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1. TlosicHuTenbHasi 3amMUCKa

PabGouas mporpamma 1O TEOMETpPHHM COCTaBlieHa Ha OcHoBe DeaepanbHOrO TOCYIaPCTBEHHOTO
obpazoBarensHoro crangapra (PI'OC) u TpeboBaHmii K pe3yiabTaTaM OCHOBHOTO 00IIero oOpa3oBaHUS,
npencraBieHHbix B @I'OC. B IIporpamme npeaycMoTpeHbl pa3Butrue Bcex 0003HaueHHBIX B DI'OC 0CHOBHBIX
BHJIOB JICSTEILHOCTH YUYEHUKOB U BBIIOJHEHUE 1IeJ1ei U 3a/1a4, moctaBieHHbIX OI'OC.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOLUIMX HOPMATUBHBIX JOKYMEHTOB  METOJIMYECKUX MAaTEPHUAJIOB:

@DenepalibHbIil  TOCYAApCTBEHHBIH 0Opa3oBaTeNbHBbIM CTAaHAAPT OCHOBHOrO o0O0IIero o0pa3oBaHus,
YTBEP)KJICHHBIA TTpHKa3oM MuHucTepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot «17» maexadps
2010 . Ne 1897,

denepanbHbI 3aK0H 00 00pazoBanuu B Poccuiickoii @enepariu Ne 273-D3 ot 29.12.2012;

@enepanbHblii TepedyeHb Y4YEOHHMKOB, YTBEPXAEH MpHKa3oM MMHHUCTEPCTBa OOpa3OBaHHUS W HAyKH
Poccuiickoit @enepanuu ot 31 mapra 2014 r. Ne 253 «O6 yrBepxaeHun (heaepaibHOro nepedns y4eOHUKOB,
PEKOMEHJIOBAaHHBIX K HCIIOJIB30BAHUIO IMPU pea3alli HMEIOIUX aKKpeIUTalHuio 00pa3oBaTEeIbHBIX
IporpaMM HayalbHOIO OOIIEr0, OCHOBHOTO OOIIEro, CpeiHero olmiero oopazoBaHUsS» C MU3MEHEHHSIMH OT
08.06.2015 r.;

[Iporpammebl 001ieo0pa3oBatenbHbIX yupexaeHuid. ['eomerpust 7-9 knaccel. CocraButens: bypmucrpoBa
T.A., M.: IIpocemienue, 2014 r.

[Iporpamma cootBercTByeT yueOHUKY [eomerpust 7 — 9. VYueOHuk st 00meoOpa3oBaTeIbHBIX
yupexaenuii. / JI.C. Artanacsn, B.®. byryzoB, C.b. Kamomues, DO.I.[lo3usx, U.U. KOguna. / M.:
[Ipocsemenue, 2014.

B xome obOywenust mpenmera «l'eomeTpus» MO AaHHONW HporpaMMe C HUCIHOJIb30BaHHMEM Y4eOHUKA U
METOJUYECKOTO MOCOOUS ISl yUUTENIs, PEIIAIOTCS CAeAYyI0lue 3a1au:

— CHCTEMaTHYeCKOE U3yYyEHUE CBOMCTB FEOMETPUUECKUX (PUTYp HA MIOCKOCTH;

— (opmupoBaHUE NMPOCTPAHCTBEHHBIX MPEICTABICHUIA; PA3BUTUE JIOTUYECKOTO MBIIUICHHS U TOJArOTOBKA
anmapara Jisl W3YYCHUS CMEXHBIX JUCHUIUIMH ((PHU3HMKa, YepueHue W JIp.) U Kypca CTEpeOMETpUU B
CTapUIMX KJlaccax;

— OBJaJieHHEe KOHKPETHBIMHU 3HAHUSIMHU HEOOXOAUMBIMHU JIJIsl TPUMEHEHHS B MPAKTUYECKOU eI TEIbHOCTH.

Llenu obyuenusn:
B nanpaenenuu nuunocmmnozo pazeumus:
— pa3BHUTHE JIOTUYECKOTO U KPUTHUYECKOTO MBIILICHUS, KyIbTypbl pe4H, CIIOCOOHOCTH K YMCTBEHHOMY
HKCIIEPUMEHTY;
— ¢opMHpOBaHUE Yy YYAIIUXCS MHTEIUICKTYaIbHOM YECTHOCTU M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPpEOAOJICHUIO MBICIIMTCIBHBIX CTCPECOTUIIOB, BBITCKAIOIIUX M3 O6I)II[€HHOFO OIIbITA,
— BOCIUTaHWE KadyeCTB JUYHOCTH, OOECIEUMBAIONINX COLHUAIBHYI0O MOOHIBHOCTh, CIIOCOOHOCTH
MPUHUMATH CAMOCTOSITENIbHBIE PEIICHUS;
- (1)0pMI/IpOBaHI/I€ Ka4yeCTB MBINIIJIICHUA, H€06XOI[I/IMBIX IJId aganTagiu B COBPpEMEHHOM I/IH(bOpMaIII/IOHHOM
00I1IeCTBE;
— pa3BHUTHE UHTEpeca K MaTeMaTUYECKOMY TBOPUYECTBY U MATEMATUYECKUX CIIOCOOHOCTEH.
B memanpeomemnom nanpaenenuu:
— ¢opMHpOBaHUE MPECTABICHUN O MAaTEMATHKE KaK YaCTH OOIIEeUEI0BEUYECKON KYIbTYPhI, O 3HAUNMOCTH
MaTEeMaTHKH B Pa3BUTHH IUBUIN3AIMU U COBPEMEHHOTO OOIIIECTBA;
— Ppa3BUTHUC HpeﬂCTaBHeHI/Iﬁ 0 MaT€MaTUKE KaK (1)0pMe OIMMCAaHUA U METOAC IMO3HAHUSA )IeﬁCTBHTeHBHOCTH,
CO3/IaHHE YCIIOBHH JIJIS PUOOPETCHHSI TIEPBOHAYAITBHOTO OITBITA MATEMAaTHYECKOT'0 MOJICTUPOBAHUS;
— (opmupoBaHue 00IMHUX CITIOCOOOB MHTEIUICKTYaTbHOU JAESITENbHOCTH, XapaKTePHBIX ISl MATEMaTUKUA U
SBIISIONIMXCSI OCHOBOM TMO3HABATENBHOW KYIBTYPHI, 3HAUUMOM MJISl Pa3TUYHBIX Cep YeloBEeUeCKOi
JIESTSIILHOCTH.

B npeomemnom nanpagnenuu:



OBJIAACHUC MATCMATHYCCKUMHU 3HAHUAMU U YMCHUSIMU, HGO6XO,[[I/IMBIMI/I AJI TPOAOJIKCHUA O6YLIGHI/ISI B
CT&pLHGfI IIKOJIC HMJIN HHBIX OGLLIGOGp&SOBaTCJIBHBIX YUYpCKACHUAX, U3YUCHUSA CMCIKHBIX AUCHUILINH,
IMPUMCHCHUA B HOBCGI[HCBHOﬁ KU3HU,

CO3JaHUC q)YHIIaMeHTa A1 MaTCMaTH4YCeCKOro pa3BUTHA, (bOpMI/IpOBaHI/ISI MCXAaHHU3MOB MBINIJICHUA,
XapaKTEPHBIX IJIA MaTeMaTUIeCKOM JACATCIIBHOCTH.

['eomerpuss — omuH u3 BakHEHIIMX KOMIIOHEHTOB MAaTeMAaTHYECKOr0 00pa30BaHMs, HEOOXOIMMBIN IS
nproOpeTeHns] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE M MPAKTUYECKHM 3HAYMMBIX yMEHUiH, (hopMupoBaHHS
A3bIKa ONMCAHUS OOBEKTOB OKPYXKAIOIIEr0 MHUpA, JI PA3BUTHUS INPOCTPAHCTBEHHOIO BOOOpaKEHHs U
MHTYULIUU, MaTEMaTUYECKOM KYJIbTYpBbI, ISl 3CTETUYECKOr0 BOCIIUTAaHUs oOy4daromuxcs. M3yuenue reomerpun
BHOCHUT BKJIAJ] B pa3BUTHE JOIMUYECKOIO MBILIIIEHUS, B (POPMUPOBAHUE IIOHATHS 10Ka3aTEIbCTBA.

Taxum 06pa3oM, B X0JIe OCBOCHUS COCPIKAaHUS Kypca yJallruecs MOIy4atoT BO3MOKHOCTD:

pPa3BUTH TPEACTABICHUE O YHUCJIC M POJM BBIYHCICHHM B 4YEJIOBEYECKOW MpaKTHKE; CHOpMUPOBATH
MPAKTUYECKUE HABBIKU BBIIOJHEHUS YCTHBIX, MMCbMEHHBIX, MTHCTPYMEHTAJIbHBIX BBIYMCICHUH, Pa3BUTh
BBIYUCIIUTEIILHYIO KYIBTYPY;

Pa3BUTH MPOCTPAHCTBEHHBIC MIPEICTABJICHHS U M300pa3UTEIbHBIC YMEHHsI, OCBOMTh OCHOBHBIC (DaKThI U
METOJIbl IUITAHUMETPUHM, TO3HAKOMHUTBCA C TMPOCTEUIIMMHU MPOCTPAHCTBEHHBIMU TEJIaMHM M HX
CBOMCTBaMH;

Pa3BUTH JIOTHYECKOE MBIIUICHUE W PeYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHHS, MPOBOIUTH
HECJIOKHBIE CHCTEMAaTHU3allMK, MPUBOJUTH MPUMEPbl M KOHTPHPHUMEPHI, HCIOJIb30BaTh pPa3IuyHbIC
SI3BIKA MATEMaTHKH (CIIOBECHBIM, CUMBOJIMYECKUH, rpadudecKuii) UIsl MIUTIOCTPAIUY, HHTEPIIPETAIIH,
apryMeHTalUU U JOKa3aTelbCTBA;

chOpMHUPOBATh TPEICTABICHUS 00 HM3y4aeMbIX IOHATHSAX W METOJaX KaK BaKHEUIINX CPEICTBaX
MAaTE€MaTUYCCKOro MOACIUPOBAHUA PCAIBHBIX IPOUECCOB U SIBJICHUUN.

B pesynbraTe 0cBOCHHS Kypca F€OMETPUH yUallUecs MOJydaroT MpeicTaBieHue 00 OCHOBHBIX (Urypax Ha
IUIOCKOCTH M HX CBOMCTBAaX; MPHOOPETAIOT HABBIKM TE€OMETPUYECKUX IOCTPOCHHM, HEOOXOIUMBIC IS
BBITIOJTHCHHSI 9aCTO BCTPEUAOIIMXCS IpaduuecKux paboT, a TakKe HABBIKM W3MEPCHUS W BBIYMCIICHHS JIJTHH,
YIJI0B, IPUMEHSIEMbIE JJISl PeLICHHS pa3HOOOPa3HBIX TEOMETPUUYECKUX U MPAKTUYECKHX 3a]1ad.

Onucanue Mecra y4e0HOro npeaMera B y4eOHOM ILIaHe.

B coorBercTBUM C TpeboBanusMu DenepalbHOTO TOCYJApCTBEHHOTO 0OO0pa30BaTEIbHOIO CTaHAapTa
OCHOBHOT'O 00111er0 00pa3oBaHus Ha npeamer «I'eoMeTpus» B KaKJIOM Kjacce OTBOIUTCS 10 68 yacoB (1o 2
yaca B HEJEITIO).

Jlis peasin3aliuy MporpaMMHOIO COAEP KaHuUs HCTIONIb3yeTcs yueOHoe mocooue:

1.

I'eomerpus: yued, nna 7—9 k. / [JI. C. Aranacsn, B. @. byryszos, C. B. Kagomues u np.]. — M.:
[Tpocremienue, 2014.

2. Ilnanupyemble pe3yJibTaThl M3y4YeHUs y4eOHOI0 mpeaMeTa



[TporpamMma obecrieunBaeT JOCTHIKCHUSI CICAYIOIIMX PE3yIbTaTOB OCBOCHUS 00Pa30BaTEILHOM MPOrpaMMBbI
OCHOBHOT'O 00111ero 00pa3oBaHUs:

JUUYHOCHIHbLE:

. (hopMHUPOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOIIUXCS K
CaMOPa3BUTHIO U CaMOOOPa30BAHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHUIO U MMO3HAHHIO, BHIOOPY JajIbHEUIIETO
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHPE Mpodeccrii U MPoPeCcCHOHATBHBIX MPEANOYTEHUH, 0COZHAHHOMY
MOCTPOCHHUIO HMHIMBHUIYaJbHOH 00pa30BaTENIbHOM TPACKTOPHH C YYETOM YCTOWYHMBBIX TTO3HABATEIBHBIX
UHTEPECOB;

. (dbopMupOBaHUE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HaYKU ¥ 00IIIECTBEHHOW PAKTUKU;
. (dbopMupoBaHHEe KOMMYHUKATHBHONW KOMIIETEHTHOCTH U OOIIEHUU U COTPYJHUYECTBE CO CBEPCTHHKAMH,

CTapIIMMU M MIAAMIUMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TOJE3HOH, YueOHO-HCCIIEN0BATENbCKOM,
TBOPYECKOM U IPYyTrUX BUJAX JI€ATEIbHOCTH;

M YMCHHEC SICHO, TOYHO, 'PAMOTHO H3JIaraTb CBOWU MBICJIU B yCTHOfI ¥ MACBMEHHOM pcyu, MOHUMAThb CMBICJI
IIOCTaBJIEHHOM 3aJa4i, BEICTPAUBATh apT'yMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

° KPUTHYHOCTb MBIIJICHHSA, YMCHHUEC PACIIO3HABATDL JIOTUYCCKU HCKOPPCKTHLIC BLICKA3bIBAHUSA, OTJINYATH
TUNoTe3y OT dakra;

° KpCaTUBHOCTb MBINUJICHUA, WHUOWATUBY, HAXOAYUBOCTb, AKTUBHOCTb HNPHU PCHICHUHU TI'COMCTPHUYCCKUX
3aj1ad4;

. yMEHHE KOHTPOJIIUPOBATH MPOLIECC U PE3YNIbTAT YICOHOW MaTeMaTUUECKOU IeATEIbHOCTH;

. CIIOCOOHOCTh K 3MOLIMOHAIBHOMY BOCIPHUSATHIO MaTEeMAaTHYECKUX OOBEKTOB, 3a/ay, peIICHUIA,
pacCyXIEHHI;

MemanpeomMemHuble:

pe2yNIAMUBHbIE YHUBEPCAIbHBIE YYeOHble OeUCBUSL:
. YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBAaTh aJbTEPHATUBHBIE NYTH JOCTUXKEHUs ILeliel, OCO3HAaHHO
BBIOMpATh Hanbosee F3PPEeKTHBHBIE CITOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIBHBIX 3a/1a4;
. YMEHHUE OCYLIECTBIATh KOHTPOJIb IO pe3yibTaTy U CIOCO0Yy ACHCTBUS Ha YPOBHE IPOM3BOJIBHOIO
BHHUMAaHUS U BHOCUTh HEOOXOMMbI€ KOPPEKTUBBI;
. yYMEHHUE aJIeKBaTHO OLICHMBATh MPAaBUJIBHOCTh WM OIIMOOYHOCTH BBINOJHEHMs Yy4eOHOW 3amaud, ee
O00BEKTHUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PELICHHUS;
. IIOHMMAaHHUE CYIIHOCTH aJITOPUTMUYECKUX INPEANHUCAHUNA M YMEHHUE JEWCTBOBAaTbh B COOTBETCTBHU C
IPEJI0KEHHBIM aITOPUTMOM;
. YMEHHE CaMOCTOSITEJIbHO CTaBUTh LEJM, BBIOMpPATh M CO3AaBaTh AJTOPUTMBI Ul PELICHHUs Yy4eOHBIX
MaTeMaTUYeCKUX Npodiem;
. YMEHHE IUIAHUPOBAaTb M OCYLIECTBIISATH JAEATEIbHOCTb, HAINPAaBICHHYI0 Ha pEIICHHE 3anady
HCCJIEIOBATEIBCKOTO XapaKTepa;

CpenctBoM (hopMUpPOBaHUS PETYIATUBHBIX AEUCTBUH CITy>KaT TEXHOJIOTHs MPOOJIEMHOr0 JUaora Ha 3Tare
M3Yy4YEHUsI HOBOTO MaTepHaia U TEXHOJIOTHsI OlIEHUBaHUsI 00pa30BaTENbHBIX TOCTHKEHUH (YIEOHBIX YCIIEXOB).

no3HaeamejlibHbvle YHUueepcaibHble V‘le6Hbl€ oelicmeus:

. OCO3HAHHOE BJaJIeHUE JIOTUYECKUMH JEUCTBUSMU OIpEAETICHUS MOHITUN, 0000IIEeHNs, YCTAaHOBICHUS
aHaJIOTHH, Kiaccu(UKalMu Ha OCHOBE CaMOCTOSTENBHOTO BBIOOpA OCHOBAaHMM M KPUTEPHEB, YCTAHOBIICHHS
POIOBUIOBBIX CBSI3EH;

. YMEHUE YCTaHABIUBATh IIPUYMHHO-CICACTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE PACCyKIEHHUE,
YMO3aK/II04eHre (MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBI;

. YMEHHUE CO3[aBaTh, MPUMEHATh M INPEoOpa3OBbIBaTh 3HAKOBO-CUMBOJIHMUYECKHE CPEICTBA, MOAETH H
CXEMBI JIJIsl pelIeHHs y4eOHbIX U IT03HaBaTeNbHbIX 33/1a4;

. ¢dopmHupoBaHHE U pa3BUTHE Y4eOHOH U OOIIENOJIb30BAaTENLCKOM KOMIIETEHTHOCTH B 00JacTu
MCIOJIb30BaHUsl HH(POPMAITMOHHO-KOMMYHUKAMOHHBIX TexHosoruit (MKT-komnerenTHOCTH);



. dbopMupOBaHHE TIEPBOHAYANBHBIX MPEICTaBICHU 00 UIesIX W O METoJaX MaTeMaTHKU Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, CPEACTBE MOJIETUPOBAHUS SBJIICHUM U MTPOILIECCOB;

. yMEHHUE BUAETh MaTEMAaTUYECKYIO 33]1a4y B KOHTEKCTE NMPOOJIEMHON CUTYAIlMH B APYTUX TUCIMILIMHAX,
B OKPYKaIONIEH KU3HU;
. YMEHUE HAaxXOJUTh B pa3IMYHBIX MCTOYHHKAX HWHPOPMALHUIO, HEOOXOTUMYIO I pPELICHHS

MaTeMaTHYeCKUX MpoOJieM, U TMPEACTaBIATh €€ B IMOHATHOH (Qopme; HNPUHUMATh pPELIEHHE B YCIOBUAX
HETIOJIHOM 1 M30BITOYHOM, TOUHON M BEPOSATHOCTHOM MH(popMarum;

. yMEHHE IOHMMAaThb U MCIIOJb30BaTh MAaTEMaTHUECKUE CPEICTBA HAIJSIAHOCTU (PUCYHKH, YEpPTEXkH,
CXEMBI U JIp.) AJIs WUTIOCTPALMK, UHTEPIIPETALINY, apTyMEHTaLUU;

. YMEHUE BbIABUraTh FMIIOTE3bI IPU PELICHUH YU€OHbIX 33aJa4 M TIOHUMAaTh HEOOXOJUMOCTh UX IPOBEPKHU;
. YMEHUE TPUMEHATh HWHIYKTHBHbIE W JCIyKTHBHBIE CIIOCOOBI pacCyXIEHHH, BUACTH pPa3IUYHBIC

CTpaTEeTUy PELICHU 3a1ay;
CpenctBoM (opMHpPOBaHUS MMO3HABATEIBHBIX JACUCTBUI CIYXUT y4eOHBIN MaTepuan W 3aJaHus yuyeOHUKa,
o0ecrieunBaroIye NEePBYIO JUHUIO Pa3BUTHS — YMEHHUE OOBSICHATh MUP.

