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Pabouas nporpamma no reometrpuu 7-9 no JI. C. Atanacsiu

Pabouas mporpamMmma mo reoMeTpuH s oOydaromuxcs 7-9 KIaccoB COCTaBJICHA B
COOTBETCTBUM C HOPMATUBHBIMU JOKYMEHTAMHM:

1. ®enepanbHbIl rOCy1apCTBEHHBIH 00pa30BaTEeNIbHBIA CTAHIAPT OCHOBHOTO OOIIETO
oOpazoBanus (yTBepXJeH TpuUKa3oM MuHHCTEpCTBA O0pa3oBaHUS M HAYKH
Poccuiickoit @eneparun ot «17» mexkabpsa2010 r. Ne 1897 ).

2.IlpumepHas mporpaMma OCHOBHOTO OOIIEro oOpa3oBaHUsi IO TE€OMETPUH
aBTopckas nporpamMmma byty3oB B.®D. Mocksa [Ipoceemienue 2016 r.
3 .OcHoBHas oOpazoBarenbHas nporpamma MOY «COIII n.IlepBomaiickuiiy.

4 VMK I'eomerpus. 7-9 knaccol: JI.C. AtanacsiH [u ap.]. — M.: [Ipocsemenue, 2013

IIJTAHUPYEMBIE HPEIMETHBIE PE3YJIbTATBI OCBOEHUA
YUYEBHOI'O KYPCA TTEOMETPHUHA B 7-9 KIIACCAX

JIuunocmmnoie:

y yuawuxcs 6yoym cgpopmuposanvl.

1) OTBETCTBEHHOE OTHOIIIECHUE K YUCHUIO;

2) TOTOBHOCTb U CITIOCOOHOCTH OOYYAIOIIUXCA K CAaMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMU K O0YUECHHIO U MTO3HAHUIO;

3) yMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOW MBICJIM B YCTHOU M MMUCHbMEHHOU peuH,
MMOHMMATh CMBICJI TIOCTaBJICHHOM 3aJauM, BBICTpAaMBaTh apryMEHTAIUI0, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI;

4) HayaJIbHBIC HABBIKM Q/IANTAIIMKA B TUHAMUYHO U3MEHSIOIIEMCSI MUPE;

5) aKonoruyeckasl KyJibTypa: HEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY MUPY, TOTOBHOCTb
CJIeI0BAaTh HOPMaM MPUPOTO0XPAHHOTO, 30POBECOEPETAIOIIECTO TIOBEICHHSI,;

6) dopmupoBaHue CHOCOOHOCTH K 3MOIMOHAIBLHOMY BOCIPUATHIO MATEMATHYECKUX
00BEKTOB, 3a/1a4, PEUICHUH, PaCCYKICHH;

7) yMeHue KOHTPOJIUPOBATH TMPOIECC H pe3yibTaT Y4YeOHOW MaTeMaTH4eCKOU
NEATEIIbHOCTH;

Y yuawuxcs Mmo2ym 0blms cqhOpMUpOBaHblL:

1) nepBoHayanbHbIE NPEICTABIECHUS O MAaTEMaTHYECKON Hayke Kak cepe YeIoBeUecKon
NEeATEIbHOCTH, 00 dTanax e€ pa3BUTHS, O €€ 3HAUUMOCTH ISl Pa3BUTHUS IUBUIIU3AIINY;

2) KOMMYHHKaTUBHAsI KOMIIETEHTHOCTh B OOIIIEHUH U COTPYTHUUECTBE CO CBEPCTHUKAMU
B 00pa3oBarenbHOM, Yy4eOHO-UCCIENOBATENbCKOW, TBOPYECKOW M JIPYrUX BHAAX
NeATEIIbHOCTH;



3) KPUTUYHOCTH MBIIUICHHUS, YMEHUE pACMO3HABATh JIOTUYECKU HEKOPPEKTHbIC
BBICKa3bIBaHUS, OTINYATH TUIIOTE3Y OT (DaKTa;

4) KpeaTUBHOCTb MBIIUJICHUS], MHUIIMATUBBI, HAXOJUYMBOCTH, aKTUBHOCTU NPHU PEIICHUU
apu(pMETUYECKUX 3a]1a4.

Memanpeomemnmnboie:

peryJisiTHBHbIC

yuawuecs Hay4amcsi:

1) bopMynupoBath U yaep:KUBaTh yUeOHYIO 3a/1a4y;

2) BbIOMpaTh NEUCTBUS B COOTBETCTBUM C IOCTABJICHHON 3ajadyeil U YCIOBUSIMU €€
peanu3anuy;

3) mIaHHpoBaTh IMyTH JOCTHXKEHHsI IL€Jeil, OCO3HAaHHO BbIOMpaTh Hauboiee
a¢dekTuBHBIE CIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIBHBIX 3a/1a4;

4) npeBUJETh YPOBEHb YCBOCHHUS 3HAHUMN, €T0 BPEMEHHBIX XapaKTEPUCTHK;

5) cocTaBiATH IJIaH U MOCJIEN0BATEIbHOCTD JCHCTBHI;

6) OCyIIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBIE KOPPEKTHUBHI,

7) aneKkBaTHO OLEHUBATh IPaBUWJIBHOCTh WM OIIMOOYHOCTb BBIIOJHEHUS Yy4eOHOU
3aj1a4l, €€ OOBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHNUS;

8) cnauuath crnoco® JEHCTBUS W €ro pe3yibTaT C 3aJaHHBIM STAJOHOM C LENbIO
OoOHapyKEeHUs OTKJIOHEHUHN U OTJIIMYUI OT 3TAJIOHA;

yuawuecs nouyiam 603MOACHOCHb HAYYUMbCAL:
1 )onpenensaTe MOCAEAOBATEILHOCTh MPOMEKYTOUHBIX 1I€JIEM U COOTBETCTBYIOIIUX MM
JNEUCTBUM C yU€TOM KOHEUHOT'O PE3YJIbTaTa.

