080M  YPOBHe NOHAMUAMU  OCEeBOU U
YEHMPANIbHOU CUMMEMPUU, NApaiielbHO20 NepeHocd, nosopomad,
PACnO3HABAMb BUObL OBUNCEHUII,

BINOIHAMb NOCMPOCHUE OBUNCEHUTL C NOMOWBIO YUPKYIL U TUHEUKU,
ocyuecmensims npeobpazosanue puayp,

PACNO3HABAMb NO YEePMENCAM, OCYUeCmEIsims Npeodpa308anis.
Queyp ¢ nomowwlo ocesol U  YEHMPAIbHOU CUMMempuu,
RAPanienIbHo20 NepeHoca u nosopomad.

peuteHuu 3a0ad,

npUMeHAMb NOHAMUSL: ocesas u
UeHMPAIbHAsL  CUMMempUs, NapaiLileibHblil
nepeHoc U no8opom 6 peuleHuu 3a0a4

Hauanvnuie
ceeoenusn
cmepeomempuu

u3

PACNO3HABAMb HA YePMedHCax, PUCYHKAX, MOOEAX U 8 OKPYICAIoUleM
Mupe niocKue u npoCmpancmeenHvle ceomempuyeckue uzypul,
PAcno3nasams pazgépmiu Kyoa, npsamoy201bHo20 napaiieienuneod,

BLIYUCAAML  00BbEMBI  NPOCMPAHCMBEHHBIX
2eomempudeckux @ueyp, CcoCmasieHHvlX U3
NPAMOY20/IbHbIX NAPAILIENENUNE008;

NPABUILHOU NUPAMUObBL, YULUHOPA U KOHYCA, yenyoums U paszsumv NpeocmasieHus o
onpeoensimos no TUHEUHbIM PAZMEPAM pa3eEPmMKU ueypvl TUHeliHble npoCmMpaHCmeeHHbIX 2eoMempu4ecKux
pazmepwl camoil pueypuvl u Haobopom, Queypax;

BLIYUCTIAMD 0O0BLEM NPAMOY20TbHO20 NApaLleNenuneod. — NpuUMeHAmMb  NOHAMUe  pa3eépmku 0

6blNOJIHEHUS NPAKMUYECKUX pClC‘léWlOG.

00 axkcuomax

THonyuums 6onee enybokoe npeocmasienue o cu-

zeomempuu cmeme akcuom naaHumMempuu u
AKCUOMAMUYECKOM Memooe

Iloesmopenue NPpUMEHAMb NpU  pewenuu 3a0ai OCHOEHble COOMHOULCHUS MeXCOy CMOPOHAMU U Y2NaMu NpSIMOY207bHO20 U

Kypca NpouU380IbHO20 MPey20abHUKA,

haanumempuu NPUMEHAMb POPMYIbl NAOWAOU MPEY2ONbHUKA.

pewams mpey2oibHUKY C HOMOWbIO MeoPeM CUHYCO8 U KOCUHYCO8,
NPUMEHAMb NPUSHAKU PABEHCIEA MPEY2OTbHUKOS NPU PeUleHUl 2e0MempUYecKux 3a0a,

NPUMEHAMb NPUSHAKU NOO0OUS MPEY2OTbHUKOS NPU PeUleHUlU 2e0MempUYecKux 3a0a,

onpeoenams UObl Yemblpexy20IbHUKO8 U UX C8OUCMEd,

UCnonbL308amMb hopmyvl niowael Gueyp 0 HaxX0HCOeHUs: ux niowaou,

BbINOIHAMb YePmedc NO YCI08UI0 340ayu, peulams npocmetiwiue 3a0ayu no meme « Yemuipexy2oioHuKuy

UCNONB308AMb CEOUCMBO CMOPOH YemblPeXy2OlbHUKA, ONUCAHHO20 OKOJLO OKPYHCHOCHU,; CBOUCMBO Y2l08 BNUCAHHO2O
yemvlpexy201bHUKA NPU peuleHul 3a0ad,

UCNONB308aMb POPMYIbL ONUHBL OKPYHCHOCU U OVeU, NIOWAOU KPY2ed U CEeKMOpa Npu peueHuu 3a0ady,

pewams 2ceomempuieckue 3a0ayi, ONUPAasacs Ha COUCMBA KACAMENbHbIX K OKPYICHOCIU, NPUMEHSISE OONOIHUMENbHbLE
nOCMpoeHUs, aneedpauyecKutl U mpueoHOMempuyecKull annapam,

nPO6OOUMb ONepayuu Hao 8eKMOPamMu, bIYUCIAMb OIUHY U KOOPOUHAMbL 6eKMOPA, Y20 MeXCOy 8eKMOPAMU,




—  pacno3nasams ypagHeHUus OKPYHCHOCMeEl U NPAMOL, YMemsb UX UCNOb308AMb,
—  uUcnonv308ams npuOOpemenHvle 3HaAHUA U YMEHUSA 8 NPAKMUYECKOU 0esimelbHOCmU OJis peuieHus NPaKkmu4eckux 3a0ad,
CBA3AHHBIX C HAXOHNCOCHUEM 2e0MempUecKux eIuduH

TeMaTnuyeckoe NJIAHNPOBAHHE 110 TeOMETPHH 9 KJI.

Ne n/m Tema Kon-Bo KonuuectBo
4acoB KOHTPOJIBHBIX
pabor

1 IToBTOpEHME Kypca reoMeTpHH 8 Kiiacca 2

2 Bexkropsl 9 1

3 Meroxa KoopAuHAT 10 1

4 CooTHoOIIEHUS MEX/1y CTOPOHAMU U YIJIaMu 14 1

TpeyroiabHuka. CKalsipHOE IPOU3BEIEHHE BEKTOPOB

5) JUIHa OKPY>KHOCTH U IIJIOLIa/1b Kpyra 11 1

6 JIBrOKeHUS 7 1

7 HavanbHble cBeIeHNs U3 CTEPEOMETPUN 4

8 006 akcroMax reoMeTpuu 1

9 Hrororoe moBTopeHue 10 1
Hroro 68 5, +1 utoroBas

Coaep:xanue yueOHoro npeamera «I'eomerpust 9»
BekTopbl u MeToa koopauHar (19 4.)

[Tonsitue BexkTopa. PaBeHcTBO BekTOpOB. CJI0KEHUE M BBIYMTAHME BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha 4Mcio. PasnoskeHue BEKTOpa IO JABYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. IIpocrelimue 3agadn B KOOpAWHATAX. Y PaBHEHUs OKPYKHOCTH W IpsiMoi. IIpumeHeHne BEeKTOpPOB U
KOOPJAMHAT IIpU PEILICHUHU 3a1a4.

OcHoBHasl 1[e/lb — Hay4WUTbh YYallluXCsl BBIIOJIHATH JACHCTBHUS HaJ BEKTOPaMU KaK HAIpPaBJIEHHBIMHU OTPE3KAMM, YTO BAXKHO ISl IPUMEHEHUS
BEKTOPOB B (DU3UKE; MO3HAKOMUTH C MCIOJIb30BAaHMEM BEKTOPOB M METOAA KOOPIHMHAT MpPU pElIeHHH FeOMETPUYECKUX 3aaad. BekTop ompenensercs kak
HaIpPaBJIEHHBIA OTPE30K U JACUCTBUS HaJl BEKTOpPAMH BBOJATCS TaK, Kak 3TO MPHUHATO B (pU3MKE, T. €. KaK ACHCTBUS ¢ HAIIPABJIEHHBIMU OTPE3KaMH.

OcHOBHOE BHHMaHHE JIOJDKHO OBITH yJ€NIEHO BBIPAOOTKE YMEHHUI BBIMOJHATH ONEPAlMU HaJ BEKTOpaMH (CKJIAAbIBATh BEKTOPHI MO MpaBUIIaM
TPEYrOJIbHUKA U MapajuIeIorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAK)K€ BEKTOP, PaBHBIN IMPOU3BEICHHUIO JaHHOTO BEKTOpa
Ha JaHHOE YHUCJIO).

Ha npumepax mokasbiBaeTcsi, Kak BEKTOpPbl MOTYT HPHUMEHSATHCS K PEUICHHIO TeoMeTpuyeckux 3aaad. JleMoHcTpupyercss 3¢(eKTHUBHOCTH
npuMeHeHus (GopMyn Ui KOOPAMHAT CEepelMHBbl OTPE3Ka, PACCTOSIHUA MEXKIY JABYMs TOUYKAaMM, YPAaBHEHMH OKPY)KHOCTH M TPSIMOM B KOHKPETHBIX
FeOMETPUUECKUX 3ajjauax, TEM CaMbIM JAeTCs Mpe/ICTaBlIeHne 00 N3YYeHUH FeOMETPUUECKUX GUTYp C TIOMOIIbIO METOOB alreopsbl.



CooTHOIIEHHSI MeKIY CTOPOHAMH M YIJIaMH TPeyrojibHuka. CKajasipHoe mpousBeieHne BeKTopoB (14 4.)

Cunyc, KOCUHYC M TaHTeHC yria. TeopeMbl CMHYCOB M KOCHUHYCOB. PemieHue TpeyroiabHUKOB. CKalasipHOE MPOU3BEICHUE BEKTOPOB U €r0
MIPUMEHEHHE B TEOMETPUUECKHX 3a/1auax.

OcHOBHas 11€71b — Pa3BUTh YMEHHE YYallIUXCs MPUMEHSITh TPUTOHOMETPUUYECKUM anmapar Mpyu peleHud reOMETPUYECKHX 3a]1ay.

Cunyc u kocuHyc jro6oro yriaa ot 0° go 180° BBOAATCS ¢ MOMOIIBIO €IMHUYHON IOITYOKPYKHOCTH, JTOKa3bIBAIOTCS TEOPEMBI CHHYCOB H
KOCHUHYCOB U BBIBOJUTCS €llle oJHa (HopMylia IIOMAaal TPEyroibHUKa (IOJOBHHA IPOU3BEICHUS IBYX CTOPOH HAa CHHYC yIjla MeXAy HUMH). DTOT amnmnapar
MPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkanspHoe npou3BeZieHre BEKTOPOB BBOJUTCS KakK B (hu3uKe (MpOoU3BEACHHE UIMH BEKTOPOB Ha KOCUHYC YyIJla Mexay HUMH). PaccMaTpuBatoTcs
CBOICTBA CKAJIIPHOTO MTPOU3BEACHUS U €TI0 MPUMEHEHHUE MPU PEIICHUU T€OMETPUUYECKIX 3a/1ay.

OcHOBHOE BHHMaHHUE CJEIYeT VYACIUTh BBIPAOOTKE IMPOYHBIX HABBIKOB B MPUMEHEHUH TPUTOHOMETPUUECKOTO amrmapara Mnpu perleHuH
FeOMETPUUYECKHX 3a/1au.

JlTnHA OKPYKHOCTH U TJIomaab kpyra (11 4.)

[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKPYKHOCTH, OITMCAaHHAs! OKOJIO MTPaBUJIBHOIO MHOTOYTOJIbHUKA U BIIMcaHHas B Hero. [locTpoeHune npaBuibHbIX
MHOI'OYTOJIbHUKOB. [[nrHa okpyxHOoCcTH. I1nomans kpyra.

OcHoBHasl LieIb — pacIIMPUTh 3HAHME YYAIIMXCA O MHOIOYIOJIbHHMKAX; PacCCMOTPETh IMOHATHs [UIMHBI OKPYKHOCTH W IUIOIIAAU Kpyra U
dopMynbl A7 UX BbIUMCIEHUS B Hawane TeMbl naeTcs omnpeieieHHe MPaBUILHOIO MHOTOYTOJbHMKA M PAacCMaTPUBAIOTCA TEOPEMbl 00 OKPYKHOCTSX,
ONMCAHHOM OKOJIO NPaBUIBHOIO MHOIOYrOJbHMKAa M BIMCAHHOM B Hero. C IOMOINBIO ONMCAHHOM OKPYKHOCTH PEIIAIOTCA 3aJa4d O IIOCTPOCHHU
NPaBUIHHOTO MIECTUYTOIBHUKA U TPABUIIBHOTO 12-yrompHUKA, €CIIH JaH MPAaBUIBHBIN M-yTOJTBHHUK.

@opMyIbl, BbIpaXKarOIUE CTOPOHY IPABWJIBHOIO MHOTOYTOJIBHMKA M PAJWYC BIMCAHHOW B HETO OKPYKHOCTH 4YEpe3 paauyC OMUCAHHOU
OKPY’KHOCTH, HUCITIOJIb3YIOTCS IIPU BbIBOJE (POPMYI JUIMHBI OKPYKHOCTH U IJIOLIAAN Kpyra. BeIBoa onupaeTcss Ha MHTYUTUBHOE NPEJICTaBICHUE O Tpesee:
IIPM HEOIPAHMYEHHOM YBEIMYEHHM YHUCJIa CTOPOH IPABUIIBHOIO MHOTOYTOJIbHUKA, BIIMCAHHOIO B OKPYKHOCTb, €T0 MEPUMETP CTPEMHUTCS K JUIMHE ITOU
OKPY’KHOCTH, a IUIOIIAb — K IIJIOLIAAU Kpyra, OrpaHU4EHHOI0 OKPYKHOCTBIO.

JBuxenust (7 4.)

OTtoOpakenue miuockoctu Ha ceOs. [Tonstue npwkenus. OceBas u 1eHTpaidbHas cumMmeTpuu. [lapannensHerii nepenoc. [loBopor. Hanoxenus u
JIBHOKCHHUS.