KOMMYHUKAMUBHblEe YHUBEPCATIbHblE V’{€6Hbl€ oelicmeus:

. YMEHHE OpraHU30BbIBaTh Y4EOHOE COTPYJHMYECTBO M COBMECTHYIO [JESTEIbHOCTh C YUYUTEIEM U
CBEPCTHHKAMH: OTIPEICISTH LU, pacpeAessTh GYHKIIMH U POJIM YIaCTHUKOB, OOIIHE CIIOCOOBI PabOTHI;

. yMeHue paloTaTh B TIpyIIle: HAaxOJUTh oO0Illee pelleHHue U paspeuiarb KOH(IUKTHI Ha OCHOBE
COIIACOBaHUs MO3UIMI U yueTa UHTEPECOB;

. CJIyIIaTh IapTHEPA;

. (bopMyIHpOBaThH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHHE;

CpenctBoM (GoOpMHpPOBaHUS KOMMYHUKATUBHBIX JEMCTBHUH CIyXaT TEXHOJOIMs HPOOJIEMHOro Juajora
(moOYXIArOIMi ¥ TOABOASAIINI THAJIOT), TEXHOJIOTHS MPOAYKTHBHOTO UYTCHHMS W OpraHu3anus paboThl B
MaJblX IpyIIax.

IIpenmeTHble pe3yJibTaThl H3yYeHHs YueOHOro npeamera «"eomeTpus»

[IpenMeTHBIM pe3yabTaTOM H3Y4EHUs Kypca sSBISIETCS C(OOPMUPOBAHHOCTH CIIEITYIOIIMX YMEHUIM:

MOJIb30BATHCS TEOMETPHUECKUM S3BIKOM JUISI OTIMCAHUS TIPEIMETOB OKPYIKAIOIIET0 MUPA;

pacno3HaBaTh TeOMETPUYECKHE (UTYPBI, Pa3INUaTh X B3aHMHOE PACIIOJIOKCHHUE;

n300pakaTh TE€OMETPHUYECKHE (UTYpBI;, BBHIMONHATH YEPTEKH IO YCIOBHIO 3aJaud; OCYIIECTBISATH

npeoOpa3oBaHus GUryp;
pacro3HaBaTh Ha 4YepTekax, MOAEIIX M B OKpYKaromed 0OCTAaHOBKE OCHOBHBIE MPOCTPAHCTBCHHBIE TeEla,
nu300paXxkaThb Ux;

B IIPOCTEHIINX CIyYasiX CTPOUTH CEYCHHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TET,

MPOBOANTH OTEPALIUH HAJl BEKTOPAMH, BBIYUCIIATH [UIMHY U KOOPMHATHI BEKTOPA, YIOJI MEK1Y BEKTOPaMU;

BBIUUCIIATH 3HAYEHUS] TEOMETPUIECKUX BETMUMH(JUTHH, YTIIOB, TUIOIMIACH, 00HEMOB); B TOM YHCJIE: IS YIIIOB OT
0 no 180° ompenensaTh 3HAYEHHUS TPUTOHOMETPHYECKUX (DYHKIMI 1O 3aJaHHBIM 3HAYCHUSM YTJIOB; HAXOJHUTh
3HAYECHUS TPUTOHOMETPUIECKUX (PYHKITUH 110 3HAYCHHUIO OJTHOM M3 HUX, HAXOJUTH CTOPOHBI, YIIIbI U BEIYUCIISATH
TUTOIIA TN TPEYTOIBHUKOB, JITMHBI IOMAHbIX, YT OKPY>KHOCTH, TUTIOIA/Ie OCHOBHBIX T€OMETPUIECKUX (QUTYD U
¢Guryp, CocTaBI€HHBIX U3 HUX;

pelaTh reOMeTpUUECcKUe 3a/1a4M, ONUPasiCh Ha U3y4YE€HHbIE CBOMCTBA (PUTYp U OTHOILIEHUI

MEXJy HHMH, MPUMEHSS JOTMOJIHUTEIbHBIE MOCTPOCHHS, aNreOpandecKuii U TPUTOHOMETPUYECKHHN armapar,
npaBuiia CHMMETPUH;

MPOBOJIUTH JOKA3aTeIbHbBIC PACCYXKICHUS MPH PEIICHUH 3a]1a4, HUCIOIb3YsI N3BECTHBIE TEOPEMBI, OOHApPYKUBAs
BO3MOXXHOCTH JUISl X UCIOJIb30BAHUS;

pemaTh MPOCTeHITe TUTAHUMETPUIECKHE 33/1a49H B IPOCTPAHCTBE.

HUcnoab3oBaTh Hp]/lOﬁpeTeHHl)Ie 3HAHUHA U YMCHUA B npaKanecxoifl JeATECJIbHOCTH U HOBCEIIHBBHOﬁ JKU3HUN

JIs:
OIMMCaHUsA PE€AJIbHBIX chyauHﬁ Ha A3BIKE TCOMECTPUU,
pacucCTOB, BKIIIOYAOMIUX HpOCTCfIIHI/IC TPUTOHOMETPUUCCKUC (pOpMy.TILI;

* PCIICHHA TrCOMCTPUYCCKUX 3a1a4 C UCITOJIb30BAHUEM TPUT'OHOMETPHHU,



¢ PCIHICHHA MPAKTUYCCKUX 3aaaY, CBA3aHHLIX C HAXOKIACHUCM I'COMECTPUYCCKUX BCJINYNH (I/ICHOJIB3y51 npu

HEOOXOIMMOCTH CIIPABOYHUKHA U TEXHUYCCKHE CPE/ICTBA);

* [IOCTPOECHUH C IIOMOIIIBIO T€OMETPUUECKUX UHCTPYMEHTOB (JIMHENKA, YTOJbHUK, IUPKYJb, TPAHCIIOPTHDP).

AJIIEMEHTOB (PUTyp M HUX OTHOILIEHUS,
rpagycHyto mepy yriaos ot 0 1o 180°,
INPUMEHSISI ONPEJENICHUs, CBOWCTBA U
OpU3HakKU GUIYp M HUX DJIEMEHTOB,
OTHOmIeHUss  Quryp  (paBEeHCTBO,
nogo0ue,  CUMMETPUHM,  IOBOPOT,
napajuieIbHbIN MIEPEeHoOC);
OIIepUpOBATH c HayaJlbHbIMU
HNOHITUSIMU TPUTOHOMETPHUHU

U BBIIOJHATH DIJIEMEHTapHbIE
orepanuu HaJl QyHKIUSIMH YTJIOB;
- pelmaTth 3a7add Ha JOKa3aTesbCTBO,
ONMMpasiCh Ha H3yUYEHHBbIE CBOMCTBA
GuUryp v OTHOLICHUH MEXIY HUMHU H

IMPUMCHAA HU3Yy4YCHHBIC METObI
JA0Ka3aTCJIbCTB,

- pf€matb HCECIOXKHBIC 3aJadd Ha
MMOCTPOCHUC, TIPHUMCHSAA OCHOBHBIC

QITOPUTMBI TIOCTPOEHHUS C MOMOIIbIO
IUPKYJIS U JIMHEHKHY;

Ne BBIITyCKHUK HAYYHTCS: BBITyCKHUK MOJTYy4HT
n/n BO3MOKHOCTH HAYYHThHCS:
1 Harasignas - pacmo3HaBaTh Ha  YEPTEXax, | - OBJIAJACTh METOJAMH DPELICHHUs
reoMeTpust PUCYHKAX, MOJICJISIX U B OKPY’KalOIIeM | 3a/lad Ha BBIUUCICHUS U JIO-
MHUpE TUIOCKHE W TPOCTPAHCTBEHHBIC | KA3aTENbCTBA:  METOJOM  OT
reoMeTpuueckue GUrypsi; IPOTUBHOTO, METOI0M MOI00MS,
- pacmo3HaBaTh pa3BEPTKH KyOa, | METOOM Tiepebopa BapuaHTOB U
IPsIMOYTOJIBHOTO TIapajuieienuIea; | METOJIOM T€OMETPUUYECKUX MECT
- OTIPE/ICTIATH 110 TUHEWHBIM pa3MepaM | TOUYEK;
pa3BEPTKHU ¢burypsl JTUHEIHbIE | - MPUOOPECTH ONBIT IPUMEHEHUS
pasmepsl caMOil GUTypsl U HA000POT; | areOpandeckoro U TPUTO-
- BBIUUCIATH 00bEM MPSIMOYTOJBHOTO | HOMETPHUYECKOrO  ammapara u
napaienenunesa. uAel JABWKEHHS NpPU PEIICHUU
- BBIYHCTISITh 00BEMBI | TEOMETPUYECKHX 33]1aY;
POCTPAHCTBEHHBIX T'COMETPUYECKHX | -  OBJIAACTh  TPAJAULIUOHHON
dburyp, COCTaBJICHHBIX U3 | CXEeMOW pelleHus 3aj1ady Ha Io-
IPSMOYTOJIBHBIX NapaJJICTICTIUIIE/IOB; | CTPOGHUE C IOMOUIBIO ITUPKYIIS
- YyrayOuTh M pa3BUTh MPEACTABICHUS | U JIMHEHKU: aHaJIWU3, MOCTPO-
0 NPOCTPAHCTBEHHBIX | CHUE, JI0Ka3aTeIbCTBO "
reOMEeTPUUYECKUX PUTypax; UCCIIEIOBAHHE;
- IPUMEHATH TMOHATUE PA3BEPTKHU IS
BBITMIOJTHEHUSI PAKTUYECKUX PACUETOB.
I'eomeTpuueckue | - TOJIb30BAaThCSl SA3BIKOM T'€OMETPUHU | -HAYUUThCS pellaTh 3aJauyd Ha
¢purypsi ISt OTHCaHUSA IPEMETOB | IOCTPOCHUE  METOAOM  Teo-
OKPY’KAIOIIer0o MUpa U UX B3aUMHOTO | METPUYECKOTO MeCTa TOYEeK U
pacmoIOKEHNUS; METO/I0M TTOA00uS;
- pacro3HaBaTb M M300paxkaTb Ha | - npuoOpectu OTIBIT
yepTe’kax M PUCYHKAax  Te0- | UCCIIETOBAHHS CBOWCTB
MeTpuueckue  Gurypsl M MX | INIAHUMETPUUYECKUX GUryp ¢
KOH(HUTypaInu; MTOMOIIIBIO KOMITHIOTEPHBIX
- HAXOJIUTh 3HAUCHUS JUTMH JTUHEHHBIX | IPOTpamM.




- peuath NpocTennme
MJIAaHUMCTPHUYCCKUC 3a1a9YU B
MPOCTPAHCTBE

N3mepenue
reoMeTpu4YeCKUxX
BeJIMYMH

- HCIIOJIb30BaTh CBOWCTBA U3MEPEHUS
JUIMH, IUIOIIAJ€H H  yIJOB IIPH
pellleHnH 3aJad Ha HaXOXJICHUE
JUIMHBI OTPE3Ka, JIUHBI OKPYKHOCTH,
JUIMHBI AYTH OKPY>KHOCTH, I'paJlyCHON
MEpHI yIIIa;

BBIUMCIIATh  JJUHBI  JIMHEHHBIX
AIIEMEHTOB (UTYp M WX YIIBIL, HC-
MOJIb3Ys (hopMyIib JUTUHBI
OKPY)KHOCTU M JJIMHBI JYTH OKpPYX-
HOCTH, (OPMYJIBI TUTOIIAACH GUryp;

- BBIYUCIIATH romaigun
TPEYTrOJIbBHUKOB,  MPSIMOYIOJbHUKOB,
MapaJuIeIOTPaMMOB, Tpareuuu,

KpPYTOB U CEKTOPOB;

BBIYHCIIATh JUIMHY OKPY>KHOCTH,
JUTMHY TYTU OKPYXHOCTH;

- pemiathb 3aJjauy Ha JI0Ka3aTeIbCTBO C

HUCIIOJIB30BAHUEM (I)opMyn JJINHBI
OKPY’KHOCTH )41 JJINHBI Ayru
OKPYXXHOCTH, GopMyn  Iuioiaaen
uryp;

- peuiaTtb IMPAaKTHYCCKUC 3aJa4u,
CBsI3aHHBIC C HaX0XICHHUEM reo-

METPUYECKUX BEIMYUH (MCIIOJIB3YS
IpU HEOOXOAMMOCTH CIPAaBOYHHKHU U
TEXHUYECKHUE CPE/ICTBA).

BBIUUCIIATH IUIOMIanu Quryp,
COCTABJICHHBIX M3 JIBYX WJIU 00-
nee PSIMOYTOJIbHUKOB,
napajuiesIorpaMmmoB,
TPEYroJIbHUKOB,
CEKTOpa;

Kpyra u

- BBIYMCIIAITh  IUIOIIAIN
MHOTI'OYT'OJIbHUKOB, HCIIOJIb3YA
OTHOILCHUSI PAaBHOBEIUKOCTH H
PaBHOCOCTABJICHHOCTH;

- IPUOOPECTH OMBIT IPHMEHEHHS
anreOpanyecKoro ¥ TPUro-
HOMETPHUYECKOTO arnmnapara u
WUJIEW IBUKEHUS TIPU PELICHUU
3a/1a4 Ha BHIYUCIICHHUE TUIOIIA/ICH
MHOI'0yroJiIbHUKOB

IIpeameTHbIe pe3yJbTaThl U3y4eHHs y4eOHoro npeamera «['eomerpus» — 9 kiacc

Tema pa3zaena

BbINYCKHUK HAay4HMTCH

BbinyckHUK NOJIyYUT
BO3MO’KHOCTh HAYYUTbHCH

BekTopsl

0003HauaTh U U300paXkaTb BEKTOPHI,
n300pakaTh BEKTOP, PaBHBINH JaHHOMY,
CTPOUTH BEKTOpP, PaBHBII CYMME JIBYX
BEKTOPOB, UCTIONB3Ys npaBuiIa
TPEyroJIbHUKA, napasiesorpaMmma,
(bopMyIUpPOBATh 3aKOHBI CIIOKEHUS,
CTPOUTH CYMMY HECKOJBbKHX BEKTODOB,
UCIIOJIb3Ys MPABUIIO MHOTOYTOJIbHUKA,
CTPOUTH BEKTOP, PAaBHBIM Pa3HOCTH JBYX
BEKTOPOB, ABYMS CIIOCOOaMH.

pemarb reoMeTpHYecKre 3aa4n
UCTOJIb30BaHUE  AITOPUTMA BBIPAKEHHS
qepes JaHHBIC BCKTODPHI, HCIIOJIb3Ys
mpaBWJia  CIOKEHHWS, BBIUUTAHUA W
YMHOKCHHA BEKTOpPA HA YHUCJIO.

pemiatb  MPOCTEHIINEe TIeoMEeTpUYecKue
3aJa4u, ONUPAsACh Ha U3yUECHHBIE CBOMCTBA
BEKTOPOB;

HAXOJIUTh CPEJHION JIMHUIO Tpareluy Mo

OBJAIETh ~ BEKTOPHBIM
METOOM IS pEelIeHUs
3a/1a4 Ha BBIYKCIICHUE U
JI0Ka3aTelIbCTBO;
npudpecTu ONBIT
BBITIOJTHEHHS TIPOEKTOB.




3aJaHHbIM OCHOBAHUSIM.

B mnoBcegHEBHOW KW3HU W MpPH U3YYECHUHU
JpYTrux IpeaMeTOB:

HCIIOJIB30BaTh BCKTOPBI I PCIICHUA

IIPOCTEUIINX 3aJad Ha  OIpeleeHue
CKOPOCTH OTHOCHUTEJIBHOT'O JIBHKECHHUSL.
Meton — omnepupoBatb Ha  0a30BOM  YpOBHE OBJIAJIETh
KOOPAMHAT HNOHSTUSAMMU: KOOpJMHAThl  BEKTOpPA, KOOpJIMHATHBIM
KOOpPJMHATBl  CyMMBl W Pa3HOCTH METOJIOM pELICHUS 3a/1a4
BEKTOPOB, IPOM3BEICHUS BEKTOpa Ha Ha  BBIUUCIICHUE u
YUCIIO; JI0Ka3aTelIbCTBO;
—  BBIUUCIITH KOOpJUHATbI BEKTOpa, npuodpectu OIIBIT
KOOpAMHATBl CYMMBI H pa3zHOCTH HCII0JIb30BAHUS
BEKTOPOB, KOOpPJMHATHI MPOU3BEACHUS KOMITBIOTEPHBIX
BEKTOpPA Ha 4YMCJIO; IIporpaMM JUisl aHajau3a
— BBIYUCIITH YI'OJl MEXAY BEKTOPAMH, YaCTHBIX Clly4aeB
— BBIYMCIATH CKAJSIPHOE  MPOU3BENECHUE B3aUMHOI'O
BEKTOpPOB; PACIIOIOKCHHA
— BBIYUCIIITH PACCTOSHUE MEXAY TOYKaMU OKPYXKHOCTEH H
10 U3BECTHBIM KOOpIMHATaM, OPsMBIX,
—  BBIYHCIITH KOOPJMHATHI CepeHbI npuoOpecTH OIIBIT
OTpe3Ka; BBIINOJIHEHUSI IPOEKTOB
— COCTaBJISATh YPABHEHUE OKPY>KHOCTHU, 3Has
KOOPJIUHATHI LEHTpa u TOYKHU
OKPYXHOCTH,  COCTaBIISITb  YpPaBHEHME
psIMOM IO KOOPAMHATAM JIBYX €€ TOYEK;
— pewarb MpPOCTEHIINE 3aJa4yd METOAO0M
KOOpJMHAT
CooTHOmICHHA — omepupoBaTh Ha  0a30BOM  YpOBHE BBIUUCIIATD ioniaau
MEKITY HNOHSTUAMM: CUHYCa, KOCUHYCa U TaHI'€HCa ¢buryp, COCTaBIEHHBIX
CTOPOHAMM U VTJIOB, U3 JAByX ©u  Ooiee
yriiamu — TPUMEHATH OCHOBHOE NpsAMOYTOJIbHUKOB,
TPEyrojabHUKa. TPUTOHOMETPHUECKOE  TOXAECTBO  TpH NapajuieJIorpaMMoOB,
CkaasipHoe pELICHNH 3a7ad Ha HaxXO0XJACHUE OJHOU TPEYTrOJBbHUKOB, Kpyra u
NPOU3BEACHUEC TPUTOHOMETPUUYECKOH  (YHKLIHMU  dYepe3 CEKTOpA;
BEKTOPOB JPYTYIO, BBIUUCIIATH ioniaan
— wu300paxaTb yroil MEXIy BEKTOpaMmH, MHOT'OYTOJIbHUKOB,
BBIUUCIIATH CKaJsIpHOE TPOMU3BEJCHUE HCIOJIb3YSl ~ OTHOILICHUS
BEKTOPOB, PaBHOBEINKOCTH u
— HAaxXOIWTh YIVIBI MEXIY BEKTOPaMHu, PpaBHOCOCTABJICHHOCTH,
UCIIOJIB3YS bopmyny CKaJIIPHOTO IPUMEHSTD
IIPOU3BENICHUS B KOOPJUHATAX, anreOpandyecKuii u
— IPUMEHATh TEOPEMY CHHYCOB, TEOPEMY TPUTOHOMETPHYECKUH
KOCHHYCOB, MaTepuan IpU pELICHUU
—  [IPUMEHSTH dopmyiy I0mAaM 3a/lad  Ha BBIYUCIIEHUE
TPEYroJIbHUKA, Tomanen
— pemaTh  [pocTedmMe — 3ajaYd  Ha MHOTOYTOJIEHUKOB,
HaXOXJICHUE CTOPOH " YIJIOB nprodpecTy OIIBIT
IIPOU3BOJIBHOIO TPEYrOJIbHUKA HPUMEHEHNA
B noBcegHeBHOM KU3HM M NPH HM3YYCHUH anredpanvecKkoro u
APYTHX MPEIMETOB: TPUTOHOMETPHUUECKOTO
— HCIIONIb30BaTh BEKTOPHI [UIS  PEIICHHS anmapata IIpyH peHICHHA
3a/1a4 Ha IBWOKEHUE U JIEHCTBHUE CUIT FCOMETPUICCKHX 3a/1a4
Jnnna — omepupoBaTb ~Ha  0a30BOM  ypOBHE BBIBOJUTH (HOpMyIy A