2) npeABUAETh BO3MOKHOCTH MOTYYEHUSI KOHKPETHOTO PE3YJIbTaTa MPHU PEIICHUH 3a/1a4;

3) OCyIIECTBIISITh KOHCTATUPYIOIIUI U MPOTHO3UPYIONIUH KOHTPOJIb IO PE3YJIBTATY H TI0
CIIoco0y nerCTBUS;

4) BIIEHATH U (HOPMYIUPOBATh TO, YTO YCBOCHO M YTO HY)KHO YCBOHUTH, ONPEICIATH
Ka4eCTBO U YPOBEHb YCBOCHHUS;

5) KOHIICHTPHPOBATh BOJIO JJISi TPEOJOJICHUS HWHTCIUICKTYyalIbHBIX 3aTPYAHCHHHA |
(bU3HYECKUX MPENSATCTBUM,

NO3HaBaTeJIbHbIE

yuawuecs Hayyamcsi:

1) caMOCTOSITENIBHO BBIACIATH U (POPMYJIMPOBATH TO3HABATENBHYIO 1ENb;

2) UCTIONBK30BaTh 00IIME TPUEMBI PEIICHUS 3a]1aY;

3) DOpuUMEHATh NOpaBWIA W MOJB30BAThCS HMHCTPYKUMSAMH W OCBOCHHBIMU
3aKOHOMEPHOCTSIMU;

4) oCyILIECTBIISATh CMBICIIOBOE YTCHUE;

5) co3naBatb, IPUMEHSTH U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEACTBA, MOJIE-
JIM ¥ CXEMBI IS PELICHMS 3a/a4;

6) caMOCTOATENbHO CTAaBUTh LI€NM, BBIOMpaATh U CO3[aBaTh AJITOPUTMbI JJIsi PELICHUS
y4eOHbIX MaTeMaTHYECKUX MPOOIIEeM;



7) NOHMMATh CYIIHOCTh QJITOPUTMHYECKUX HPEANHCAHUN W yMETh JEHCTBOBATH B
COOTBETCTBUM C NPEMIOKEHHBIM aJITOPUTMOM;

8) MOHMMAThb M HCIOJb30BaTh MATEMAaTUYECKHE CPEICTBAa HAIVISIIHOCTU (PUCYHKH,
YepTEKU, CXEMBI U JP.) I WUTIOCTPALIMH, UHTEPIPETALIMU, apTyMEHTAIUN;

9) HaxomWUTh B PA3JIMYHBIX HCTOYHUKAX HH(OpMALUIO, HEOOXOIUMYIO ISl PEIICHUS
MaTEeMaTUYECKUX POOJIeM, U MPEACTABIATh €€ B MOHATHOU (opme; MPUHUMATh PellleHue
B yCJIO-BUSAX HEMOJIHON M U30BITOYHOM, TOUHON U BEPOATHOCTHON MH(POPMAIINH;
yuawuecs nouyiam 603MOACHOCHb HAYYUMbCAL:

1) ycTaHaBnuBaTh NPUYMHHO-CIEICTBEHHBIE CBSA3H; CTPOUTH JIOTUYECKHUE PACCYKICHHUS,
YMO3aKJIIOU€HHsI (MHIYKTUBHBIE, 1I€TYKTUBHBIE U MO AHAJIOTHH) U BBIBOJBL;

2) ¢opmupoBaTh Y4eOHYI0O U OOIIEMOJB30BATEIBCKYI0 KOMIETEHTHOCTH B 00JacTd
HCIIOJIb30BaHUsA UH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN (MKT-
KOMIIETEHTHOCTH);

3) BUAETh MAaTEMaTUUECKYIO 3a/1auy B JPYTUX AUCLUIUIMHAX, B OKPY’KaOLIEH )KU3HH;

4) BbLIBUraTh TUIIOTE3bl NIPU PEIICHUU YUEOHBIX 33]a4 U NOHUMAaTh HEOOXOAUMOCTh MX
IIPOBEPKHU;

5) mIaHupOBaTh U OCYILIECTBISATH JIE€ATEIbHOCTh, HAIPABICHHYIO HAa pEUICHHE 3aJay
HCCIIEN0BATENIBCKOTO XapaKTepa,;

6) BEIOMpATh HauboJIee paroHaAIbHbIC U AP(HEKTUBHBIE CTIIOCOOBI PEIIeHUs 3a/1a4;

7) MUHTEpPIPETUPOBATH UHPOPMAIIHIO (CTPYKTYpUPOBATh, IEPEBOJAUTD CILIOIIHON TEKCT B
Ta0JuUIly, MPE3eHTOBATh NMOJIyYeHHYI0 HHGOpMaIKIO, B TOM uKciie ¢ momoibio UKT);

8) orieHuBaTh HH(POpMaLHIO (KpUTHUUECKas OI[EHKA, OIICHKA JI0CTOBEPHOCTH);

9) ycraHaBIMBaTH NPUYMHHO-CJIEICTBEHHBIE CBSI3M, BBICTPAUBATh PACCYKICHHUS,
0000IIICHNS,

KOMMYHHKATHBHbBIE

yuawuecs Hayuamcs:

1) opraHmM30BBIBaTh y4eOHOE COTPYAHUYCCTBO M COBMECTHYIO IEATEILHOCTD C YUUTEIEM
Y CBEPCTHHKAMM: ONPEICIIATh IICJIH, PACTIPECIATh PYHKIIMH B POJIM YYaCTHHKOB;