OcHOBHasg 1EeJb — TMO3HAKOMUTh YYalllMXCS C TOHSATUEM [JBM)KEHUS W €ro CBOMCTBAMHM, C OCHOBHBIMH BHJAMH JIBUKEHHH, C
B3aMMOOTHOIITCHUSIMH HAJIOKEHHUH U JIBHKESHUMN.

JIBrokeHHWe  TUIOCKOCTH  BBOAMTCS  KakK  OTOOpaKeHHWE  IUIOCKOCTH Ha  ce0s, COXpAaHSIOIIEe PACCTOSHHE MEXAy Toukamu. [lpum
pPacCMOTPEHUH BHUIOB JBIKEHUM OCHOBHOE€ BHHMAaHHE YACISICTCS TMOCTPOCHHIO OOpa3oB TOUYEK, MPSMBIX, OTPE3KOB, TPEYTrOJHLHUKOB TPH OCEBOW H
[EHTPaJbHOW CHMMETpPHSX, TapalieNbHOM IepeHoce, moBopore. Ha 3ddexTHhIX mpuMepax MMOKa3bIBa€TCs MPUMEHEHHE IBMKCHHUU TPU pPEIICHUH
reoMeTpuyeckux 3anad. lloHsTHe HaJOKEHHS OTHOCUTCA B JAHHOM KypCE€ K YMCIYy OCHOBHBIX IOHATHUM. J[OKa3bIBAE€TCS, YTO MOHATHS HAJOXKECHUS U



JABMXXCHUA ABJIAIOTCA 3KBHUBAJICHTHBIMU: 11000€ HAJOKEHUE SIBIISIETCS JABMKCHUECM IINIOCKOCTHU H 06paTHO. I/I3Y‘-ICHI/IG JA0Ka3aTCJIbCTBa HE ABIIACTCA
O6$I3aTeJ'IbHBIM, OJIHAKO CJICAYCT paCCMOTPETh CBA3b MOHATHH HAJIOKCHUS U JBHXCHHUA.

HauvanbHble cBeieHust U3 cTepeomeTpun (4 4.)

[Tpenmet crepeomerpusi. Muororpanuuk. [Ipmsma. [Mapamnenenunen. Humuaap. Konyc. Chepa u map.
OcHoBHasl 11€7b — MO3HAKOMUTH YYAIIUXCsl ¢ MHOTOI'PaHHUKAMU; TeJlaMU U TIOBEPXHOCTSIMU BpAILICHHUSI.
006 akcuomax reomerpuu (1 4.)
06 akcuoMax muaHumeTpuu. HekoTopsle cBeIeHUs 0 pa3BUTUU T€OMETPUU
OcHoBHas 1eIb — AaTh Oosee TIIyO0Koe MPeICTaBIeHUE O CUCTEME aKCHOM TUIAHUMETPUH U aKCHOMAaTHYECKOM METO/Ie

IMoBTopenue (10 4.)

[TapannenpHbie npsimbie. TpeyronbHuky. YeTblpexyroabHUKU. OKpYKHOCTb.
OcHoBHasl L1eJIb — UCNOJIb30BaTh MATEMAaTUYECKUE 3HAHMS U1l PELICHUs] Pa3IMYHbIX MaTEMaTUYECKUX 3aad.

IlepeyeHb KOHTPOJIBLHBIX PadOT

KontponbHas padora Ne 1 mo Teme «BekTopsi».

Kontponbnas padota Ne 2 mo teme «MeTo1 KOOpAUHATY.

KonTpomabnas padora Ne 3 o teme «CoOOTHOILIEHHE MEXKY CTOPOHAMU U yIiIaMH TPEYTOJIbHUKAY.
KontponbHas padota Ne 4 mo teme «JlJiMHa OKPY>KHOCTH U TIJIOMIATH KPyTay.

KonTponbnas padora Ne 5 o teme «J[Br>keHUs».

HToroBas KOHTpOJbHAsA paboTa



KaHeHI[apHO-TeMaTI/I‘lECKOC IIAaHUPOBaHUE

Hara Ne Tema ypoka Koa-Bo | DiieMeHTBI IIpenmerHsbIe MertanpeamerHble: JIM4HOCTHBIE Pe3yabTaThI
NpOBe/IeHUsI ypoka 4acoB co/iep KaHus pe3yJbTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
[ToBTOpEeHnE 1 IToBTOpEeHNE 1 Knaccngpukarms Knaccugpummpyror PerymatuBasie -  paborator 1o | OOBACHAIOT camoMy cebe CBOHM
24) Kypca TPEYTONBHUKOB IO | TPEYTONbHUKH [0 | COCTABICHHOMY IUIaHy, MCIHONB3YIOT | HanOosiee 3aMeTHbIE JOCTHDKEHHS;
reomerpun 8 yIiaMm, CTOPOHAaM. | MPH3HAKaM, Hapsgy c OCHOBHBIMH U | TIPOSIBIISIIOT MO3HABATENbHBIH
KJacca. OJeMeHTHI OTIPEZICTAIOT PABHBIC M | JOMOIHHUTENBHBIE CPENICTBA MONMYUCHNS | HHTEPEC K M3YYEHHIO IIpeIMerTa,
TpeyronpHUKH TPEyTOJILHUKA. OTO0HEIE, nHpopmanuu. [lo3HaBaTenbHBIE - | cmoco®aM pemieHHs y4eOHBIX 3a1ad,;
[Mpu3naku NPOM3BOIAT  pacdeT | COMOCTABISIOT u OTOMpPAIOT | AIOT  aJEKBaTHYI0  OLEHKY |
paBeHCTBa 3JIEMEHTOB. uHhopmanuio, MOJTyYSHHYIO U3 | CaMOOLIEHKY yueOHOH AesTeIbHOCTH;
TPCYTOJIbHUKOB. Pa3HbIX HNCTOYHHUKOB. IIOHUMAKT MIPUYUHBI ycnexa B
IIpsimoyronbHbII KomMmyHuKaTHBHEIE - yMEIOT | y4eOHO! AeATeNbHOCTH
TPCYTOJIbHUK. BBIMOJIHATE PAa3JIMYHBIC POJIK B I'pyIHIIc,
Teopema COTPYJHHUYAIOT B COBMECTHOM
ITudaropa peLIeHUH 3aaad.
2 IToBTOpEeHNE 1 [MapamnemorpamM, | Knaccudumupyrot PerymatuBasie -  paborator 1o | OOBACHAIOT camoMy cebe CBOHM
Kypca €ro CBOMCTBAa U | YETHIPEXYTOJbHHUKU COCTABJIGHHOMY IUIaHy, HCIOJB3YIOT | OTACIbHBIC OmKaiiime LETH
reomerpun 8 npusHakd.  Bupgsl | mo NIpU3HAKaM, | Hapsamy c OCHOBHBIMH U | CaMOPa3BUTHS; MPOSIBIISIFOT
KJacca. MapajuIeIorpaMMOB | OTIPENEISIIOT ~ paBHBIC | JOMOJIHUTEIBHBIC CPEICTBA MOTYUCHHS | TOJIOKUTEIFHOE  OTHOIICHHE K
YeTpIpexyroibH W UX CBOICTBa W | 3MEMEHTHI, MNpoBOAAT | mHpopMarmu. Ilo3HaBaTenpHBIE - | ypOKaM  TI'€OMETPUH;  MTOHHUMAIOT
HKU MPU3HAKU. LIETIOYKHU COIIOCTABIISIIOT 51 OTOMpAIOT | MPUYUHBI  ycrexa B ydeOHOH
Tpaneunﬂ, BUAbBI | JO0KAa3aTCIbCTB u I/IH(I)OpMaI_[I/IIO, TMOJIYYCHHYIO us3 JACATCIILHOCTH, Jal0T aACKBATHYIO
Tpanenui pacyeT 3JIEMEHTOB. pasHBIX HUCTOYHHUKOB. | OIIEHKY W CaMOOLEHKY y4yeOHOH
KOMMyHI/IKaTI/IBHI)Ie - YMEIOT | ACATCIBHOCTH, AHAJIUBUPYIOT
BBIMIOJIHATH PA3JIMYHBIC POJIK B I'PYIIIC, COOTBCTCTBHC PE3YJIBTATOB
COTPYAHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH yueOHOM
pelIeHn! 3aad. 3a7a4u
BekTopsbl (9 1)
3 [Tonsitue 1 BexTop. Nzob6paxatoT u | PerynsatuBapie -  pabortator 1o | OOBACHAIOT camMoMy cebe cBoH
BEKTOpA. JuuHa  BekTopa. | 0003Ha4YalOT BEKTOPBI, | COCTABIEHHOMY IUIaHYy, HCIOJB3YIOT | OTAEJIbHbIE OmKaiiime HeIH
Pasencrso PasencrBo HaxoIAT paBHBIE | HapsOy c OCHOBHBIMU U | CAaMOpPA3BUTHS, MIPOSIBIIAIOT
BEKTOPOB BEKTOPOB. BEKTOPEI JIOTIOJTHUTENBHBIE CPEJICTBA TIOIyYEHUS! | MOJIOXKUTENIbHOE  OTHOLIEHHE K
Kosyummneapusie nHpopmanmu. [lo3HaBaTenbHBIE - | ypOKaM  TE€OMETPHH;  HMOHHMAIOT
BEKTOPEI COIOCTAaBJISIOT " OTOMpPAIOT | MPUYMHBI ~ ycnexa B y4deOHOH
nHpopManuio, MOJyYEHHYIO U3 | AEATEIBHOCTH; MAIOT aJeKBATHYIO
Ppas3HbIX UCTOYHHMKOB. | OLIEHKY M CaMOOLEHKY Yy4eOHOU
KomMyHuKaTHBHBIE - YMEIOT | AESATEIbHOCTH; AQHAJIM3HUPYIOT
BBITIOJIHATE Pas3JIMYHbBIC POJIU B I'PYIIIC, COOTBCTCTBHC PE3YJIBTATOB
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COTPYAHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH y4eOHOM
pEIIeHUH 3a1ay. 3aJa4u

4 OTKTagpIBaHUE 1 OTKi1agpIBaHUE OTKITagBIBAIOT ot | PerymaruBusle - ompenmensror nenb | OOBACHAIOT camoMy cebe CBOHM
BEKTOpa oT BEKTOpa OT JaHHOH | Mr000H TOYKH | y4eOHOI MEsATENbHOCTH C IIOMOIIBIO | HaumOoiee 3aMETHbIE IOCTHIKEHHS;
JITaHHOM TOYKH TOYKH IIOCKOCTH BEKTOp, | y4HTENs u CaMOCTOATENBHO, | MPOSIBIISIOT MO3HABATENBHBIN

paBHBIIl JaHHOMY OCYILECTBIIIIOT TIOUCK CPEIACTB €€ | HHTepEC K U3YyYEHHIO NpeaMeTa,
noctmxeHna.  llozHaBarenmpHBIE - | crmoco0aM penieHust y4eOHBIX 3aaad;
NepesaroT CcoAepkaHhe B CXKATOM M | JAIOT  aJeKBaTHYI0  OLEHKY U
pa3BepHYTOM BUJIC. | CAMOOLIEHKY Y4eOHOMN NesTeIbHOCTH;
KomMmyHUKaTHBHEIE - YMEIOT | IOHUMAIOT TPUYUHBI  ycllexa B
opopMIIsITH MBICIIM B YCTHOH | | y4eOHOIl AeATeIbHOCTH
IIMCbMEHHOU PEYU C Y4eTOM CUTyaluil.

5 Cymma  aByX 1 Crnoxxenue Crpost cymmy  u | PerymatuBHble -  pabortatoT 1o | OOBACHIIOT camMoMy ceOe CBOH
BEKTOPOB BEKTOPOB. 3aKOHBI | pa3HOCTh JABYX M 0OJiee | COCTABICHHOMY IUIaHY, MWCIOJB3YIOT | OT/ACNbHbBIE OmKaiiime Henu
3aK0oHBI CIIO’KEHUSL. BEKTOPOB, MOJB3YIOTCA | HapsAmy c OCHOBHBIMHU U | caMOpa3BUTHS, MPOSIBIISAIOT
CIIO>KEHUS ITpasuno MPaBUIIOM JOIOJTHUTENBHBIE CPEJCTBA MOIyUEHHs | MMOJNOKUTEIBHOE  OTHOLIEHHE K
BEKTOPOB. TPEYTOJIbHUKA. TPEYToJIbHUKA, nHopmanuu.  [lo3HaBaTenbHBIE - | ypOKaM  MaTeMaTHKH; IOHMMAlOT

ITpasuno HapauienorpaMMma, COIIOCTABIISIOT u OTOMpPAIOT | IPUYMHBI ~ ycIexa B  y4eOHOH

napajjienorpaMMa | MHOTOYTOJIBHUKA nHpopManuio, HOJyYEHHYIO u3 | OEeATENbHOCTH; JaloT aJeKBATHYIO
Pa3sHBIX WCTOYHHMKOB. | OIEHKY M CaMOOLEHKY Yy4eOHOH
KomMMmyHUKaTHBHEIE - YMEIOT | AEATEebHOCTH; AHATTU3UPYIOT
BBINOJIHATH Pa3IMYHbIE POJIH B IPYIIE, | COOTBETCTBHUE pe3yIbTaToOB
COTPYIHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH yueOHOM
peIIeHIH 3a1au. 3a1auu

6 Cymma 1 Paznocth nByx | Ctpost pa3HocTh | PerynstuBHble - omnpenenstoT uenb | [IposBistor [03HaBaTEIbHBIN
HECKOJBKUX BEKTOPOB. BEKTOPOB, y4eOHOIl JeATeNIEHOCTH C IOMOIIBIO | HHTEpEC K H3YyUYEHHI0 MaTeMaTHKH,
BEKTOPOB. IIpOTHBOMOIOKHEI | IPOTHUBOIOIOKHBII yUUTENsA u CaMOCTOSTENIFHO, | coco0aM pelleHus y4eOHbIX 3aj1ad;
Borunranue I BEKTOP BEKTOP OCYIECTBIISIIOT TIOUCK CPEACTB €€ | JAI0T  TO3UTHBHYIO  OLEHKY H
BEKTOPOB noctmkeHus.  Ilo3HaBaTenmbHbIE - | CAMOOLICHKY y4eOHOH NESATEIBHOCTH;