OKPY/KHOCTH U

IIOHATUIMU IPaBHUJIBHOT'O

BBIYMCIICHUA yria




IUIOLIAAb KPYra

MHOI'OYTOJIbHUKA,
OPUMEHATh  (GOPMYILYy JUIsL BBIUMCIICHUS
yrila IPaBUIbHOTO N-YTOJIbHUKA.
OPUMEHATh (GOPMYIIbI TUIOIAAH, CTOPOHBI
IIPABWJIBHOTO MHOI'OYTOJIBHHKA, pPaguyca
BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTH,
IIPUMEHSTD (bopMmybl JUIAHBI
OKPYKHOCTH, IYTH OKPY’KHOCTH, IIIOLIaAH
KpyTa 1 KpyroBOIro CEKTopa.

MCIIOJIb30BaTh CBOMCTBA U3MEPEHHUs JUIMH,

MIpaBHIILHOTO n-
YrOJbHUKA ¥ TPUMEHSTh
€e B IMPOIeCcCe PEUICHUS
3ajad,

NPOBOAUTH
JI0Ka3aTeIbCTBA TEOPEM
o (¢dopmyne TUIOMIANH,
CTOPOHBI  MTPABUIILHOTO
MHOI'OYroJIbHHUKaA,
pamuyca BIHCAHHOW W
OITUCAHHON OKPYXHOCTH

yIJIOB  INpU  pelIeHMd  3ajJad  Ha
HaXOXJEHUE JUIMHBI OTPE3Ka, IpajyCHOU M CIICJICTBUH U3 TEOPEM
MEpbI yIJIa; U TPUMEHATh HX IIpU

— BBIYMCISITH  IUIOMIAJM  TPEYrOJHHUKOB, pCIICHNA 3a/1a4,
NpSIMOYTOJIBHUKOB, Tpamnenui, kpyrop u |~ PCLIaTh 3aaqun Ha
CEKTOPOB; JI0Ka3aTeJIbCTBO C

— BBIYUCISTH JUIMHY OKPY)XHOCTH W JJTHHY HCIIOJIL30BAHNCM
JlyTU OKPY’KHOCTH; opmya AJINHBI

—  BBIYMCHIATH JUIMHBI JIMHEHHBIX SIIEMEHTOB OKPY’KHOCTH M JUTHHbI
(GUIyp ¥ HUX YIJIBI, HCIIONB3YS U3YYECHHBIE Ayra OKpYKHOCTH,
bopMyIBL. bopmyn iomaaen

¢buryp.

B moBceiHeBHOH KH3HM W NPH H3yYeHUHU

APYTHX NpPeIMeTOB:

— pelaTh NpaKTUYECKUE 3a/1a4H, CBSI3aHHbIE
c HaXO0X/IEHUEM TeOMETPHUIECKUX
BEJIMYMH.

JBuxeHust — omepupoBaTb Ha  0a30BOM  YpOBHE |— IPUMEHSATh CBOHCTBa
HOHATUSAMHM OTOOpa)kKeHMsI IUIOCKOCTH Ha JIBYDKEHUS TIPU PELICHUN
ce0s1 ¥ ABMIKEHUS, 3ajad,

— omnepupoBaTb ~Ha  0a30BOM  YpOBHE |— IPHUMEHATh HOHATUS:
HNOHATUSIMM ~ OCEBOM UM IIEHTPAJIBHOMN oceBas M LEHTpaJbHas
CUMMETpUH, MapajuIeIbHOTO IepeHoca, CUMMETpHS,

HOBOPOTA, napaijenbHbli  TIepeHoc

— pacrio3HaBaTh BHJIbI ABIKEHHIH, U TOBOPOT B pEIIEHUU

— BBIIOJHATH IIOCTPOEHUE JBWKEHUU C 3anaq
NOMOIIBI0  HUPKYIsI W JIMHEHKH,

OCYILECTBIIATH MpeodpazoBaHue Guryp,

—  pacno3HaBaTh o yepTekam,
OCYIIECTBIISITh IMpeoOpa3oBaHus QUIyp ¢
IIOMOILBIO  OCEBOM U LEHTPaJIbHON
CUMMETpUH, MapajUIeIbHOTO IepeHoca U
IOBOPOTA.

HavaasHbie — pacro3HaBaTh Ha uYepTexax, PUCYHKaX, |— BBIYUCIATH 00BEMBI

— "3 MOJIEISIX M B OKPY’KaIOILLEM MHUPE MIOCKHE MPOCTPAHCTBEHHBIX

crepeoMeTpun U TPOCTPAHCTBEHHbIE T'€OMETPHUECKUE reoMeTpuuecKux (Guryp,
burypsr; COCTABJICHHBIX u3

— pacro3HaBaTh pa3BEPTKU KyOa, MIPSMOYTOJIBHBIX
psIMOYT'OJIBHOT'O napanjieenumena, napanie/ICIIUIICI0B,
NpaBWIbHON NHMpamMHIbl, IWIMHApPA U |— YIIyOUTb M pa3BUTH
KOHYCa; MIpe/ICTaBICHUS 0

— OmpenensATh MO JIMHEHHBIM pa3Mepam IIPOCTPAHCTBEHHBIX
pa3BEéPTKU (GUTYpPHI JTUHEHHBIE pa3Mephl F€OMETPUYECKUX
camoii (urypsl 1 Ha000poT; ¢durypax;

— BBIUMCIHATH  00BEM  NPSMOYTOJIBHOTO |— TPHMECHSATH TIOHATHE




napajulesIenuIe1a. pa3BEPTKHU TS
BBITIOJIHCHU A
MPAKTUYECKUX PACUETOB.

006 akcnomax [Tonyuuts OGonee rmybokoe
reoMcTpuu MPEJICTABIICHUE O CHUCTEME
AKCHOM  IUIAHUMETPUU |
AKCHOMAaTHYECKOM METOJIE

IloBTOpEHUE — TIIPUMEHATH I[IPU PEIICHUW 3aJa4 OCHOBHBIE COOTHOIICHUS MEXKAY
Kypca CTOPOHAMU U yriIaMH MPSAMOYTOJILHOI'O U IIPOU3BOJIBHOIO TPEYIOJILHUKA,
IIAHUMETPHUHA — TNPUMEHATH GOPMYIIBI TUIOMIATN TPEYTOJIbHUKA.

— pemars TPEyroJbHUKH C TOMOIIBIO TEOPEM CHHYCOB M KOCHHYCOB,

— IpPUMEHATh MPU3HAKM PABEHCTBA TPEYTrOJbHUKOB TIPH  PEHICHUH
TreOMETPHYECKUX 33]ad,

— T[pPUMEHATh TPU3HAKM TOAO0OWS  TPEYrOJBHHKOB NpPU  PEIICHUU
reOMETPUYECKUX 3a/1a4,

—  ONpENeNsATh BUJIbI YETHIPEXYTOJbHUKOB U UX CBOMCTBA,

— HCIONB30BaTh (HOpMyJbl IUIOMAACH (GUryp A HaXOXKIECHUS  UX
IUTOLIATH,

—  BBINOJHATH YEPTEXK IO YCIOBHUIO 33/1a4H, PELIaTh MPOCTEUIINE 3a/1a4H1 110
TeMe «YeThIpexXyrobHUKI»

— HCIIOJIb30BATh CBOMCTBO CTOPOH YETHIPEXYTOJIbHUKA, OMHCAHHOTO OKOJIO
OKPY)KHOCTH; CBOWMCTBO YIJIOB BIHCAHHOTO YETHIPEXYTOJBHUKA TPH
pelIeHun 3aj1ad,

— HCIIOJIB30BaTh (POPMYIIBI JITMHBI OKPYXKHOCTH M AYTH, TUIOMIAAN Kpyra U
CEeKTOpa IpH PEIICHUH 33/1a4,

— pemaTh reOMETpUYECKHE 33/a4H, ONMUPAsICh Ha CBOMCTBA KacaTENbHBIX K
OKPY>KHOCTH, IPUMEHSISI JONOJTHUTEIBHBIE TIOCTPOCHUS, Are0pandecKuii
Y TPUTOHOMETPHYECKUI ammapar,

— TIPOBOAMTH ONEPAIUH HAJ BEKTOPAMH, BBIYUCIATH JUIMHY M KOOPAMHATHI
BEKTOpa, YTroJl MEKAY BEKTOPaMH,

— pacmo3HaBaThb YpaBHEHUS OKpPYKHOCTEH M mpsAMOH, yMeTb UX
UCIIO0JIb30BaTh,

— HCIIONIb30BaTh TNPUOOPETEHHBIE 3HAHWS W YMEHHUS B IPAKTHYECKOU
NEeSTeIBbHOCTH JUISL pEIIeHHUs TPAKTHYECKUX 3a/a4, CBS3aHHBIX C
HaXO0KJICHHEM I'€OMETPUYECKUX BETMYHUH

YYET BOCIIMTATEJIBHOI'O TIOTEHIIUAJIA YPOKOB

Hcnonp30BaHne BOCIUTATENBHBIX BO3MOXKHOCTEM OpraHW3alMd ypOKa Ha YpPOBHE OCHOBHOI'O
o01mrero 00pa3oBaHus MIPEANOJIATraeT:

1. Tlognepxanue HMHTEepeca K YYEHHIO, K MpPOLECCY MO3HAHMS, AaKTUBHU3ALMM IO3HABATEIbHOMN
JeSATeTbHOCTH 00yYarOIIUXCS.

2. BocnuTaHue CO3HaTeNbHOW AMCUMIUIMHBI (YMEHHME YYHMTENs I0Ka3aTh BaKHOCTh Y4eOHO-
MO3HABATENIbHOMN AESITEILHOCTH, YUeOHON U TPYIOBOM JTUCIUIUINHBI).

3. ®opmupoBaHWE YMEHHH W HAaBBIKOB OpPTaHM3AlMU YUYAIIUMHUCS CBOCH JIEATEIHHOCTH

(Opl" aHU3allug  CaMOCTOSTEIbHOMU pa6OTLI ydqaluuxcs, CO6J'IIOI[€HI/IC TEXHHMKH OC30MacCHOCTH U



TMTUEHUYECKHUX MPaBUJI, CBA3aHHBIX C OCAHKOM M OpraHu3aiueil pabouero MecTa).

4. BociutaHue KyJbTypbl OOIICHHS (opraHu3amnus oOIIeHUs Ha ypoke, (OPMUPOBAHUS YUUTEIEM
YMEHUH CylaTh, BBICKa3bIBaTh U apT'yMEHTHPOBATH CBOEC MHEHHUE).

5. @opMuUpOBaHHME U PA3BUTUE OLICHOYHBIX YMEHMH (KOMMEHTHPOBAHME OLICHOK YYHTEIEM,
00CyXJIeHHE OLEHOK C YyYalluMHCS, KOJUIEKTUBHOE OIICHWBAaHUE, B3aUMOIPOBEPKA M OLEHUBAHUE JPYT
Jpyra y4anaMucs).

6. BocnuraHue ryMaHHOCTH (XapakTep OTHOIIEHUHM «y4HTellb — YYEHHMK», pPeryJupoBaHHE
YUUTENEM OTHOLIEHUH MEXAY Y4alIUMUCs).

BocnuraTensHblil noTeHIMaN npeaMera «l eoMeTpus» peamsyercs yepes:

- o0y /IeHHe NIKOJIbHUKOB COOJII01aTh HAa YPOKE OOIIEIPUHATBIE HOPMBI IIOBE/IEHUS, ITPABUIIa
OOIIEHUS CO CTApPIIUMU (YUUTENSIMH) U CBEPCTHUKAMM (LIKOJIbHMKAMHU), MPHUAEPKUBATHCS MPUHLUIIOB
y4eOHOH TUCIMIUIMHBI U CAMOOPTraHU3alUY;

- MIPUBJICYCHUE BHHUMAHUS IIKOJbHUKOB K ILIEHHOCTHOMY AacHEKTy H3Yy4aeMbIX Ha YpOKax
SIBJICHHIA, OpTraHW3alisl WX Pa0OThI C TMOJY4YaeMOW Ha ypOKE COLMAIBHO 3HAYMMOW WH(popMamuen —
MHUIMAPOBAHUE €€ 00CYKICHHS], C BBICKA3bIBAHUSAMH y4alllUXCsl CBOMX MHEHUH 110 €€ II0BOY, BEIPAaOOTKOM
CBOECTO K HEW OTHOILIEHUS, B TOM 4YHCIE C NPUMEHEHHMEM HWHCTPYMEHTA IOAJAEPKAHHUS MOTHUBALUU U
caMOOpraHu3aluy;

- BOCIIUTAaHUE MAaTEMAaTUUECKOM KyJIbTYpBI;

- VMHUIMAPOBAHUE U MOAJEPKKY HCCIEI0BATEIbCKON AEATEIbHOCTH 00YYaIOLMXCsl B paMKax
peanu3any UMH UHIAMBUAYAIBHBIX U TPYHIOBBIX UCCIIEAOBATEILCKUX MPOEKTOB, YTO JAcT 00y4aromuMCs
BO3MOYKHOCTh TIPHOOPECTH HAaBBIK CaMOCTOSATEIBHOTO PEIICHHS TEOPETUYECKOH MPOOJIeMbl, HAaBBIK
reHepUpOBaHUs U 0(OpMIIEHUS] COOCTBEHHBIX M1, HABBIK YBAKUTEIBLHOI'O OTHOIICHUS K UY)KUM HJESIM,
o(OpMIIEHHBIM B paboTax ApPYTruUxX HCCIEAO0BaTeseH, HaBbIK MyOJUYHOIO BBICTYIUICHHS Mepes ayIuTOpHel,

apryMEeHTHPOBAaHMSI U OTCTAUBaHUS CBOEH TOUKHU 3PEHUS;

— OpraHu3anys IpeaIMEeTHbIX 00pa30BaTeIbHBIX COOBITUN (ITPOBEIEHUE MPEIMETHBIX HEIETb)
Ui 00y4aroIuXcsl ¢ IeNbI0 Pa3BUTHS MO3HABATENbHON M TBOPYECKOH AaKTHBHOCTH, MHULMATUBHOCTU B
pa3nuyHbIX chepax MPeaMETHON NEATENbHOCTH, PACKPhITHUS TBOPYECKUX CHOCOOHOCTEH, 0Oydaroumuxcs ¢
pa3HbIMH 00pa30BaTEIbHBIMU OTPEOHOCTAMU M MHAUBU1YaJIbHBIMH BO3MOXKHOCTSIMU;

— IpoBe/IeHNE YUeOHbIX (OMMITNA/, 3aHUMATENbHBIX YPOKOB U YPOKOB-HCCIEIOBAaHUN U 1p.) U
yueOHO-pa3BieKaTeNbHbIX MEpONpUiATHH (KOHKypca-urpbl «lIpenmeTHslii KpoccBopa», TypHHpa «CBod
Urpay, BUKTOPHUHBI, KOHKypCa ra3eT U pUCYHKOB U JIp.);

- ucnons3oBanne WKT wu aucTaHuMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH OO0y4YeHHs,
00ecreurBaoIIUX COBPEMEHHbIE aKTUBHOCTH OOy4aroumxcs (IIporpaMMbI-TPEHaXKephl, TECThI, 3a4€Thl B
AJIEKTPOHHBIX NPUWIOKEHUSAX, MYJIbTUMEIUIHbIC MNpPe3eHTAllMM, OOydJalolle CalThl, YpOKH OHJIAiiH,
BHJICOJICKIINHU, OHJIAWH-KOH(EepEeHIIUU U JIp.);

— opraHuzanys OOy4eHHUs C MCIIOJb30BAaHMEM HETPAJAULMOHHBIX CMOCo00B («CMerianHoe
oOyuenuey, «llepeBepHYTHIN KJIaccy»), aKTUBU3UPYIOIIUX 3aUHTEPECOBAHHOCTHh y4deHWKOB. OHHU ydaTcs
CaMOCTOSITENILHO pellaTh TEOpEeTUYecKHe MpoOJeMbl, TeHEPUPOBATh U OPOPMIISITH COOCTBEHHbIE UAECHU U

YBAKHUTCIIBHO OTHOCUTBHCA K HACAM OPYTrUx



- OpraHu3amnys CHCTEMbl OIICHWBAaHMS (TEXHOJOTHS  (OPMHUPYIOMIETO  OIICHUBAHUSA),
MO3BOJISIONIAsT aKIEHTHPOBAaTh BHHUMAaHUE HE TOJBKO Ha OIEHKE pe3yibTara, HO M Ha TpoIecce IMOUCKa
pemieHust. Vcronb30BaHWE JaHHOW TEXHOJOTHM IIOMOTAeT BKJIIOYHTH YYCHWKOB B MPOIECC OIECHKH
COOCTBEHHBIX YCHJIMH U MIPOCKTHPOBAHUS CBOETO PA3BUTHS KaK B IUIAHE aKaJEMUYECKUX 3HAHHI, HABBIKOB,
TaK 1 MeXIPEAMETHBIX YMEHUH (HarpumMep, paboTats B KOMaH 1€, 00IIAaThCs, BECTU TUCKYCCHIO U T. I1.).