2) B3aMMOJCHCTBOBATh M HAXOAMTHh OOIIME CIOCOOBI PabOTHI, paboTaTh B TpPYIIIIE:
HaxXOJHTh OOINee pelieHne W paspemarb KOH(IMKTHI Ha OCHOBE COTJIaCOBaHHUS
mo3unMii W ydérta  HMH-TEPECOB;  CAymarh mapTtHEpa;  (GOpMyIHUpPOBaTh,
aprYMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHHE;

3) mporHO3UpOBaTh BOZHUKHOBEHUE KOH(MIMKTOB MTPH HATUYUHU PA3HBIX TOUCK 3PCHHUS;

4) paspemiaTh KOHGIUKTH HA OCHOBE yU&Ta HHTEPECOB M TIO3UITUI BCEX YIACTHUKOB;

5) KOOpAMHUPOBATH U IPUHUMATH PA3JIMYHBIC IO3UIIMH BO B3aUMOCHCTBUY;

6) apryMEHTHPOBATh CBOIO TIO3UIUI0 M KOOPAMHUPOBATH €€ C MO3UIUSIMH MapTHEPOB B

COTPYJIHHYECTBE MPHU BHIPAOOTKE 0OIIIETo PEIICHUS B COBMECTHOM JIEITEIIEHOCTH.

Ilpeomemnmnwie:

yuawuecs Hay4yamcsi:

1) paboTaTh ¢ TEOMETPUIECKUM TEKCTOM (CTPYKTYPHPOBAaHUE, U3BJICUEHNE HEOOXOIMMON
nH(pOpMaIUK), TOYHO U TPAMOTHO BBIPAYKaTh CBOM MBICIIA B YCTHOW M MUCHhbMEHHOU peyH,
MPU-MEHSIS MAaTEeMATUYECKYI0 TEPMHHOJIOTHIO U CHMBOJIMKY, HCIOJIb30BATh Pa3IMYHbIC



S3BIKK  MAaTEMAaTUKH (CIIOBECHBIN, CHUMBOJHMYECKHM, Trpadudeckuii), 0OOCHOBBIBAThH
CY>KJIEHUs, TPOBOJIUTH KIIacCU(PUKAIIIO;

2) BianeTh 0A30BBIM MOHATHIHBIM anmapaToM: UMETh MPEACTABICHHUE O Yucie, Apoowu,
00 OCHOBHBIX TE€OMETPUYECKUX OO0BEKTax (TOYKa, TpsiMasi, JiOMaHas, yroJ,
MHOTOYTOJIbHUK, KPYT, OKPY>KHOCTB);

3)U3MEpPSTH AJTMHBI OTPE3KOB, BEIMYUHBI YTIIOB;

4) BlaieTh HaBbIKAMH YCTHBIX, TUCbMEHHBIX, IHCTPYMEHTAJIbHBIX BBIUYMCICHUMH;

5) oJIb30BaThCS N3YUCHHBIMH T€OMETPHISCKUMU (OPMYIIaMHU;

6) TMOJB30BaThCS MPEIMETHBIM YKa3aTeJeM JHIUKIONECIUA U CHPABOYHUKOB JJIA
HaXOXJIeHUS HHHOPMAITIH;

yuawuecs nowy4am 603MOHCHOCb HAYYUMbCAL:
1) BBIMONHATH apupMeTHUYECKHEe NPeoOpa3oBaHUsl BBIPAKEHUN, MPUMEHSTh UX IS
pelIeHUsT TEOMETPUYECKMX 3a7ad M 3aJady, BO3HUKAIOIIUX B CMEXHBIX YYEOHBIX
IpeaMeTax;

2) NpUMEHSTbh WU3YUYEHHbIE MOHSTHUSA, PE3YyJbTaTbl U METOAbl NPU PEIICHUHU 3a7ad U3
Pa3JIMYHBIX pa3lesIoB Kypca, B TOM YMCIIE 3a/1a4, HE CBOIAIIMUXCA K HEIIOCPEIACTBEHHOMY
IIPUMEHEHUIO U3BECTHBIX AT OPUTMOB;

3) caMOCTOSITENIbHO JEWCTBOBaTh B CHUTyallud HEONPENEAEHHOCTH MpU pPELICHUU
aKTyaJlbHBIX JJIi HHUX M[poOJeM, a TakXKe CaMOCTOSATENIbHO HMHTEPIPETUPOBATH
pe3yJabTaThl pElIEHHs 3aJad C YYETOM OIPAHUYECHUM, CBS3aHHBIX C pEAIBHBIMU
CBOMCTBaMHU PAaCCMATPUBAEMBIX MPOLIECCOB U SIBJICHUN;

4) OCHOBHBIM croco0aM MpPEACTABICHUS M aHalIM3a CTAaTUCTUYECKUX JAHHBIX; PellaTh
3aJ]a4M ¢ IOMOLIBIO IIepedopa BO3MOKHBIX BAPHUAHTOB.

Conep:kanue o0y4eHus.

HavanbHble reomerpuyeckue cBenenus (12 yacon)

[Ipocreitmue reomeTpuyeckue GUrypsl: MpsiMasi, TOYKa, OTPE30K, JIy4, yroi. [lonsTue
paBeHCTBa reoMmeTpuueckux ¢uryp. CpaBHEHHWE OTpPe3KOB U yrioB. M3mepenue
OTPE3KOB, JIMHA OTpe3ka. M3mepeHue yrioB, rpaaycHas Mepa yria. CMexHble U
BEPTUKAJIBHBIE YIJIBL, UX CBOMCTBA. lleprieHauKysspHbIe NpsIMBIE.

OcHoénasi yerb — CUCTEMATH3UPOBATh 3HAHUS YYAUIUXCS O MPOCTEUIINX
reOMETPUYECKUX (PUTYpax M UX CBOMCTBAX; BBECTH MOHSATHE PAaBEHCTBA (HUTYP.