NepesaloT CoJAEpKaHHe B CXKATOM M | aJeKBAaTHO BOCIPHUHHMAIOT OLICHKY
pa3BEepHYTOM BUJE. | YUUTENS u CBEPCTHHKOB;
KomMmyHukaTHBHEIE - YMEIOT | aHaIU3HPYIOT COOTBETCTBHE
opopMiIsITH  MBICKIM B YCTHOH | | pe3yJIbTaToOB TpeboBaHUIM
MMMCHbMEHHON PEYH C YIETOM CHUTYyallMid. | KOHKpPEeTHOH y4eOHOH 3a1a4un

7 Pemenne 3amau 1 3amaun Ha | Ctpoar cymmy  u | PerymaruBHsle - B quasnore ¢ yauteneMm | [IposBisioT MTO3HABATEIbHBIN
o TeMe MIpUMEHEHNE Pa3HOCTH ABYX U 00Jiee | COBEPIIEHCTBYIOT KPUTEPHUU OIICHKH M | HHTEpEC K H3YyUYEHHI0O MaTeMAaTHKH,
«Crnoxenne W BEKTOPOB BEKTOPOB, MOJB3YIOTCS | MONB3YIOTCS MMM B XOA€ OICHKH W | croco0aM pemieHus ydeOHBIX 3a/1ad;
BBIUNTAHNE MIPAaBHIIOM camoonieHKH.  Ilo3HaBarenpHBIE - | AIOT  TIO3UTHBHYIO OIEHKY W
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BEKTOPOB» TPEeyroJIbHUKA, MpeoOpa3OBEIBAIOT MOJEIH C LENbI0 | CAMOOLCHKY YYeOHOH NesTEeIbHOCTH;
napanIesorpaMMma, BBISIBIICHUS 00X 3aKOHOB, | aJ€KBATHO BOCHPHHUMAIOT OLEHKY
MHOTOYTOJIbHHKA OTIPEACIAIONINX MPEAMETHYIO 00/IacThb. | yUHTENs u CBEPCTHHKOB;
KoMMyHUKaTHBHBIE - yMEIOT TMIPH | aHAIH3HPYIOT COOTBETCTBHE
HEOOXOAMMOCTH  OTCTaWBaThb CBOIO | PE3YJIBTATOB TpeOoBaHUAM
TOYKY 3pEHMs, apTYMEHTHPYS €. KOHKPETHOH yueOHOH 3agaun

8 IIponsBenenne 1 YMHOXEHNE 3HaroT cBoiictBa | PerynatuBHble - omnpepensaior 1ens | OOBsACHAIOT camoMy cebe cBoH
BEKTOpa Ha BEKTOpa Ha YHCIO. | YMHOXCHHUSI  BEKTOpa | y4eOHOH JEATENbHOCTH C MOMOINBIO | Haubojee 3aMETHBIE JIOCTHIKCHUS,
HCIIO. CaoiicTBa Ha  YHCIO, YMEIOT | y4uTens u CaMOCTOATENIBHO, | MPOSBISIOT MIO3HABATEIBHBIN

YMHOYKEHUS pemiaTh  3aJadd  Ha | OCYIIECTBIIIOT IIOMCK CPEJICTB €€ | HHTepec K U3YUCHHMIO IIpeaMeTa,
BEKTOpa Ha YUCIIO YMHOXCHUE  BekTopa | mocTikeHus.  [lo3HaBarenbHble - | crocoOam pereHusi ydeOHBIX 3a]ad;
Ha 4HCIIO0 HepeJaoT COAEpKaHHWE B CXKATOM M | JAIOT  aJEeKBaTHYI0  OLEHKY H
pa3BEpHYTOM BUJIE. | CAMOOLICHKY Y4eOHOH EesATENbHOCTH;
KomMmyHUKaTHBHEIE - YMEIOT | IOHUMAIOT TPUYUHBI  ycliexa B
opopMIIAITH MBICIM B YCTHOH | | y4eOHOH OeATeIbHOCTH
MMUCbMEHHON PeYH C Y4eTOM CUTYalLHH.

9 IIpumenenue 1 3anauun Ha | Pemaror 3amaum Ha | PerymaruBaeie -  paborator 1o | [IposBisroT MI03HABATENbHBII
BEKTOPOB K MPUMEHEHUE NPUMEHEHHE 3aKOHOB | COCTABICHHOMY IUIAHY, HCIONB3YIOT | HHTEPEC K HM3YyYEHHIO MaTEMaTHKH,
pELIEHHIO 3a1a4 BEKTOPOB CIIO’KEHUsI, BBIYUTAHUS | HApSALY c OCHOBHBIMU u | crioco0aM penieHust y4eOHBIX 3aaad;

BEKTOPOB, YMHOXEHHUS | JOMOJHUTENbHBIE CPEACTBA NOIYUYEHUS | JAIOT  TO3UTHBHYIO  OLEHKY H

BEKTOpa Ha YUCIIO undopmanuu.  [lo3HaBaTenbHble - | CAMOOLEHKY Y4EOHOH NESATEIBHOCTH;
CaMOCTOSTENIFHO MPEIONAaraT, Kakas | aAeKBaTHO BOCIPHHUMAIOT OLIEHKY
uHdopMalusl HyXKHa JUISl PELICHUs | y4uTelns u CBEPCTHHKOB;
yuebHoil 3anaun. KoMMyHUKaTHBHBIE - | aHAIU3UPYIOT COOTBETCTBHE
YMEIOT CIymaTh JIPYTUX, MBITAIOTCA | Pe3yJIbTaTOB TpeOOoBaHUSIM
NPUHUMATh JPYTyl0 TOYKY 3peHHs, | KOHKPEeTHOH ydeOHOMH 3a1aun
TOTOBBI H3MEHUTH CBOKO TOUKY 3PEHHSL.

10 Cpeassist uHUs 1 [onstne cpenneit | 3HaroT, Kakoil oTpe3ok | PerymaruBHble - ompenensror menb | OOBACHAIOT camMoMy cebe CBOHM

Tpanenuu JVHUHM ~ TpalelUWH. | Ha3blBaeTCs  CpeAHeH | y4eOHOW JesTeNbHOCTH C IIOMOILIBIO | HanOoyiee 3aMETHBIE JIOCTIDKCHMS;
Teopema 0 | TUHHEH Tpaneuuy; | y4uTens u CaMOCTOATENBHO, | MPOSIBIISIOT MO3HABATENBHBIN
cpenHei JUHUY | (HOPMYITUPYIOT U | OCYWIECTBISIIOT IOUCK CPEACTB €€ | HHTepeC K M3YYEHUIO0 TIpeaMera,
Tpanenuu JIOKa3bIBAaIOT TeopeMy | nocTwkeHus.  [lo3HaBarenbHble - | croco0aM pemieHus: y4eOHbBIX 3a]ad;

0 CcpelHEH IHMHMU | IEPelaloT COJEpXKAHUE B CHKATOM WU | AAIOT  aJEKBaTHYK0  OLEHKY U
Tparnenuu pa3BepHYTOM BUJIE. | CAMOOILICHKY yIE€OHO! JESTEIbHOCTH;
KomMmyHuKaTHBHEIE - YMEIOT | IOHUMAIOT TPHYUHBI  yclleXa B
oQOpMIIAITH MBICIM B YCTHOW W | y4eOHOU AeATeNbHOCTH
NIMCbMEHHOM PEYr C YyUYETOM CUTYalUH.
11 Konrponbnas 1 KonTpons u | Ilpumenstor PerynsatuBHble - omnpenensaror uens | IIposBistor [103HABATEJbHbII
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pabora Nel mo OLlGHKAa 3HAaHUM U | MOJyYyeHHbIE y4eOHOM JAeATEIHHOCTH C TIOMOILNBIO | MHTEPEC K HW3Yy4YCHUIO MaTeMaTHKH,
TeMe: YMEHHI TEOPETHYECKHE 3HAHMA | yUUTENs u CaMOCTOSTENBHO, | COCO0aM pelIeHus Y4eOHBIX 3a1ad;
«BexTopbI» Ha MPaKTHKE OCYIIECTBIISIIOT TIOMCK CPEACTB €€ | JAl0T  TO3UTHBHYIO  OLEHKY H
noctmxkeHna.  llo3HaBaTenmbHBIE - | CAMOOLICHKY yIEOHOH IESTEIBHOCTH;
NepesaroT CoAepKaHhe B CXKATOM M | aJeKBaTHO BOCIPHUHHMAIOT OLICHKY
pa3sBEpHYTOM BUJC. | YUHUTENS u CBEPCTHHKOB;
KomMmyHuKaTHBHEIE - YMEIOT | aHaIU3HPYIOT COOTBETCTBHE
opopMIIsITH MBICIM B YCTHOH | | Pe3yJIbTaToOB TpeOOoBaHUIM
NHCbMEHHOHN pedH C y4eTOM CUTyalluil. | KOHKpeTHOH ydeOHOH! 3a1auu
Metoa koopaunar ( 10 1)

12 KoopaunaTs! 1 Koopnannatsl Onpenenstor PerynsatuBHble - B nuanore ¢ yaureneM | OObACHAIOT camMoMy cebe CBOHM
BEKTOpA. BEKTOpa, JUINHA | KOOPJIMHATHI TOYKH | COBEPUICHCTBYIOT KPUTCPHH OICHKM M | HaumOojee 3aMETHBIC JOCTHKCHUS
Pasnoxxenue BekTOopa. Teopema | MIOCKOCTH; MPOBOAAT | MOIB3YIOTCA HUMH B XOJE€ OLEHKH H | MPOSBISIOT MOJIOKHUTENBHOE
BEKTOpa o 0 Pa3oXKEHUH | omlepanuu Haja | camooneHku.  Ilo3HaBarenbHble - | OTHONICHHE K ypOKaM MaTeMaTHKH,
JIByM BEKTOpa IO JBYM | BEKTOpaMH, CaMOCTOSTENIFHO MPEAIONaraoT, Kakas | IMUPOKUH  HMHTepeC K  HOBOMY
HEKOJUIMHEeapH HEKOJUIMHEapHBIM BBIYHMCIISAIOT JUIMHY W | nHpOpMauusi HYyXXHa JUIsd pelleHusl | yueOHOMy MaTepuaiy, crocodam
BIM BEKTOpaM BEKTOpaMm KOOpJHMHATBl BEKTOpa, | yueOHOM 3aiaun. KOMMyHHKaTHBHBIC - | pELICHUs] HOBBIX y4eOHBIX 3ajad,

yroia MEXIY | YMEIOT CIyIlIaTh IPYruX, NPUHUMAThH | TOOpOXKEIaTeIbHOE OTHOLICHHE K
BEKTOpaMH JpYyryl0  TOYKY 3pEHHs, TOTOBBI | CBEPCTHUKAM; aJeKBaTHO
HM3MEHUTbH CBOKO TOUKY 3PEHUSL. BOCIIPHHUMAIOT OLIEHKY YUHUTENs

13 CBsi3p  MexAay 1 HeuicTBust Haj | PacknaapiBator BekTop | PerynstuBHbele - cocraBisitor 1uiaH | [IposiBisitoT [I03HABATENbHBII
KOOpAWHATaMu BEKTOpaMH o JBYM | BBINOJIHEHHS 3ajad, pellaloT | MHTEpeC K H3Y4YEHUIO IIpeaMeTa,
BEKTOpa u HEKOJUIMHEAPHBIM Ipo0IeMBI TBOPYECKOTO M TIOMCKOBOTO | CIOCO0aM penieHust y4eOHBIX 3a71ad;
KOOpAWHATaMu BEKTOpaM, HaXOJAT | XapakrTepa. [No3naBarenbHbIE - | JalOT  aJeKBaTHYI0  CaMOOILECHKY
€ro Hayama | KOOPJMHATBl BEKTOPA, | CAMOCTOSTENIFHO TPEIIONATaloT, Kakasi | yIeOHOH NesSTEeNbHOCTH; MOHHMAIOT
KOHIIa BBINIOJIHSIOT JACHCTBUS | MHpOpMauusi HYXKHa JUIsd pElIeHWs] | IPUYMHBI  ycrexa B y4eOHOi

Hax BEKTOpamH, | ydeOHOMH 3amaun. KOMMyHHKAaTHBHBIC - | AEATEIBHOCTH; AHATTU3UPYIOT

3a/JaHHBIMH YMEIOT pu HEOOXOAUMOCTH | COOTBETCTBHE pe3yIbTaToOB

KOOpAWHATaMHU OTCTaMBaTh CBOIO TOYKY 3peHHd, | TpeOOBaHMIM yueOHOU 3amauu
apryMeHTHPYA ee.