- CO3JIaHME YCIOBHH pa3BUTHA CYOBEKTHOCTH, MO3BOJSIONIMX YYEHUKY OBITH Oosee
CaMOCTOSITENIbHBIM, aBTOHOMHBIM, IOHUMATh U IPOSKTHPOBATH CBOW MapLIpyT 0Oy4eHHs U MPOJABUTaTHCS B

OCBOCHHHU COACPIKAHUSA B COOCTBEHHOM TEMIIE (H_IKa.]'II/IpOBaHI/Ie ueﬂeﬁ, CXCMbI OICHUBAaHHUA U ,Z[p)

3. Conep:xkanue yueOHOro npeamera
Conep:xanue yueonoro npeamera «I'eomerpust 7 kiaace»
1. HavaabHble reomerpudeckue cBeaeHus (10 yacos)

[Ipocreiiiue reomerpuyeckue QUIypbl: MpsiMas, TOYKa, OTPE30K, Jyd, yroi. I[loHsTue paBeHCTBa
reomerpuueckux ¢uryp. CpaBHEeHHE OTpPE3KOB M yIioB. M3mepeHue oTpeskoB, AnuHa oTpe3ka. M3mepenue
yIJI0B, IpajgycHas Mepa yria. CMeXHble U BEpTUKaJIbHBIE YIIIbl, UX CBOMCTBA. [lepneHIuKynspHble psiMbIE.

OcHOBHas 11e/Ib — CUCTEMAaTU3UPOBAaTh 3HAHMS YYalIMXCS O MPOCTEHIINX I'eOMEeTpUUYECKHX (Urypax u ux
CBOICTBax; BBECTU NOHSTHE PaBeHCTBA (Uryp.

B naHHON TeMe BBOJSTCS OCHOBHBIE F€OMETPUUYECKHUE MOHATUSA U CBOMCTBA NMPOCTEHIINX FE€OMETPHUUECKUX
¢Guryp Ha OCHOBE HArJSHBIX MPEACTABICHUM ydyaluxcs MyTeM 0000IIEeHUs OYEBUAHBIX MM U3BECTHBIX W3
Kypca MaTeMaTuku 1-6 kimaccoB reoMmerpudeckux (axtoB. [loHsATHE akCMOMBI Ha HayalbHOM 3Tare 00y4eHus
HE BBOJUTCS, U CAaMU aKCUOMBI HE (OpMYIUPYIOTCA B sIBHOM Buje. HeoOXoaumble HCXOAHBIE MOJIOKEHUS, Ha
OCHOBE KOTOPBIX H3Y4YalOTCS CBOMCTBA TE€OMETpUYECKUX (UTYyp, NPUBOJATCS B OMNMCATENBbHOW (opMe.
[IpyHIMNMATBEHBEIM MOMEHTOM JAHHON TEMBI SIBIISIETCSA BBEJIEHUE MOHATHS PABEHCTBA F€OMETPUUECKUX (PUTYp
Ha OCHOBE HAarsAJHOIO NOHATHA HanoxeHus. OnpeneneHHOe BHUMAaHHUE JOJDKHO YAENIATHCS NMPAKTHYECKUM
IPUIIOKEHUSM T€OMETPUYECKUX TTOHSATHI.

2. Tpeyroabuuku (17 yacos)

Tpeyronbuuk. [Ipu3Haku paBeHCTBa TpeyroyibHUKOB. [lepnenaukynsap k npsiMoid. Mennanbl, OMCCEKTPUCHI
U BBICOTHI TpeyrojbHUKa. PaBHOOEApEHHBIN TPEYroJbHHUK M €ro CBOMCTBA. 3a1aul HAa OCTPOCHHUE C MOMOILBIO
LUPKYJIS U JINHEUKU.

OcHoBHasl 11eJ1b — BBECTH IOHSATHE TEOPEMBI; BBIpa0OTAaTh YMEHUE JTOKa3bIBaTh PABEHCTBO TPEYTrOJbHUKOB
C MIOMOUIbI0 U3YYEHHBIX IPU3HAKOB; BBECTH HOBBIM KJIACC 33aJ]ad — Ha MOCTPOEHHE C MOMOUIbIO LUPKYIS U
JIMHEUVKH.

[Ipu3Haky paBeHCTBA TPEYTrOJIBHUKOB SIBJISIIOTCS OCHOBHBIM pa0OYUM ammapaTroM BCEro Kypca reoOMeTpHH.
JlokazarenbcTBO OOMBIIEH YacTH TEOpeM Kypca U TakKe pelleHHe MHOTHX 337a4 MPUBOAMUTCS IO CIETYIOLICH
CXeMe: MOMCK PaBHBIX TPEYroJIbHUKOB — OOOCHOBaHME MX PABEHCTBA C MOMOIIbIO KAaKOro-TO MpHU3HAKa —
CJIEJICTBUS, BBITEKAIOLIUE U3 PABEHCTBA TPEYroJbHUKOB. [IpuMeHeHNEe NpHU3HAKOB PaBEHCTBA TPEYTrOJIbLHUKOB
IpU pelIeHWH 3a7ad JaeT BO3MOXKHOCTh IOCTENEHHO HAaKaIUIMBaTh OINBIT MPOBEIACHMS J10Ka3aTeIbHBIX
paccyxnenunii. Ha HaganmpHOM »JTane wH3ydeHHMs] M IPUMEHEHHUs IIPU3HAKOB pPaBEHCTBA TPEYTOJIbHUKOB
11€J1€c000pa3HO HCIOJIb30BATh 33]a4l C TOTOBBIMU YEPTEKAMHU.

3. ITapajutesnbHblie npsimble (13 yacoB)
[Ipu3Haky napayuieTbHOCTH NPSIMBIX. AKCHOMA MapajlielbHbIX MPsAMbIX. CBONCTBA NapaiedbHBIX MPSMBIX.



OcHoBHAas IeJIb — BBCCTHU OAHO U3 BaXXHEUINUX NOHATUN — IOHATHE NnapavIiC/IbHBIX MPAMBIX; OJaTh IMICPBOC
npelcTaBieHue 00 aKCMOMaX M aKCHOMAaTHYECKOM METOJe B T€OMETPUH; BBECTH AKCHOMY IapaljiebHbBIX
HNPAMBIX.

[Ipu3Haku U CBOMCTBA MapaiedbHBIX MPSIMBIX, CBA3aHHBIE C yriamMH, oOpa30BaHHBIMU MPHU MEPECEUCHUU
JBYX MPSIMBIX CEKYIIEH (HAKPECT JEKALUMMH, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH ), IIUPOKO HCIIOJIb3YIOTCA
B JlaJbHEHIIIEM NPU U3YYCHUH YEThIPEXYroJbHUKOB, TOJOOHBIX TPEYTrOJIbHUKOB, IPU PEIICHUU 33/1a4, a TaKkKe
B KypC€ CTEPEOMETPHUH.

4. COOTHOILIEHUS Me KAy CTOPOHAMH M yIJIaMHu TpeyrojbHuka (18 yacos)

CymMma yrioB TpeyrojibHuka. COOTHOIICHHE MEXAY CTOPOHAMHM W YIJIaMH TpeyrojbHuka. HepaBeHCTBO
TpeyroiabHuKa. [IpsiMoyrosibHbIe TPEeyroibHUKH, UX CBOICTBA M MPU3HAKN paBEHCTBA. PaccTosHUE OT TOUKH 10
psMoi. PaccTosiHue Mexny napayiesbHbIMU NPAMBIMU. [IoCTpOeHre TpeyroJbHUKA 10 TPEM 3JIEMEHTaM.

B nanHOil Teme noka3bIBaeTcs OJHA M3 BaXKHEHIIMX TEOPEM T€OMETPUU — TEOpeMa O CyMMeE YIJIOB
TpeyroinbHuKa. OHa TMO3BONSET JaTh KJIACCU(DHUKAIIUIO TPEYrOJIBHUKOB IO  YriiaM(OCTPOYTOJIbHBIH,
IPSIMOYTOJIbHBIN, TYHNOYTOJbHBINA), a TaKXKe YCTAaHOBHUTh HEKOTOPHIE CBOMCTBA M TPU3HAKK PABEHCTBA
HPAMOYTOJIBHBIX TPEYTOJIBHUKOB.

[TonsiTHE paccTOAHUSA MEXAY NapauIeIbHBIMU MPSMBIMU BBOJUTCSI HA OCHOBE JI0Ka3aHHOW MPEBAPUTEIHHO
TEOPEMBI O TOM, YTO BCE TOYKHU KAKIOM M3 ABYX MAPAJUICIBHBIX IPSIMBIX PABHOYJAJICHBI OT APYIOW IPSIMOMU.
DTO MOHATUE UTPAET BAXKHYIO POJIb, B YaCTHOCTU MCIOJB3YETCS B 33/1a4axX Ha MOCTPOCHUE.

[Ipu pemiennn 3a7a4 Ha MOCTPOCHHE B 7 KJIacCe CIEAYET OrPaHUUUTHCS TOJIBKO BBHIMOJHEHUEM U OTTUCAHUEM
MOCTPOCHUS UCKOMOHM (urypsl. B oTnenbHBIX Cilydasx MOXKHO MPOBECTH YCTHO aHAJM3 U JI0Ka3aTelIbCTBO, a
AJIEMEHTHI UCCIICAOBAHUS JOHKHBI IPUCYTCTBOBATH JIMIIIB TOT/1a, KOT/Ia 5TO OTOBOPEHO YCIOBUEM 3a/1auH.

5. IloBTopenne. Pemenue 3agau (10 yacos)

Conep:xxanue yuyeoHnoro npeamera «I'eomerpus — 8 kiace»
YerbipexyroabHuku — 14 yacos

MHOTOyrojapbHUK, BBINYKJIBIA ~ MHOTOYTOJIBHUK, 4YeThIpeXyroibHUK. CymMma  YIJIOB  BBIILYKJIOTO
MHOFOyFOJILHI/IKa. BHI/ICB,HHBIe nu OIIMCAHHBIC MHOFOYTOJII)HI/IKI/I. HpaBI/IJH)HI)Ie MHOFOYTOJH)HI/IKI/I.
[Tapannenorpamm, ero cBoiicTBa M mpuzHaku. [IpsiMOyronbHUK, KBagpar, poMO, UX CBOMCTBA M MPU3HAKH.
Tpaneuusi, cpeaHss IMHUS Tpaneuuu; paBHoOeapeHHast Tpanenus. OceBas U LEHTpajIbHasi CUMMETPHSI.

IInomaan — 14 yacoB

IlonsaTe mIOmIagM MHOroyrojabHuka. Ilnomanu npsMOyrojibHHMKa, IapauleorpaMMa, KBajpara,
TpeyroiabHUKa, Tpanenuu. Teopema [Iudaropa. Teopema, obparnas Teopeme [Tudaropa. @opmyna I'epona.
ITopoOHbIe TpeyroabHuKku - 19 4yacos

[TogoOubie  TpeyronpHuku. [lpomoprmoHanbHbie  OTpe3kd. OTHOIIEHHWE IUIOMIANed  MOJOO0HBIX
TpeyroiabHUKOB. [Ipu3Haku momo0us TpeyronbHHUKOB. [IpuMeHeHHe MOA00us K M0KA3aTelNbCTBY TEOPEM H
pemieHno 3amad. COOTHOLIEHME MEXIy CTOpPOHAMH U yIJIaMH MPSMOYroJbHOrO TpeyroyibHuka. CHHYC,
KOCHHYC M TAHT€HC OCTPOT0 yIjla IPsIMOYTOJIbHOTO TPEYTrOJIbHUKA.

Oxkpy:xkHoCTBb - 1749acoB

B3aumHoe pacnosnokeHue npsmMo M okpyxHocTu. KacarenbHas K OKpYKHOCTH, €€ CBOMCTBO M IPU3HAK.
[{eHTpanbHbI, BIMCAHHBIA YTJIbl; BEIUYMHA BIIMCAHHOIO YIJIa; JBYX OKPY>KHOCTEW; paBEHCTBO KacaTEJIbHBIX,
IIPOBEJEHHBIX U3 OJHONW TOUKH. MeTpuuecKkue COOTHOLIEHHSI B OKPYKHOCTH: CBONCTBA CEKYILNX, KaCaTEIbHBIX,
xopAa. OKPY)KHOCTI), BIIMCaHHad B TPCYTOJbHUK, U OKPYXHOCTB, OITMCaHHAsA OKOJIO TPEYroJIbHUKA. Bnoucannrie
Y OIIMCaHHBIE YETHIPEXYTOJIbHUKH. BriMcaHHbIE U ONMCaHHBIE OKPYKHOCTU IIPABUJIBHOTO MHOTOYT'OJIbHHKA.

IToBTOpeHne — 4 yaca

Conep:xanue yueoHoro npeamera «["eomerpus 9 kinace»
BexTopsl n meToa koopauHar (19 4.)
ITousTHe BCKTOpa. PasencTtBo BCKTOPOB. CnoyxeHue U BEIUUTAHUE BCKTOPOB. VYMHOXEHNE BEKTOpa
Ha uucio. Pa3noxeHne BEKTOpa IO ABYM HEKOJUIMHEapHbIM BekTopam. Koopaunatsl BekTopa. IIpocreiinme



3a/1a4d B KOOPAMHATAX. YPABHEHUS OKPYKHOCTH M IpsMOU. IIpumeHeHue BEKTOPOB M KOOpAMHAT IIpU
pEILICHNN 3a1a4.

OcHoBHasl 11eJIb — Hay4YUTh YYalllMXCsl BBINOJIHATH AEMCTBHS HaJ BEKTOpPaMU KaK HallpaBJICHHBIMU
OTpE3KaMH, 4YTO Ba)KHO AJISl IPUMEHEHHsI BEKTOPOB B (hPM3MKE; MO3HAKOMHUTH C HCIIOJIb30BAaHHMEM BEKTOPOB U
METOJIa KOOPJAMHAT MpU PEIIEHUH T'€OMETPUYECKUX 3a/1ad. BekTop omnpenensercs Kak HalpaBJIEHHBIN OTPE30K
U JIeHCTBUA HaJl BEKTOPaMU BBOJATCS TaK, KaK 3TO MPUHATO B (U3MUKE, T. €. KaK JCHCTBUS C HAIpPaBICHHBIMU
OTPE3KaAMH.

OCHOBHOE BHMMAaHHE JOJDKHO OBITh Y/AEICHO BBIPAOOTKE YMEHHMH BBINOJIHATH ONEpalud Haj
BEKTOpPaMH (CKJIaJpIBaTh BEKTOPHI 110 MpaBUIaM TPEYTOJIbHUKA U IapajlieIorpaMMa, CTPOUTh BEKTOP, PAaBHBIM
pPa3sHOCTH JABYX JAaHHBIX BEKTOPOB, a TAKXE BEKTOP, PAaBHBI IPOU3BENCHUIO JAHHOIO BEKTOpA HAa JIAHHOE
YHCII0).

Ha npumMepax mOKa3bIBaeTCs, KaK BEKTOPHl MOTYT IPUMEHATHCS K PEIICHUI0 I€OMETPUYECKHX
3agad. JlemoHcTpupyercs 3((GEeKTUBHOCT NpPUMEHEHUs GOpMyN Ui KOOPAWHAT CEpeauHBl OTpe3Ka,
paccTosiHUSL MEXIy IBYMS TOUYKAMH, YPAaBHEHUN OKDPYKHOCTH M IIPSIMOM B KOHKDPETHBIX TI'€OMETPUYECKHX
3aJadax, TeM CaMbIM J[ae€TCSl IMpEACTaBleHHE 00 M3yYeHHHM TEeOMETPUYECKHX (HUryp € IOMOUIbI0 METOJIOB
anreopsol.

CooTHOIIEHUSsI MKy CTOPOHAMH H YIJIaMH TPeyTroJbHHUKA.
CkansipHoe npousBeieHue BeKTopoB (14 4.)

CuHyc, KOCMHYC U TaHTeHC yria. Teopembl CHHYCOB U KOCHHYCOB. PelieHue TpeyrojbHHKOB.
CkassipHOE ITPOU3BENECHNE BEKTOPOB U €T0 IPUMEHEHUE B T€OMETPUUECKUX 3a]a4ax.

OcHoBHasl 11eJIb — Pa3BUTh YMEHHE Yy4alllUXCs MPUMEHSITh TPUTOHOMETPUYECKUM ammapar Mpu
pEILIEHNN T€OMETPUYECKUX 3a/1ay.

Cunyc u xocunyc moboro yria ot 0° o 180° BBOASTCS ¢ TOMOIIBIO €IMHUYHOM MOIYOKPYKHOCTH,
JIOKa3bIBAIOTCSI TEOPEMbl CMHYCOB W KOCHMHYCOB U BBIBOJAMTCS elle ofHa (hopMyia IUIOLIaJu TPeyrojibHHUKa
(1MoJI0BHHA MPOU3BEACHHUS JIBYX CTOPOH Ha CUHYC yrja MEXJy HUMH). DTOT anmnapaTr IpUMEHSETCs K PELICHUIO
TPEYrOJIbHUKOB.

CkansipHOEe TIPOHM3BEACHUE BEKTOPOB BBOJHUTCA Kak B (pu3mke (IMpoW3BeNEHHE JJIUH BEKTOPOB Ha
KOCHHYC yIJla MEeXAY HUMH). PaccMaTpuBaroTCsl CBOMCTBA CKAJIIPHOTO MPOU3BEICHHS U €ro NPUMEHEHHE IpU
peLIeHNH TeOMETPUUYECKUX 3a/1ay.

OCHOBHOE BHHMMaHHUE CJEIyeT YAEIUTb BbIPA0OTKE NPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPHUUECKOT'0 arapaTa pu peleHUH FreOMETPUUECKUX 3ajau.

JliInHa OKPYKHOCTH M mJiomanb kpyra (11 4.)

[IpaBunbHbIE MHOTOYTOJBHUKU. OKPYXHOCTH, ONMCAHHAA OKOJIO IPABUJIBHOTO MHOTOYTOJIbHUKA U
BIMCaHHAs B HEro. [locTpoeHne npaBUIIbHBIX MHOTOYTOJIBHUKOB. JinHa okpyx)kHocTh. [nomane kpyra.

OCHOBHas L€ — PACIIUPUTH 3HAHHME YYAIIUXCA O MHOTOYIOJBbHUKAX; PACCMOTPETh IMOHATHUSA
JUIMHBI OKPYXHOCTHU M IUIOIIAI Kpyra U pOpMyJibl Al UX BBIYUCIIEHUS B Hauane Tembl 1aeTcsl onpeneieHue
MPAaBUJIBHOTO MHOTOYTOJbHHKA M PAacCMaTPUBAIOTCS TEOPEMbI 00 OKPYXKHOCTSX, OMUCAHHOW OKOJIO
MPaBUIILHOTO MHOTOYTOJIbHUKA U BIMCAHHON B Hero. C MOMOIIBI0 OMMMCAHHOM OKPYXHOCTH PEIIAOTCS 3a7a4u
0 TIOCTPOCHUHU TMPABUIBHOTO IMIECTUYTOJbHUKA M TPaBUIBHOTO 12-yroibHHKa, €ClU JaH MPaBWIbHBIN II-
YrOJIbHUK.