B maHHOM TeMe BBOIATCA OCHOBHBIE T€OMETPHUYECKUE TIOHATHSI M CBOWMCTBa
MPOCTEUIINX TEOMETPUUECKUX (PUTYp Ha OCHOBE HATJISIIHBIX MPEICTABICHUN yYaluXCs
myTeM O0O0OIIEeHUsS OYeBUIHBIX WJIM M3BECTHBIX M3 Kypca mMaTeMaTuku |—6 KiaccoB
reomerpuyeckux (aktoB. [loHATHE akKCMOMBI Ha HAYabHOM JTarie OOy4eHHs] HE BBO-
JIUTCS,, U CaMH aKCUOMBI He (HOpPMYIUPYIOTCS B sSIBHOM Buje. HeoOXxoaumpie HCXOIHBIC
MOJIOKEHUSI, HAa OCHOBE KOTOPBIX M3y4alOTCS CBONCTBA TE€OMETPHUYECKUX (Uryp,
MPUBOJATCS B omnucarelbHOW ¢dopme. [IpuHIUIUATIEHEIM MOMEHTOM JaHHOM TEMBI
SBJISIETCS BBEJICHHUE TOHSATHUS PaBEHCTBA TIeOMETpUYecKuX (Uryp Ha  OCHOBE
HarJIsigHOTO



IIOHATHUA HAJTOXCHMHI. OnpeneneHHoe BHUMAHHC JOJDKHO YJACIATHCA IPAKTHUYCCKUM
IMPHUIIOKCHUAM I'€COMCTPHUYCCKUX MOHSTHUH.

TpeyroabHuku (13 yacoB)

TpeyronsHuk. [Ipu3Haku paBeHCTBA TPEYrOAbHUKOB. llepneHmuKynsap K NpsMOM.
Mennanbl, OUCCEKTPHUCH U BBICOTHI TPEYTOJIbHUKA. PaBHOOGAPEHHBIN TPEYTOIBLHUK U €r0
CBOMCTBA. 3a/1ayil HA NOCTPOCHUE C MIOMOIIBIO HUPKYJIA U JTUHEHKH.

Ocnoenas yenb — BBECTH IOHSATHE TEOPEMbI; BbIpAOOTaThb yYMEHHME JOKa3bIBaTh
PABEHCTBO TPEYTOJBbHUKOB C ITOMOIIBIO M3YYEHHBIX IPU3HAKOB; BBECTH HOBBIM KJIACC
3a/1a4 — Ha IIOCTPOCHUE C IIOMOLIBIO LUPKYJIA U TUHEUKHU.

[Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB SBIISIFOTCS OCHOBHBIM DPAa0OYMM ammapaTom
BCEro Kypca reoMmerpuu. JlokazaTenbcTBO OonbllIel 4YacTH TEOpPEM Kypca M TaKke
pelIeHMe MHOTMX 3a7ad [POBOJUTCA IO CIEIYIOUIEH CXeMe: IOUCK pPaBHBIX
TPEYTrOJIbHUKOB — OOOCHOBaHME HMX PABEHCTBA C IMOMOIIBID KAaKOro-TO MpHU3HAKA —
CJIE/ICTBHSI, BBITEKAIOUIME M3 PABEHCTBA TPEYroOJbHUKOB. [IpuMeHeHHe NpU3HAKOB
pPaBEHCTBA TPEYTOJIbHUKOB IMPU PEIICHWH 3aJad JaeT BO3MOXXHOCTh IOCTEIIEHHO
HaKarulIuBaTh ONBIT NMPOBEIEHUS JOKA3aTeIbHBIX paccyxieHuil. Ha HawambHOM 3Tare
M3Y4YEHUs] W TPUMEHEHUS NPHU3HAKOB PABEHCTBA TPEYTOJIBHUKOB LIEIECOO0Pa3HO
MCIIOJIB30BAaTh 33J1a4M C TOTOBBIMH YEPTEIKAMH.

[MapassienbHble NpsAMbIe (8 YacoB)

HpI/ISHaKI/I MapauICIIbHOCTU IIPAMBIX. Axcruoma I[MapauUICIIbHBIX IIPAMBIX. CsoiicTBa
mapaJujiICJIbHBIX IIPAMBIX.

OcnosHas yenb — BBCCTHU OJHO U3 Ba)XXHCHUIIINUX MNOHSATUN — MOHSITHE mapauICIIbHbIX
[IpAMBIX; OaTb IICPBOC IIPCACTABIICHUC 00 akcMoMaxX M aKCHOMAaTHYECKOM MCTOJAC B
IreoOMCTPHH; BBECTH aKCHOMY ITIaPAJIJICIIbHBIX ITPAMBIX.

[Ipu3Haku W CBOMCTBAa MAPAJUICIBHBIX MPSMBIX, CBSI3aHHBIE C  YIVIAMHU,
0o0Opa30BaHHBIMU TPU TIEPECEUCHUH JIBYX NPSIMBIX CeKylled (HaKpecT JeKalluMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIMPOKO HCIOJB3YIOTCS B JaJIbHEHUIIEM MpH
M3YYCHUU YETHIPEXYTOJIbHUKOB, MOJOOHBIX TPEYrOJbHUKOB, MPU PEIICHUH 3aaad, a
TaKke B Kypce CTEpEOMETPHH.

CoOoTHOLIEHUS MeKAY CTOPOHAMM U YIJIAMH TpeyroJbHuKka(14 yacos)

CymMma yrjioB TpeyrojbHUKA. COoOTHOIIIEHUE MEXAYy CTOPOHAMHUM yTJIAMU
TpeyronbHuka. HepaBeHCTBO TpeyronpHuka. [IpsMOyrosibHbIE TPEYTrOJBbHUKH, WX
CBOWCTBA U IPU3HAKU paBEeHCTBA. PaccTrossHue oT TOukM 10 mpsimoi. Paccrosaue mexay
MapaJuIeIbHBIMU NPAMBIMUA. [loCTpOEHME TPEYTONIBHUKA 10 TPEM JIEMEHTAM.