14 IIpocreiimue 1 Koopaunatst BriBogsT tdopmynsl | PerynmatuBHBIE - cocTaBisioT I1aH | OOBACHAIOT camoMmy cebe cBOHM
3a1aun B BEKTOpa, KOOpPAWHAT  BEKTOpAa | BBHIOJIHEHUS 3amad, pemaioT | OTAETbHEIE Ommkaiime enn
KOOpJAMHATaxX. KOOPAHMHATHI Yyepe3 KOOPJIMHATHI €ro | mpoOieMbl TBOPUECKOTO M IOMCKOBOTO | CAMOPa3BHUTHS; HPOSIBIIAIOT

CepelMHbl OTpPe3Ka, | KOHIA U Hauaja | XapakTepa. ITo3naBarenbHbIE - | IOJIOKUTENBHOE  OTHOLIEHHE K
JUIMHA BEKTOpA, | KOOPJAUHAT CEPEAMHBl | CAMOCTOATENIBHO MPEAIONaratoT, Kakasg | ypokaM  MaTeMaTUKH,  IIHPOKUH
paccTosiHue MEXAy | OTpe3Ka, JUIMHBI | nHQOpManusi HyXKHA JUI pELICHUs | HHTEpeC K  HOBOMY  ydeOHOMY
JIByMsl TOUKaMH BEKTOpa M paccTosiHus | yueOHOH 3aiaun. KoMMyHHMKaTHBHEIE - | MaTepuaily, crmocobam  pelieHus
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MEXIy ABYMS TOUKAMHU | YMEIOT B3[VISHYTh Ha CHTYallUI0 C | HOBBIX yueOHBIX 3ajay;
WHOM TIO3MIMM ¥ JOTOBOPHUTECS C | TOOPOXKETATENPHOE OTHOLIEHHE K
JFOIbMH HHBIX TTO3HIIHH. CBEPCTHHUKAM; a/IeKBaTHO
BOCIIPUHHUMAIOT OLICHKY YUUTEIS
15 Pemenne 3amau 1 3amaun mo Teme | Pemaror 3amaum ¢ | PerymartuBHple -  paGorator  mo | [IposBisror TIOJIOKHUTEITBHOE
o TeMe: «Merton MOMOIIIBIO (opMyI | COCTAaBICHHOMY IUIaHY, HCIIOJNB3YIOT | OTHOIIEHHE K YpOKaM MaTEMaTHKH,
«Merton KOOPJIMHAT» KOOpOWHAT  BEKTOpa, | HapsAmy c OCHOBHBIMH U | IUPOKUH  HMHTEpEC K  HOBOMY
KOOPJMHAT» KOOPJIWHAT CEPEAWHBI | JOMOTHUTEIbHBIE cpeacTBa. | ydeOHOMY Marepuany, CcHocodam
OTpe3Ka, qusbl | [To3HaBarenpHBle - 3alKCHIBAIOT | PELICHUss HOBBIX Yy4eOHBIX 3ajad,
BEKTOpa M PACCTOSIHUS | BBIBOABI B BHAE MpPaBWI "€CNH..., | TOOpOXKEIAaTeIbHOE OTHOLICHUE K
MEXAY nByMms | To...". KOMMyHMKAaTHBHBIE - YMEIOT | CBEPCTHHKAM; aJIcKBaTHO
TOYKaMH. OpraHU30BBIBAThH yueOHOe | BOCIIPHMHHMAIOT OLICHKY YYHUTEIs
B3aUMOJICIICTBHE B TPYIIIE.
16 YpaBHeHUe 1 YpaBHeHUE BreBogsar  ypaBHeHus | PerynmatuBHble -  pabortaror 1o | IIposmBisior [I03HABATEJIbHBII
OKPY>KHOCTH. OKPY>KHOCTH OKPY>KHOCTH U | COCTaBICHHOMY IUIaHy, HCIONB3YIOT | HHTEpEC K M3Y4YCHHIO TIpeaMeTa,
17 YpaBHeHHe 1 YpaBHeHUe MPSIMOH, CTPOST | HapsLy c OCHOBHBIMU U | cmoco0aM perieHnsl yueOHBIX 3a/1ad;
psIMOI IpsSAMOi OKPY’KHOCTh U | JIOTOJHUTEIbHbIE CPEACTBa. | MAIOT  aAEKBAaTHYI0  CaMOOLCHKY
npsIMBIE, 3aganHble | [lo3HaBaTesnpHBIE - COMOCTABISAIOT M | y4eOHOH JESTeNbHOCTH; IOHHMAIOT
YpaBHEHHUSIMHU 0TOMpaIOT HH(POPMAIHIO, OTYICHHYIO | MIPUYNHBI ycrexa/Heycnexa B
18 Hcnons3oBanne 1 YpaBHeHUs Pemaror 3amaum ¢ | U3 Pa3HbIX HUCTOYHUKOB. | Y4eOHOH eI TEIBHOCTH;
ypaBHEHHIA OKPYKHOCTH U | UCIIOJIL30BAHUEM KomMMmyHUKaTHBHEIE - YMEIOT | aHAJIH3HPYIOT COOTBETCTBHE
OKPY>KHOCTH H| MpAMOH ypaBHEHHIA BBITIOJIHATH Pa3JIMYHbIC POJIM B IPYIIE, | PE3yJIbTaTOB TpeOOBaHHUSIM YyueOHOU
psSMOI npu OKPY>KHOCTH M TIPSIMOM | COTPYIHUYAIOT B COBMECTHOM | 3aJjaui
peleHnHt 3a1a4y pelIeHNH 3aJauH.

19-20 | Pemwenue 3amau 2 3amaun 1O TeMme | 3amMCBIBAIOT PerynatuBHbele - ompenensoT Lenb | Beipaxaror MOJIOXKHUTEIBHOE
c «Metox YpaBHEHHUS TPSAMBIX M | y4eOHOM MEATENTbHOCTH C IIOMOINBIO | OTHOIICHHE K IIPOLIECCY IIO3HAHWUS,
HCIIOJIb30BaHHE KOOpAWHAT» OKpY>KHOCTEH, yUUTENsA u CaMOCTOATENIFHO, | aAEeKBATHO OIICHUBAIOT CBOIO
M MeToza HCTIONB3YIOT OCYIIECTBIISIIOT TIOUCK CPEACTB €€ | yueOHYIO0 JesTeIbHOCTD; MPUMEHIIOT
KOOpJMHAT ypaBHEHHS npu | noctmxenus.  Ilo3HaBarenmbHbIE - | IpaBWIIA JIEIOBOTO COTPYAHNYECTBA

penieHun 3a7a4, | MepealoT CoJIep)KaHWe B  CXKATOM,

CTPOSIT OKPYXXHOCTH U | BHIOOPDOYHOM M pa3BEepHYTOM BHJE.

npsiMbIE, 3ajgaHHble | KoMMyHUKaTHBHBIC - YMEIOT

YpaBHEHHUSMHU. OpraHU30BbIBAThH yueOHOe

B3aUMOJEHCTBHUE B IPYIIIE.

21 Kontponsnas 1 Kontpons u | Ilpumenstor Perynarusuble - moHuMaroT npuduHbl | [IposBustoT MO3HABATENBHBIN
padora Ne2 mo OIlEHKAa 3HAHUH U | MOJTyYeHHbIE CBOET0 HEyCIleXa W HaXOIAT CHOCOOBI | MHTEpEC K U3YYCHHIO MPEIMETa,
Teme: «Merop YMEHUI TEOPETUYECKNE 3HAHMS | BBIXOJA n3 3TOH CHUTyallld. | OLEHUBAIOT CBOIO y4eOHYyI0
KOOPAMHAT» Ha MPaKTHKE [To3HaBaTenbHbIE - MepeaaoT | ACATENbHOCTh, MPUMEHSIOT IMpaBHIa




Jara Ne Tema ypoka Kon-Bo | DiemMeHTHI IpenmMeTHbIe MeranpeaMeTHble: JIMYHOCTHBIE Pe3yJabTAThI
MpoBeAeHUs! ypoka 4acoB coaepKaHusA Pe3yabTaThI MO3HABATEJbHBIE,
KOMMYHHKATHBHBIE, PEryJISTHBHBIE
coJiep>KaHue B CXKATOM WIH | JCOBOTO COTPYTHHYCCTBA
pa3BepHYTOM BUJIC.
KoMMyHUKaTHBHEIE - YMEIOT CITyIIATh
IpYTUX, NPUHAMATH JAPYTYIO TOYKY
3peHHs, I3MEHHUTH CBOIO TOUKY 3PCHUS.
CooTHOLIEHHUA MeK1Yy CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkajJsipHoe Npou3BeleHue BeKTopos ( 14 u)

22 Cunyc, 1 CuHyc, KOCHHYC, | Brramcisror cuHyc, | PerynsatuBHbie - 0OHapyxuBawoT U | [IpOSBISIOT YCTOWYMBBIA U NIMPOKHIA
KOCHHYC, taHreHc. OCHOBHOE | KOCHHYC, TaHTEHC | QOpMyITUpPYIOT Y4eOHyI0 TpoOieMy | mHTepec K crmocobaM  pemieHus
TaHTeHC yTia TpuroHomerpudeck | yrmoB or 0 mo 180, | coBMecTHO c YYHTENIeM. | IMO3HABAaTEIbHBIX 3amad,

oe TOXKIECTBO. | JOKA3BIBAIOT OCHOBHOE | [lo3HaBaTeNmbHBIC - COMOCTABIAIOT M | MOJOXKHTENFHOE  OTHOIICHHE K
DopMyIEl TPUTOHOMETPHUIECKOE 0TOHMparoT MH(POPMAIHIO, TOYYCHHYIO | YPOKaM MAaTeMAaTHKH, NAIOT OLICHKY
TIPUBEICHUS. TOXKIECTBO, 3HAIOT | U3 Pa3HBIX UCTOYHHUKOB (CIIPABOYHUKH, | PE3YJIHTaTOB cBoei y4aeOHOI
Cunyc, KocHHYC, | popmymy i | Uareprer). KoMMyHHMKAaTWBHBIE - | JCSATENBHOCTH

TAQHTCHC VYIJIOB OT | BBIYMCICHHS YMCIOT TOHHMAaTh TOYKY 3pCHHS

0? o 1807 KOOPJMHAT TOUKH JIPYTroro, CIyIIaTh APYT Apyra.

23 OcHoBHOE 1 Cunyc, KocuHyC, | Beruucusror cunyc, | PerynatuBHeie - B quanore ¢ yuuteneMm | [I[pyHUMaloT M OCBaMBarOT POJb
TPUTOHOMETPHY TanreHc. OCHOBHOE | KOCHHYC, TAHTCHC | COBEPIICHCTBYIOT KPUTEPHH OICHKH M | 00YydYaroIIerocs; MIPOSIBIISIOT
€cKoe TpuroHomerpuueck | yrimoB otr O mo 180, | monb3yloTcs MMM B XOJA€ OLEHKA U | MO3HaBaTeIbHBIN HHTEpec K
TOXIECTBO oe TOXJIECTBO. | JIOKA3bIBAIOT OCHOBHOE | camMOOIlleHKH.  [lo3HaBarenbHBIE - | U3YUEHHUIO peaMeTa; JIAI0T

DopMyITEl TPUTOHOMETPHUIECKOE 3alMCHIBAIOT BBIBOJBI B BHIC MPAaBWII | aJcKBaTHYIO OIICGHKY CBOEW y4eOHOI
MPUBEACHHUS. TOXECTBO, 3HaT | "ecad..., To...". KOMMyHUKaTUBHbBIE - | AEATEIHLHOCTH

CuHyc, KOCHHYC, | Gopmyiry UL | yMEIOT 0(OPMIIATh MBICITH B YCTHOH U

TAHTEHC VIJIOB OT | BBIYHCICHUS MMMCBMEHHOW PEYH C YYETOM PEUEBBIX

0? o 180? KOOPJMHAT TOYKH CUTYaluH.

24 DopmyIsl 1 DopMyITEl st | 3HArT ¢dopmynsl | PerynmsatuBHbIC - B quanore ¢ yuureneM | OOBSACHSIIOT OTIAWYUS B  OIIGHKaX
TIPUBEICHUS. BBIYHCIICHUS npuBeJcHUs; (GOPMYITY | COBEPIICHCTBYIOT KPUTSPUHU OICHKH W | OJHON M TOW K€ CUTYaIlMH Pa3HBIMH
dopmynel IS KOOPJAMHAT TOYKHU VTSt BBIUMCIICHUS | MOJIB3YIOTCS HWMHU B XONIE OLCHKH M | JIOABMH, IPUHAMAIOT POJIb YUCHUKA,
BBIUUCIICHHSI KOOPJAMHAT TOYKHU camoonieHkd.  [lo3HaBaTenbHbIE - | MPOSBISIOT MO03HABATENbHBII
KOOPAUHAT 3aMMCHIBAIOT BBIBOJBI B BHJC MPABUJI | HHTEPEC K U3YUCHUIO MPeaMeTa
TOYKH «ecny ..., To ...». KoMMyHHUKaTHBHbBIE

- YyMET OQOPMIATH CBOM MBICIH B
YCTHOH M INUCbMEHHOH pEUYU C yYETOM
pPEYEBBIX CHTyaluH.

25 Teopema 0 1 DopmyIbL, Joka3pIBaloT TeopeMy | PeryisTuBHBIC - MOHMMAIOT NpUYMHBL | OOBACHAIOT caMoMy cebe CcBoH
TUTOI AN BBIPAXKAIOIIIHE 0 IUIOINA/IA | CBOETO HEyCIieXa M HaXOST CHOCOOBI | HamboJiee 3aMETHBIC TOCTHKEHUS
TPEyTOJIbHUKA TUTOIIA/Ib TPEyTOJILHUKA, BEIXOJIa u3 aTOM CUTYAIHH.