@opMyIbl, BbIpaXXarOUIUE CTOPOHY MPABWIBHOTO MHOTOYIOJIbBHMKA W PaJNyC BIHCAHHOW B HEro
OKPY’KHOCTH 4epe3 paJuyCc OIMMCAHHON OKPYXHOCTH, UCIIOJB3YIOTCS IIPHU BBIBOJE (OPMYII ITTMHBI OKPYKHOCTHU
U Iuiomaau Kpyra. BeIBoJ onupaercs Ha MHTYMTMBHOE MPEJCTABICHUWE O Mpejaesie: NPU HEOrPaHUYEHHOM
YBCIWUYCHUH YHCIa CTOPOH IMMPAaBHUJIBHOI'O MHOI'OYI'OJIbHHKA, BIIMCAHHOTO B OKPYXHOCTb, €ro ICPUMCTP
CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a IJIOIIA/(b — K IJIOLIAN KPYyra, OrPaHUYEHHOTO OKPY>KHOCTBIO.

JBuxenus (7 4.)

OtoOpakenue miuockoctu Ha ceOs. [lonstue apmxkenus. OceBas M IEHTpadbHAs CHMMETPHH.
[TapannensHbii nepenoc. [loBopoT. Hanoxxenust u 1BH>KEHUS.

OcHOBHas 1eJdb — IMO3HAKOMUTH Y4YalllMXCSd C TOHATHEM JBUXKEHHUS M €ro CBOWCTBAMH, C
OCHOBHBIMHU BHUJaMHU )IBI/I)KGHI/If/i, C B3aNMOOTHOIIIEHUSIMHA HAJIOXKEHUN U )IBI/I)KGHI/Iﬁ.

JIBM>keHHe TIJIOCKOCTH BBOAUTCSA KaK OTOOpakeHHWE TUIOCKOCTH Ha cebsl, COXpaHsIoIIee
PaCCTOSAHUE MECKAY TOYKaMMU. HpI/I pPacCMOTPCHHUU BHI0B ]IBI/I)KGHHI\/'I OCHOBHOC BHHMMAHHUC YIACIACTCA
MOCTPOCHUIO 00pa30B TOYEK, MPSMBIX, OTPE3KOB, TPEYTrOJbHUKOB MIPU OCEBOM M LIEHTPATBLHOW CUMMETPUSX,
napajieJIbHOM TiepeHoce, moBopoTe. Ha 3¢ dekTHRIX mpumepax MOKa3bIBaeTCs MPUMEHEHUE IBMIKEHUU TIPH
pEILIeHNH TeoMeTpuyYecKuX 3adad. [loHATHEe HalOXEeHUs OTHOCUTCS B JAHHOM Kypce€ K YHCIYy OCHOBHBIX



MMOHSTHH. I[OKEBLIB&GTCH, YTO IIOHATHA HAJTOXKCHUA MW JIBUKCHHUA SBJAIOTCA OSKBHBAJICHTHBIMMU! 11000€
HaJIOXKCHHUE SABJIICTCA JBHMXKXCHHUEM IINIOCKOCTH H 06paTHO. I/I3yquI/Ie JOoKaszaTeJIbCTBa HE ABJISICTCA
O6H33.T€JIBHBIM, OZIHAKO CJICAYCT paCCMOTPECTH CBA3b MOHATUN HAJIOXKEHHS U JBHXCHHA.

HayvaJsbHble cBeieHHsI U3 cTepeoMeTpuH (4 4.)

[Tpeamer crepeomerpusi. Muororpannuk. [lpusma. Ilapamnenenunen. Humunaap. Konyc. Cdepa u
aiap.

OcHoBHasi LelNb — II03HAKOMUTH YYAIMXCSl C MHOIOTPAaHHHMKAaMM; TeJlaMU U IOBEPXHOCTIMH
BpaIlICHMUSL.

006 akcuomax reomerpuu (1 4.)

06 akcuoMax muaHumeTpuu. HekoTopsie cBeIeHHs O pa3BUTUU F€OMETPUU

OcHoBHas 1eiab — JAarh Ooyiee TIIyOOKOE MPEICTABICHHE O CHCTEME AaKCHOM IUIAaHUMETPUU U
AKCHOMAaTHYECKOM METO/Ie

IMoBTOpenue (10 4.)

[TapannensHbie npsiMble. TpeyroabHUKH. YeTbpeXyrolbHUKU. OKPYKHOCTb.

OcHoBHasi 1leIb — HCIOJIB30BaTh MATEMaTUYECKUE 3HAHUS JUId PEIICHUs pa3IMYHbIX
MaTeMaTUYECKUX 3a/1a4.

Ilnan mpoBeeHUs1 CAMOCTOATEIbHBIX, KOHTPOJBbHBIX H TECTOBBIX padoT
110 reoMeTpuM 7 KJ1acce

Camocros | KonrTpo
KoJu-Bo
Ne Tema paznena 4ACOB TeJIbHbIC | JIbHbIEC TecTbl

padoTsl | padoTHhI
1. | HauaabHble reoMeTpuYecKHe CBeJAeHHUs. 10 1 1 -
2. | TpeyroabHUKH 17 4 1 -
3. | IlapajuiesbHbIe IPAMBIE 13 2 1 2
4 CooTHOmIeHHE MeKIY CTOPOHAMH H 18 3 5 1

yIJIaMHu TPeYyroJibHHKA

5. | loBTOpeHue. 10 - - 1
Hroro: 68 10 5 4




Ilnan npoBeeHUsI KOHTPOJIBLHBIX Pa00T MO reoMeTpuu — 8 KJaace

Ne i/t Tema pazgena KomanuectBo KomanuectBo
4acoB KOHTPOJIbHBIX YacOB
1 IToBTOpPEHHUE Kypca reoMeTpHuu 2 Jaca 1
7 KJj1acca

2 YeTbIpexyrojbHUKH 14gacoB 1

3 Inomans 14 qacoB 1

4 IToxoOHbIE TPEYTOJIBLHUKH 19 gacos 1

5 OKpY:KHOCTh 17 yacoB 1

6 IToBTOpEHHE. 2 yaca
Utoro 68 "yacoB 5)

IInan npoBeneHnss KOHTPOJILHBIX padoT MO reoMeTpuu - 9 KJace
Ne ni/m Tema Kon-Bo KonunuecTtBo
4acoB KOHTPOJIbHBIX
pabor

1 IToBTOpEeHune Kypca reomerpun 8 Kiacca 2

2 BekTopbl 9 1

3 Meton koopauHaT 10 1

4 CooTHoOIIEHUSI MKy CTOPOHAMH U YIJIAMH 14 1

Tpeyrojibuuka. CkajisipHoe Npou3Be/ieHHEe BEKTOPOB

5 JIJIMHA OKPYKHOCTH M ILIOIIAAb Kpyra 11 1

6 JBukeHust 7 1

7 HauajbHble cBeJleHHS U3 CTepeoOMeTPHHU 4

8 06 akcuoMax reoMeTpuu 1

9 HTorosoe nopropenne 10 2
Hroro 68 5, +2 anMuH.




TemaTnuyeckoe NJIAHMPOBAHHME C OCHOBHBIMHM BHIAMMU /IeATEJIbHOCTH W BOCNIHUTAaTe/bHasA padoTa
€ YY4eTOM NPOrpaMMbl BOCIIUTAHUS - 7 KJacc

No Tema paznena OcCHOBHBIE BUIBI AESITSILHOCTU BocnurarensHas pabora ¢
/1 IIporpamMmubl, 06yanOH_II/IXCH YUYETOM IIPOrpaMmel
KOJIHNYCCTBO BOCIIUTAaHUA
qaCcoOB
1 OCHOBHBIX TIOHATHII TEMBI: IIPsIMasi, OTPE30K, - YCTaHOBJIEHHE

TpAHIHAs TOUKA OTPE3Ka, JUIMHA OTPE3KA, 1YY, | jopepUTENBbHBIX ~ OTHOLICHUIL
HayaJyo Jyda yroJi, BepIlINHA yIiia, CTOPOHBI yIJa,
BHYTPEHHSISA 00JIaCTh yTia, OMCCeKTpuca yria, MOXAy  yuMTelIeM - ero
MEPIEHAUKYIISAPHBIE TPAMBIE, OCTPBIE, TYIIBIE, YYECHUKAMH, CIOCOOCTBYIOLIMX
NpsSIMBIE, Pa3BEPHYTHIE, CMEKHBIE, BEPTUKaANbHEIE | IOBUTUBHOMY BOCIIPpHUATHUIO
YTIIbI y4almuMHCs  TpeOOBaHUM W
— TIOCTPOCHI € IOMOILBIO YEPTEKHON IMHEHKI | 150016 yauTens,
OPSAMBIX U OTPE3KOB, U3MEPEHHS UX JJIHHBI, [PUBIICUEHHIO HX BHUMAHHS K
3aIKUCH M3MEPEHUsI C TOMOIIBIO TIPHHSITHIX o
YCIIOBHBIX 0003HAUEHHIT; T€OMeTPHYECKO obcyxaaemoit Ha YPOKE
duryps myu, uH(pOpMaIy, aKTUBU3ALUHA UX
CIIOCOOBI TOCTPOCHHS MEPIICHANKYIISPHBIX IIO3HABATEILHOMI

HavaabHble TIpAMBIX Ha MCCTHOCTH JCSATCIILHOCTH,
— MOCTPOCHUS C HIOMOIIBIO YSPTEIKHOTO

reOMETPpUYIECCKHUE -BOCIIUTaHUC MI/IpOJIIO6I/IBOFO
YrOJIbHAKA MEPIICHIUKYSIPHBIX TPSIMBIX YTJIOB,

CBECHUSA. 3anucy GpakTa NEepIEeHIMKYISPHOCTH MPSIMBIX C HIKOJIPHAKA, HE 3aTCBAIOLIEro
HOMOILBIO YCIIOBHBIX 0003HAYEHHH KOH(QJIMKTBlI U CTPEMSILErO
— TIOCTPOEHUS C TIOMOILBIO YEPTEIKHOU JIMHEUKHU pemaTrh CIOpHbIE BOMPOCHI, HE
YIJIOB, H3MEPEHUS WX BEMMMMHBL C NOMOMBIO | ynyGeras K CHIIE.
TPAHCIIOPTUPA, 3aIMCH M3MEPEHHUsI C MOMOIIIBIO
NPUHATHIX YCIOBHBIX 0003HAYCHUI, HOCTPOCHHS
VIJIOB 3aJaHHOW BEJMYMHBI, ONpPEACICHUS BHIA
yriia, TPUMEHEHHsS CBOHCTB CMEKHBIX H
BEPTHKAIIBHBIX YTTIOB
YMeHHe: NPOBOIUTH H3MEPHTEIBHBIE PadOTHI,
KJIaCCH(HKAIMIO N0 BBIACICHHOMY NPH3HAKY (Ha
npUMepe OMpe/IeNiCHUsI BUIA YIIOB), CPAaBHUBATH
00beKkT HabmomeHust (Yroi) ¢ 3TAJIOHOM
(IpsIMBIM YTJIOM).

2 — OCHOBHBIX MTOHSATHUN TEMBbI: TPEYTOJIbHUK, -UCIIOJIB30BAHUEC

BEpIIIMHA, CTOPOHA, YTOJl TPEYTOJbHHUKA, BOCITUTATEILHEIX
NEPUMETP TPEYTOJILHHKA, PABHBIE TPEYTONBHUKH, | [ oo oo ConepRAHS
COOTBETCTBEHHBIE 3JIEMEHTBI, IEPBBI PH3HAK
PaBEHCTBA TPEYrOJILHUKOB MEIUAHA, BHICOTA, yd4eOHOro  mpeinMera  4epes
OuccekTpuca, paBHOOCIPEHHBIH TPEYTOJIBHIIK, ACMOHCTpaluo ACTAM
OCHOBaHNE, GOKOBBIE CTOPOHbI, PABHOCTOPOHHUH | [IPHMEPOB OTBETCTBEHHOTO,
TpeyroJbHIK TPaXKIaHCKOTO MTOBE/ICHUS,
HOCTPOCHHS C TIOMOLIBIO YEPTEKHOTO O pmr———— -
YTOJNIBHAKA U TPAHCTIOPTHPA METHUAHBI, BRICOTHI,
OMCCEKTPUCHI, TOCTPOEHHUS TPEYTOJIEHUKOB J0OPOCEpACUHOCTH, 1epes
MIPOBEACHUS U3MEPEHUI €ro 3JIEMEHTOB, 3aITUCH HOI[60p COOTBETCTBYIOIINX
pe3yIbTaTOB H3MEPEHHUI, TEKCTOB JIISI YTCHHUS, 3a7a4 JIJIs

Tpeyroabuukn — TmepeBoia TeKCTa (POPMyYIUPOBKH) IEPBOTO peLeHus, IPOGIIEMHBIX

NpU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB B
rpadudeckuii 06pa3, KOPOTKOH 3amucH,
MIPOBECHUS JOKa3aTeIbCTBA, IPUMEHEHUS JUIs
peleHust 3a/1a4 Ha BBISIBJICHUE PaBHBIX
TPEYrOJILHUKOB

- ZI0Ka3aTeIbCTBA M IPUMEHEHHMS TIPH PEIICHUN
TEOPEMBI O CBOMCTBAX PaBHOOEIPEHHOTO
TPEYroJIbHUKa

MePEBOANUTH TEKCTOBYIO HH(POPMAIIHIO B
rpadugeckuii 06pa3 1 MaTeMaTHIECKYIO MOJIETb,
MPEACTABISITh HHYOPMAIHIO B CIKATOM BHUJIE —
CXeMAaTHYHO# 3anmuicu GopMyITHPOBKH TEOPEMBbI;
— MPOBOJIUTH JJOKA3aTEIbHBIE PACCYKICHHS,
TIOHMMATh CHEIU(PHUKY MAaTEMaTHIYECKOTO SI3bIKA.

cUTyanui st oOCYKIEHUS B
KJacce;

- BOCIHUTaHUE I[EHHOCTHOTO
OTHOUIICHHUSA K 3HAHUAM Kak
WHTEJUIEKTYalIbHOMY Pecypcy,
obecrieunBaronieMy  Oymyiee

YCJI0BCKa, KakK pe3yibTary
KpOnoTJIUBOTO, HO
YBJICKATCJIIBHOT'O yqe6H0r0
Tpyaa,




- PAaMOTHO BBIMOJIHATH AITOPUTMUYECKHUE
MPEANUCAHUS U MHCTPYKIHH (Ha [TpuMepe
MOCTPOCHHS MEJHaH, BHICOT, OMCCEKTPHC
TpPEYroJIbHUKA), OBJIA/IeBaTh a3aMu rpaduaeckoit
KYJIBTYPBIL.

IMapajneabHbie
npsiMble

— OCHOBHBIX MOHITHN TEMBI: TAPAJLICIbHBIC
MpsIMBIC, CEKYIasi, HA3BaHHS yTJIOB,
00pa30BaHHBIX NPH IEPECEUCHNHN IBYX MPAMBIX
CeKylIlen

— HAaKpeCT JIeKAIIUX, OJHOCTOPOHHHUX,
COOTBETCTBCHHBIX YTJIOB, IEPEBOJIa TEKCTa
(popMynHpOBKN) IPH3HAKOB MApPAIIICITEHOCTH B
rpadudeckuii 00pa3 mapayuIeIbHOCTH NPSMBIX Ha
OCHOBE IIPU3HAKOB MapaIeIbHOCTH, 3aHCH
PEIICHUsI ¢ TOMOIIBIO PUHSITHIX 0003HAYCHU I
Ymenue:

— mepeaBaTh COJAEPIKAHUE MPOCTYILIAHHOTO
Marepuana

B C)KaTOM BHUJE (KOHCIICKT);

— CTPYKTYypHpPOBATh MaTepHall, TIOHUMATh
cnenn(uKy MaTeMaTHIECKOTO SI3bIKa M PabOTHI €
MaTeMaTH4YEeCKON CUMBOJIMKOM.

3unanmue:

— obmero croco6a AeHCTBHIA IO IOCTPOCHUIO
napaJjiCIbHbIX TPAMbBIX— INOCTPOCHUA
rapauleNIbHBIX IPSMBIX 110 BEIpa0OTaHHOMY
aJITOPUTMY, 3aIIUCH BBINIOJIHSIEMBIX JEHCTBUM C
MTOMOIIIBIO IPUHATHIX 0003HAYCHHIA,
JIOKA3aTeNbCTBA NMapalIeIbHOCTH

IIOCTPOECHHBIX IPSIMBIX

— cofepKaHUs KITFOYCBBIX MOHSATHH: aKCHOMa,
AKCHOMATHYECKHH MOIX0/ B TEOMETPHH,
Teopema, oOpaTHas

K JJAaHHOM, TeopeMa-CcIeICTBIEe— (POPMYIUPOBKA
AKCHOMBI TAPAIIICITBHBIX MPSIMBIX, CICICTBHIHA U3
AKCHUOMBI MMapalJICJIbHBIX MPAMBIX, ONPEACICHUA
napaJjiCJIbHOCTU NPAMBIX Ha OCHOBE HOBOT'O
MpHU3HaKa MapauieIbHOCTH, 3aIHCH PEIICHHUS

C TIOMOIIIBIO PUHATHIX 0003HAYCHUI

Ymenue: — pa60TaTb C TOTOBBIMHU MIPEAMETHBIMH,
3HAKOBBIMHU U Fpa(bI/I‘-IeCKI/IMI/I MOJCIISIMHA 1A
OIIMCAHUS CBOWCTB M KAYeCTB U3ydacMbIX
00OBEKTOB;

—  TpOBOMUTH  KiIAacCH(PHUKANUIO  OOBEKTOB
(mapayutenpHBIe, HemapalUledbHBIE TPSMBIE) 10
3aJaHHBIM TpU3HaKaM (YTJIOB, TIONXYYEHHBIX TPH
MepecedyeHN: JABYX TPSMBIX) TI0 3aJaHHBIM
npU3HaKaM  HCTOJb30BaTh COOTBETCTBYIONIHE
HHCTPYMEHTEBI JIIA pemieHussa MMPaKTUYCCKUX
3a7a4, TOYHO BBINOJHATH WHCTPYKIIUH.

MO/I/IEP’KaTh MOTHUBAIIHIO JIETEH
K TIOJIyYEHUIO 3HAHUH,
HaJIAXKUBAHUIO ITO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIECHUH B
KJ1acce, IOMOIarT
YCTaHOBJICHHUIO
n00posKenaTeaIbHON
aTMocdepsl BO BpeMs YpOKa;

-BOCIIUTAHUE YBEPEHHOCTH B
cebe, OTKPBITOCTH u
OOLIUTENBHOCTH, YMEHHUS
CTaBUTH Tepen coOoil menu u
IPOSIBIATH WHUIATUBY,
OTCTamBaTb CBOE MHEHHE H
JeIICTBOBaTh CaMOCTOSITENIBHO,
0€e3 oMOILY CTapUINX.