OcHoénasi yenb — pPacCMOTPETh HOBBIE HMHTEPECHBIE M Ba)XXHbBIE CBOMCTBA
TPEYTOJIbHUKOB.

B nanHOl Teme noKa3bIBaeTCsA OJHA U3 BAXHEHIIINX TEOPEM I'€OMETPUN — TEOpema O
CyMMe YIJIOB TpeyrojbHuKa. OHa MO3BOJISIET JaTh KJIACCU(PUKAIIUIO TPEYTOJIHHUKOB IO



yriaaM  (OCTpOYTOJIbHBIM, MNPSMOYIOJIbHBIM, TYHOYTOJIbHBII), a TaKXe YCTAHOBUTH
HEKOTOPBIE CBOMCTBA U NIPU3HAKU PABEHCTBA IIPSIMOYTOIbHBIX TPEYTOJIbHUKOB.

[lonAaTHE pacCTOSHHUS MEXKAYy MAPAIIEIBHBIMU MNPSAMBIMU BBOAUTCA Ha OCHOBE
JIOKAa3aHHOM IIPEIBAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKH KaXIOM M3 JBYX
MapajuyiedbHbIX NPSIMBIX PAaBHOYAAJIECHBI OT APYrod MOpsMOM. OTO TOHSITHE HIPAaEeT
BAXHYIO POJIb, B YACTHOCTHU UCIIOIB3YETCs B 33/1a4aX Ha IIOCTPOCHUE.

IIpn pemeHnn 3amay Ha MOCTPOEHHME B 7 KIIACCE CIIEAYET OIPAHUYMUTHCS TOJIBKO
BBITIOJTHEHHEM M OIMMCAaHUEM IOCTPOEHHUS HMCKOMOW (urypbl. B OTAEnpHBIX Ciydasx
MOYKHO NPOBECTH YCTHO aHAJIN3 U JT0KA3aTEIbCTBO, & AJIEMEHTHI UCCIEA0BAHUS JOJIKHBI
IPUCYTCTBOBATH JIUIIb TOTAA, KOT/Ia 3TO OTOBOPEHO YCIOBHEM 3a]1a4u.

IHoBTOpenue. Pemenne 3agay (14 4.)

Ocnosnas yenwv. IloBTOpUTH, 3aKpenuTh U 0000MUTL OCHOBHBIE 3YH, monxydeHHsbie B 7
KJIacce.

Yeroipexyroabuuku (14 yacos)

MHOTOYTOIBHUK, BBITTYKJIBIN MHOTOYTOJIbHUK, YEeTHIPEXYTOJIbHUK.
[Tapannenorpamm, ero cBoWcTBa W mpu3Haku. Tpanemnus. [IpsMoyroiabHUK, pomo,
KBaJpaT, uX cBoiicTBa. OceBasi U LIEHTPAJIbHASI CHAMMETPHH.

OcHosHas yenb — W3YYUTh HambOoJee BaKHBbIC BUIBI YETHIPEXYTOJbHUKOB —
napajuiesorpamMmm, IpsiMOYroJIbHUK, pOMO, KBaIpat, Tpareluio; 1aTh MpeCcTaBICHUE O
¢durypax, 001a1al0IKUX OCEBOM WM IEHTPAIILHOW CHUMMETPHUEH.

I[OKa?,aTeJ'IBCTBa OONBLIIMHCTBA TCOPCM I[aHHOﬁ TCMbl U PCHICHUA MHOI'HX 3aJay
IIPOBOOATCA C IIOMOIIBIO ITPHU3HAKOB PABCHCTBA TPCYI'OJIbHUKOB, IIO2TOMY IIOJIC3HO HX
IIOBTOPHUTH B HAYAJIC U3YUCHUA TCMBI.

OceBast U LEHTpaJbHasE CUMMETPUHU BBOJSTCS HE KakK MPeoOpa3oBaHUE TIOCKOCTH,
a KaKk CBOWCTBAa TE€OMETPHUYECKHUX (UTYpP, B YACTHOCTH YETHIPEXYTOJbHUKOB.
PaccmoTpenmne 3Tux NOHITUH KaK JBUKEHUH MIJIOCKOCTU COCTOUTCS B 9 Kilacce.

Ilnomansb (14 yaco)

[TonsTue IUJIOIIAIA MHOT'OYT'OJIbHUKA. [Tmomanu MPSIMOYTOJIbHUKA,
napajierorpamma, TpeyroiabHuka, Tpanenuu. Teopema Iludaropa.

Ocno6Has yenb — pacUIMPUTh M YIIIyOUTh IMOJy4eHHble B 5—6 Kiaccax
NpPEJCTaBICHUS y4alluxcs 00 M3MEpPeHHMM M BBIYHUCICHUM IUIOUIa/el; BBIBECTU
(dbopMyIIBI TJIOMIAACH MPIMOYTOJIbHUKA, TTapajuieorpaMMa, TPEyroJIbHUKA, TPareluu;
J0Ka3aTh OJHY U3 TJIABHBIX TEOpeM reomeTpun — Teopemy Iludaropa.

BriBoa opmyit i BEIYHCIICHUS TIOMIACH MPSIMOYTOIbHUKA, MTapajijieiorpaMma,
TPEYrOJIbHUKA, TPalelru OCHOBBIBACTCS HA JIBYX OCHOBHBIX CBOMCTBAaX ILIOIIAJIEH,
KOTOpBI€ MPUHUMAIOTCS UCXO/I W3 HATJIAIHBIX MPEJICTaBICHUM, a TakkKe Ha hopmylie



IOUIaM KBajapaTa, 0OOCHOBAaHME KOTOPOW HE ABISAETCS OOS3aTENbHBIM MJsl yua-
LIUXCS.