TPEYTOJILHUKA NpUMEHSIOT ~ Teopemy | Ilo3HaBaTenbHBIC - JIENAI0T




Hara Ne Tema ypoka Koa-Bo | DiieMeHTBI IIpenmerHsbIe MertanpeamerHble: JIM4HOCTHBIE Pe3yabTaThI
NpOBeIeHUsI ypoka 4acoB co/iep KaHus pe3yJbTaThl Nno3HaBaTeJbHbIE,
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
gepes3 JIBe CTOPOHBI | MPU PELIeHHH 3a/1a4 NpeArojokeHne 00  uHpOpManuy,
U yrool  MExmy KOTOpasi Hy’KHa JUIsl pPeIIeHus y4eOHOMH
HUMHA 3agaun. KOMMyHHKAaTHBHBIE - YMEIOT
KPUTHYHO OTHOCHTbCA K  CBOEMY
MHEHHIO.
26 Teopema 1 Teopema cuHycoB. | Jloka3siBatoT Teopemy | PerymaruBuple -  pabortator 1o | OOBACHSIIOT OTIMYHS B  OICHKAX
CHHYCOB IMTpumepsr CHHYCOB, TPHMCHSIOT | COCTaBICHHOMY IUIaHY, HCIIOIB3YIOT | OAHON M TOH XK€ CHTYyaIlH Pa3HBIMH
MPUMCEHEHHUS TP PELICHUH 3313 OCHOBHBIE " JOTIOTHUTENbHBIE | JIFOABMH, AAIOT aJCKBATHYIO OLICHKY
TEOpEMBl CHHYCOB cpercTtBa (crpaBOYHas JIMTEpaTypa, | pe3yibTraTaMm cBoei yueOHOMH
JUIL  BBIYHCIICHHS cpeactea MKT). Ilo3HaBarenbHble - | AEATENBHOCTH, MPOSBISIOT HHTEPEC K
3JIEMEHTOB COIIOCTaBNSAIOT u OTOMPAIOT | MpEeaMETy
TPEyroibHHUKa uHhopmanuio, MOJIyYEHHYIO u3
pa3sHbIX HCTOYHHKOB (CIIPABOYHHKH,
Wntepner). KomMmyHHKaTHBHBIE — -
YMEIOT B3INISHYTh Ha CHTYAalHIO0 C
WHOM TIO3UIMH ¥ JIOTOBOPHUTBECS C
JFOJIbMH MHBIX MTO3HIHH.
27 Teopema 1 3anauun Ha | [Ipumensitor Teopemsbl | PerynsatuBHple - omnpeaenstor 1eib | [IposBIsOT yCTOMYMBBIN HMHTEpEC K
KOCHHYCOB HCTIONIb30BAHHE CHHYCOB U KOCHHYCOB | y4eOHOH JEATENIBHOCTH, | CHOCO0aM pEeIIeHHs O3HABATEIbHBIX
TEOpPEM CHHYCOB U | NPH PEIICHHUH 3a1ad OCYIIECTBIISIIOT TOUCK CPEICTB €€ | 3ajad, MOJ0KUTEIbHOE OTHOIICHHE K
KOCHHYCOB noctmwkeHus.  Ilo3HaBarenbHblE - | ypOKam MaTeMaTHKH
HepefaloT COJAEp)KaHHEe B  CXKATOM,
BBIOOPOYHOM M DPa3BEpHYTOM BHJE.
KoMMyHUKaTHBHBIC - YMEIOT
NPUHAMATB TOYKY 3PEHUSI JPYToro
28 Pemenue 1 3anaumn Ha | Pemator 3amaum Ha | PerymatuBHbie - mpenensitoT 1enb | OOBACHSAIOT camMoMy cebe  CBOH
TPEYTOJIEHUKOB HCTIONB30BaHHUE HCTIONB30BaHUE y4eOHOIl AEATENbHOCTH C IIOMOIIBIO | OTHENbHBIE Omkaiimme Henu
TEOpPEM CHHYCOB U | TEOPEM CHHYCOB W | YUHTEIs u CaMOCTOSITENIFHO, | CAaMOPAa3BUTHUS, MPOSBISIOT HHTEPEC
KOCHHYCOB KOCHHYCOB OCYIIECTBIISIIOT TOUCK CPEICTB €€ | K HW3Y4YeHHI0O MpeAMeTa,  JIaroT
noctmxkeHus.  Ilo3HaBaTenbHBIE - | TOJIOXKHUTEIBHYIO OLICHKY u
COIOCTABJISIOT " OTOMPAIOT | CAMOOLIEHKY pe3ysbraram
nHpopManuio, MOJTyYEHHYIO U3 | AEATEIBHOCTH
pasHbIX HWCTOYHHMKOB, 3allMCHIBAIOT
BBIBOJIbI B BUJIE MPABUII «ECIH ..., TO
..». KOMMyHHKAaTHBHbIE - YMEIOT

B3MVISIHYTh HA CUTYalMIO C WHOU
MO3UIIMU U JIOTOBOPUTHCA C JIHOJbMHU
WHBIX MTO3UIHAN.




Hara Ne Tema ypoka Koa-Bo | DiieMeHTBI IIpenmerHsbIe MertanpeamerHble: JIM4HOCTHBIE Pe3yabTaThI
NpOBeIeHUsI ypoka 4acoB co/iep KaHus pe3yJbTaThl Nno3HaBaTeJbHbIE,
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE

29 WzmeputenbHbl 1 Meroapr pemenus | [IpoBoasr PerynsatuBuble -  pabortator  mo | OOBsACHAIOT caMoMy cebe CBOM

¢ paboTsI 3aJa4, CBA3aHHbIC C | N3MEPUTEIIbHBIC COCTAaBICHHOMY IUIaHy, HCIIONB3YIOT | HamOoiee 3aMETHbIE IOCTHIKEHHS;
W3MEPHUTENBHBIMA | pabOTHl, OCHOBaHHBIE | OCHOBHBIC " JOTIOTHUTEIBHBIE | TIPOSIBIISIOT MOJIO>KUTETBHOE
pabotamu Ha UCTIONIB30BaHUH | CPENCTBA nHpOpManMy. | OTHOIIECHHE K YPOKaM MAaTEMAaTHKH,
TEOpeM CHHycoB, W | Ilo3HaBaTenmbHBIC - NepealoT | ITUPOKHH  MHTEpeC K  HOBOMY
KOCHHYCOB COJIepKaHHE B CXKaTOM, BEIOOPOYHOM | ydeOHOMY MaTepuaily, Ccrocodam
I Pa3BEpHYTOM BUZC. | PEUICHUSI HOBBIX Y4YEOHBIX 3a71ad;
KomMyHuKaTHBHBIE - YMEIOT TIpU | TOOpOXKEIaTellbHOE OTHOLICHHE K
HEOOXOIMMOCTH  OTCTamBaTh CBOKO | CBEPCTHUKAaM; JAlOT  aJIeKBaTHYIO

TOYKY 3peHHs, apryMEeHTHpYs €€, | OLEHKY y4eOHOil JesTenbHOCTH

NOATBEPXKast apryMeHThI pakTamu.

30 Pemenne 3amau 1 3anayun Ha | [Tonb3yrotes Perynstusupie - ompenensor 1eib | OOBACHAIOT camMoMy cebe CBOHM
o TeMe: UCIIOJIb30BaHHE TeOpeMaMy CHHYCOB M | Y4eOHOW JeATeNbHOCTH C MOMOUIBIO | Haubojiee 3aMeTHbIE JIOCTIIKCHUS,
«CoOoTHOILIEHHS TCOPEM CHUHYCOB U KOCHUHYCOB Ipu | y4UuTeid u CaMOCTOSATCIIbHO, MIPOABJIAIOT TIOJIOXKHUTCIIBHOC
MEXKTy KOCHHYCOB pelmIeHNH 3aJad  Ha | OCYIIECTBIIAIOT TIOMCK CpPEACTB €€ | OTHOIICHHWE K ypOKaM MaTeMaTHKH,
CTOPOHAMH U penieHue noctmxeHus.  Ilo3HaBarenbHBIE - | IIMPOKME  HHTEpEC K  HOBOMY
yIIIaMu TPEyTrOIbHHUKOB, 3aIMCHIBAIOT BBIBOJBI B BHJC NPaBWI | yaeOHOMY MaTepHady, crocodam
TPEyTrONbHUKA HaXOZIsT wromany | "ecnn..., T1o...". KOMMyHUKaTHBHBIE - | pelICHUs HOBBIX Yy4YEOHBIX 3ajaad;

TPEyTroNbHHUKA U | yMEIOT  OpraHM3OBBIBATH  ydeOHOE | TOOpOXKETAaTeNbHOE OTHOLICHHE K
napajuiesiorpaMmma B3aMO/ICIICTBUE B IPYIIIIE. CBEpCTHUKAM; JIAIOT  aJIeKBaTHYIO
4yepe3  CTOPOHBI U OLIEHKY Y4eOHO AesTeTbHOCTH
CHHYC yriia

31 Pewmenue 3anau 1 3amaun Ha | Pemator 3amaun, | PerynsaruBHele - cocraBmaoT IuiaH | OOBSCHAIOT OTJIMYMA B OLEHKax
Io TEMC: HCIIOJIb30BAHUC CTpOAT Y1JIbl, BBIITOJIHCHUSL 3a11aH1/1171 COBMECTHO C OI[HOﬁ U TOM Ke CUTyalluu pasHbIMH
«CooTHOIIEHUS TCOPEM CHUHYCOB U BBIYUCIISAOT YUYUTEIIEM. ITo3HnaBaTenbHbBIE - | JJIOAbMH, MIPOABJIAIOT
MCXKIY KOCHUHYCOB KOOpAUHATBl TOYKHU C 3alMMCbIBAIOT BBIBO/IbI B BHJIC IPaBUJI NO3HaBaTEJIbHBIN HUHTEPEC K
CTOPOHAMH U MIOMOIIBIO CHHYCa, | «eCNH ..., TO ...». KOMMyHUKaTHBHbBIE | N3yYECHUIO npesaMera, JIafoT
yrIIamMmu KOCHHYCa M TaHreHca | - yMeIoT O(GOpMIATh CBOM MBICIH B | aJeKBAaTHYIO OLIEHKY CBOEH y4ueOHOIi
TPEyTrOoIbHUKA yria, BBIYHCIIAIOT | YCTHOH M MHMCBMEHHOH pedH ¢ Y4eTOM | JIesITeIbHOCTH

TUTOIAb PEUEBBIX CHTYaIHH.
TPEyTroNbHUKA 110 JIBYM
CTOpOHAM ¥ YDy
MEXIy HUMH, PEIIAIOT
TPEYTOJIbHUKY;
OOBSICHSIIOT, YTO TaKOE
yroja MEXIY
BEKTOPaMH.
32 Yron  mexny 1 IlonsTue yriaa | 3HaoT  ompezenieHWE | PerynmsaTuBHBIE - ompenensioT Iens | [loHumaroT HeoOXOIUMOCTh yUeHHUS,




Jara Ne Tema ypoka Kon-Bo | DiemeHTHI IIpeamerHbIe MertanpeameTHsble: JINYHOCTHBIE Pe3yaIbTaThl
NpoBeeHUst ypokxa 4acoB coJepKaAHUSA pe3yabTaThl NMO3HABATEJILHbIE,
KOMMYHHMKATHBHBIE, PeryJISTHBHbIC
BEKTOpaMH. MEXJy BEKTOPaMH, | CKaJIIPHOTO yueOHOI JeSITeIbHOCTH, | OCBAaUBAIOT u MIPUHUMAIOT
CkasapHoe CKaJIIPHOE MPON3BEACHUS OCYIIECTBIISIFOT TIOMCK CPEICTBA €€ | COMHANBbHYI0 pPOJIb OOYYaroIIerocs,
MPOU3BEACHHE MPOU3BEACHHE BEKTOPOB, ycnoBue | mocTikeHHs.  Ilo3HaBaTenmbHBIE - | JaroT a/IeKBaTHYIO OLICHKY
BEKTOPOB BEKTOPOB W  €ro | MEpHEHAMKYISAPHOCTH | JIENMAroT TIPEATION0KEHHS 00 | pe3ynpraTam CBOCH y4aeOHOH
CBOJCTB, BEKTOPOB. nHpopmanuy, KoTopas HyXHa MU | JESTEIbHOCTH
CKaJISIpHBIN pelieHus yaeOHoI 3a/1a4u.
KBaZIpaT BEKTOpa KomMyHUKaTHBHBIE - YMEIOT
OTCTauBaTh CBOIO TOYKY 3pEHHUS,
apryMeHTHpys ee, IOATBEPKAaTh
apryMeHTHI (pakTamu.

33 CkanspHoe 1 IlonsTtue Bripakaror ckansipHoe | PerynsTuBHBIE - mOHMMAaroT npuuuHbl | OOBACHAIOT caMoMy ceOe  CBOM
MIPOU3BE/ICHHUE CKaJSIpHOTO MIPOU3BE/ICHHUE CBOEro Heycliexa W HaxOoIsAT CHOCOObI | HauOoyiee 3aMETHbIE JOCTHIKEHHS,
BEKTOPOB U €ro MIPOU3BEACHUS BEKTOPOB B | BBIXOJa u3 3TOM CUTYaIlMH. | IPOSIBISAIOT MIO03HABATEIBHBIN
CBOMCTBa BEKTOPOB B | KoopauHaTax, 3HaioT | Ilo3HaBaTenbHBIE - JIENAIOT | MHTEpeC K H3YYEHHUIO TIpeaMeTa,

KOOpJMHATaX M €ro | ero CBOHCTBA, YMEIOT | MpEAroyiokeHne 00 uHpopmanuy, | AarT a/IeKBaTHYIO OLICHKY
CBOHCTBa pemiaTts 3a1a9u KOTOpasi Hy’KHa JUIsl pPeIIeHHs y4eOHOH | pe3ynbTaToB CBOECH yaeOHOH
3agaun. KOMMYHHUKAaTHBHBIE - YMEIOT | JIESITEIHFHOCTH
KPUTHYHO OTHOCHTbCSI K  CBOEMY
MHEHHIO.