CooTHolIeHHE
MEeXKAY
CTOPOHAMH U
yriamu
TpeyrojbHUKa

— COJIEPKaHUs KIHOYEBBIX IOHATUI: BHYTPECHHUM
YTOJI TPEYrOJIbHUKA, BHEILHUN yroJl
TPEYroJbHUKA, CYMMa YIJIOB TPEYIOJIbHUKA ;

— TEOPEM O CYMME YIJIOB TPEYIOJIbHUKA U
CBOWCTBE BHEIIHETO YIJla TPEYrOJIbHUKA,
HEPaBEHCTBO TPEYTONBHUKOB MPSIMOYTOJIbHBII
TPEyroJbHUK, KaTeT, TUIIOTEHY3a, CBOUCTB
NIPSAMOYIOJIbHOI'O TPEYIOJIbHUK ; IIPU3HAKOB
paBeHCTBA NPSMOYTOJIbHBIX TPEYTOJILHUKOB
CI0CO00B MX JOKa3aTEeNbCTBA, AITOPUTMOB
peuieHns 3a1a4 Ha HaXO0XKACHUE YIiIoB
TPEYrOJbHUKA, 3aIIUCH PELIEHUS ¢ IOMOUIbIO
MIPUHATHIX 0003HAYCHUH

YMmeHue: IpoBOAUTH UCCIIENOBAHUS HECIOKHBIX
cuTyanui

(u3MepeHue YIII0B TPEeyrojbHUKA M BBIYHCICHHE

- BOCIHUTaHUE I[EHHOCTHOTO
OTHOUIICHHUSA K 3HAHUAM KakK
UHTEIJIEKTyaTbHOMY pecypcy,
obecrieunBaroieMy  Oymyiee
YelnoBeKa, Kak  pe3ynbTary
KpOnoTJIuBOTO, HO
YBJIEKATEILHOTO y4eOHOro
Tpy.a;




HUX CYMMBI),

(hopMyITHPOBATh THIIOTE3Y HCCIICIOBAHMS,
TIOHUMATh HEOOXOANMOCTD €€ MPOBEPKH,

— COCTaBIIAITh KOHCIIEKT MaTEMaTHIECKOTO
TEKCTa, BBIJICNIATH TIIaBHOE, (POPMYIHPOBATH
OIIPEAEIICHNS MO OMHCAHUIO MAaTEMATHIECKUX
00BEKTOB; IIPUBOIUTH IPUMEPHI, HOAOHPATH
apryMEHTEHI

— OCYILECTBIIATH NIEPEBO/] MOHATHH U3 NIEYaTHOTO
(Tekct) B rpaduueckuii oopa3s

OCHOBHBIX TIOHSTHI TEMBI: TPEYTOJIbHUKA C
yriom B 30°;

— JI0Ka3aTeIbCTB CBOWCTB MPSMOYTOIBHOTO
TpEyroJbHUKA, TPU3HAKOB PABEHCTBA
MIPSMOYTOJBHBIX TPEYTOJIbHUKOB; IPUMEHEHHUS
UX TPH PELICHNH TOMCKOBBIX 33/1a4

‘YMeHHe: rpaMOTHO BBITIOTHATH
ITOPUTMHUYECKHE TIPEIIHUCAHNS U UHCTPYKLIUH
(Ha mpuMepe MOCTPOEHHS TPEYTOJIbHUKA TI0
3aJ]aHHBIM SJIEMEHTaM ), Pa3BUBaTh IpaUueCcKyIo
KYJIBTYDY.

— COCTaBIISITh KOHCIIEKT MaTeMaTHYECKOTO
TEKCTa, BBIJEIATH TJ1aBHOE, (HOPMYIIUPOBATH
OIIPEAEIICHHS MO OMMCAHUIO MaTEMAaTHIECKUX
00OBEKTOB;

— OCYIIECTBIISATh NEPEBOJ TIOHATHH M3 TEKCTOBOMH
($hopMBI B rpadudecKyto.

IToBTOpEHUe.

YMeTb IpUMEHATh BCE H3YyYCHHBIC
TEOPEMBI IIPU PELICHUU 3a1a4.
[IpuMeHATH IONMy4YEHHBIE 3HAHUSA IIpU
peLIeHUH Pa3aIM4YHOro BUAA 3a1a4

MHULIMAPOBAHUE M NOJJEPKKA
HCCIIEN0BATENLCKON  IEATEND-
HOCTH IIIKOJIBLHHUKOB B paMKax
peaan3alun HMU
MHIMBUIYaJIb-HBIX u
IPYIIIOBBIX HCCIEN0BA-
TEILCKUX IPOEKTOB, YTO JIACT
HIKOJBLHUKAM BO3MOKHOCTD
PUOOPECTH HABBLIK CAMOCTOSI-
TEILHOT'O PEIICHUS TEOPETH-
YeCKOH  NpoOJeMbI,  HAaBBIK
T€HEPUPOBAHUI ¥ OQOPMIECHHUS
COOCTBEHHBIX  HMJEH, HABBIK
YBa)KMTEIILHOI'O OTHOIICHUS K
qy)KUM_ HAeIM, 0(popMIIEHHBIM
B_paboTax OPYIHUX MCCIEI0BA-

TeJIEH, HAaBBIK  IIYOJIHYHOIO
BBICTYIIJIEHUS nepen
ayINTOPUEN, apryMeHTHPO-

BaHMS W1 OTCTaWBaHHUS CBOEH
TOYKH 3pCHUA.

-BOCIIMTAHUC IIKOJBbHHUKA,
CTPEMALICTOCA Y3HaBaThb 4YTO-
TO HOBOC, MMPOSABJIAIOMICTO

T10003HATEITLHOCTD, IIEHSIIETO
3HAHUSI.




TemaTnuyeckoe NJIAHMPOBAHHME C OCHOBHBIMHM BHIAMMU /IeATEJIbHOCTH W BOCNIHUTAaTe/bHasA padoTa
€ YY4eTOM NPOrpaMMbl BOCIIUTAaHUs - 8 KJacc

No Tema paznena OCHOBHBIE BUBI AEITEILHOCTU BocnurarensHas padora ¢
/1 IIporpaMmubl, 06yanOH_II/IXCH Y4€TOM IIPpOrpaMMblL
KOJIMYECTBO YacoB BOCIIUTAHUS
1 | IloBTOpeHue kypca | [IpumeHATH TEOpEMBI O TPEYTrOJIbHUKAX | - YCTaHOBJICHHE
reoMeTpuu MpY PEUICHUH MPOCTEUIINX 3a7aY . JIOBEPUTEIIBHBIX OTHOLIEHUI
7 kn1acca — 2 yaca [IpuMeHAT TNpPU3HAKM U CBOMCTBA | MEXAY YYHUTEIEM H €ro
MapajuieIbHbIX MOPSIMBIX MPU PEHICHUH | YYCHUKAMHU,
MPOCTEUIINX 3a/1a4 CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUATHIO
yYalmuMHCs TpeOOBaHUN U
pocsO YUUTETI,
MPUBJICYCHUIO UX BHUMAHHS
K oOcyXJaemMol Ha ypoke
uHopMaIy, aKTUBU3AIUH
1504 MMO03HABaTCIILHOM
JIeATEIIbHOCTH;
-BOCIUTAHUE
MHUPOJIFOOMBOTO IIKOJILHUKA,
HE 3aTEBAOIICTO
KOH(DJIUKTBI U CTPEMSIIIEro
pemiaTh CIOpHBIE BOIPOCHI,
He ipuberas K Cue.
2 | YerbipexyrojbHUKH | OOBACHATH, Kakasi (Urypa Ha3blBaeTCs | -UCHOJIb30BAHUE
- 14gyacoB MHOT'OYTOJIbHUKOM, Ha3BaTh €ro | BOCIMTATCIbHBIX
3JIEMEHTHI; 3HaTh, YTO TAKOE MEPUMETP | BOBMOXKHOCTEH COJEp KaHMs
MHOTOYTOJIbHUKA, Kakoi | yueOHOro mpeaMera uepes
MHOTOYTOJIEHUK Ha3bIBACTCS | JEMOHCTPALIUIO JIETIM
BBIMYKJIBIM; YMETh BBIBECTH (HOPMYIY | IPUMEPOB OTBETCTBEHHOTO,
CYMMBI YTJI0B BBITTYKJIOTO | TPAXKIAHCKOTO TIOBEACHMUS,
MHOT'OYTOJIbHUKA U pelaTh 3a/1a4u MPOSIBIICHUS
VYMeThb HaXOJUTh VIJIBI | 4YeJTOBEKOTIO0US u
MHOT'OYTOJIbHUKOB, UX IEPUMETPBI. T00pOCepIeYHOCTH, Yepes

3HaTh OmpeeNieHUs MapauiesiorpaMMa
i Tpaneuuu, BUIBI Tpaneuuu,
(hOopMYyITUPOBKHA CBOWCTB U TMPU3HAKOB
napajuieiorpaMmMa M paBHOOEIPEHHOU
Tpamnenuu, yMeTh UX JOKa3bIBaTh
YMeTh BBINOJHATH JI€JIEHUE OTPE3Ka Ha
N paBHBIX YACTEH C MOMOIIBIO IUPKYJIIS
W JIMHEWKH;, HCHOJIb3ysS  CBOWCTBA
napajieiorpaMmMa M paBHOOEIPEHHOM
Tpanenuu YMETh JIOKa3bIBaTh
HEKOTOPbIE€ YTBEPK/ICHHUSI.

3HaTh ONpEAeNieHUs YAaCTHBIX BHJIOB
napajjienorpaMma:  IOpsIMOYTOJIbHHKA,
pomba u kBaapaTa, GOPMYIUPOBKU UX
CBOMCTB U ITPU3HAKOB.

Jloka3blBaTh M3yYEHHBIE TEOPEMBI W
MIPUMEHATH UX TIPH PEIICHUU 3a]1a4
3namy onpenenaeHuss CUMMETPUYHBIX

Mo00p COOTBETCTBYIOLIUX
TEKCTOB Ul YTEHHUs, 3ajad
JUIsL peleHusi, MpoOIeMHbIX
CUTyallMid Jjsi 00CyAeHus
B KJIacce;

- BOCIIMTAHHUE LIEHHOCTHOIO
OTHOIIECHHUS K 3HAHUSIM Kak

VHTEIJIEKTYyaIbHOMY
pecypey,
o0ecreynBaomemMy
Oyaymiee 4YelnoBeKa, Kak
pe3ynbTaTy KpOIOTIHBOTO,
HO YBIIEKATEIILHOTO

y4eOHOTro TpyAa;




TOYEK M (PUTYp OTHOCHUTEIHHO MPSMON U
TOYKH.

CTpouTh CHUMMETpPUYHBIE TOYKH U
pacrio3HaBaTh (UTYphI, OOJamarOIINE
OCEBOM CHMMETPUEM M LEHTPaIbHOU
CUMMeETpUEN

Inomwans - 14
4acoB

3HaTh OCHOBHBIE CBOMCTBA IUIOILIANEN U
dbopMynly s BBIYHCICHUS TUIOMIAIN
MpSIMOYTOJIbHUKA.  YMETh  BBIBECTHU
dbopMyny ans BBIYMCIEHUS IUIOLIAAU
MPSMOYTOJIbHAKA W HWCIOJB30BaTh €¢
MIpH pEIICHUH 3a]a4

3Hath QopMynbl  IUISI  BBIYUCIICHUS
riouaaen napasuiesiorpaMma,
TPEYTOJIbHUKA U TPATICIUH;

YMETb UX JI0Ka3bIBaTh, a TAKXKE

3HaTh  TeopeMy 00  OTHOIICHUU
IIoH[aied TPEYroJIbHUKOB, HMEIOIINX
110 paBHOMY YTy,

3unatb Teopemy I[ludaropa u obpatuyro
el TeopeMy, 001aCTh MPUMEHEHHUS,
r(haropoBbl TPOMKHU.

MO ePKaTh MOTUBALIUIO
JIeTeN K MOIYyYEHUIO
3HAHWH, HATAKUBAHUIO
MMO3UTUBHBIX
MEXITUYHOCTHBIX
OTHOINIEHHUH B KJacce,
MIOMOTal0T YCTaHOBJICHUIO

n00posKenaTeaIbHON
aTMochepsl BO BpeMs
YpOKa;

-BOCIIUTAHHE YBEPECHHOCTH
B cebe, OTKPBITOCTH H
OOIIUTEIBHOCTH,  YMEHUs

CTaBUTHL Tepell coOo¥ menu
U IPOSABIATH WHHULIUATHUBY,
OTCTauBaTh CBOE MHCHHME U
eNCTBOBATh
CaMOCTOSTEILHO,
TIOMOIIIH CTapIINX.

oe3

ITogo0ouLIE
TPeyroJbHuKH - 19

3HaTh OIIPpCACIICHUSA
IIPOIMOPIHUOHATIBHBIX OTPE3KOB 1

- BOCIIMTaHHC HCHHOCTHOI'O
OTHOHICHHA K 3HaAHHAM KakK

4acoB MOI0OHBIX TPEYTOJIBHUKOB, TEOPEMY 00 | MHTEIUIEKTYabHOMY
OTHOIIIEHUH MTOAOOHBIX TPEYTOJIBHUKOB | pecypcy,
Y CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHUKA | 00€CIIeYNBAIOIIEMY
YmMmetb OTIpeNIeTATh nmoAoOHbIE | OyaylIee 4YeloBeKa, Kak
TpeyroibHUKH, HaxoauTh HEeM3BECTHBIC | pe3yNbTaTy KpPOMOTIUBOTO,
BCIIMYNHBI n3 MMPOMOPUHUOHAIIBHBIX | HO YBJICKATCJIBHOT'O
OTHONICHUN, MPUMEHATH TEOPHUIO TPH | yueOHOTO TPYAa;
pelIeHnH 3a1a49
3HaTh MpU3HAKU TO00Ms
TPEYTrOJIBLHUKOB, OTIPE/ICICHNE
MPOTMOPIIMOHAIIBHBIX OTPE3KOB.
YmeTh AOKa3bIBATh IMPU3HAKU HOI[O6I/I$I
Y IPUMEHATH UX MPH PEIICHUN 337249
YMETh C MOMOILIBIO LIUPKYJS U JINHEUKU
JIENIUTh OTPE30K B JAHHOM OTHOIICHUU
Y pemaTh 3aJa4u Ha MIOCTPOCHHE
Oxkpy:xHocTb - 17 3HaTh, KakOW  yrol  Ha3bIBAETCS | HHUIIMUPOBAHUE u
yacoB HECHTpaJIbHBIM U Kakou BIIMCAHHBIM, KaK | TOAJCPKKA
OTpeseNseTcss TpaaycHas Mepa IyTd | UCCIe0BATEIbCKON

OKPY)XHOCTH, TEOPEMY O BIIHCAaHHOM
yrie, CICACTBUA M3 HEC U TCOPEMY O
IMPOU3BCACHUU OTPE3KOB
NEPCCCKAIOIINXCS x0pa

3HaATh TEOPEMBI O OMCCEKTPUCE YTJIa B O
CEpEeINHHOM HEPIEHINKYIIIPE K
OTPE3KYy, MX CIEACTBUA, a TaKKeE
TEOPEMY O  IIEPECEYEHUH  BBICOT

JESITENL-HOCTH MIKOJLHUKOB
B_paMKax pealiM3alliid MMM
MHIABUAYAIb-HBIX 51
TPYIIIOBBIX HCCJIeI0BA-
TEILCKUX  MPOEKTOB, 4YTO
JIacT IIKOJIbHUKAM
BO3MOKHOCThL _ IIpUOOpECTH
HaBBLIK _ CaMOCTOS-TEIBLHOI'O




TPEYroJIbHUKA.

YMeTh [10Ka3blBaTh HATU TEOPEMBI U
MIPUMEHATh UX NP PELICHUU 3a]1ay.
OTnnyath Kakasi  OKPYKHOCTh
Ha3bIBACTCS BIIMCAaHHOM B
MHOTOYTOJIBHUK M Kakas OINMUCAaHHOU
OKOJIO MHOTOYTOJIbHHKA, TEOpPEMbI 00
OKPY>KHOCTH, BITMICAHHOU B
TPEYroJbHUK, H 00 OKPYKHOCTH,
OIMMCAaHHOM OKOJIO  TPEYroJibHUKA,
CBOICTBA BIIMCAHHOTO U OIIKMCAHHOI'O
YEThIPEXYTOJIbHUKOB.

PEIICHHUS  TEOPETH-UECKOM
poOJIEMEI, HAaBBIK
TeHEpUPOBAHHUS U
0o(DOpMIIEHHS COOCTBEHHBIX
HIeH, HAaBBIK
YBKUTEIHHOIO OTHOIICHUS
K YYIKAM HACSIM,

o(OpMIIEHHBIM B paboTax
IpYTUX  HCCIedoBa-TEICH,
HAaBBIK IyOJIMYHOrO
BBICTYIIJIEHUS nepes
ayJIMTOPHEN, apryMEHTHPO-
BaHUs U OTCTAUBAHHUS CBOCH
TOYKH 3PEHHUS.
-BOCIIUTAHUE
CTPEMSIIETOCs
YTO-TO
IPOSBIISIONICTO
JIF0003HATEIFHOCTD,
LEHSIIETO 3HAHMUS.

IIKOJILHUKA,
y3HaBaTh
HOBOE,

IToBTOpEHue.
Penrenne 3agau —
2 yaca

YMeTb INpPUMEHATh BCE HU3YYCHHBIE
TEOPEMBI IIPU PELICHUN 3a]1a4.
[IpuMeHATH NONY4YEHHBIE 3HAHUS IIPU
peLIeHUH Pa3IM4YHOro BUAA 3a1a4

Mo Aep>KaTh MOTUBAIIUIO
JIeTeN K MOIYyYEHHUIO
3HAHWH, HATAKUBAHUIO
TTO3UTUBHBIX
MEXKJIMYHOCTHBIX
OTHOILICHUH B KJIacce,
MOMOTaI0T YCTAHOBJICHUIO

I00pOoXKeTaTeIbHON
aTMoc(epbl BO BpeMs
YPOKa;

-BOCIIUTaHUE YBEPEHHOCTHU
B cebe, OTKPBITOCTH U
OOIIUTENBHOCTH,  YMEHHUS

CTaBUTh TIEepel co0O0Ml 1enn
U TPOSIBIATH WHUIUATUBY,
OTCTauBaTh CBOE MHEHHME U
JIECTBOBATh
CaMOCTOSITENLHO, oe3
MOMOIIY CTapIIUX.