HerpaguMOHHON JUIsl IIKOJIBHOIO Kypca SIBISIETCS TeopeMa OO0 OTHOIICHHH
IUIOIIAZE TPEYroJAbHUKOB, HMMEIOIUX M0 paBHOMY yriy. OHa TMO3BOJISIET B
JallbHEHIIIeM JaTh MPOCTOE J0Ka3aTeNbCTBO MPHU3HAKOB MOJ00US TPEyroJibHUKOB. B
TOM COCTOUT OJIHO U3 MPEUMYULIECTB, OOYCIOBIECHHBIX PAaHHUM BBEIACHHEM IOHSATHUS
IUTOLIA/IHN.

JlokazarenscTBO TeopeMbl [Iudaropa ocHOBBIBacTCS Ha CBOWCTBAX IUIOMIAACH U
dopMynax ans mIoUIaAed KBaapaTa W OPSIMOYroJbHUKA. JloKa3bIBaeTcsl Takxke
Teopema, oopatHas teopeme [ludaropa.

IHoxo0ubIe Tpeyroabuuku (19 yacon)

[logoOubie TpeyronbHuku. [lpusHakm nogoOust TpeyrosibHUKOB. IlpuMeHeHue
oo0Hs K JOKAa3aTeNbCTBY TEOPEM M pelleHnIo 3a1ad. CHHYC, KOCHHYC U TaHI'€HC
OCTPOTO yIUIa MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

Ocnosnas yeib — BBCCTH IIOHATHUC HO,I[O6HBIX TPCYI'OJIbHUKOB; PaCCMOTPCTDb
IIPU3HAKHU I'IOI[06I/IH TPCYT'OJIBHUKOB H HUX IIPUMCHCHHUA, CIACIATbH HGpBBIﬁ miar B
OCBOCHHH YHAIIUMHUCA TPUT'OHOMCTPHUYICCKOI'O arlrapara rcOoMETpuUH.

Onpez[eneHHe I'IOI[O6HI:IX TPCYTOJIBHUKOB OAaCTCA HC HA OCHOBC Hp€O6paSOBaHI/IH
HOI[O6I/ISI, ad 4CpC3 PaBCHCTBO YIVIOB U IIPOIIOPHIUOHAJIBHOCTE CXOJACTBCHHBIX CTOPOH.

[Ipusnaku nomoOusi TPEYTrOJIbLHUKOB JIOKA3bIBAIOTCS C IOMOIIBIO TEOpPEMbI 00
OTHOUIECHHHU IUIOIIAAEH TPEYTOJIbHUKOB, UMEIOLIUX 10 PABHOMY YTIIY.

Ha ocHoBe mnpu3HakoB mnojoOus JOKa3bIBaeTCd TEOpEeMa O CpEeAHEeH JMHUU
TPEYTOJIBbHUKA, YTBEPKICHUE O TOUKE MEPECCUEHUS MEAMAH TPEYTOJIbHUKA, a TAKXKE
JIBa YTBEP)KJAEHUS O MPONOPLUOHAIBHBIX OTPE3KaxX B MPSIMOYTOJBHOM TPEYIOJBHUKE.
JlaeTcs nmpencTaBiIeHHE O METOAE MOA00MS B 3a/1a4aX Ha IOCTPOEHUE.

B 3akmroueHre TeMbl BBOASTCS 3JIEMEHTHI TPUTOHOMETPUU — CHUHYC, KOCUHYC H
TAHT€HC OCTPOTO yIJia IMPSMOYTOJIBHOIO TPEYTOJIbHUKA.

OxpyxHocthb (17 yacoB)

B3anmHoe pacronoxeHue npsamMou u okpykHocTtu. KacaTenpHas K OKpy>KHOCTH, €€
CBOMCTBO W Npu3HaK. LleHTpasbHbIE W BIHCAHHBIE YIibl. YeTbIpe 3amedaTesbHbIC
TOYKH TPEYTOJIbHUKA. BrincaHHast 1 onrcaHHas OKPYKHOCTH.

OcnosHas yeilb — paCllupuTb CBCACHHA 00 OKPYKHOCTH, TIIOJTYYCHHBLIC
ydJamuMucs B 7 KJIaCCC; H3Y4YUTb HOBBIC (baI(TBI, CBA3AHHBIC C OKPYXHOCTBIO,
IMO3HAKOMMUTDL YUAIIUXCA C YCTBIPbMS 3aMCUATCIIbHBIMU TOYKAMU TPCYT'OJIbHUKA.

B naHHOM TemMe BBOJMTCS MHOTO HOBBIX MHOHATHA M PacCMaTPUBAETCS MHOTO
YTBEPKACHUM, CBSI3aHHBIX C OKPYXXHOCTBIO. JUJISI MX YCBOEHHUS CIEAYET YAECIUTH
00JIBIIIOE BHUMAHUE PEIISHUIO 3a/1a4.



YTBepKACHUS O TOYKE TMEpeceYeHUs] OUCCEKTPUC TPEYroJbHUKA U TOYKE
NEpPEeCceueHUsl CepeAMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOISTCS
KaK CJEACTBUSL M3 TEOpPEM O CBOMCTBAaXx OHCCEKTPUCHI yIia M CEPEAUHHOIO
NEpHeHAUKYJsipa K OTpe3ky. TeopeMa O TOYKE NEPECcCeueHHUs BBICOT TPEYTOJIbHHKA
(w1 MX T[POJODKEHHMM) JIOKa3bIBAa€TCSl C IOMOIIBIO YTBEPKIEHUS O TOUYKE
NepEeCcCeUCHUs] CEPEUHHBIX EPIIECHANKYIISIPOB.