34 [Ipumenenne 1 3agaun Ha | 3HatoT  ompeneneHue | PerynsaTuBHBIC - MOHMMAIOT NMpuunHBI | OOBACHAIOT camMoMy cebe CBOHM
CKaJIIpHOTO MIPUMEHEHNE CKaJSIPHOTO CBOETr0 HEyClleXa M HaxXOAAT CHOCOOBI | HanboJiee 3aMeTHbIE JOCTIKEHUS
MIPON3BEACHUS TEOpEM CHHYCOB WU | IPOM3BEICHHUS BBIXOJIa u3 STOM CUTYAaIHH.

BEKTOPOB K KOCHHYCOB U | BEKTOPOB, ycnoBue | Ilo3HaBaTenbHBIE - JIeNaoT
peIeHHIo 3a1a4 CKaJSIpHOTO NEePHEeHANKYISIPHOCTH | MpEAnoioxkeHue 00  uHpopMauu,
MIPON3BEACHUS BEKTOPOB, BBIPAXAIOT | KOTOpas HYXKHA JUIS peIIeHus y4eOHOH
BEKTOPOB CKaJsIpHOe 3amaud. KOMMyHHKaTHUBHBIE - YMEIOT
MPOM3BEACHHE B | KPUTHYHO OTHOCHTBCS K  CBOEMY
KOOpJMHATaX, 3HAIOT | MHEHHIO.
€ro CBOMCTBa

35 KonTpoJsbHas 1 Kontpons u | Ilpumensror PerymatuBasie -  paborator 1o | OOBACHAIOT camoMy cebe CBOHM
padora Ne3 mo OLICHKA 3HAaHUI U | MOJyYeHHBIE COCTaBJIGHHOMY IUIaHy, HCIIOJB3YIOT | HauOosiee 3aMETHBIE JOCTHIKEHHS,
Teme: YMEHHUHI TEOPETUYECKHUE 3HAHUS | OCHOBHBIE u JIOTIOJTHUTENbHBIE | MPOSBISIOT MO3HABATENBHBIN
«CooTHOIICHN Ha MpaKTHUKe Cpe/ACTBa TOJIydeHUS WHQOpMAIMHU. | MHTEpPEC K H3YYCHHIO IIpeIMeTa,
€ MeKay Io3naBarenbHbIE - nepeaanT | JaroT a/IeKBaTHYIO OIICHKY
CTOPOHAMM M CoZIepKaHue B C)KaToM WIH | Pe3yIbTaTOB cBoei y4eOHoit
yriaamu pa3BepHYTOM BUZE. | AEATEIFHOCTH
TPeyroJibHMKa KomMmyHuKaTHBHEIE - YMEIOT
» OTCTaWBaTh CBOIO TOYKY 3pEHHs,




Jara Ne Tema ypoka Kon-Bo | DiemeHTHI IIpeamerHbIe MertanpeameTHsble: JINYHOCTHBIE Pe3yaIbTaThl
NpoBeeHUst ypokxa 4acoB coJepKaAHUSA pe3yabTaThl NMO3HABATEJILHbIE,
KOMMYHHMKATHBHBIE, PeryJISTHBHbIC
apryMeHTHpys ee, IOATBEPKAATh
apryMeHThI (haKTaMu.
JlIMHA OKPYKHOCTH M IUIoIaAb kpyra ( 11 u)
36 IIpaBunbHbII 1 IlonsTue 3nator  ompenenenue | PerynsatuBHble - paboTaror 1o | JlalOT HOJIOKHUTENBHYIO aJeKBaTHYIO
MHOT'OYTOJIbHUK MPaBUIBHOTO MPaBUIBHOTO COCTaBJICHHOMY IUIaHy, HCHOJB3YIOT | CAMOOLIGHKY Ha OCHOBE 3a/JaHHBIX

MHOT'OYTOJIbHUKA. MHOT'OYTOJIbHUKA OCHOBHBIE u JIOTIOJTHUTEJbHBIE | KDUTEPUEB YCHEUIHOCTH  y4YeOHOM
Dopmyna IS Cpe/CTBa AJIs MOTy4eHus HHQopMaluK | IesTelTbHOCTH, MPOSIBIISIOT
BBIUMCIICHUA  yIJia (cripaBoyHast JHMTEpaTypa, CpPEACTBA | MO3HABATEIBHBIN HHTEpeC K
MIPaBUWIBHOTO n- UKT). [To3HaBaTenpHBIC - 3alHCHIBAIO | MIPEIMETY
YTOJIbHUKA BBIBOJIBI B BUAE NMPABUI «ECIH ..., TO

.». KoMMyHHKaTHBHBIE - yMEIOT

OTCTaWBaTh CBOIO TOYKY 3pCHHA,

apryMEHTHpYs ee.

37 OKpy>KHOCTB, 1 Teopemsl 00 | 3HatoT W TpuMEHSIOT | PerynstuBHBIE - coOCTaBNAOT IUIaH | [IposBiISIOT TIOJIO>KUTETBHOE
OTHCaHHas OKPYKHOCTH, Ha MpPaKTUKE TEOpeMy | BBIOJHEHMS 3aJaHUN COBMECTHO C | OTHOUIEHHE K YpPOKaM MaTeMaTHKH,
OKOJIO ONHCaHHON OKoJIo | 00 OKpYXKHOCTH, | yuuteneM. [lo3HaBaTenbHble - JENAIOT | IIMPOKMH HHTEpeC K crocobam
MPaBUIBHOTO MIPaBUIBHOTO ONHCaHHOM OKOJIO | peArnojokeHuss o0 HHpOpPMaluu, | peuieHUss HOBBIX y4eOHBIX 3ajad,
MHOT'OYTOJIBHUK MHOT'OYTOJIbHUKA H | MPaBUIBHOTO KOTOpas  HYXHa JUIi  peleHHs | NOHHUMAIOT IPUUYMHBI ycIexa B CBOCH
a OKPY’KHOCTH, MHOTI'OYT'OJIbHHKA. IIPEeIMETHOM yueOHO 3amaud. | y4eOHOH e TeIbHOCTH

BITMICAHHOM B HETO KoMMyHuKaTHBHBIE -  NOHUMAIOT
TOYKY 3pEHHS IPYTOTO.

38 OKpY>KHOCTb, 1 Teopemsl 00 | 3HAIOT W TPHUMEHSIOT | PerynsaTuBHBIE - COCTaBISIOT IUIAH | [IPOSIBISIOT YCTOWYMBEIA M ITHPOKHIA
BIMCAaHHAs B OKPYXHOCTH, Ha TIPaKTUKE TEOPEMY | BBHINOJHEHHWsS 3aJaHMi COBMECTHO C | MHTEpeC K croco0aM  pelreHus
MpaBHIbHBINA ONHMCAaHHOH OKoJO | 00 OKpY>KHOCTH, | yUHUTEIIEM. [To3HaBarenbHBIE - | mo3HaBaTeNBHBIX 3a/ad4, aJeKBaTHO
MHOTOYTOJIbHUK MPaBHIBHOTO BITICAaHHOM B | TMIEPENAIOT COAEpKAHWE B CXKAaTOM, | OLEHUBAIOT  pE3yJbTaThl  CBOEH

MHOTOYTOJIbHUKA W | NPaBHIIBHBIHA BEIOOPOYHOM HIIM Pa3BEPHYTOM BHAE. | YUE€OHOH AEATEIHHOCTH, OCO3HAIOT U
OKPY>KHOCTH, MHOT'OYTOJIBHUK KomMmyHUKaTHBHEIE - YMEIOT | IPUHUMAIOT  COLHAIBHYIO  POJb
BITMCAHHOW B HETO OTCTaWBaTh CBOIO TOYKY 3pEHHd, | yUYCHHKA

apryMeHTHpys ee, IIOATBEPKAaTh

apryMeHThl pakTamu.

39 OKpYKHOCTb, 1 Teopembr 00 | 3HatOT W TpUMEHAIT | PerymatuBHble - onpenensioT 1enb | OObsACHAIOT camoMy cebe  CBOM
OTIMCaHHAs OKPY>KHOCTH, Ha MPaKTHKE TEOpeMBI | y4eOHOMH JeSITeIbHOCTH, | OTHEIHHBIC OmmKkaime enn
OKOJIO ONMHUCAaHHOI OKoIO | 00 OKPY)KHOCTH, | OCYIIECTBIIOT IIOWCK CPEJICTB €€ | caMOpa3BUTHA, MPOSIBIISIOT
MPaBUIBHOTO MPaBUIBHOTO BITUCAHHOU B | gocTwxkeHus.  [lo3HaBaTenbHble - | MOJOXHUTENBHOE  OTHOLIEHHE K
MHOTOYTOJIbHUK MHOTOYTOJIbHUKA U | MPaBUJIbHBIN 3aIMCHIBAIOT BBIBOJIBI IIPABUII "€CIH..., | YpOKaM MaTeMaTuKH, JIafoT
a W BIIMCaHHas OKPYKHOCTH, MHOTOYTONBHUK; 00 | To...". KommyHuKaTuBHBIE - | caMOOIIGHKY  pe3ylbTaTOB  CBOEH
B HETO BIIMCAHHOW B HETO | OKPY’KHOCTH, OpPTraHU30BBIBAIOT ydeOHOe | yueOHOI nesTeIbHOCTH




Jara Ne Tema ypoka Kon-Bo | DiemeHTHI IIpeamerHbIe MertanpeameTHsble: JINYHOCTHBIE Pe3yaIbTaThl
NpoBeeHUst ypokxa 4acoB coJepKaAHUSA pe3yabTaThl NMO3HABATEJILHbIE,
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
OMUCaHHOM OKOJIO | B3aUMOJEHCTBUE B IpyMIIe.
MPaBHIBHOTO
MHOTOYTOJIbHHKA

40 DopMynsl IS 1 DopmyeL, 3rator Qopmynsl i | PerymatmBHBIEe - pabortator 1o | OOBACHAIOT camMoMy cebe  CcBOHM
BBIYHCIICHHA CBSI3BIBAIOIHC BBIYHCIICHUA yIiia, | COCTaBICHHOMY IUIaHy, HCIIONB3YIOT | HanOojee 3aMETHBIE JIOCTHKCHUS,
TUTOIAIH IUTOIIAb U | IIOm@and ¥ CTOPOHBI | OCHOBHBIE " JOTIOTHUTEIBHBIE | TIPOSIBIISIOT MIO3HABATENbHBII
MPaBHIBHOTO CTOPOHY MPaBHIBHOTO cpeacTBa ULt MOJTYyYeHHsI | MHTEpEC K U3YUCHUIO IIPEaMETa,
MHOTOYTOJIBHUK MPaBHIBHOTO MHOTOYTOJIbHHKA u | napopmanmu.  Ilo3HaBaTenbHBIE - | JAIOT a/IeKBaTHYIO OLICHKY
a, ero CTOPOHBI MHOT'OYTOJIbHUKA C | pajnyca BIHCAHHOW B | MEpefaloT COAEpKAaHHE B CXKATOM, | Pe3yJIbTAaTOB cBoei yueOHOi
u paanyca panuycamu HETO OKPY’KHOCTH, | BHIOODOUHOM U pa3BEPHYTOM BHJE. | JEATEIBHOCTH
BITMCAHHOU BITMCAaHHOU U | BBIBOAAT ux u | KoMMyHHUKaTHBHBIE - YMEIOT
OKPY>KHOCTH ONHCaHHOM MPUMEHSIOT IpU | OTCTauBaTh CBOIO TOYKY 3pEHHS,

OKpY>KHOCTEH peleHny 3agay apryMeHTHpys  ee,  IOJTBEepxkaas
(daxTamu.

41 [TocTpoenue 1 3amaun Ha | BeiBogsar u | PerynatuBasle - B guanore c¢ | [IposBustor MO3HaBaTEJILHBIN
MPaBIIBHBIX MOCTPOCHHE MPUMEHSIOT IpU | yYUTENEM COBEPIICHCTBYIOT KPUTEPUH | HHTEPEC K H3YUCHUIO MaTEMaTHKH,
MHOTOYTOJIBHUK MPaBIIBHBIX penIeHuH 3aja4d | OIEHKH U TOJNB3YIOTCS HMH B XOJE | crmocobaM penieHust ydeOHbIX 3ajad,
OB MHOTOYTOJbHUKOB | (pOpMysBI  IUIOIIAIH. | OIICHKH " CaMOOICHKHU. | JAaf0OT  IO3WTHBHYIO  OIEHKY W

Crposar  mpaBuibHbe | [lo3HaBaTeIbHBIC - MepeslatoT | CaMOOIIEHKY YUEOHOH NEesITeNbHOCTH,

MHOTOYTOJIbHUKH COZIEp’)KaHME B C)KATOM, BBIOODOYHOM | aJ€KBATHO BOCIPHUHHUMAIOT OIICHKY
WIN pa3BepHYTOM BUJIC. | YUHUTENS U CBEPCTHHKOB,
KomMMmyHUKaTHBHEIE - YMEIOT | aHAJIH3HPYIOT COOTBETCTBHE
KPUTUYHO OTHOCHUTBCA K CBOEMY | Pe3ylbTaToB TPeOOBaHMSIM y4ueOHOU
MHEHHIO. 3a1auu

42 Jnuna 1 ®opmyna  ATHHBI | 3HAIOT ¢dopmyisl | PerynstuBueile - paborator 1o | IIposBistor I0JIOKUTEIILHOE

OKPY>KHOCTH OKpPY>KHOCTH. JUIMHBl OKPY>KHOCTH M | COCTaBIEHHOMY IUIaHy, HCIOJB3YyIOT | OTHOIICHHE K ypOKaM MaTeMaTHKH,
Dopmyna IyTH | IyTH OKPY>KHOCTH, | HapsIy c OCHOBHBIMHU U | IIAPOKUH  HMHTEpeC K  HOBOMY
OKPYXHOCTH NPUMEHSIOT WX TPHU | JOMOJHUTEIbHBIE cpeacTBa. | ydeOHOMY Marepuany, CcHocodam
pelIeHnn 3a1a4 [lo3HaBaTenbHBIE - CONOCTaBIAIOT W | PEIICHUS HOBBIX Y4eOHBIX
oTOMpalOT MH(POPMALHIO, MOITYUYCHHYIO | 337a4.]00poXKenaTeIbHOe
u3 pa3sHBIX UCTOYHUKOB. | OTHOILIEHUE K CBEpPCTHHKAM,
KomMyHuKaTHBHBIC - YMEIOT | aJ€KBAaTHO BOCHPHHUMAIOT OLEHKY
BBINOJIHATH Pa3JINYHbIC POJIM B TPYNIE, | YUUTENs,  IIOHUMAOT  IPUYUHBI
COTPYAHMUYATH B COBMECTHOM PEIICHUH | yclieXa B y4eOHOH AeATeIbHOCTH
y4eOHOM 3a/1auH.