Hroro: 68 yacos




TemaTnuyeckoe NJIAHMPOBAHHME C OCHOBHBIMHM BHIAMMU /IeATEJIbHOCTH W BOCNIHUTAaTe/bHasA padoTa
€ YY4eTOM NpPorpamMMsbl BocuTaHusi - 9 kiace

No Tema paznena OcCHOBHBIE BUIBI J€ITEILHOCTH Bocnurarenshas paborta ¢
/1 IIporpamMmubl, O6yLIaI'OH_[I/IXCH YUC€TOM IIPpOIrpaMMbl
KOJIMYECTBO YaCOB BOCTIUTAHUS
1 | IloBTOpeHue [TpuMeHSITh TEOpEMBI O TPEYTOJBHHKAX, | - YCTaHOBJICHHE
Kypca YEeTBIPEXyroJbHUKAX  IMPU  PEHICHUU | JOBEPUTENbHBIX OTHOIICHUN
reoMeTpuu MPOCTEHIINX 33724 . MEXIy VYUHUTEIeM U  €ro
8kJacca — 2 yaca YUYEHHUKaMHU,
CIOCOOCTBYIOIINX
MO3UTUBHOMY  BOCIPHSITHIO
yyaluMHcs TpeOOBaHUH U
pock0 YUUTEIIS,
MIPUBJICUYCHUIO UX BHUMAHUS K
oOcyxnaeMol  Ha  ypoke
nHopMaMK, aKTUBU3AIHNH
ux MO3HABATEIbHON
JeSTeTbHOCTH;
-BOCIIUTAHUE MHPOIIFOOUBOTO
IIKOJIbHUKA, HE 3aTEBAIOIIETO
KOH(QJIMKTBL M CTPEMSIIETO
pemaTh CIOpHBIE BOIPOCHI,
He npuberas K cuie.
2 | BexTopsl — 9 KnaccupumupoBare TpeyroiibHUKHA IO | -UCHOJIB30BAHUE
4acoB NpU3HAKaM, OMNpPENeslOT paBHbIE U | BOCHUTATEIbHBIX
10I00HEIE, MIPOU3BOMIST pacyeT | BO3BMOXKHOCTEH  COAepKaHUS
AJIEMEHTOB. Knaccudunuposars | yuebHOro mpenMera uepes
YEeTHIPEX yTOJIbHUKH 10 TpHU3HAKaM, | JEMOHCTPAIIHIO JETSIM
OTIpEeISAIOT paBHbBIC 9JIEMEHTHI, | IPUMEPOB  OTBETCTBEHHOTO,
MPOBOJAT IIETOYKH JIOKA3aTEeIIbCTB U | TPAXKIAHCKOTO  TIOBEJICHHS,
pacyeT 3JE€MEHTOB. MPOSIBIICHUST 4YEJIOBEKOIIO0US
N3o0paxarh, 0003Ha4YaTh BEKTOPHI W | U JOOPOCEPIACYHOCTH, Hepe3
HAXOJUT PaBHBIE BEKTOPHI nof0op  COOTBETCTBYIOIIUX
OtkianpiBaTh  OT  JIOOOM  TOYKH | TEKCTOB [JISi YTEHHS, 3ajad
MJIOCKOCTH BEKTOP, PaBHBIN JTaHHOMY JUISL pelieHusi, MPOOIEeMHBIX
CTposiT CyMMy U pa3HOCTh JBYX M OoJjiee | CUTyaruil sl OOCYKJIEHHsS B
BEKTOPOB, MOJIb3YIOTCS MIPaBUJIOM | KJIAcce;
TPEYrOJIbHUKA, napajijiesiorpaMma, | - BOCIUTAHUE I[EHHOCTHOTO
MHOTOYTOJIbHUKA OTHOIICHHUS K 3HAHMUSIM Kak
Crposit Pa3HOCTh BEKTOPOB, | UHTEIJIEKTYAIbHOMY peCypcy,
MIPOTUBOMOJIOKHBIN BEKTOP obecrnieunBampIeMy Oyayliee
3HAIOT CBOMCTBA YMHOXKEHHSI BEKTOpa Ha | YEJIOBEKa, KaK pe3yJbTaTy
YHCIIO0, YMEIT pemaTh 3aJayd  Ha | KPONOTIUBOTO, HO
YMHO)XEHHE BEKTOpa Ha YUCIIO YBJIEKATETBHOTO  y4eOHOTro
Pemaror 3agaun  Ha  MpUMEHEHHE | TPYHa;
3aKOHOB CIIOXKCHHSI, BBIYATAHUS
BEKTOPOB, YMHOKCHUS BEKTOpa HA YHCIIO
3HAIOT, KakoM OTPE30K Ha3bIBAETCS
cpenHen JIUHHUEN Tpaneuuu;
(GOpMYTUPYIOT U T0KA3bIBAIOT TEOPEMY O
CpeIHel JIMHUU Tparelun
3 | Meton OnpenensroT KOOPIUHATHI TOYKH | MOJAEPKATh MOTHBAITUIO
KOOpaAuHAaT- 10 IJIOCKOCTH, MPOBOJAT OIICpalliK HaAJ I[CTCI‘/'IKHOJIY‘ICHI/IIO 3HaHI/II>'I,
4acoB BEKTOPAMH,  BBIMHCIBIIOT — JUIMHY M | pocoocpimar s o oo HBHBIX




KOOPAMHATBL  BEKTOpPA, Yroia MEXIYy
BEKTOpaMu

PackmagpiBaror  BEKTOp 1O JIBYM
HEKOJUIMHEApPHBIM  BEKTOpAaM, HaXOIAT
KOOPAUHATHI BEKTODA, BBITTIOJTHSIIOT
JICUCTBUS HAJ BEKTOpaMH, 3aJaHHBIMHU
KoopauHataMu  BweBogsaT  opmysbl
KOOpPJMHAT BEKTOpa 4epe3 KOOPJWHATHI
€ro KOHUA MW Hayajga KOOpAUHAT

CepenuHbl OTpe3Ka, JIMHBI BEKTOpa H
PACCTOSIHUSL MEXAY JBYMSI TOUKAMU
BeiBomAT ypaBHEHHSI OKpPYXKHOCTH U
MPSIMOM, CTPOSIT OKPY>KHOCTh U TPSIMBIE,
3aJJaHHbIC YPAaBHEHUSIMU

Pemaror 3amaun ¢ HCHOJIB30BAHUEM
YpPaBHEHUN OKPYKHOCTHU U MPSIMOI
3anuchIBalOT ypaBHEHUS MPSIMBIX U
OKPYKHOCTEH, HCIIONB3YIOT ypaBHEHUS
MIPHU PEIICHUH 3a7a4, CTPOSIT OKPYKHOCTH
U TIpsSIMbIE, 33/IaHHbIC YPABHEHUSIMH.

MEKITMIHOCTHBIX OTHOIICHHI
B KJIacce, MOMOTat0T
YCTAHOBJICHUIO
no0OpoXkKenaTeTbHOU
aTMoc(epbl BO BpeMs YPOKa;
-BOCIIUTAHUC YBCPCHHOCTH B

cebe, OTKPBITOCTH u
OOIIUTENBHOCTH, YMEHUS
CTaBHUTH Hepes co0o 1enu u
MPOSIBIISITH VMHHIUATHUBY,
OTCTaMBaTh CBOE MHEHUE U
JIECTBOBATh

CaMOCTOSITEIIBHO, 0e3

oMo CTapUInX.

CooTHolIeHHUS Bbruucisitor cuHyc, KOCHHYC, TaHTEHC | - BOCIUTAHUE IIEHHOCTHOTO
MEXKIY yrmoB or 0 nmo 180, JIOKa3bIBAIOT | OTHOIIEHUS K 3HAHUAM Kak
CTOPOHAMM U OCHOBHOE TPUTOHOMETPUYECKOE | MHTEJUICKTYaJIbHOMY Pecypcy,
yriamu TOXKIECTBO, 3HAIOT  ¢dopMylny s | obecrneuuBaroniemMy Oyayliee
TPeyroJbHUKA. BBIYMCIICHUS] KOOPJAMHAT TOYKH 3HAIOT | YEJIOBEKA, KaK pe3yJbTaTy
CkaasipHoe dbopmynbel npuBeneHus; GopMyny IS | KPOMOTIMBOIO, HO
npou3BeieHue BBIYHUCIICHHS] KOOPJUHAT TOUKH YBJIEKATEILHOTO y4eOHOr0
BEKTOpPOB - 14 Jloka3pIBalOT TeopeMy O IUIOUIaAU | TPYIa;
4acoB TPEYroJIbHUKA, TPUMEHSIOT TEOpPEMY MIPH
pEIICHUY 3a/1a4
Jloka3bIBaroT TEOpEMY CHUHYCOB,
MIPUMEHSIOT MPU PEIICHUH 3a71a4
[IpumMeHAIOT  TeopeMbl CHHYCOB W
KOCHHYCOB IIPH PEUICHUU 3a/1a4
Jmna 3HatoT GopMyIbl JUTMHBI OKPY)KHOCTH M | HHULIUUPOBAHUE )5
OKPY’KHOCTH M JIIYyTU OKPY>KHOCTH, MPUMEHSIOT UX MpH | NOIAEPKKA
IJIOIIAIb KPYra - | peleHnH 3a/1a4 HCCICIOBATCILCKON JeITeb-
11 gyacoB 3HaroT onpeerneHne MPABUJIBHOTO | HOCTU IIKOJILHUKOB B paMKax
MHOTOYTOJIbHUKA peaIu3aIuu MU
3HaIOT W TPUMEHSAIOT Ha TMPAKTUKE | HHAMBUAYAIb-HbIX )5
TeopeMy 00 OKPYKHOCTH, OIHCAHHOM | FPYIIIOBBIX HCCIEA0BA-
OKOJIO TPaBUIILHOTO MHOTOYTOJIbHUKA. TEIbCKUX MPOCKTOB, YTO JACT
3HatoT (QopMynbl TUIOMIAAM Kpyra M | IIKOJbHUKAM _ BO3MOYHOCTH

KpYroBOT'O CEKTOpa, NMPUMEHSIOT UX MpHU
pelIeHnu 3a1au

HDI/IO6DCCTI/I HaBBIK CaMOCTOA~
TCIBHOT'O PCHICHHUA TCOPETH-

YecKou HDO6J’ICMLI, HaBBIK
TCHCPUPOBAHUA u
Od)ODMHCHI/IH COOCTBEHHBIX

HAEH, HABBLIK YBAXHUTEILHOTO
OTHONIICHUS K YY)KUM HJIESIM,
oopmiieHHBIM B paborax
JPYTHX HCCIIeJ0BA-TEJIEH,
HaBBIK nyOJIHYHOTO
BBICTYIICHHS nepen
ayINTOPUEN, apryMEHTHUPO-
BaHU] M OTCTAaMBaHU CBOEH




TOYKHU 3pCHUA.
-BOCIIMTAHUC IITKOJIbHHUKA,

CTpPEMSILErOoCs Y3HaBaTh 4TO-
TO HOBOE, MPOSBIISIONIETO
7110003HATEILHOCTD,
LCHSIIIETO 3HAHMS.

JBukeHus - 7
4acoB

OOBACHAIOT, YTO TaKOE€ OTOOpaKEHHE
TUIOCKOCTH Ha ce0si, 3HAIOT ONpEeIeIICHNE
JIBMDKCHUS IIOCKOCTH

[IpuMmeHsiIOT CBOWCTBAa JBMJKCHUM Ha
MPAKTUKE; JTOKA3bIBAIOT, YTO OCEBas W
HEHTpaJIbHAsT  CUMMETPHUS  SIBJISIOTCS
JIBHOKCHUSIMU.

CtposT o0pa3bl GUTryp npu CUMMETPHSIX,
napajuieJIbHOM MEPEHOCEe U TOBOPOTE.

MOJI/IEP’KATh MOTHUBAIIHIO
JIETEH K MOJYYEHUIO 3HAHUU,
HaJIAXKUBAHUIO ITO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIICHUM
B KJIacce, IIOMOralT
YCTaHOBJICHHUIO
n00posKenaTeaIbHON
aTMocdepsl BO BpeMs YpOKa;

Pemraior  3agads ¢ NPUMEHCHHEM | -pocripTaHHE YBEPEHHOCTH B
JIBYDKCHUH cebe, OTKPBITOCTH u
Pewaror 3aza4n Ha KOMOWHALMIO JABYX— | oGUIMTENEHOCTH, YMEHHS
TpeX BHJOB [BWKCHHUI; TNPUMCHSIOT | craputh mepes coOOil Leln u
CBOWCTBA  JIBWKCHMH JUIA  PCUICHUS | qposBiIsTh MHHIHATHBY,
HPUKIAHBIX 3a/1a9 OTCTaMBaThb CBOE MHEHHUE U
JICCTBOBATh
CaMOCTOSITENILHO, 0e3
MOMOIIY CTapIIUX.
HavanbHble 3HaroT peaMeT CTEPEOMETPHUH; | MOJIEPIKKA
cBeIeHHs U3 OCHOBHBbIE (UTYpPHl B IPOCTPAHCTBE; | UCCIEIOBATEILCKON
CTepeoOMeTPHH — | MOHATHE MHOTOIPAaHHMKA, BBINYKJIbIE WU | AEATEIbHOCTU IIKOJIbHUKOB B
4 gyaca HEBBITTYKJIbIE MHOTOTPAaHHUKHI paMKax  peajau3alii __ UMU
3HaroT MIOHSTHE npu3Ma, | HHAUBHUIYATBHBIX u
napajuieJenunes;] W HUX  OCHOBHBIE | IPYIIOBBIX
AIIEMEHTHI; CBOMCTBA Mapasieienumneaa UCCJIEJIOBATEIbCKUX
3HAIOT TeNla BpAIEHUS U MX DJIEMEHTHI, | IPOCKTOB, 4TO J1acT
pemarT 3aJauyd Ha pacyeT 3JIEMEHTOB | IIKOJbHUKAM  BO3MOYKHOCTb
¢uryp. npuobpectu HAaBBIK
CaMOCTOSTEJIbHOIO  PELICHUS
TEOPETUYECKOH  mpOOJIEMEL,
HaBbIK  TE€HEPUPOBAHUS U
obopMIieHHsS  COOCTBEHHBIX

UJIEl, HABBIK YBAXKHUTEIHLHOIO
OTHOIIEHUS K YYKUM HJIESM,
o(OpMIIEHHBIM B paboTax
JIIPYTHUX HCCIICA0BA-TEIICH,
HAaBBIK IyOJIUYHOIO
BBICTYIUIEHHS nepes
ayJIMTOPHEN,  apryMEHTHPO-
BaHUsS M OTCTAaMBAHUS CBOEH
TOUYKH 3PEHUS.

-BOCITUTaHHUE [IKOJIbHUKA,
CTPEMSIIETrocsl y3HaBaTh 4YTO-
TO HOBOE, MPOSBIISIONIETO
110003HATEIILHOCTb,
LIEHSIIET0 3HAHMUS.

006 akcuomax
reomerpuu — 1
yaca

HonyqaroT CBCIACHHA O CHCTCEMC aKCHOM
IJIAaHUMCETPHH, AKCUOMATHYCCKOM
METOJC.

MOJ/IePKaTh MOTHUBALIHIO
JIeTeN K MOIYyYEHUIO 3HAaHUH,
HaJIa)KMBAHUIO MIO3UTUBHBIX




MEKITMIHOCTHBIX OTHOIICHHI
B KJIacce, MOMOTat0T
YCTAHOBJICHUIO
no0OpoXkKenaTeTbHOU
aTMoc(epbl BO BpeMs YPOKa;

HTorosoe YMeTp [NpUMEHATh BCE  U3YUYCHHBIE

noBTopenue - 10 | Teopemsl ipy pellIeHUH 3aau.

yacoB HpI/IMeHﬂTB IIOJIYYCHHBIC 3HAHHA IIpH

PCIICHUHN PA3JIMYHOIO BUJA 3a/1a4

Hroro: 68

Ka.ﬂe}mapno — TEMATUIECCKOC IJIAHUPOBAHUEC - Txaace

n/n

Jlata npoBegenust Koppexuuonnas

Tema ypoka
yp IJIaH

dakr pabora

«HavanbHble reoMeTpuuyecKkue cBeaeHus» -10 yacon

[Ipsimast u oTpe3ok

Jlyd n yron

CpaBHCHI/IC OTPE3KOB U YIJIOB

N3mepenue oTpe3koB

Pemenue 3agau

W3mepenue yrios

Pemenue 3agau

CMeKHBIC U BCPTUKAJIBHBIC YTJIbI

OO |NO OB~ WIN| -

[lepnienuKynsgpHBIE MIPSIMbIE

[EEN
o

KonTtposabnas padora Ne 1
«HavaabHble reoMeTpUYecKne
CBeJeHU»

«Tpeyroabauxkmn» -17 yacos

11

TpeyronpHuk. I1epBeiii npu3Hak
PaBEHCTBA TPEYTOJIbHUKOB

12

Pemenue 3an1a4 no roroBsIM
yeprexam

13

Pemenue 3agau

14

[lepnenquKymsIp K NpsIMOM.
Menauanbl, OUCCEKTPUCHI U BHICOTHI
TPEYroJIbHUKA

15

CaoiicTBa paBHOOEIPEHHOTO
TPEyroJibHUKa

16

Bropoii npusHak paBeHCTBa
TPEYrOJIbHUKOB

17

Bropoii npusnak paBeHCTBa
TPEYrOJIbHUKOB

18

Tpertwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

19

Pemrenue 3anau




20

OxpyxHocTb. ITocTpoenue
HHUPKYJIEM U JIMTHEHKOMN

21 | [TocTpoeHus NUPKYIEM U
JINHENKOU

22 | 3ajmauu HA TOCTPOEHHUE

23 | 3agauu Ha NOCTPOCHHE

24 | Pemenue 3amay 1o TeMe:
«TpeyronbHuKn»

25 | Pemenue 3amay 1o teme:
«TpeyronbHuKN»

26 | [ToaroToBKa K KOHTPOJIBHOM
pabote

27 | KoutpoabHasi padora Ne 2
«TpeyroibHuKu»

«[lapajuesibHbIe MpsiMblie» - 13 yacoB

28 | IlapannensHble NpsSIMbIC

29 | IIpusHaku mapayiienbHOCTH JBYX
TIPSIMBIX

30 | IIpu3Haku nmapamieabHOCTH ABYX
TIPSIMBIX

31 | [IpakTrdeckue crocoOs
MTOCTPOCHHUSI MMAPAJIICITBHBIX
MIPSIMBIX

32 | Pemenue 3a1a4 o reme
«[Ipu3Haku nmapaiaenbHOCTH BYX
TIPSIMBIX)

33 | Akcuoma mapauIeNIbHBIX TPSIMBIX

34 | Akcuoma mapajuIeNIbHBIX TPSIMBIX

35 | CpoiicTBa mapauieNbHbIX IPSIMBIX

36 | CoiicTBa mapauIeNbHBIX MPSIMBIX

37 | Pemenue 3a1a4 mmo teMe
«ITapanenbHbIe TPSIMBIE)

38 | Pemenue 3aga4 mmo teme
«ITapannesbHbIe TPSIMBIE)

39 | IloaroroBka K KOHTPOJIBHOMN
pabore

40 | KonTpoabHasi padora Ne3
ITapanjiejbHbIE IPAMBIE

«CoOTHOIIEHHUA MEKIYy CTOPOHAMH M YIJIaMH TPeyroJbHUKa» -18 yacoB

41 | Teopema 0 CyMMe YTJIOB
TPEYroJbHUKA

42 | Cymma yriioB TpeyrojbHHKa.
Pemrenue 3anau

43 | CooTHOILIEHUS MEXY CTOPOHAMU U
yTJIaMU TPEYroJIbHUKA

44 | CoOTHOILIEHUS MEXY CTOPOHAMHU U
yTJIaMH TPEYroJIbHUKA

45 | HepaBeHCTBO TpeyrojabHHUKA

46 | Pemrenue 3amau. ITonroroska K




KOHTPOJIbHOU paboTe

47 | KoutpoJjbHasi padora Ned
CooTHOLIEHHST MKy CTOPOHAMH
U YIJIAMH TPeYroJIbHHKA
48 | [IpssMOyTOibHBIE TPEYTOJILHUKHU U
HEKOTOpbIE UX CBOMCTBA
49 | Peurenue 3amgau
50 | [Ipu3Haku paBeHCTBA
PSIMOYTOJIBHBIX TPEYrOJIbHUKOB
51 | Pemenue 3amau
52 | Pemenue 3amau
53 | PaccrosiHre OT TOYKH 10 MPSIMOHA.
Paccrosinne mexny
napajieIbHBIMUA TPSIMBIMU
54 | IlocTpoeHue TpeyroabHHUKA IO
TpeM 3JIeMEeHTaM
55 | IlocTpoeHue TpeyroapHUKa 110
TpPEM 3JIEMEHTaM ,
56 | Pemenue 3aa4 Ha MOCTPOEHUE
57 | Peurenue 3amau
58 | KontposibHasi padora NeS
IIpsiMoyroJibHble TPEYT0JIbHUKH
HUrorosoe noBropenue — 10 yacon
59- | IloBTOpEHME O TEME
61 | «Tpeyronbuuku»
62- | IloBTOpeHMeE MO TEME
64 «[TapanienbHbie NPSIMBIEY
65- | [loBTOpeHME MO TEME
68 | «CoorHOlICHNE MEX Ty CTOPOHAMH
Y yTJIaMH TPEYTOJIbHUKA
KanennapHo — Tematuyeckoe IJIaHMpoBaHue - Skiacc
Ne /laTa npoBeaeHus Koppexkuuonnas
Tema ypoka
n/n ILUIaH \ dakr padora
«IloBTOpEHMe Kypca reomerpuu 7 Kiacca- 2 yaca
1 | IloBropeHnue
2 | [loBTOpenue
I'maBa V. Yersipexyroabuuku (144)
3 | MHOroyrojipHUKH
4 | MHOTOYTOIbHUKHU
5 | apamnenorpamm
6 | [lpu3Haku napauresorpaMma
7 | Pemenue 3a1a4 To TeMe




«[TapamnenorpamMmmy.