Hapsiny ¢ TeopemMamu 00 OKpY>KHOCTSIX, BIIMCAHHOW B TPEYTOJbHUK U ONMHUCAHHOMN
OKOJIO HEr0, pacCMaTPHUBAIOTCSI CBOWCTBO CTOPOH OIMKCAHHOIO YETHIPEXYTrOJbHUKA U
CBOMCTBO YIJIOB BIMCAHHOTO YEThIPEXYTOJbHUKA.

IMoBTOpenue. Pemenue 3axa4 (4 yaca)
Bextopsl. MeToa koopaunar (18 yaca)

[Tonstne Bektopa. PaBeHCTBO BEKTOpOB. CIOXKEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4YHUCIO. Pa3noxkeHue BEKTOpa MO JIBYyM HEKOJUIMHEAPHBIM
BektopaMm. Koopaunatel Bektopa. IIpocreiimme 3agauu B KOOpAWHATAX. Y PaBHECHUS
OKPYXHOCTH U TIpsiMOii. [IpuMeHeHre BEKTOPOB M KOOPAMHAT NPU PEIIEHUN 3a]1a4.

OcnosHas yelb — HAYUUTh y4dalllUXCA BBIIIOJIHATH HGﬁCTBHH HaJl BCKTOPaMH KaK
HallpaBJICHHBIMHK OTPC3KaMH, YTO BaXHO IJIs1 TIIPHUMCHCHUS BCKTOPOB B (1)I/ISI/IK€;
IMO3HAKOMUTL C€ MCIIOJIB30BAHUCM BCKTOPOB MW MCTOJAa KOOpAMWHAT IIpH PCIICHHUN
IrCOMCTPHUICCKUX 3a7ay.

Bekrop omnpenensercs Kak HalpaBICHHBIM OTPE30K W ACHCTBUS HaJ BEKTOpaMU
BBOJATCA TaK, KaK 3TO MPUHATO B (usuke, T. E. Kak HEUCTBUS ¢ HalpaBiICHHBIMU
orpe3kaMu. OCHOBHOE BHUMAHHUE JIOJIKHO ObITh y/I€JIEHO BIPAOOTKE YMEHUI BBINOJIHATh
ornepalyyd Haj BEKTOpamMH (CKJIaJbIBaTh BEKTOPHI MO MpaBHJIaM TPEYroJIbHUKa M Ma-
pajiesorpaMmma, CTpOUTh BEKTOpP, PaBHBIM pa3HOCTU ABYX JAHHBIX BEKTOPOB, a TaKkKe
BEKTOp, PaBHBINA MPOU3BEICHUIO TAHHOTO BEKTOPA Ha TaHHOE YKCIIO).

Ha npumepax mnoka3biBaeTcs, Kak BEKTOPbl MOTYT NPHUMEHSThCA K PEIICHHIO
reoMeTpuyeckux 3anad. Jlemoncrpupyerca 3QQGeKTUBHOCTh NPUMEHEHUS (HOpMyJT IS
KOOpJIMHAT CEpPEANHBbl OTPE3Ka, PACCTOSIHUS MEXAY JBYMS TOYKaMH, YpaBHEHHIA
OKPYXHOCTH W MPSAMON B KOHKPETHBIX N'€OMETPHUUYECKHX 3aJadyax, TEM CaMbIM JaeTCs
MpEACTABICHUE 00 U3yUYEHUH F€OMETPUUYECKHUX (DUTYp C TOMOIIBIO METOJOB aJIr€OpHI.

CooTHOIIEHUT MeXKAYy CTOPOHAMM M YIJIaMHM TpeyrojbHuka. CrajspHoe
npousseaeHue BekTopos (11 yacos)

CuHyc, KOCMHYC WM TaHreHc yria. TeopeMbl CHHYCOB M KOCHHYCOB. PemreHune
TpeyroibHUKOB. CKalsipHOE TPOU3BEIACHUE BEKTOPOB M €ro MNpPUMEHEHUE B
r€OMETPUYECKHX 3a/1a4ax.

OcHoeHasi yenb — Pa3BUTh YMEHUE YYAIIUXCS HPUMEHATh TPUTOHOMETPUYECKUIA
ammnapar Mpu pelieHuU TeOMETPUUECKUX 3a/1au.



Cunyc u kocunHyc Jr000ro yria ot 0° mo 180° BBOASTCS ¢ TMOMOIIBIO €IUHUIHOU
MOJIYOKPYKHOCTH, JOKa3bIBAIOTCSI TEOPEMbl CUHYCOB M KOCHHYCOB W BBIBOJIUTCS €IIIE
onHa ¢opMmyrna IO TPEyroiabHUKA (TIOJIOBUHA MPOU3BEACHHUS JIBYX CTOPOH Ha
CUHYC yIJla MEXIy HUMH). DTOT anmnapar NPUMEHSETCS K PEHICHUIO0 TPEYTOJIbHUKOB.

CkansipHOE TIpOM3BEIICHNE BEKTOPOB BBOJIUTCA Kak B (u3uKe (IPOM3BEIACHUE IJIUH
BEKTOPOB Ha KOCHUHYC yrjia Mexay HumH). PaccmaTpuBaioTcs CBOMCTBa CKalsipHOTO
IPOU3BENCHUS U €0 MPUMEHEHHUE MPU PENIEHUN T€OMETPUUYECKHX 3a1ad.

OcCHOBHOE BHUMAaHHE CJIEAYET YACIUTh BEIPA0OOTKE MPOYHBIX HABBIKOB B IPUMEHEHHUH
TPUTOHOMETPHUYECKOTO aIapara Ipyu pelIeHHH Fr€OMETPUYECKUX 3a1a4.