43 IInomans 1 DopMyibl 3HaroT ¢dopmynsl | PerynaTuBHbIE - MOHMMAOT NpUUnHBL | OOBACHIIOT camMoMy cebe CcBOHM
Kpyra. IUIOIAAN Kpyra M | IJIOMIagy  Kpyra | | CBOETO Heyclexa W HaxOIAT CHocoObl | Hambosiee 3aMETHBIE JIOCTHIKEHHS,
[Tnomanp KPYTOBOTO CEKTOpa | KPyroBOro  CEKTopa, | BBIXoJa u3 STOH CUTYaIlMH. | IPOSIBISIOT MTO3HABATENBHBIN




Jara Ne Tema ypoka Kon-Bo | DiemeHTHI IIpeamerHbIe MertanpeameTHsble: JINYHOCTHBIE Pe3yaIbTaThl
NpoBeeHUst ypokxa 4acoB coJepKaAHUSA pe3yabTaThl NMO3HABATEJILHbIE,
KOMMYHHMKATHBHBIE, PeryJISTHBHbIC
KpPYroBOTro npuMeHstoT ux npu | Ilo3HaBaTenbHbIE - JIENAOT | MHTEpeC K H3YYEHHUIO IpeiMeTa,
CeKTOpa peLIeHNH 33129 MIPEANoNoKeHne 00 HH(pOpPMAILUH, | JAIOT a/IeKBaTHYIO OLICHKY
KOTOpast Hy’KHa /ISl peIIeHus] y4eOHOH | pe3yIbTaToB cBoei y4aeOHO
3agaun. KOMMyHHUKAaTHBHBIE - YMEIOT | JESITEIHbHOCTH
KPUTHYHO OTHOCHTbCA K  CBOEMY
MHEHHIO.
44 Pemenne 3amau 1 3amaun Ha | [Ipumenstor ¢opmynsl | PerymaruBable - moHmMaioT npuauHEL | OOBACHAIOT camMoMy cebe CBOHM
o TeMe MPUMEHEHNE JUIMHBI OKPY>KHOCTH M | CBOETO HEyCIleXa M HaXoIsT crocoObl | Hamboiee 3aMETHBIE JOCTHKEHHS
«/Inuna thopmyn JUIMHBI | IyTM OKPY’XHOCTH U | BBIXOZA u3 STOH CUTYaIHH.
OKPY>KHOCTH. OKPY>KHOCTH u | popmynet  momanu | Ilo3HaBaTenbHbIC - JIeNaoT
ITnomans JUTMHBI JOYTH | Kpyra ¥ KpYroBOTO | MpearnojoxeHue o0 wuHpOpManuy,
Kpyra» OKPY>KHOCTH CEeKTOpa IpU PEIeHUU | KOTopas Hy>KHa JUlsl pelieHus yuyeOHOH
3aja4 3agaud. KOMMyHHKaTHUBHBIE - YMEIOT
KPUTUYHO OTHOCHUTBCA K  CBOEMY
MHEHHIO.
45 Pewenue 3amau 1 Jnuna [Mpumensror GopMynsl | PerymsaTuBHBIE - COCTaBISAIOT IUIaH | [IpOSBILTIOT yCTOWYMBBIN M IITUPOKUI
o TeMe OKPYXHOCTH. JUIMHBI OKPY>XHOCTH W | BBITOJHEHUS 3ajad, pemiaoT | MHTepec K  CrocobaM  pemieHus
«dmHa [Tnomans kpyra OYTH OKPYXXHOCTH H | IPOOJIEMBI TBOPUECKOTO U MOMCKOBOTO | ITO3HABATEIBHBIX 3aj1ad,
OKPYXHOCTH. ¢opmynsl  mIIOmAnM | Xapakrtepa. ITo3HaBarenbHBIE - | HONOXUTENPHOE  OTHOIICHHE K
[Tnomans Kpyra W KpYroBOTO | CaMOCTOSTENIFHO TPEIIONAraoT, Kakasi | ypoKam MaTeMaTHKH, JIafoT
Kpyra» CeKTOpa IpH pellieHHH | nHpopMauusi HYyXKHa JUIsd pEIIeHUs | aJleKBaTHYI0 OLCHKY pe3yJIbTaToB
3a1a4 yuebHoil 3anaun. KoMMyHUKaTHBHEIE - | CBOEH yueOHOM JesTeIbHOCTH
YMEIOT B3IJISIHYTh HA CHTYalMi0 C
WHOH TMO3UIMH M JIOTOBOPHUTECS C
JIFOIBMU MHBIX TO3UITHIH.
46 Kontpoabsnas 1 Kontpois u | Ilpumenstor PerynatuBubsle - ompenensoT neib | OOBACHAIOT OTIMYMSA B OICGHKAX
paGora Ned4 mo OlLIEHKA 3HAaHUN U | MOJIyYeHHbIE yaeOHOM JIeATENIbHOCTH, | OJJTHOM M TOW K€ CUTyalMd pa3HbIMU
Teme: «/l1mHa YMEHHHI TEOpETHYECKNE 3HAHMS | OCYIIECTBIAIOT IOWUCK CPEACTBA €€ | JIIOABMH, MPOSIBIISIFOT
OKPYKHOCTH H Ha MpaKTHKE noctmkeHus.  Ilo3HaBarenbHBIE - | MOJIOXKHUTENBHOE  OTHOUIEHHE K
JI0IA b 3aIMCHIBAIOT BBIBOJBI B BHUJIE MPABHJI | YpOKaM MaTeMaTHKH, JIaroT
Kpyra» «eCNH ..., TO ...». KOMMyHHMKAaTUBHBIE | NOJOXKHUTENBHYIO OLICHKY u
- YMEIOT BBINOJIHATh Pa3IMyHbIE POJIM | CAMOOICHKY pe3yJIbTaToB Yy4eOHOU
B rpymnre, COTPYAHUYATH B | JI€SATEIBHOCTH
COBMECTHOM pEIICHHUH 3a7a4H.
JABuxenus (7 4)
JABuxenue (7 47 Otobpaxenue 1 IonsTHe OOBSICHAIOT, 4TO Takoe | PerynsaTuBHBIE - COCTAaBIAIOT IUIaH | [IpOSIBISIOT yCTOWYMBBIN M ITUPOKUIT
q) IUIOCKOCTH  Ha 0To0pakeHHs oTto0OpakeHHne BBINOJIHEHNS 33/laHMH COBMECTHO C | MHTEpeC K crmoco0aM  pelieHHs




Hara Ne Tema ypoka Koa-Bo | DiieMeHTBI IIpenmerHsbIe MertanpeamerHble: JIM4HOCTHBIE Pe3yabTaThI
NpOBeIeHUsI ypoka 4acoB co/iep KaHus pe3yJbTaThl Nno3HaBaTeJbHbIE,
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
ce0s. [lonsTHe TUIOCKOCTH Ha ce0s | IIocKkocTH Ha  cedst, | yunuteneM. [lo3HaBaTelbHBIE - CTPOST | MO3HABAaTENbHBIX 3ajad, aieKBaTHO
JBIDKCHUS U IBIDKCHHE 3HAIOT  ONpEJENCHHE | MPEANOJIOKEHUsT 00 HWH(OpManuy, | OUEHUBAIOT  PE3yNbTaThl  CBOEH
JBIDKCHUS IUIOCKOCTH | KOTOpass ~ HyXKHa 11 pEIIeHHs | y4eOHOW JeATeNbHOCTH, OCO3HAIOT U
NIpEAMETHOMN yaeOHOi 3a/a4y. | IPUHUMAIOT  COLMAIBHYIO  POJb
KomMyHUKaTHBHBIE - YMEIOT | ydIEeHHUKa
OTCTaWBaTh CBOIO TOYKY 3pEHHA,
apryMEHTHpysl €€, IOATBEpKAaTh
apryMeHThl hakTamu.
48 Cummerpus. 1 OceBas u | [lpumensitor cBolicTBa | PerymsatuBHble - moHUMalOT npuyuHbl | OOBACHSIIOT camoMmy cebe CcBou
LEeHTpaJIbHAs JIBIDKEHU I Ha | CBOEro Heycliexa W HaxoIsT CIOCOObI | Hauboyiee 3aMETHbIE JOCTHIKEHHS,
CUMMETpHS MPaKTHKE; BBIXOJIA u3 9TOM CUTYallH. | MPOSBIISIOT MO3HABATENbHBIH
JIOKa3bIBaIOT, yro | ITo3HaBarenbHbIC - JIeNaloT | MHTepeC K W3Y4YCHUIO MpeaMerTa,
oceBas W LIEHTpajbHAs | MpEANoJyiokeHHe 00 uH(pOpMaLuH, | JAroT a/ICKBaTHYIO OLICHKY
CUMMETpHsl SBIISIFOTCSL | KOTOpasi Hy>KHa JUIsl pelIeHHs y4eOHOH | pe3ysbTaToB cBOEi yueOHOi
JIBIDKCHUSIMH. 3agaun. KOMMYHHUKAaTHBHBIE - YMEIOT | JIESITEIFHOCTH
KPUTHYHO OTHOCHTbCSA K  CBOEMY
MHEHHIO.

49 [MapanmensHbIA 1 Jemwxenue ¢uryp ¢ | OOBIACHAIOT, 4TO Takoe | PerynsaTuBHBIE - MOHMMAalOT MpuduHE | OOBACHAIOT camoMy cebe CBOHM
HIepeHoC. MIOMOIIIBIO napasuIenbHbIN CBOETO HeyclleXa M HaxOIAT CHOCOObI | Hanboee 3aMEeTHBIC TOCTHKCHUS
[ToBopor HapaJuIeIbHOTO MepeHoc W IOBOPOT, | BBIXOAA n3 9TOMH CHUTYaIUH.

nepeHoca JIOKa3bIBAIOT, yro | ITo3HaBarenbHbIC - JIeNaoT
napaJuleIbHbIH npeanojoxeHue 00  uHpOpManuy,
MepeHoC W MOBOPOT | KOTOpasi Hy>KHA JUIsl pelieHus y4eOHOM
SIBJISIFOTCSI 3ajgayn. KOMMYHHKAaTHUBHbIE - YMEIOT
JIBIDKCHUSIMU KPUTHYHO OTHOCHUTBCS K  CBOEMY
IJIOCKOCTH. MHEHHIO.

50 [MapannensHbIi 1 IToBopoTt Crposr o0pasbl ¢uryp | PerynsiTuBHblE - COCTaBISIOT IUIaH | [IpOSIBISIIOT yCTOWYMBBINA M IIUPOKUIA
HepeHoc. pu CUMMETPHSX, | BBIIIOJIHEHNUS 3a/lad, peIIeHUs IpobIeM | MHTepec K  CHocobaM  pemeHus
IToBopor HapauieIbHOM TBOPUYECKOTO U TIOMCKOBOT'O XapakTepa. | MO3HABATENbHBIX 3ajad, a/JeKBaTHO

nepeHoce M moBopote. | [lo3HaBaTenbHBIC - NepeslatoT | OLEHUBAIOT  PEe3yJbTaThl  CBOEH
Pematep  3amaum ¢ | cozmepaHHE B CXXaToM, BBHIOOPOYHOM | YUEOHOM JESATEIbHOCTH
MPUMEHEHHEM I pa3BepHYTOM BUJIE.
JIBIDKCHUH. KoMMyHUKaTHBHBIE - YMEIOT CIIyIIaTh

JIPYrux, OPUHAMATH JPYTyI0 TOYKY

3peHusl.

51 Pemenue 3amau 1 3amaumn ¢ | [Ipumensitor Teopemsl, | PerynatuBapie -  paboraror 1o | OOwscHsAIOT camoMy cebe CcBoM
o TeMe: MPUMEHEHHUEM OTpaxkaroline COCTaBJIGHHOMY IUIaHy, HCIOJB3YIOT | HauOoyiee 3aMEeTHbIE JIOCTHIKEHHS;
«JBHIKEHUS» JIBIDKSHUS CBOWCTBA PAa3IMYHBIX | HapsAAY c OCHOBHBIMHU U | IPOSIBIISIOT MI03HABATENbHbIH




Hara Ne Tema ypoka Koa-Bo | DiieMeHTBI IIpenmerHsbIe MertanpeamerHble: JIM4HOCTHBIE Pe3yabTaThI
NpOBeIeHUsI ypoka 4acoB co/iep KaHus pe3yJbTaThl Nno3HaBaTeJbHbIE,
KOMMYHHKATHBHBIE, PETYJITHBHbIE
BUJIOB JIBHKEHUH JIOTIOJTHUTENBHBIE CPEJICTBA TIOJIyYEHUS] | MHTEPEC K M3YYEHHIO IIpe/MeTa,
nHpopmanuu. [lo3HaBaTenbHBIE - | coco®aM pemieHHs y4eOHBIX 3a7ad,;
COIIOCTABIIAIOT " OTOMpAIOT | HAlOT  aJeKBaTHYI0  OLEHKYy H
nuH(pOpMaLHIo, HOJIyYeHHYIO U3 | CaMOOIICHKY Y4eOHOI NesTeTbHOCTH;
Pa3HBIX HCTOYHHUKOB. | IIOHUMAIOT IPUYMHBI  yCeXa B
KoMMyHuKaTUBHBIE - YMEIOT | y4eOHOU AeATeIEHOCTH
BBINIOJIHSTE Pa3iIMYHBIE POJIH B TPYIIIE,
COTPYJHUYAIOT B COBMECTHOM
pelIeHn] 3aa4.