8 Tpanernus.

9 Teopema dareca.

10 | 3amaum Ha MOCTpOEHUE

11 | ITpssMOYTOJIbHUK.

12 | Pom6. KBampar

13 Pemenue 3amau

14 | OceBas u LeHTpabHAsI CHMMETPUH

15 | Pemenue 3amay

16 | Koumponvnas paooma Nel no
meme: « Yemuvipéxyzonvnuku

I'nasa V1. [lnomaae (14 1)

17 | Ilnomaas MHOTOYTOJIBHUKA.

18 | Ilnomaas MHOTOYTOJIBHUKA

19 | Ilnomanp napanienorpaMma

20 | Ilmomanp TpeyroJpHUKA

21 | [Inomans TpeyroJbHUKA

22 | Ilmomans Tpanenuu

23 | Pemenue 3a1a4y Ha BEIUUCIIEHUE
riomasen Guryp

24 | Pemenue 3a1a4y Ha BEIYUCIIEHUE
riomasen Guryp

25 | Teopema [Iudaropa

26 | Teopema, oOpaTHas Teopeme
[Tudaropa.

27 | Pemenue 3amau

28 | Pemenwue 3agau

29 | Konmponavhas paboma Ne2 no
meme: «Ilnowaouy

I'nasa VII. Ilogo0nbie Tpeyroabuuku (19 4)

30 | Onpenenenue mo00HBIX
TPEYTOJIHHUKOB.

31 | OrtHomeHue WIOMAAEH TOI00HBIX
TPEYTOJIbHUKOB.

32 | IlepBblii mpu3HaK nMogoous
TPEYTOJILHUKOB.

33 | Pemenue 3a1a4 Ha MpUMEHEHUE
MEePBOTO MPU3HAKA TOI00Ms
TPEYTOJIbHUKOB.

34 | Bropoii u TpeTHii mpu3HaAKA
1o1001s1 TPEYrOJbHUKOB.

35 | Pemenue 3a1a4 Ha MpUMEHEHNE
MPU3HAKOB TO00us
TPEYTOJILHUKOB.

36 | Pemenue 3a1a4 Ha MpUMEHEHUE
MIPU3HAKOB MO100Us
TPEYTOJIHLHUKOB

37 | Konmponvnas paboma Ne 3 no
meme «I1o00onble mpey2onbHuku

38 | CpenHsis MUHUS TPEYTOIHHUKA

39 | CpenHsis TUHUS TPEYTOIHHUKA

40 | CBOMCTBO MeJlMaH TPEyroJbHUKA

41 | IlponopimoHaabHbIe OTPE3KH

42 | IIponopuuoHagbHbIE OTPE3KH B

MIPSIMOYTOJIBHOM TPEYTOJIbHUKE




43

W3mepurenbHble paboTHI HA
MECTHOCTH.

44 | 3agauu HA TOCTPOCHUE METOJIOM
no1o0usl.

45 | Cunyc, KOCUHYC U TaHT€HC OCTPOTO
yIJ1a IpSMOYTOJIBHOTO
TpEyroJbHUKA

46 | 3HayeHUs CHHYCA, KOCHHYCA U
TaHTeHCa IS YTIIOB 300, 450, 60°

47 | CooTHOILIEHUS MEXy CTOPOHAMU U
yrJIaM# MPSMOYTOJIBHOTO
TpEeyroJibHUKa. Pemenue 3anad.

48 | Konmponvnas paboma Ned no
meme: «Coomnouienusn mexcoy
CMOpoHamu u yenamu
RPAMOY2071bHO20 MPEY20TbHUKA)

I'naBa VIII. Oxkpyxknocts (17 4)

49 | B3auMHOe pacroyoKeHHe IPSIMOii
U OKPY>KHOCTH.

50 | KacarenpHas K OKPY>KHOCTH.

51 | KacarenpHas K OKpYKHOCTH.
Pemenue 3amay.

52 | I'pamycHast Mmepa Iyru OKPYKHOCTH

53 | Teopema 0 BIHCAaHHOM YTJie

54 | Teopema 00 oTpe3kax
NepeCceKalonXCs XOpA

55 | Pemrenue 3anau no teme
«LleHTpanbHBIC U BIIUCAHHBIC
YIIIBD)

56 | CBOHCTBO OMCCEKTPHUCHI yIiia

57 | CepenuHHBIN NEPIEHIUKYIISIP

58 | Teopema o TOUKe MepecedeHus
BBICOT TPEYTOJIbHUKA.

59 | CBoiicTBO OMCCEKTPHUCHI yTiia

60 | CepeauHHBII NEePHEHIUKYIISIP

61 | Teopema o TOUKe MepecedeHus
BBICOT TPEYTOJIbHUKA

62 | BriucanHas OKpy>KHOCTh

63 | CBoiiCTBO OMTMCAHHOTO
YeThIPEXyroJbHHUKA.

64 | Pemenue 3amad o teme
«OKpYKHOCTBY.

65 | Pemenue 3amau mo teme
«OKpY>KHOCTb.

66 | Konmponvnas paboma Ne 5 no
meme: « OKpycHOCMb)

IloBTOpEHHe -2 yaca

67 | IloBropenue. Pemenue 3amau

68 | IloBropenue. Pemenue 3agau

| ITOr'O: 68




Kaneﬂuapﬂo — TEMATUYIECCKOEC IIJIAHUPOBAHUE - 9 kiacc

Ne JlaTa npoBeeHust Koppexkuuonnas
Tema ypoka
n/n IIaH daxr padora
«IToBTOpEeHHe Kypca reoMerpuu 8 kiacca- 2 yaca
1 | [ToBTOpeHue.
TpeyrojapHHUKH.
2 | lloBrOopeHnue.
YeTplpeXyrojabHUKH.
BekTopsi (9 4.)
3 | [lonsarue BexkTOpA.
PaBeHCTBO BEKTOpPOB
4 | OTkiaapIBaHUE BEKTOpa OT JAaHHOM
TOYKH
5 | Cymma IByX BEKTOPOB
3aKOHBI CII0KEHHS] BEKTOPOB.
6 | Cymma HECKOJIBKHX  BEKTODOB.
Brrunranue BEKTOpOB
7 | Pemenne 3amau «CnoxxeHue U
BBIYUTAHNUE BEKTOPOBY»
8 | [IpousBenenne BeKTOpa HA YHCIIO.
9 | [IpuMeHeHNe BEKTOPOB K PEILICHUIO
3aj1a4
10 | Cpennsis TUHUS TparCIUN
11 | KonrtponbHas padora Nel mo Teme:
«BekTopsl»
Metoa koopaunar (10 )
12 | KoopauHatsl BekTopa. Paznoxenue
BEKTOpa MO IBYM HEKOJUTHHEAPHBIM
BEKTOpaM
13 | CBs3p  MeXIy  KOOpAWHATAMHU
BEKTOpa M KOOpJUHATAMH €O
Hayaja ¥ KOHIIa
14 | Ilpocreiimue 3a7a4u B
KOOp/IMHATaXx.
15 | Pemenne 3amau mo Teme: «Metoz
KOOpJAMHAT
16 | YpaBHEHHE OKPYKHOCTH.
17 | YpaBHeHue npsmoii
18 | Ucmonp3oBanue ypaBHEHHI
OKpY)KHOCTH M  TNpsAMOH  Tpu
pelIeHny 3a1ad
19 | Ucnonb3oBanue yYpaBHEHUN
OKPY)KHOCTM M  MpsMOM  TpH
peleHny 3a1a4
20 | Pemenue 3a1a4 ¢ UCHOJIb30BAHUEM
METO]1a KOOPAUHAT
21 | KonrponbHas pabora Ne2 mo teme:

«Metoa KoopIHHAT»




CooTHOIIEHHUS MEKIY CTOPOHAMH M YIJIAMH TPeyrojibHUKA.
CkansipHoe npousBeieHue BeKTOpoB (14 1)

22

CuHyC, KOCUHYC, TAHT€HC.

23

OcHoOBHOE TPUTOHOMETPHUYIECKOC
TOXKICCTBO.

24

®opmyibl npuBeaeHUus. Popmyibl
JUTS] BBIYKMCIICHUSI KOOPAMHAT TOUYKHU

25

Teopema 0 IUIOIIAaU
TPEYrOJIbHUKA. ITouckoBo-
HCCIIe10BATEIIbCKIM JTall I10
poeKTy  «TpeyrosbHUKU... OHH
noscroay!! !

26

Teopema cuHyCcOB

27

Teopema KOCHHYCOB

28

PemieHne TpeyroJbHIUKOB

29

W3mepurenbHble paboTHI.
TpaHCcIAMOHHO-0(POPMHUTETHCKHUI
3Tan Mo MPOEKTY «TPeyroyibHUKMY. ..
OHM noBcroay!!!»

30

Pemenue 3a71a4 o TeMe:
«COOTHOLIEHUSI MEXIY CTOPOHAMHU
Y YIJIAMH TPEYTOJIbHUKA»

31

Pemenne  3amay mo  TeMme:
«COOTHOLIEHUST MEXIY CTOPOHAMU
U yriaMu TPEYrOJIbHUKA

32

VYron MEXIY BEKTOpPAMH.
CkansipHOE IIPOM3BEICHUE
BEKTOPOB.

33

CkassipHOE IIPOM3BEICHUE
BEKTOPOB U €r0 CBOMCTBA

34

IIpumeHeHue CKAJIIPHOTO
MIPOU3BEICHNUS BEKTOPOB K
pemieHnto  3amad.  OpraHusanus
MIPOEKTHOMN JIEeATEIIbBHOCTHU.
3aKIH0YUTEIbHBIN ATAl

35

KonTponbnast padora Ne3 no teme:
«COOTHOILIIEHHE MEXIY CTOpPOHAMHU
U YIJIaMU TPEYTOJIbHUKA)

JimHa oKpy:KHOCTH M IWIomaabL kpyra (11 4)

36

[IpaBunbHBIN MHOTOYT'OJIbHUK.
ITonckoBo-uccae10BaTENbCKUN
JTan o IIPOEKTY
«I'eomeTpruecKue apKEThI»

37

OKpyXHOCTb, ONHUCaHHAs OKOJO
IIPAaBUJILHOI'O MHOTOYTOJIbHUKA

38

OKpY>KHOCTb, BIMCAHHAsS B
MPaBUJIbHBI MHOTOYT'OJIbHUK.

39

OKpyXHOCTb, ONHUCaHHAas OKOJIO
[IPAaBUJIBHOTO MHOTOYI'OJIbBHUKA H
BIIMCaHHAasA B HET'O

40

DopMyiibl JUTS BBIYUCIICHUS
IJIOMAIH MIPaBUIIBHOTO
MHOI'OYT'OJIbHUKA, €r0 CTOPOHBI U
paguyca BOUCAHHON OKPY>KHOCTH




41 | IlocTtpoenue IIPABUJIBHBIX
MHOTOYT'OJIbHUKOB

42 | dnuHa OKPY>KHOCTH.
TpancnsuoHHO-0(pOpMUTENBCKUI
3Tamn 1no npoekry «l'eomeTpuueckue
MAPKETHD»

43 | [Imomanp kpyra
[Tnomanas KpyroBoro ceKTopa

44 | Peurenune 3a1ay «/lmHa
OKpykHOCTH. [lmomans kpyra»

45 | Pemenue 3amady.  OpraHu3anus
IIPOEKTHOM JEATEIIbHOCTHU.
3aKJIFOUNTEIBHBIN 3Tal

46 | KontponbHas pabora Ne4 mo teme:
«/lnuHa OKpY)XKHOCTH M IUIOHIAb
Kpyray

JABuxenue (7 4)

47 | OToOpaxkeHUe IIOCKOCTH Ha ceOsl.
[TonsiTHe NBUXKEHUS

48 | Cummerpus. ITouckoBo-
HCCIIEA0BATEIbCKUI aTain o
npoekty «B Mmone — reomerpus!»

49 | IapamrensHbId IepeHoc. [ToBopoT

50 | [NapammensHbIi mepenoc. [lopopot

51 | Pemwienne  3amau 1mo  TeEMe:
«J1BHOKEHUS

52 | Pemienme  3amay mo  TeMe:
«J1BIOKEHUS

53 | KonrponbHas padora Ne5 mo teme:
«J1BHOKEHUS

HauajbHble cBe1eHus U3 cTepeoMeTpuu (4 1)

54 | [Ipenmer CTEPEOMETPHUH.
MHoOrorpanHHuKu

55 | Ilpusma. [Tapannenenunesn.
CpoiicTBa napauienenunena

56 | Tena Bpamenwns. [{ummanp. Konyc.

57 | Coepa. map

006 akcuomax reomerpun (1 4.)

58 | 06 akcuomax reomerpun |

ITosTopenne (10 4.)

59 | TpeyroapHUKH. [Tpu3naku
paBEHCTBA TPEYTOJIHLHUKOB

60 | [TlogoOue TpeyroJrHUKOB

61 | IlapannensHble NpsiMble

62 | YeThIpexyroabHUKH

63 | [Tmomanu

64 | Cekymue U KacaTelIbHBIC

65 | OkpyXHOCTh. BrimcaHHbIN yromn

66 | Brucannsie u OMHCaHHbIE
YEeTBIPEXyTOJbHUKH

67 | Urorosast 1MarHocTUKa

68 | O6obmenne




PecypcHoe o0ecnieyenune peajauszanuu yueOHO MporpaMmmbl

MeTtoanueckue MocooOus .

1. IlpumepHas nporpamma 0011e00pa30BaTeIbHBIX YUPEKACHUN MO reoMeTpuu 7-9 Kiaccel, K

yueOHOMY KoMILIieKcy aisi 7-9 kmaccoB (aBropsl JI.C. Aranacsn, B.®. byrys3os, C.B. Kagomiies u

Ip., cocraBurenb T.A. bypmuctpoBa — M: «lIpocsemenue», 2008 — M: «IIpocsenienue», 2014, —

c. 19-21).

3. Teomerpus: yueo, mius 7—9 xi. / [JI. C. Aranacs, B. @. byryzos, C. B. Kagomues u ap.]. —
M.: [Ipocsenienue, 2014.

4. PabGouas tetpans K yueOHHKY «['eomerpust 7—9 wi» /JI. C. Aranacsin, B. @. byry3os, C. B.
Kamomues u ap.]., 2018

5. Temarunueckue Ttecthl « Ieomerpus» 7-9 xin. / T.M.Mwumenko, bauakoB A.J[. M.:
[Ipocsemienue, 2014.

6. Omenka KauecTBa IMOATOTOBKH BBIMYCKHUKOB OCHOBHOM IIKOJIBI IO MaTreMaTuke/
I".B.lopodees u ap.— M.: JIpoda, 2000.

7. W3yuenue reometrpuu B 7, 8, 9 KilaccaXx: METOAMYECKUE PEKOMEHIAIMH: KH. JUIsl Y4UTeNs /
[JI.C. AranacsiH, B.®. Byry3os, FO.A. I'na3koB u ap.]. - M.: [Ipocsemenue, 2003 — 2008.

8. TI'yceB B. A. I'eometpust: numaktudyeckue matepuansl 1 7 k1. / B.A. I'yces, A.W. MeasHuk.
— M.: [Ipoceemenue, 2003—2008.

9. 3uB b.I'. 'eomerpus: dunaktuyeckue marepuansl ais 7 — 9 xi. / b.I'. 3uB, B.M. Meiinep. —
M.: IIpoceemenue, 2004—2008.

10. I'aBpunoa H.®. IToypounsie pa3zpabotku 1o reomerpun. 7 — 9 kimacc. M.: BAKO, 2004 — (B
MTOMOIIIb IIKOJIEHOMY YUHUTEIIO)

11. Marematuka 5-11 kiaccel: HETpaIUIIMOHHBIE (OPMBI OPraHU3AIUKA KOHTPOJIS Ha YpOKax / aBT.-

coct. M.E. Ko3una, O.M. ®azeena. - Bonrorpan, Yuurens, 2007,
12. KoHCTpyHpOBaHHE COBPEMEHHOTO YpOoKa MaTeMaTtuku: KH. jis yuurens / C.I'. ManBenoB. —
M.: IIpocsemenue,2005.

2. DJIEKTPOHHbBIE pecypchl

e VYuutenbckuii noprai: http://www.uchportal.ru/ , http://www.zavuch.info/
e B nomous coBpemenHoMy yuutento http://k-yroky.ru/load/67



http://www.uchportal.ru/
http://www.zavuch.info/
http://k-yroky.ru/load/67