JlInHA OKPYKHOCTH M II0maab Kpyra (13 yacos)

IIpaBunpHblE MHOrOYrojdbHUKH. OKpYKHOCTH, OIIMCAaHHAs OKOJIO IPABUIBHOTO
MHOTOYTOJIbHUKA W BIIMCaHHasg B Hero. llocTpoeHue mnpaBHIIBHBIX MHOTOYTOJBHUKOB.
Jnuna okpyxHoctu [lmomans kpyra.

OcnosHas yelb — paCllupuTb 3HAHUC YYAIIUXCA O MHOI'OYI'OJIBHUKAX; paCCMOTPCTDh
IMOHATHA JJIMHBI OKPYKHOCTHU M INIOIIaAW KpyTra U (bOpMYJ'IBI JJIA UX BBIYMCIICHH .

B Hauane Temsbl HacTCA  OINpPCACIICHHUC IIPABHMJIBHOIO MHOI'OYI'OJIBHHUKA, H
pacCMaTpuBarOTCaA TCOPCMEI 00 OKPYXKHOCTAX, OIIMCAHHUC OKOJIO IIPAaBHJIBHOI'O
MHOI'OYroJIbHUKa 1 BIucaHHOU B Hero. C IIOMOIIBIO OIMMCAHHOM OKPYKHOCTH PCIIArOTCA
3aJa49 O IIOCTPOCHHH IIPABUJIILHOI'O IICCTUYI'OJIbHHKA M IIPAaBHJIBHOI'O 2n-yr OJIbHHKA,
CCJIN JaH HpaBI/IJ'IBHHﬁ n-yroJbHHUK.

@opMyIbl, BBIPAXKAKOIIUE CTOPOHY IMPABAIBHOTO MHOIOYTOJIBHUK U PaanycC
BIIMCAHHOM B HEr0 OKPYXHOCTH Y€pPE3 PaJINYyC OMUCAHHON OKPYKHOCTH, UCIIOJIb3YIOTCS
pu BBIBOJIE (HDOPMYJ JUIMHBI OKPYXKHOCTH M IIJIOMIAau Kpyra. BeiBoj omupaercs Ha
VHTYUTUBHOE MPEACTABICHUE O MpPEAEie: INPU HEOIPAaHWYCHHOM YBEJIWYCHUHM 4HCIa
CTOPOH TMPABUJIBHOTO MHOTOYIOJIbHUKA, BIHWCAHHOIO B OKPYKHOCTb, €r0 MEPUMETP
CTPEMUTCA K JNTMHE 3TOM OKPYKHOCTH, a IUIOMIAJIb — K IUIOLIAJAN KPyra, OrpaHUYE€HHOTO
OKPYHOCTBIO.

JABu:kenus (9 yacon)

OtoOpaxenue miockocTd Ha cebs. [lonstue nBwkenus. OceBas W LEHTpaIbHas
cummMmerpun. [lapannensubiid nepenoc. [losopor. Hanoxxenus u nBukeHusl.

OcHosHas yenb — NMO3HAKOMUTH YUaIlMXCS C MOHSATHE: IBUKEHHS U €r0 CBOMCTBAMHU,
C OCHOBHBIMH BHJAMHM JIBHKCHUH, C B3aUMOOTHOIICHUSIMH HAJIOKCHUHN U IBUKCHUI.

JIBIDKEHHE TUIOCKOCTH  BBOJUTCA Kak OTOOpaKe€HHWE IIJIOCKOCTH Ha  ceos,
COXpaHsIILIee pacCTOSHUE MeEXAy Toukamu. [Ipu paccmorpeHnr BHUAOB JBUKECHHUU
OCHOBHO€ BHUMAaHHUE YENSIETCS MOCTPOCHUIO 00pa30B  TOYEK, TMPSAMBIX, OTPE3KOB,
TPEYTOJBHUKOB IIPU OCEBOM U LICHTPAJIBHOW CUMMETPHAX, IapajuIeIbHOM IEPEHOCE,
noBopoT. Ha »ddexTHpIx mpumepax  MoKa3bplBaeTCs NPUMEHEHUE ABWKEHUN IpU
pELIEHNH T€OMETPUYECKUX 3a1aY.



IlonssTHEe HaIOXXEHHUS OTHOCHUTCS B JaHHOM KYpPCC€ K HYHCIY OCHOBHBIX TMOHSITUIH.
I[OK&BI)IB&CTC}I, 4YTO IOHATHUA HAJIOXCHHA W JABUXKXCHHA ABIAIOTCA 3KBHBAJICHTHBIMM:
J000€ HaJ0KCHHUE SIBIISICTCS ABMOKCHHUCM IINIOCKOCTH H O6paTHO. I/ISY‘IGHHC
JOKa3aTCJIbCTBa HC MABJIICTC O6H33TCHBHBIM, OJHAaKO CJICAyCT pPacCMOTPCTL CBA3b
TIOHSITUN HAJIOXKCHUS U JABHIKCHMS.

HauaabHble cBeleHHsI U3 cTepeoMeTpuu. (8 4yacoB)
006 akcuomax reomerpuu (2 yaca) becena 06 akcuomax reoMeTpHH.

Ocnoenas yenp — Jnath Oonee TIIyOOKOE WPEJICTaBICHHE O CHUCTEME aKCHOM
IJIAHUMETPUH U aKCUOMATHYECKOM METOJIE.

B ,HaHHOﬁ TCMC PACCKA3bIBACTCA O PA3JIMYHBIX CHCTCMAX dKCHUOM TI'COMCTPHUH, B
YaCTHOCTH O PA3JIMYHBIX criocobax BBCIACHHUA ITOHATHA PaBCHCTBA (1)I/Il“yp

IMoBTOpenue. Pemenne 3a1a4 (5 yacon)

Ocnosnas yenv. 1loBTOpUTH, 3aKkpenuth U 0000mUTH OCHOBHbIE 3YH 3a OCHOBHYIO
LIKOJLY.