52 Pemenue 3amau 1 3anayun ¢ | Pemator 3amauun Ha | PerymstuBHbie -  paboraror mo | OOBsICHAIOT camoMmy cebe CBOHM
10 TEMCEC: MMPUMECHCHUEM KOM6I/IHaHI/IIO JABYX— | COCTaBJICHHOMY IlIaHYy, MCIHOJIB3YIOT OTACJIBHBIC 6J'IH)K31>1H.IHC neiau
((I[BI/I)KCHI/IH» JBUXKCHUSA TpEX BUJI0B HBH)KGHHﬁ; Hapsaay C OCHOBHBIMH u CaMOpa3BUTHUS, MPOABJIAIOT

MMPUMEHAIOT CBOIiCTBa JOTIOJTHUTCIIbHBIC CPEACTBA MOJIYUYCHUA TIOJIOKUTECIIBHOC OTHOLICHHUC K

}IBI/I)KCHI/Iﬁ JIIsL I/IH(bOpMaHI/II/I. Ilo3HaBaTenbHbBIE - YpOoKamM TeoOMETpHUU; IIOHUMAKT

peLICHNS NPHUKIAJHBIX | COMOCTABISIOT " OTOWpArOT | MPUYMHBL  ycrexa B ydeOHOH

3aj1a4 nH(MOPMAIHIO, HOJTyYCHHYIO U3 | IEATENBPHOCTH; JAIOT aJeKBaTHYIO
Ppa3HBIX HCTOYHHUKOB. | OLIGHKY M CaMOOLCHKY Yy4eOHOi
KoMMyHHKaTUBHBIE - YMEIOT | JeATENbHOCTH; AQHAN3UPYIOT
BBINIOJTHST Pa3JIMYHBIC POJIM B TPYIIIE, | COOTBETCTBUE pe3yJIbTAaTOB
COTPYAHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH yueOHOM
pelLIeHnH 3aj1a4. 3a7a4u

53 Kontpoabnas 1 Kontpois u | Ilpumensior PerymatuBusle -  pabortator 1o | OOBACHAIOT camoMy cebe CBOM
paGora NeS mo OIICHKa 3HAHMW | | TIOJy4YeHHbIS COCTaBIIEHHOMY IUIaHY, HCIOJB3YIOT | OT/AEIbHbIC Onkaime 1eNu
TeMe: yMeHI/Iﬁ TCOPETUYCCKUE 3HAHUSA Hapsaay C OCHOBHBIMH u CcaMOpa3BUTUS, MIPOABJIAIOT
«ABHIKEHUS» Ha MpaKTHKe JIOTIOJTHUTENBHBIE CPEJICTBA TIOJIYYSHUS | MOJIOKUTEIIbHOE  OTHOLIGHHE K

undopmanuu.  [lo3HaBaTenbHble - | ypOKaM  TeOMETPHH;  IIOHMMAOT
COIIOCTABJISIOT " OTOMpAOT | MPUYMHBI  ycrexa B y4eOHOMH
nH(bOpMAIHIO, HOJIyYCHHYIO U3 | OeATEIBHOCTH; MJAlT aJeKBaTHYIO
Ppa3HBIX HCTOYHUKOB. | OLEHKY M CaMOOLEHKY Yy4eOHOil
KoMMyHHKaTUBHBIE - YMEKOT | JeATeNbHOCTH; AQHAN3UPYIOT
BBINOJIHATH Pa3JInYHbIE POJIM B TPYIIE, | COOTBETCTBUE pe3yJbTaToB
COTPYJHHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH y4eOHOM
pelLIeH!H 3a/1a4. 3a7a4u
HauvanbHble cBenenns u3 crepeomerpun (4 4)

54 Ipenmer 1 [penmer 3HarT npeamet | PerynstuBaple - ompepenstor nenb | OOBSICHAIOT camMoMy cebe CBOM
CTEPEOMETPHH. CTEPEOMETPHSL. CTepeOMETPHY; y4eOHOM JAeATEeTbHOCTH C IIOMOINbIO | Haubojee 3aMeTHbIe JOCTHIKEHHS;
MHOTOrpaHHUK MHOTOrpaHHUK OCHOBHBIC (UrYphl B | y4uTens u CaMOCTOSITENIHO, | MPOSBISIOT N03HABATENbHbIH




Hara Ne Tema ypoka Koa-Bo | DiieMeHTBI IIpenmerHsbIe MertanpeamerHble: JIM4HOCTHBIE Pe3yabTaThI
NpoBeeHUst ypoka 4acoB co/iep KaHus pe3yJbTaThl Nno3HaBaTeJbHbIE,
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
" MIPOCTPAHCTBE; OCYILECTBIIIOT IIOUCK CPEACTB €€ | HHTepec K U3YyYCHHMIO MpeaMeTa,
MOHSTHE noctmxeHna.  llozHaBarenmpHBIE - | crmoco0aM penieHust y4eOHBIX 3aaad;
MHOTOTPaHHUKA,BBITYK | NMEpEfaloT COACp)KaHWE B CXKAaTOM W | JAlOT  aJeKBaTHYIO  OLEHKYy |
JIble W HEBBINYKJBIC | Pa3BEPHYTOM BUJIE. | CAMOOIICHKY YI€OHOU NESTEIbHOCTH;
MHOTOTPaHHHUKU KomMyHUKaTHBHBIE - YMEIOT | HOHMMAOT IpPUYMHBI yClIeXa B
ohopMiIAITH MBICIM B YCTHOH W | y4eOHOH IEATEIbHOCTH
NIMCbMEHHOM PeYr C YYETOM CUTYaluH.
55 [Ipmma. 1 [Mpu3ma. 3HaroT noHstue | PerymaruBaele -  paborator 1o | OOBACHAIOT camoMy cebe CBOHM
[Tapannenenumne [MTapannenenunen IpU3Ma, COCTaBJICHHOMY IUIaHy, HCHOJB3YIOT | OTJEIbHBIC OmKaiiime Henu
I. CgoiicTBa napajjieNienune]; U ux | Hapsamy c OCHOBHBIMHU U | CaMOpa3BUTHS; MPOSIBIISIFOT
napansenenumne OCHOBHBIE 3JIEMEHTHI; | JOMOJHUTENIbHBIC CPEACTBA MOJYUCHUS | MOJOXKUTENbHOE  OTHOIIEHHE K
Ja CBOMCTBa undopmauuu.  [lo3HaBaTenbHble - | ypokaM  MaTeMaTHKH; IOHHMAlOT
napajuiesienumnena COTIOCTABJISIFOT u OTOMpAIOT | MPUYMHBI  ycmexa B y4cOHOM
56 Tena 1 3HAIOT Tea BpalleHus | HHPOPMAaLUIo, MOJIY4YEHHYIO U3 | IeATeNbHOCTH; MJaloT aJeKBaTHYIO
BpaIlCHHUS. M HUX  DIEMEHTHI, | Pa3HBIX HCTOYHHMKOB. | OLCHKY M CaMOOLEHKY Yy4eOHOH
Humuanap. pemiator  3amaun  Ha | KoMMyHHKaTHBHBIE - YMEIOT | AEATEIBHOCTH; AHATTU3UPYIOT
Konyec. pacuer 9JIEMEHTOB | BBINOJHATH PA3JIMYHBIE POJIH B FPYMIE, | COOTBETCTBHE pe3yIBTaTOB
57 Cdepa. lap 1 turyp. COTPYAHHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH yueOHOM
06 akcuomax 58 006  akcuomax 1 AKCHOMBI [MonyyaroT cBemenus o | PCHICHAM 3a/1ad. 3ajain
reomerpun (1 TEOMETPUH IUTAHUMETPHUN cucreme aKCHOM
4.) IUTAHUMETPUH,
AKCHOMAaTHYECKOM
MeEToJIe.
IHoBTOopenue (10 4.)
59 TpeyronbHUKH. 1 3 npusHaka | /loka3piBaroT PerynsatuBHble - MOHUMAKOT HNpUUYUHBL | [IpOSBISIIOT yCTOMYMBBIN U IMIMPOKUI
[pn3naku paBeHCTBa PaBEHCTBO, HCIIOJBb3Ys | CBOETO HEyCIeXa M HaXOoJT CIocoOBl | MHTEpec K  CHocodaM — pemeHus
paBeHCTBa TPEyroJIbHUKOB MPU3HAKHA PAaBEHCTBA BBIX0O/1a n3 9TOMH CUTYyallMH. | TO3HABATEIbHBIX 3aJad, a/eKBAaTHO
TPEyroJbHUKOB [To3HaBarenbHbIE - NepeslatoT | OLEHUBAIOT  Pe3yJbTaThl  CBOEH
60 IMomobue 1 IMpmsHaky nogobus | JlokashiBalOT Momo0ue | COAEpMKaHUE B CKATOM U PA3BEPHYTOM | yueOHOH AesATebHOCTH
TPEyroJbHUKOB TPEyroJbHUKOB TPEyTroJNBEHHUKOB, Buzne. KoMMyHHMKaTHBHBIE - YMEIOT
paccunTHIBAIOT opopMIIsITH  MBICIIM B YCTHOH H
HEU3BECTHBIC MMHUCbMEHHOM peYu C yUeTOM CUTYyaluil.
DIIEMEHTHI
61 ITapannensHsle 1 IIpusnaku JlokasbIBaror
npsiMble MapaIeIbHOCTH MapaienbHOCTh
NPSMbBIX,  BBIYHUCIISIOT

YIJIbI pu JAaHHBIX




Hara Ne Tema ypoka Koa-Bo | DiieMeHTBI IIpenmerHsbIe MertanpeamerHble: JIM4HOCTHBIE Pe3yabTaThI
NpOBeIeHUsI ypoka 4acoB co/iep KaHus pe3yJbTaThl Nno3HaBaTeJbHbIE,
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
NPSIMBIX
62 YeThIpexXyroibH 1 IIpsiMOyTrONbHUK, Pemator 3amaunm ¢
UKH KBa/Ipar, pOMO, | MCHONB30BaHUEM
napajuieJIorpamMM, CBOHCTB JIaHHBIX
Tpamnenus duryp
63 ITnomann 1 DopMyisl Brruucnsiror 1miomnanu
IUIoImanaen Bcex | duryp
M3BECTHBIX
YETBIPEXYTOJILHUKO
B
64 Cekymue " 1 TeopeMsr o | PaccuntsiBator
KacaTelbHbIC KacaTelIbHbIX U | OTpe3Kn xopa,
CEeKYIINX KacaTeJIbHbIX.
65 OKpYKHOCTb. 1 Bnucannsiit u | Pemator 3agaun Ha
BrnucanHbli LEHTPAJIbHBIN yITIbl | pacyeT UEHTPAIbHbIX U
yroJ BIIMCAaHHBIX YTJIOB
66 Brucannele  u 1 CaoiicTBa Pemaror  3amaun ¢
OIMCaHHbIE BIIMCAHHBIX U | IpUMEHEHHEM CBOICTB
YeTBIPEXYTOJIbH OIMCaHHBIX BIIMCAHHBIX u
UKHU YETBIPEXYTOJIBHUKO | OTMCAHHBIX
B YEeTHIPEXYTOJIbHUKOB
67 Hrorosas 1 I'eomerpuueckue Pewator 3amaun kypca
KOHTPOJIbHAS ¢urypst Ha | OCHOBHOH IIKOJIBI
padoTa IUIOCKOCTH H  HX
68 O0600maroIit 1 CBOMCTBA
YPOK.
TTonsenenue
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Jlureparypa

[Tporpammel o reomerpun s 7 — 9 knacca. Aprop JI.C. AranacsH.

Aranacsa JI. C., byry3os B. @., Kagomnes C. b., [To3znsk O. I'., lOguna 1. U. I'eomerpus 7-9. — M.: IIpocsemenne, 2015.

MenbsuukoBa H.b. TemaTudeckuii KOHTPOJIb 110 TEOMETPUH. 9 Kilacc.

T.M. Mumenko. A.Jl. baunakos. ['eomerpus. Tematndeckue TecThl. 9 Kiacc.

AranacsH, JI.C. U3ydyenne reomerpun B 7-9 ki1.: Mmeroanueckue pekomennanuu s yaurens / JI.C. AranacsH, B.®. Byry3os, FO.A. I'na3koB u ap. —
M.: IIpocemienue, 2013.

3uB b. I'., Meiinep B. M. [lunaktuueckue matepuaisl no reomerpuu 3a 9 knacc. — M.: IIpocsemienue, 2015.

Nuenckas M. A. CamocTosiTeNIbHBIE U KOHTPOJIbHBIE pa0boThl K yueOHuky JI. C. AtanacsiHa 7-9 kiaccel. — Bonrorpaa: Yuutens, 2013.



